OEEIA ANAIINEYXZTIKH ANEITAPKEIA:
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Aopn mapovoiacng

» Klaoowkn oEuyovobepameio

» Iloapovoiaom cvokevnc o&vyovobepameioc VYNANC poNg

» Mnyavicpoi 0pdong

» Alyopibuoc epapuoyng T o&vyovobepameiog vynAng pone otnv o&eia
VTTOCULUIKT] OVOTTVEVGTIKT] AVETAPKELN




KLacowkn OSvyovoOepameia

Pivikr} KGvouAa Maoka Venturi

ATTAN paoka Tevta oguyovou

T-tube

MePIKAG / YN ETTAVEIOTTVONG
uaoka

AARC Clinical Practice Guideline, Oxygen Therapy for Adults in the Acute Care Facility— 2002 Revision & Update



Device Flow Rates Delivered O *

Nasal cannula 21%-24%
25%-28%

. ' 24%-40%
10-12 L/min 40%-50%

*Percentage Is approximate.




IHapovoiacn pvikng ocvyovodepameiog
VYNANS Pong

Miktng o&vyovov / agpa
(21%-100%)

Poopuetpo
(10-60 L/min)
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Mnyoviopotl KAvikov o@EAovg amo tn ypnon tov NHFO

1. YynAotepeg kat o otabepéc tipég FiO,

2. Meimwon avatoukon veEKpov YdPov

3. E@pVypavon ko BEpuavon tov yopnyovuevov o&vyovou
4. Anuiovpylo OETIKOV TIEGEDV GTOVS AEPAYDYOVC

5. Mewwuévo €pyo avamvong

Papazian et al, Intensive Care Med. 2016 Sep;42(9):1336-49



1. Yyni kot ota@epn Tipn FIO,

Efghovtéc, pétpnon FiO, 6to
PapPVYYO nE 0OSVLYPOPLO GE
OLAPOPES POES NE EEMYEVMS
xopnyovpevo FiO,=60%

©
o

Ritchie JE et al, Anaesth Intensive Care 2011; 39: 1103-1110

o o
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2. «ZETAVUO» OVOTOUIKOD VEKPOU Y(OPOV

MovTELOV OVAOTEPOL AEPAYYOV-
nedétn ka0apong 81MKr ne y-
Kapepo,

Moller W et al, J Appl Physiol 2015; 118: 1525-1532

O‘ '1' '2' ‘3' ‘4' '5
seconds
Yyieig €0ehovTEG pueTd oo TAPOON AVOTEPOY
aspaymy®v pe SIMKr

Moller et al, J Appl Physiol 2017;122:191-197



3. E@uypavon kot OEppaven Tov E16avEONEVOD 0EVYOVOL

A B 20 L/min 40 L/min [ 50 L/min

Absolute humidity (mg/L)

300 mL 500 mL 700 mL

Insp. flow 18L/min 30L/min 421 /min 2014:1186 1190

Chikata et al, Respir Care



4. Anuovpyia OETIKOV TIEGEOV UEPAYOYOV

Peak

5 expiratory
g , pressure
@ 4 Exlp;::;ory Kapdro-1CU acOcveic, prvo@apuyyikoc
&_’ pstartsu KOOETNPOS UE HAVOUETPO KL
=Q o Start of gpappoynn NHFO og duapopec poég
O T 5 inspiration
8) = Parke et al, Respir Care 2013;1621-1624
S 1 Start of
é; N M expiration
) 0
ke 30Umin 40 L/min 50 L/min

Table 2.  Airway Pressures Delivered With Nasal High Flow Oxygen
A
. Average Plateau Peak Expiratory Average Expiratory Average Inspiratory
Flow Airway Pressure i -
I fivitia (cm H,O) Pressure Pressure Pressure Pressure
C g . -
2 (cm H,0) (cm H,0) (cm H,0) (cm H,0O)

30 1.52 + 0.6 137 = Q73 3.01 = 1.18 2.1 =083 0.55 = 0.38
40 2.21 =0.8 2.48 = 0.94 3.81 =145 2.88 = 1.04 1.11 =051
50 31012 341 = 1.24 4.86 + 1.79 381 +1.33 1.77 = 0.69

Values are mean = SD.



AVENGN TOV TELOEKTVEVOTIKOD OYKOV TOV TVEODUOVA

Kdapowo-1CU pe avamvevetikn avenapkero: pétpnon EELV pe electrical impedance tomography

Table 2 Outcome variables. Low-flow oxygen compared with HFNCs

Variable Low-flow oxygen HFNC [mean (sp)] Mean difference 95% confidence P-value
[mean (so)] [mean (so)] interval

End-expiratory lung impedance (units) 419 (212.5) 1936 (212.9) 1517 (46.6) 1425, 1608 <0001 W

Mean airway pressure (cm H,0) -0.3(0.9) 2.7 (1.2) 3.0 (1.3) 24,3.7 <0.001

Respiratory rate (bpm) 20.9 (4.4) 17.5 (4.6) -34 (2.8) -2.0, —4.7 <0.001 »
Borg score

0-10 2.7 (2.6) 19 (2.3) -0.8 (1.2) -0.1, - 1.4 0.023
95.1) 159 (21.6) 117, 201 <0.001
7.9) 306 (25.9) 17.9,433 <0001 mp
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e Observations : Means  HFNCs (high). K SIGTO)
S —20- ® High |m = High ‘
o O Low @ Low

25 30 35 40 45 Corley A et al, Br J Anaesth 2011;107(6):998-1004
BMI (kg m2) Riera J et al, Respir Care 2013;58(4): 589-596




5. Meimon £pyov avamvong

P <0.001 (ANOVA)

$ ALOKOLOVOT] PUOLOAOYIKAOV HETUPANTOV HE TNV

avénon s pons oto NHFO o¢ a60eveic pe AA

Mauri T, Intensive Care Med 2017 (10):1453-1463

P <0.01 (ANO
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Washout of High nasal ' { Entrainment
upper airways inspiratory flow ‘ € of ambient air

T Secretion clearance Recruitment of
J Dead space J Nasal resistance atelectatic Tlnspired FiO,

J Bronchoconstriction lung regions

— v v !

J Metabolic cost J Minute ventilation T Dynamic Improved V/Q
4 of breathing » requirement compliance matching

X 4 !

. . J Stress and strain
J Respiratory rate J’;?%%%% —> ] Opening/closing
J Stress raisers

B — ! !

JTension-time J Mechanical J Expiratory (eccentric)
index power diaphragm loading

I ]
y v \ v i v ¥

T Comfort and J Diaphragm
tolerance load/injury

\l

T Oxygenation

Improved clinical outcomes

Goligher et al, AJRCCM 2017;195:1128-1131




Can High-flow Nasal Cannula Reduce

the Rate of Endotracheal Intubation in CHEST 2017; 151(4):764-775

Adult Patients With Acute Respiratory

Failure Compared With Conventional DU ... AN OR
Oxygen Therapy and Noninvasive — - M-H, Random, 95% Cl

Positive Pressure Ventilation?

A Systematic Review and Meta-analysis

Ywue-Narn NI, MM Jian Lue, MDD, He Ywu, MDD, Dan Liu, MDD, Zhong NI, MD: Jiangli ¢

Birr-Miao Liang, MDD, wicd ZonQg-An Liang, MDD

NHF vs COT

AvaoKOTN o & NETA-AVAAVGT LEAETAV OTTOV
ovykpivetrar To NHFO pe COT ko NIV

reduce the rate of endotracheal intubation iIn
patients with ARF not reduce either
ICU mortality or ICU LOS

NHF vs NIV

NHFO may serve as a reliable
substitute for NIV

0.1 10
Favors Favors
(experimental) (control)

INTUBATION ICU MORTALITY




Acute hypoxaemic respiratory failure#

Nasal high flow therapy: a novel

Criteria for immediate or imminent intubation are present
(i.e. impaired consciousness and/or persistent shock1)

treatment rather than a more expensive l l
oxygen device

NHF initiation Intubation and invasive MV
Fio, 100%, flow rate 60 L-min-1 NHF for improving pre-oxygenation
Temperature 37°C and peri-laryngoscopy oxygenation
Eleni Ischaki, loannis Pantazopoulos and Spyros Zakynthinos Fioz 100%., flow rate 60 L-min-

Within
1-2h

Eur Respir Rev. 2017 Aug 9;26(145) Monitoring

Presence of one of the following: respiratory rate >35 breaths-min-1, Spo, <88-90%,
thoraco-abdominal asynchrony and/or persistent auxiliary muscle use, respiratory acidosis
(Paco, >45 mmHg with pH <7.35])

No J l Yes

Titration* Noninvasive MV
Fio, based on target Spo, (>88-90%) Short trial (1-2 h)
Flow rate based on <25-30 breaths-min-!

and patient comfort

Temperature based on patient comfort

Monitoring

Presence of one of the following within hours [maximum 48 h], besides optimum NHF
titration: respiratory rate >35 breaths-min-!, Spo, <88-90%, thoraco-abdominal asynchrony
and/or persistent auxiliary muscle use, respiratory acidosis (Paco; >45 mmHg with pH <7.35),
haemodynamic instability$§

No Yes

Weaning from NHF Intubation and invasive MV

Firstly decrease Fio, NHF for improving pre-oxygenation
When Fio, <0.4% decrease flow rate by 5 L-min-! and peri-laryngoscopy oxygenation
When flow rate <15 L-min-! stop NHF and initiate SOT Fio; 100%, flow rate 60 L-min-!




Acute hypoxaemic respiratory failure#

Criteria for immediate or imminent intubation are present
i.e. impaired consciousness and/or persistent shock]

Intubation and invasive MV
NHF for improving pre-oxygenation
and peri-laryngoscopy oxygenation

Fio, 100%, flow rate 60 L-min-"




NHFO vs MME o¢ pé0ooog mtpo-

oSvyovoong o€ acleveic MEO
Miguel-Montanes et al, Crit Care Med 2015;43:574-583 Phase
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THRIVE study: Patel et al, Anaesthesia 2015;70:323-329

Stock, Schisler &  Frumin, Epstein &  Fraioli, Sheffer &  Eger & Severing-  Rudolf & Hohen-  Patel & Nouraei Watson et al.
McSweeney (a) (38] Cohen (b) [13]  Steffenson (b) [16] haus (b) [15] horst (c) [44] (THRIVE) (d) [45)




Acute hypoxaemic respiratory failure#

Criteria for immediate or imminent intubation are present
i.e. impaired consciousness and/or persistent shock]

No Yes

NHF initiation Intubation and invasive MV
Fio, 100%, flow rate 60 L-min~" NHF for improving pre-oxygenation
and peri-laryngoscopy oxygenation

Temperature 37°C _
Fio, 100%, flow rate 60 L-min-"

Iotl yperaleTar vo CEKIVANE pe T pEyetn pon?




Optimum support by high-flow nasal
cannula in acute hypoxemic respiratory failure
effects of increasing flow rates

.12 . 3 = 3 p! ' = : .4 s 1 2
Tommaso Mauri'~, Laura Alban”, Cecilia Turrini”, Barbara Cambiaghi”, Eleonora Carlesso’, Paolo Taccone?,

.
Nicola Bottino?, Alfredo Lissoni?, Savino Spadaro?, Carlo Alberto Volta®, Luciano Gattinoni’, CO“CI usions

Ailpoi Besert] “Qor Skoamna Grell In patients with AHRE, HENC delivered at increasing
Table 3 Identification of the optimum flow for each of thell flow rates linearly improves respiratory drive, end-expira-
studied physiologic parameters tory lung volume, lung mechanics and oxygenation, while

effort and minute ventilation decreases in an exponential
way, with most of the effects already obtained at a flow
rate of 30 I/min. Individual improvements may be highly
heterogeneous, and ideally the HENC optimum flow rate
should be personalized, rather than being based on aver-
age population values. In the real-life ICU setting, time
constraints could hinder accurate flow titration based
on the target physiologic parameter, and a simplified
approach with selection of the highest flow rate tolerated
by the patient, starting from 60 [/min, may be a reason-
able alternative.

Intensive Care Med 2017 (10):1453-1463
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Acute hypoxaemic respiratory failure#

Criteria for immediate or imminent intubation are present
i.e. impaired consciousness and/or persistent shock|

No l Yes

NHEF initiation Intubation and invasive MV
Fio, 100%, flow rate 60 L-min-1 NHF for improving pre-oxygenation
Temperature 37°C and peri-laryngoscopy oxygenation
Fio, 100%, flow rate 60 L-min-"
Within
1-2 h
Monitoring

Presence of one of the following: respiratory rate >35 breaths-min-1, Spo, <88-90%,

thoraco-abdominal asynchrony and/or persistent auxiliary muscle use, respiratory acidosis
[Paco, >45 mmHg with pH <7.35]




Impact of high-flow nasal cannula oxygen therapy on
intensive care unit patients with acute respiratory failure:
A prospective observational study ™ |

a,b,1

Sztrymf B et al, Int Care Med 2011;37:1780

Benjamin Sztrymf®®, Jonathan Messika , Thomas Mayot?® !

, Hugo Lenglet?,
Didier Dreyfuss?®-? Jean Damien Ricard®-P*

Extiunon
OTTOTELECUOUTIKOTNTOGS,

patients acPaierog kKot EkPpaong
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Fig. 1 Evolution of clinical pattermns. Results are expressed as
mean = standard deviation except for pulse oxymetry expressed as
a box plot with median. interquartile and maximum values (open
circles). A significant improvement is observed conceming

respiratory rate. pulse oxymetry. dyspnea score. clinical signs of
respiratory distress and heart rate. *p < 0.05 versus before value.
Tp < 0.005 versus before value




Predictors of high flow nasal cannula failure in immunocompromised
patients with acute respiratory failure due to non-HIV pneumocystis

pneumonia

Won-Young Kim"?, Heungsup Sung’, Sang-Bum Hong®*, Chae-Man Lim*, Younsuck Koh®, Jin Won Huh"
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Predicting Success of High Flow Nasal Cannula in Pneumonia Patients with
Hypoxemic Respiratory Failure: The Utility of the ROX Index

J Crit Care. 2016 Oct;35:200-205

Oriol Roca MD. PhD. Jonathan Messika MD. Berta Caralt MD. Marina
Garcia-de-Acilu MD. Benjamin Sztrymf MD. PhD. Jean-Damien Ricard MD.,
PhD. Joan R. Masclans MD. PhD

1,07

SpO,/FiO, / RR =4.88

0,85

o 211c 12 opeg €xel ™ KaAVTEPT
TPOYVMOOTIKT akpifela

H tyun 4.88 otig 12 wpeg €xel evaicOncio
70.1% wou e10wdTTa 72.4% 01N
TpOPAeyN amoTuyiog
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NHF initiation
Fio, 100%, flow rate 60 L-min-!
Temperature 37°C

Within
1-2 h

Monitoring

Presence of one of the following: respiratory rate >35 breaths-min-1, Spo, <88-90%,
thoraco-abdominal asynchrony and/or persistent auxiliary muscle use, respiratory acidosis

[Paco, >45 mmHg with pH <7.35]

No

Titration*

Fio, based on target Spo, (>88-90%)]

Flow rate based on <25-30 breaths-min-1
and patient comfort

Temperature based on patient comfort

Yes

Noninvasive MV
Short trial (1-2 h)




Titration*

Fio, based on target Spo, (>88-90%)

Flow rate based on <25-30 breaths-min-!
and patient comfort

Temperature based on patient comfort

|

Monitoring
Presence of one of the following within hours|(maximum 48 h]|besides optimum NHF
titration: respiratory rate >35 breaths-min-1, 70, Thoraco-abdominal asynchrony

and/or persistent auxiliary muscle use, respiratory acidosis (Paco, >45 mmHg with pH <7.35],
haemodynamic instability8




Byung Ju Kang Failure of high-flow nasal cannula therapy may

Younsuck Koh

Chae-Man Lim delay intubation and increase mortality
Jin Won Huh

Seunghee Baek

Myongja Han

Hyun-Suk Seo

Hee Jung Suh

Ga Jin Seo Intensive Care Med 2015 Apr;41(4):623-32

Eun Young Kim

Sang-Bum Hong

30 (66.7)

49 (37.7) 7(15.6)
72 (55.4) 13 (28.9)
8.6 + 10.1 36+ 7.3

Conclusion: early intubation (i.e., within 48 h of starting NHF) is associated with lower overall ICU mortality,

better extubation success and more ventilator-free days than late intubation (i.e., after 48 h of starting NHF) when
patients had received NHF therapy that failed

g



Monitoring

Presence of one of the following within hours (maximum 48 h), besides optimum NHF
titration: respiratory rate >35 breaths-min-!, Spo, <88-90%, thoraco-abdominal asynchrony
and/or persistent auxiliary muscle use, respiratory acidosis (Paco, >45 mmHg with pH <7.35],

haemodynamic instability8

No Yes

\ 4 v

Weaning from NHF Intubation and invasive MV

Firstly decrease Fio, NHF for improving pre-oxygenation
When Fio, <0.4% decrease flow rate by 5 L-min-! and peri-laryngoscopy oxygenation
When flow rate <15 L-min-! stop NHF and initiate SOT Fio, 100%, flow rate 60 L-min-"




Nasal high flow therapy: a novel
treatment rather than a more expensive
oxygen device

Eleni Ischaki, loannis Pantazopoulos and Spyros Zakynthinos

Eur Respir Rev. 2017 Aug 9;26(145)

Acute hypoxaemic respiratory failure#

Criteria for immediate or imminent intubation are present
[i.e. impaired consciousness and/or persistent shocki]

No Yes
NHF initiation Intubation and invasive MV
Fio, 100%, flow rate 60 L-min-! NHF for improving pre-oxygenation
Temperature 37°C and peri-laryngoscopy oxygenation

Fio; 100%, flow rate 60 L-min-"

Within
1-2h

Monitoring

Presence of one of the following: respiratory rate >35 breaths-min-1, Spo, <88-90%,
thoraco-abdominal asynchrony and/or persistent auxiliary muscle use, respiratory acidosis
[Paco; >45 mmHg with pH <7.35)

Ne J l s

Titration* Noninvasive MV
Fio, based on target Spo, (>88-90% Short trial (1-2 h)
Flow rate based on <25-30 breaths-min-!

and patient comfort

Temperature based on patient comfort

Monitoring

Presence of one of the following within hours [maximum 48 h], besides optimum NHF
titration: respiratory rate >35 breaths-min-', Spo, <88-90%, thoraco-abdominal asynchrony
and/or persistent auxiliary muscle use, respiratory acidosis [Paco; >45 mmHg with pH <7.35),
haemodynamic instability8

No Yes
Weaning from NHF Intubation and invasive MV
Firstly decrease Fio, NHF for improving pre-oxygenation
When Fio, <0.4% decrease flow rate by 5 L-min-! and peri-laryngoscopy oxygenation

When flow rate <15 L-min-1 stop NHF and initiate SOT Fio, 100%, flow rate 40 L-min-!




Ospata vTo orgpevLVON / nEAETN

o XpeldCovion LEYAAES TUYALOTOINUEVEC LEAETEC DOTE VO YIVOLV GUYKEKPIUEVEC GUGTAGELC
otV £vopEn, TitAomoinon Kot aroyorlaktiopo and 1o NHF otnv vrolaipuikn

QVOTTVEVCTIKT OLVETAPKELDL
-y10. KdOE VOGO CeymploTa
-GT0 OLAPOpPa. GTAOLN PapOTNTOC
* Ilowa m B€oM TOL GTNV VILEPKATVIKT] OVOTTVEVGTIKT)

aveTApKeLd?

* Iloteg eivar o1 CHOOVVOIKEG-ETINTOCELG-OTO-TIV.

EQUPLOYT TOL?



“Take my advice kid, just go with the flow.”




