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Early Active Mobilization during Mechanical Ventilation in the ICU
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5. Systems

4. Synthesised Summaries
for Clinical Reference:

Summaries integrating
appraisal of 3 lower layers

3. Systematically Derived
Recommendations (Guidelines):

Synthesis (Summary of Multiple Appraised
Guidelines)

Synopsis (Appraised and Extracted)
Filtered view (Pre-appraised)
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2. Systematic Reviews:
Synopsis (Appraised and Extracted)
Filtered view (Pre-appraised)

1. Studies:
Synopsis (Appraised and Extracted)
Filtered view (Pre-appraised)

Evid Based Med. 2016 Aug;21(4):123-5.
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Guidelines for the Prevention and Management of Pain,
Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in
Adult Patients in the ICU

We suggest performing rehabilitation or mobilization in critically ill adults.

Quality

of Evidence: Low

Rehabilitation-Mobilization Conditional Mobilization
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Crit Care Med. 2018 Sep;46(9):e825-e873.



Up to date THRXz

Post-intensive care syndrome (PICS)

Early ambulation/physical therapy - In general, our approach is to minimize sedation and mobilize
ICU patients as soon as is feasible, ideally on the first ICU day, provided that the patient is stable from a
cardiovascular, respiratory, and neurologic standpoint (stable or weaning doses of vasopressors and
mechanical ventilation should not be barriers to mobilization). Although evidence is conflicting, this
approach is supported by the American Thoracic Society, American College of Chest Physicians, and
Society of Critical Care Medicine [137,138,155], as well as one well-conducted randomized trial in

surgical ICU patients [145].
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[ ] Early Active Mobilization during Mechanical Ventilation in the ICU.

1 TEAM Study Investigators and the ANZICS Clinical Trials Group; Hodgson CL, Bailey M, Bellomo R,
cite Brickell K, Broadley T, Buhr H, Gabbe BJ, Gould DW, Harrold M, Higgins AM, Hurford S, Iwashyna TJ,
Serpa Neto A, Nichol AD, Presneill JJ, Schaller SJ, Sivasuthan J, Tipping CJ, Webb S, Young PJ.

N Engl J Med. 2022 Nov 10;387(19):1747-1758. doi: 10.1056/NEJM0a2209083. Epub 2022 Oct 26.
PMID: 36286256 Clinical Trial.
BACKGROUND: Intensive care unit (ICU)-acquired weakness often develops in patients who are

Share

undergoing invasive mechanical ventilation. Early active mobilization may mitigate ICU-acquired

weakness, increase survival, and reduce disability. METHODS: Werr ...
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Early Active Mobilization during Mechanical
Ventilation in the ICU

The TEAM Study Investigators and the ANZICS Clinical Trials Group*
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N Engl J Med. 2022 Nov 10;387(19):1747-1758.
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Patient : Inclusion Criteria
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Intervention/Control
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Perceived Exertion
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Outcome

Primary Outcome
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RANDOMIZATION AND TREATMENT
We randomly assigned patients in a 1:1 ratio to

receive early mobilization or usual care using a
centralized Web-based interface. The trial statis-
tician generated the assignment sequence using
computer-generated random numbers stratified
according to the trial center with variable block
sizes.

We followed the guidelines of the Medical
Research Council for evaluating complex inter-
ventions?! and the Template for Intervention
Description and Replication.?> Our intervention,
which included minimization of sedation as re-
quired, was hierarchical and began after ran-
domization with daily physiotherapy, which
could be provided in one or more sessions. The
sessions were individually tailored to achieve the
highest possible level of mobilization that was
deemed to be safe for the patient at the initiation
of daily therapy. The highest level of mobiliza-
tion was provided for as long as possible before
a step-down to lower levels of activity if the pa-
tient became fatigued,” as measured on the ICU
Mobility Scale.? This validated scale rates the
level of mobilization from 0 to 10, with 0 indi-
cating no mobilization and 10 indicating inde-
pendent walking.”® Patients who were assigned
to the usual-care group received a level of mobi-
lization that was normally provided at each site.
In both groups, concomitant care was guided by
treating clinicians. Details regarding the treat-
ments and monitoring are provided in the Sup-
plementary Appendix.
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Table 1. Characteristics of the Patients at Baseline.*

Characteristic
Age —yr
Female sex — no. (%)
Body-mass indexy
Frailty and function
Median score on Clinical Frailty Scale (IQR)%:
Median score on Functional Comorbidity Index (IQR)§
Median score on WHODAS 2.0 (IQR)q|
Highest score on the ICU Mobility Scale in wk before ICU admission||
Median interval from hospital admission to randomization (IQR) — hr
Median interval from ICU admission to randomization (IQR) — hr
ICU admission type — no. (%)
Planned ICU admission after elective surgery
Unplanned ICU admission
Median RASS score at randomization (IQR)**
Measurements and interventions at randomization{
Positive end-expiratory pressure — cm of water
Pao,:Fio,
Receipt of vasopressors by infusion — no. (%)
Receipt of renal-replacement therapy — no. (%)
APACHE Il scorei i
Diagnosis subgroup — no. (%)
Sepsisqq
Trauma
Covid-19

Early Mobilization
(N=371)
60.5+14.8
128 (34.5)
29.9+7.9

3 (2to 4)
2 (1to3)
10.4 (2.1 to 25.0)
9.9+0.6
88.3 (50.5 to 137.0)
60.1 (35 to 92.3)

68 (18.3)
303 (81.7)
-3 (-4t0-2)

8.9+3.0
226+79.1

228 (61.5)

82 (22.1)
18.2+6.8

246 (66.3)
15 (4.0)
7 (1.9)

Usual Care
(N=370)
59.5+15.2
146 (39.5)
30.4+7.8

3 (2to4)
2 (1t03)
8.7 (2.1t022.7)
9.8+0.7
81.6 (48.2 to 147.0)
61.3 (33.8 to 96.1)

58 (15.7)
312 (84.3)
-3 (-4to-2)

8.8+3.1
230+85.2
231 (62.4)
79 (21.4)
18+6.9
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10,828 Patients were assessed for eligibility 9 7 3 6*73\\5,%91\

9736 Were excluded

954 Were.depe'ndent for activities 954A E H_,%HEE‘;EE}J'VE (:4&@?5 E ﬁiiﬁiﬁ%ﬂ

of daily living

304 Had cognitive‘imp.airment 304* B %[MAZ Bﬁlgzlg
Spraanime 45530 SR .
o urouseular dissese 482 N FBREESEFC(E HEHRR
272 Had life expectancy <180 days 1 075* /\\J '\_C @ﬁﬁ%ﬁ’}aﬂ_‘\éﬂf
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246 Had langusge barrier 1 243 N EEINSHRE & UTHB SN DI
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g8 Had et rason 485N ICUICBAZEL
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70 Declined or had surrogate who 682A %OD'ﬂij,@iEEEl
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750 Underwent randomization

v i 8N EIEZHIE
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14 Were excluded

3 Were excluded 8 Withdrew consent for

1 Withdrew consent for
all data - —

2 Withdrew consent for
follow-up at day 180

all data

3 Withdrew consent for
follow-up at day 180

3 Were lost to follow-up

\/ \i

miTT
JITT G/ The analysis of the primary outcome was per-
N 7= = V=, = \? formed in the intention-to-treat population, which
i DDA UDDN:
O OHhZL>3 was defined as all the patients who had been en-
o lled except for those who had withdrawn consent
< DR 720N 'y

for use of data. Between-group differences in the
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STATISTICAL ANALYSIS

The statistical analysis plan was reported before
the completion of enrollment.”® The sample size
was based on the standard deviation of the pri-
mary outcome in the pilot study.’*** We determined

that the enrollment of 750 patients would provide
90% power to detect a 7-day between-group differ-
ence with a two-sided alpha of 0.05 after allowing
for 15% inflation to account for a nonparametric
distribution®* and 5% loss to follow-up.

REE T BIeHICHEBRZEOH > T B X(3&EE3134

- FEMIBEBD ) > )NS5 XA MU w OIWilcoxonllBAZARTE 347,
5%MDIEMAEARAGE. EfFETROEETMIBEEHDOBEE/KEE0.05%
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Intensive Care Med 2017;43:171-183.
Crit Care Med 2016;44:1145-1152.



@ $#EERDOFH primary outcome

Days Alive and Out of the Hospital at Day 180
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Difference, —2.0 days (95% Cl, 10 to 6); P=0.62
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Early-Mobilization Group Usual-Care Group

Table S8. Primary Outcome and Key Secondary Outcomes, with complete case analysis.
Early Mobilization Usual Care

(n=371) (n=370) Between-Group Difference* Odds ratioQ
Primary outcome
Days alive and out of hospital to day-1807
Median [IQR] 143 [21-161] 145 [S1- 164] -2.0(-9.5t0 5.5)
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@ $HER DM secondary outcome

Key secondary outcomes
Death at day 180

Patients — no. (%) 83/369 (22.5) 71/364 (19.5) 1.15 (0.81-1.65)§
Median no. of days since randomization (IQR) 17 (9 to 41) 19 (12 to 50) -2.0 (-12.0 to 8.0)
_ - 180H%ET=K
e SEREENEE3696I5n831(22.5%)

. BRI 7EF36445571451(19.5%)
“w XLk 1.15; 95% CI:0.81~1.65

Survival Probability

- FERENSIETF TODHAME]
FELESNRF17H(9~41)

- ) a A" BETJ7EF19H(12~50)

#@xgZ= -2.0 ; 95%CI : -12.0~8.0

Figure S6: Kaplan-Meier Survival Plot of survival time by treatment group censored at 250
days*.

I Treatment group




@ FEER D1 secondary outcome

Median no. of ventilator-free days at day 28 (IQR) 21 (8 to 25) (11 to 25) 0.0 (-1.4to 1.4)
Median no. of ICU-free days at day 28 (IQR) 16 (0 to 21) 17 (3 to 22) -1.0 (-3.1to 1.1)
Functional outcomes in survivors at day 1809
Score on EQ-5D-5L utility score| 0.7+0.3 0.7+0.3 0.0 (-0.0to0 0.1)
Score on EQ Visual Analogue Scale** 70.2+19.7 69.0+20.1 2.0 (-5.7t09.7)
Median score on Barthel Index of ADL (IQR) {7 100 (100 to 100) 100 (95 to 100) 0
Median score on IADL (IQR) i 8.0 (7.0t0 8.0) 8.0 (6.0 to 8.0) 0.2 (-0.9to0 1.3)
Median score on WHODAS 2.0 (IQR)( 12.5 (2.1t033.3) 14.6 (4.2t038.9)  -1.8 (-6.9t0 3.4)

+ 28H AT IRas 7Y —HZEX
EHRERNRF21H(8~25) BE T 7AF21H(11~25) ##3x37%0.0(-1.4~1.4)

- 28HICUT U —HZX
BHAESFEF16H(0~21) BE T 7E¥17H(3~22) #@XfZ=-1.0(-3.1~1.1)
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FEEROFHE Subgroups AFAT

7.00 (-13.151t0 27.15)
-4.45 (116510 2.75)

10.00 (-10.67 to 30.67)
-8.00 (-15.74 t0 -0.26)

-19.00 (-121.53 to 83.53)
-4.00 (-11.78 10 3.78)

-4.00 (-58.48 to 50.48)
-2.00 (-10.18 t0 6.18)

-1.96 (-11.421t0 7.51)
-16.59 (-64.84 to 31.66)

711 (-13.13t0 -1.08)
148.00 (31.67 to 264.33)
39.72 (-101.67 to 22.23)
-26.00 (-139.28 to 87.28)
93.06 (-20.83 to 206.95)
-7.00 (-19.25 to 5.25)

-1.00 (-14.90 to 12.90)
-4.37 (-12.45t0 3.71)

-85.57 (-233.63 to 62.49)

Subgroups ___________________Early Mobilization StandardCare . ______________ Median Difference (95% ClI
Age 1EA

> 62 years Elilp 138 (0 - 158) 131 (0-157) R
< 62 years 147 (95 - 164) 151 (109 - 166) [ ]
APACHE II

>17 138 (0 - 156) 127 (0 - 158) .
<17 APACHE I 145 (86 - 164) 153 (119 - 166) =
Clinical frailty score

>4 . : 109 (0 - 158) 128 (0 - 154)

<4 Clinical frailty scoreiss es- 162) 147 (77 - 165) a
Trauma

Yes 91vf% 155(124-168) 159 (129 - 167)

No 142 (11 -161) 144 (22 - 164) =
Mild or no disability at baseline

Yes PROSTE — < 148(110-164) 150 (97 - 166)

No MRREPREN—XATA > 117 (0 - 152) 135 (32 - 155)

Country

Australia 145 (92 - 164) 152 (103 - 166) [ |
Brazil 148 (0 - 168) 0(0-151)

Germany 62 (0 - 123) 97 (0 - 137)

United Kingdom 117 (0 - 142) 143 (75-161)

Ireland 141 (0 - 158) 26 (0 - 134)

New Zealand 141 (75 - 158) 148 (79 - 159) ‘-
Sepsis at randomization

Yes B&[ﬂlr 142 (47 - 161) 143 (1 - 164) -
No = 13 143 (0 - 163) 147 (86 - 164) "
COVID-19

Yes COVID-19 73(0-14s) 162 (147 - 170)

No 143 (29 - 161) 144 (45 - 164) =

Overall group 143 (21 - 161)

145 (50 - 164)

-1.00 (-8.69 to 6.69)

-2.00 (-9.47 to 5.47)

T Tr T TrTrT1T 17T 17T 17T 17T 17T T 1T T T T°71

-134 -84-59-34 -9 16 41 66 91116 166 216 265
Median Difference (95% CI)

-234 184

Standard Care Better Early Mobilization Better
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Table 2. Mobilization in the ICU.*

Early Usual Between-Group
Mobilization Care Difference
Characteristic (N=371) (N=370) (95% CI)7

Patients who were assessed by a physiotherapist on day of 320/370 (86.5) 265/363 (73.0)  13.5 (6.7 to 20.3)
randomization — no./total no. (%)

No. of days per patient when physiotherapy assessment oc- 0.94+0.11 0.81+0.24 0.14 (0.12 to 0.16)
curred
No. of minutes of active mobilization per day 20.8+14.6 8.8+9.0 12.0 (10.4 to 13.6)

SRR AR EBET i+

1BZEZEDDU/\EVUFT—2 3 K5
20.8+14.6 73 vs 8.8+9.0 77 (#&x1Z 1H1253 : 95%Cl 10.4~13.5)
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Table 2. Mobilization in the ICU.*
Early Usual Between-Group
Mobilization Care Difference
Characteristic (N=371) (N=370) (95% CI)
Mobilization milestones:
IMS 3 or higher
Patients — no. (%) 331 (89.2) 330 (89.2) 0 (-4.3t0 4.3)
Median no. of days since randomization (IQR) 3 (1to 6) 4(2to7) -1(-2.2t0-0.2)
IMS 4 or higher
Patients — no. (%) 287 (77.4) 286 (77.3) 0.1 (-6.0to 6.1)
Median no. of days since randomization (IQR) 3(2to7) 5 (3 to 8) -2 (-3.4to0 -0.6)
IMS 7 or higher
Patients — no. (%) 176 (47.4) 150 (40.5) 6.9 (-0.2 to 14.0)
Median no. of days since randomization (IQR) 5 (3to0 8) 7 (4to 13) -2 (-3.4t0-0.7)
Median peak IMS (IQR) 6 (4to 8) 6 (410 8) 0(-1tol)

BRATSBE T AR CIBE T 7R

IMS 3(CELRZEUZHRYE 38 vs. 4H
IMS 4(CEhZEUZHRYE 3H vs. 5H
IMS 7(CELRZEUZHRYE 58 vs. 7H
MmAFFHIMSO E — U IfEDZER L
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ICU Mobility Scale:

sUERFI S F) (T ABED I A IMS7EL EDEIEHZ 1)
WBET 7RHIRF T IMS7TU EDOERISEHNZ LY

EEN 21T D CTLRWVEIA(R,
EET EDHANRET TSN

W 0 (nothing or M 1-2 (in-bed or
passive) in-chair exercises)

3-4 (active sitting 5-6 (transfer or M 7-8 (assisted W 9-10 (independent

or standing)

marching in place) walking) walking)

A Early Mobilization
T R —

90
80
70
60
50
40

Percentage of Patients

30
20
10

0

No. of Patients

365 371 367 342 306 281 251 221 202 177 165 147

2 3 4 5 6 7

8

9

10 11 12

13

131

14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Day
117 109 104 98 84 78 72 64 59 49 48 47 43 40 38

B Usual Care
100

90
80
70
60
50
40
30

Percentage of Patients

20
10
0

2 3 4 5 6 7

8

9

10 11

12

13

14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Day

No. of Patients 363 364 362 347 311 281 254 236 204 184 166 146 134 125 112 104 96 87 81 78 69 61 59 56 52 47 43 41

Figure 2. Mobilization in the Intensive Care Unit, According to Treatment Group.
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Percentage of patients mobilized Average duration of mobilization time for all patients Average duration of mobilization time for those that were mobilized
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Day 1
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5

Usual 368 367 365 346 313 284 257 236 204 184 164 146 133 123 110 104 95 86 80 78 68 60 59 56 52 48 43 41
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Figure S1. (A) Percent of patients mobilized. (B) Average daily duration in minutes of active
mobilization per day in Intensive Care Unit (all patients). (C) Average daily duration in
minutes of active mobilization time in Intensive Care Unit (only patients who received
mobilization (IMS>0))

EF T O BB SEEHTARNEST FEELDEN DT
INCOERBEDOFNEFEECRHRTARBMNEET FEEL DKL)

BE 1T 5 IE BB DT BEES R E RN ABDERE S FELOEND
AN (CTHOREESNBZEN DS




foRDaTH 7T ARE CDPEEE

A. Barriers to mobilization out of bed in the early mobilization group by day

Barriers to mobilization

350
W Sedation Instability
300 l Agitation/delirium Weakness
- m Other- Protocol Compliant m Other- Protocol Non-compliant
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Other - Protocol Compliant Other - Protocol Non-compliant

= Neurology issues
Fatigue

= Invasive lines
Refused

A

Other = Not in the ICU

= End of life care No resources

Neuromuscular = COVID restrictions

blockade

= Consent Withdrawn

Figure S4: Reasons mobilization out of bed (ICU mobility scale >3) was not possible in
patients assigned to early mobilization.
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Patients with =1 Adverse Event Potentially Due to Mobilization

OR, 2.55 (1.33—4.89); P=0.005
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Early-Mobilization Group

Most Common Adverse Events
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100l

154
10

Sa

Percentage of Patients

2-2 l-l

0.3
1/370

. 8/370 4/370
m Altered Blood Pressure Cardiac Arrhythmia Oxygen Desaturation

Usual-Care Group P=0.27 P=0.03

P=0.02

=
| — |

dJunl

ERELTIE

SR (RO R/ \EUFT—> 3 VR TERICE )

EZb. AEiR, KEERENZEHN DT




LR DM Adverse Events

Table S15. Serious Adverse Events*
Early Mobilization Usual Care P value
(n=371) (n=370)

Fall to the floor 0 (0) 0 (0) 1.0
Cardiac arrest 0(0) 0(0) 1.0
Arrhythmia, no. (%) 5(1.3) 0 (0) 0.06
Desaturation, no. (%) I 1(0.3) 1(0.3) 1.0
Unplanned extubation 0 (0) 0(0) 1.0
Line removal requiring urgent replacement, no. (%) 0(0) 0(0) 1.0
Other, no. (%)8§ 1(0.3) 0 (0) 1.0

*Serious Adverse Events (SAE) include events that, in the investigator’s opinion, were reported as probably, possibly or
definitely related to the study. The SAE categories were prespecified at the outset of the trial.

1 Arrhythmia includes rapid atrial fibrillation (defined as ventricular rate >150bpm), ventricular tachycardia or other
dangerous arrhythmia

I Desaturation is defined as SpOz less than 80% for greater than 3 minutes

§ The event in the “other” category was a cerebrovascular accident resulting in unilateral weakness.

Abbreviations: no.: number; SpO2: oxygen saturation as measured by pulse oximetry
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