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@j Hipoksemik Solunum Yetmezligi Tanimi

@A HSY Patofizyolojisi

Noninvaziv Ventilasyon Yontemlerin Etki
anizmalari

@ Noninvaziv Ventilasyon Yontemlerin Sec¢imi
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*JAMA. 2016 Jul 19;316(3):350. PMID: 26903337.



TP
occult pendelluft
T venous return
T RV afterload

INJURY

derecruitment
inflammation
>PaC02
<Pa02
acidosis

volutrauma and barotrauma
atelectrauma
lung edema
vascular shear stress




Ketcham et al. Critical Care (2020) 24:391
https://doi.org/10.1186/s13054-020-03108-w

Critical Care

RESEARCH Open Access

Causes and characteristics of death in
patients with acute hypoxemic respiratory
failure and acute respiratory distress
syndrome: a retrospective cohort study

Sepsis (%26),
Pulmoner disfonksiyon (%22)
Norolojik disfonksiyon (%19)

ARDS ve non ARDS arasinda fark yok




Oksijenizasyon Pompa/Ventilasyon

Hipoksemik Solunum
Yetmezligi




i Hipokseminin T T
Qj Degerlendirilmesi Normal A-a gradyan | Artmis A-a gradyan

SpO. 6lcumi, genelde guvenilir.

Ama yalnizca Hb saturasyonunu olcer.

AKG gereklidir.

1B1]zoW9 A wnun|os Yiwas)odiH




i Hipokseminin T T
Qj Degerlendirilmesi | N°rmalA-agradyan |  Artmis A-a gradyan

AKG/VKG?
pH ~0.03
PCO. : 5-7 mmHg
PO, icin benzer korelasyon yok

1B1]zoW9 A wnun|os Yiwas)odiH




Hipokseminin [
Q? Degerlendirilmesi Normal A-a gradyan Artmis A-a gradyan

gisimindeki bir bozulma?
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Hipokseminin
QT Degerlendirilmesi Normal A-a gradyan Artmis A-a gradyan

PAO, = (Patm — PHzO) x FiOz - (paC02 / RC

1B1]zoW9 A wnun|os Yiwas)odiH
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Hipokseminin [
[37 Degerlendirilmesi | NormalA-agradyan | ArtmisA-a gradyan

PAO, = 150- (PaCO, / 0.8)

1B1]zoW9 A wnun|os Yiwas)odiH




Hipokseminin T
[37 Degerlendirilmesi | NormalA-agradyan | Artmis A-a gradyan

A-a gradyani = 150 - (PaCO- / 0.8) - PaO.
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i Hipokseminin T T
Qj Degerlendirilmesi | NormalA-agradyan | Artmis A-a gradyan

A-a gradyani =5-25 mm Hg

Normal A-a gradyani = (Yas +10) / 4
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Hipokseminin 1 T
| Q? Degerlendirilmesi | Normal A-a gradyan |  Artmis A-a gradyan

Diisiik FiO, ile solunum Alveoler hipoventilasyon

Difuzyon Bozuklugu

Ventilasyon/Perfiizyon
uyumsuziugu
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Hipokseminin
Q? Degerlendirilmesi | NormalA-agradyan = |  Artmis A-a gradyan

2-Alveoler
1-Dusuk FiO, ile solunum hipoventilasyon

3-Difizyon Bozuklugu

4-Ventilasvon/Perfiizvon
uvumsuziuqu
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Hipokseminin
Q? Degerlendirilmesi Normal A-a gradyan Artmis A-a gradyan

1-Disuk FiO, ile solunum 2-Alveoler

Yuksek irtifa, toxic gaz hipoventilasyon
Inhalasyonu

3-Difuizyon Bozuklugu

4-Ventilasyvon/Perfiizvon
uvumsuziuqu
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Highlights in acute

Raffaele Scala' and Leo Heunks®

respiratory failure

Moninvasive ventilation

High-flow nasal oxygen therapy

en-therapy and aetiological treatment
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Yuksek Akish Nazal
Kanul (YANK)

PEEP

CO2 washout

Stabil FiO:

Nemlendirme

P-SILI azalmasi

Peak Inspiratory Flow



Inhalation
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CPAP ve BiPAP/Pressure Support
Maske / Helmet

P-SILI riski

1

VPre-load Bl W LV, ¢ri0aq
W Venous return N7 PTM

19



Open Access
f‘)

Annals of Intensive Care

Care (2023) 13:116

Is of Intensive
https://doi.org/10.1184/513613-023-01200-2

(s/1w) mo|4 (0 Hw?) ainssaig

oxygenation support devices on tidal volume

Influence of different noninvasive

RESEARCH

Haudebourg et al. Annal
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Settings _\"'

Fi,-0.21-1
Gas flow: 40-60 lpm
Temperature: 31-3I7°C

. - =
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I{//—
// Helmet NIV, maskeye gore hem
entubasyon oranini hem de mortaliteyi |

Settings Settings

S
Pitfalls \"1

Small amount of PEEP delive red

azalttr*
\ Daha dusuk entubasyon orani sagladi
ancak 28-gun respiratuvar desteksiz glin
/| sayisinda fark yoktu**

*JAMA, 315(22), 2435-2441
*JAMA, 325(17), 1731-1743

= Poor tolerability: need for
treatment interruptions
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The N EW ENGLAN D
JOURNAL ofs MEDICIN E

ESTABLISHEID IMN 1812 JTUMNE 4, 2015 VL. 3T M. 23

High-Flow Oxvgen through INasal Cannula in Acute Hvpoxemic
Respiratory Failure

1.0

A Overall Populatior _ 0.9 High-flow oxygen
™
2 0.8
< Standard oxygen
.,,?, 0.7 e MNoninvasive ventilation
e
2 0.6
% 0.5
-E a —— M Tivasive ventilation
x 0.4 —Standard ygen
2
w 0.3
? ——High-flow oxygen
E 02
U
0-19 P=0.02 by log-rank test
0.0 | | | | | | 809 by log-
0 15 30 45 60 75 90 T
Days since Enrollment 1' #ooo#
No. at Risk No. at Risk
High-flow oxygen High-flow oxygen 106 100 97 04 04 93 93 | 5 =
standard axygen Standard oxygen 94 84 81 77 74 73 72 Cn om

Moninvasive ventila

110 93 36 80 79 78 77

Moninvasive ventilation

Figure 3. Kaplan—Meier Plot of the Probability of Survival from Randomization to Day 90,




Intensive Care Med [(2019) 45:563-572
https://doi.org/10.1007/500134-019-05590-5

SYSTEMATIC REVIEW

- ®
High flow nasal cannula compared

with conventional oxygen therapy for acute
hypoxemic respiratory failure: a systematic
review and meta-analysis

ventilation in either group) favouring treated patients (RR 0.71, 95% (1 0.51-098), although certainty in botn
outcomes was low due to imprecision 1||| ssues related to risk of bias. HENC had no effect on intensive care unit
enqth of stay (mean difference [MD] 1.38 days more, 95% C1 0.90 days fewer to 366 days more, low certainty), hospi-
tal length of stay (MD 0.85 days fewer, 9 :fl_,,.- me:'*e 00.37 days more, moderate certainty), patient reported
comfort (SMD 0.12 lower, 95% Cl 0,61 lower to 0.37 higher, very low certainty) or patient reported dyspnea|(standard-
ized mean difference [5 P,.[]J 6 lower 95% C | | IJlu'w“tu 42 higher, low certainty). Complications of treatment
were variably reported amongst included studies, but little harm was associated with HENC use

. 9 RKC, n= 2093

Mortalitede fark yok

« Entubasyon ihtiyacini
azaltir




Intensive Care Med (2020) 4#6:2226—-2237
httpsYdoi.org/ 101007/ 5001 34-020-06312-y

CONFERENCE REPORTS AND EXPERT PANEL
i )]
The role for high flow nasal cannula as a

respiratory support strategy in adults: a clinical
practice guideline

When should high flow nasal cannula (HFNC) be used in the clinical setting?

| Postoperative HENC In high risk
Hypoxemic respiratory fallure Following extubation and/or obese patients following Peri-intubation period
cardiac or thoracic surgery

(moderate certainty) (modgerate certainty) (moderafte cerfainty;

(moderate cenainty)

ol

Strong Conditional | Conditional ‘ No

recommendation recommendation recommendation recommendation

Fig. 1 Scheme of recommendations



ERS clinical practice guidelines: high-flow nasal cannula in
acute respiratory failure

Eur Respir J 2022; 59: 2101574

COT yerine YANK tedavisi: kosullu 6neri, orta dizeyde kanit

Entlubasyon riskini azaltabilir (0.89)
NIV’e eskalasyon gereksinimi YANK ile biraz daha dusuk

28 & 90 gunluk mortalitede fark yok
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ERS clinical practice guidelines: high-flow nasal cannula in
acute respiratory failure

Eur Respir J 2022; 59: 2101574

Kanitlarda: ¥ & aralikli uygulama

=IILUNMNAOYVIT YTITROIITITITIITIT dad4Aallllia CyYIlHninivuculil (Vv.o*ry UU?UI\ '

kesinlik)

Hospitalizasyonda fark yok




JAMA, 2021 Mar 25;325(17):1-13. doi: 10.1001/jama.2021,4682 (4

Effect of Helmet Noninvasive Ventilation vs High-Flow Nasal Oxygen on
Days Free of Respiratory Support in Patients With COVID-19 and

Moderate to Severe Hypoxemic Respiratory Failure
The HENIVOT Randomized Clinical Trial

Cumulative incidence
of intubation

No. at risk

0.6

0.5+

0.4+

034 J

0.2

Helmet noninvasive ventilation

High-flow nasal oxygen

—_—

P = .02 by log-rank test

Invaziv mekanik ventilasyondan bagimsiz
gun sayisi: Helmet-NIV'de daha yuksek

High-flow nasal oxygen 55

Helmet noninvasive
ventilation

54
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Mortalite: Fark yok




High-Flow Nasal Oxygen vs Noninvasive Ventilation in Patients
With Acute Respiratory Failure JAMA
The RENOVATE Randomized Clinical Trial 2025 Mar 11;333(10):875-890

Noninferiority tasarimli, RKC

Brezilya- 33 merkez

Nonimmunsuprese hastalar, immunsuprese hastalar, solunumsal asidozlu KOAH
alevlenmesi, akut kardiyojenik pulmoner 6dem, COVID-19

Birincil sonlanim: 7 glinde entiibasyon / 6lim




High-Flow Nasal Oxygen vs Noninvasive Ventilation in Patients

With Acute Respiratory Failure JAMA
The RENOVATE Randomized Clinical Trial 2025 Mar 11;333(10):875-890

n=1766
Nonimmunsuprese (n=485)

Solunumsal asidozlu KOAH alevlenmesi (n=77) Entiibasyon veya Olimde
YANK NIV’e non-inferior

Akut kardiyojenik pulmoner 6dem (n=272)
COVID-19 (n=882)




High-Flow Nasal Oxygen vs Noninvasive Ventilation in Patients
With Acute Respiratory Failure JAMA

T E Analysis of the primary outcome?
High-flow nasal = Noninvasive

No./total (%) Maodel-fitted median oxygen better  ventilation better _ »
Patients with acute High-flow nasal  Meninvasive odds ratio (95% credible Posterior probability®
respiratory failure oxygen ventilation imterval)t Noninferiority? Superiority®
Nonimmunocompromised 81/249(32.5) 78/236(33.1) 1.02 (0.81-1.26) - 0.999 0.433

with hypoxemia

89 0.334

Immunocompromised
with hypoxemia

Chronic obstructive 0.375
disease exacerbatio

respiratory acidosis
Acute cardiogenic

Hypoxemic COVID-

28 &90 gunluk mortalite
28 gunde MV’siz gun sayisi
Post hoc analy 28 gunde YB’siz gun sayisl

Patients with acute r probability©

respira ailure iority? Superiorit
N::im::::cnmpn YANK / NIV fa rk yOk z:.:; d

with hypoxemia

Immunocompromis 0.023

with hypoxemia

Chronic obstructive 0.192
disease exacerbatic
respiratory acidosis

Acute cardiogenic p
Hypoxemic COVID-1

Model -fitted median odds ratio
{95% credible interval)®



Intensive Care Mad (2025) 51731 -741
hittps='/doi.ong/10.1007/500134-025-07890-5

ORIGINAL

®
Outcomes in immunocompromised patients
with acute hypoxemic respiratory failure treated
by high-flow nasal oxygen

RESPIR-OH, IVNICTUS,
HIGH ve retrospektif
(EFRAIM)
birlestirilmistir.

HFNO sonrasi IMV orani %46, 28-gun mortalite %33
ROX icin AUC = 0.67
Immiinkompromize AHSY hastalar heterojen
SOT'Il hastalar en iyi sonuclara sahipken, hematolojik
ve ozellikle miyeloid malignitelerde HFNO basarisizhgi
ve mortalite yuksektir.

n=986

28 gunde IMV
gereksinimi

28-gun mortalite ve
ROX indeksinin
ongorusu




Is there still a place for noninvasive

P

@ CrossMark

ventilation in acute hypoxemic respiratory
failure? Intensive Care Med (2018) 44:2248-2250

Table 1 Benefit-risk ratio assessment in favor or
against NIV use in hypoxemic ARF patients

Acute exacerbation of COPD
Acute cardiogenic pulmonary edema
Hypoxemia post-abdominal surgery
Chest trauma
Preoxygenation before intubation
gl o
(Late or moderate—severe) ARDS
High tidal volumes during the NIV session
Leaks during the NIV session despite changes of interface
Lack of patient adherence
Dyspnea during NIV sessions
Impossibility of close monitoring

Absence of rapid clinical improvement|(signs of respiratory distress
including elevated respiratory rate) and gas exchange improvement
after 1 h of NIV session

5 gunden uzun NIV
uygulamasi sonrasi
entubasyon mortaliteyi
%75'e yukseltmistir.*

*Pneumologie. 2021 Jun;75(6):424-431. German. Epub 2021 May 11.
PMID: 33975371.
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Non-invasive ventilato 'y Suppo rt Intensive Care Med (2021) 47851665
and high-flow nasal oxygen as first-line
treatment of acute hypoxemic respiratory

failure and ARDS

th II|r|'| :1|ﬁl Iup raqr n; I
vhich prevents the com | |

I'"I'|'1r"|'|n OuS |"'-:-;:.nir.:-:'.-:::r"',-' E"hI.II'[. com I_.-| e.j or '-.:.T.
duces high transpulmonary pressure swings and local
'ru.:lt (patient self-inflicted lung injury), so that patients
W increased mortality. Reducing inspiratory effort by

iratory pressure through the helmet interface may

Noninvasiy

they can yield 4 \
FHO, < 150 mmHg) cases. High-flow nasal oxygen and helmet noninvasiv




Klasik Parametrelerin Sinirlari

« Solunum sayisi, ROX indeksi ve HACOR skorlari = inspiratuvar eforun dolayli
gostergesi

. Ozefagus manometrisi (Ape) altin standart




ROX o]

>4 88 Little risk of intubation

3.85-4.87 close monitoring due

to increased risk of
intubation

Monitoring in the ICU
if possible. Highly
increased risk of

intubation

Consider intubation




BMC Pulmonary Medicine

The ROX index as a predictor of high-flow e

nasal cannula outcome in pneumonia patients
with acute hypoxemic respiratory failure:
a systematic review and meta-analysis

e | 6 prospektif, 7 retrospektif; n= 1751
10 calisma COVID-19
X ROX hem erken hem de 12 saate kadar benzer
iy dogrulukta
ROX B3> entiibasyon disiin
| - 4.2-5.4 > Dikkat
S . 35.4 > iyi

— AUHSROC = 0.81 (95% Cl 0.77-0.84)
. S « Pooled sensitivite = %71

et IRy - Pooled spesifisite = %78
0 e e o - Tanisal odds ratio (DOR) = 8.3




Liu et al. Respinatary Research (2024 25:143
httpsy/rdolorg0.) 186/512931-024-02771-9

Respiratory Research

RESEARCH

Association between the ROX index
and mortality in patients with acute
hypoxemic respiratory failure: a retrospective

cohort study

3-6-12 ay mortalite, ICU ve hastane
mortalitesi

Sonug¢: nonlineer- guglu iliski
*ROX>8.28 iliski kayboluyor.

Open Access

ROX: ilk 24 saatin ortalamasi alinmis-
Fizyolojik?

n= 813

28 gunluk mortalite
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A Novel Index to Predict the Failure of High-Flow
Nasal Cannula in Patients with Acute Hypoxemic
Respiratory Failure: A Pilot Study

American Journal of Respiratory and Critical Care Medicine Volume 206 Number 7 | October 1 2022

Tek merkez, n=62

ROX ilk saatlerde yetersiz..

TV, YANK basarisiz olan hastalarda baslangigtan itibaren
belirgin yuksek. Ozellikle >10 mi/kg PBW!




A Novel Index to Predict the Failure of High-Flow
Nasal Cannula in Patients with Acute Hypoxemic
Respiratory Failure: A Pilot Study

American Journal of Respiratory and Critical Care Medicine Volume 206 Number 7 | October

. Diagnostic Accuracy ot Differe espiratory
Variables at Different Time Points of NMeed for IMV in Patients
Treated With HFINC

Time (h) AUROC 95% CI P Value

Spo./Fio,

Respiratory rate

ROX index

VT (ml/kg of PBW)

VOX index

ONOONOONOONOONO

0.76
0.82
0.84
0.50"
0.42*F
0.51*
0.66"°
0.70~
0.797
0.83
0.87
0.87
0.84
0.88
0.93

MO O QISRISO0 0000
ONNNNNOOOWNWNND
POPONZDON DDA p
COO0000000000000
COOOOOONROUNDOO®
ONBRONA2NOOORAWNO
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HACOR skoru

Variable Value Score
Heart rate <120 0
(HR) > 120 1
Acidosis - 3; 7'37534 g

H v sy
(PH) 125 -729 3
<725 4
Consciousness 131514 (2)
(o%s) 11-12 5
<10 10
Oxygenation >200 0
(Pa02/FiO2) 176 - 200 2
151 - 175 3
126 - 150 4
101 - 125 5
< 100 b
Respiratory rate =30 0
31-35 1
(RR)

36 - 40 2
4] - 45 3
> 45 4

1 Saatte >5 Puan Yiiksek
Basarisizlik Riski Anlamina Gelir.

Bu esik deger, farkli hasta gruplannda NiV
basansizligint ongormede etkilidir.

Zaman I¢inde Tahmin Giicii

Zaman: 1-2 Saat Zaman: 12 Saat Zaman: 24 Saat
Kesim Degeri Kesim Degeri Kesim Degeri
25 24 22

o ——— y N——

= S

Kesim Degert: 2 2

Duvarliik: 100%
Ozguliuk: 76%

Kesim Dederi: 25

Duyarkdik: 90%
Ozguliuk: 85%

Kesim Degeri: 2 4

Duyarhlik: 82%
Ozguliuk: 91%

41



Druan
hittps:

RESEARCH Open Access

An updated HACOR score for predicting

Critical Care

the failure of noninvasive ventilation:
a multicenter prospective observational study

Variable Value Score
Heart rate <120 0
(HR) > 120 1
Acidosis 73; 7'37534 (2)

H v saX

(PH) 725 -729 3
<725 4
Consciousness 131514 (2)
(GCS) 11-12 5
<10 10
Oxygenation >200 0
(PaO2/FiO2) 176 - 200 2
151 - 175 3
126 - 150 4
101 - 125 5
< 100 b
Respiratory rate <30 0
(RR) 31-35 1
36 - 40 2
4] - 45 3
> 45 4

18 merkez, prospektif calisma (n=2179)

Orijinal HACOR skoruna 6 NIV éncesi degisken

eklenmistir:
SOFA skoru

Pnémoni varhgi

Kardiyojenik pulmoner 6dem
Pulmoner ARDS

Immunsupresyon
Septik sok

42



Critical Care

RESEARCH Open Access

L. o)
An updated HACOR score for predicting
the failure of noninvasive ventilation:

a multicenter prospective observational study

Guncellenmis HACOR | < 7 puan — Diisiik risk (%12)

skorunun NIV

basladiktan 1-2 saat 7.5-10.5 — Orta risk (%38)
sonra hesaplanmasi, en

gucla sonuclari 11-14 — Yiiksek risk (%67)
vermistir.

14 — Cok viiksek risk (%484
AUC = 0.85 woKY [ ]
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Akut Hipoksemik Solunum Yetmezligi Tanisi Alan Hasta

Soru 1: PEEP ihtiyaci on planda mi?
Hastanin oksijenasyonunu diizeltmek icin ne kadar PEEP gerekli?

S

YANK (Yiiksek Akigh Nazal Kaniil) wm. Yiiksek PEEP Helmet CPAP / NIV
YANK, iyi tolere edilir ve minimal PEEP 2 Oksijena zayifsa, Helmet CPAP
" desteqli s;'glar.l Yeterli Gerekli vey'ae?)aznyr?cn deag!'egi daha etkilidir,

Soru 2: Solunumsal efor nasil?

Hastanin kendi kendine akciger hasan (P-SILI) riski var mi? @
 — N

+ =Y Y

| ﬂ

Konvansiyonel O, Terapisi / YANK Normal Efor Yiiksek Efor Helmet + Basing Destegi (PS)
Ik secenek konvansiyonel oksijen, Bu kombinasyon, eforu ve pendelluft
yanitsizsa ikinci segenek YANK'tir, etkisini en aza indirerek akcigeri korur.

HENIVOT

Ozel Hasta Gruplaninda Dikkat Edilecekler RENOVATE BASARISIZLIGI ERKEN TANI!
De Novo Sg'A""“W"(“ yetmeziijinde \ © Imminsupreses hastalarda NIV oncelenek mi? Entiibasyonun geciktirilmesi mortaliteyi Gnemli diciide artirabilir.




Tesekkurler
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