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 IPAP (inspiratuvar pozitif hava yolu
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~— Neden Yeni\M\oolla{

Hasta-ventilator uyyumsuzlugu

*Hastanin istedigi solunum destegi ile ventilatoriin uyguladig arasinda
stire, baslangic veya destek miktari acisindan tam uyum olmamasi

*Nedenleri;
solunum sistemi mekanigi, ventilator ayarlari, kullanilan maske ve
maske kacaklar1 olabilir.

Hastanin ihtiyacina gore ventilasyon destegi (degisken PS)



Yeni Modlar

PAV (Proportional Assist Ventilation)

//

AVAPS

AVAPS-AE

1VAPS

NAVA



~~ PAV (Orantili Destek Ventilasyon)

Hastanin solunum eforuna ventilator yanitini artirmak icin
gelistirilmis

Onceden azarlanrms sabit basing yerine hastanin spontan
solunum eforuna oranla inspiratuvar akim ve basing
saglanir

Inspiryumdan ekspiryuma gecis, onceden belirlenen
inspiratuvar akim hizindaki azalmaya bagli olmayip,
inspiratuvar efor sonlandiginda inspiratuvar destek
sonlandirilir

Hasta-ventilator senkronizasyonu-konforu



Am J Respir Crit Care Med. 20017 Nov 1;164(9:1606-11.

TABLE 1. BASELINE DEMOGRAPHIC, PHYSIOLOGIC AMD GAS
EXCHANMGE VARIABLES

/Nnninvasive proportional assist ventilation for acute respiratory insufficiency. Comparison with
pressure support ventilation.

Gay PC' Hess DR, Hill NS.

Variable PAV PS5V p Value
n 21 23

Age, yTs f1+3 67 + 3 0.27
Female, % 57 52

Body mass index 26 +1 28 = 2

APACHE Il score 19+ 2 17 =1 0.34
Heart rate/min 101 =5 103 £5 0.77
Respiratory rate/min 31 £1 i3+2 0.34
Accessory muscle use 22+0.12 2.1 x0.2 0.84
Dyspnea score F+1 6*1 0.20
pH 7.30 = 0.02 7.35 = 0.01 0.02*
Parn, mm Hg 59+ 4 54 + 3 0.35
Pag,/Ha, 138 = 18 176 £ 17 0.17
Hypoxemict, % 0 50 0.20
Hypercapnic, % 20 10 0.49
Both, % 40 25 0.33
Normal ABGs, % 10 15 0.39
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TABLE 4. DURATION OF VEMTILATOR USE, COMPLICATIONS,
TREATMENT REFUSALS, AMD LEMGTHS OF STAY

PAV P5V p
Duration of use, h 13.0 £ 2 11.2 = 4.4 0.82
Complications

Masal bridge ulcers 0 &

Claustrophobia 0 1 0.03
Treatment refusals 1 B 0.0
Length of stay, d

Iy 63+ 1.4 52+ 1.1 0.57

Hospital 120+ 2.0 14.0 + 3.6 0.82

Crata are mean = 500

Mortalite ve entiibasyon
oranlar1 benzer
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Noninvasive pressure support versus proportional assist ventilation in acute respiratory failure.

Intensive Care Med. 2003 Jul;29(7):1126-23. Epub 2003 Jun 12.

Femandez-Vivas M' Caturla-Such J. Gonzilez de |a Rosa J. Acosta-Escribano J. Alvarez-Sanchez B, Canovas-Robles J.

Variable PS5V PAV P value
(n=39) (n=2358)
Age, years 6513 62+14 NS
Apache II score, at 24 h 204 19+4 NS
Respiratory rate, breaths/min 35+6 3716 0.05
Oxygenation index (Pa0,/FiO,) 139+53 13857 NS
Pa(),, mmHg B0 B5+0 NS
p 7.28+£0.10 1.30£0.11 NS
PaC(),, mmHg 6020 34+21 NS
Heart rate, beats/min 111£15 10714 NS
Systolic blood pressure, mmHg 139+25 139127 NS
Diagnoses
Exacerbations of chronic respiratory failure
COPD 25(42) 22 (38) NS
Neuromuscular disorder 3(5) 4(7) NS
Cardiogenic pulmonary edema 1(12) 9(15) NS
Hypoxaemic acute respiratory failure
Pneumonia 13(22) 16 (27) NS
Acute respiratory distress syndrome 4(7) 3(3) NS
Extubation failure T(12) 4(7) NS
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Fig. 2 Dyspnoea improvement on the 0-10 visual analogue scale
{(VAS). Comparison of PSV and PAV modes at start of non-inva-
sive ventilation (baseline) and at 1 h, 8 h, and 24 h (Student’s
t test, N5). Start of noninvasive ventilation vs 24 h for within
group comparisons (PSV and PAV) (ANOVA, *P <0.001)
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Fig. 3 Comfort on the 0-10 visual analogue scale (VAS). Compar-
ison of PSV and PAV modes at start of non-invasive ventilation
(baseline) and at 1 h, 8 h, and 24 h (Student’s  test, ¥P <0.001).
Start of non-invasive ventilation vs 24 h for within group compari-
sons in the PSV mode (ANOVA, +P <0.001) and PAV mode (AN-
OVA, NS)

Mortalite, entiibasyon oranlari ve hastane yatis siireleri benzer



//»
J Intensive Care Med. 2018 Jan 1:885086618769021. doi: 10.1177/08550666158769021. [Epuh, ahead of printl
Evidence Supporting Clinical Use of Proportional Assist Ventilation:
A Systematl Rewew and Meta-Analysm uf Cllnlcal Tnals

14 RKC, 931 hasta (NIMV/IMV)

NIMV grubunda; Entiibasyon ve mortalite bakimindan
PS ile fark yok



AVAPS

Average Volume Assured Pressure Support
(adjunct to Pressure modes)

IPAP max

U U




_AVAPS (Ortalama Voliim Garantili Basin¢ Destegi)

Top.S1izim. He. Tatikl, TJTyor
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AVAPS

CPAP tedavisine yanitsiz OHS'li hastalar

S/T vs AVAPS

AVAPS grubunda nokturnal PtcCO2’de anlamli azalma

Storre JH, et al. Chest 2006;130:815-21



- AVAPS

Table 1 Initial patient assessment results

KOAH atak ve
hiperkapnik
ensefalopatili 22 hasta

S/T vs AVAPS

Briones Claudett KH, et al. BMC
Pulm Med. 2013;13:12. doi:
10.1186/1471-2466-13-12

NIV study groups (All 22 patients) Mean sD P

BMI BiPAP 5/1 2622 287 99
BiPAP S/T +AVAPS 2423 262

Age (years) BiFAF 5/1 7755 £.49 10
BiIPAP S/T + AVAPS 7982 353

APACHE Il BiPAP 5/1 1845 250 86
BiPAP S/T + AVAPS 1855 273

Initial GSC BiPAP 5/1 8.36 143 1.00
BiPAP S/T + AVAPS 8.36 1.63

Initial pH BiPAP 5/1 7.28 0.02 A5
BiIPAP S/T + AVAPS 7.29 0.03

*Statistically significant (P value <.05).

A total 22 patients, 11 patients of group BIPAP 5T and 11 patients of group

BiPAP 5T +AVAPS.



Table 2 Evolution of blood gases, vital signs, and ventilatory parameters (mean * SD)

Variables Groups Initial 1 hour 3 hours 12 hours P

G5C BiPAP S/T 83+14 Q7 +2 1215 131 00001
BiPAP 5/T + AVAPS 83+ 16 1M+1 141 +08 15+£0

pH BIPAP 5/T 728+ 002 730+005 73101 732£012 3
BiPAP 5/T + AVAPS 729+ 003 734 +004 737+01 737 £008

pCO, BIPAP 5/T 648 + 61 583+ 87 532+9 501 +65 03
BiPAP 5/T + AVAPS 63+163 507+112 454 +£789 436+ 65

PO, BIPAP 5/T 666+ 127 831 £178 753+ 267 797 £162 3
BiPAP 5/T + AVAPS 715+ 168 78+ 191 75+ 115 874+ 18

Respiratory rate BiPAP S/T 79+56 232+35 x26 20161 o
BiPAP S/T + AVAPS 9+69 1744+ 31 185136 199 £51

Maximum delivered IPAP received BiPAP S/T 123£09 126+ 09 143+08 147+1 005*
BiPAP S/T + AVAPS 198+22 183+23 18+ 26 17123

Exhaled tidal volume BiPAP S/T 304 + 606 4005+ 739 519+ 614 53111636 o
BIPAP S/T + AVAPS 2986 + 543 6063 + 754 6263 776 6176+ 774



J Crit Care. 2017 Jun;39:232-237. doi: 1010184 jere.2016.12.023. Epub 2017 Jan 30.

Evaluation of the feasibility of average volume-assured pressure support ventilation in the
~ treatment of acute hypercapnic respiratory failure associated with chronic obstructive pulmonary
disease: A pilot study.

Ciftci F'. Ciledad A2, Erol §°, Oz M*, Acar D°, Kaya AS.

Ceneral characteristos of the patents with COPD and AHRF who were treated with AVAPS

Characteristics

Subjects, n 106

Ay 718 +£ 109
Female 52 (49.05)

BMI, kg /m* 73479

ot amoing oy pHye AVAPS basarisi: %76.4

Comorbidities

Hy pesrtension B2 (774

Miabetes mellitus 36 (34)

Coronary artery disease 35(33)

O5A 11(10.4) . R K K .o

Hy perlypidemia 9 (8.5) B l 1 1 l f 1 t 1 ®
Chronic rénal failure 15(14.2) asarl 1 e 1 ls <1 1 a ( Or er'
Osteoporos s 2(149) .

FEW1, Zprediced 387 4+ 145 B 1 CRP GI(S 11

FVC Epredicted 514 + 168 aza ) ) 1 ( 2‘

FEV1/FVC 435 4+ 116 oA

o o tteki AKG yanit

PFaco,, mm Hg 698 4+ 110 Saa e <1 Yanl 1

Base excess 38419

HCO= 25 4 58

PatzFiz 2024 4+ 297

He matocrit, mg/dL 403 4 BT

C-reactve protein, mgl 505 4+ B0.7

Procalatonin, ng /mL 06 4+ 0.8

GCS 146 + 06

APACHE NI 186 + 41

CCl 1.8 + L1




- AVAPS-AE (Automatic EPAP)

Hedef tidal volim ve degisken PS’a ek olarak

Havayolu direncini olcerek, tist havayolu acikligini
saglayacak sekilde EPAP ayar1

KOAH ve OHS'li hastalarda eslik eden OSA

Obstriiktif apnelerin engellenmesi?



Noninvasive auto-titrating ventilation (AVAPS-AE) versus average volume-assured pressure
— support (AVAPS) ventilation in hypercapnic respiratory failure patients.

niern Emerg Med. 2018 Mar 6. doi: 10.1007/s11729-015-1321-2. [Epub ahead of print]

Gursel G, Zerman A, Basarik B, Gonderen K', Aydogdu M2, Memmedova §'.

Table 1 Demographics and baseline characteristics of the patients

Group 1 (AVAPS-  Group 2 (AVAPS) P
AE) (n=28) {n=22) mean + 5D
mean + S
Age (years) 63 +19 604+ 12 0.188
Gender, female., 18 (6d) 10 (46 0183
n (%)
BMI (kgfm™) 249 3511 0.379
BMI = 30 kg/m”, 1 Bi{6d) 14{64) 0.962
n (%)
APACHE I 154 I7+4 0.182
FEWV /FVC (%) 63+ 18 61+ 16 0.8T8H
EF (%) 58+9 608 0.327
PAP (mmHg) 45+ 1 S0 +1 0.216
Admission ABG T7.33 006 T.32+0.04 0.508
pH
Pay (mmHg) T5+12 T5+15 0.929
PaC O, (mmHg) 69410 &7 +8 0.517
HCO, (meq) 325 354 0.052
Sat % D2+3 94 +3 0126
Diagnosis, (55
OHS 10 (36) G (30 0.679
COPD 17 {61) 15 (68) 0.585
CHF 14 (50 Q41 0.522
Infection 6(21) 2{M 0.238
LTOT, (50 21 (75) 13 (62) 0.325
Home MWV, 1 (%) 14 {50 10 (46) 0.749
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Group | (n=28) Group2in=22) P
Patients with 10% reduction in the PaC0, levels (%) 06% 91% 0.546
Mean day of 10% reduction |.4+0.5 27+24 0.007
Patients with 10 mm Hg reduction in the PaCO, levels (%)  89% TT% 0.223
Mean day of [0 mmHg reduction |L8+1.2 3+ 0.044
Patients whose PaCO, drops at first 6 h (%) 03% 0% 0.004
Mean amount of PaC0, reduction at first 6 h immHg) T+£7T 243 0.025




Table 4 Comparison of the course of ventilation parameters between the zroups

Group 1 {r=2H) First & h mean £+ 50

15t day mean+ S50 2nd day mean + 50 3rd dzy mean + 50 dth dey mean+ 50

Group 2 (r=12)
Max [P {crnH, (3}
Growp 1 28 457 Wb 247 1845 i Y
Grrowp 2 M+6 28+5 14 2T+6 2a+6
Mean IF {cH ()
Group | 2 £5 1247 2147 1916 M+6
Grrowp 2 18+5 W+6 W+5 W+ 18+4
Max EP {cmH )
Growp 1 12£3° 13+£F 13+ 1343 1343
Growp 2 14 813 843 i+3 843
Min EP {crnH A
Group | 5+0.6° 5405 5407 5+04" 5+F
Grrowp 2 at1.2 T+3 T+2 T+3 T+3
PRespiratory raie
Group | 19+£2 19+2 W+2 1943 20+4
Grrowp 2 21 +6 X484 21 +4& 345 244
Tidal volume {ml.}
Group | 509 + 64" 525+ 60" 624 +63° 5304+ 45 541+41°
Group 2 435+ 107 461 +68 445+ 110 4T0+ 62 487+ 351
Minute ventilation {Lfmin’
Group | 97+ I+ 1.7 4+2 1M+17 11.2423%
Group 2 82+215 D1+25 10+3 1027 10+2.1
Leak (L/min)
Group | 32+ 10° 35+ 10 411" 364120 35411°
Group 2 IT+6 W+la IT+4 2T+4 Ja4d
Mean daily usage time (h)
Group | F+3 10+17 10+2 11+2 1142*
Group 2 4+1 D+325 10+3 10+3 10+2




_—— Intelligent volume
pressure support (iVAPS)

Hedef alveoler ventilasyon
Va: fx (VT-Vd)
Anatomik 6li bosluk: 120 x (height/175)
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Respirology. 2014 May19(4).586-603. doi: 10.1111/rezp. 12265, Epub 2014 Mar 24
Randomized trial of 'intelligent’ autotitrating ventilation versus standard pressure support non-

invasive ventilation: impact on adherence and physiological outcomes.

Kelly JL' Jave J. Pickersqill RE. Chatwin M. Morrell MJ. Simonds AK.

18 kronik obstriiktif veya restriktif akciger hasta
iVAPS vs PSV gruplarina randomize
Bazal ve 1. ayda PSG ve transkutan CO2

Iki grup arasinda spirometri, solunum kas giicti, uyku
kalitesi, arousal ve SaO2 bakimindan fark yok



Median difference
between treatments

IVAPS Standard PS (85% CI) P

Ventilator settings (rm = 18)

FS minimum and maximum 5.0 {5.0-5.0)-17.5 {15.0-18.0) n'a n/a n/a

boundaries (iVAPS) (cmH0)

PS (standard PS) {cmH,0) n/a 10.0 {9.0-11.4) n/a n/a

EPAP (cmH,;0} 7.8 (6.0-9.0) 7.3 (6.0-9.0) 0(0to 1) 0.77

RR (bpm) 16.5 (14.0-21.0) 12.0 (12.0-13.0) 4.7 (2.3107.3) 0.001*

Target Va (I/min) 4.9(4.1-6.1) n/a n/a n/a
Ventilator output {n = 16)

PS delivered median (cmH,0}* 8.3 (5.6-10.4) 10.0 {9.0-11.4) -2.2 (-4.51t00.3) 0.0011

Median leak (l/min}—wvent 6.5 {3.5-26) 3.6 {0.2-9.6) 3.5 (-2.5 10 9.6) 0.23

Median tidal volume {(mL}) 421 (321-521) 400 {300-575) -10 (-54 to 23) 0.47

Median minute ventilation {I/min} 6.8 (5.3-8.3) 6.2 (5.4-0.4) -0.2 (-1.2t0 0.5) 0.50

Median RR (bpm) 16.7 {13.2-18.4) 15.5 {13.5-17.0) 0.3 (-0.7 to 2.2) 0.41
Adherence (n = 17)

Mean NIV usage time (hh:mm/day)  5:40 (4:42-6:49) 4:20 (2:27-6:17) 01:04 (00:27 to 1:44) 0.004*

% days used in study 91 (64-98) 92 (70-99) -1(-156t0 7) 0.53

% days used =4/24 74 (49-92) 60 (27-85) 8(-2to17) 0.1




Nilius G'2, Katamadze N2, Domanski U', Schroeder M7, Franke KJ1-2.

Table 3 Ventilation parameters from device

IPAP, cmH,O
EPAP, cmH,O
Leakage, L/min

56931054 549212435

Inspiratory time, sec
Spontaneously cycled breaths, %
Alveolar ventilation. Limin

e

= nt.J Chron Obstruct Pulmon Dis. 2007 Mar 30;12:1038-1045. doi; 10.2147/C0PD.S126970. eCollection 2017.

Table | Respiratory events

Non-invasive ventilation with intelligent volume-assured pressure support versus pressure-
controlled ventilation: effects on the respiratory event rate and sleep quality in COPD with
chronic hypercapnia.

IVAPS 5T
UL n/h 0.3:0.8 0.0£0.0
Ventilator asynchrony (PVA), n/h 02+0.6 0615
PVA + UL n/h 0.6+12 0.6£15
Ventilatory drive. n/h 17134 | 8143
Obstructive hypopneas, n'h 5148.1 3.0+46
Central apneas + hypopneas, n'h 17134 | 8+4.5
Owerall events, n/h 83102 5.446.7




Table 2 Other respiratory parameters

Table 4 Sleep parameters
IVAPS 5T P-value
IVAPS ST P-value

520, during NREM, % 927135 91.04+38 0.036 Total o - : 0778
20, during REM, % 97 744 4 90,6448 0.169 otal sleep time, min 26291611  268.9160.6 .
Total S30. % 035 90930 (R Sleep period time, min 34451544 32634599 0140
Respiratory rate during W, 174+40 189431  0.026 Time in bed, min 35885514 L1573 0056
breaths/min MREM sleep, % 84.2178 85417 4 0.379
Respiratory rate during REM, 16.0£1.9 172432 0.064 REM sleep, % |5.8+7 8 |4 617 4 0.379
breaths/min N3 sleep, % 2924163 87126 0727
Respirat te during NREM,  I59+18  [76434 0016 .

sepiraoTy pate g Sleep efficiency, % 739tl61 809107 0272
breaths/min .
PtcCO, during W, mmHg 46061 496166 0307 WASO, min 6311638 50.1=380 0233
PtcCO, during REM, mmHg 5| 4+6 3 55 0464 0.139 WYASO/sleep period time, % 2331169 152+114 0433
PtcCO, during NREM, mmHg 500466 541454 0078 Arousal index, n/h 15499 24447 5 0.683

Total PteCO,, mmHg 49164 529462  0.19% Respiratory arousal index, n'h 42431 31433 0510
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Chest. 2013 Jan;143(1):30-36. doi: 10.1378/chest. 12-0424.

Neurally adjusted ventilatory assist vs pressure support ventilation for noninvasive ventilation

during acute respiratory failure: a crossover physiologic study.

Serirand PM' Futier E2 Coisel Y2 Matec

i Jaber 8% Constantin JM!

13 ASY’li hasta

Sira ile 30’ar dakika
PSV sonra NAVA

Table 3—Respiratory Parameters and Patient-Ventilator Asynchrony During PSV and NAVA

Parameters and Asynchrony

NIV Trial

PS5V (n=13)

1
NAVA (n=13)

FVahe

Respiratory parameters

Pmax, cm H,0
Pmin, cm H,0
VIE

mlL

mlkg
PEEP, cm H,0
EAdi max, pV
T, ms
Td
Tiexe, ms

Asynchrony, n'min

Ineffective efforts
Autotrigrering
Double trigrering
Delayed cyeling
Premature eycling

12.1{11.0-13.2)
44(41-65)

315 (410-583)
5(6-5)
6(5-7)

10.6(5.1-18.8)

S50 (T70-1,140)

50 {30-130)

125 {20-312)

0.4(0.2-0.6)
0.2 (0.0-0.6)
0.2(0.0-0.2)
0.58(0.2-1.6)
0.6(0.3-1.0)

126 (11.3-13.6)
49(44-2.8)

495 (471-663)

§(7-8)

6 (5-T)
11.9(10.0-15.1)
870 (T70-1,065)

0(0-30)

10/(0-28)

0.0 (0.0-0.0}
0.0(0.0-0.2)
0.06 (0.0-0.4)
0.2 (0.0-0.4)
0.6(0.15-1.2)

A8

16
18
A5
o7
£3
< 001
=001

A0
028
13
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ntensive Care Med. 2016 Mowv;42(11):1813-1315. Epub 2016 Aug 25

>
Asynchrony index in pressure support ventilation (PSV) versus neurally adjusted ventilator assist
(NAVA) during non-invasive ventilation (NIV) for respiratory failure: systematic review and meta-
analysis.

Sehaal IS, Dhooria §2, Agoarwal AN, Behera D?, Agarwal R2.

Toplam 9 calisma, 96 hasta
6's1 eriskin, 3’0 pediatrik poptilasyon
5 RKC, 4 gozlemsel calisma

Asenkroni indeksi PSV’de anlamli olarak daha fazla



Yeni Modlar-Sonuc

//

Etkinligi?
Komplikasyon?
Hangi hasta?

Ne zaman?



TesekkUr ederim



