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MV Amaclari

m Mekanik ventilasyon, solunum islevinin yapay olarak mekanik ventilator
ad1 verilen bir cthaz yardimi 1le saglanmasi 1slemidir.

Alveoler ventilasyonu saglamak
Yeterli oksijenizasyonu saglamak
Alveoler aciklig siirdiirmek
Solunum 1s1n1 azaltmak

Sistemik oksijen tiketimini azaltmak

Intrakraniyal basinci azaltmak




MV Endikasyonlari

2 temel endikasyon

m Alveoler hipoventilasyon ( solunum pompasi bzkl, obstriiktif akciger hastaliklar1 )
- Hiperkapni ve asidoz
- Hipoksi

m Dagilim hipoksisi
— \entilasyon / perfiizyon bozukluklar: (or: p.emboli)

- Patolojik santlar (kan yeterince oksijenenize olmadan akcigerden kalbe doner)
— Hiperventilasyon, hipoksemi, hipokapni ve alkaloz




Temel Kavramlar

Basin¢ kavramlari
Kompliyans
Voliim / Hacim
Akim

MYV sikluslari
Modlar

Mechanical ventilator blows air,

Endotracheal tube or air with increased oxygen,
goes through mouth through tubes into the patient’s

and into the windpipe aliwvays I

Nasogastric tube
goes through nose

\\¢ = e\
W\ _{}__é —
\Y . \
and into the stomach \ TA — \
| — o
— > =51 DAY

urse periodically
ecks the patient

ir flowing to patient
passes through humidifier
that warms, moistens air

/ ///—— Exhaled air flows
//’ away from the patient
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Kompliyans ( C)

| k adlandirilir.




Volum

m Mekanik ventilator tarafindan hastaya verilen hava akiminin hacmine voliim denilir.

m Voliim hastaya uygulanan basin¢ miktarina, kompliyansa ve iletici hava yollarinin
capina bagh olarak degiskenlik gosterebilir.
m Voliim yapilan Iinspiriumun siiresine de baglidir.
- Ornegin KOAH hastasinda I/E orani 1/3 yapilirsa \/'ti azalir
- ARDS hastasinda I/E orani 2/1 yapilirsa Vti artar




Akim

m Her bir inspirasyon zaman birimine denk gelen voliim olarak 6l¢iiliir.
m Akim:V/T

FlOV‘.J inspiration >
YOMal
(L/min) Noma

Time (sec)

Expiration




MV sikluslari

m Basing, akim ve voliim kavramlarina gére mekanik ventilasyon tipleri
olusturulmustur.

- Basing sikluslu MV ( basin¢ kontrollii )
— Voliim sikluslu MV ( voliim kontrollii )
—  Akim sikluslu MV

- Zaman sikluslu MV




MV Temel Modlari

m Mekanik ventilasyon pratiginde inspirasyonun baslama sekli genel olarak MOD
olarak isimlendirilir.
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MV Temel Modlari

m Zorunlu ( Mandatory ) solunum

- Solunum ventilator tarafindan baslatilir, sinirlandirilir ve sonlandirilir.
- Ventilator solunumun tiim evreleri boyunca solunum isinin tiimiinii iistlenir.
m Yardimli ( Asiste ) solunum

- Solunum hasta tarafindan tetiklenir, ventilator tarafindan sinirlandirilir ve sonlandurilir.

m Destekli ( Support ) solunum

- Solunum hasta tarafindan tetiklenir, ventilator tarafindan sinirlandirilir ve hasta tarafindan
sonlandwrilir.

—  Inspiratuar basingl spontan solunum hastanmn kendi solunumundan daha biiyiiktiir.

m Spontan solunum

—  Solunum hasta tarafindan baslatiliv, sinwrlandirilir ve sonlandiriiir.
— Hasta solunumun tiim evreleri (faz) boyunca solunum isinin tiimtinti tistlenir.



Temel ayarlar
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HIPOKSI VE HIPERKAPNI

Solunum yetmezligi siniflandiriimasi.

Akut solunum yetmeazligi;
O Tip I: Akut hipoksik,
O Tip II: Akut hiperkapnik,
O Tip III: Perioperatif,
O Tip IV: Sok seklinde siniflandirilir.




Hipoksi ve hiperkapni

Hipoksi Hiperkapni
- Vt'yi arttir - Vt'yi artiir
- Inspiriumu uzat - Ekspirtyumu uzat
- PEEP’i arttir - Frekanst arttir
- Fi0O2 yi arttir

- Ekspiriyumu geciktir



KOAH ALEVLENME




KOAH alevlienme
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Hospital Patterns of Mechanical Ventilation for Patients with

Exacerbations of COPD

Peter K. Lindenauer’ 234 Mihaela S. Stefan’ <34, Meng-Shiou Shieh’, Penelope S. Pekow” %, Michael B. Rothberg®,

and Nicholas S. Hill”

'Center for Quality of Care Resesarch and “Division of General Intermal Medicine, Bag;ftate Medical Center, Springfield.

Massachusetts; ‘*I"ufts Clinical and Translational Science Institute, and 'Division of

Imonary and Critical Care Medicing; “Tufts

University School of Medicine, Boston, Massachusetts; ®School of Public Health and Health Sciences, University of Massachusetts,
Amherst, Massachussatts; and "Departmeant of Meadicine, Medicine Institute, Claveland Clinic, Cleveland, Ohio

A - KOAH hastalarinda NIMV uygulanmasi entiibasyon ve IMV

R
- thtiyacimi azaltir.

P
ar

Objectives: To describe patterns of mechanical ventilation
use for patients with COPD across a large sample of hospitals,
and to analyze the relationship between use of NI'V and other
outComes.

Methods: Cross-sectional analysis of 77,576 patients hospitalized
for COPD between June 2009 and June 2011 at 386 U.S. hospitals.

Measurements and Main Results: Using hierarchical modeling,
we estimated hospital risk-standardized percentages of ventilator
starts that were noninvasive (BES-NIV2). We examined the
association between RS-NIV% and other outcomes, including
risk-standardized rates of invasive ventilation and NIV failure, total
ventilation, in-hospital mortality, length of stay, and costs. At the
hospital level, the median RS-NIV % was 75.1% (range: 9.2-94.1%).

» - Ayrica mortalite oranlarinda onemli diisiis saglar.

Uy W W

9.0%, P =0.01) and marginally lower mortality rates among all
patients with COPD (Q4 vs. Q1: 2.2% vs. 2.3%, P = 0.03) compared
with hospitals with the lowest BS-NIV%. Higher RS-NIV% was
associated with lower hospital costs (Q4 vs. OQ1: $11,148

vs. $14,032, P << 0.001), shorter length of stay (Q4 vs. Q1: 5.5 vs.
6.8 d, P =< 0.001), and lower NIV faillure rates (Q4 vs. Q1: 12.8 vs.
32.5%, P =< 0.001).

Conclusions: Use of NIV as the initial ventilation strategy for
patients with COPD varies considerably across hospitals. Institutions
with greater use of NIV have lower rates of invasive mechanical
ventilation and better patient outcomes.

Keywords: COPD; costs and cost analysis; cross-sectional
analysis; length of stay; outcomes research




KOAH alevienme
) CPAP/PSV




KOAH alevienme

m Invaziv MV
- “Temel problem alveoler hipoventilasyon sonucu hiperkapni ve hipoksi
- Ek sorun bu hastalarda ekspirium kisitlt oldugu icin artmis otoPEEP

m Genelde hacim sikluslu mod secilir

m Hipoventilasyonu diizeltmek icin V, 6-8 ml/kg seklinde ayarlanmali.

m Daha yiiksek degerler - otoPEEP ‘i arttirir

m fdegeri 14 -16 gibi ayarlanir. Solunum sayis1 arttirilarak CO, atilim arttirilir.

m I/E orani ekspirium lehine uzatilir. Yani 1/3, 1/4 gibi

m Mevcut otoPEEP ‘i agsmak i¢in normalden biraz daha yiiksek PEEP - 6 — 8 cmH,0O
m Fi02 Sa02 88 — 92 arasinda olacak sekilde ayarlanir

m Trigger -1 ile -2 It/dk ayarlanmali




KOAH alevlenme
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ORIGINAL ARTICLE

Is non-invasive ventilation safe in acute severe asthma?

MicHaAEL PALLIN, Mark HEW AND MatTHEW T. NAUGHTOM

Department of Allergy, Immunology and Respiratory Medicine, Alfred Hospital and Monash University,
Melboume, Victoria, Australia

ABSTRACT

Background and objective: The effect of non-invasive
ventilation (NIV) in acute severe asthma is unclear and
there are concerns regarding its safetv.

Methods: We undertook a 5-year case—control review
of mortality and morbidity associated with NIV use in
acute severe asthma and compared this with asthma
requiring invasive mechanical ventilation (IMV) and a
control group with less severe asthma without ventila-
tory support.

Results: Eight hundred seventy-three patients had
acute severe asthma of whom 30 were treated with NIV,
17 with IMV and 90 served as controls. The mean dura-
tion of NIV was 9.5 £ 7.3 h with inspiratory positive
airway pressure and expiratory positive airway pres-
sure of 11.9x 1.4 and 5.8+ 1.2 cmH:0 respectively.
Mortality was zero in the NIV and control groups, com-
pared with 41% in the IMV group. None of the NIV or
control groups required escalation to invasive ventila-
tion. There were no instances of haesmodynamic com-
promise in the NIV or control groups. Length of
hospital stay was 121 £ 96 h in the NIV group and
similar to the severe IMV group (136 £ 99 h, P> 0.05)
and significantly longer than the control group
(42 + 40 h, P < 0.05).

Conclusions: NIV can be safely used in acute severe
asthma although further work is needed to delineate
the precise patient selection process.

Key words: asthma, mechanical ventilation, morbidity, mor-
tality, non-invasive ventilation.

SUMMARY AT A GLANCE

The role of non-invasive wventilation in acute
asthma is not well described and there are con-
cerns about its safety. Over a 5-year period, non-
invasive ventilation was used without significant
complications in patients with moderate acute
severe asthma.

agement,”” asthma still causes 1 in every 250 deaths.*
Acute exacerbations of asthma requiring hospital
admission are associated with a mortality of between
0.4% and 0.9%.® However, in the setting of a severe
exacerbation necessitating intensive care unit admis-
sion, often with invasive mechanical ventilation
(IMV), mortality may approach 10%.”

Despite standard care in the management of acute
asthma,” some patients fail to improve and require
endotracheal intubation for IMV. Although lifesaving
in dire circumstances, IMV should also be used with
caution, as it is associated with significant complica-
tions in asthmatics. Mortality is estimated to be three
times as high in those patients receiving IMV com-
pared with non-ventilated asthmatics;® barotrauma
occurs In 2-6% of patients;*" ventilator-associated
pneumonia may occur as often as 79%;*" generalized,
including respiratory muscle weakness occurs in up
to 13% of patients® and intensive care unit/hospital

@ CrossMark

exacerbation of chronic obstroctive
1, howewver, remains controversial. Im

ir1 ve hastanede
yoktur.

rements in important physiological
upport to further study in this field.
nway pressure or an indirect effect
rved in respiratory rate and dyspnea
ce suggestive of any improvement in
howewver, 15 lacking. Studies to date
meamngful clinical outcomes. Data
f stay/admission showld be sought in

014 Elsevier Inc. All nghts reserved.



Astim Atak

m Invaziv MV
- Temel problem hava yolu obstriiksiyonu ve ekspirium kisutliligt - hiperinflasyon

m Genelde hacim sikluslu mod secilir

m V,6-8 ml/kg seklinde ayarlanmali

m Aczaltilmis tidal voliim ve solunum sayis1 - permissive hypercapnia

m fdegeri 10 -12 gibi ayarlanir. I/E oranmi ekspirium lehine uzatilir. Yani 1/3, 1/4 gibi
m PEEP ortalama 5 cmH,0O — otoPEEP’in %80’1 kadar arttirilabilir.

m Trigger -2 It/dk ayarlanmali

m Fi02 Sa02 88 — 92 arasinda olacak sekilde ayarlanir







Joumal of Critical Care 32 (2016) 226
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Noninvasive ventilation in acute respiratory distress syndrome: Primum @cmmﬂ
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e rond ARDS olgularinda sadece secilmis vakalarda NIMV denenebilir. —
authors descri 1- Hafif Siddette ARDS e intuba-

with acute r

condude that 2- Qrgan yetmezligi ya da sok tablosunda olmayan

a high Acute . . . . .
prediced Nn NIMV 1-3 saat denenir ve sayet basarisiz ise IMV gecilmeli MD, DM
has several me. .. i o sahajal Uhoonia, MD, DM

The authors do not provide any data on the trends of clinical and Ashutosh N. Aggarwal, MD, DM
blood gas parameters after the initiation of NIV. No details have been Dhruva Chaudhry, MD, DM
provided on the inspiratory and expiratory positove airway pressure ad- Ritesh Agarwal, MD, DM
ministered during NIV. Furthermore, the study included patients even Department of Pulmonary Medicine, Postgraduate Institute of Medical
with hypotension and severe hypoxemia. The current evidence does Education and Research, Chandigarh, India
not support the use of NIV in patients with hemodynamic instability, Department of Pulmonary and Critical Care Medicine, Postgraduate Institute

multiorgan dysfunction, and severe hypoxemia (Paos/Fio, < 100), mak- of Medical Sciences, University of Health Sciences, Rohtak, Harvana, India
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PNOMONI

Normal Windpipe
(trachea)

Lung
Bronchus

Bronchiole —

Alr sacs
(alveoli)
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The role of noninvasive positive pressur Sr ventilation in @c:mm N
community-acquired pneumonia”* " "

A. Murad, MD ?, PZ. Li, MSc ®, S. Dial, MSc ®, ]. Shahin, MSc P-<*

* MoGill Uriversity, Quebec, Canada
B Respiratory Epidemiology Oinical Ressarch Unit, Montred Chest Instinute and Critical Care Medicine SMBO-fewish General Hospital, MoGill University, Montreal Quebec, Canada
 Department of Critical Care, Department of Medicine, Respira tory Dividon, Respina tory Epidemiology Clinical Research Unit, MeGil University Health Centre, Montreal, Queber, Canada

+ Akut solunum yetmezIligi gelisen toplum kaynakh B
pnomoni olgularinda NIMYV yiiksek oranda basarisizhkla

» sonuclanmaktadir. g
Cutcomes e

intensive care umts from January ZDD.-' to January 2012 wu:h the principal diagnosis DEEAP and requmng positive
pressure ventilation was carried out. The primary outcome was acute hospital mortality. Univariable and multi-
variable analysis were performed to assess the association between mode of ventilation and death as well as fac-
tors assocated with failure of NIV,
Results: A total of 229 patients were admitted, with 20 patients excluded from the analysis because of do-
not-resuscitate orders. Fifty-six percent of patients were initially treated with NIV, Of those, 76% failed
NIV and required intubation and invasive ventilation, After adjusting for confounders, no difference in
mortality was seen between patients who received NIV as first-line therapy in comparison with patients
who received invasive ventilation (odds ratio [OR], 1.63; 95% confidence interval [(],0.81-3.28: P = .17).
Multivariable analysis demonstrated a trend toward increased NIV failure for the patients who had higher
Acute Physiology and Chronic Health Evaluation Il scores (P = .07) and vasopressor use at 2 hours after
initiation of positive pressure ventilation (OR, 7.5; 95% Cl, 1.8-31.3, P = .006). In an adjusted analysis,
patients who failed NIV had an increased odds of death when compared with patients who were treated
with invasive ventilation (OR, 2.2; 95% 4, 1.0-4.8; P = .03).
Conclusion: Moninvasive pressure ventilation is frequently used in CAP but is associated with high failure
rates. Mortality was not improved in the group of patients who received NIV as first-line therapy despite
clinical characteristics that might have suggested a more favorable prognosis, Given the high rates of NIV
use, high failure rates, and the hypothesis generating nature of the data in this study, further randomized
studies are needed to better delineate the role of NIV in CAP.

© 2014 Elsevier Inc. All rights reserved.
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KIBAS

m Herniasyon bulgular1 ya da akut norolojik kétiillesme varsa hiperventilasyon
akut donemde kisa siireli uygulanabilir. PaCO2 < 25 mmHg olmamali ( ATLS

- Class 2B oneri )
- F:14-18/dk
- V1t 8-10 ml / kg
m DIKKAT !!!
— Artan intratorasik basin¢ kafa ici basincini arttirir.
- Hipotansiyon OAB (80-100 )-K7B ( 10-15 )= SPB ( 70-80)
- PaCO2 diismesi serebral damarlarda VK / iskemi ve serebral perfiizyon bozulur




VAZODILATATOR SOK

I = = oo B 1
OLASI
YETERSIZ DOKU UzAMI§ VE dDDI VAZODILATASYONLA 2
OKSIJENASYON HIPOTANSIYON BIRLIKTE SEYREDEN !
SOKLAR
NITROJEN METFORMIN

l— HEMORAJIK SOK = ANAFLAKSI

INTOKSIKASYONU || INTOKSIKASYONU
(Hipoksik Laktik
Asidaz)

BAZI i o
‘ | KARDIYOJENIK SOK| }— MITOKONDRIAL L G‘&"%‘&gﬂg"’
[ H HASTALIKLAR
| KARBONMONOKSIT |
INTOKSIASYONU
___| KARDIYOPULMONE| | | SIYANID KARACIGER
RBYPASS INTOKSIKASYONU | YATMEZLIGE

NABRZSIZ ELEKTRIKSEL
AKTIVITE ILE SEYREDEN
KARDIYAK ARREST




SOK

m IMV sirasinda yiiksek Vt ya da basing intratorasik basinci arttirir.
m Yiksek PEEP

m  Yiiksek IP Hipotansiyon

m  Yiksek Vt

m Bunedenle OAB diizelene kadar ya da inotropik ilaglar etkisini gosterene kadar,
- Diisiitk PEEP
- Diigiik IP

~  Diisiik VIt




PEDIYATRIK
HASTALARDA MV




Pediyatrik hastalarda ilk ayarlar

Lung protection strategy for patients with inadequate oxygenation (eg, PARDS)

*PIP: Adjust for target tidal volume 4 to 6 mL/kg (maximum 10 mL/kg); higher PIP (up to 30 to 40 cm H20) required for poor lung compliance
*PEEP: Increase for hypoxemia, atelectasis, may be >10 cm H20
*SpO2: Target 88 to 92%/55 to 88 mmHg

*Pa02: Target 88 to 92%/55 to 88 mmHg

Obstructive airway disease causing inadequate ventilation (eg, status asthmaticus or bronchiolitis)

*RR: Near or below physiologic to prevent breath-stacking and dynamic hyperinflation
oIT: Low/normal, goal I:E of 1:3 to 1:5 or greater
*PIP: >Plateau pressure and <40 cm H20

*PaCOz: Permissive hypercapnia, goal pH >7.20

Airway protection

*Minimize settings to maintain adequate oxygenation and ventilation and avoid ventilator-associated lung injury




Volum Kontrollu

VC

Infant
(<1 year of age)

Toddler/child
(1 to 12 years)

Adolescent
(>12 years)

Tidal volume (mL)

Rate (breaths/minute)
PEEP (cm H20)

Pressure support (cm HzO)'”

Peak inspiratory flow (L/minute)

Inspiratory time
(seconds) Targeted, based upon
changes to inspiratory flow

FiO2 (%)"
Flow trigger (L/minute)

Pressure support cycle

5 to 8 mL/kg (healthy lungs)

3 to 6 mL/kg (lung protective
strategy)

20 to 30
3to8

Minimum 6 to 10

Adjusted to fit desired inspiratory
time

0.4t00.6

Start with 1.0, rapidly wean to <0.6
0.25t00.5

10 to 25% of peak flow rate

5 to 8 mL/kg (healthy lungs)

3 to 6 mL/kg (lung protective
strategy)

15to 25
3to8

Minimum 6 to 10

Adjusted to fit desired inspiratory
time

0.7t0 0.9

Start with 1.0, rapidly wean to <0.6
0.8to2

10 to 25% of peak flow rate

5 to 8 mL/kg (healthy lungs)

3 to 6 mL/kg (lung protective
strategy)

12 to 20
3to8

Minimum 6 to 10

Adjusted to fit desired inspiratory
time

09to1l.2

Start with 1.0, rapidly wean to <0.6
0.8to2

10 to 25% of peak flow rate




VOLUME SIMV+PS

29 cm H0
PIP
mL
. \.l'
mU/kg
. A\
L/min
. MV
9 cm H0
MAP

8

Tidal Volume Peak Flow Mandatory Breath Rate Pressure Support  Trigger Sensitivity
- Insp.Time: 0.4s —!

'8;‘;?;;? i Insp Hold Ii Exp Hold I o Accept
& %A"'I‘;':ﬁf i Alarms Ii Mode i




Basin¢ Kontrollu

PC

Toddler/child
(1 to 12 years)

PIP (cm H20)"
PEEP (cm H20)
Rate (breaths/minute)

Inspiratory time (seconds)

Pressure support (cm HzO)A

FiO2 (%)’
Flow trigger (L/minute)

Pressure support cycle

Infant
(<1 year of age)
16 to 25
3to7
2010 30
0.41t00.6

Minimum 6 to 10

Start with 1.0, rapidly wean to <0.6

0.25t00.5

10 to 25% of peak flow rate

16 to 25

3to7

15to0 25

0.7t0 0.9

Minimum 6 to 10

Start with 1.0, rapidly wean to <0.6

0.8to 2

10 to 25% of peak flow rate

Adolescent
(>12 years)
16 to 25
3to7
12 to 20
09t01.2

Minimum 6 to 10

Start with 1.0, rapidly wean to <0.6

0.8to 2

10 to 25% of peak flow rate




cm H: 0

38.2°"

15 080 | 20 1.0

Delta Pressure Insp. Time Mandatory Breath Rate PEEP Pressure Support  Trigger Sensitivity

Incrcare i Insp Hold “ Exp Hold l &/ Accept
) SAIlI:r:r?r? ‘ Alarms l‘ Mode I
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