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NiIMV

* Basari kriteri???

IMV ihtiyaci gerektirmeden hastaneden
taburculuk

Her zaman basarili mi???

%5-40



NiMV-Endikasyonlari

Solunum destegi ihtiyaci
Orta-ciddi derecede dispne
Takipne, aksesuar kas kullanimi veya paradoksal solunum

AKG bozuklugu (pH<7.35, PaC02>45 mmHg veya Pa0O2/Fi02 <200)




NiMV-Kontrendikasyonlari

Mutlak Rolatif

Solunum veva kardivak arrest Medikal nstabilite (hipotansif sok. kontrolsiz

Maskenin uyvgun olmamasi kardivak 1zkemi veva aritmi)

Kontrol edilemeven kusma, st GIS | Ajite. koopere olmayan hastalar

kanama Ust hava vollarinin korunamamasi

Total st havayolu obstriiksivonu Yutma fonksivon bozuklugu

Fasval travma Asin sekresvon

Tedawvi edilmemis pnémotoraks Multipl (1k1 veya daha fazla) organ yetmezlig:
Yakin zamanda st hava volu wveva st GIS
cerrahisi
Progresif agir solunum vetmezlig:




Akut solunum yetmezligi nedeni?

EOAH akut atagi
EKardivojenik pulmoner édem
Pnémoni

Postoperatif solunum vetmezlig
Astim

Ekstiibasvon vetmezligi

MNoromuskiiler hastalilklar
Kifoskolvoz

Ust hava volu obstriksivonu
Torasik travma
Obezite-hipoventilasvon
IPF

Kistik fibrozis




KOAH atak

* Meta-analizlerde;
Gaz degisiminde duzelme
Entlibasyon orani

Mortalite
Yogun bakimda yatis suresi

e NIMV kontrendikasyonu olmayan hastalarda
ilk secenek



Akut Hipoksemik SY

Akut kardiyojenik pulmoner 6dem
Immunsupresif hastalarda SY
ARDS

Pnomoni

Postoperatif solunum yetmeazligi
Travma



Akut Kardiyojenik Pulmoner Odem

Chaacteristics of Inchided Studies

PEEP
Stady Ref Year Design L] Setting lem HLO) Quality Score Ioclusion Criteria
Risioon o ol 25 1o CPAF vs ST 10 K©u 0 2 ACTE: RE > 25, I90/10, <20 mm g, AM we
Bersen ot al 14 1991 CPAF vs ST » ER 10 2 ACPE: POy <T0or PsOOy > 45 mem Hg wath Oy 5 Linin
Lot 15 1995 CPAP v« ST 10 o 5 ] ACPE: RR > 22 o AM ow sad P20 4F: of 200300 men Hg and
AA 225 mm g
Takods en 2l 26 1997 CPAP wu ST 30 KU 4 1 ACPE: 0, <80 s Hg with O, »90%
Takoda et al 25 1o CPAP v« ST 2 ocu i 2 ACPE: PO, <50 mam Mg wih O, SO% and myocandial infarction
Delclsux et ol 27 200 CPAP v« ST Qe v 75 3 ARF wconlary to pdisnary edema: PO JFIO, <5300 mem Hg with
O, =10 LVmn
Hao et al 30 o CPAP w1 ST s1 N/A & ] ACPE: AM me, RR >25 Pa0; <602 mm 1ig
Kelly s al 13 Axe CPAF v« ST 58 R 75 2 ACPE: RR >0
Motz et ol 10 X CPAP 1 5T 2% LR 0 2 ACPE: RR > 25, Sp0; <90% on ak, hitory of COVD
L'ieretal 27 008 CPAP w1 ST 59 ER 75 3 ACPE: =75 y, PaOFIO, = 300 men Hg weh O, =8 Lisim,
RR =25 AM uw, Naory compatible wvih CVD
Map et al 17 2 NIPFFV v ST 37 o s 3 AMPE
Levin e al 13 01 NIPFY v ST 1] IR 3 2 ACPE: RR =30, duphoress. AM ae
Ferver et sl 24 2005 NIPFV va ST o' U s 2 ARF: Py <60 mem Hg or SpOy <90% wih O =%0%
Nava ot b 22 xxn NIPFV vu ST 1 R 5 3 ACTE: IOJFID; <250 wan Mg with O; =10 Lima, RR >0
Ye et nl 23 00 NIFVV vs ST 45 N/A s ] ACPE: Sy <90%, RR >23
Pk ot 2l a3 Xo1 NIPFV v CPAP w ST 22 ER NPV 3 2 ACPE: RR =25
CPAP S
Pk ot sl 12 008 NIPFV va CPAP w ST L) ER 10 2 ACEP. RR > 25, schycardia, Saphorean
Crane et al a2 s NIPFV vs CPAP w» ST &0 LR NPV S 3 ACPE: RR > 25, arerial pHl <738
CPAP 0
Ziaag et 3 41 X NIPPV o CPAP w» ST &0 R NPV S ) ACPE: Arwrsd gt <735
CPAP 10
MO 45 b ] NIPFV va CPAF w ST e ER NPV 4 4 ACPE: RR > X0, swrnial pHl <735
CPAP 5
Meho ot ol s 1997 NIPFV va CPAP 27 ER NPV S 4 ACTE: RR > 30, AM sw, HR > 100
CPAP 0
Martm Berssales R B n NIFFV v COPAP £0 N/A NA ACPE
o al
Liesching et al 37 b L) NIFFV v« CPAP 27 ER NPV 4 ACPE
CPAP 0
Wang et al % b Lal) NIFFY vs CPAP 40 Ku NIV & 1 ACPE: nohypoea, cysnosls
CPAF S
Crow e 3l 3 X NIPFV v COPNAP ' K s J ARF: SpOy <90% om sir or SpO; <9¥5 with O; >6 Limin. mabboy
to spesk | waraces of RR > 25
Bellone o al 3s X NIPFV va CPAP i 'R NIPPY S ) ACPE: SpO; <90% weh O3 > 5 Limn, RR > 30 AM we MR > 1D
CPAP 10
Bellone ot al 3 X NIPFV v OV » LR NIPPY S ) ACPE: Spi); <90% weh O, >5 Lmm, RR > 30 AM we, IR > 10
CPAP 0O
Tiuag et 3l s 005 NIPFV w2 COPAP 2% ER NA ] ACTE
Mornz ot o »n X NIPFV v CPAP o9 I'r NPV S 2 ACPE: RR > ¥, SpO; <908 wah Op > 5 L/mn or AM we
CPAP 0
Ferran &1 ALY xxn NIPFY ve CPA 2 e b 3 ACPE: RR > 30, AM ww, Sp0); <90% wih MO; 600
Rugerhoks et al ] i) NIFFV «» CPAP 36 wu NPV 2 K ACPE: RR > 30 o AM awe of 550, <905 with O, > 10 L/min

CPAP 0



Arn J Respir Crit Care Med. 2017 Jan 1;195(1):67-77. doi: 10.1164frcem 201606-13060C.

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

Bellani G, Laffey JG, Pham T, Madotio F, Fan E, Brochard L, Esteban A, Gattinoni L, Bumbasirevic %, Piguilloud L. van Haren F, Larsson A, McAuley DF,
Bauer PR, Arabi ¥, Ranier M, Antonelli M, Eubenfeld GO, Thompson BT, Wrigge H, Slutsky AS, Pesenti A; LUNG SAFE Investigators; ESICW Trials Group.

e 2813 ARDS hastasi
e 436 hastada(%15.5) NIMV
* NIMV basarisizlig;
*Hafif ARDS grubunda: %22.2
*Orta ARDS grubunda: 42.3
*Agir ARDS grubunda: %47.1
 Mortalite;
NIMV basarili grupta: %16.1
NIMV basarisiz grupta: %45.4
[ J

Pa02/Fi02 <150 mmHg olan hastalarda;

NIMV uygulanan hastalarda mortalite IMV uygulanan hastalara gére
daha yuksek



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

Eur Respir J 2017; 50: 1602426

Clinical indication™ Certainty of evidence 7 Recommendation
Prevention of hypercapnia in COPD exacerbation 15723 Conditional recommendation against
Hypercapnia with COPD exacerbation ITHENTENT Strong recommendation for
Cardiogenic pulmonary oedema el Strong recommendation for
Acute asthma exacerbation Mo recommend ation made
Immunoco mpromised fslyates] Conditional recommendation for
De novo respiratory failure Mo recommendation made
Post-operative patients THEIT Conditienal recommendation for
Palliative care it Conditienal recommendation for
Trauma fadsid Conditienal recommendation for
Pandemic viral illness Mo recommend ation made
Post-extubation in high-risk patients [ prophylaxis] 13722 Conditienal recommendation for
Post-extubation respiratory failure 1372z Conditional recommendation against
Weaning in hypercapnic patients fsTystas] Conditional recommendation for

*. all in the setting of acute respiratory failure; ¥: certainty of effect estimates: @@®@®@®, high; ®@@®®, moderate; ©E, low; @, very low.




NIMV basansizhig icin risk faktérleri

Akut hiperkapnik solunum yvetmezligi

Akut hipoksemik solunum vetmezligi

Kot nérolojik skor (GKS<11)
Takipne =35 soluk/dak

pH <7.25
Yiiksek APACHE skoru

Dislerin olmamasi

ARDS veva pnémoni tanisi

Yag =40

Hipotansivon: sistolik kan basinc: < 90 mmHg
Metabolik asidoz: pH <7.25

Diigik PaO2/F102 oram

SAPS I =34




NIMV baslanmasi

Ambulans
Acil servis
Genel servis

Ara YBU ve YBU



Heafth Technol &zsess. 2015 Jun; 1 90427 v-vi, 1-102. doi; 10.3310Mta19420,

Pre-hospital non-invasive ventilation for acute respiratory failure: a systematic review and cost-
effectiveness evaluation.

PandorA!, Thokala P, Goodacre 37, Poku E1, Stevens W', Ben 87, Cantrell &1, Perking GDZ, Ward M?, Penn-Ashrnan J2.

= Author infermation

1 School of Health and Related Research (ScHARR), University of Sheffield, Sheffield, Ul
2 Critical Care Medicine, University of Warwick, Coventry, Uk
3 YWyest Midlands Ambulance Serice MHS Foundation Trust, West Midlands, UK.

RESULTS: The literature searches identified 2284 citations. Of the 10 studies that met the inclusion criteria, eight were randomised
controlled trials and two were quasi-randomised trials (sik CPAR, four BIPAP; sample sizes 23-207 participants). IPD were available
from seven trials (650 patients). The aggregate data MhA suggested that CRAP was the most effective treatment in terms of mortality
(probability = 0.989) and intubation rate (probahility = 0.639), and reduced both mortality [odds ratio (OR) 0.41, 95% credible interval
(Crly 0.20 to 0.77] and intubation rate (OR 0.32, 95% Crl 0.17 to 0.62) compared with standard care. The effect of BIPAP on mortality
(OR 1.94,95% Crl 0.65 to 6.14) and intubation rate (OR 0.40, 95% Crl 0.14 to 1.16) compared with standard care was uncertain. The

CONCLUSIONS: Pre-hospital CRAP can reduce mortality and intubation rates, but cost-effectiveness is uncertain and the value of

further randomised evaluation depends on the incidence of suitable patients. A feasikility study is required to determing if a large
pragratic trial of clinical effectiveness and cost-effectiveness is appropriate.



Inclizn J Crit Care Med. 2019 Sep 23090 400-404 . dai: 10.50050p-journals-10071-23233.

Feasibility of Early Noninvasive Ventilation Strategy for Patients with Acute Onset Shorthess of
Breath in Emergency Department - A Prospective Interventional Study.

Table 3

IV cutcome among the study participants

MV auicome Freguency % (= 154)
Failed in <2 hours 7 4.54

Failed in 2-34 hours 13 .44

Failed in 24-72 hours 8 519

Failed beyond 72 hours g 519
successfully treated without intubation and discharged 115 T4.67
DNR 3 1.94

#. .
Do not resuscitate



NiMV baslanmasi

* Akut hiperkapnik solunum yetmezlikli 69 hasta
* Serviste NIMV

* Basari: %79

Ciledag, Kaya A, et al. Arch Bronconeumol 2010;46:538-42.



Maskeler




Maskeler

Interface Advantages Disadvantages
Nasal Less nisk for aspiration Mouth leak
Easier secretion clearance Higher resistance through nasal passages
Less claustrophobia Less effective with nasal obstruction
Easier speech Nasal irritation and rhinorrhea
Easy to fit and secure Mouth dryness
Oronasal Better mouth leak control Increased aspiration risk
More effective in mouth breathers Difficulty speaking, eating, clearing secretions
Asphyxiation with ventilator malfunction
Mouthpiece Less interference with speech Less effective for acute respiratory failure

Total face mask

Helmet

Little dead space

May not require headgear

More comfortable for some patients
Easier to fit

Less facial skin breakdown

More comfortable for some patients
Easier to fit

Less facial skin breakdown

Requires nasal or oronasal interface when sleeping
Nasal leak

Cannot deliver aerosolized medications

Rebreathing

Poor patient-ventilator synchrony
Hearing loss

Less respiratory muscle unloading
Cannot deliver aerosolized medications



Ventilatorler

NIMYV icin yentilator seciminde dikkate ahnmas: gereken kriterler

*Kagak kompensasvonu

*Yeniden soluma

*Meodlar,

*Tetikleme ve hastanin solunum paterni 1le uvum
*Monitérizasyon parametrelen

*Alarmlar

*Diger telenik Szellikler (inspiratuvar akim hizi, fise time,
backup solunum sayisi, uygulanabilen F102, uygulanabilen
minumum ve maksimum [PAP ve EPAP)

*Tasmabilirhik (boyut, agurlik, pal)

*Malivet




Ventilatorler

» YBU ventilatorleri

Avantaj: yuksek basinglar ve FiO,
detayli monitérizasyon, cift hortumlu devreler
sayesinde yeniden soluma gorilmez

* Bilevel (Portabl) ventilatorler

Avantaj: Ucuz, hava kacagi kompensasyonu daha iyi



Ventilator ayarlan

Mod

IPAP (inspiratuvar pozitif hava yolu basinci)

EPAP (CPAP/PEEP) (ekspiratuvar pozitif hava yolu basinci)
S/T modunda solunum frekansi

FiO2

Rise time

inspirasyon siresi

Tetikleme

AVAPS modunda hedef tidal volum ve delta P

Alarm ayarlari



Modlar

CPAP

BIPAP (S ve S/T), (PS+CPAP/PEEP)

PAV

NAVA

AVAPS (Ortalama Volim Garantili Basin¢ Destegi)
AVAPS-AE

IVAPS



Neden Yeni Modlar?

* Hasta-ventilator uyumsuziugu

*Hastanin istedigi solunum destegi ile ventilatortn uyguladigi arasinda stire,
baslangic veya destek miktari acisindan tam uyum olmamasi

*Nedenleri;
solunum sistemi mekanigi, ventilator ayarlari, kullanilan maske ve maske
kacaklari olabilir

* Hastanin ihtiyacina gore ventilasyon destegi (degisken PS)



AVAPS

Average Volume Assured Pressure Support
(adjunct to Pressure modes)

IPAP max

d U




AVAPS (Ortalama Voluim Garantili Basing
Destegi)
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AVAPS

* 106 KOAH akut hiperkapnik solunum
vetmezlikli hasta

* AVAPS basarisi: %81

* Basari ile iliskili faktorler: Bazal CRP, GKS, ilk 2
saatteki AKG yaniti

J Crit Care 2017,30. pii: S0883-9441(16)30332-X. doi: 10.1016/j.jcrc.2016.12.023.



AVAPS-AE (Automatic EPAP)

Hedef tidal volim ve delta P’ye ek olarak
Otomatik EPAP

KOAH ve OHS’li hastalarda eslik eden OSA

Obstruktif apnelerin engellenmesi?



Intelligent volume-assured
pressure support (iVAPS)

Hedef alveoler ventilasyon
Va: f x (VT-Vd)
Anatomik 610 bosluk: 120 x (height/175)

Anatomical Deadspace Estimation

llllllll

Anatomec s Deadds pace Estmate fmi)
.,
‘H"\.

Haight {in)



NAVA
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ntensive Care Med. 2016 Mowv;42(11):1813-1315. Epub 2016 Aug 25

Asynchrony index in pressure support ventilation (PSV) versus neurally adjusted ventilator assist
(NAVA) during non-invasive ventilation (NIV) for respiratory failure: systematic review and meta-
analysis.

Sehaal IS, Dhooria §2, Agoarwal AN, Behera D?, Agarwal R2.

* Toplam 9 calisma, 96 hasta

* 6’s1 eriskin, 3’U pediatrik populasyon

 5RKC, 4 gozlemsel calisma

 Asenkroniindeksi PSV'de anlamli olarak daha
fazla



Ventilator ayarlan

Mod

IPAP (inspiratuvar pozitif hava yolu basinci)/PS

EPAP (CPAP/PEEP) (ekspiratuvar pozitif hava yolu basinci)
S/T modunda solunum frekansi

FiO2

Rise time

inspirasyon siiresi

Tetikleme

Alarm ayarlari



Ventilator ayarlan

* Dusuk inspirasyon basinclari ile baslanip (10-12
cmH20) basinclar giderek artirilabilecegi gibi yiksek
bir basincla baslayip hasta tolere edemezse basinclar

azaltilabilir.

* Hedef inspiratuar basing, hastaninin solunum
sikintisini ve solunum sayisini azaltan, gaz degisim
bozuklugunu duzelten ve hasta-ventilatér uyumunu
ve hasta konforunu saglayan basinctir



Ventilator ayarlan

* Tedavi baslangicinda ekspiratuar basinc¢ (EPAP),
ozellikle tek hortumlu bilevel ventilatorlerde,

veniden solumayi (rebreathing) onlemek icin 4-5
cmH20 olarak ayarlanir.

* Bununla birlikte obstruktif hastaliklarda intrensek
PEEP’i yenmek ve hipoksemik solunum
vetmezliginde oksijenizasyonu duzeltmek icin
daha ylUksek ekspiratuar basin¢ gerekebilir.



Diger Uygulamalar
S/T modunda frekans

Rise time
Sa02 > %90 olacak sekilde oksijen
Inspirasyon siiresi

Nemlendirici



Hastanin monitorizasyonu

Biling durumu

Hasta konforu

Gogiis duvar hareketi
Hasta-ventilatér uvumu
Solunum savisi

Ekshale tidal volim
Alkmm ve basing dalga formlan
Kalp hizi

Kan basmct

EKG

Oksimetri

AKG; tedavi dncesi, tedavinin 1-2. saati ve sonra gercktikce



Sedasyon

Klostrofobi

istem disi hava kacagi

Ventilator ile hasta arasindaki senkronizasyonun olmamasi
Derin hipoksemi

Eslik eden diger organ bozukluklari

YBU kosullari

Yas



Crit Care Med. 2007 Oct;35(10)2283-302.

Survey of sedation practices during noninvasive positive-pressure ventilation to treat acute
respiratory failure,

Devlin JW', Nava S, Fong JJ, Bahhady |, Hill NS.

 Kuzey Amerika’da %41, Avrupa’da %24
* Tek basina benzodiazepinler: %33

* Tek basina opioidler: %29

* Propofol

e Deksmedetomidin



KIMY endikasyonn Sedafiil ilag Baglangig degierleri Sedasyon siinesi llag doiru i:q'.i yan elkisi
Rocker ve ark ASY (ALLARDS) Moafin (n= 9] FallFily: 102, APACHE I 645 saat Yak
(1995 Mida zodam (n= &) 16 [medyan {11-2%]
Corstantin ve ark ASY [m= 100 Remifengmil (n=13) Fallu RO, 134, SAPSIE 32 00 s 0.1 2 003 ppkgidakika R552.1 Yak
(2007 AHEY (n= 1)
Rocoo ve ark ASY Remifenanil (n= 36 Fa,/FiC),: 156, SAPS 036 1.5 saat (bagansiz gup) 0,07 = 0.03 pgkp/dakika
2010 52 = (baganh g
Alksda ve ark Postoperatif 5Y (n= 6]  Deksmedetomidin + F'.1'Ell-‘,-"l-'ll‘.:llI 119 12 =2t Do ricletmmiicdin: k&S 2.3 Yok
(2008 Ayt kardiyojenik marfin ya da propaofol 1 pa'kg balus RASE D4-2
pulmoner Gdem (ne= 3 (n= 100 0.2.0.7 ppepdakika idame
Kifoskodyoz (n= 1)
Takasaki ve ark Agiir astom atak Deksmedetomidin pH: 7.38 Fally: 56 mmHg & saat {1 olgu) Drebesmeschetomicdine: R55 2.1 ik
(20049 [ 2} Fal’0,: 45 mmHg 1 paikg balus
pH: 7.15 0.2-0.6 ppkp'dakika idame
Fally: B mmHg
Fall0);: 48 mmHyg
senofiiu ve ark KOAH akut alevienme  Deksmedefomidin (n= 201 APACHE II: 21.5 24 =t Dt medetomidin: k5523, Yak
(2010 Mida rolam (n= 10 1 pg'ky balus R5A5 1.4,
0.2.0.7 pgkp'dakika idame BIS = &5
Midazolam: 005 mgkp bolus
0.05.0.1 mg'kpidakika idame
Huang ve ark Akut kardiyojenik Deksmedatomidin (n= 331  APACHE II: 21.4 M) 57.5 saat () Dl medetomidin: R552.1 Bradikardi
2012 pulmoner Sdem Mida zolami (n= 19 APACHE II: 22.6 () 03.4 sat (M} 1 pa'kg bolus i
i 183.3 (M) 0.2.0.7 pgkp'dakika idame
Fall Ry 11766 [ Midazolam: 0L0F mgfky bolus
0.05.0.1 mg'kpidakika idame
Clouzeau ve ark ASY (n=T) Progaodol (TCI (e 100 SAPSNA7 =M 180 saat aralama 1 saat 0.4 pg'ml OASS 34 yok
(2070 AHEY (n= 1) 0.2 pgfmi artiglar)
Deetvin ve ark ASY |prdmoni, Deksmedetamidin + APACHE I1: 16(D) 371 saat I 0.2.0.7 ppkg'dakika (D4 5A5 3.4 Bradikardi
(2014 KOMH Astim, Midazolam ya da APACHE II: 15 (P} 14 saat (M) hipotansiyon
pulmaner Sdern, difier)  fentanil (n=31)




Hasta-ventilator uyumsuziugu

* Hastanin istedigi solunum destegi ile ventilatorin
uyguladigi arasinda slire, baslangic veya destek
miktari acisindan tam uyum olmamasi

 Nedenleri;
solunum sistemi mekanigi, ventilator ayarlari,
kullanilan maske ve maske kacaklari olabilir



Maske uyumu-kacagi
monitorizasyonu

e Kacak;

*Maske hastanin yuzine uygun degilse
*Buyuk bir maske kullaniimissa
*Takma disleri takilmamissa

*Ajite hasta



Maske uyumu-kacagi monitorizasyonu

* NIV cihazlarinda kacak kompensasyon
mekanizmasi olmasina ragmen kacak cok fazla
ise cihaz bunu kompanse edebilmek icin
inspiryum suresini uzatir, hasta ekspiryuma
gecmekte zorlanir ve hasta-ventilator
uyumsuzlugu gelisir

e Uygulanan tidal volum azalir



Maske uyumu-kagagi monitorizasyonu

* Kacgak;

*Manuel olarak

*Ventilator monitorinde

(kacak miktari ve yeni ventilatorlerde basing, volim ve akim dalgalari
izlenerek) degerlendirilebilir

*Inspiryum ve ekspiryum egrileri arasinda dnemli fark olmasi, hastanin
cihazi tetiklemesinde sorun olmasi ve inspiryum uzamasi =» kacak!!!



Hasta-ventilator uyumsuziugu

e Tetikleme uyumsuzlugu

*Oto-tetikleme
*Etkisiz tetikleme

e Akim hizi uyumsuzlugu

e Ekspiryum uyumsuzlugu

>|<Ekspiryum valvinin erken aciimasi

* Ekspiryum valvinin gec acilmasi



Hasta-ventilator uyumsuziugu

e Klinik belirtiler:

— Yardimci solunum kas kullanimi,

— Takipne, takikardi,

— Ekspiryumun aktif olmasi,

— Terleme, ajitasyon,

— Solunum cabasi ventilator ile uyumlu degildir.
* Tanida:

— Ventilator monitor grafikleri

— Diger yontemler:
« Ozofagus kateter,
* Diyafragmatik EMG



Oto-tetikleme

e Hasta eforu olmaksizin ventilatoriin
tetiklenmesidir

*Tetikleme esiginin cok dustk olmasi

*Devredeki kacak, sivi, kardiyak osilasyonlar, solunum sayisinin
disik olmasi veya solunum durtistinidn zayif olmasi oto-
tetiklemeye yol acabilir



Paw (cmH,0)

Akim (L/saniye)

Oto-tetikleme

i

Ototetikleme Tetiklemne

A

AN

Zaman (saniye)

—

\én—arn (saniye)




Etkisiz tetikleme

* Tetikleme esiginin yuksek ayarlanmasi

e Sistemden kacak (maske uyumsuzlugu?)



Etkisiz tetikleme

Basinc

Akim

Ozefagus
basinci

Grafikte ozefagus basinc traseleri ve akim
traselerinde inspiryum cabasi goriilmekle beraber,
ozellikle basinc traselerinden bu cabalarnn ventilatori
tetikleyemedigi gorulmektedir.



Hasta-ventilator uyumsuzlugu

* Akim hizi uyumsuziugu

-Hasta cihaz tetikleyerek solunumu baslatmasina ragmen inspiryum
sirasinda yeterli hizda hava akimi cihaz tarafindan verilmezse

-Rise-time

Hipoksemik hastalarda: disik bir akim hizi (20-40L/dak) veya
uzun rise-time (0.3-0.4 sn)

Hiperkapnik hastalarda : ylksek bir akim hizi (60-80L/dak) veya
kisa rise-time (0.1-0.2sn)



Hasta-ventilator uyumsuziugu

60 hasta (%55’i hiperkapnik)

26 hastada (%43) ciddi asenkroni

Oto-tetikleme : 8 hasta (%13)

Cift tetikleme: 9 hasta (%15)

Yetersiz solunum, etkisiz tetikleme: 8 hasta (%13)
Uzamis inspiryum : 14 hasta (%23)

inspiryumun erken sonlandiriimasi: 7 hasta (%12)

Vignaux et al. 2009; Intensive Care Med 35:840



NIMV
* Basariicin en iyi gosterge/prediktorler;
* |lk 1-2 saatte

Solunum sayisinda azalma
pH’da dizelme
Oksijenizasyonda dlizelme
PaCO,’de azalma



NIMV

Table 2. Charactenstics of 95 patients with AHRF; comparison of failure and success groups.

Success Failure 1]
] 72 23
Total protein (g/dL) b.61 + 0.7 6.38 + 0.76 0.215
Albumin (g/dL) 3.31 £ 0.64 3.09 £ 0.46 0.07
Leucocytes (/mm’) 10078.31 £ 5040,89 11556.52 £ 4918.03 0.48
Heart rate (pulse/min) 94.40 £ 20,58 103.56 £ 168,42 0,06
Systolic blood pressure (mmHg) 125.33 = 19,89 121.26 £ 28.65 0.53
Diastolic blood pressure 69.63 = 12,92 FO00 = 15.51 0.92
(mmHg)
C-reactive profein img/L) 4.72 = 5.84 13.65 = 7,34 0,04
Claspow Coma Score 14.84 = 0.12 13.86 1,10 0,02
APALCHE Il scorng 1840 £ 3.44 24.43 £ 3.649 < (.05
Assoclated complication 31/72 1623 < (L0401
pH (baseline) 7.30 £ 0,05 7.28 £ 0,04 0,67
After 1 h of MMy 7.33 £ 0,04 7.26 £ 0.05 001
PaCO, immHg! (baseline) 71.45 £ 12.10 7217 £ 11.49 0.82
After 1 h of NIMV 65.50 £ 12.27 73.47 £ 1219 002

Ciledag A, Kaya A, et al. Tuberk Toraks. 2010,58:128-34



NIMV-Gec Basarisizlik

Tuberk Toraks. 2014:62{3177-82.

The risk factors for late failure of non-invasive mechanical ventilation in acute hypercapnic
respiratory failure.

Ciledad A, Kaya A, Ercen Diken ©', Onen ZP, Sen E. Demir N,

Table 3. The comparnizon of groups regarding baseline features

Group 1 Group 2 P

n 62 25

Age 67631213 69.70+£11.8 0.082
Bronchiectasis (present/absent) 9/53 1015 0.019
Pneumonia (present/absent) 19/43 16/9 0.007
Strength of cough 495 +238 3.04=223 0.000
Compliance to NIMV 363107 284128 0.000
Comorbid diseases (present/absent) 49/13 2213 0.115
Secretion Quantity 220201 292277 0.060
Total protein {g/dL) 676 = 0.79 6.38 =093 0.210
Albumin (g/dL) 370086 3.22 £ 055 0.006
CRP (mg/dL) 586 £0.77 18.10 = 40.06 0.010
APACHE I 1735 +£3.70 2144+ 448 0.000
GCS 1465 =1.13 1312 £ 328 0.000
Body mass index 2634 =905 2629+ 7.28 0.163
Heart rate {/min) 95319 £ 1993 10140 = 19.01 0.477
Respiratory rate {/min) 2594 = 7 64 2508+8.70 0.073
pH 720 £ 0.04 727 =£0.06 0.0e0
PaCO, immHg) 6639 = 10.67 £9.39 = 15.32 0.804
FaDz.-'Fiﬂz 147.55 = 65.72 16517 = 85.83 0.330




NIMV Sonlandirilmasi?
Evde NiMV (KOAH)

*Semptomlar (Y orgunluk, dispne, sabah bas agrisi vb.) ve asagidakilerden bin

**Fizvolojik kntetler (herhangi bin)

a-PaC0O2 = 5> mmHg

b-PaCO2: 30-534 mmHg ve noktimal desattirasvon (= 2L/dk oksijen alrken 5 dakika sire ile
oksijen satiirasvonu <%o88

c-PaCO2: 30-34 mmHg ve vilda en az iki kez hiperkapnik solunum vetmezligi nedenivle

hastaneve vatis.



NIMV Sonlandirilmasi?
Evde NIMV (RAH)

1-Hastahgm tanmmlanmasi

*Altta vatan diger hastaliklarm optimal tedavisi saglanmis olmalide (6m. klinik sidphe
varligmda uvku apnenin saptanmasi amacivla uvku testi).

**En sik hastaliklar: G&giis duvart deformiteleri ve kifoskolvoz, néropatiler, mvopatiler ve
distrofiler, ALS, spinal kord hasari, Polio sekeli

2-Endikasvonlar:

*Semptomlar (Y orgunluk_dispne, sabah bas agris1 vb.) ve asagidakilerden herhangi bin
**Fizvolojik kriterler (herhangi bir)

a-PaCO2 = 45 mmHg

b-Noktiimal oksimetri ile > dakika bovunca oksijen satirasvonunun =%&8 saptanmasi
c-Progresif néromuskiiler hastalik icin maksimum inspiratuar basmcm 60cm/H20 nun veva

FVCnin %50 nin altmda olmast



NiMV-Komplikasyonlar

Maske ile ilgili
Fahatsizlik hissg
Yiiz derisinde eggtem
Klostrofobi
Burun sirtinda {ilgerasyon
Akne benzen dokiinti
Hava akimi ve basingla ilgili
Nazal konjesyon
Siniis/kulak agris:
Nazal/oral kumluk
Giz irritasyonn
Major komplikasvonlar
Hipotanziyon

Barotravma




NiMV-Basarisi

Hasta sec¢imi

*Uygun endikasyon / Solunum yetmezligi nedeni
*Kontrendikasyon yoklugu

*Bazal klinik ve laboratuvar parametreler

Erken baslanmasi

Uygun maske/ventilator/ ventilatér baglantilari/ayarlar
Uygun monitorizasyon

NiMV uygun degil/ basarisiz = Entiibasyon geciktiriimemeli



Tesekkur ederim



