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Closed-loop Ventilation
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Closed-loop Ventilation
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Proportional Assist Ventilation (PAV)
—PAV+ (PB840/980) , PPS (Evita)
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Proportional Assist Ventilation
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Waiting for patient connect
Ventilation will begin when connection is detected
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Study Design
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Patients
Exclusion criteria
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Enrolment Procedure

Daily Screening of all ICU patients:
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Enrolment Procedure

Patient fails Pre-inclusion test:
Return to AC ventilation and reassess
within 24 hour

IFIRESENRTNUE T L TR~V T
- Fi02=0.5, PEEP=8cmH207T. P/Fz200

. pROEE - HERIOFERRL
Thnid. SBTA

v

— Patient does not meet Criteria QETI-ZﬁCPAP 5cmH20(: th\
Obtain informed to Initiate Weaning S ==
consent from Patient RS BI%__:ZE\UE
or SDM as soon as
available (deferred v,

. d N
consent permitted) 1t /=2 Patient fails Pre-SBT RSBI < 1 O ST“ @n(j: Q SBT/\
< readiness assessment PSV 5cmH20(C LT, 30-120%
Patient fails SBT Patient passes SBT
Exclusion Criteria:
7 AZ = o N Exclude if: * Passed SBT and
@&i'ft@xﬁ:%/ﬁt éfd\ Exclusion Criteria: > tolerating
VA e Patient/ SDM refuse Réil ZHDP ,0 and
> consent Re=RRE 1P ,0 while

RSBI = 1 O 5 awaiting extubation
SBTZRAR

==



Ventilation Protocols
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Ventilation Protocols
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Respiratory Distress
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PAV protocol
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PSV protocol
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Data collection form for RRTs

WEANING STUDY

RT DAILY CHECKLIST FORM 1.1

Completed by Day Shift Only

Date

U0 00 0o0n

dd mo yyyy

Randomized to: [ _PAV [ IPSV

1. Criteria for SBT

1.1
1.2
1.3
1.4

1.5
1.6

P/F > 200 (most recent)
FiO, <0.50

pH =>7.32

Able to trigger

No cardiac ischemia today

Hemodynamically stable without
need for inotropes/vasopressors?

Study Day: L0
Patient 1D: Wean 1]
Patient Initials [ ]

(First/Middle/Last)

Yes L

SBTORAIAELE
ves P/F2200
Yes Fi02=0.5
Yes L,

pH=7.32
o NUA—T=3
Eﬁ ARSI (S AR R I A AR N2 L
B0E - BERIDERRL




Data collection form for RRTs

I N CPApiC L CRSBIEIE
2.1 1-2 mindone Yes Lj RSBI < 105_635*1(3:‘SBT75,@?_}
22 AVe<ios CX PAVEE(FH7R— NEE20%
2.3 PAV 20% of PSV 5 trial done Yes || ECSQ/BE_I%gﬁP{; ‘_IS cmH20
2.4 Patient tolerated PAV 20% or
PSV 5 for > 30 min Yes [ PEEP=8cmH20T
2.5 Pati lerated PEEP < 8 cm H,O  Yes || 5a02290%
. atient tolerate <3 cm M, es |]¥ [I&%%LTCJ\ L/

2.6 MD alerted to consider extubation Yes || C 5*“3:5 BTO U 7

or TMT if pt has tracheostomy

faran
L A=TAN
2.7  Patient extubated today Yes ]
If yes, time of extubation:
hh [ mm [
2.8 Successful extubation Yes || NolJ Ifneo, NIV Used [] Reintubated [ |

IF “NO” TO ANY QUESTIONS ABOVE, CONTINUE PAV OR PSV WEANING PROTOCOL AS ASSIGNED

Sign form when completed

Print Name Signature



Endpoints
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Statistical Analysis
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RESULTS
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Intubated and mechanically ventilated ICU patients

218 years of age screened
(n=706)

Excluded patients (n= 626)

459

66

66

15

20

Weaned (passed SBT and tolerating PSV <8
cmi,0) /extubated / plan to extubate
within 24 hours at time of screening
Considering withdrawal of kfe support
within 48 hours

High spinal cord injury / progressive
neuromuscular disease / neurosurgical
patient

Met all criteria for suspected readiness and
had been on PSV >24 hours

Other reasons

le—

>

80BN E

Eligible Non-Randomized (n=26)

15
9
1
1

Enrolled in another study
Declined consent

No substitute decision maker
MD not in agreement with
enrollment

v

‘ Enrolled

(n=54)

1
T>0O0-)LHEARE (420 H

‘e

N\

Bimlzc UNY, RCEIT S=NIZDE54%




=4

Intubated and mechanically ventilated ICU patients
218 years of age screened
(n=706)

Excluded patients (n= 626)

459 Weaned (passed SBT and tolerating PS5V <8
c¢cmi;0) fextubated / plan to extubate
within 24 hours at time of screening

66 Considering withdrawal of life support
within 48 hours

66 High spinal cord injury / progressive

neuromuscular disease / neurosurgical | —

patient Eligible Non-Randomized (n+=26)
15 Met all criteria for suspected readiness and > l; ED::I:'I:':!]“ another study
had been on PSV >24 hours i consent

1  No substitute decision maker

20  Other reasons
- 1 MD not in agreement with

enrollment

Y .
I E.nrolleld I
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Baseline Clinical Characteristics

Proportional Assist Pressure Support
Variables Ventilation Group (n = 27) Ventilation Group (n = 23)
Age, yr, mean £ sD 63t14 67112
Gender, female/male (%female) 15/12 (56) 10/13 (43)
Body mass index, mean % sb 270+82 305+8.0
APACHE Il score at admission 27+9 268
APACHE Il score at randomization 197 205
Duration of mechanical ventilation at randomization, 6.3 (4.1-79) 5.2(3.9-10.2)

d, median (interquartile range)

Hospital admission type, n (%)

Medical 19 (70) 19 (83)
Surgical 8 (30) 4(17)
ICU admission diagnosis, n (%)
Pneumonia 8 (30) 6 (26)
Sepsis, nonrespiratory 3(11) 5(21)
Cardiac arrest 3(11) 4(17)
COPD exacerbation 0 (0) 29
Postoperative 4 (15) 1(4)
Gastrointestinal bleed 1(4) 1(4)
Congestive heart failure 0 (0) 1(4)
Acute respiratory distress syndrome 2 (7) 0 (0)
Hepatic encephalopathy 2 (7) 0 (0)

Other 4 (1b) 3(13)



Baseline Clinical Characteristics

Pulmonary comorbidities, n (%)

COPD 4 (15) 6 (26)
Restrictive/interstitial lung disease 1(4) 2 (9)
Asthma 0 (0) 1(4)
Home oxygen therapy 1(4) 3(13)
Nonpulmonary comorbidities, n (%)
Diabetes mellitus 11 (41) 10 (43)
Congestive heart failure 3(11) 3(13)
Ischemic heart disease 2 (7) 3(13)
Immunosuppression 4 (15) 2 (9)
Stroke 2 (7) 0(0)
At least one comorbidity 16 (59) 19 (83)
APACHE chronic score > 0, n (%) 17 (63) 14 (61)
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Feasibility Outcomes
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Respiratory Parameters

Adjusted Difference

PAV PSV (PAV - PSV) (95% CI)
Pre- First Post- Second Post- Pre- First Post- Second Post- First Second
randomization randomization randomization randomization randomization randomization Post- Post-
Variables (n=27) (n = 26) (n=12) (n=23) (n=23) (n=15) randomization randomization
Set level of 12.8+3.1 134124 129128 9.7+£39
support on
PSV, cm H,0
Set level of b83+168 31.3x105
support on
PAV, %
AP, cm H,0 13.2+3.3 10.8+3.82 6.3+1.8° 13.6%+26 123+54 104%3.7° -15 -4.1
(-411t01.1) (-6.5to0—-1.6)
Peak pressure 21.8+39 19.3+4.1> 159+372 229+28 229+3bH 192+452 -3.0 -3.0
at the airway (-4.8t0 —1.2)2 (-6.4 to 0.3)°
opening,
cm H,0
Positive end- 86+22 84+20 9b5+25 9.3+26 95+24 87+24 -0.3 0.8
expiratory (-1.0t004) (-091to025b)
pressure, cm
H,0
Inspiratory 353+£79 380x65¢ 383%x50 380%85b 388+85 37474 1.0 0.3
time/ (-22t04.1) (-451t05.0)
total breath
time, %
Peak inspiratory 1.0£0.2 1.0+£0.2 09+02 1.0£0.2 1.0+£0.2 0.9+0.2¢ 0.0 -0.0
flow, L/s (-0.1t00.1) (-0.21t00.2)



Respiratory Parameters

VT, mL h64+162 b60x136 5H89+98 628+ 193 634+190 bH63+15H8¢ -0.0 0.0
(-0.110 0.04) (-0.1t00.1)
V1/kg 9.6+928 9.6+3.0 89120 10.0x£92.7 10.0£25 8.7+92.09 -0.0 0.4
ideal body (-12t012) (-1.0t0 1.9)
weight, mL
Respiratory 25 7x£bb 272+6.2¢ 92b1%£6.3 243+7h 25 7£6.7 272+6.b 09 -2.8
rate, (-23t04.1) (-79t02.4)
breaths/min
VE, L/min 13.9+3.2 14,6+ 3.1 143£29 145+4.8 159£H63 145%£39 -0.5 -0.2
(-241t01.3) (-2.6t02.92)
PaoArea, cm 6.7 (4.3) 3.8 (2.6)° 71 (3.9) 8.2 (6.8) -4
H,0s (=h5.4 to —2.8)°
PaoArea/VE, 12.2 (6.5) 73 (6.7)° 145(11.2) 148(12.4) =74
cm H,Os/L (-9.8 to —4.9)
V1/PaoArea, 84 (40) 140 (158)° 66 (62) 68 (68) 1156
mL/ cm (48 to 181)=
H,Os

N—RASA 2 (ImEFEITEND DXL

PAVICT B &ET. APE. PeakIEHME <. INSBEFfE]/MEIREFEIOM R < 18D
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Asynchrony index

Asynchrony Index (%) = 3EEFA- N2 ~DEIZ/EFIKOIE x 100
Intensive Care Med (2006) 32:1515-1522
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Clinical Outcomes

Proportional Assist Pressure Support Ventilation
Variables Ventilation Group (n = 27) Group (n =23)
Time to successful pass of spontaneous breathing trial, d, 3.7 (2.6-70) 4.7 (2.9-25.9) 0.34
median (IQR)
Time to successful extubation, d, median (IQR) 3.9 (2.8-8.4) 49 (2.9-26.3) 0.39
Time to live ICU discharge, d, median (IQR) 73 (5.2-11.4) 12.4 (75-30.8) 0.03
Time to live hospital discharge, d, median (IQR) 26.5 (12.3-74.4) 25.0 (15.9-43.5) 0.42
ICU mortality, n (%) 4 (1b) 3(13) 0.86
Hospital mortality, n (%) 9(33) 6 (26) 0.58
Reintubation, n (%) 3(11) 5 (29) 0.31
Tracheostomy, n (%) 4 (15) 6 (26) 0.32
Noninvasive ventilation use postfinal extubation 3(11) 5 (29) 0.52
Total duration of MV, d, median (IQR) 12.1 (7.8-20.4) 13.9 (7.1-34.6) 0.51
Total duration of MV > 21 d, n (%) 6 (292) 6 (26) 0.75
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Kaplan-Meier curves
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PAV Group PSV Group

(n=27) (n=23) Postrandomization
Adjusted Difference,
Variables Prerandomization Postrandomization Prerandomization Postrandomization PSV - PAV (95% CI)
Lorazepam
equivalents
Cumulative 30.8 (207) 4.8 (25.7)* 13.7 (44.0) 5.4 (25.8) 23.7 (-58.0 to 105.5)
dose, mg
Average daily 4.4 (25.5) 0.9 (4.3) 2.3 (85) 0.6 (4.0) 2.4 (-6.2to0 11.0)
dose, mg
Single-day 0.8 (72) 1.2 (5.0) 1.6 (70) 1.0 (6.4) 32 (-1.31t0 7.8)
dose, mg®

Morphine equivalents

Cumulative 5003 (618.8) 1140 (314.0) 171.0(1331.0)  161.0(4860)  59.1 (-251.5 to 369.6)
dose, mg
Average daily 85.8 (163.8) 170 (578) 42,8 (172.4) 136(320)  10.8(-31610532)
dose, mg
Single-day 180 (124.0) 187 (77) 100 (192.0) 50(630)  33.4(-0.26 to 67.0) EI Il » E\ |
S lue =B == %
Propofol —_
Cumulative 7400 (6550.0) 0 (70.0) 92945.0 (8580.0) 0(2766.0) 226 (-4,215.6 t0 4,260.7) ( - ) (, \ ( (j: N
dose, mg

A dail 529 (1169.0) 0 (6.3)° 4879 (1598.0) 0 (273.8) 65.1 (-321.1 to 451.4)

vrsge daly ° PAVEE - PSVES
Single-day 0(0) 0 (0) 0 (100.0) 0 (0) 34.4 (-378.1 to 446.9)

e, TENDRUL

Neuroleptics

Days receiving 0(2) 0(4) 0(0) 1 (4) -1.6(-3.4 10 0.3)
neuroleptics, n
Proportion of 40.7 40.7 174 56.5°
patients who
received a
neuroleptic, %

NMBs

Days receiving 1(1) 0 (0)2 0(Q1) 0(0) -0.1 (<05 t0 0.3)
NMBs, n

Proportion of 51.8 14.82 348 174
patients who

received an
NMB, %

Corticosteroids

Days receiving 0(0) 0(0) 0(2) 0(2) 0.2 (-0.6 to 1.0)
corticosteroids, n
Proportion of 186 14.8 34.8 26.1
patients who
received
corticosteroids, %
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