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Hipoksemi- Solunum Yetmezligi

Hipoksemi =» PaO, < 8o mmHg
* 60-80 mmHg hafif dereceli

* 40-60 mmHg orta dereceli
» < 40 mmHg ileri dereceli hipoksemi

Hipoksemik solunum yetmezligi = PaO, < 6o mmHg
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Akut Hipoksemik SY

Artmis solunum sayisi ve oksijen destegi altinda
diistik sattirasyon veya PaO2/FiO2

(solunum sayisi > 25/dak ve PaO2/FiO2 <300 mm Hg)



Solunum yetmezligi

Spinal kord
kKardiyovaskiler a

sistem
Moromuskiler sistem

Alt hava yollan ve
alveoller Toraks ve plevra

Ust hava yollarn
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Akut Hipoksemik SY

*ARDS

*Akut Kardiyojenik Pulmoner Odem
*Pulmoner tromboemboli
*Pnomoni

“Postoperatif solunum yetmezligi
*Travma

*Interstisyel akciger hastaliklar1 alevlenmeleri
*KOAH



 Hipoksemi-fizyopatoloji

Ventilasyon/perfiizyon uyumsuzlugu (en sik)

Sant (pulmoner/kardiyak hastaliklar)

Alveolar hipoventilasyon
Diftizyon bozuklugu

Inspirasyon havasinda FiO, diisiik olmasi



= Tedavi e

Etyoloji saptanmali ve ona yonelik medikal tedavi baslanmal..

infeksiyon; antimikrobiyaller
KOAH, Astim; bronkodilatorler, steroid

KKY; ditiretikler, vazodilatatorler, morfin, inotroplar, revaskiilarizasyon, pozitif

havayolu basinci

Pulmoner emboli; antikoagiilan, trombolitik

Konvansiyonel oksijen tedavisi
HFNC
Non invaziv / invaziv mekanik ventilasyon

Ekstrakorporeal Destek Uygulamalari
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Akut oksijen tedavi endikasyonlar

Arteryel hipoksemi (SaO2 <%9go, PaO2 <60 mmHg)

Doku hipoksisi (Arteryel hipoksemi olmadan)

*Miyokard infarktisii

*Diistik kardiyak debi (Anemi, kalp yetmezligi, hipotansiyon, sok)
*Karbonmonoksit zehirlenmesi

*Solunum sikintis1 (solunum hizi>24/dak)

Metabolik asidoz (pH < 7,30, bikarbonat < 18 mmol/L)

Pnomotoraks



Konvansiyonel oksijen tedavisi

. %100 02 akim hzs (L/dak) FiO2
Nazal kanul
Nazal kaniil
1 0.24
Nazal kateter ) 0.28
3 0.32
4 0.36
Basit yiiz maskesi 5 040
6 0.44
Basit oksijen maskesi
Rezervuarli maskeler 5-6 0.40
(parsiyel rebreathing i 0
maSke e .nonbreathlng Parsivel rebreathing maske
maskeleri) . 0.65
8-15 0.70-0.80
Nonrebreathing maske
Transtrakeal katater 4-10 0.85-1.0
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Venturi Maskesi

* Konvansiyonel yiiksek Y / 47 l

akim sistemi | \.\
* Diger konvansiyonel -
sistemlere gore daha sabit .

FiO2




Daha ytiksek FiO2
Uygulanan pozitif basincla alveoler ventilasyonda artis

EPAP/CPAP uygulanmasi, kollabe havayollarini acarak
V/Q dengesizliginde ve sant fraksiyonunda diizelmeler

Intratorasik basinci artirarak kalbin on ve ardyiikiinii
azaltir



Table 1 Clinical trials of noninvasive ventilatory supportin acute hypoxemic respiratory failure

Publication

PMID

Clinical trials of facemask NIV

Antonelli etal [22]

Confalonieri et al, [122]

Delclasxet d, [100]

Martin et al. [123]

Hilbert et al. [124]

Ferrer et al. [125]

Gunduzet al.[126]

Hernandez etal. [127]

Wermke etal. [128]

Zhan et al [129]

Lerniale et al. [130]

He et al. [131]

9700176

10556125

11066185

10712326

11172189

14500259

15843697

19749006

21927036

22020236

0444879

31484582

=

Intensive Care Med (2021) 47:851-866

Patient population

Mixed acute hypoxernic respira-
tory falure

ARF due to comrmunity-acouired

pReumonia

ARF with £/F < 300 mmHg

Mixed ARF

ARF in irmmmunocomipromised

Acute hypoemic respiratory
failure

Fatients with Flail chest with
BiF = 300mmHg

AHRF due to chest rauma,
PiF < 200mmHg

ARF in allcgensic SCT

AHRF

(200 mmHg =P/ F= 300 mmHg)

AHRF in immunoccompromised

Mild ARDS due to community-
acquired pneumonia

Intervention

Facermask PSY
n=32)

Facernask PSY
(n=28)

Facernask CPAP
(n=62)

Facernask
(n=32

Facernask PSY
(n=26)

Facernask PSV
(n="51)

Facemask CPAP
(n=25)

Facernask PSY
(n=25)
Facernask PSV
in=42)
Facernask PSY

(n=21)

Facernask PSY
(n=191)

Facernask PSY
(n=102)

Control

Endotracheal intuba-

tion
n=32%

Standard oxyoen
(n=28

Standard oxygen
n=061)

Standard oxygen
=249

Standard oxygen
{n=26)

Standard oxygen
[n=54)

Endatracheal intuba-

tion

(n=27)

Standard cogvgen

[n=25)
Standard coggen
in=44)
Standard oxygen

n=19)

Standard cxygen

Standard oxygen
[n=58)

Primary outcome

Irmprovementin
oxygenation

Endotrached intuba

tion

Endotrached intuba-

tion

Endatracheal intuba-

tion

Endotracheal intuba-

tion

Endotracheal intuba-

tion

ICU maortality

Endotrached intuba

fion

P/F ratio

Endotracheal intuba-

nan

28-day mortality

Endotracheal intuba-

tion

Other outcomes

Complications during
ICL) stay

Hospital and 60-day
mcrtality

Hospital mortality

1CU mortality

ICU and hospital
micrtality

1CU-and 90-day
martality

ICU complicatiors

Hospital mortality

Endotrached intuba-
ticn and hospital
mortality

ICU/hospital mortality

Endotracheal intuba-
tion

ICU mortality

Findings

Same improvernent in
oxyaenation, reduced
complications in NN
group

Facemask NIV reduced
endatracheal intuba-
tion but nat martality

Mo difference in
endotracheal intuba-
tion or mortality

Facernask NIV reduced
endatracheal intuba-
fion but nat martality

Facermask MIV reduced
endctracheal intuba-
tion rates and ICLY
hospial mortlity

Facemask MIV reduced
endatracheal intuba-
fion rates and |CL &
90-day mortality

Facemask NIV reduced
ICU mortdity and
nosocomial infection
rates

Facernask NIV reduced
endatracheal intuba-
tion but nat martality

Mo difference in PAF
ratio, endotracheal
intubation, or martal-
ity

Facermask NIV reduced
endotracheaal intuba
tion but not mortality

Mo difference in mortal-
ity or endotracheal
intubation

Mo difference in
endotracheal intuba
fion or mortaity




~——Akut Hipm

Crit Care Med. 2017 Jul;45(7)e727-e733. doi: 10.1097/CCM.D000000000002361.

Noninvasive Ventilation in Acute Hypoxemic Nonhypercapnic Respiratory Failure: A Systematic
Review and Meta-Analysis.

Xu XP'. Zhang XC, Hu SL, Xu JY, Xie JE. Liu SQ Liu L Huang YZ, Guo FM, Yang_Y, Qiu HB.

11 RKC (NIMV vs standart oksijen ted.), 1480 hasta

KOAH atak ve AKPO dis1 nedenlere bagl akut hipoksemik
SY

Entiibasyon ve mortalite NIMV grubunda anlaml olarak
daha diistik

NIMYV basarisin1 6ngoren faktorler: genc yas, daha diisiik
hastalik agirligi ve erken klinik yanit



Review  » Respir Care. 2019 Jun;64(6):638-646. doi: 10.4187/respcare.06735.

Noninvasive Respiratory Support in Acute
Hypoxemic Respiratory Failure

Table 1. Current Guidelines for Adult Moninvasive Ventilation

. . Certaint
Patient Category Recommendation of Evid-m}:l:\ﬂ
Hypercapnic COPD exacerbation Do it* High
Cardiogenic pulmonary edema Do it* Moderate
Postoperative patients Do it Moderate
Palliative care Do it Moderate
Immunocompromised Do it Moderate
Postextubation in patients at Do it Low
high risk
Trauma Do it Moderate
Weaning patients who are Do it Muoderate
hypercapnic
Prevention of hypercapnia Do not do it Low
COPD exacerbation
Postextubation respiratory failure Do not do it Low
Acute asthma exacerbation No recommendation
De novo respiratory failure Mo recommendation
Pandemic viral illness Mo recommendation

* Indicates a strong recommendation. all other recommendations (for of against) ae
conditicnal; fartber evidence may impact ibe Certxdnty of effect For conditional
recommendstions (From Reference 13).




Table 2. Risk Factors and Monrtality Risk Associated With NIV

Parameter Value
Risk factor
PPy, mm Hg <150
Severily scores SAPS 11 = 35, SOFA = 7, APACHE II*
Tidal volume, mLkg =9
Age, y =40
Etiology CAFP, ARDS, immunosuppression
Score HACOR == 5
Mortality risk
Severily scores SAPS 11 == 47, S0FA = 12, APACHE IIt
Delayed intubation =12 h
NIV failure Required intubation
Score HACOR == 5
Age, y =64y



NIMV baslangicindan 1
saat sonra HACOR
skorunun 5'in stinde olasi
NIMV basarisizhgini
781,8; validasyon
kohortunda %86’ a ¢cikmis.

HACOR skoru 1. saatte b
olan hastalarin hastane
mortalitesi, skoru 5'in
altindaki hastalara gore
cok yiiksek. (7%665,2 vs
%21,6).

Table 3. HACOR Score

Parameter

HACOR Score

Heart rate
=120 beats/min
=121 beats/min
pH
=7.35
7.30-7.34
7.25-7.29
<7.25

Glasgow coma scale score

15
13—-14
11-12
=10
p;ll}:"‘lFlfJ:
=201 mm Hg
176200 mm Hg
151-175 mm Hg
126—150 mm Hg
101-125 mm Hg
=100 mm Hg
Frequency
=30 breaths/min
31-35 breaths/min
3640 breaths/min
41-45 breaths/min
=46 breaths/min

-
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systolic blood pressure - intrathoracic pressure ) * LV radius
LV wall thickness

(
Afterload=

PPV intratorasik basinci artirir

Sag ve sol ventrikiil on ylikiinde azalma
Sol ventrikiil ard yiikiinde azalma

W

atim voliimi 1



Characteristics of Inchided Studies

PEEP
Stady Ref.  Year Design 8 Sating  (cm HLO)  Quality Score loclusion Criteria
Riskoon ot o, 25 1958 CPAF v ST EU] v 0 2 ACPE: RR > 25, 1%0/10, <20 mm Hg. AM we
Beevien et al. 14 1991 CPAP vs ST » LR 0 2 ACPE: WOy <70 or PsOO; >45 men Hg wit Oy 5 Linia
Limetad 15 199§ CPAP v« ST 100 o 25 1 ACPE: RR > 22 o AM ow sad P20 /15 of 200300 man Hyg aad
AA 25 mem g
Takods et al 26 199 CPAP w1 ST 3 & }) 4 1 ACPE: PO, <30 s Hg with O, » 0%
Takeds et al 2 9% CPAP v ST 2 ocu : 2 ACPE: IO, <80 man Mg with O, 50% and myocardial inlarction
Dekelas et al, 7 CPAP v ST Qo Kxu 75 3 ARF scondary to pdmonary edema: P /110, 300 men Hg with
0, 10 L/min
Hao et ol o o CPAP v1 ST s1 N/A L] 1 ACPE: AM me, RR >28, Pa0; <602 mm 1ig
Kelly o al 1 axe CPAP v ST 5 ER 75 2 ATE: RR >0
Moz et ol 10 n CPAP »4 ST 2% ER 10 2 ACPE: RR > 25, $p0; <90% on ak, higory of CVD)
Lleretal 77 I CPAP w1 ST 5 ER 75 3 ACPE: =75 y, PAONI0, = W00 man Hg wieth O, »5 Linim,
RR =25, AM e, ey compatible wih CVD)
Maap ot 2l 17 2 NIFFV w2 ST » U 5 3 AMPE
Levin etal. 1 0l NIPFY v ST » IR 3 2 ACPE: RR =30, daphoresa. AM me
Ferrer et sl 24 2w NIPPV vs ST w' cu L] 2 ARF: Pa); <60 mem Hg ot SpOy <90% wieh Oy »9%
Nava ot ol 2 an NIFFV vu ST 10 R 5 - ACPE: IVOSFI0; <250 wan Ng wieth O; =10 Liman, RR >0
Yeetnl 23 08 NIFPY vs ST X NIA 5 1 ACPE: Sa0y <905, RR >2)
Park ot al. a9 01 NIPPV s CPAP w ST n ER NPV 3 2 ACPE: RR =25
PP S
Park ot al, 12 08 NIPPV va CPAP » 5T 0 ER 10 2 ACEP: RR > 25, schycandia, Sapharean
Crane etal. a2 208 NIPPV v CPAP w ST (] LR NPV S h) ACPE: RR > 25, arerial pHl <738
CPAP 0
Zoaget 3l 44 B NIPPV v CPAP w ST &0 R NPV S I ACPE: Arersd pht <735
CPAP 10
o 45 XN NIPPV v CPAP w ST 1088 LR NPV 4 4 ACPE: RR > X0, srwrial pHl <735
CPAP §
Mehia et 3l 16 1w NPV w2 COPAP 7 ER NIV S 4 ACTE: RR > 30, AM 3w, HR > 100
CPAP 20
Martin Herseades n p.L N NPV v COPAP £0 NA NA - AMPE
ol
Liesching ot al. L) m NIFFY v\ CPAP 27 ER NPV 4 - ACPE
CPAP Y0
Wang et al 39 p.Lil) NIFFV vs CPAP 40 (&b} NIV 4 1 ACPE: nchypoea, cy soss
CPAP S
Crow et sl n o NIFFV v OPAP " IR b} 1 ARF: SpCy <90% om air or SpO; <995 with O >6 Limin. mabibey
to apesk | warace of RR >25
Belbone et al AL 0 NIV ve CPAP 0 IR NIPPY S 3 ACPE: Sp0; <90% weh O >5 Limin, RR > 30 AM e MR > 100
CPAP 10
Bellone ot al. A 8 NPV v OPAP » IR NPV S 3 ACPE: Sp0y <%0% weh O, >5 Lamm, RR > 30 AM we, IR > 100
CPAP 10
Troaget 3l s 5 NIPFV v CPAP (B ER NA ! ACTE
Morkz et ol Al xn NIPFY v CPAP o9 R NPV S 2 ACPE: RR > X0, S50; <90% wih Oy > 5 Lmn or AM we
CPAP 0
Feman @ . 36 n NPV vs CPAP L} R b} Al ACPE: RR > 30, AM ww., SpO); <9% wih RO, 60%
Rugerhoke et 2l 5 pi ) NIFFV v CPAP 36 wu NPV 4 K ACPE: RR > X0 ¢ AM e of 550, <90% wit O, > 10 Lmis

CPAP 10
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AKPO’de NIMV

AKPO'’li her hastada NIMV miimkiin oldugu kadar
erken dusunulmeli

Ciddi solunum sikintisi, yeterli oksijenizasyonun

saglanamamasi veya medikal tedavinin yetersiz
kalmasi

[k basamak tedavi?

CPAP? BIPAP?



/

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

Eur Respir J 2017; 50: 1602424

Recommendation
We recommend either bilevel NIV or CPAP for patients with ARF due to cardiogenic pulmonary oedema.
(Strong recommendation, moderate certainty of evidence.)

Recommendation
We suggest that CPAP or bilevel NIV be used for patients with ARF due to cardiogenic pulmonary
oedema in the pre-hospital setting. ( Conditional recommendation, low certainty of evidence.)



HF

Flow meter

MNasal cannul |
0,

-~

-
) | Air-oxygen o
15 o o

blender

Heated inspiratory circuit

i AET.WE humidlﬁer
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Neden HFNC

Konvansiyonel oksijen tedavisinde sorunlar;

*Akim hizi maksimumu 15L/dakika (solunumu
sikintil1 bir hastada 30-120L/dak ihtiyaci olabilir)

*Saglanan FiO2? (Hastanin solunum paterni, akim
hizi, uygulama yontemi, maske ozelliklerine gore
degisir, genellikle beklenenden daha diistik)



Neden HFNC

Konvansiyonel oksijen tedavisinde sorunlar;

*Yetersiz 1sitma ve nemlendirme

(Solunum epitel hiicrelerinde akut hasar ve
inflamasyon, bronkospazm, atelektazi, silya
kaybi, mukosilyer aktivitede azalma, nazal
mukozal kuruma/kanama/ perforasyon)



/HFNC-FiW

Avantajlari

Daha ytiksek ve daha stabil FiO2
[sitma ve nemlendirme
Nazofaringeal rezistansta azalma

Faringeal olti bosluk ‘washout), anatomik ol boslukta
azalma

Pozitif havayolu basinci, PEEP etkisi, alveoler rekriitman



= TEELY, T recruitment, 7 lung compliance

| Paw l
Lili]

; 1 Respiratory drive

FiQz = 1 PaQy —= IRA, V.
romatn 8 wos
Dead space wash-out —» T C0; ——»
e e | Respiratory effort

= Adequate humidity ’

» T Comfort

Fig. 1 Schematic represantation of the physiologic effects of Mazal High Flow (MHF) and possible impact of the flow. Increase in airway pres-

sure and RO, improve oxygenation by different mechanisms and may be optimal at higher flows. Most of dead-space wash-out-related effects
(increased 0, Clearance, decrease respiratory drive, respiratory rate and effort to breathe) may be obtained for lower flows. All these physicloagical
effects probably explain the improved comfort in patients with respiratony failure and possibly the outcomes. MNAHF nasal high fow, Aow ainway pres-
sure; Fil), fraction of inspired oeygen, EELY end-expiratory lung wolume, BR respiratorny rate, Ve minute volume, WOE work of breathing




HFNC genellikle iyi tolere edilir ve uzun stire kullanilabilir

Akim, hastanin solunum talebi ve/veya solunum
sikintisinin agirligina gore ayarlanmalidir

Akim hiz1 20-30 L/dk hizinda baslatilmali, kademeli olarak
arttirilmalidir

Solunum sayisinda azalma olmaz ise akim hizi 5-10 L/dk
arttirilmali ve hastanin rahat edecegi akim hizi ayarlanmali



Akim hiz1 artilirak FiO2 < %60 altinda tutmak tercih

edilir ancak yeterli oksijenizasyon ve klinik diizelme
temel amactir

Hasta verilen akim hizini tolere edemiyorsa akim hizi
azaltilmali

Akim hiz1 < 20 L/dakika ve FiO2 < %50 oldugunda
konvansiyonel diisiik akim oksijen sistemlerine
gecilebilir



Post Extubation Procedural Reduces CO2



Current clinical applications of the high-flow nasal cannula system.

Clinical effects

Acute hypoxaemic respiratory failure

Hypoxaemic failure in immunocompromised patients

Cardiogenic pulmonary cedema

Exacerbation of chronic ocbstructive pulmonary diseases

Postextubation

Respiratory procedures

Reduces dyspnoea

Improves oxygenation
Decreases escalation to invasive
suppaort

Reduces dyspnoea
Improves oxygenation
Reduces intubation rate
Reduces mortality (7]

Improves oxygenation
Reduces cardiac afterload

Improves gas exchange
Decreases partial pressure of CO,

Improves gas exchange
Decreases reintubation rates

Improves oxygenation during
endoscopy




Main indications to HFNC utilization in emergency settings.

Indications Levels of recommendations References
Hypoxemic respiratory failure ++ + [9,13-19]

ARDS

Pneumonia

Cardiogenic pulmonary edema
Hypercapnic respiratory failure + - — [5,20-22]
Pediatric ++ + [23-31]
Trauma + 4+ — 132,33]
Immunocompromised ++ + [13,34]
Do-not-intubate patients ++ + [35,36]
Procedures ++ — [38,39,42,43]

Rapid sequence intubation

Bronchoscopy

European Journal of Intemal Medicine 64 (2019) 10-14
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/ Kontrendikasyonlar

Nazal kaniiliin uygulanamadag yiiz, burun, hava
yolu anormallikleri

“Epistaksis

*Bazal kafatasi fraktiru

*Nazal veya iist havayolu-GIS cerrahisi
*Nazal obstriiksiyon (tm, nazal frakttr...)



E

mplikasyonlar

e HFNC baslanan hastalarin %30-40’1nda entiibasyon ihtiyaci
e IMV’de gecikme
» HFNC basarisizligini ongoren faktorler;

*Solunum sayisinda azalma olmamasi

*Agir hipoksemi

*Tedaviye ragmen devam eden torako-abdominal asenkroni

*Agir hastalik (Yuksek APACHE II skoru)
*Vazopressor ihtiyaci

e Pozitif havayolu basinci, PEEP = Barotravma
* Abdominal distansiyon

e Burun kanamasi



MHF ongat

ROX at 2h

L 5

ayisi

w

~

ROX at 6h

ROX at 12h

w

= 2,85 -4.87 = Increase support and re-evaluate In 30 min AROX
= 205
=4.88 # Continue monitoring -« !
3.47-4.87 * Increase support and re-evaluate in 30 min —*  AROX » -
M =05
=4.88 » Confinue monitoring )
3.85 - 4.87 ¥ Incréase sUpport and re-evaluate in 30 min ¥ AROK ‘Fl
= E0SL
=4.88 # Confinue monitoring + I

Intensive Care Med (2020) 46:2238-2247
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Future potential applications of the high-flow nasal cannula.

Clinical effects

Domiciliary treatment of chronic COPD s Decreases PaCO,
¢ Reduces exacerbations
s |mproves gquality of life

Support during exercise in COPD » |mproves oxygenation
» Reduces dyspnoea
¢ |ncreases endurance time

Bronchiectasis and cystic fibrosis ¢ |mproves muco-ciliary clearance
s |mprovesventilation

Palliative care » Reduces dyspnoea
s |mproves oxygenation

Ther Adv Chronic Dis 2020, Vol 11: 1-15



_ Initial Noninvasive Oxygenation Strategies in Subjects With De Novo
Acute Hypoxemic Respiratory Failure

|[Respir Care 2019:64(11): 14331444
16 calisma
2180 hasta

NIMV vs HFNC arasinda entiibasyon ve mortalite
bakimindan fark yok



[ Noninvasive respiratory support for acute hypoxemic respiratory failure ]

[ High-flow nasal oxygen ]

[ sens )

= Fily: 0.21-1
» Gasflow: 40-60 [pm
* Temperature: 31-37°C

/
N

Benefits

+  Matchesinspiratory flow

+ Delivers set FO,

+  Delivers fully conditioned gas

* Enhancescomfort

*  Provides positive airway
pressure (up to 4 cmH,0)

*  Washout of nasopharyngeal
dead space

* Reduces inspiratory effort

MNoninvasive ventilation: CPAP and Pressure Support Ventilation (PSV) ]

[ Facemask ]

/ Settings \ﬁ

PS¥W-requires a ventilator

= FiD;:0.21-1

* PEEP:5-8cmH,0

* P5:7-10cmH0

CPAP

* Continuous flow (=30 Lfmin) or
CPAP mode on the ventilator
PEEP: 5-8 cmH,0

/
Pitfalls \

+  Small amount of PEEP delivered

Use of HME is advisable

/
~

Benefits
Delivers set Fi0,
Delivers fully conditioned gas
Provides PEEP to allow alvealar
recruitment
Provides PS (only for PSV) to
unload inspiratory muscles
Allows to monitor tidal volume

N
¢

[only PSV)
/ Pitfalls \
+  Skinulcer
»  Air leaks, difficult delivery of
high PEEP

Full inspiratory synchronization
may increase P, swings and tidal
volume

+  Poor tolerability: need for
treatment interruptions

- )

(e

~

Settings
PSW-requires aventilator
=  Fi0y 0.21-1
+ PEEP:10-12cmH,0
+  P5:10-12 emH,0
*  No humidification needed
= Fastest pressurization time
CPAP-requires a flow generator
Continuous flow (>80 L min)
PEEF valve: 10-12 emH,0
Active humidification possible /

~

Benefits
Delivers set Fi0,
Provides high PEEP to allow
alveolar recruitment and
enhance ventilator homogenaity
Continuous treatments with
good tolerability
Provides PS [only for PSV) to
reduce inspiratory effort
Asynchronous PS may prevent
positive P, swings

\
¢

/
~

Pitfalls
Impossibility to measure tidal
volume
Upper limbs edema, with
possible vasal thrombasis

N
f

o




ARDS

ARDS Berlin tanimlamasi

garintileme?

Stre Bilinen klinik bir olaydan sonra 1 hafta icinde yeni ortaya gikan veya
kétilesen solunum semptomlan
Gogls Plevral eflizyon, atelektazi ve nodiller ile agiklanamayan bilateral

opasiteler

Odem nedeni

Kalp yetmezligi veya sivi ylklenmesi ile agiklanamayan solunum
yetmezligi; Risk faktérl yoksa, hidrostatik 6demi dislamak icin
objektif degerlendirme (Grnegin EKO)

Oksijenizasyon

Hafif ARDS Orta ARDS Agir ARDS

PEEP veya CPAP =5cm | PEEP 2 5 cm Hz0iken, | PEEP25cmH:z0 iken,
Hz0 iken®, PaO2/Fi0z2200 Pa02/Fi0z<100
PaO2/Fi0z= 300

2 Goglis radyografisi veya BT, * Hafif ARDS grubunda noninvaziv olarak uygulanabilir



e

Armn J Respir Crit Care Med. 2017 Jan 1;193(1):67-77. doi: 10.1164/freem 201606-13060C.

~_Noninvasive Ventilation of Patients with Acute Respiratory Distress Syndrome. Insights from the
LUNG SAFE Study.

Bellani G, Lafiey JG, Pham T, IMadotio F, Fan E, Brochard L, Esteban A, Gattinoni L, Bumbasirevic ', Piguilloud L. van Haren F, Larsson A, McAuley DF,
Bauer PR, Arabi ¥, Ranieri M, Antonelli M, Rubenfeld GO, Thompson BT, Wrigge H, Slutsky AS, Pesenti A; LUNG SAFE Investigators; ESICI Trials Group

2813 ARDS hastasi
436 hastada(%i5.5) NIMV

NIMV basarisizligs;

*Hafif ARDS grubunda: %22.2
*Orta ARDS grubunda: 42.3
*Agir ARDS grubunda: %47.1

Mortalite;
NIMV basarili grupta: %16.1

NIMYV basarisiz grupta: %45.4

PaO2/FiO2 <150 mmHg olan hastalarda;

NIMV uygulanan hastalarda mortalite IMV uygulanan hastalara gore
daha ytiksek



ARDS-MV

ARDS tablosunda mekanik ventilator ayarlari hasta icin uygun
degilse ventilator iligkili akciger hasar gelisebilir (VILI)

VILI;

*Yiiksek tidal voliime bagli voliitravma (alveoler asir1
distansiyon)

“Yeterli diizeyde uygulanmayan PEEP nedeni ile her solukta
akcigerlerin agilip kapanmasina bagli atelektotravma

*Proinflamatuvar sitokinlerin salinimi =» biyotravma

Koruyucu akciger ventilasyon stratejisi



.- ARDS-MV

Koruyucu akciger ventilasyon stratejisi;

*Disiik tidal voliim ve inspiratuvar basinglar

*Yeterli PEEP

Diger uygulamalar

[1k 24-48 saat icerisinde FiO2 degerinin %60’dan daha diisiik bir
seviyeye indirilmesi amaclanarak %85-9o0 araliginda SaO2
hedeflenmeli
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Dusuik TV ve Inspiratuvar Basinglar

Asir1 distansiyonun onlenmesi

4-8 ml/kg ideal viicut agirhig

Kadin: 45.5 + 0.91 [boy (cm) - 152.4] kg
Erkek: 50 + 0.91 [boy (cm)-152.4] kg

Plato baSIIlgl < 30 cmH20 (inspiratuvar pausedan o.5 sn sonra)

Permisif hiperkapni kontrendikasyonlar1? (metabolik
asidoz, norolojik hasar, ciddi pulmoner HT)



PEEP titrasyonu

Solunum
mekanikleri

Goruntuleme
teknikleri

Oksijenizasyon

 Kompliyans

* FRK

» Basing volim egrisi

* Transpulmoner basing

* BT

* PET

- EIT

» Akciger USG

* Arter kan gazi
* ARDS network semasi

A B C
N 1 o
- N ~
A ~

OO

A Normal alveoli with surfactant.
B. Surfactant deficiency causes alveolar collapse.
C. PEEP reverses collapse and keeps alveoli patent.
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/ ARDS-MV Mod

* Voliim kontrollii vs Basin¢ kontrollii???

Cochrans Database Syst Rew 2015 Jan 14;1:CD005807. doi: 10.1002/148515855. COO0EE07 pub2.

Pressure-controlled versus volume-controlled ventilation for acute respiratory failure due to
acute lung injury (ALIl) or acute respiratory distress syndrome (ARDS).

Chacko B', Peter JV, Tharyan P, John G, Jeyaseslan L

* 3 RK(, 1089 hasta

* Mortalite ve barotravma bakimindan fark yok



ARDS-MV
Yeni modlar???

*Neurally adjusted ventilatory assist (NAVA)
*Proportional assist ventilation (PAV)
*Adaptive support ventilation (ASV)

*Airway pressure release ventilation (APRV)
*Intellivent ASV

*High-frequency percussive ventilation (HFPV)
*High Frequency Oscillatory Ventilation (HFOV)
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Ann Intenzive Carg. 2019 Jun 13,2(1):69. doi: 10.1186/213613-019-0540-3

Formal guidelines: management of acute respiratory distress syndrome,

Papazian L', Aubron C2, Brochard L2, Chiche JD* Combes A®, Dreyfuss D®, Forel JM, Guérin C2 Jaber §°, Mekontso-Dessap A'?, Mercat AM. Richard
JC'2 Roux DP Vieillard-Baron A'®, Faure H'.

Oneri Kamt diizevi
Tidal Voliim Cidd: metabolik asidoz voklugunda, mortalitevi azaltmak

icin baglangicta 6ml/’kg 1deal viicut agirligs olarak Grade 1+

avarlanmali

ARDS nin taminmasinda gecikme ve hatalar nedeni ile Uzman

IMV uygulanan tiim akut hipoksemik solunum yetmezlikli | gorisi
hastalarda benzer bir vaklasim Snerilir

Plato Basing TV, 6ml’kg 1deal viicut agirligi olarak avarlandiktan sonra

plato basing stirekli monitdnize edilmel ve mortalitevi Grade 1+
azaltmak 1gin 30 cmH20 vu gecmemels

Olii boslugun azaltilmasi ve solunum sayisimn

artirilmasina ragmen devam eden belirgin persistan Uzman
hiperkapm disinda, plato basing 30 emH20 nun altinda goriigt
oldugunda TV artinnlmamali

Siiriicii Basing | Mevcut veriler, MV ayarlarinin sadece siiricd basing

temelinde avarlanmasi 1cin veterl degil Oneri vok
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Ann Intengive Care. 2018 Jun 13;8(1):69. doi: 10.1156/213613-019-0540-9

Formal guidelines: management of acute respiratory distress syndrome,

Papazian L', Aubron C2, Brochard L®, Chiche JD* Combes A%, Dreyfuss D% Forel JMT, Guérin C® Jaber S°, Mekontso-Dessap A'?, Mercat AM, Richard
JC'2 Roux DB Vieillard-Baron A3, Faure H'*.

Oneri Kanit diizevi
PEEP PEEP, ARDS nin temel tedavi bilegenlerinden bindir ve

tiim ARDS 11 hastalarda 5 cmH20 nun iizerinde Uzman

avarlanmasi énerilir gorisi

Yiiksek PEEP orta ve agir ARDS de kullanilmali, ama Grade 2+
hafif ARDS 11 hastalarda kullanilmamali
Yiiksek PEEP, respiratuvar sistem komplivansinda veva
hemodinamik durumda belirgin bozukluk vapmadan Uzman
oksiienizasvony diizelttigi hastalarda kullanilmali. PEEP girisi
diizevi hastaya gére avarlanmali

HFOV HFOV. ARDSli hastalarda kullanilmamals Grade 1-
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Ann Intengive Care. 2018 Jun 13;8(1):69. doi: 10.1156/213613-019-0540-9

Formal guidelines: management of acute respiratory distress syndrome,

Papazian L', Aubron C2, Brochard L®, Chiche JD* Combes A%, Dreyfuss D% Forel JMT, Guérin C® Jaber S°, Mekontso-Dessap A'?, Mercat AM, Richard
JC'2 Roux DB Vieillard-Baron A3, Faure H'*.

Oneri Kamit diizevi
Rekriitman ARDS hastalarinda, rutin olarak kullanilmamali
Manevrasi Grade 2-
Erken ve kisa PaO2/F102 <150 ARDS 11 hastalarda mortalitevi azaltmak
niromuskiiler | icin néromuskiiler blokdr kullanimi distiniilmels. Grade 2+
hlokaj Naromuskiiler ajan erken baslanmali (1lk 48 saat), devamh

infiivon seklinde uygulanmali ve 48 saatten uzun

slirmemels
Pron pozivonu | PaO2/F102 <150 ARDS 11 hastalarda mortalitevi azaltmak

1Cin pron pozisvonu uvgulanmali. Seanslar en az 16 saat Grade 1+

olmali
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Ann Intengive Care. 2018 Jun 13;8(1):69. doi: 10.1156/213613-019-0540-9

Formal guidelines: management of acute respiratory distress syndrome,

Papazian L', Aubron C2, Brochard L®, Chiche JD* Combes A%, Dreyfuss D% Forel JMT, Guérin C® Jaber S°, Mekontso-Dessap A'?, Mercat AM, Richard
JC'2 Roux DB Vieillard-Baron A3, Faure H'*.

Oneri Kanit diizeyi
Erken spontan | ARDS akut fazinda kullanimim destekleyecek veterli ven Oneri yvok
ventilasyon vok
Veno-venioz Agir ARDS 11 hastalarda (PaO2/F102=80 mmHg) ve/veva
ECMO viiksek PEEP, néromuskiiler blokér ve pron pozisyonunu Grade 2+

iceren ARDS tedavisinin gptinuzasyvonuna karsin plato
basincta artisa bagli olarak mekamk yventilasvonun tehlikels
olmava basladiginda ECMO digtintlmelidir

ECCO, ARDS de ECCO: kullanima 1le ilgili yveterli veri yvok Oneri vok

Inhale nitrojen | Inhale nitrik oksit, koruvucu yentilasvon stratejisi ve pron
monoxid pozisyonuna karsin derin hipoksemili ARDS 11 hastalarda, Uzman gorisi
ECMO kullanimindan énce didstiniilebilir




Emerg_Med Clin Morih Am. 2019 Aug 37(2)431-444 doi; 10.1018/.emc.2019.04.005.

/ Mechanical Ventilation in Hypoxemic Respiratory Failure.

Kapil ', Wilson JGZ.

AHRF, not responding
to conventional
supplemental oxygen?

Requires Immediate
Intubation?

CHF or
hypoventilation?

Worsening despite

increasing noninvasive
of contraindication support?

N

o HIFPFY
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