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kiw Sunum plani

= NIV'nin tanimi
= Neden NIV?

* NIV'nin akut solunum yetmezliginde
kullaniminin fizyolojik gerekgeleri

= NIV uygulamasi

= Acil serviste NIV uygulamasiyla ilgili
calismalar
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SY'de NIV endikasyonlari - terapotik hedefler

asudoz |
= Kalp hizini azal’r :

= YBU'de kalis siiresini kisa

gibi komplikasy 5\\
= Hastanede yatis siresini
= Mortaliteyi azaltma

ATS. Am J Respir Crit Care Med 2001; 163:283-91.
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REVIEW

Noninvasive positive pressure ventilation in
the acute care setting: where are we”?

N. Ambrosino*™ and G. Uagheggini#

KOAH alevlenmesi olan hastalarda endotrakeal
entiibasyonun onlenmesi ve ekstiibasyonun kolaylastiriimasi

Akut KPO ve immiin yetmezlikli hastalarda endotrakeal
entiibasyonun onlenmesi
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" Astim krizine bagh ASY
Operasyon veya ekstiibasyon sonrasi ASY
DAHA ZAYIF N
KANIT < Akut akciger hasari

ARDS

\_ Bronkoskopi sirasinda




NIV'nin akut solunum yetmezliginde

.gﬂ kullaniminin fizyolojik gerekgeleri



kim NIV'de kullanilan ventilasyon modlar

= CPAP/PEEP
= BiPAP
= Yardimli volim kontroli
(Assist Volume Control=AVC)

= Basing destekli ventilasyon
(Pressure Support Ventilation=PSV)

" Orantili yardimli ventilasyon
(Proportional Assist Ventilation=PAV)






‘ﬁ CPAP/PEEP'in etkisi
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FICURE 1. Schematic diagram showing normal hemithorax on
left, compared with effects of hyperinflation on ventilatory
mechanics in a patient with COPD. See text for details.

The initial interest in using intermittent noninva-
sive ventilation for patients with severe COPD arose
from physiologic studies on respiratory muscle func-
tion.22 Hyperinflation in patients with emphysema
was found to place the respiratory muscles at a
mechanical disadvantage, The Hattened diaphragms
had shortened sarcomere lengths and diminished
maximal force. Furthermore, according to the law of
LaPlace, the greater radius of curvature increased

muscle tension and compromised blood supply. The

Zzone of ﬂleDSlhD]’l between the dmpllrﬂgm and chest

wall was tound to be reduced, shortening the bucket-
handle action of the diaphragm on the ribs that
angments chest wall expansion during inspiration.
Recruitment of additional inspiratory muscles, in-
cluding parasternal and accessory muscles, greatly
increased the oxveen cost of breathing, which, in

combination with the compromised blood supply to
the diaphragm, was thought to create an energy
supply/demand imbalance, predisposing to chronic

respiratory muscle fatigne. These {'Dntributing fac-

tors to 1'espiratory muscle d}"sfum:'ticrn in severe
COPD are depicted in Figure 1.




Intrinsik PEEP (auto-PEEP)
(Pozitif ekspirasyon sonu basinect)
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‘ CPAP/PEEP'in olumlu etkisi
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‘*ﬂ CPAP/PEEP'in olumsuz etkisi
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&“ Pozitif inspiratuvar basincin etkisi

SABIT BA '



Yardiml voliim kontroli
&“ (Asist Volume Control)




Basing Destekli Ventilasyon
(Pressure Support Ventilation)




Pressurization

airway ¢ / Cycling

‘ pressure

)
N Time
‘H““Trigg:r

Schematic tracing of a pressure support (PS) cycle, highlighting its
four key phases.



Masmg Destekli Ventilasyon (PSV)

= Hastanin venti \\‘
gostermez



Respiratory
muscle
workload

* Yachypnea
+ discomfort

* hypercapnia

Insufficrent

assistance

+ increased hyperinflation
 delayed cyveling

- A PEEP

» Aineffective breaths

« discomfort

Excessive
assistance

Level of pressure support

Conceptual diagram illustrating the adverse eftects of both insufficient
and excessive levels of pressure support (PS) on the respiratory
muscle workload. PEEP), intrinsic positive end-expiratory pressure.




Orantili Yardimh Ventilasyon
(Proportional Asist Ventilation)

= Ayarlanan yalni \\\ \
cabasi ile ventilator:

orantililiktir,




‘ﬁ NIV'nin kardiyovaskiiler etkileri




L&w Azalmis venoz donus
NIV'ye bagl plevral basing artisi
C Sag atriyal basingta 1
Sistemik venoz dénis icin D

gereken basing gradiyentinde |

Sag ve sol ventrikil onylkinde |



" | Azalrmug sol ventrikil artyiiki

Sol ventrikil artyikinde 1

Sol ventrikil artyikinde !



ve solunum iginde azalma

| Solunum kaslarinin oksijen tiiketimi

Akciger hastaliklarinda, solunum isi ve
solunum kaslarinin oksijen tiketimi artar

Kan akiminin solunum kaslarina yonelmesi

Perifer dokularda hipoperfizyon,
laktik asidoz ve miks vendoz kan oksijen
satirasyonunda azalma

S5a0,'de azalma



(Sag ventrikiil artyliki)

= Alveoler septalar arasinda bulunan pulmoner kapillerler
hem komsu alveolerin basincina maruz kalir,
hem de alveol i¢i PAO, < 60 mmHg oldugunda

hipoksik pulmoner vazokonstriksiyona ugrar.

‘H Pulmoner vaskiiler diren¢ lizerine etkisi
N

= NIMV (6zellikle CPAP/PEEP ugulamasu) atelektatik
bélgelerin agilmasi sonucunda HPV'yi ortadan kaldirarak
pulmoner vaskiler direnci disdrdr.

= Ancak, NIMV hiperinflasyona yol agarsa (asiri PEEP
sonucu) pulmoner kapillerler baski altinda kalacagindan
Bulmoner vaskiiler direng artar. Saqg vetrikil artyikindeki
u artig, akut sag vetrikul yetmezligine dahi yol agabilir.
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.LQ'_ M NIV uygulamasi



l«&% NIV i¢in uygun hasta;

= Havayollarini koruyabilen,
= Klinik tablosu stabil olan,
" Maskenin uygulanabilecegi hastalardir.



A im NIV'nin kontrendikasyonlari

= Kalp ve/veya solunum durmasi

= Solunum disi organ yetersizligi (ciddi ensefalopati,
sok, stabil olmayan hemodinamiye yol agan kalp
patolojisi, ciddi Uist GIS kanamast)

" Havayollarinin korunamamasi

= Sekresyonlarin atilamamasi

= Aspirasyon riski

= Ust havayolu obstriiksiyonu

= Yiz cerrahisi, tTravmasi, deformitesi ya da yanigi



| I Ventilator segimi

» Taniya
* Alttaki patofizyolojiye
» Glivenlik ihtiyaglar
(alarm, monitorizasyon)
» Lokal tecribeler
- Servis ve sarf malzeme destegi




.~ Ventilator ayarlar:

" Baslangi¢ ayarlar

= EPAP: 4-5 cmH. 0

= TPAP: 8-12 cmH, 0O

= Aradaki fark PS: 7-16 cmH,0
" Ayar degisikligi

= EPAP birer birer (Sa0,'ye gore)

= TPAP ikiser ikiser (TV ve PaCO,'ye gore)
= Konfor igin:

" Rise time: 0.1 sn

= Tnspiryum zamani: <1.0 sn.
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Masal pilkows

Naeal mask

Mcuthpizee

Helmat

Yeme, icme, k
izin veriyor



| Nasil baslamali?

= Hasta 45° oturur pozisyonda,
" Maske yavasca ylize oturtulur.

" Kafa bantlari sabitlenir.

= Alarmlar kapatilir.

= Diistik basin¢la baslanir,

" Ayarlar yapilir (EPAP, IPAP, tetiklemeler, mod,
FiO,, rise time, Ti).

= Kagak kontrol edilir,

" Hasta - ventilator uyumuna bakilir.

" Hasta gozlenir.

= Soru sorulur (basin¢?, hava miktari?, zaman?, hiz1?).







ASY'de NIV icin dnerilen izlem

{ L
Devamli telemetr \
= EKG trasesi

= QOksimetri



NIV bagarisizligi igin risk faktérleri

| Akut hiperkapnik SY'li hastalarda

\\(\\\\ | \
Tolerans azligi
N

Tedaviye uyumun kot
NIV'nin ilk 2 saa \




Akut hipoksemik SY'li hastalarda
‘&M NIV bagarisizhigi igin risk faktérleri




lﬁ Yan etki ve komplikasyonlar

" hava kagagt,
" basi yaralarti,

"= (st solunum yollarinda
kuruma - akinti,

= konjonktiva irritasyonu,

" kulak ve sinis agrilari,

" gerofaqji

" aspirasyon pnémonisi,
hipotansiyon, pnomotoraks




Uygulama yeri Avantajlar Dezavantajlar

Hastane dncesi Hizli uygulama Kisith ekipman ve izlem
Yetersiz veri
Acil servis Hizli uygulama Gegici bir uygulama yeri
Yakin izlem Ekibin beceri ve tecriibe eksikligi
Yogun bakim t Hemgire/hasta orant  Pahali
Maksimum izlem Yatak sayisi sinirli
Ara bakim dnitesi 1.2 - 1:4 H/H orani Birgok hastanede yok
Solunum terapistleri Asiri kaynak kullanimi
Geligmis uygulama bec.  Farkli duzeyde becer:i
Servis Stabil hastalarda Yakin izlem igin uygun degil
Yatak sayisi uygun NIV beceri ve tecribesi yetersiz

Bazilarinda merkezi izlem
Uzun-sireli akut bakim Trakeos. NIV'ye gegiste Akut hastalarda uygun degil
Daha fazla zaman var Beceri ve tecriibe eksikligi

Rehabilitasyon ve fizik
tedavi hizmeti var

Hill NS. Respir Care 2009; 54:62-70.



Acil serviste NIV uygulamasiyla

Iﬂ 1 ilgili calismalar



sﬁ ACIL SERVISTE NIV




Table 3. Randomized Trnals That Compared NIV to Standard Therap v in Patients With COPD Exacerbation
NIV Cantrol P
. NIV Interface, Group Group r .
S i AL oM. e meie NS
Wentilaror Failure Failure Enil Ba
Rate Rate athuc Katc)

Bow' 1993 Mazal mask, volume-cycled, porable ventlator a0 a0 MD MDD MDD

Brochard ' 1995 Face mask. pressure support, ICLT went lator 43 42 11 31 = L0

Eramer'”™ 1995 Mazal or face mask, pressure support, portable 11 12 1 8 0z
wentlator

Angns'® 1994 Masal mask. pressure support, portable ventilator 9 3 NIy MNI» MNI»

Barbe!® 1006 Masal mask, pressure support, portable ventilator 14 10 0 0 NS

Avdeey™ | 008 MNasal or face mask, pressure support. portable 29 29 3 2 13
ventlator

CelikeF' 1908 Face mask, pressur support, IO vent lator 15 15 1 ] = .05

Confal onieri® 1999 Face mask., peessure support, ICLT ventlator 12 11 0 ] = 005

Plant® 2000 Mazal or face mask, pressure support, portable 118 115 15 az 0z
ventlator

Zhou™ 2001 Foce mask. pressapr support. portable ventlator 30 30 7 17 = 05

Dhickersony>* 2002 Face mask, pressum support, portable ventlator 17 17 2 T = .05

Castille® 2003 Masal or face mask, pressure support. poctable 20 21 1 3 NS
wventilator

Liac? 2004 Mazal mask, pressure support, portable ventlator 0 20 1 3 MS

Dhamija=” 2005 Mazal or face mask. pressure suppor. portable 14 15 0 1 S
wentlator

Keenan™= 2005 Mazal or face musk, pressure support, portable 25 29 2 5 42
ventilator

Woang ™ 2005 Face mazk. pressure support, portable ventilator 171 171 2 26 A2

Matuska® 2006 Face mask pressumr support, portable ventlator a0 a0 3 10 03

HIY = nonimvasive wentiation
COOPD = chronic obamictive pumonary disease

M = no data given

IC = intensive care unit

HE = difference not significant |: SE !! I I S g o :‘ 2009 5] ]]E 24
. .



The Use of Noninvasive Ventilation in Emergency Department
Patients With Acute Card logenic Pulmmlar}r Edema: A Systematic

Review
Sean P. Collins, MD, MSC From the Department of Emergency Medicine, University of Cincinnati, Cincinnati, OH (Collins); the
Lisa M. Mielnlczuk. MD Division of Cardiology, Brigham and Women's Hospital. Boston, MA (Mielniczuk); the Division of

Heather A. Whittingham, MD !:'ulln.'un.narj CHIT.IEE| Care, University Health Network, University of Toronto, Toronto, Untann..ﬂana:la
(Whittingham); the Department of Otology and Lanyngology, Massachusetts Eye and Ear Infirmary,

Mark E. Boseley, MD Boston, MA (Boseley); the Department of Ctolanmgology, University of Cttawa, Ottawa, Ontario,

David R. Schramm, MD Canada {Schramm); and the Department of Emergency Medicine, Vanderbilt University, Nashville,

Alan B. Storrow, MD TN (Stomrow).

Study objective: Acute cardiogenic pulmonary edema is a common cause of respiratory distress in
emergency department (ED) patients. Noninvasive ventilation by noninvasive positive pressure
ventilation or continuous positive airway pressure has been studied as a treatment strategy. We
critically evaluate the evidence for the use of noninvasive ventilation on rates of hospital mortality
and endotracheal intubation.

Methods: We searched the databases of MEDLINE, EMBASE, and the Cochrane Library from 1980 to
2005. Additional sources included Key journals, bibliographies of selected articles, and expert
contact. We included studies that incorporated a randomized design; patients older than 18 years
and with acute cardiogenic pulmonary edema; diagnosis and treatment initiated in the ED;
noninvasive ventilation in addition to standard medical therapy compared to standard medical
therapy alone, or noninvasive positive pressure ventilation compared to continuous positive airway
praessure (both in addition to standard medical therapy); and data on hospital mortality or intubation.
A random-effects model was used to obtain the summary risk ratios (RRs) and 95% confidence
intervals (Cls) for hospital mortality and intubation.




22 658 potentially relevant trials

.

Limit to English  (n=12,184)

¥

Limit =1980 (n=9828)

.

Limit to RCT {n=5891)

¥

Limit to Adults (n= 442)

L4

k J

Potentially appropriate trials for
meta-analysis (n=28)

v

Trials Excluded:

Mat CHF (n= 112)
Monspecific respiratory
failure: (n=111)

Mot randomized: (n=67)
Other: (n=125)

k. J

Trials included in meta-analysis
(n=11)

¥

CPAFP vs. NPPV: (n=4)
CPAP vs. standard
medical therapy (n=3)
MPPV vs. standard
medical therapy (n=2)
CPAP vs. NPPV vs.
standard medical therapy
(n=2)

Trials Excluded:

Outcomes nol meeting criteria
(n=7)

MNonspecific respiratory Tailure:
(n=4)

Mot emergency department
patients: (n=3)

Comparison to other active arm:
(n=1)

Mot randomized: (n=1)

Trial invalving acute MI patients
(n=1)

Figure 1. Flow diagram of selection process to obtain articles chosen for meta-analysis. RCT, Randomized clinical trial;
CHF, congestive heart failure; CPAP, continuous positive airway pressure; NPPV, noninvasive positive pressure ventilation;
Mi, myocardial infarction.

Collins SP, et al. Ann Emerg Med 2006; 48:260-9.



Risk rafio

Studly NIV Standard (95% CI) % Waight
Berslen 2119 4/20 | 0.53 (0.11.2.55) 6.5
Crane 5/40  6/20 B 0.42 (0.14,1.20) 143
Kelly 2027 I3 = | 0.33 (0.07.1.45) 13
L'Her 12/43 14746 - . 0.92 (0.48.1.76) 8.1
Levitt 32 nr n 0.81 (0.19,2.51) 75
Nava 6/65  9/65 E 0.87 (0.25.1.77) 16.9
Park 3/54 626 - ] 0.24 (0.07,0.89) 9.4
Overall (95% C1) = 081 (0.41.0.81)
] ] I
1 1 10
NIV betler Standard care better f:l';';;:‘n i:ﬁﬂ -
Risk ratio Eper's Test (p=0.13)

Flgure 2. Pooled RR for mortality: noninvasive ventilation versus standard care. AV, Noninvasive ventilation.

494 hastaya ait veriler

Collins SP, et al. Ann Emerg Med 2006; 48:260-9.



Risk ratic

Study NIV Standard (959% Cl) % Weight
Berstlen 019 7/20 E | 0.07 (0.00,1.15) 5.4
Crane 240 0720 = 342(0.18,63.19) 5.1
L'Her 4/43  14/46 BE 031{0.11,086) 203
Lavitt 521 INT [ 3 0,58 (0.22,1 50) 17
Nava 13/65 16/65 B 081 (0.43,155) 215
Park 454 11726 = 0.18 (0.06,0.50) 201
Kely 027 0/ (Excluded) 0.0
Overall {35% Cl) L 0.43 (021,087
NIV betier 1 A Ldﬂ'ﬂ e Cha squang test for

b ety (p=0.08)

Rigk ratio Egger's Test (p=0.35)

Figure 3. Pooled RR for eventual intubation: noninvasive ventilation versus standard care.

436 hastaya ait veriler

Collins SP, et al. Ann Emerg Med 2006; 48:260-9.



Risk ratio

Study CPAP NPPV {95% C1) % Weight
Bellone 222 0/24 - n 5.43 (0.28,107.33) 10.1
Bellone0S 1/18  0/18 . | 3,00 (0.13,69.09) 9.2
Crang 20 520 .- B | 0.09 (0.01, 1.54) 1.1
Cross 5/36 /35 ik 1.62 (0.42,627) 377
Mehta 213 114 B 2.15 (0.22, 21.03) 16.4
Park (r 7 B (.50 (0.05,5.19) 156

Overall (95% C1) =1 == 1.23 (0.46,3.29)

1 1 10 CHi sguare Tesl o

CPAP batter NPPY befter hatarogenaity (p=0,34)

Higk rao Egoer's Test (p=0.81)

Flgure 4. Pooled RR for mortality: continuous positive airway pressure versus noninvasive positive pressure ventilation.

274 hastaya ait veriler

Collins SP, et al. Ann Emerg Med 2006; 48:260-9.



Risk ratio

Study CPAP NPPV (95% CI) % Weight
Bellone  1/22  2/24 B 0.55 (0.05,5.60) 198
Bellone0S 1/18 218 B 0.50 (0.05,5.04) 20.1
Crane 1/20 1/20 . 1.00 (0.07,14.90) 14.7
Mehta 1113 1714 B 1.08 (0.07,15.50) 15.1
Park 221 20 . 1,00 (0.15,6.59) 30.2

Overall (95% Cl) — T 0.78(0.28,2.20)

.| 1 10 Chl sguare fest for

CPAP better MFEPY better heterogeneity (p=0.98]

Risk ratio Egger's Test [p=0.71)

Flgure 5. Pooled RR for eventual intubation: continuous positive airnway pressure versus noninvasive positive pressure
ventilation.

207 hastaya ait veriler

Collins SP, et al. Ann Emerg Med 2006; 48:260-9.



l@ Akut KPO - OZET

= NIV'nin gelene
*entibasyon i

= CPAP ve NPPV esit etkinlil
ancak hastane oncesi uyg

Masip J. Curr Opin Crit Care 2008; 14:531-5.
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