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MV-Tarihce

Pozitif basingl ventilasyon (1950 - ......)
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AUTOMATIC CONTROL OF MECHANICAL
Asv VENTILATION. PART 2: THE EXISTING

TECHNIQUES AND FUTURE TRENDS
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NORMAL

Work of breathing [arbitrary units]
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Nunn JF. Applied Respiratory Physiology 5t edition (2000)

Otis esitligi

MinVol — (f * V)
1+2a*RC* -1
Vy

a*RC

f —respiratory rate
RC — time constant
MinVol — Minute ventilation

V4 —dead space

2m?
a— ___ =0,33 (constant for sinusoidal flow)
60

Otis AB, et al.J App Physiol 1950;2:592-607.
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Kontrendikasyonlar

Kesin : Kacak varsa...
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* Bronkoplevral fistiil
Rolatif:

Cheynes Stokes solunumu



Baslangi¢ ayarlar

- IBW : Boy ve cinsiyet *Trigger sens: 2-3 |/min
* %MV : % 100 veya % 110 * Rise time: 50 ms

- PEEP: manuel - ETS: 25-40%

* FiO, : PaO,’ ye gére * Pasvinax: 30 cmH,O
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IBW ayarlamak
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Pasif hastalarda ayarlar

Sabit

{

73 fmn 665" PaCO,’ ye gore %10
h
495 VTcontrol \ artir ya da azalt

Aktif degil <

,ﬁ
\ L|1'|| Y omH2O

Flowtrigger PEEP/CPAP PGOZ, P/V egriSine

ore ayarla
Hedefe ( 50 ’ Y
ulasmiyorsa artir QHEE




08UE

PRI T R P LT T S L A TR S
TF 5514:Check loudspeaker

4001
390 4
200 1
1001

a4

1984

59+

91

-CSA+

-188+

491

20

-

a+

23

5 By BS

_Flow
1/min

Paw
" cmH20

ACNET
550

Ppeak
cmH20

UTE

ml

. ./.

Trigger

16

ExpMinVol

1/min

fTotal

b/min

! /—\ /\ /
+ + Bt + + \N§-¢ + + 5 +

-19

Controls

100
%




Aktif hastalarda ayarlar
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Genel ayarlamalar

Pasif hastalar

Normal lungs COPD ALIL, ARDS Chest wall ARF
stiffness
Days 35T (50%) 103 (14%) 108 (15%) 20(3%) 129 {18%)
Patients 115 33 26 11 71
MV (%) 115 (1001307 130 (110-150) 135 (115-150) 150 (130170 135 (110160}
PEEP {cmH;0) 5.0(50-5.0) 5.00(5.0-8.0) 0.5 {6.0-11.0) 5.0(3.0-5.0) 50(5.0-8.0)
VI/PBW (mlkg) B.3(7.7-9.1) 0.3(8.2-10.8) 1.6 (6.7-8.8) T4(6.2-8.2) 8.4 (7.8-8.9)
Aktif hastalar
Normal lungs COPD ALL ARDS Chest wall ARF
stiffness
Days 333(55%) 109 (18%) 25 (4%) 33(5%) 110 {18%)
Patients R 25 17 8 49
MV (%) 100 (100120 100 {100-120) 130 110-137) 120 (100-150) 120 { 100-140)
PEEP {cmH;0) 5.0(5.0-5.0) 5.0 (5.0-6.0) 8.0 {5.0-10.0) 5.00(5.0-57T) 5.0{5.0-6.2)
Vi/PBW (mlkg) 7.9(7.3-88) 8.5 (7.7-9.5) 8.1 (6.7-8.8) T.006.0-7.8) L8 {7.1-8.5)

Arnal. Intensive Care Med 2008



Limits 1 Limits 2 Loudness Buffer

Fate W Apnea time

l£rmin bArmin

20 (35

e
20.0

Additional, ventilator independent, patient monitoring
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+ Ekstiibasyon = NIV

ASV ile weaning

- Weaning kriterlerinin giinliik gézlemi

* Weaning denemesi > Hemsireler




Weaninge hazirlik izlemi

Genel kriterler Solunumsal kriterler
¢ FlOZ £ 500/0
- PEEP < 5 (8-10) cmH,0

- Sedasyon yok

» Tnotrop/vazopresér yok
* Yeterli 6ksurdk

* Emirlere uyuyor

* Pinsp < 20 cmH,0

Ely. New Engl J Med 1996




Weaning denemesi

ASV denemesi

° PEEP =h CmHzo
. FiO, = 30%
- MV% = 25 o/o

10 dk siki izlem

30 dk sonunda ekstiibasyon karari
+ NIV



ASV ile weaning

TABLE 2

Monitored respiratory data and arterial blood
gases of extubated patients during the last 15
min of the weaning period

ASV PSV p-value
Subjects n 40 39

PS level 7 [6-8) 7 [7-1) 0.12
pH 7.41 (7.35-7.45)  7.39 (7.33-7.45) 0.54
Pa,co, mmHg 56 (51-64) 57 (50-66) 062
HCO; mmol-L™ 36 (35-40) 36 (29-40) 06
Pa,0./FL0, 2B8 (230-310) 267 (230-297) 0.46
V'E L-min™ 8.3 (7.4-9.1) B.4 (69-9.8) 0.87
V'E mL-kg™ 119 (101-148) 126 (103-133) 0.91
vrmL 394 (333-489) 424 (326-474) 0.74
VT mL-kg™ 57 (5.3-6.3) 5.4 (49-6.9) 0.45
Respiratory rate 22 (17-26) 23 (20-27) 0.43

breaths-min™

RCexp s 0.9 (0.7-1.1) 0.8 (0.7-0.9) 0.37
te s 19 (1.5-2.5) 1.7 (1.4-2) 0.16
tis 0.8 (0.7-1.2) 0.9 (0.8-1) 0.81
Po.1 emH.0 2.8 (1.1-3.9) 23 (2-34) 057

Kirakli. Eur Respir J 2011



A Randomized Controlled Trial Comparing the
Ventilation Duration Between Adaptive Support

ASV

Ventilation and Pressure Assist/Control Ventilation
in Medical Patients in the ICU

Cenk Kirakli, MD, Ilknur Naz, PT, MS; Ozlem Ediboglu, MD,; Dursun Tatar, MD; Ahmet Budak, MD;,

and Emel Tellioglu, MD

TABLE 1 | Baseline Characteristics of the Two Groups at the Time of Inclusion

CHEST 2015; 147(6):1-7

Varizble ASV (n=114) P-AQV (n=115)
Age, y 70 (61-79) 73 (63-80)
Male sex 78 (68) 77 (67)
APACHE 1I 22 (18-26) 22 (18-25)
FEV, L 1.02 (0.58-1.55) 0.84 (0.68-0.97)
FVC, L 1.74 (1.01-2.01) 1.34 (1.19-1.83)
FEV,/FVC, % 71 (52-81) 64 (43-82)
pH 7.24 (7.16-7.32) 7.23 (7.16-7.33)
Paco, mm Hg 82 (58-99) 75 (52-95)
Pao,/Fio, 159 (114-216) 153 (120-213)
Total amount of midazolam, mg/patient 5 (0-30) 5 (0-35)
Total amount of fentanyl, pa/patient 0 (0-20) 0 (D-25)
Cause of MV
COPD 73 59
Cardiac 10 13
Pneumonia 11 16
Cerebrovascular 7 14
Restrictive 5 5
Sepsis 3 3
Malignancy 3 4
Obesity-hypoventilation 2 1

[atz are presented as median (interguartile range], No. (%), or No. Respiratory function tests are for the patients with obstructive and restrictive lung
disease onby. Arterial blood gas results are the ones just before intubation. ARACHE = Acute Physiolonic and Chronic Health Bvaluation; ASV = adaptive

support ventilation; MV = mechanical ventilation; P-ACQY = pressure assist/control ventilation.
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A Randomized Controlled Trial Comparing the
Ventilation Duration Between Adaptive Support

A sv Ventilation and Pressure Assist/Control Ventilation
in Medical Patients in the ICU

Cenk Kirakli, MD, Ilknur Naz, PT, MS; Ozlem Ediboglu, MD,; Dursun Tatar, MD; Ahmet Budak, MD;,

and Emel Tellioglu, MD
CHEST 2015; 147(6):1-7

o Censored (self-extubated or died before extubation) o Censored (self-extubated or died before extubation)

— ASV — ASV
0.8
@ Log rank p= 0.004 e UMY Log rank p= 0.047 ===+ P-ACV

0,8
07
06
05

04

0.3

0.2

Cumulative proportion of patients

L=]

= i A R e I
O,U‘ i i
B o 15 20 25 30 0 50 100 150 200 250 300

Total MV duration, days Weaning duration, hours




ASV

A Randomized Controlled Trial Comparing the
Ventilation Duration Between Adaptive Support
Ventilation and Pressure Assist/Control Ventilation
in Medical Patients in the ICU

Cenk Kirakli, MD, Ilknur Naz, PT, MS; Ozlem Ediboglu, MD,; Dursun Tatar, MD; Ahmet Budak, MD;,

and Emel Tellioglu, MD
CHEST 2015; 147(6):1-7

TABLE 2 | Comparison of ASV and Conventional Ventilation Groups

Outcome ASV (n=114) P-AQV (n=115) FValue
MV duration until weaning, h 67 (43-94) 92 (61-165) .003
Mean = 5D (8477} (126 +102) 004
Weaning duration, h 2(2-2) 2 (2-80) 001
Mean +5D (20+49) (44 +64) 017
Total MV duration, d 4 (2-6) 4 (3-9) 016
Mean +5D (5+4) (6+5) .008
Total No. manual settings per patient 2(1-2) 3(2-5) =.001
LOS in the ICU, d 7 (4-11) 8(5-13) 19
Intubation-free days at day 28 23 (1-25) S o
Mortality at day 28 46 (40) TABLE 3 | Weaning Status of the Two Groups
seif-extubation — Weaning Status ASY P-AQY P Value
VAP 8(7)
Data are presented as Mo. (%) or median (IQR). Mean = 5D is also presented for some variabh Success 64 {EE }a >4 {4? }b 06
LO5 =length of stay; VAP =ventilator-associated pneurnonia. See Table 1 legend for expansior Failure 14 {1 7 }a 25 {12 }tr
Nonweaned 36 (32)= 36 (31)e
Simple 63 (B1) 44 (56)¢ .001=
Difficult 12 (15)- 30 (38)
Prolonged 3 (4)r 5 (6)¢




IntelliVent-ASV

+ EtCO, degerine gore ASV
- PS diizeyi

. Vo

. S

+ SpO, degerine gore PEEP+FiO,
* "Quickwean” ve otomatik "SBT" fonksiyonu
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IntelliVent-ASV

Randomize-crossover ¢alisma

ASV vs IntelliVent-

ASV

2 saatlik uygulamalar

Glvenlik ve etkinlik

Safety and efficacy of a fully closed-loop
control ventilation (IntelliVent-ASV®)

in sedated ICU patients with acute respiratory
failure: a prospective randomized crossover
study

Table 1 Baseline characteristics of the study population and lung
condition at inclusion

Parameter Value
Sex ratio (M/F) 3218
Age (years) 65 + 16
Predicted body weight (kg) 62 + 12
SAPS I 50 + 18

Mechanical ventilation duration before inclusion (days) 2 4+ 2
Lung condition at inclusion, n (%)

Nomal lungs 19 (38)

Coma: stroke, head trauma, meningitidis. .. 12 (24)

Sepsis 7 (14)

ALI/ARDS 31 (62)

Pulmonary injury: pneumonia, aspiration, chest 20 (40)
trauma. . .

Extra-pulmonary injury: septic shock, pancreatitis, 11 (22)
TRALI

TRALI transfusion-related acute lung injury

2012 May;38(5):781-7. Epub 2012 Mar 30


http://www.ncbi.nlm.nih.gov/pubmed/22460854
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IntelliVent-ASV

Safety and efficacy of a fully closed-loop
control ventilation (IntelliVent-ASV®)

in sedated ICU patients with acute respiratory
failure: a prospective randomized crossover
study

Parameter ASV Intelli Vent-ASV® p

MV (L/min) 7.6 (6.5-9.5) 6.8 (6.0-8.0) =0.001
Vr/PBW (mL/kg) 8.3 (7.8=9.0) 8.1 (7.7-8.6) 0.003
RR (breath/min) 15 (14-17) 14 (13-17) 0.004
Ppygp (cmH-,0) 28 (24-33) 25 (22-29) <0.001
Ppp st (cmH-,0) 24 (20-29) 20 (19-25) 0.005
PEEP (cmH-;0) 10 (6-14) 8 (5=10) 0.011
FiO: (%) 40 (30-50) 30 (30-39) =0.001
Cerar \MJCcmH-0) . 37 (31-398) 37 129 IRENE
Rpye (cmH-50 s/L) 16 (14-1R) 17 (14-19) 0.699
RCgyp (8) 0.7 (0.6-0.8) 0.7 (0.6-0.8) 0326
pH 7.3 (73-7.4) 73 (7.2-74) 0.104
Pa0s (mmHg) 92 (81-124) 84 (75=104) 0.052
Pa0+Fi0D> immHg) 240 (163=-318) 259 (197-323) 0.117
PaC0:; (mmHg) 37 (34-42) 37 (33-49) 0.026
Sa0, (%) 97 (95-98) 06 (93-98) 0.028
CO; gradient 11 {(7-18) 11 (6-18) 0.874

immHg)

2012 May;38(5):781-7. Epub 2012 Mar 30


http://www.ncbi.nlm.nih.gov/pubmed/22460854

- 67y/E
- AECOPD
1 saat NIV

pH: 7.06

PaO,: 86 mmHg
PaCO,: 123 mmHg
HCO,: 22

Sa0,: 91%
PaO,/FiO,: 215




Olgu

» AKG (2 saat Intellivent ASV)
> pH: 7.36
» PaCO,: 65 mmHg
» Pa0,: 143 mmHg
» HCO5: 33 mmol
» Sa0,: 99%



Olgu

- AKG (SBT oncesi)

- pH: 7.41

- PaCO,: 46 mmHg

- PaO,: 66 mmHg

- HCO3: 29 mmol

- 5a0,: 93%

- SBT basarili - EKSTUBASYON



Olgu

Total MV sliresi: 29.4 saat

* Pasif : 0.08 saat
* 99 % hasta tetikliyor

Quickwean aktivasyonu: 1.81 saat

Weaning suresi: 28 saat

(Quickwean akt. dan ekstiibasyona kadar gegen siire)

Manuel ayar sayisi: 2




Olgu

+ Otomatik ayar sayisi :

- MinVol % : 235 (8/saat)
- FiO, : 34 (1.16/saat)

- TOPLAM : 269

* 10 saat NIV

+ YB glini : 4 gun

* Hastane gind : 5 gun




Ayar sayilari (KOAH, Yayinlanmamis veri)

Median no. of adjustments / day

400

Fl e |

Intellivent ASV

Mode

P-ACV + PSV
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B Manual
M Total




Hemsireler acisindan

Tek mod

Hasta durumuna adaptasyon
Uyum daha iyi

Daha az alarm

Konforlu

Daha az sedasyon

- Glvenilir



Doktorlar acisindan

Bakimda homojenite
Isyiikinde azalma

Daha az sedasyon
Weaning siiresinde azalma

Ventilatér idaresinde kolaylik

Tedavi organizasyonunda gelisme

Bilgide artis



- Girdi: Ekspiratuar zaman sabiti

Sonucg

ASV: kapali halka ventilasyon

Fizyolojiye dayanan algoritm

Ayarlamak kolay

* Monitorizasyon konvansiyonel

Kontrendikasyonlarda ve karmasik solunum

mekaniklerinde dikkat !...
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15. ULUSAL DAHILI VE CERRAHI
BILIMLER YOGUN BAKIM KONGRESI
7. AVRASYA YOGUN BAKIM TOPLANTISI
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