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Mekanik Ventilatorden Ayirma

Mekanik ventilasyon desteginin agsamali olarak
azaltilmasi ve kesilmesi sureci

Ayirma donemi ventilatorde gecirilen toplam surenin
yaklasik % 40'in1 olusturur

AMI sonrasi MV uygulamasinda bu oran %19 iken
KOAH'da %60’a kadar c¢ikabilir

%20-30 unda ilk weaning denemesi basarisiz
Ayirmada basarisizlik oranlari:

KOAH %61

Norolojik hastalar %41

Hipoksik hastalar % 38

Chest 1995;106:1188-93
Crit Care Clin. 2007 :23(2):263-74



Mekanik Ventilatorden Ayirma

1) Treatment | | 3) Assessing | | 5) Extubation | [ 6) Re-intubation
of ARF readiness

to wean

2] Suspicion 4) 5BT

¥ ¥ ¥ Ll L ¥

Admil Discharge

Tobin M. Principles & Practice of Mechanical Ventilation



Mekanik Ventilatorden Ayirma
» |ki asamal bir surec:

— 1. Hazirlik testleri
« Hastanin MV den ayrilma olasiligini degerlendirme

— 2. Weaning

« Kademeli olarak MV destegini azaltma sureci



Hazirhk Testleri

« Uygun hastalar tespit

ederek
gec ayirmayi onlemek

Nazokomial pndmoni (2.5 kat)
Trakeal hasar
Mortalite (2 kat)

Hastane ve yogun bakimda
kalis suresi (5-7 kat)

Tibbi giderlerin artisi...

* Uygun olmayan hastalari
tespit ederek

prematur ayirmayi onlemek

e Solunum kaslarinda yorulma
« Kardiyovaskuler disfonksiyon

 Reentubasyon ve
komplikasyonlari

« Psikolojik problemler
« Mortalite (5 kat)

Am J Respir Crit Care Med 1999;159:512-8



Hazirhk Testleri

« |ki randomize kontrolli calismada;

— hazir olan hastalarin %65-85 nin ilk denemede MV
den ayrildigl bulunmus

« Baska bir vaka-kontrol calismasinda ise,

— Self ekstubasyon olan hastalarin yaklasik %50 sinde
asla reentubasyon ihtiyaci olmamis

N Engl J Med 1995;332:345
Am J Respir Crit Care Med 1994;150:896
Am J Respir Crit Care Med 2000;161:1912



Hazirhk Testleri

e |ki basamakli:

— 1. Klinik kriterler

e a. GerekKli
* b. Opsiyonel

— 2. Fizyolojik testler
 Weaning belirleyicileri olarak da isimlendirilir



Hazirhik Testleri
KLINIK KRITERLER

GEREKLI OPSIYONEL
Solunum yetmezligine yol acan  Hemoglobin seviyesi:
sebepler ortadan kalkmis ya da > 7-10 mg/dL

kalkmakta

Yeterli oksijenizasyon
— FiO2 <40 ve PEEP <5-8 cmH20 iken;
— Pa02/Fi02 >150 veya
— s02>90

Arterial pH >7.25

Hemodinamik stabilite
— Sistolik KB: >90 veya <180mmHg,
— Vazopressor yok veya minimal dozla
(dopamin<5ug/kg/dak)

lyi bir inspirasyon eforu

* Vucut 1sisi: <38

« Mental durum: Uyanik,
gozu acik veya
kolayca uyanabilen



Hazirhik Testleri
KLINIK KRITERLER

Bu kriterler mukemmel degildir

Kriterlerin hepsi gozlemsel calismalardan elde edilmistir
(klinisyenlerin deneyimi)

Randomize ¢alismalarla dogrulanmamistir

Esik degerler ampirik belirlenmistir ve minimal esik degeri belirleyen
calisma yoktur

Hastalarin %30 undan fazlasi bu kriterlerinin higbirini saglamasa
bile basarili bir sekilde MV den ayrilabilmistir

Intensive Care Med 1999:;25:581



Hazirhik Testleri
FiZYOLOJIK TESTLER
(WEANING BELIRLEYICILERI)

« indeksler
— f/VT veya rapid shallow breathing

Oksijen ve gaz degisimi
olgumleri
— Pa02/Fi02
— Pa02/PAO2
— Alveolar-arterial (A-a) oksijen
gradienti
— OIll bosluk (VD/VT)

Solunum is yuku ve inspiratuar
kas gucu olgumleri
— Negatif inspiratuar kuvvet (NIF)
veya maximal inspiratuar baarﬁ@
(MIP)
— Kompliyans (dlnam@(\atl )
— Rezistans
— Dakika velé %nu
— Vital K
— Solununt sayisi
— Tidal volum

index (RSBI)
CROP indeksi (dynamic
Compllan spiratory rate,

Oxyg , rnaximal inspiratory

Pre
9\?3 |ndekS| (Compliance,
Kygenation, Respiration, Effort)

Integratlf Weaning indeksi (IW1)
inspiratory Effort Quotient (IEQ)

« Kompleks olgumler (0zel
ekipman gerekebilir)

Havayolu tikama basinci (P0.1)
P0.1/MIP

Ozefagus basinci

Oksijen tuketimi

Pdi/Pdimax

Tension-time indeks

Gastrik intramukozal pH



FiZYOLOJIK TESTLER
(WEANING BELIRLEYICILERI)

Solunum performansi ve kas giliciinii degerlendiren parametreler

Vital kapasite (V) Vital kapasitenin 10 ml/kg Gzerinde olmasi yeterli kas
gucl oldugunu gdsterir.

Solunum sayisi > 35 sayilar hastanin hazir olmadigini gésterir.

Hizli yuzeyel solunum indeksi Spondan soluyan bir hastada oksijen ve MV destegi

(Solunum Frekansi/Tidal Volim: kesildikten 1 dakika sonra Slguldr.

fIVt) Normal araligi: 60-105

En giivenilir parametre >105 ise hasta henuiz hazir degildir.

Maksimum inspiryum basinci = 25 basarisizlik lehine

(Pimax, negatif inspiryum kuvveti) | <22 cmH,O bagari Iehine yorumlanir.

Solunumun tetiklenmesini degerlendiren parametreler

Okluzyon basinci Solunum dartisunun isaretidir.
(PO0.1)

Inspiryumun baslamasindan 0.1 saniye sonra havayolunda olusan
basingtir.

Normal arahgi: (-2) — 0 cmH,O

<(-6) cmH,0 ise hasta hentz hazir degildir.

Resp Care 2002;47:69-90



WEANING BELIRLEYICILERI
Hizhh Yuzeyel Solunum Indeksi

Rapid Shallow Breathing Index(RSBI)
Solunum hizi / TV (tidal volum) (f/TV)
Prediktif degeri en yuksek

En cok calisilan ve en yaygin kullanilan

Bir dakikalik T-tup denemesi ile <105 olmasi;
— Sensitivite %97
— Spesifite %64
— Pozitif prediktif deger %78
— Negatif prediktif deger %95
— LR+ 2.7 ve LR- 0.05
« f/IVT>105 %95 intimalle weaning basarisiz olur

» f/VT<105 %78 ihtimalle basarili

 Weaning basarisindan ziyade basarisizligin tahmininde
kullanilir

N Engl J Med. 1991;324:1445



Parametreler ne ifade eder?

« Sensitivite, Spesifite,

Likelihood ratio

PPV’ NPV (LR) A Olasilik
 Likelihood ratios LR = -2, cok kilcdlk
(I—R+, LR‘) . o . LR = 2-5, kiiguk
LR pozitif Sensitivite/(1-spesifite)
— LR+ > 1 ba§3r| LR = 5-10, orta
ihtimali artiyor LR >10 = yitksek
LR = 0.5-1, ¢ok kuguk
— LR-<1
basans 1Zhk LR negatif (1-sensitivite)/spesifite LR =0.3-0.5, kuguk

T . LR =0.1-0.3, orta
ihtimali artiyor

LR <0.1 = yuksek




WEANING BELIRLEYICILERI

Hizh Yiizeyel Solunum Indeksi

Table 5—Pooled Results for Predictors of Success in Trials of Unassisted Breathing*

Predictor

Study/Threshold

Study LR +
(95% CI)

Summary
LR +(95% CI)

Surmmary
LR —(95% CI)

Summary
Sensitivity
(95% CI)

Sunnmary
Specificity
(95% CI)

VE

Binary data
Continuous data
RR

Binary data

Continuous data

S
Binary data

Continuous data

RSBI

Binary data

Continuous data

Sassoon and
Mahutte2/12 1./
min

Chatila et al'¥%/10 L/
min

Del Rosario et al'/
12 [/min

Dojat et
al'5/30 breaths/min

Sassoon and
Mahutte2/

38 breaths/min

Del Rosario et al'?/
38 breaths/min

Jabour et
al2'/38 breaths/min

Frutos et
al'6/38 breaths/min

Saura et
al?2/38 breaths/min

Dojat et al'$/325 mL

Sassoon and
Mahutte2/325 mL

Del Rosario et al'7/
325 mL

Saura et al?2/325 mL

Dojat et
al'%/100 breaths/
min/L

Sassoon and
Mahutte2?/

100 breaths/min/L,

Chatila et
al'¥/100 breaths/
min/L

Del Rosario et al'/
100 breaths/min/L.

0.81 (0.40-1.64)

1.18 (0.91-1.52)
1.12 (0.49-2.55)
3.89 (1.85-8.05)

1.41 (0.93-2.12)

1.63 (1.01-2.62)
1.08 (0.87-1.35)
1.12 (0.90-1.40)
1.05 (0.86-1.27)

2.11 (0.91-4.92)
1.57 (0.96-2.60)

1.27 (0.85-1.89)

1.02 (0.75-1.37)

1.22 (0.93-1.61)

1.62 (0.99-2.66)

2.39 (1.63-3.52)

2.10 (1.12-3.95)

1.13 (0.55-1.43)

1.12 (0.49-2.55)

2.23 (0.83-6.03)

1.11 (0.98-1.24)

1.70 (1.10-2.61)

1.10 (0.87-1.40)

0.88 (0.45-1.61)

0.93 (0.56-1.55)

0.09 (0.02-0.40)

0.23 (0.08-0.63)

0.38 (0.11-1.34)

0.49 (0.17-1.37)

0.11 (0.03-0.37)

2.10(1.12-3.95)

0.11 (0.03-0.41)

0.60 (0.22-0.95)

0.42 (0.28-0.55)

0.97 (0.93-1.00)

0.97 (0.95-1.00)

0.74 (0.34-1.13)

0.88 (0.51-0.95)

0.97 (0.94-0.99)

0.94 (0.85-1.01)

20 calismanin sistematik derlemesi

0.41 (0.24-0.57)

0.63 (0.50-0.76)

0.53 (0.11-0.96)

0.18 (0.06-0.30)

0.58 (0.25-0.91)

0.22 (0.04-0.40)

0.42 (0.21-0.63)

0.55 (0.41-0.69)

Chest 2001; 120:400S



WEANING BELIRLEYICILERI
Hizh Yuzeyel Solunum Indeksi

 RSBI yi weaning belirleyicisi olarak kullanmanin klinik
sonuglari iyilestirmeye katkisi yoktur
— Weaning, MV ve YBU siireleri
— Re-entubasyon orani

« 36 hastanin dahil edildigi ve RSBI nin PSV, CPAP ve T-
tupte olguldugu bir calismada;
— PSV ve CPAP altinda ol¢ulen tum hastalarda <105 ve T-tupe
gore anlamli dusuk
— T-tupte olculdugunde bu hastalarin %36 sinda >105 e donuyor

« Bagka bir calisma ise basariyi tahminde kullaniimasi
onerilen degerler:
— PSV de <75

— T-tupte <100
Crit Care Med 2006:;34:2530
Intensive Care Med 2008; 34:505
Am J Med Sci 2014:;348:300



WEANING BELIRLEYICILERI
Hizh Yuzeyel Solunum Indeksi

 RSBI i etkileyen faktorler:
— ETT capl
— Bayan cinsiyet
— Sepsis, ates
— Anksiyete
— Supin pozisyon
— Aspirasyon sonrasi

— Degisik hasta gruplari; kronik restriktif akciger hastaligi, KOAH,
kardiak hastalar, beyin cerrahisi hastalari

« RSBI modifikasyonlarti:
— Tek olgum
— Seri 0lgum??
— RSBI orani: (RSBI2-RSBI1)/RSBI1x100 ??
Ann Thorac Med 2016;11:167



WEANING BELIRLEYICILERI
Kabul Edilebilir Degerler

Solunum performansi ve kas giicii Solunumun baglatiimasi
Parametre Kabul edilebilir deger Parametre Kabul edilebilir deger
Vital kapasite (V) >10 mU/kg PO.1 (Okldizyon basinci) > -6 cmH,0
Dakika ventilasyonu (V) <10-15 L/dk Solunum ig yiikiiniin 6l¢iimii
Tidal voltm (V) 4-6 mUkg Solunum i yuki (WOB) <0.8JIL
Solunum sayisi (f) <35 solunum/dk Solunum ile tiketilen O, Total tiketimin %15inden az
Hizll ylzeyel solunum indeksi (fVt) | 60 ile 105 solunum/dk arasi Dinamik komplians >25 mL/emH,0
Solunum pateri Senkron ve stabil Ol bosluk/tidal volim (Vd/Vt) <06
Maksimum inspiratuar basing (P imax) | <-20ile 30 cmH20 aras! CROP indeksi >13mL /solunum/dk
Uygun oksijenizasyon
Parametre Kabul edilebilir deger
PaO, = 60mmHg (FiO2<0.4 iken)
PEEP < 5-10 cmH,0
PaO,/FiO, PaO,/FiO, = 150-300
PaO,/PAO, >0.47
P(A-a)0, <350 mmHg (FiO,=1 iken)
% Qs/Qt < %20-30

Resp Care 2002;47:69-90




Hazirlhik Testleri - Ozetle...

« Hastalarin MV den ayrilip ayrilamayacadi her gun yeniden
degerlendirilmelidir

 Weaning hem pratik yaklasim hem de kanita dayali yaklagsim
gerektiren bir surectir

» Kilinisyenin deneyim ve tercihleri onemlidir

« Tek basina hastanin basarili bir sekilde ventilatorden ayrilacagini
goOsteren bir kriter yoktur

» Fizyolojik testlerin asil hedefi hastayi basarisizlik riskinden
korumaktir

» Fizyolojik testler icerisinde en ustun olan ve en sik kullanilan RSBI
dir



WEANING METODLARI

Spontan Solunum Denemesi (SSD)
— T-tup ile SSD

— CPAP ile SSD

— PSV (5-8 cmH20) ile SSD

— ATC ile SSD

PSV de kademeli basin¢ azaltiimasi
IMV de kademeli solunum sayisi azaltiimasi

NIMV ile weaningin hizlandirilmasi ve erken
ekstubasyon



Spontan Solunum Denemesi

The New England Journal of Medicine

EFFECT ON THE DURATION OF MECHANICAL VENTILATION OF IDENTIFYING
PATIENTS CAPABLE OF BREATHING SPONTANEOUSLY

TABLE 3. COMPLICATIONS OF RESPIRATORY FAILURE.

TABLE 2. COMPARISON OF QOUTCOMES BETWEEN

STUDY GROUPS.
INTERVENTION  CONTROL

GRrour GRrour P
COMPLICATION (N=149) (N=151) VALUE
INTERVENTION ConTROL
Group GRrouP P no. of patients (%)
EnD PoinT (N=149) (N=151) VALUE
] Any 30 (20) 62 (41) 0.001
{ﬁ?gﬁgﬂa?zieotadn?; Reintubation within 5(3) 12 (8) 0.08
48 hr
Weaning time* 1 (0-2) 3 (2-7) <0.001 Any reintubation 6(4) 15 (10) 0.04
Mechanical ventlaton 4.5 (2-9) 6 (3-11) 0.003 Self-extubation 2 (1) 5(3) 0.25
Intensive care 8 (4-18) 9 (5-16) 0.17 Tracheostomy 13 (9) 22 (15) 0.10
Hospital care 14 (9-26) 155 (6-30) 093 Mechanical ventilation for 9(6) 20 (13) 0.04
>21 days

« 300 hastada
« SSD ile Hekim kararli ayirma karsilastiriliyor

N Engl J Med 1996;335:1864



Spontan Solunum Denemesi

SSD metodlarinin (T-tuple, CPAP ile, ATC ile, PSV ile) higbiri bir
digerine ustun degildir

Hastalarin cogunda herhangi biri yeterlidir
Tercih edilen yontem; PSV ile SSD dir
Kucuk capli ETT olanlarda ATC veya PSV ile SSD secilebilir

T-tup disindakiler tercih edildiginde ventilatorun monitor sistemi ve
alarmlari kullanilabilmektedir (avantaj)

KKY ve KOAH |1 hastalarda T-tup disindakiler yanilgilara sebep
olabilir (dezavantaj)



Hangi SSD Metodu?
PS ile T-tup Karsilastiriimasi

Cochrane
Library

Cochrane Database of Systematic Reviews

Pressure support versus T-tube for weaning from mechanical ﬁ(

ventilation in adults (Review)

Comparison 1. Pressure support versus T-tube

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Weaning success 9 935 Risk Rario (M-H, Random, 95% CI) 1.07 [0.97, 1.17]
1.1 Simple weaning 3 497 Risk Ratio (M-H, Random, 95% CI) 1.05 [0.91, 1.22]
1.2 Difficult weaning 4 278 Risk Ratio (M-H, Random, 95% CI) 1.06 [0.87, 1.29]
1.3 Prolonged weaning 1 52 Risk Ratio (M-H, Random, 95% CI) 0.95 [0.69, 1.30]
1.4 Mixed 2 108 Risk Ratio (M-H, Random, 95% CI) 1.33 [1.01, 1.76]
2 1ICU 1norta]ity 5 725 Risk Ratio (M-H, Random, 95% CI) 0.81 [0.53, 1.23]
2.1 Simple weaning 1 397 Risk Ratio (M-H, Random, 95% CI) 0.66 [0.32, 1.35]
2.2 Difhicult weaning 3 210 Risk Ratio (M-H, Random, 95% CI) 0.97 [0.50, 1.87]
2.3 Pro]ongf:d Weaning 1 52 Risk Ratio (M-H, Random, 95% CI) 1.5 [0.27, 8.25]
2.4 Mixed 1 66 Risk Ratio (M-H, Random, 95% CI) 0.56 [0.19, 1.69]
3 Reintubation 7 823 Risk Ratio (M-H, Random, 95% CI) 0.92 [0.66, 1.26]
3.1 Simple weaning 2 437 Risk Ratio (M-H, Random, 95% CI) 0.53 [0.07, 3.79]
3.2 Difficult weaning 4 278 Risk Ratio (M-H, Random, 95% CI) 0.85 [0.47, 1.52]
3.3 Mixed 2 108 Risk Rario (M-H, Random, 95% CI) 0.95 [0.32, 2.806]
4 ICU or IWU length of stay 2 118 Mean Difference (IV, Random, 95% CI) -7.08 [-16.26, 2.10]
5 Pneumonia 2 118 Risk Ratio (M-H, Random, 95% CI) 0.67 [0.08, 5.85]
6 Successful spontaneous breathing 4 940 Risk Ratio (M-H, Random, 95% CI)

trial

Ladiera et al, Cochrane Database 2014 May 27;(5):CD006056.



angi SSD Metodu?

PS ile T-tup Karsilastiriimasi

9 calisma
n=1,901
p=0.96

RR 1.00
[0.89, 1.11]

Post hoc
8 calisma
n=1,381
p=0.03
RR 1.06
[1.01,1.12]

Ps T-piece Risk Ratio Risk Ratin
Study or Subgroup ~ Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI

30.1.1 PSvs T-piece
Chittawratanarat 2015 189 260 A2 260 138% 075067 084 ——
Estehan 1947 ms 139 197 M6 148% 1107102, 1.20) —
Farias 2001 B9 129 107 132 132% 1.021040,1.17) -
Haberthur 2002 0030 H# W 1% 1.041082,1.39) D
Lourenca 2013 o1 14 14 13% 1.00]088,1.14) —
Watic 2004 1720 150 80 10 128% 1.10]096, 1.26) —r
Watic 2007 ® 70 3l EE T0% 1.02]075,1.40)
Teieira 2015 24 B B 91% 0.82[072,1.17) — T
Yats 2012 70 15 W 7% g
Subtotal (95% Cl) 054 047 1000 <
Total events 704 25
Heterageneity Tau?= 002 Chi*=34.64, df= 8 (F = 0.0001) F=77%
Testfor overall effect £=0.06 (P = 0.38)
30.1.2 PS vs T-piece (excluding Chittawatanarat 2015)
Subtotal (5% Cl) £94 687 1[][].[] &
Total events A4l Al
Heterogeneity TauF=0.00; Chi#=3.72 df=7(P=081) F=0%
Testfor overall effect 2= 218 (P =0.03)

SSD Basarisi 7 0k 112 15

Favours T-piece Favours P3

Burns KE, Crit Care 2017;21(1):127



Hangi SSD Metodu?

PS ile T-tup Karsilastiriimasi

11 Calisma
n=1,904
p=0.007

RR 1.06 [1.02,
1.10]

Post hoc

10 calisma
n=1,384
p=0.03

RR 1.06 [1.01,
1.12]

Ps T-Piece Risk Ratio Risk Ratio
Studyor Subgroup ~ Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
31.1.1 PS vs T-piece L
Chittawatanarat 2015 234 60 222 280 41.5% 1.00[088,1.17
C:olombao 2007 [{E W46 9E% 112[0.88,1.24] ™
Estehan 1487 167 238 188 246 10.8% 1.1 [088, 1.26] ™
Fariag 2001 84 125 B9 137 60% 1.00[0.84,1.18 —_
Haherthur 2002 1% 30 19 30 11% 0.95[064,1.47] T
Holanda 2000 1 17 13 18 10% 0.98 [0 64, 1.49] T
Kaksal 2004 N 160 3% 1.24 088, 1.47] —
Lourenco 2013 W u 14 14 98% 1.00[0.88,1.14] -
Teixgira 2015 I 4B AR BE B2% 04708z, 1.14 Y
Yats 2011 14 10 m W 06% 401043 7 38 ]
Zhang 2008 [ o 115 10.1% 1.07[0.84,1.27 ™
Subtofal (95% CI) 037 967 100.0% 1.06 [1.02,1.10] ]
Total events 748 T
Heterogeneity, Tau®= 0.00; Chi*= 6,65, df= 10 (F=0.76); F= 0%
Testfor overall effect 7= 2.68 (F=0.007)
31.1.2 PS vs T-piece (excluding Chittawatanarat 2015)
Subtofal {95% CI) 677 707 100.0% ]
Total avents A15 A2
Heterogeneity: Tau®=0.00; Chi*= 662, of=9 (F= 0.68) F= 0%
Testfor averall effect 7= 215 (F=0.03)
Ekstubasyon Basarisi & o T iF !

Favours T-piece Favours P3

Burns KE, Crit Care 2017;21(1):127



Hangi SSD Metodu?
Sistematik Derlemelerin Karsilastiriimasi

Ladiera et al Burns et al
SSD Basarisi NA Etkisi yok
Weaning veya Etkisi yok PS ile (vs. T-tup) %6 daha
Ekstubasyon yuksek ihtimal EB si (11
Basarisi calisma)
Reentubasyon Etkisi yok Etkisi yok

Subgrup veya PS ile (vs. T-tup) %9 PS ile (vs. T-tup) %6 daha

Post hoc analiz  daha yuksek ihtimal ile  yUksek ihtimal ile SSD ni
SSD ni gecme (4 gecme (8 calisma)
calisma)



Hangi SSD Metodu?
PS ile T-tup Karsilastiriimasi

Liberation From Mechanical Ventilation in ®cIossMark

Critically Ill Adults

Executive Summary of an Official American College of Chest
Physicians/American Thoracic Society Clinical Practice Guideline

TABLE 2 | Summary of Recommendations

Strength of

Certainty of Evidence

Recommendation Recommendation (ie, Quality of Evidence)
1.|For acutely hospitalized patients ventilated more than 24 h, we suggest that the] | Conditional Moderate
initial SBT be conducted with inspiratory pressure augmentation (5-8 cm H,0) certainty in the
rather than without (T-piece or CPAP) evidence
2. For acutely hospitalized patients ventilated for more than 24 h, we suggest Conditional Low certainty in
protocols attempting to minimize sedation the evidence
3. For patients at high risk for extubation failure who have been receiving Strong Moderate
mechanical ventilation for more than 24 h and who have passed am SBT, we certainty in the
recommend extubation to preventive NIV evidence
4. For acutely hospitalized patients who have been mechanically ventilated for Conditional Low certainty in
> 24 h, we suggest protocolized rehabilitation directed toward early mobilization the evidence
5. We suggest managing acutely hospitalized patients who have been mechanically | Conditional Low certainty in
ventilated for > 24 h with a ventilator liberation protocol the evidence
6a. We suggest performing a CLT in mechanically ventilated adults who meet Conditional Very low
extubation criteria and are deemed at high risk for PES certainty in the
evidence
6b. For adults who have failed a CLT but are otherwise ready for extubation, we Conditional Moderate
suggest administering systemic steroids at least 4 h before extubation; a certainty in the
repeated CLT is not required evidence

CHEST 2017; 151(1):160-165



SSD Suresi?

« Sadece 3 RKC SSD suresini karsilastirmis
» 3 calismanin hepsi de 30/20 dk ile 120 dk karsilastirmis
« Chawla, 2001 (n=200)

« Esteban, 1999 (n=526)
* Perrin, 2002 (n=98)

Calismalar[n] RR % 95 GA P
SSD Basarisi 3 [824] 1.04 0.99-1.10 0.15
Re-entubasyon 2 [624] 1.12 0.71-1.76 0.63
Weaning 3 [824] 090 0.71-1.14 0.38

basarisizlik orani

llk SSD basarisiz olanlarda veya 10 giinden daha uzun MV de kalanlarda 2
saatin Uzerinde SSD onerilmektedir
Burns KE, Crit Care 2017;21(1):127



Weaning Protokolu Kullaniimasi?

Protocolized versus non-protocolized weaning for reducing
the duration of mechanical ventilation in critically ill adult
patients (Review)

; = r . ~ . J THE COCHRANE
Blackwood B, Alderdice F, Burns KEA, Cardwell CR, Lavery G, O'Halloran P COLLABORATION®

17 calisma (n = 2,434) MV siresinde % 26 azalma

Sistematik derleme ve [n = 14 galisma, % 95 GA (%13-%37),
p = 0.0002]

« Calismalarin gogu

(nluk bir kez * Weaning zamaninda % 70 azalma
aramayi geleneksel [n = 8 calisma, % 95 GA(%27 - %88),
ontemle p = 0.009]

arsilastirmis

. » YBU kalista % 11 I
» **Geleneksel yontem o Eaiisia o 35 azawna

SSD nin hekimin [n =9 calisma, % 95 GA (% 3 - %19),
karariyla yapildig p=0.01]
yontemdir

Blackwood B, Cochrane D, 2014; Issue 11: CD006904



Weaning Protokolu Kullaniimasi

Liberation From Mechanical Ventilation in ®cIossMark

Critically Ill Adults

Executive Summary of an Official American College of Chest
Physicians/American Thoracic Society Clinical Practice Guideline

TABLE 2 | Summary of Recommendations

Strength of

Certainty of Evidence

Recommendation Recommendation (ie, Quality of Evidence)
1. For acutely hospitalized patients ventilated more than 24 h, we suggest that the | Conditional Moderate
initial SBT be conducted with inspiratory pressure augmentation (5-8 cm H,0) certainty in the
rather than without (T-piece or CPAP) evidence
2. For acutely hospitalized patients ventilated for more than 24 h, we suggest Conditional Low certainty in
protocols attempting to minimize sedation the evidence
3. For patients at high risk for extubation failure who have been receiving Strong Moderate
mechanical ventilation for more than 24 h and who have passed am SBT, we certainty in the
recommend extubation to preventive NIV evidence
4. For acutely hospitalized patients who have been mechanically ventilated for Conditional Low certainty in
> 24 h, we suggest protocolized rehabilitation directed toward early mobilization the evidence
5.|We suggest managing acutely hospitalized patients who have been mechanically| | Conditional Low certainty in
ventilated for > 24 h with a ventilator liberation protocol the evidence
6a. We suggest performing a CLT in mechanically ventilated adults who meet Conditional Very low
extubation criteria and are deemed at high risk for PES certainty in the
evidence
6b. For adults who have failed a CLT but are otherwise ready for extubation, we Conditional Moderate
suggest administering systemic steroids at least 4 h before extubation; a certainty in the
repeated CLT is not required evidence

CHEST 2017; 151(1):160-165



SSD Basarisizlik Kriterleri

Takipne (>35/dakika; bes dakikadan uzun sure ile)
Hipoksemi (Sa02<%90)

Tasikardi (>140/dakika veya %20 artis)

Bradikardi (%20 azalma)

Hipertansiyon (sistolik kan basinci > 180 mmHg)
Hipotansiyon (sistolik kan basinci <90 mmHgQ)
Asidoz (pH <7.32)

PaCO2'de >10 mmHg artis

Bilin¢ degisiklikleri

Ajitasyon, terleme veya anksiyete

N Engl J Med 1995;332:345
Am J Respir Crit Care Med 1994;150:896



SSD Basarisiz Hastada Yaklasim

SSD basarisizliginin sebebi arastirilir.

Duzeltilebilecek bozukluklar duzeltilir.

Tekrar bir SSD plani yapiulr.

Weaning icin kullanilacak metod tekrar gozden gegirilir.

24 saat dinlendirilmeli sonra tekrar denenmeli
Gunde bir SSD yeterli

— Gunde birden fazla sayida yapilan T parca denemelerinin bir
defa yapilan denemelere ek bir avantaji yoktur.

— Hastaya yeteri kadar dinlenme ve iyilesme imkani verdigi i¢in bir
kez deneme oOnerilir.



SSD Basarisizlik Sebepleri

AKCIGERLER | Rezistans artmasi Alt solunum yolu inf.. Tedavisi
Sekresyonlarin kontrol
Bronkodilatér tedavi
Kortikosteroid tedavisi

Akciger kompliansinda Pnémoni veya pulmoner 6demin tedavisi
azalma Oto-PEEP’in &nlenmesi

Blyuk plevral efGzyonlarin bogaltiimasi
Abdominal distansiyonun tedavisi

Solunum iginin artmasi Sepsis, sok ve atesin tedavisi

Metabolik asidozun tedavisi

Pulmoner tromboembolinin tedavisi

Fazla beslenmeden kaginiimasi

Komplians azalmasi ve rezistans artiginin tedavisi
Minimum PEEP uygulanmasi




SSD Basarisizlik Sebepleri

NEDENLER TEDAVI
SOLUNUM POMPASI Santral Norolojik hastaliklarin dasdndlmesi
sinir Konvilsiyonlarin tani ve tedavisi
sistemi Fazla sedasyondan kaciniimasi
Hipotroidizmin tani ve tedavisi
Kas-sinir | Sepsisin tedavisi
sistemi

Uygun beslenme destegi

Elektrolit ve asit baz destedinin saglanmasi
Paralitik ajan kullanimindan kacginilmasi
Dikkatli aminoglikozit ve steroid kullanimi
Kritik hastalik miyo/néropatisinin disintlmesi
Rehabilitasyon

KARDIYOVASKULER SISTEM

Hipervoleminin dnlenmesi
Kardiyak “output’un optimizasyonu

PSIKOLOJIK

Uyku dizeninin korunmasi

Depresyon ve deliryumun tani ve tedavisi
Hastanin motivasyonu

Minimal sedasyonun uygulanmasi




NIMV ile Weaningin Hizlandiriimasi

Hazirlik lestleri

\/
Spontan
Solunum
Denemesi
.
SSD Basarili

4

Basarili AkUt Soelunum YetmezIigi



NIMV ile Weaningin Hizlandiriimasi

I a8l
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n
entubasyon

Invaziv ventilasyon
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entubasyon



NIMV ile Weaningin Hizlandiriimasi

3 merkez — 50 KOAH hastasi— 1 SSD basarisizliqi

60. Gunde basarili MV den
ayriima; 10,
— NIV uygulanan 22/25 hasta,
— IMV uygulanan 17/25 hasta

MV suiresi (p= 0.021);
— NIMV 10.2 gun
— IMV 16.6 gun ve
YBU de kalis stresi (p=0.005);
— NIMV 15.1 gun
— IMV 24.0 gun
Hastane kokenli pnéomoni;
—  NIMV %0
— IMV %28
60 gunluk mortalite orani (p=
0.002);
— NIMV %8
—  IMV%?28

L= =
-~ -

L=
=

L=
E Y

[=]
i

Mechanical Ventilation, %
=
o

=
-

L=
~e
—

Fatients Who Could Not Be Weaned from

=2
(=
o

10 ) X 40 LY &

Nava et al. Ann Intern Med 1998



NIMV ile Weaningin Hizlandirilmasi

Mortalite

Noninvasive Invasive .
Subgroup No.of No.of No.of No.of nom.i a:;ﬁ rﬁ:::vr:
and study events patients events patients pR (95% Cl) <« —>
COPD '
Chen et al. 2001’ 0 12 3 12 0.14(0.01 to 2.50) -
Nava et al. 19983% 2 25 i 25 0.29 (0.07 to 1.24) T
Prasad et al. 2009% 5 15 9 15 0.56 (0.24 t0 1.27) -
Rabie Agmy et al. 2004 1 19 2 18 0.47 (0.05 to 4.78) T
Rabie Agmy et al. 2012% 7 134 26 130 0.26 (0.12 to 0.58) B
Wang et al. 20042 1 14 2 14 0.50 (0.05 to 4.90) _"!_
CRGNMV 200577 1 47 7 13 0.13(0.02 to 1.02) ——
Zheng et al. 2005% 3 17 3 16 0.94 (0.22 to 4.00) -
Zou et al. 20063 3 38 11 38 0.27 (0.08 to 0.90) 7N
Subtotal 01 311 036(024t0056) £16:\
Total events 3 70 '\ 'I
P =0% Se?
Mixed |
Ferrer et al. 20033 6 21 13 22 0.48 (0.23 10 1.03) -
Girault et al. 19993 0 17 2 16 0.19 (0.01 to 3.66) _'_'_
Girault et al. 201125 16 69 9 69 1.78 (0.84 t0 3.75) .
Hill et al. 20002 1 12 1 9 0.75 (0.05 to 10.44) ;
Tawfeek et al. 20127 2 21 6 21 0.33 (0.08 to 1.47) T
Trevisan et al. 20084 9 28 10 37 1.19 (0.56 to 2.53) -
Vaschetto et al. 20122 2 10 3 10 0.67 (0.14 10 3.17) _"i_
Subtotal 178 184 0.81(0.47 to 1.40) ‘
Total events 36 4
P =35% 5
Total 199 195 0.53(036to 0.80) ¢
Total events 59 114
P =37% |'

Test for subgroup differences p =0.02, F=80.5%

1
0000 01 1 10 1000

RR (95% Cl)

Burns et al. CMAJ 2014



NIMV ile Weaningin Hizlandirilmasi

Weaning basarisizligi

Treatment Control .
Subgroup No.of No.of No.of No.of Favours | Favours
and study events patients events patients RR (95% ClI) nnmw :T;.E
COPD
Nava et al. 1998% 3 25 ] 25  038(0.11101.25) —'—E'
Rabie Agmy et al. 200430 4 19 6 18 063(0.21101.88) —l':—
Rabie Agmyetal. 2012% 28 134 %2 130 052(035t00.77) P 41N
Subtotal 178 173 052(036t00.74) ( ¢\
Total events 35 66 \%~ —i/’
P=0%
Mixed i
Girault et al. 19993 4 17 4 16 094(0.28t03.14) —'I—
Girault et al. 20112 23 69 22 69  1.05(0.65 to 1.69) |
Hill et al. 20002 4 12 1 9 3.00(0.401t022.47) +—
Tawfeek et al. 201277 3 21 10 21 030(0.10 to 0.94) —'—|
Vaschetto et al. 20122 1 10 5 10 0.20(0.03 to 1.42) —l—!-
Subtotal 129 124 0.73(0.35 to 1.50) ‘
Total events 35 42
P = 47%
Total 307 298 0.63(0.42 to 0.96) fl
Total events 70 108
P =39%
Test for subgroup differences p = 0.40, = 0% 0.001 ﬂl.l % 1|{] 1000

RR (95% €I

Burns et al. CMAJ 2014



NIMV ile Weaningin Hizlandirilmasi
ViP

Noninvasive Invasive

Favours | Favours

Subgroup No.of No.of No.of No.of noninvasive |invasive
and study events patients events patients RR (95% Cl) PR
COPD
Chen et al. 20013 0 12 1 12 0.07 (0.00 to 1.05) _'_I“
Nava et al. 1998% 0 25 1 25 0.07 (0.00 to 1.11) —
Prasad et al. 2009% 1 15 5 15 0.20 (0.03 to 1.51) _'_!'
Rabie Agmy et al. 2004 0 19 4 18 0.11(0.01 0 1.83) _'_:_
Rabie Agmy et al. 2012% 3 134 30 130 0.10 (0.03 t0 0.31) —_
Wang et al. 20043 1 14 8 14 0.13 (0.02 to 0.87) _'_i
CRGNMV 200577 3 47 12 43 0.23 (0.07 to 0.76) L
Zheng et al. 2005% 1 17 4 16 0.24(0.03 to 1.89) 7’?\
Zou et al. 2006% 7 38 15 38 0.47 (0.21 t0 1.01) ¢ _H“
Subtotal 1 M on0nwe) | | 4 i
Total events 16 92 o _4’
F=3%
Mixed
Ferrer et al. 2003% 5 21 13 22 0.40 (0.17 t0 0.93) -
Girault et al. 19993 1 17 1 16 0.94 (0.06 to 13.82) T 1T |
Girault et al. 20115 9 69 10 69 0.90 (0.39 to 2.08) -
Tawfeek et al. 201277 1 21 8 21 0.13 (0.02 to 0.91) _,',_.:\
Trevisan et al. 20084 1 28 17 37 0.08 (0.01 to 0.55) T \‘
Subtotal 156 165  038(0.15t0093) | &
Total events 17 9 \\~ _ ./'
F=52%
Total 477 476 0.25 (0.15 t0 0.43) ‘
Total events 3 14
*=38%

I I I 1

Test for subgroup differences p =0.31, £=1.2%

0001 01 1 10
RR (95% Cl)

10(

Burns et al. CMAJ 2014



NIMV ile Weaningin Hizlandiriilmasi

@ Official ERS/ATS clinical practice
guidelines: noninvasive ventilation for

CrossMark _ :
acute respiratory failure

Recommendations
We suggest NIV be used to facilitate weaning from mechanical ventilation in patients with hypercapnic

respiratory failure. (Conditional recommendation, moderate certainty of evidence.)

We do not make any recommendation for hypoxaemic patients.

Rochwerg et al. Eur Resp J 2017



EKSTUBASYON

« Havayolunu koruyabilme
— Mental durum
— Oksiirik guci
— Sekresyon miktari

» Yetersiz biling durumu, yetersiz dksuruk zirve akim hizi (S60L/dk), artmis
sekresyon miktari (>2.5mL/saat veya 2-3 saatten daha sik aspirasyon ihtiyaci);
— VAR - Ekstiibasyon basarisizhg: %100
- YOK = %3

« Havayolu acikhgi

— Postekstubasyon larengeal odem veya stridor (PES)
* %10 dan daha az
« Reentlibasyon orani, MV siiresi ve YBU kalis suiresini arttirir

— Kaf kacagi testi



EKSTUBASYON
Havayolunu Koruyabilme

* Mental Durum
— Sedasyon yok veya
— Sedasyon ile yeterli mental durum veya
— Stabil durumda noroloji hastasi

* Yeterli oksuruk gucu

— Beyaz kart testi: ETT'den 1-2 cm uzaga beyaz bir kart
yerlestirilip, hastanin 2-3 kez oksurmesi istenir; kart uzerinde bir
Islaklik olusmasi halinde test pozitif

— Oksiirik zirve akimi: ETT ucuna bir peak flowmetre adapte
edilerek hasta oksurtulur. 3 kez tekrarlanir. En iyi deger <
60L/dak ise ekstubasyon basarisizligi riski 4 kat fazladir

Chest 2001;120:1262
Chest 2003;124:262



EKSTUBASYON

Havayolunu Koruyabilme

Mental durum —Minimal sedasyon

Liberation From Mechanical Ventilation in ®cIossMark

Critically Ill Adults

Executive Summary of an Official American College of Chest
Physicians/American Thoracic Society Clinical Practice Guideline

TABLE 2 | Summary of Recommendations

Strength of Certainty of Evidence
Recommendation Recommendation (ie, Quality of Evidence)
1. For acutely hospitalized patients ventilated more than 24 h, we suggest that the | Conditional Moderate
initial SBT be conducted with inspiratory pressure augmentation (5-8 cm H,0) certainty in the
rather than without (T-piece or CPAP) evidence
2.|For acutely hospitalized patients ventilated for more than 24 h, we suggest Conditional Low certainty in
protocols attempting to minimize sedation the evidence
3. For patients at high risk for extubation failure who have been receiving Strong Moderate
mechanical ventilation for more than 24 h and who have passed am SBT, we certainty in the
recommend extubation to preventive NIV evidence
4. For acutely hospitalized patients who have been mechanically ventilated for Conditional Low certainty in
> 24 h, we suggest protocolized rehabilitation directed toward early mobilization the evidence
5. We suggest managing acutely hospitalized patients who have been mechanically | Conditional Low certainty in
ventilated for > 24 h with a ventilator liberation protocol the evidence
6a. We suggest performing a CLT in mechanically ventilated adults who meet Conditional Very low
extubation criteria and are deemed at high risk for PES certainty in the
evidence
6b. For adults who have failed a CLT but are otherwise ready for extubation, we Conditional Moderate
suggest administering systemic steroids at least 4 h before extubation; a certainty in the
repeated CLT is not required evidence

CHEST 2017; 151(1):160-165



EKSTUBASYON-Ha\{Jaonu Acikhg
KAF KACAGI TESTI

Kaf kacagi nasil olgulur?

- Inspiratuar ve ekspiratar volimler arasindaki farkin < 20ml
oldugu teyit edilir

« Kaf indirilir

 Takip eden 6 ekspiratuar volum kayit edilir

» En dusuk 3 volumun ortalamasi alinir

Chest 1996:110:1035

« Kaf kacagl > 110 ml olmali

Her hastada rutin olgulmesi tavsiye edilmiyor
PES icin yuksek riskli hastalarda olgulmel
Azalmis kaf kacaginda sistemik steroid tedavi




EKSTUBASYON-Ha\{Jaonu Acikhg
KAF KACAGI TESTI

« Larengeal odem — PES Risk Faktorleri
— Uzamis entubasyon (degisik tanimlamalar - = 36saat - = 6 gun)
— 80 yas ustu
— Genig ETT (erkeklerde > 8mm, kadinlarda > 7mm)
— Yuksek APACHE Il skoru
— GCS skoru <8, travmatik entubasyon
— Bayan cinsiyet
— Astim
— ETT Un kotu fiksasyonu, asirt hareketli ETT
— Yetersiz sedasyon
— Aspirasyon
— QOrogastrik veya nazogastrik tup



Liberation From Mechanical Ventilation in

Cr

EKSTUBASYON-Ha\(Jaonu Acikhg
KAF KACAGI TESTI

itically Ill Adults

@ CrossMark

Executive Summary of an Official American College of Chest

Physicians/American Thoracic Society Clinical Practice Guideline
TABLE 2 | Summary of Recommendations

Strength of

Certainty of Evidence

Recommendation Recommendation (ie, Quality of Evidence)
1. For acutely hospitalized patients ventilated more than 24 h, we suggest that the | Conditional Moderate
initial SBT be conducted with inspiratory pressure augmentation (5-8 cm H,0) certainty in the
rather than without (T-piece or CPAP) evidence
2. For acutely hospitalized patients ventilated for more than 24 h, we suggest Conditional Low certainty in
protocols attempting to minimize sedation the evidence
3. For patients at high risk for extubation failure who have been receiving Strong Moderate
mechanical ventilation for more than 24 h and who have passed am SBT, we certainty in the
recommend extubation to preventive NIV evidence
4. For acutely hospitalized patients who have been mechanically ventilated for Conditional Low certainty in
> 24 h, we suggest protocolized rehabilitation directed toward early mobilization the evidence
5. We suggest managing acutely hospitalized patients who have been mechanically | Conditional Low certainty in
ventilated for > 24 h with a ventilator liberation protocol the evidence
6a.|We suggest performing a CLT in mechanically ventilated adults who meet Conditional Very low
extubation criteria and are deemed at high risk for PES certainty in the
evidence
6b.|For adults who have failed a CLT but are otherwise ready for extubation, we Conditional Moderate
suggest administering systemic steroids at least 4 h before extubation; a certainty in the
regeated CLT is not rguired evidence

CHEST 2017; 151(1):160-165



EKSTUBASYON ISLEMI

Personel sayisinin yeterli oldugu gun igcinde yap
Dik pozisyonda

ETT icini ve agiz i¢ini aspire et

Hastaya derin soluk alip vermesini soyle

Kafi indir

ETT u tek hamlede yavas bir sekilde ¢ikar

Agiz icini tekrar aspire et

Yuz maskesi ile oksijen ver



Ekstubasyon Basarisizligi

Planh ekstubasyonda

[ ] Reintubation rate

Rate in %

@ B In-ICU mortality rate of reintubated patients
50
5[] 4
4
40 | . 15
30 | 2 % 2
14

04 15 i " 5 16
0 10
u ] ] ] ] ] ]

Thille Esteban Esteban
211 [2] 1007 [3] 1009 [4]
N =168 N =301 N=453

Epstein Vallverdi  Peduelas Frutos-Vivar
197 [5] 1002 [6] k] 2011 [8]
N=21 N=14 N=2T4 N=1i&2

Thille et al. Curr Op Crit Care 2013



Ekstubasyon Sonrasi NIMV

Hazirlik lestleri
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Ekstubasyon Sonrasi Proflaktik NIMV

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

CrossMark

Mortality
NIV Control Risk Ratlo Risk Ratlo
Study or Subgroup  Events Total Events Total Weight IV, Fived, 95% Ci IW, Fixed, 95% Cl
1.2.1 Unselected Patignts
Su 2002 i) d Md 147 LA1[0.26, 847 — T
Subtotal (95% CI) 202 204 14.7% 151[0.26, 897 -
Total events 3 :

Heterageneity: Mot applicable
Test far overall effect: 2 = 0,46 (P = 0.65)

| 1.2.2 At Risk Patients |

Ferrer 2006 oo 12 @3 216K DIB[D04, 07  —e—
Ferrer 2000 I 4 52 2218 072(017,3.07) —a—
Nava 2005 P48 9 49 299 0.34(0.10,1.14] — &
Ornico 2013 120 7 18 1LE¥ 013[002,095] —+
Subtotal (95% CIj 201 202 35.3 s 4
Total events g i

Heterogeneity: Chi* = 2,66, df = 3 (F = 0.45); ¥ = 0%
Test for nverall effect: 2 = 3,15 (P = 0,002

Total (95% €I 403 406 100.0% 039 [0.20,0.76] i
Total events ¥ 34

Heteragenaity; Chi® = 531, dF = 4 (F = 0,26); I° = 25K
Test for overall effect: 2 = 2.73 [P = 0.00&)
Test for subgroup differences: Chi' = 2.65, &l = 1(F = 0,100, I' = 62.3%

gol a1 1 10 100
Favours [NIV] Favaurs [contral)

Rochwerg et al. Eur Resp J 2017



Ekstubasyon Sonrasi Proflaktik NIMV

@ Official ERS/ATS clinical practice
guidelines: noninvasive ventilation for
CrossMark | "
acute respiratory failure
Re-Intubation
NIV Control Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 35% CI M~=H, Fixed, 95% Cl
111 Unselected Patlents
liang 1599 13 47 746 94%  LB2[0.0, 4.14] T
Su 2012 2200 16 204 LA 133[0.71,2.47] L
Subtotal (95% CI) 249 250 30.7%  14810.90,242] .
Total events 34 23

Heterpgeneity; Chi* = 0,36, df = 1(F=10.55); " = 0%
Test for overal| effect: 7 = 1.54 (P = 0.12)

1.1.2 At Risk Patients

Forrer 2008 3 79 18 83 234%  0.53[0.25 L10] i
Ferrer 2009 b 54 1 52 136%  058[0.23, 144 -
Kihinani 2011 i 5 20 67% 060017, 218 —
Mava 2005 4 48 12 4% 158%  0.3400.12, 0,98 —
Ornico 2013 1 20 718 0R% DA AR

Subtotal (95% C1) 21 M 693% *
Total syents PE] 52

Heterogeneity: Chi' = 2.43, df = & (P = 0.86); " = 0%
Test for overall effect: = 3.50 (P = 0.0005)

Total (95% CI) 470 472 100.0% 076 [0.55, L05] ﬂ
Total events 57 75

Heterogeneity: Chi‘ = 14.06, df = 6 (F = 0.03); I' = 57%

Tust for overall effect. 2 = 167 (P = 0.03)

Test for subgroup differences; Chi* = 12,29, df = 1 (F = 0,0005), I = 91.%%

0oL 01l 10 100
Favours [NIV] Favours [control]

Rochwerg et al. Eur Resp J 2017



@ Official ERS/ATS clinical practice
guidelines: noninvasive ventilation for

CrossMark _ :
acute respiratory failure

Recommendations
We suggest that NIV be used to prevent post-extubation respiratory failure in high-risk patients

post-extubation. (Conditional recommendation, Tow certainty of evidence.

patients. (Conditional recommendation, very low certainty of evidence.)

Rochwerg et al. Eur Resp J 2017



Ekstubasyon Sonrasi Proflaktik NIMV

Liberation From Mechanical Ventilation in ®cIossMark

Critically Ill Adults

Executive Summary of an Official American College of Chest
Physicians/American Thoracic Society Clinical Practice Guideline

TABLE 2 | Summary of Recommendations

Strength of

Certainty of Evidence

Recommendation Recommendation (ie, Quality of Evidence)
1. For acutely hospitalized patients ventilated more than 24 h, we suggest that the | Conditional Moderate
initial SBT be conducted with inspiratory pressure augmentation (5-8 cm H,0) certainty in the
rather than without (T-piece or CPAP) evidence
2. For acutely hospitalized patients ventilated for more than 24 h, we suggest Conditional Low certainty in
protocols attempting to minimize sedation the evidence
3.|For patients at high risk for extubation failure who have been receiving Strong Moderate
mechanical ventilation for more than 24 h and who have passed am SBT, we certainty in the
recommend extubation to preventive NIV evidence
4. For acutely hospitalized patients who have been mechanically ventilated for Conditional Low certainty in
> 24 h, we suggest protocolized rehabilitation directed toward early mobilization the evidence
5. We suggest managing acutely hospitalized patients who have been mechanically | Conditional Low certainty in
ventilated for > 24 h with a ventilator liberation protocol the evidence
6a. We suggest performing a CLT in mechanically ventilated adults who meet Conditional Very low
extubation criteria and are deemed at high risk for PES certainty in the
evidence
6b. For adults who have failed a CLT but are otherwise ready for extubation, we Conditional Moderate
suggest administering systemic steroids at least 4 h before extubation; a certainty in the
repeated CLT is not required evidence

CHEST 2017; 151(1):160-165



JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Effect of Postextubation High-Flow Nasal Cannula

vs Noninvasive Ventilation on Reintubation

and Postextubation Respiratory Failure in High-Risk Patients
A Randomized Clinical Trial

Gonzalo Hernandez, MD, PhD; Concepcion Vaquero, MD; Laura Colinas, MD; Rafael Cuena, MD; Paloma Gonzalez, MD;
Alfonso Canabal, MD, PhD; Susana Sanchez, MD; Maria Luisa Rodriguez, MD; Ana Villasclaras, MD; Rafael Fernandez, MD, PhD

VS.

JAMA 2016; 316:1565



Ekstubasyon Sonrasi Proflaktik
NIMV vs HFNC

Yiiksek riskli hastalar — 3 merkez

« Post ekstubasyon SY i¢in en az bir tane yuksek-risk
faktoru
— >065vyas
— KKY, KOAH (orta-siddetli), BMI > 30
— 2 veya daha fazla komorbidite
— Ekstubasyonda APACHE Il > 12
— Yetersiz sekresyon kontrolu
— En az bir tane basarisiz SSD
— MV >7gun

JAMA 2016; 316:1565



Reintubation, %

251

20+

15+

10+

Ekstubasyon Sonrasi Proflaktik
NIMV vs HFNC

Reentubasyon
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Effect of Postextubation High-Flow Nasal Cannula vs Noninvasive Ventilation on Reintubation
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Abstract

IMPORTANCE: High-flow conditioned oxygen therapy delivered through nasal cannulae and noninvasive mechanical ventilation (NIV) may
reduce the need for reintubation. Among the advantages of high-flow oxygen therapy are comfort, availability, lower costs, and additional
physiopathological mechanisms.

OBJECTIVE: To test if high-flow conditioned oxygen therapy is noninferior to NIV for preventing postextubation respiratory failure and
reintubation in patients at high risk of reintubation.

DESIGN, SETTING, AND PARTICIPANTS: Multicenter randomized clinical trial in 3 intensive care units in Spain (September 2012-October
2014) including critically ill patients ready for planned extubation with at least 1 of the following high-risk factors for reintubation: older than 65
years; Acute Physiology and Chronic Health Evaluation |l score higher than 12 points on extubation day: body mass index higher than 30;
inadequate secretions management; difficult or prolonged weaning; more than 1 comorbidity; heart failure as primary indication for mechanical
ventilation; moderate to severe chronic obstructive pulmonary disease; airway patency problems; or prolonged mechanical ventilation.

INTERVENTIONS: Patients were randomized to undergo either high-flow conditioned oxygen therapy or NIV for 24 hours after extubation.

MAIN OUTCOMES AND MEASURES: Primary outcomes were reintubation and postextubation respiratory failure within 72 hours.
Moninferiority margin was 10 percentage points. Secondary outcomes included respiratory infection, sepsis, and multiple organ failure, length
of stay and mortality; adverse events; and time to reintubation.

RESULTS: Of 604 patients {mean age, 65 [SD, 16] years: 388 [64%] men), 314 received NIV and 290 high-flow oxygen. Sixty-six patients
(22, 3%3 in the hlqh “flow group vs 60 {19.1%) in the NIV group were reintubation rahsulute difference, -3.7%; 95% CI, -9.1% to =); 73 patients
1l (risk difference, 12.9%; 95% CI,
5.6% to W:I [corrected]. Median time to reintubation did not significantly differ: 26.5 huurs {IDR 14-39 hours) in the high-flow group vs 21.5
hours (IQR, 10-47 hours) in the NIV group (absolute difference, -5 hours; 95% CI, -34 to 24 hours). Median postrandomization ICU length of
stay was lower in the high-flow group, 3 days {IQR, 2-7) vs 4 days (IQR, 2-9; P=.0438). Other secondary outcomes were similar in the 2

groups. Adverse effects requiring withdrawal of the therapy were cbserved in none of patients in the high-flow group vs 42.9% patients in the
NIV group (P < .001).

CONCLUSIONS AND RELEVAMNCE: Among high-risk adults who have undergone extubation, high-flow conditioned oxygen therapy was not
inferior to NIV for preventing reintubation and postextubation respiratory failure. High-flow conditioned oxygen therapy may offer advantages
for these patients.

TRIAL REGISTRATION: clinicaltrials.gov Identifier: NCT01191489.
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Weaning from assisted ventilation: art or science?

Sunil K Sinha, Steven M Donn

Conclusions

Weaning infants from mechanical ventilation
mnvolves ‘as much “art” as “science”, and
should be planned according to clearly defined
clinical and physiological goals. A method that

In this respect, any attempt to identify objective
measures that could predict successful extuba-
tion, especially in preterm infants, deserves
applause but so far no single parameter can
discriminate between a high and a low risk of
failure. Additional clinical investigations in this
area are very much needed. Until then,
predicting which infant will successfully toler-
ate extubation depends on physical diagnostic
skills and experience. Given the availability of a
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