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Hipoksemik hastada solunumsal destek uygulamalarini ozetlemek



SUNU PLANI

v Temel Solunumsal Destek Sistemleri
v ARDS Tanimi
v Mekanik Ventilasyonda Hedef

v PEEP Ayan Nasil Yapilir?

v ARDS de temel uygulama onerileri
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Yuksek Akish Nazal Kanul (YANK)

37 dereceye kadar isitabilir
Havayolu enflamasyonu azalir
MUkoz Klirensi arttirir

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

v Isitilmis bir devre ile burun kanulUne iletilir




Yuksek Akish Nazal Kanul (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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Akut Hipoksemik Solunum Yetmezligi

The WNWEW ENGLAND JOURNMNAL of MEDICINE

‘ ORIGINAL ARTICLE ‘

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

»

FLORALI Trial



SYSTEMATIC REVIEW

High flow nasal cannula compared

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

B. Rochwerg'-~ (3, D. Granton’, D. X. Wang? Y. Helviz?, 5. Einav?®>, J. P Frat®™ £ A, Mekontso-Dessap®'2,
A. Schreiber'!, E. Azoulay %13, AL Mercat_"", A. Demoule’™ " W Lemiale'*'? A Pesenti' ™8 E. D. Riviella"?,
T. Mauri' ™2 J. Mancebo?®, L. Brochard®' and K. Burns?®!

Given that HFNC is less invasive, it has been hypoth-
esized that the risk for nosocomial complications, such

v 9 RCTs, 2093 hasta

v' Akut h?polfsemik solunum yetmezliginde; as pneumonia, clot and delirium, is also lower in HFNC
v Mortaliteyi azaltmaz as compared to NIV or invasive mechanical ventilation.
v Ent[]basyon ihtiyacini azaltir 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

v’ Hasta dispne ve konforunda iyilesme
P yiies comprehensive cost-effectiveness data are lacking. This



CONFERENCE REPORTS AND EXPERT PANEL

: ™)
The role for high flow nasal cannula as a Smml

respiratory support strategy in adults: a clinical
practice guideline

Bram Rochwerg'~, Sharon Einav’?, Dipayan Chaudhuri'®, Jordi Mancebo’, Tommaso Mauri®’,

Yigal Helviz®, Ewan C. Goligher®?, Samir Jaber'?, Jean-Damien Ricard'''<, Nuttapol Rittayamai’>,

Oriol Roca'*'3, Massimo Antonelli’®'7, Salvatore Maurizio Maggiore'®, Alexandre Demoule 9,

Carol L. Hodgson?'#, Alain Mercat®®, M. Elizabeth Wilcox™?, David Granton', Dominic Wang',

Elie Azoulay~*, Lamia Ouanes-Besbes“"~°, Gilda Cinnella®’, Michela Rauseo~’, Carlos Carvalho™®,

Armand Dessap-Mekontso -2, John Fraser’'=2, Jean-Pierre Frat>>, Charles Gomersall*?, Giacomo Grasselli®”,

Gonzalo Hernandez™”, Sameer Jog™®, Antonio Pesenti”’, Elisabeth D. Riviello®®, Arthur S. Slutsky %4,

Renee D. Stapleton®’, Daniel Talmor*?, Arnaud W. Thille*?, Laurent Brochard®*® and Karen E. A. Burns* 4"
Postoperative HFNC in high risk
Hypoxemic respiratory failure Following extubation and/or ocbese patients following Peri-intubation period
(moderate cernainty) (moderate certainty) cardiac or thoracic surgery (moderate certainty)
(mogerate certainty)

da HL S

Strong Conditional Conditional No
recommendation recommendation recommendation recommendation




Guideline for the management of COVID-19 patients during hospital admission
In a non-intensive care setting

Klaus Nielsen Jeschke®, Barbara Bonnesen (2°, Ejvind Frausing Hansen?®, Jens-Ulrik Stahr Jensen®,
Therese Sophie Lapperre®, Ulla Moller Weinreich 2 and Ole Hilberg®

Little risk of intubation
| | POy (%)
ROX iNDEKSI FIO, \7Y :
: close monitoring due
respiratory rate to increased risk of
intubation

ROX index > 4.88 HFNC devam edilebilir




Prediction of outcome of nasal high flow
use during COVID-19-related acute hypoxemic
respiratory failure

& " " " " " " * )
Noémie Zucman', Jimmy Mullaert?, Damien Roux?, Oriol Roca®, Jean-Damien Ricard" ® and Contributors

* HFNC COVID-19 ile iliskili AHRF sirasinda birinci basamak solunum destegi olarak
erken uygulanmasi, vakalarin 1/3 iinde entiibasyon ihtiyacini ortadan kaldirmis

* HFNC baslamasindan sonraki ilk 4 saat icinde ol¢lilen ROX indeksi, erken solunumsal
yanit



NIMV’nin 30. Yildonumu Kutlu Olsun!

Noninvasive

Mechanical Ventilation
in Acute Respiratory

Failure

Happy 30-Year Anniversary!

G. Umberto Meduri, MD
Memphis, TN

Craig C. Conoscenti, MD, FCCP

Ridgefield, CT
Phillip Menashe, MD
Phoenix, AZ

=z CHEST

In  April 1989, Drs Meduri, Conoscenti,
Menashe, and Nair published the first report on
noninvasive (intermittent) positive-pressure
(mechanical) ventilation (NPPV) in patients
with acute respiratory failure (ARF) in CHEST.

Six patients with hypercapnic ARF (all from
COPD) and four with hypoxemic ARF (two from
acute decompensated heart failure [ADHF] and
two from ARDS) met clinical and objective
criteria for mechanical ventilation, which was
delivered with pressure control or pressure
support via a tightly strapped, clear anesthesia
face mask.



Official ERS/ATS clinical practice
guidelines: noninvasive ventilation for
acute respiratory failure

Yeni baglayan akut solunum yetmezliginde NIV kullaniimali mi?

v'Hipoksemik solunum yetmezligi
v'Hipoksemi PaO2/FIO2 <200)

v Takipne solunum sayisi >30-35
v'KOAH disi (pndmoni, ARDS)

Recommendation
Given the uncertainty of evidence we are unable to offer a recommendation on the use of NIV for de novo

ARF



Official ERS/ATS clinical practice

guidelines: noninvasive ventilation for
acute respiratory failure

Yeni baglayan akut solunum yetmezliginde NIV kullaniimali mi?

v Toplum kdkenli pndmoni ya da erken ARDS ‘de

v'Deneyimli ekip

v'Dikkatli secilmis hastalar (mental durumu iyi, organ yetmezligi gelismemis)
v'Baslandiktan sonra sik degerlendirmeler yapilarak

v'Yogun bakimda yakin monitérizasyon ile

Ferrer M, et al.,Am J Respir Crit Care Med 2003; 168: 1438—-1444.



Is there still a place for noninvasive
ventilation in acute hypoxemic respiratory
failure? Intensive Care Med (2018) 44:2248-2250

Audrey De Jong'", Gonzalo Hernandez? and Davide Chiumello®#

Acute exacerbation of COPD

Acute cardiogenic pulmonary edema
Hypoxemia post-abdominal surgery Akut Solunum yetmezliginde NIV basarisizligi

Chest trauma mortalite icin bagimsiz risk faktoru

Preoxygenation before intubation
_ Schnell D, et al.. Intensive Care Med 2014; 40: 582—-591.

(Late or moderate—severa) 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
Impaossibility of close monitoring

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




ONLINE FIRST

Acute Respiratory Distress Syndrome
The Berlin Definition

JAMA. 2012;307(23):doi:10.1001/jama.2012.5669

The ARDS Definition Task Foree®

Table 3. The Berlin Definition of Acute Respiratory Distress Syndrome

Acute Respiratory Distress Syndrome

Timing Within 1 week of a known clinical insult or new or worsening respiratory
symptoms

Chest imaging® Bilateral opacities—not fully explained by effusions, lobar/ung collapse, or
nodules

Origin of edema Respiratory failure not fully explained by cardiac failure or fluid overload

Meed objective assessment (eg, echocardiography) to exclude hydrostatic
edema if no nsk factor present

Dx}fgena’[i@nb
il 200 mm Hg =< Pa0./FI0; = 300 mm Hg with PEEP or CPAP =5 cm H,O®
Moderate 100 mm Hg < Pao./Fo, = 200 mm Hg with PEEP =5 cm H;O
Severs Pacs/Fio; = 100 mm Hg with PEEP =5 cm H,O

Abbreviations: CPAP, continuous positive airway pressure; Fids, fraction of inspired oxygen; Pao, partial pressure of
arterial oxygen; PEEP, positive end-expiratory pressure.
ﬂDhﬂst radiograph or computed tomography scan.

B BB

bif altitude is higher than 1000 m, the correction factor should be calculated as follows: [Panw/Fio,  (barometric pressure/
760)).
SThis may be deliverad noninvasively in the mild acute respiratory distress syndrome group.

J_:_L Lung volumes

[1 Pulm. compliance

{l

Mechanical
ventilation

—

U

Ventilator
induced lung

injury




A | Chest radiograph of a patient with ARDS B | Computed tomography scan of a patient with ARDS
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Alveolo- kapiller membran permeabilitesinde artma
Proteinden zengin sivinin akumiulasyonuna bagh alveolar odem
Diffuz alveolar hasar
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Mekanik Ventilasyonda Hedef

A
- ARDS de akciger dokusu heterojen Q ‘ “‘ . _

« Oksijenizasyonu saglanmasi (Sp0O2 >88-90%) I 4 !
* Yeterli ventilasyonun saglanmasi

-

« Solunum kaslarinin dinlendirilmesi

« ARDS’de ‘ac ve acik tut’ ilkesi ile birlikte
dusuk ventilasyon basinci kullanimi

* Volutravma, barotravma ve
atelektotravmadan korunmak / >




AKCIGER KORUYUCU MEKANIK VENTILASYON

VENTILATE GENTLY
HEDEF: Dusuk VT < 6 ml/kg ve Pplat <
30 cm H,O

Normal

5 dk ventilasyon, sol
apeks atelektatik

45 cm H20 Ppik ile
20 dk ventilasyon

tesi

im uni

Hac

Overdistansiyon

4

! total PEEP
Rekruitment

Atelektazi

Dreyfuss D et al. Am | Respir Crit Care Med 1998; 157:294-323



Oksijenasyonu Hangi Ayarlarla
lyilestirebilirim?

‘/PEEP Dogru limite kadar yuksek PEEP ?

v FiO2 FiO2: Baslangicta %100, ilk dusulecek deger
v |/E INSPIRYUM agirlikli ayarlar (I/E:1:1,5, 1:1,3)
v’ SS SS: TV dusuk oldugu icin hedef MVV igin yuksek tut

v Akim Hizi Degeri: 60-120 L/dakika, Daha yavas akimlar insp uzatir, exp kisaltir

Tidal Voliim mm) 4.6 ml/IBW, Pplato < 30cmH20



Engstrom Carestation , * P pik: Sistemin tum basinci

Shrumdness Pskythont  Rubeimavel  Miop ok ; (mbar)
Varmas 0k 2
C Peak pressure

"Resistance |
oressure’ R - V)

E

Plateau pressure

Gradient
VIC

! "Compliance
K pressure’ (V/C)
/ F
" Flow-  Pause-

| A phase  phase | I_“PEEP“

L

Inspiration time < Expiration fime >| Time {s)

* P plato: Alveole yansiyan
gercek basing




MV deki her ayar Pplato guvenli olacak sekilde yapilir
MV deki her ayar hemodinamiyi etkiler
Sadece Akcigere Bakma !

v’ Pplato 6lglimi Insp hold manevrasi
ile yapilir

v’ Ppik ile Pplato arasinda ortalama
5-7 cm H20 fark vardir
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EXPIRATUAR PRESSURE

v Ekspiryum sonunda
havayollarina pozitif
basin¢ uygulanmasi

v ARDS’de 8-20 cmH20

Zaman

oto-PEEP

Insp: Eksp.




End Expiration
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ZSIEEPE?OZZ::EI;‘SSQ::? o Optimal PEEP=alveoli remain
decreasing oxygen diffusion open (r:or:_alvgolar surface
(less surface area) and more or"eo), facilitating o
pressure will be needed to re- diffusion and less pressure
expand alveoli leading to needed to expand the lung.

atelectotrauma.

End Inspiration




PEEP ile Hedeflenen

v Alveolar recruitment yaparak akciger unitelerinin
stabilizayonu

v FRC artis

v Fizyolojik santta azalma

v Arteriyel oksijenizasyonda diizelme

v’ Atelektazilerin azalmasiyla —VIP azalmasi



Driving Pressure Cstat= \VVT1/Pplat-PEEP

.i C . Pause I PEEP
Time - ' ’

v'Surdcu basing DP (Pplato-PEEP) £15 cmH20, 4-6 ml/TV
v'Akcigeri koruma konusunda dnemli bir parametre

Diisiik TV, YUKSEK PEEP =) « Permisif Hiperkapni »




llk Soru - Akciger Recruitable mi?

Recruitment: Kapal alveollerin aciimasi

Recruitabilite sunlara dayanir

* ARDS Tipi
» Ekstrarespiratuar > Respiratuar

* Non lober > lober
« Hastaligin baslangic zamani erken > gec¢ baslangicli

e Gogus Duvari Kompliyansi



Recruitmentta amacg ?

Konsolidasyon:

Kollabe olmayan hava
yollarinin sivi ile dolmasi

Atelektazi:

Kollabe olmus alveoller /
hava yollari




Recruitabilite Degerlendirilmesi

 Altin standart: CT scan

0 5 10 15 20 25 30 35
Pressure (cm H20)

 Diger goruntuleme yontemleri: Akciger ultrasonografisi, EIT*

 Yatak basi degerlendirme yontemi: PV curve

*Mongodi S et al. Intesive Care Med 2016, May; 42(5): 912-3
*Le Neindre A et al. | Crit Care 2016 Feb; 31(1): 101-9



Pplat or PEEP (cm H20)

Recruitment Maneuvers and PEEP Titration

Dean B Hess PhD RRT FAARC

30 -
20 1
6
mL/kg
10 -

Lower
PEEP

6 mL/kg
6 mL/kg
Mon-
recruitable Recruitable
(T Cre)
Injury Benefit
= =
Benefit Injury

_ Higher

PEEP

Inflated<

N

Small
airway
collapse

N

Alveolar
collapse

O
xxh x'xi. 00 Y, »
ﬁ_‘ 1800 g"‘" ) H »
. * HH“* nx
4 x“ aa o #ﬂ y
Expiration Inspiration

Crtcal Care



PEEP’i nasil ayarlayalim?

Table 2. Methods for Setting PEEP in Patients With ARDS

Gas exchange
Compliance
Pressure-volume curve
Stress 1ndex
Esophageal manometry
Lung volume

Imaging

 Onceden expanse olmus alveollerin kapanmasini/derecruitmentini 6nler



Gaz degisimine gore PEEP Ayari

v' Her 5-10 dk da bir PEEP diizeyinde kademeli 2 cmH20 artis
v Her artista Pplato 6lc < 30 mmHg olacak sekilde
v DP takip edilebilir (Pplat-PEEP)

v Vt 6 mI/PBW, en kisa siirede ilk olarak FiO2 <60 olmasi hedeflenir

v ARDS hastalarinda 1 saatten daha uzun siire kalici pH <7.20 SS ve TV 8 (mL
| kg) kadar arttirihr

v Oksijenasyonda iyilesme yok, hemodinamik olarak instabilte var ise yliksek
PEEP stratejisi onerilmiyor



Gaz degisimine gore PEEP Ayari

Nnrm.s_d _alveolar
Normal filling
vessel size

PEEP titrasyonu ile olu bosluk ventilasyonunda artig!!

Permisif hiperkapni E—

Venoz donuste azalma

Kardiyak output'ta azalma et aiveolus \
Endtidal CO2 takibi o Tmnociimeneyeeptey
Fig. 16-3 Overfilling of an alveolus. The result is thinning and compression of the
pulmonary capillary. Pulmonary vascular resistance is increased.
Lower PEEP/Higher F|o,
Fio, 03 04 04 05 05 06 0.7 0.7 0.7 08 09 09 09 1.0
PEEP 5 5 8 8 10 10 10 12 14 14 14 16 18 18-24
Higher PEEP/Lower F o,
Fio, 03 03 03 0.3 0.3 04 04 05 05 05-0808 09 09 10 1.0

PEEP 5 8 10 12 14 14 16 16 18 20 22 22 22 22 24



Early management of ARDS

in 20169

Discuss

VV-ECMO

Meuromuscular blockers

P/F < 150 .
Prone positioning

High level of PEEP
if improves oxygenation

Tidal volume about & ml/kg of PEW
Confirmed Plateau pressure < 30 cmH,0
ARDS PEEP =5 cmH,0
Check for hypercapnia

Initiation of invasive
mechanical
ventilation with
sedation in ICU

Tidal volume (Vt) about 6 ml/kg of PBW in the absence
of severe metabolic acidosis

Systematic screening for ARDS diagnosis criteria

Reassessment of ventilator settings and
of the management strategy at least every 24h

S d

Al11 123 A2ds

Veno-sanous ECRD

O In case of refractory hypoxemia or when protective
ventilatlon can not be applied

O Toba discussed with experionced ECMO centres

Meuromuscular blockers; continuous intravenous infusion
O Early initiation (within the first 48k of ARDS diagnosis)

Prone positoning methods
O Applied for =165 a day, for several consecutive days

Mederate ar severs ARDS -»> High PEEP test [> 12 cmH,0)

Use high levels if:

O Owygenation improvernent

O Without hemodynamic impairment or significant
decrease in lung compliance

I Maintain Pplat < 30 omH, 0, continwous monitoring

ARDS diagnosis eriteria

O Paty/Fig, < 300 mmHg

O PEEFPzS l:mHzD

O Bilateral opacities on chest imaging

O Mot fully explained by cardiac fallure or fluld overoad
O Within a week of a known clinical insult

Bight be applied

¥ Inhaled Nitric Codde (IND}, when severe yposermia remains
despite prone pasitioning and befare considaring YW-ECMO

& Partial ventilation support after early phase to generate
tudal veluma about & mifkg and less than & mlfig

Mo recommendation could be made

* ECCOA

*  Driving pressung

¥ Partial ventilaticn support at the eary phase




« Hafif ARDS dabhil, ciddi metabolik asidoz yoklugunda

v AyarlanmaSI mortaliteyi azaltmak i¢in 6 mi/kg PBW TV

* TV 6 ml/kg iken P plato surekli monitorize edilerek < 30 cmH20
tutulmal

» Persistan hiperkapni vakalari digsinda P-plato <30 ise TV
arttiriimasi onerilmez

Plato Basinci

« >5 cmH20 PEEP onerilmekte, yuksek PEEP orta ve agir ARDS
disinda onerilmiyor

» Oksijenasyonda iyilesme ve SS kompliyansinda duzelme
varsa yuksek PEEP korunmahidir

NM Blokaj - Pa02/ FiO2 <150 ise ilk 48 saat, infiizyon geklinde

 Pa02/ FIO2 < 150, pespese 16 saatlik seanslar seklinde
mortaliteyi azaltir

« PaO2/ FiO2 < 80, diger yontemler tehlike arz ediyor ve duzelme
saglanmiyorsa




i A ARDS’DE KORUYUCU

NETWORK MEKANIK VENTILASYON
PaO2/FiO2 <150 - \

Low V1t
4-6 mi/kg PBW  Minimal RR pH> 7.25 NIV <10 mi/kg PBW

PaO2/FiO2 >150

Lo Asiste Ventilasyon
Dasuk Plato basinci < 27 cmH20 PEEP 5-10 cmH20

Dusuk driving pressure <13-15 27 cmH20
Minimal PEEP (11-15 cm H20)

Minimal SO2 (88-92)

Recruitment manevrasi (sadece kurtarici olarak)

MP <17-200dk  Prone en azindan 12 saat VB Sa4eceTRIVAS Uy tidUGUAGaD

Elastic Component Resistive Component PEEP Volume

Energy.rs = |AVZ x [(0.5 % E,zs[+[RR x (1 + IEE)/60 x I:E x Raw)[+{ AV x PEEP]




“Less Is More

m s
I

Luciano Gattinoni' ®, Michael Quintel' and John J. Marini?

_ N;.ltrition
(25 KCal/kg/day)

Corticosteroids
(200 mg/day)

Hemodynamics
(CL. > 2.4 1/min/m? Tidal volume

(6 mi/kg PBW)

n mechanical ventilation

PEEP
(<16 cmH,0)
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ASAIO Journal 2020 [:‘: J ELSO Guidelines

\\\'*——-h_"nm.vm.a "“f!-—"/:
Extracorporeal Life Support Organization Coronavirus Disease

2019 Interim Guidelines: A Consensus Document from an
International Group of Interdisciplinary Extracorporeal
Membrane Oxygenation Providers

Pa02/FiO: -I

| <150 mmHg

4

strongly recommended prone
fnsiﬁnning (unless contraindicated)

any of

PaO2/FiO2 <60 mmHg for >6h @
PaO2/FiO2 <50 mmHg for >3h

oH <7.20 + PaCO2 >80 mmHg for >6h e

. A mi]uncﬁvef
ontraindication s rapies i
vyl e to Et':."MD? appropriate
PaO./FiO PH <720 with @

2/ 2_| > @ >6h

I 2150 mmHg IPaC'Oz >80 mmHg e ,
curren

management

current

recommended neuromuscular management

Lblnckodu and appropriate PEEP ) —_—

1

>
consider inhaled pulmonary
Lvusndilursfre:ruirment manoeuvres)







