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Tanim

MV 2 ana gruba ayrilir:
1.Invaziv mekanik ventilasyon
2.Noninvaziv mekanik ventilasyon



Tanim

* NIMV endotrakeal entubasyon uygulanmadan
ventilasyon desteginin saglanmasidir.

« Nazal ya da yuz maskesi kullanilarak pozitif
basincin uygulandigi noninvazif bir tekniktir.



Tarihcge

» |k olarak 20.yy baslarinda negatif basingh ventilatorler ile
uygulanmis.

« 1960’larda bir agizlik araciligiyla noromuskuler
hastaliklarda denenmis.

« 1980’lerde OSAS ve noromuskuler hastaliklarda nokturnal
CPAP etkili olmus.

 Sonrasinda KOAH, AC odemi ve Akut Solunum
Yetmezliginde etkili oimus.

« Gunumuzde oldukga yaygin kullaniimakta






NIMV ile IMV arasindaki farklar

Mekanik ventilasyon Maske ile

desteginin hastaya

ulastiriimasi

Uygulama yeri Acil servis, YBU, ara yogun
bakim, ev

Sedayon gereksinmesi Nadir

Sekresyonlar Hasta kendi c¢ikarir

Beslenme Kendi beslenir

Cevre ile iletisim Konusabilir

Pnomoni komplikasyonu Az

EntUbasyon tupu ile

Ybi

Siklikla vardir

Aspire edilmeli

Beslenmesi gerekir

Kotu

Yuksek




Hasta Secimi

« NIMV’un basarisi icin uygun hasta secimi cok
onemlidir.

Solunum yetmezligi semptom ve bulgulari var mi?
Arter kan gazi nasil?
Entubasyon endikasyonu var mi?



Hasta Secimi

Potansiyel geri donusumlu solunum yetmezligi
Takipne ( 25/dk < SS < 35/dk )
Aksesuar solunum kaslarinin kullanimi
Paradoksal solunum
Arter kan gazinda

-7,20<pH< 7,35

- 45 mmHg < PaCO2 < 60 mmHg

- 60 mmHg < Pa0O2 < 80 mmHg

- Pa0O2 / FIO2 < 200




Amac

« Hastanin solunum isi azaltiimall

« Semptomlar gerilemeli

« Gaz degisimi iyilesmeli

* Entube olmadan solunum sikintisi duzeltilmeli



Uygulama

Maske ya da nazal kanul




Uygulama

* Maske ya da nazal kanul




Uygulama

« Cesitli NIMV cihazlari vardir.




Uygulama

« Hasta guvenlik cemberine alinir
« Govde ez az 30 derece yukseltiimeli
« Uygun maske — Kacak kontrol
« NIMV cihazi
- IPAP: 8-12 cmH20
- EPAP: 3-5 cmH20
FIO2 Sa02 > 90 olacak sekilde ayarlanir



Uygulama

* Hasta ile ventilatorun senkronizasyonu

» Inspirasyon baslangicinin ve inspirasyondan
ekspirasyona gecisin senkronize edilmesi

« Hastanin inspirasyon cabasi ile orantili olarak
her solukta farkli duzeyde basing, akim ve
volumle desteklenmesi hasta ventilator uyumunu
arttirarak soluma isini azaltacaktir.



NIMV tipleri

« CPAP ( Continuous positive airway pressure )
- PEEP / EPAP

 BPAP ( Bilevel positive airway pressure )
- IP/PSV ya da IPAP + PEEP

« HENC ( High flow nasal cannula )
- Ozel nazal kanll + nemlendirici sistem

- Geleneksel nazal kanule gore %25-35
oraninda daha fazla O2 desteqi



NIMV tipleri

- CPAP -
- BPAP -

Ipoksik solunum yetmezligi
Ipoksik solunum yetmezligi

Iperkapnik solunum yetmezIigi

« HFENC ( High flow nasal cannula )

— Hipoksik solunum yetmezligi
— Hiperkapnik solunum yetmezligi

Frat JP, Thille AW, Mercat A, et al. High-flow oxygen through nasal cannula in acute hypoxemic respiratory failure.
N Engl J Med 2015;372(23):2185-96.

Ward JJ. High-flow oxygen administration by nasal cannula for adult and perinatal patients. Respir Care

2013;58:98-122.



CPAP

« Tum solunum siklusu boyunca sabit bir pozitif
hava yolu basinci olusturulmasi esasina dayanir.

PEEP




BPAP

En sik kullanilan NIMV modu.

Cift duzeyli basinc desteqi yapar.

Onceden ayarlanan hem IPAP’I hem de EPAP’|
uygular.

IPAP, yeterli ventilasyon olusturur; PaCQO2 azalrr,
tidal volum artar

EPAP, FRC artirir; atelektaziyi onler



Kontrendikasyonlar

« Solunumsal ya da kardiyak arrest

« Medikal instabilite
- Hipotansif sok
- AMI, AKS ya da ciddi aritmiler
* Hava yolunun korunamadigi durumlar
 Pnomotoraks
* Yuz cerrahisi, travma, deformite
« Yakin zamanda ust hava yolu ya da o0zefagus cerrahisi
* Asiri sekresyon
« Koopere olamayan hasta



Komplikasyonlar

« Major
- Aspirasyon pnomonisi (< %95)
- Hipotansiyon (< %5)
- Barotravma (< %5)

« Maske ile ilgili
- Rahatsizlik hissi (%30 - %50)
- YUzde eritem, Ulserasyon, akne benzeri dokuntu (%20 - %30 )

« Hava akimi ve basingla ilgili (%10 - %20)
- Nazal konjesyon
- Agiz kurulugu
- Kulak ve sinus agrisi
- GOz iritasyonu



Basari

* 1 ya da 2 saatlik NIMV uygulamasinin ardindan

- Solunum sayisinda azalma
- Oksijenizasyonda duzelme ( Sa02 artisi )
- Kan gazinda pH ve PaCQO2 de duzelme



Kime? Ne zaman?

« Guclu kanitlar

- KOAH alevlenme

- Akut kardiyojenik akciger odemi
- Imminsupresif hastalar
- Weaning

« Orta duzeyde kanitlar

- Astim
- Postoperatif solunum yetmezlIigi
- Noromuskuler hastaliklar

« Zayif kanitlar

- ARDS
- PnOmoni
- Travma






KOAH

Journal of T'horacic Disease
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Update: non-invasive ventilation in chronic obstructive pulmonary disease

Meera] Mukssh Shah,! Rebecca Francesca O'Cruz, 1*® and Patrick B. Mu "|:|_I"1.LE1'2'4
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1n both the acute hospital and chronic home care sethmg. NIV has been well establizhed as the gold
standard therapy for acute decompensated respiratory farlure comphicating an acute exacerbation of COPD
with reduced mortality and intubation rates compared to standard therapyv. However, NIV has been
increasngly used m other climical sitwations such as for weaning from mmvazive ventilation and to palhate
symptoms in patients not smtable for invaszive ventilahion. The equivecal evidence for the use of NIV 1n
chronic hyvpercapme respiratory fallure compheating COPD has recently been challenged with data now
supporting a rele for therapy in selected subproups of patients. Finally the review wall dizcuss the emerging
role of high flow humadified therapy to support or replace NIV 1 certain clinical situation.



KOAH Alevlenme

« KOAH alevlenme hiperkapni varsa ya da pH <
7,35 ise NIMV yapilmalidir.

« KOAH alevlenmede CPAP yerine BPAP
onerilmektedir .

« Basinc¢ kontrolli NIMV ile volum kontrollu NIMV
arasinda hastanin uyumu acisindan herhangi bir
fark yoktur.



KOAH Alevlenme

* NIMV geciktiriimemelidir.
« Entiibasyon ve IMV ihtiyacini azaltrr.
* Mortalite oranlarinda onemli dusus saglar.



KOAH Alevlenme

» Basarisiz olma intimali yuksektir.

- APACHE 2 skoru yuksek

- CRP duzeyi yuksek

- Albumin, GKS dusuklugu

- Pnomoni, Bronsiektazi varlgi



Pulmonary Pharmacology & Th
Volume 46, October 2017, Pages 64
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New non invasive ventilator strategy aj§
patients in acute ventilator failure




Kalp yetmezIigi

P : ESC
[ndications and practical approach to non- ®EsC. .

Invasive ventilation in acute heart failure

Josep Masip &, W Frank Peacock, Susanna Price, Louise Cullen,
F Javier Martin-Sanchez, Petar Seferovic, Alan S Maisel, Oscar Miro,

Gerasimos Filippatos, Christiaan Vrints ... Show more

European Heart Journal, Volume 39, Issue 1, 1 January 2018, Pages 17-25,
hitps://dot.org/10.1093/eurheart)/ehx580
Published: 26 November2017  Article history v



Kalp Yetmezligi

ACUTE HEART FAILURE

\ — I ——— .

[ Respiratory Failure ]
i

= = NC
< YES >
A
| | | | 1
AHF with | Acute Cardiogenic Other Isolated
_COPD |~ Pulmonary Shock ‘ forms AHF RV failure
Edema ]

Conventional (50, 309K ?
« . ‘ Oxygen Therapy
.t . - -
Non-pharmaecciogical .’ 2 3 o

— Y

Pocw adagrtaticon

Sedation > : ElI-Mechanical
Re-Assess Ventilation

v

=T
s

From: Indications and practical approach to non-invasive ventilation in acute heart failure
Eur Heart J. 2017;39(1):17-25. doi:10.1093/eurheartj/ehx580
Eur Heart J | Published on behalf of the European Society of Cardiology. All rights reserved. © The Author 2017. For permissions, please email: journals.permissions@oup.com.



Akut akciger odemi

Normal Pulmonary Edema

Akciger Odemi: Hava keselerinde {alveol)
s birikmis



Akut Akciger Odemi

* NIMV kullanimi entubasyon ve mortalite
oranlarini azaltmaktadir.

« Hastane i¢i ve yogun bakim mortalite oranlarini
%20, endotrakeal entubasyon ihtiyacini %57
oranda azaltir.

« Olabildigince erken donemde baslanmalidir.



Akut Akciger Odemi

CPAP mi ? BPAP mi ?

« BPAP'In, CPAP’a gore oksijenizasyonu
daha Iyl sagladigi ve yogun bakim
ihtiyacinin daha az oldugu tespit edilmis.

* Ancak entubasyon, mortalite ve AMI riski
oranlari benzer bulunmus.



Akut Akciger Odemi

AMI ya da AKS hastasinda NIMV ?

* AMI sonrasi gelisen akciger odeminde NIMV
kullanimi hastalarin prognozunu kotu yonde
etkilememektedir.

* AMI surecinde solunum yetmezliginin siddeti
uzerinde olumsuz bir etkisi yoktur.

* Ayrica AMI riskini arttirmaz.




f hastalar

linsiipresi

Imm




Immiinsiipresif Hastalar

« Pnomoni tanisi olan immunkomprese hastalarda
IMV'den once NIMV yapilmasi mortalite oranlar
dusurebilir.

* Hematolojik malingnitelere sekonder gelisen
solunum yetmezligi tablosunda erken donemde
NIMV uygulanmasi mortalite oranlarinda ciddi bir
dusus saglamaktadir.

 Immuinkomprese ASY olan hastalarda erken
donemde uygulanmalidir. ( Grade 2-B )



Weaning




Weaning

« KOAH hastalarinda weaning sonrasi uygulanan
NIMV geleneksel tedavi yontemlerine gore re-
entubasyon, mortalite oranlarini ve hastanede yatis
suresini onemli sekilde azaltir.



Weaning

« KOAH'll hastalarda NIMV ile yapilan weaning ile
IMV’le yapilan weaning kiyaslandig§inda

- Mortalite orani

- Yogun bakimda kalis suresi
- Total MV suresi

- Weaning basarisizligi

- Re-entubasyon ve trakeostomi orani oneml
derecede NIMV lehine dusuk bulunmustur.






ASTIM

Analytic Review

Journal of Intensive Care Medidne
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Mechanically Ventilating the Severe Asthmatic @ ™t 20

Reprints and permission:
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Abdullah E. Laher, MBBCh, MMed, EDIC, FCEM'? $SAGE

and Sean K. Buchanan, BSc, MScMed*

« Akut astimi olan hastalarin tedavisinde noninvazif pozitif
basingli ventilasyonun faydasi tartismalidir.

« Potansiyel faydasini gosteren calisma var ancak; etkinligini
kanitlayan uygun sekilde guclendirilmis ¢alismalar eksiktir.

* NIV kullanimi1 ET entubasyon oranlari dusurmustur ancak
YBU'de kalis suresinde, hastane kalmak siresi ya da 6liim
oraninda higbir degisiklik olmadi.



Emergency Medicine
— Australasia

ASTIM

Emergency Medicing Australasia (2018) 30, 187-192 doi: 10.1111/1742-6723.12876

ORIGINAL RESEARCH
Non-invasive venti

. Blllng duzeyln D

ation use in status asthmaticus:

USUK OLAN secilmis hastalar

da dahil olmak uzere , NIV kullanimi ciddi astimil
hastalarda guvenli ve etkili gorunmektedir.

* NIV, entubasyon ihtiyaci ¢ok az olacak sekilde

lyI tolere edildl



Astim

* NIMV uygulanan orta dereceli ve siddetli akut astim
atagl olan hastalarda onemli bir komplikasyon
gelismez.

* Ancak NIMV’'nun mortalite, entubasyon oranlari ve
hastanede kalis suresi uzerine olumlu etkisi ile ilgili
herhangi bir kanit yoktur.



ARDS

REVIEW ARTICLE

Noninvasive mechanical ventilation in early
acute respiratory distress syndrome




ARDS

« PaO2 / FiO2 orani dusuk olan siddetli ARDS
« Septik sok tablosunda olan ARDS

olgularinda NIMV basari orani olduk¢a dusuktur.



ARDS

Turkish Journal of -
Y Anaesthesiology and Reanimation MES

Turk J Anaesthesiol Reanim. 2017 Dec; 43(6): 332-334. PMCID: PMCS5772411
Published online 2017 Dec 1. doi: 10.5152TJAR 2017 24 11.03 PMID: 23358071

Noninvasive Ventilation for Acute Hypoxemic Respiratory Failure/ARDS - is
There a Role?
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ARDS
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crit Care. 2013; 17(6): R265. PMCID: PMC4037073
Published online 2013 Mov 11. doi: 10.1186/cc13103 PMID: 24215643

Non-invasive ventilation for acute hypoxemic respiratory failure: intubation
rate and risk factors




PNOMONI

Eumpean Journal of Internal Medicdne 23 (2012) 420—-428
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ABSTRACT

The use of non-invasive ventilation in patients with community-acquired pneumonia is controversial since
this is associated with high rates of treatment failure, compared with other causes of severe acute respiratory
failure. The populations of patients with community-acquired pneumonia who have demonstrated better re-
sponse to non-invasive ventilation are those with previous cardiac or respiratory disease, particularly chronic
obstructive pulmonary disease. By contrast, the use of non-invasive ventilation in patients with commumnity-
acquired pneumonia without these pre-existing diseases should be very cautious and under strict monitoring
conditions, since there are increasing evidences that the unnecessary delay in intubation of those patients
who fail treatment with non-imvasive ventilation is associated with lower surwvival.
Pulmonary complications of immunosuppressed patients are associated with high rates of intubation and
mortality. The use of non-invasive ventilation in these patients may decrease the need for intubation and im-
prove the poor outcome associated with these complications.
Continuows positive airway pressure has been used to treat acute respiratory failure in several conditions
characterised by alveolar collapse. While this is extremely useful in patients with acute cardiogenic pulmo-
nary oedema, the efficacy in pneumonia seems limited to immunosuppressed patients with pulmonary com-
plications. Conversely, there are no sufficient evidences on the efficacy of continuous positive airway pressure
in immunocompetent patients with pneumonia and severe acute respiratory failure.

@ 2012 European Federation of Internal Medicine. Published by Elsevier BV, All rights reserved.



Pnomoni
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Noninvasive Ventilation for Acute Hypoxemic Respiratory Failure/ARDS - is
There a Role?




Toraks Travmasi




Toraks Travmasi

o Kunt toraks travmalarinda erken donemde
uygulanmasi entubasyon ihtiyacini ve mortalite
oranini azaltir.

 Hemodinamik ve norolojik olarak stabil olan toraks
travmall hastalarda uygulanabillir.

« Ek calismalara ihtiyag var.



OBEZITE

Med Klin Inisnglvmed MNotfmed. 2017 Sep 3. dol: 10.1007/500063-017-0332-7. [Epub ahead of prinf]

[Extreme obesity-particular aspect of invasive and noninvasive ventilation).

[Artice in Garman]
Degpe N, Lebiedz P

'+ Author information

Abstract
The abasty rate is increasing wordwide and the perceniage of obese patients in the intensive care unit (ICU) Is rsing cancomitantly.

Ventlatory support strategies in obese patients must take into account the altered pathophysiologcal condtions. Unfortunately, prospective
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Tracheal intubation in critically ill patients: a comprehensive systematic review
of randomized trials
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Noninvasive Ventilation as a Temporizing Measure In
Critical Fixed Central Airway Obstruction: A Case
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Heart, Lung and Vessels. 2015; 7(4): 207303

A novel non-invasive ventilation mask
to prevent and manage respiratory
failure during fiberoptic bronchoscopy,
gastroscopy and transesophageal
echocardiography

Luca Cabrini'-2, Giovanni Landoni'-?

'Department of Anesthesia and Intensive Care, IRCCS San Raffaele Scientific Institute, Milan, Ttaly;
*Vita-Salute San Raffaele University, Milan, Italy

Heart, Lang and Vessels, 2015; 7(4): 207303

ABSTRACT

Fiberoptic bronchoscopy (for difficult intubation, bronchoalveolar lavage or hiopsies), gastric endoscopies and
transesophageal echocardiography (for transfemoral aortic valve replacement, MitraClip or left atrial append-
age closure), are widespread diagnostic and therapeutic procedures. Non-invasive ventilation during upper en-
doscopies can be used to prevent or treat acute respiratory failure especially in high risk or sedated patients.
We describe a novel full face mask specifically developed not only for “elective” non-invasive ventilation dur-
ing upper endoscopies but also for emergent application without probe removal. The mask is formed by two
halves fixed only at the upper extremity allowing opening and closure while the probe iz in place. Position of
the port and shape of the mask allow easy insertion (through the nose or the mouth) and handling of different
sized probes. The mask, commercialized as “Janus”, preserves arterial oxygenation during procedures in spon-
taneously breathing patients with or at risk of hypoxemia (mainly fiberoptic bronchoscopy for guided tracheal
intubation or for bronchoalveolar lavage). In patients requiring a true ventilatory support (like patients with
neuromuscular disease or those deeply sedated), Janus also allows effective manual or mechanical ventilation.
Its use can improve safety, patient’s comfort (as sedation can be titrated to the desired effect without fearing
respiratory depression) and efficiency, avoiding time wasting and allowing procedure completion. Prospective
trials are required to confirm its effectiveness.

Keywords: non-invasive ventilation, endoscopy, transesophageal echocardiography, gastroscopy, bronchoscopy.

Figure 1 - The Janus mask that allows fiberoptic
bronchoscopy, gastroscopy and transesophageal
echocardiography while delivering continuous
positive airway pressure.



Noninvasive Ventilation ()
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KEY POINTS

o Bilevel positive airway pressure (BPAP) should be used in all cases of moderate to severe
respiratory failure owing to exacerbations of chronic obstructive pulmonary disease.

o Continuous positive airway pressure or BPAP can be used in patients with acute exacer-
bations of cardiogenic pulmonary edema.

¢ Noninvasive monitoring (NIV) can be attempted in patients with asthma, traumatic respi-
ratory failure, respiratory failure associated with immunosuppression, and community-
acquired pneumonia.

o High-flow nasal cannula is an emerging therapy that may be useful to treat hypoxic respi-
ratory failure.

o Patients started on NIV should be monitored closely. Signs and symptoms should be eval-
uated after 1 hour of NIV to determine success or failure of therapy.

Usa; © Emergency Medicinalnternal Medicine/Critical Care Program, University of Maryland
School of Medicine, 110 South Paca Street, 6th Floor, Suite 200, Baltimore, MD 21201, USA

* Corresponding author.

E-mail address: mwinters&ume m.org

Emerg Med Clin N Am 34 (2016) 51-62
httpde doi.org/10.1016/j.emc.2015. 08,004 emed. theclinics. com
0733-Be27/16/% - see front matter © 2016 Elsevier Inc. All rights reserved.






