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Yuksek akigli nazal kanul (YANK)

v Hipoksemik solunum yetmezligi icin giderek daha popduler bir tedavi haline

gelmistir
v' Esasen akut hipoksemik solunum yetmezligi olan hastalarda kullanilir

v' En blUyuk yarar yiksek akistir



Oksijen Verme Sistemlersi;
Maskeler

1800 1930 1940 1960

Jeffrey Ward 2013, High-Flow Oxygen Administration by Nasal Cannula for Adult and Perinatal Patient: Respiratory Care, Jan
2013; Vol 58 No 1 Leigh 1974; Grainge 2004; Martin (website) 2011



Oksijen Verme Sistemlersi;
Nazal Kanuller

1900’ler 1940’lar
kauguk — plastik, PVC,
kateterler kulak arkasina

Jeffrey Ward 2013, High-Flow Oxygen Administration by Nasal Cannula for Adult and Perinatal Patient: Respiratory Care, Jan 2013; Vol 58 No 1
Leigh 1974; Grainge 2004; Martin (website) 2011
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HUMIDIFIED
HIGH FLOW VENTURI RESERVOIR
MASK STYLE MASK MASK
(40-45)  2-15 10-15
28-50  24-60  (60-90)



Yuksek Akisli Nazal Kanul
(YANK)

37 dereceye kadar isitabilir
Havayolu enflamasyonu azalir
Mukoz klirensi arttirir

Nazal kanil v" Nemlendiriciye bagli bir
T debimetre ve oksijen-
hava karistiricisindan
olusur

v Isitilmis bir devre ile
burun kanulune iletilir




YANK

Ayarlanan Parametreler

v' Akim hizi; Yiksek akim (up to 60 L/dk)
v' FiO2; Up to 100 %
v Isi: (37 °C, 100 % HR, 44 mg H,O/L)
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HEDEF-1 Oli bosluk

v' Ust hava yollarina ekspire edilen
havanin klirensi artar (CO, klirensi)

v Yiksek CO, ve tikenmis O, iceren
havanin yeniden solunmasini engeller

v' Akim hizi arttikgca daha az oda havasi
karigir, yuksek FiO,

v' Anatomik 6lu alani azaltir T TE—————
_ Areas of CO, washout in
upper airway

v' 150 cc inspirasyonun 1/3’G
v Burun icindeki yiksek akim



=Ry )
K& HEDEF-2
Dinamik Pozitif Havayolu Basinci

v’ Desteksiz solunumla karsilastirildiginda, akim arttikga solunum sayisinda
azalma, tidal volumde artis™

v' Daha yavas soluk, daha uzun ekspiratuar faz alveoler ventilasyonu arttirir*

Tidal volume (V;) comparison

Tidal Volume (V)

Minutes ] ) Minutes ] /

*Mundel et al. J Appl Physiol. 2013



/}\“\,'f'?“ ) HEDEF-2
& Dinamik Pozitif Havayolu Basinci

v' Agdiz kapaliyken, akistaki her 10 L/dk artis icin CPAP'ta yaklasik 1 cm
H,O'luk bir artis vardir

v" Bu CPAP etkisinin cogu, agiz acilirsa kaybolabilir

v' Ust solunum yolundan saglanan yliksek akis ayni zamanda inspiratuar
direnci de azaltir ve bu solunum igini azaltabilir



HEDEF-3
Hava Yolunu Nemlendirme

37°C v Akcigerlerdeki dogal isi ve
44 mg H20/L gas nem dengesini taklit eder
;’&' - s v Yuksek debilerin konforlu bir
. ..:.‘ g 5 sekilde teslim edilmesini saglar
-
$
:«,' = £’ v Mukojenik Klirensi iyilestirir
P.«. % o
s *o
.
L.‘L. = : .

Williams et al. Crit Care Med. 1996

Roca et al. Respir Care. 2010 3.Hasani et al. Chron Respir Dis. 2008



YANK Nasil Ayarlayalim?

v YANK 50-60 L/dk akista baslatiimahdir

v' SpO, % 90'dan fazla olana kadar bu akis korunur

v’ Sonrasinda FiO, azaltilr

v FiO,'nin akigtan oncelikli azaltildigini unutmayin !!

v’ FiO,<0,4’e, akis hizi < 20 L/dk, geleneksel oksijen tedavisine gegis
dusunulmeli

v' Bazi hastalar 50 L/dk'lik bir akistan rahatsiz olabilir, hasta toleransini

arttirmak icin daha dusuk bir akim hizi uygun olabilir

v’ Sp02, 50 L/dk ve FIO2=1 oldugu halde halen korunamazsa, tedavide eskalasyon !

v" YANK’In basarisiz kullanimi, gecikmis entibasyona, kétl klinik sonuglara neden olur



Hypoxemia (SpO, <80% or Pal,
<80 mm Hg) without hypercapnia

v

Low-flow nasal cannula =& L'min

“

SpO, =00% or Pa0, =60 mm Hg
without hypercapnia

‘r’ss¢ ¢r~m

Continue low-flow oxygen therapy HFNC with 50 L/min at FIO; 1

Consider escalation of care
(e.g., intubation)

Yes

Continue HFNC,; titrate FIO; for SpO, 90-96%,; de-escalate by maintaining flow

v Levy SD, Alladina JW, Hibbert
KA, et al. High-flow oxygen at 50 Limin and reducing FIOs (reduce flow per patient tolerance)
therapy and other inhaled
therapies in intensive care
units. Lancet. 2016;387:1867. L

If FIQ; is 0.4 with SpO, =90%, consider low-flow conventional oxygen therapy
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1. Akut Solunum Yetmezligi

The NMEW ENGLAND JOURMNMAL of MEDICIMNE

‘ ORIGINAL ARTICLE ‘

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

Standart O,

FLORALI Trial



Hypoxemic Acute Respiratory Failure
RR > 25/min, Pa0,/FiO, <300,
PaCO, €45 mmHg

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

High-Flow Oxygen  Standard Oxygen  Noninvasive Ventilation

Characteristic (N=106) (N=94) (N=110)
Age —yr 61+16 30+17 61+17
Male sex — no. (%) 75 (71) 63 (67) 74 (67)
Body-mass index 25+5 26+5 2616
SAPS T 25+9 24+9 27+9
Current or past smoking — no. (%) 34 (32) 36 (38) 40 (38)
Reason for acute respiratory failure — no. (%)
Community-acquired pneumonia 71 (67) 57 (61) 69 (63)
Hospital-acquired pneumonia 12 (11) 13 (14) 12 (11)
Extrapulmonary sepsis 4 (4) 3 (3) 7 (6)
Aspiration or drowning 3(3) 1(1) 2 (2)
Pneumonia related to immunosuppression 6 (6) 4 (4) 10 (9)
Other 10 (9) 14 (15) 10 (9)

Bilateral Eulmnnan infiltrates — no. ’%t 79 ’?5‘ 20 iEEi &5 i??i



Entubasyon oranlarinda fark yok !

Cumulative Probability of Survival

Mo. at Risk

High-flow oxygen
Standard oxygen
Moninvasive ventilation

1.0

0.9
0.8+
0.7+
0.6
0.5
0.4+
0.3
0.2+
0.1+

0.0

High-flow oxygen

Standard oxygen
B Moninvasive ventilation

YANK grubunda ventilator igermeyen gun
sayisinda ve 90 gunluk mortalitede azalma !

P=0.02 by log-rank test

106
24
110

1
15 30 45 &0 75 290
Days since Enrollment

100 o7 54 54 o3 93
B4 Bl 7 74 73 72
93 Eb 80 M 78 77




e/ 1. Akut Solunum Yetmezligi

High flow nasal cannula compared

with conventional oxygen therapy for acute
hypoxemic respiratory failure: a systematic
review and meta-a nalysis Intensive Care Med 2019

B. Rochwerg'-~2"®, D. Granton', D. X. Wang?, Y. Helviz?, 5. Einav*>, J. P Frat®" % A, Mekontso-Dessap®'?,
A. Schreiber'!, E. Azoulay'*'3, A Mercat_' * A D'E“I'r"lt:-uh?] =18 v Lemiale'*'%, A_ Pesenti'”™'2 E. D. Riviello?,
T. Mauri'™'2 1. Mancebo?”, L. Brochard®' and K. Burns?!

v'9 RCTs, 2093 hasta

v'Akut hipoksemik solunum yetmezliginde mortaliteyi azaltmaz
v'Entubasyon ihtiyacini azaltir
v'Hasta dispne ve konforunda fark yaratmaz

Given that HFNC is less invasive, it has been hypoth-
esized that the risk for nosocomial complications, such
as pneumonia, clot and delirium, is also lower in HFNC
as compared to NIV or invasive mechanical ventilation.
Finally, the costs and resources associated with HFNC
use are hypothesized to be lower than those associated
with more invasive forms of oxygen therapy, although
comprehensive cost-effectiveness data are lacking. This



1.Akut Solunum Yetmezligi
NIV?-YANK?

v NIV kagak olmadan %100 O,, PEEP imkani

v" YANK %100 O,, disuk PEEP dizeyleri

v' Hasta agzini acinca, pozitif basin¢ azalir; agzi kapaliyken 50 L / dk'lik bir gaz akis
hizi ile agzi kapaliyken 3 cmH,O'dan fazla ve agzi agik iken 2 cmH,O'dan az

PEEP olusur®

v'NIV sirasinda nemlendirme,5 ila 30 mg/L arasinda degisebilir*

v'YANK’ta 44 mg/L**

*Parke RL, Respir Care 2011;56:1151-5.
**Frat JP, Rev Mal Respir 2013;30:627-43.



1.Akut Solunum Yetmezligi

~

Sonuc olarak;
v'YANK standart oksijen ve NIV’e gbre daha iyi tolere edilir
v'Hasta konforunu arttirir

v" Oksijenasyonda YANK ile, muhtemelen PEEP etkisinin NIV'den daha
dusuk olmasina bagli olarak, daha az iyilesme** /

*Lellouche F, Intensive Care Med 2009;35:987-95.
**Frat JP, N Engl J Med 2015;372:2185-96.
**Erat JP, Respir Care 2015;60:170-8




v Hiperkapnik akut respiratuar yetmezlikte altin standart NIV
v NIV tolere edemeyen ya da kontrendike olan hastalar %25
v' YANK avantaji yuksek hava akim hizi, disuk FiO,

v" Stabil KOAH hastalarinda PaCO, azaltir, tidal volimu arttirir, solunum
sayisi ve dakika ventilasyonu azaltir*

v Nazal kanul / kisa suireli YANK (35 L / dak) kullanimi:
PaCO,'yi 1.4 mmHg ve solunum hizini 2 kez / dak azaltabilir**

*Chest. 2004;126(4):1108-1115.
**Respirology. 2017;22



An Experimental and Numerical Investigation of CQO, Distribution
in the Upper Airways During WNasal High Flow Therapy

S. C. Van Hove.! J. Storey.! C. Apams.? K. Devy.? P. H. GeoGHEGAN,” N. KasaLiuk,” S. D. OvLprFiELD,?
C. J. T. Spence,” M. C. JErmy,? V. Suresi, ** and J. E. CaTeER!

'Department of Engineering Science, University of Auckland, Auckland 1142, New Zealand; 1]:.!h|=:]:1.£|r['rn-::;r'n[ of Mechanical
Engineering, University of Canterbury, Christchurch 8041, New Zealand:; *Fisher and Paykel Healthcare Limited, 15 Maurice
Paykel Place, Auckland 2013, New Fealand: and *Auckland Bioengineering Institute, University of Auckland, Auckland 1142,

Mew Fealand

Carbon Dioxide Volume Fraction (%) Carbon Dioxide Volume Fraction (%) Carbon Dioxide Volume Fraction (%)
6 \.

O It/dk

30 It/dk 60 It/dk

v' Akis hizina goére dedisen «nazofaringeal E
washout fenomeni» tanimlandi F

v" YANK KOAH'lI hastalarda anatomik 6lU | T
boslugu temizleyerek PaCOZ2'yi azaltir 03 Expocnl

Nasal High Flow Rate (L min™")



igh flow nasal cannula oxygen therapy versus
non-invasive ventilation for chronic obstructive
pulmonary disease with acute-moderate
hypercapnic respiratory failure: an observational

C{]hO rc stu d)’ International Journal of Chronic Obstructive Pulmonary Disease 2019:14

Calisma Grubu ;

v Orta hiperkapnik ARF pH 7.25 - 7.35, PaCO, >50 mmHg
v April 2016 - March 2018, retrospektif
v" 39 in the YANK group and 43 in the NIV group

Sonug ;

v' NIV ile karsilastiriidiginda YANK ile tedavi basarisizliginda artis
saptanmadi

v 28 glin mortalitesinde fark yok



2. KOAH - Sonug

/\/Aglr KOAH ataginda altin standart oneri NIV
v'Orta dizeyde hiperkapnide dusunulebilir

v'NIV yerini tutmaz

\\/NIV kontrendike ise denenebilir




3. Immunyetmezlikli Hastalar

v NIV solunum yetmezlikli immunsuprese hastalarda first line tedavi
secenegi mortalite ve entubasyonu onler

v" YANK ise immunsuprese hastalarda erken uygulandiginda etkili, survival
avantajl saglamaz***

v YANK’a gore NIV; entlbasyon (35% vs. 55%) ve mortaliteyi (35% vs.
57%) arttirmig®

v" NIV ve konvasiyonel tedaviye yanitsizlik durumunda ise etkisiz**

*Florali trial
**_emiale V, Crit Care Med 2017;45:e274—e280.
***Medicina 2019, 55(10), 693



3. Postekstubasyon

v" NIV spesifik yuksek riskli alt gruplarda reintiibasyonu azaltabilir*

v" YANK ekstlibasyon sonrasi ilk 24 saat uygulandiginda konvansiyonel
oksijene gore reentubasyon oranlarini azaltmis (4.9% vs. 12.2%)**

v Rutin bir éneri degil

*Annals ATS Volume 15 Number 2| February 2018
*JAMA 2016;315:1354-1361



JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Effect of Postextubation High-Flow Nasal Oxygen With
‘Noninvasive Ventilation vs High-Flow Nasal Oxygen Alone

on Reintubation Among Patients at High Risk of Extubation Failure

A Randomized Clinical Trial JAMA Published online October 2, 2019

v" Cok merkezli, 30 YB, Fransa, Randomize
v Nisan 2017 - Ocak 2018
v' 641 hasta

v Ekstlibasyon basarisizligi icin yuksek riskli grup;

> 65 yas, altta yatan kardiak ya da respiratuar hastaliklar



JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Effect of Postextubation High-Flow Nasal Oxygen With
Noninvasive Ventilation vs High-Flow Nasal Oxygen Alone

on Reintubation Among Patients at High Risk of Extubation Failure
A Randomized Clinical Trial

Figure 2. Kaplan-Meier Analysis of Time From Extubation

[ A] Hypercapnic patients (Paco, >45 mm Hg) Nonhypercapnic patients (Faco, =45 mm Hg)
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RESEARCH Open Access

High-flow nasal cannula oxygen therapy ®

Check for

. . updates
versus conventional oxygen therapy in
- -
patients after planned extubation: a
[ - -
systematic review and meta—analysm
Youfeng Zhu'"@, Haiyan Yin'", Rui Zhang', Xiaoling Ye' and Jianrui Wei®® Critical Care (2019) 23:180
Table 4 Summary of findings
Oupfome Anticipated absolute effects” (95% CI) Relative Mo cuf Certainty Comments
Risk with COT  Risk with HFNC ‘;Etcn E‘?Egm zififj:eme
(GRADE)
'F‘-:ustextubatiar\ 219 per 1000 136 per 1000 RR 062 1067 DT
respiratory (92 to 202) 042 to (5 RCTS) High
failure 092
FPal, (mmHg) | The mean pa0,; The mean palZ inthe - 457 2125185
was 83.63 intervention group was 89,39 (5 RCTs) High
mmHg mmHg (7591 to 10286 mmHg)
Respiratory The mean The mean respiratory rates in the - 311 @E®EB  Respiratory rates obtained from the study
rates respiratory rates  intervention group was 20.4 5 RCTs) High by Maggiore and colleague was repored
(breaths per was 23.24 breaths per minute (18.84 to with cartograms, and we extracted data
breaths per 2195 breaths per minute) with Digitizelt software (Braunschweiq,
minute Germany).
82 per 1000 48 per 1000 RR 058 1562 350510553

(25 to 91) (030to (7 RCTs) High
1.11)




3. Postekstubasyon - Sonuc

v Yapilan calismalarda postekstibasyon solunum yetmezliginde
konvansiyonel oksijene ustun bir alternatif!

v NIV ile uygulandiginda daha etkin olabilir (hasta alt grubu énemli)

\_




v Onemli ¢calisma heterojenligi olsa da YANK preoksijenasyon icin makul bir secenek

v' Ustlin degil, ancak laringoskopi sirasinda apneik oksijenasyonda distndlebilir

=\
A



4. Entubasyonda

v’ 28 ICU, 322 hasta, Fransa, FLORALI-2, 2019:;

Akut hipoksemik solunum yetmezligi hastalarinda NIV ya da YANK
ciddi hipoksemide fark yok

v' PREOPTIPOP calismasi, tek merkez,100 hasta, 2019;

Obez hastalar NIV / YANK ; YANK ile preoksijenasyonda entubasyon sonrasi
daha dusuk EtO, ve daha yuksek oranda desaturasyon (< % 95)



5. Bronkoskopide

v" YANK bronkoskopun oral yoldan gecmesine izin verir ve islem
sirasinda oksijeni artirabilir

Nasal cannula




v' Kardiyotorasik Cerrahi:
Reentubasyonun onlenmesi icin makul bir alternatif

v" Abdominal Cerrahi:

HFNC'nin geleneksel oksijene ilave bir yarar saglamadigi gorulmustur

v Akciger rezeksiyonu:

Hava kacgagi olan ve yara yeri iyilesmesinde gecikme olan hastalarda
yarar sagladigi gorulmus

Eriskin cerrahi hastalarda konvansiyonel O2 tedauvisi ile karsilastirildiginda
reentibasyon ve solunumsal destegin eskalasyonunda azalma izlendi**

*Annals ATS Volume 15 Number 2| February 2018
*BMJ Open 2019;9:e027523.



Dikkat!

YANK’ In kontrendikasyonlari,

v' Kanul kullanimini engelleyen yuz, burun veya hava yolunun anormallikleri

v' Ust solunum yolu ameliyatini takiben yuksek basincin VTE neden
olabilecegi endisesi

YANK’In komplikasyonlari;

v' Abdominal distansiyon, aspirasyon ve nadiren pndmotoraks



Ozetle

v Klinik etkilerin, akima, oksijen konsantrasyonuna ve sicakhda bagl oldugu
basit bir sistem

v Akut hipoksemik solunum yetmezliginde [PaO,:FiO,] <300 mmHg);
NIV, Venturi, Rezervuarli O, Mask ‘a alternative olarak denenebilir

v’ Farenks icerisindeki yuksek akis ekspiratuar akisa karsidir ve bdylece
surekli pozitif hava yolu basinci (CPAP) etkisi olusturur

v Secilmis hasta ve endikasyonlarda hasta konforunu ciddi oranda arttirir



Ozetle

v YANK, NIV'e alternatif veya NIV'den gelen molalar sirasinda
yeterli oksijenasyon saglanmasi igin

v Orta ila siddetli ARDS icin veterli PEEP saglama olasiligi dusuktiir

v Ventilasyon icin NIV gerektiren durumlarda (hipoventilasyon nedeniyle
hiperkapnik solunum yetmezIligi) Onerilmez

v' PEEP ihtiyaci diizeyi, hasta tercih ve toleransi

v Solunum c¢abasini NIV kadar etkili bir sekilde azaltmasi olasi degildir



/ Gelecek Calismalar...

v’ Interstisyel akciger hasta gruplarn ??
v' Pulmoner 6dem ??

v OSA??

v' KOAHta uzun dénem evde tedavi ??

v’ Palyatif servislerde kullanim ??






