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B CRAND ROUNDS
AT THE JOHNS HOPKINS HOSPITAL

Mobilizing Patients in the Intensive Care Unit
Improving Neuromuscular Weakness and Physical Function

Early mobilization of patients in the hospital and the intensive care unit
has a strong historical precedent. However, in more recent times, deep
sedation and bed rest have been part of routine medical care for many
mechanically ventilated patients. A growing body of literature demon-
strates that survivors of severe critical illness commonly have significant
and prolonged neuromuscular complications that impair their physical
function and quality of life after hospital discharge. Bed rest, and its asso-
ciated mechanisms, may play an important role in the pathogenesis of
neuromuscular weakness in critically ill patients. A new approach for
managing mechanically ventilated patients includes reducing deep seda-
tion and increasing rehabilitation therapy and mobilization soon after
admission to the intensive care unit. Emerging research in this field pro-
vides preliminary evidence supporting the safety, feasibility, and potential
benefits of early mobilization in critical care medicine.

o)

Needham DM. JAMA.2008; 300(14):1685-1690.

e/
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Liberation from Mechanical Ventilation in Critically lll Adults
An Official ATS/ACCP Clinical Practice Guideline

ATS/CHEST recommendation. For
acutely hospitalized adults who have been
mechanically ventilated for more than
24 hours, we suggest protocolized
rehabilitation directed toward early

Question 1: Should Acutely mobilization (conditional recommendation,

Hospitalized Adults Who Have Been

Mechanically Ventilated for More low certainty in the evidence).
Than 24 Hours Be Subjected to Remarks. There is insufficient evidence
Protocolized Rehabilitation Directed to recommend any rehabilitation protocol
toward Early Mobilization or No over another.
:qr;:;?::::al':iz::?ﬂttempts at Early Values and preferences. This
recommendation places a high value on
reducing the duration of mechanical
ventilation and increasing the likelihood of
being able to walk at discharge and a lower
value on cost and resource use.
Girard TD et al. AJRCCM.2017; 195(1):120-33.
-j Fan E et al. Ann Am Thorac Soc.2017; 14(3): 441-3.
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Executive Summary: Clinical Practice Guidelines
for the Prevention and Management of Pain,
Agitation/Sedation, Delirium, Immobility, and Sleep
Disruption in Adult Patients in the ICU

Mobilization
Question. For critically ill adults, is rehabilitation or mobi- :
lization (performed either in-bed or out-of-bed) beneficial in * Improved muscle strength at ICU
improving patient, family, or health system outcomes com- discharge
pared with usual care, a different rehabilitation/mobilization » Reduced duration of mechanical
intervention, placebo, or sham intervention? ventilation
Recommendation. We suggest performing rehabilitation or « Improvement (NS) in health-

mobilization in critically ill adults (conditional recommenda-

tion, low quality of evidence). related quality of life measured

using the SF36 instrument within
2 months of discharge

* No effect on mortality

» Very low incidence of adverse
effects

/ -j Devlin JW et al. Crit Care Med 2018; 46:1532—1548.
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INTRODUCTION

ICU-ACQUIRED WEAKNESS

Denervation Lack of thick filaments Scattered necrosis

atrophy

Thick filament myopathy Acute myopathy with scattered necrosis

Cachectic
myopathy
Mormal or type Il
fiber atrophy

Rhabdomyolysis Acute myopathy with diffuse necrosis

Normal or mild necrosis Marked necrosis

Cliniques universitaires Saint-Luc — Nom de I'orateur

Huang A et al. J Crit Care.2025; 88:155074.



INTRODUCTION

WHAT ARE THE RISK FACTORS FOR ICU-AW ?

1. Critical lliness and Prolonged ICU Stay 5. Inflammation and Cytokine Storm
. Sepsis and systemic inflammatory response syndrome (SIRS) e Elevated levels of proinflammatory cytokines (e.g.. TNF-a, IL-6)

* Multi-organ failure # Underlying conditions like ARDS, COVID-19

¢ Prolonged mechanical ventilation (especially =7 days) 6. Malnutrition
2. Immobility * Protein-energy malnutrition
» Lack of early mobilization e Deficiencies in micronutrients (e.g., thiamine, vitamin D)
* Sedation and neuromuscular blockade that limit movement 7. Organ Dysfunction

3. Hyperglycemia ® Especially renal and hepatic failure (which can alter drug metabolism and toxin clearance)

¢ Poorly controlled blood glucose levels (independent of diabetes) 8. Female Sex and Older Age

* Insulin resistance # Some studies suggest a higher risk in women and elderly patients, possibly due to lower baseline

.. muscle mass
4. Medications

+ Corticosteroids (especially high doses or prolonged use)
¢ Neuromuscular blocking agents (e.g., vecuronium, pancuronium)

+ Some antibiotics (e.g., aminoglycosides, which may contribute to neuromuscular toxicity)

-\ ChatGPT. Access June the 9th 2025.

e/

/
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INTRODUCTION

Decreased post-ICU walking distance in 6 minutes was associated with

+ female sex,
+ a high burden of comorbidity,

4+ exposure to systemic glucocorticoids

Herridge MS et al. N Engl J Med.2001
De Jonghe B et al. JAMA.2002
/ ~\ Cheung AM et al. Am J Respir Crit Care Med 2006
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INTRODUCTION

WHAT ARE THE RISK FACTORS FOR ICU-AW ?

Categories

Personal factors

Treatment factors

Risk factors

Female, age

Categories

Disease factors

Use of aminoglucoside drugs, mechanical ventilation

days, length of ICU stay, renal replacement therapy,

corticosteroids, neurommuscular blockers, APACHE IT

score,

history

of

mechanical  ventilation,

norepinephrine, SAPS score, vasoconstrictor drgs,

Laboratory indicators

parenteral nutrition, kidney replacement treatment

days

A=)

_b/

Risk factors

SOFA score, infectious disease, hyperglycemia,
sepsis, septic shock, SIRS, MODS, Gram-Negative
bacteremia, pneumonia, hypoproteinemia, functional
dependence before admission, delirium, acute renal

failure

Calcium ion concentration, sex hormones, insulin

growth factor, thyroid stimulating hormone

Yang Z et al. Medicine 2022;101:43(e31405).
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Famale sox
(23, 28, 38)

Diabeles
138}

High severity of illness score Baseline Candition
APAGHE || (23, 29, 36, 33)

-

Meurolegical condition or
failure at IGU admission (23) A
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! ra

SOFA, MOF
123, 20, 38, 38)

/

Severe burn injuries at ICLU
admission (34)
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12U Length of stay
(29, 32, 39

5IR3 (23, 38)
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Shock (23}

Infectious disease (28]

ri

Asvancos age

{23, 28, 30}

Hyperglycemia (23, 29,

31, 32, 36, 39)
Use of NMBAs
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Figure 4: Overview of risk factors of ICUacquired weakness: A Summary of Factors Analyzed in Selected
SySTematic Reviews,

APACHE Il Acute Physiolagy and Croric Health disease Classification System |1, 10 Intersive cane unit, CUAW: irtensie
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syrdrome, NMBAS Meurcmusoular blockng agenss,

1{1: References

Fuentes-Aspe et al. J Intensive Care.2024; 12:33
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INTRODUCTION

WHAT ARE THE RISK FACTORS FOR ICU-AW ?

+ MODIFIABLE:
Bed rest

Medications: NMBA, Steroids, Aminoglycosides, ...
Hyperglycemia

+ NON-MODIFIABLE:

Age and Sex

SIRS / Infection / Sepsis
M.O.F.

RRT

SOFA, APACHEII, ...

+ MIXED ?: o Adapted from
Pre-ICU comorbidities Hermans G et al. Crit Care.2015; 9:274.
-j |ICU LOS and Duration of M.V.

/ Hiser SL et al. BMJ 2025,388:e077292.
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Predictive modeling of ICU-AW inflammatory
factors based on machine learning

527 ICU patients

Machine learning techniques to construct six ICU-AW prediction models using
different methods.

Final single model with the best predictive performance that could help diagnose

and identify patients with ICU-AW.
6 —
v . . . *
Table 3 LASSO regression results for significant variables related
to ICU-AW T
ength.of ICU.stay - e d
Variables Coefficient
Sepsis 03337085334 )
Length of ICU stay 00388214232 i
APACHE I 00190878577
GLU- L ]
GC 0.1986876377
NBAs 0.0261176827 ) :
Alburnin —0.0084301482 .
Glucose 0.0039358184 s
Lactate 0.0722583870 " Faaturelmpo;ljance[\ass.mae) m =
L-1B 0.0074240080
-6 0.0000715233
;_ - Guo Y et al. BMJ Neurol.2024; 24:483.
IL-10 0.0071618905 —
y 4
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WHO IS CANDIDATE FOR THE WEAKEST LINK ?

+ PATIENT ?

+ PHYSICIAN ?

+ NURSE ?

+ PHYSIOTHERAPIST ?

+ (G.P. ?)




PATIENT’'S PERSPECTIVE

+ PRE-ICU CONDITION ?
+ REASON FOR ICU ADMISSION ?
4+ ICU STAY ?

+ POST-ICU PERIOD ?




PATIENT’'S PERSPECTIVE




PATIENT’'S PERSPECTIVE

A Patient Trajectory (risk stratified by frailty, age, burden of coexisting illness, pre-ICU function, and cognitive health trajectories)

Multidimensicnal disabilities persist in the
post-ICU period, underscoring the need for
standardized longitudinal, multidisciplinary,
and interprofessional care to 1 or more years

of follow-up
Adherence to ABCDEF bundle
and mitigation of iatrogenesis
may improve long-term 3 Functional recovery over time
outcomes but not to pre-ICL baseline
s S
- i
:E -E Inpatient or outpatient rehabilitation
2 and transition to community and work
Pre{CU ICU/PMV 2 HospitalWard  (weeks to months to years) |
. - . Transitlon from
Time i b '.Mh i acute cdre setting
E Lengitudinal, multidimensional, interprofessional care for education, nutrition,
' rehabilitation, mental health, drug reconciliation, and advocacy =1 yr follow-up
- ‘ Herridge MS et al. N Engl J Med 2023;388:913-24.
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PATIENT’'S PERSPECTIVE

+ PRE-ICU CONDITION ?

O Age

O Sex

O Malnutrition

O Obesity ?

[ Disease related malnutrition




PATIENT’'S PERSPECTIVE

+ PRE-ICU CONDITION ?

Q Age

O Sex

O Malnutrition

O Obesity ?

O Disease related malnutrition

= NON-MODIFIABLE




PATIENT’'S PERSPECTIVE

Premorbid obesity, but not nutrition, prevents critical

illness-induced muscle wasting and weakness

=

Total myofibers (%)
m. vastus lateralis

15 4

-
L=
i

o
b

by

Lean Obese B Lean  Obese
ps0.01 p=0.01
, — Critically ill — 8 | Critically M
p=0.02 i e ~ Healthy
mE 67
83
\ >3 |
X N ./ =\
T T T T T : T T T T T 1 T T T T & T T T T T
LSS LSS LSS LSS
Myofiber cross-sectional area (pixels) Myofiber cross-sectional area (pixels)

Goossens C et al. J Cachexia Sarcopenia Muscle .2017; 8(1):89-101.
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PATIENT’'S PERSPECTIVE

+ PRE-ICU CONDITION

Q Age

O Sex

O Malnutrition

[ Disease related malnutrition

= Obesity
+ REASON FOR ICU ADMISSION ?

= NON-MODIFIABLE

d S.I.R.S.
O Sepsis

2

/ ),
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Systemic inflammatory response syndrome increases
immobility-induced neuromuscular weakness™

Tibialis Cranialis Muscle Mass

I

g]

0
Saline C.p. Saline C.p.

Sham

Immo
Immo

non-operated legs

Saline C.p. Saline C.p.

Sham
Immo

operated legs,

Immo

Fink H et al. Crit Care Med.2008; 36:910-6.
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J AM A@ Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT
rMVIFY - Acute Skeletal Muscle Wasting in Critical lliness

E Change in rectus femoris (RF) cross-sectional area (CSA) over 10d
0 -
T,
g
£ -104
&
2
8
g =201
2 b
30 T T T T T T T T T |
1 2 3 4 5 B 7 8 9 10
Time From Admission, d
No. of patients 62 57 60 62
/ -\ Puthucheary et al. JAMA.2013; 310(15):1591-1600.
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The Journal of the American Medical Association

J AM A@ Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT
Acute Skeletal Muscle Wasting in Critical lliness

[&] single vs multiorgan failure
10
2
oL T |
§ g Single argan failure
Tz
€5
53
E wi
o % Multiorgan failure
=
E Change in rectus femoris (RF) cross-sectional area (CSA) over 10d g5
E -20
E
u b
=30 T T T T T T T T T J
1 2 3 4 5 [ 7 g8 9 10
Time From Admission, d
e No. of patients
] Single organ failure 15 14 15 15
£ -104 Multiorgan failure 47 43 45 =
% Single ws multiorgan failure
a2
] 10+
%
-— A0
g -204 g 04 I T , y
[~ & Single organ failure
£ b o =
g8
= ]
E E 10 Multiorgan failure
as (2-3 organs)
30— ; . - - - . . . . 8 0
1 2 3 4 3 B 7 3 9 10 ;& g Multiorgan failure
Time From Admission, d 7o (4-6 organs)
No. of patiants 62 57 &0 62 E 0
c
-40 T T T T T T T T T 1
1 2 3 4 5 [ 7 8 9 10
Time From Admission, d
Ho. of patients
Single ergan failure 15 14 15 15
Multiorgan failure
2-3 Organs EH 3l 32 EE
4-6 Organs 14 12 13 14

~\ Puthucheary et al. JAMA.2013; 310(15):1591-1600.
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JAMA

The Journal of the American Medical Associati

Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Acute Skeletal Muscle Wasting in Critical lliness

Puthucheary et al. JAMA.2013; 310(15):1591-1600.
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Chen J et al. J Intensive Care.2024; 4:73-80.
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PATIENT’'S PERSPECTIVE

+ DURING ICU STAY

O Malnutrition

0 Glycemia

A Duration on MV

O Cytokines

O Organ Failure (Kidney, Liver, Multiple)
0 RRT

O Medications received

1 Mobilisation




PATIENT’'S PERSPECTIVE

+ DURING ICU STAY

N = NON-MODIFIABLE
O Malnutrition

0 Glycemia

O Duration on MV

O Cytokines

O Organ Failure (Kidney, Liver, Multiple)
0 RRT

O Medications received

O Mobilisation




PATIENT’'S PERSPECTIVE

+ DURING ICU STAY

O Malnutrition

O Glycemia

O Duration on MV

O Cytokines

O Organ Failure (Kidney, Liver, Multiple)
d RRT

1 Medications received ASK THE DOCTOR Il
L Mobilisation

= NON-MODIFIABLE

~_J

/ -
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PATIENT’'S PERSPECTIVE

+ POST ICU

= NON-MODIFIABLE
O Malnutrition

0 Glycemia

1 Mobilisation

1 Rehab

Q Post ICU consultation
O Role of the GP ?




PHYSICIAN’S PERSPECTIVE

+ PRESCRIPTION

O MEDICATIONS

| ). d NUTRITION

d MOBILIZATION




MEDICATIONS

+ N.M.B.A.
Papazian L et al. N Engl J Med.2010; 363:1107-16.
Moss M et al. N Engl J Med 2019; 380:1997-2008.
Yang Z et al. Medicine (Baltimore) 2022;101:€31406.
Price DR et al. Crit Care Med .2017; 44:2070-8.
Bellaver P et al. Anaesth Crit Care Pain Med.2023; 42(3):101202.

+ STEROIDS

Hermans G et al. Cochrane Database Syst Rev.2014,CD006832.

+ INSULIN

van den Berghe G et al. N Engl J Med.2001; 345(19):1359-67.
Hermans G et al. Am J Respir Crit Care Med.2007; 175(5):480-9.
Patel B et al Chest.2014; 146:583-9.

Hermans G et al. Cochrane Database Syst Rev.2014,CD006832.
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MEDICATIONS

With ICUAW  Without ICUAW Odds Ratio Odds Ratio
1 ¥ | H ants ola ents ot e e M a -| X ﬂ asﬁ i!!
Amaya-Villar 2005 4 ] 3 17 36% 373061, 22.86) 1
Anastasopoulos 2011 16 40 40 1650 31.2% 163 (B8, 3.60] =
Diaz 2017 8 45 10 66 2006% 1.21 [0.44, 3.35] "
Gupta 2016 36 £1) g 63 0.0% 216.00[26.22, 1779.10]
Manas 2008 15 44 46 141 44.6% 1.07 [0.52, 2.19] L]
olal E 92, 2.

Total ($5% CI) 138 34 0l 1.430.92, 2.22] -
Tolal events 43 a9 ) . .
Helerogengsty: Chi® = 2.26, df = 3 (P =0.52); I" = 0%

. 0.0 a1 1 10 50
Tesl for overall elfect: 2= 1.60 (P = 0.11) Favours [experimental] Favours |contrel]

Figure 12. The meta-analysis msults of using of neuromuscular blocksars.

Yang Z et al. Medicine (Baltimore) 2022;101:€31406.

3. All studies .
HMEB Control Odds Ratio
Total (95% CI) 1725 2114 277 [1.98, 3.88) L 3
Taotal events Bo8 615
- = ‘Chi*= = - = k t - ; |
Heterogeneity: Taw® = 0.36; Chi* = 73,55, df = 28 (P < 0.00001); I* = 62% - - . > .
Test for overall effect: Z = 5.3 (P < 0.00001) Favours NMB  Favours Control

Bellaver P et al. Anaesth Crit Care Pain Med.2023; 42(3):101202.
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MEDICATIONS

+ N.M.B.A.

Primary Analysis: Forest plot of all included studies
Studies Estimate (95% C.I.)
Hermans 2014 1.22 (0.74, 2.03) —-I—
Fan 2014 0.72 (0.33, 1.58) o
Derde 2012 1.03 (0.80, 1.32) »
Brunello 2010 1.25 (1.03, 1.52) -.-
Papazian 2010 1.21 (0.67, 2.19) L.
Ali 2008 1.20 (0.47, 3.04) PR P E—
Nanas 2008 1.07 (0.52, 2.19) —
De Jonghe 2007 0.67 (0.31, 1.47) B
Hermans 2007 2.01 (1.01, 3.89) —a
Garnacho-Montero 2005 3.75 (0.92, 15.24) -—E—.—
Bednarik 2005 1.06 (0.37, 3.01) —_—
Amaya-Villar 2005 3,73 (0.61, 22.86) : -
De Jonghe 2002 2.41 (0.93,  6.26) |
de Letter 2001 1.87 (0.79, 4.40) [ L —
Garnacho-Montero 2001 16.34 (1.34, 199.00) :
Leijten 1996 2.36 (0.64, B8.68) — -
Verheul 1994 2.00 (0.31, 12.84) — =
Coakley 1993 0.57 (0.02, 15.58)
Douglass 1992 4.93 (0.23, 106.88)
Overall (142=16%, P=0.26) 1.25 (1.06, 1.48) &
' T T T T T T T T T T T ‘
002 004 0.1 0.21 0.41 104 207 415 1037 2075 415 10375 199
Odds Ratio (log scale)

- Price DR et al. Crit Care Med.2016; 44:2070-8.

/
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+ N.M.B.A.

MEDICATIONS

o 2ElleglORD
Dbrde, Zﬂuc‘q}lﬂrunellu. 2010
. Hermans, 2014
Papazian, Zﬂlﬂoa O Hermans. 2007
De Jonghe, 2007 30w a0se de Letter, 2001
054 Fan, 2014 Dc.la.h. 2opa De Jonghe, 2002
Bednarik, 2005 | DLﬂij'En' 19986
! O Garnacho-Montero, 2005
'@ ©OAmaya-Villar, 2005
14 ' Verheul, 1994
: Garnacho-Montero, 2001
i
154 :
: O Douglass, 1992
O Coakley) 1993
. L - oR
6.0z 0.1 1 10 50
Price DR et al. Crit Care Med.2016; 44:2070-8.

A=)

&

/
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MEDICATIONS

+ N.M.B.A.

Modest association between NMBAs and ICUAW.

BUT

0 NMBAs were less commonly associated with clinical weakness than they were
with electromyography (CIP) or muscle biopsy (CIM) evidence of
neuromuscular dysfunction.

O The analysis suggests an increased risk of CIP in severely septic or septic
shock patients or more severely ill patients exposed to NMBAs. In this
population, clinicians should be cautious with NMBAs and target early use and
limited exposure to limit the harm of these drugs while reducing the risk of CIP.

O Last, we found that studies in our review at the lowest risk of bias, including the
RCT and the prospective cohort studies that performed multivariable
adjustment, suggested a small but not statistically significant 24—31%
increased odds of developing neuromuscular dysfunction acquired in critical
illness.

/ -j Price DR et al. Crit Care Med.2016; 44:2070-8.
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MEDICATIONS

+ INSULIN

Figure 3. Forest plot of comparisé': | Intensive insulin therapy (IITE Drsus conventional insulin therapy
(CIT), outcomerT: of CIP/CIM.

Favours IIT CIT Risk Ratio Risk Ratio
Study or Subgroup Events Total Pwvents Total Weight M-H, Fixed, 95% CIl M-H, Fixed, 95% Cl
1.1.1 In total population randomised
Hermans 2007 150 5495 181 605 53.2% 0.84 [0.70,1.01] -
Van den Berghe 2005 B0 765 125 783 408% 0.49[0.37, 0.66] ——
Subtotal (95% CI) 1360 1388 100.0%  0.70[0.60, 0.82] L 2
Total events 210 306

Heterogeneity: Chi®=9.57, df=1 (P=0.002), F= 90%
Test for overall effect Z= 4.50 (P = 0.00001)

1.1.2 In screened population

Hermans 2007 81 208 107 212 521%  0.77[0.62,0.96) i
Wan den Berghe 2005 46 13 109 224 479%  0.52[0.39, 0.69] ——
Subtotal (95% CI) 389 436 100.0%  0.65[0.55, 0.77] L 2
Total events 127 216

Heterogeneity: Chi*= 4.68, df=1 (P=0.03); F=79%
Test for overall effect: Z= 4.86 (P = 0.00001)

0.2 0.5 2

-

Favours IT Favours CIT
-j Hermans G et al. Cochrane Database Syst Rev.2014,CD006832.
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NUTRITION

<+ Enteral nutrition should be initiated within 24—-48 h and advanced to the
target level as quickly as tolerated in patients who are at high nutritional
risk or severely malnourished.

+ Parenteral nutrition should be considered as a supplemental option after
7—10 days for patients who are able to meet more than 60 % of their
energy and protein requirements through enteral nutrition alone.

(role of autophagy?)
Taylor BE et al. Crit Care Med.2016; 44(2):390-438.

%+ Specific nutrients ?
O High protein content ?
0 Ketogenic diet ?
O Other?

1) —

/ ),
-L Cliniques universitaires Saint-Luc — Nom de I'orateur




MOBILIZATION

WHO IS CANDIDATE FOR THE WEAKEST LINK ?

BARRIERS TO IMPLEMENT MOBILISATION IN
THE CRITICALLY ILL ?




(EARLY) MOB BARRIERS

WHO IS CANDIDATE FOR THE WEAKEST LINK ?

+ PATIENT ?
+ PHYSICIAN ?
+ NURSE ?

+ PHYSIOTHERAPIST ?




(EARLY) MOB BARRIERS

1. Patient-Related Barriers
* Medical instability (e.g., hemodynamic instability, mechanical ventilation dependence, arrhythmias)
* Sedation and delirium limiting patient cooperation
* Muscle weakness or neuromuscular impairments
* Presence of invasive devices (e.g., central lines, chest tubes, ECMO)
* Pain or fatigue that prevents participation

* Comorbidities (e.g., fractures, stroke, severe obesity)

/ -j ChatGPT. Access June the 10th 2025.
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(EARLY) MOB BARRIERS

1. Patient-Related Barriers
* Medical instability (e.g., hemodyna?ic instability, mechanica@entilation dependence, arrhyt%ias)
* Sedation and delf?.lm limiting patient cooperation
* Muscle weakness or neuromuscular impairments ?
* Presence of invasive devices (e.g., central lines, chest tubes, ECMO) ?
* Pain or fatigue that prevents participation

* Comorbidities (e.g., fractures, stroke, severe obesity)?

/ -j ChatGPT. Access June the 10th 2025.
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(EARLY) MOB BARRIERS

2. Clinician-Related Barriers
* Knowledge and attitudes:
e Lack of awareness of EM benefits V
e Overestimating risks or fearing adverse events V
* Lack of training or experience with mobilizing critically ill patients V
* Variability in clinical judgment about when patients are "safe to mobilize" V
* Time constraints or prioritization of other tasks in busy ICU settings

* Interdisciplinary communication issues (e.g., unclear responsibilities between nurses, physicians, and V

physiotherapists)

/ -j ChatGPT. Access June the 10th 2025.
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(EARLY) MOB BARRIERS

3. Organizational and Systemic Barriers

Staffing limitations: Inadequate nurse-to-patient or therapist-to-patient ratios
* Lack of protocols or guidelines supporting EM

* Limited availability of equipment: e.g., lift devices, walkers, tilt tables

* |CU culture: Resistance to change, lack of leadership support

* Scheduling conflicts (e.g., during procedures or diagnostic tests)

¢ Documentation burden or lack of standardized documentation tools

/ -j ChatGPT. Access June the 10th 2025.
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PATIENT’'S PERSPECTIVE

+ PHYSICAL LIMITATIONS

+ PSYCHOLOGICAL BARRIERS

+ LACK OF UNDERSTANDING AND AWARENESS
+ CULTUTAL AND PERSONAL BELIEFS

+ LACK OF INDIVIDUALIZATION

d)
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Intensive and

S I will get out of this” - The patients” experiences of early mobilisation in
ursing

intensive care. A hermeneutic study

O ‘Struggling to regain independence and normal life’,
Hope,
Beginning of recovery
Willingness to fight (leaving the bed)

‘Interaction with healthcare professionals’
'Early mobilisation in a chaotic, confused context without control'.
Collaboration

DO

/ Jj Sorderberg A et al. Intens Crit Care Nurs.2025; 86:103884.
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HOW TO HELP ?

The use of exergames, or technology-driven physical activities?
delivering early ICU mobilization in a fun, relaxed way.

Virtual Therapy Environments using virtual platforms like
0 the Xbox Kinect Jintronix© software
U the Nintendo Wii™

Virtual Reality (?)
Already used for relaxation and pain management
Kanschik et al. Ann of Intensive Care.2023; 13(1):81.

/ -j -
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f Relaxation

F"atleni g

1 C

\_Rehabli itation

&

VR / AR in the
intensive care unit

Conclusion:
VR/AR can increase the quality of medical training,
improve the control of symptoms and suport during recovery.

Virtual and augmented reality in intensive
care medicine: a systematic review

Performance of )
procedures

Health care provider

P

Education J

Kanschik et al. Ann of Intensive Care.2023; 13(1):81.
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The feasibility of virtual reality therapy
2=5@R  for upper extremity mobilization during
and after intensive care unit admission

U 10 adult ICU-patients (median age of 71)
70% of male registered birth sex, mechanically
ventilated for 48 h,
willing to participate,

U VR-therapy was offered three times a week for
20 minutes in addition to standard care.
To train upper extremity functionality, patients
were instructed to complete puzzles with
increasing level of difficulty.

U Feasibility based on patient satisfaction, session
efficiency, and adherence levels during the
training.

Fatigue was measured after each session using
the Borg Rating of Perceived Exertion Scale.
Patients’ hand-grip strength and Morton Mobility
Index (MMI) were evaluated at the start of VR-

rapy and after four weeks of training or at
hgspital discharge. de Vries M et al. Peerd.2025; 13:e18461.

Cliniques universitaires Saint-Luc — Nom de |'orateur
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The feasibility of virtual reality therapy

2@ for upper extremity mobilization during

and after intensive care unit admission

On average, patients followed three VR-therapy sessions of 20 min per week
with 13 min of actual training time, over the course of 1 to 3 weeks depending on
their length of stay.

Session efficiency ranged from 25% to 93%.
In total, patients adhered to 60% of the VR-therapy sessions.

MMI scores increased significantly from the start to the end of the VR-therapy
training period (p = 0.005), indicating improved balance and mobility.

de Vries M et al. PeerJ.2025; 13:¢18461.
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PHYSICIAN’S PERSPECTIVE

+ | am sceptical or non-believer

O It does not improve mortality !
4 It's dangerous !

O Itis not cost-saving !




Early Active Mobilization during Mechanical
Ventilation in the ICU

The TEAM Study Investigators and the ANZICS Clinical Trials Group*

10,828 Patients were assessed for eligibility

9736 Were excluded
954 Were dependent for activities
of daily living
304 Had cognitive impairment
4553 Had acute brain disease
482 Had =pinal cord injury or
neuromuscular disease
1075 Had rest-in-bed orders
172 Had life expectancy <180 days
243 Were not recommended for
inclusion by physician
246 Had language barrier
435 Had been readmitted to [CU
440 Did not meet 72-hr cutoff for
randomization
682 Had other reason
342 Were eligible but did not undergo
randomization
70 Declined or had surrogate who
declined consent
272 Had other reason

750 Underwent randemization

|
q

372 Were aszfgned to early-mobilization group <

378 Were azzjened to usual-care group
paas—
3 Were excluded u Wefe excluded
- & Withdrew consent for
1 Withdrew consent for | data
all dats N | 3Withd t
2 Withdrew consent for rew consent for
follow-up at day 180

follow-up at day 180
3Were lost to follow-up

369 Had primary outcome available at day 180

364 Had primary outcome available at day 1280

Hodgson CL et al. N Engl J Med.2022; 387:1747-58.
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Early Active Mobilization during Mechanical
Ventilation in the ICU

The TEAM Study Investigators and the ANZICS Clinical Trials Group*

10,828 Patients were assessed for eligibility

9736 Were excluded
954 Ware dependent for activities

Early Mobilization Usual Care Difference or Odds
Outcome (N=371) (N=370) Ratio (95% CI)f P Value

Primary cutcome

Days alive and out of hospital at day 1807
Median no. (IQR) 143 (21t0161) 145 (51 to 164) -2.0 {-10 o 6)

Key secondary outcomes
Ceath at day 180

Patients — no. (36) 83/369 (22.5) 71/364 (19.5) 1.15 (0.81-1.65)§
Median no. of days since randomization (IQR) 17 (9to 41) 19 (12 to 50) -2.0 -12.0to 8.0)
Median no. of ventilator-free days at day 28 (IQR) 21 (B to 25) 21 (11 to 25) 0.0(-l4to1.4)
750} Median no. of ICU-free days at day 28 (IQR) 16 (0to 21) 17 (3to 22) -10-3.1to 1.1)
Functional outcomes in survivors at day 1809
e — 1 Score on EQ-50-5L utility score| 0.7+0.3 0.7+0.3 0.0 (-0.0 to 0.1)
C 372 Were as)ned to early-mobilization 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) T 100 (100 to 100) 100 (95 to 100) 0
SWemeuded Median score on IADL {IQR)1E 8.0 (7.0 to 8.0) 2.0 (6.0 to 8.0) 0.2 (0.9 to 1.3)
Jildats ] Median score on WHODAS 2.0 (IQR){§ 125 (2110 33.3) 14.6 (42t0389) -1.3 (-6.9t03.4)
follow-up at day 150 | 3 Were lost to follow-up |

369 Had primary outcome available at day 180 364 Had primary outcome available at day 1280

Jj Hodgson CL et al. N Engl J Med.2022; 387:1747-58.

e/
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Early Active Mobilization during Mechanical
Ventilation in the ICU

The TEAM Study Investigators and the ANZICS Clinical Trials Group*

10,828 Patients were assessed for eligibility

| 9736 Were excluded
H,.l AL Jd Jd

Adverse events — no. (3599
Patients with =1 adverse event potentially due to mobilization 34 (9.7) 15 {4.1) 2.55 (1.33-4.39)§ @
— no. (%)
Adverse events per patient — no. (%) 002
0 337 (90.8) 355 (95.9)
1 18 (5.1) 11 (3.0}
2 4(11) 2 {0.5)
=3 11 (3.0) 2 {0.5)
Type of adverse events — no. [35) ] |
Altered blood pressure 13 (3.5) 8(23) 0.27
. Cardiac arrhythmia 13 (3.5) 4(11) 0.03
Oxygen desaturation 8(2.2) 1 (0.3) 0.02
Pain or agitation 4 (1.1) 1 (0.3) 0.37
C’-\ — Remaoval of invasive line 2 (0.5) 2 (0.5) 1.00
e )"d eyt Gastrointestinal 2 (0.5) 1(0.3) 1.00
PrT— Tachypnea 3(0.8) 0 0.25
DWibdrew consentor | | Altered neurologic state 1(0.3) 1(0.3) 1.00
22:;:::5::;?3::%? Other 4 (1.1} 0 0.12
l T
369 Had primary outcome available at day 150 364 Had primary outcome available at day 180
J I Hodgson CL et al. N Engl J Med.2022; 387:1747-58.

e/
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Critical Care Medicine  The Cost-Effectiveness of Early Active

Mobilization During Mechanical Ventilation in
the ICU: An Economic Evaluation Alongside
the Treatment of Mechanically Ventilated
Adults With Early Activity and Mobilization
(TEAM) Trial

0 RCT - 733 patients — usual care vs Early Active Mobilization

CONCLUSIONS: Our tnal-based analysis found no evidence that higher-dose
early active mobilization is a cost-effective intervention compared with usual care
mobilization for mechanically ventilated adult ICU patients; however, results from
sensitivity analyses provided some evidence that it may be cost saving if one is will-
ing to accept poorer outcomes, Further research is necessary to determine whether
there are scenarios in which early active mobilization provides value for money.

A=)

&

/
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“I AM SCEPTICAL”

+ | am sceptical or non-believer

4 It does not improve mortality ! Is mortality the outcome we need ?
4 It's dangerous ! Not that sure !

O Itis not cost-saving ! So what !

/ -j -
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Early physical and occupational therapy in mechanically

. . . . . . .
-
ventilated, critically ill patients: a randomised controlled tria
Intervention Control p value
(n=49) (n=55)
| 1161 medical ICU patients screened | Return toindependent functional status at hospital 29 (59%) 19 (35%) 0-02
discharge
343 patients did not meet eligibility criteria ICU delirium (days) 20(00-60) 40(207:0) 003
1aged <18years Time in ICU with delirium (%) 33% (0-58) 57%(33-69) 002
] 161 duration of mechanical ventilation =72 h Haspital deliri 4 2.0 (0-0-6-0 40(20-80) 002
181 significant baseline dependent functional status* Ospt elirium (days) ( ) ( )
Hospital days with delirium (%) 28% (26) 41% (27) 0-01
Y Barthel Index score at hospital discharge 75 (75-95) 55 (0-85) 0-05
818 patients eligible for enrolment - - . .
ICU-acquired paresis at hospital discharge 15 (31%) 27 (49%) 0-09
Ventilator-free days* 235 (7-4-25-6) 21-1(0-0-23-8) 005
714 patients excluded
150 inability to obtain consent (44 refusal, 106 no Duration of mechanical ventilation (days) 34 (23-73) 61(4-0-9-6) 0-02
family ffamily discord/goals for comfort care) . . e - =i A, R
171 extubation order at the time of assessment Duration of mechanical ventilation, survivors (days) 37 (2:3-77) 5-6(3-4-84) o019
122 cardiac arrest as cause for respiratory failure Duration of mechanical ventilation, non-survivors (days)  2-5 (2:4-55) 95(5-9-14-1) 0-04
126 imeversible condition with 6-month mortality X
P estimated at=50% Length of stay in ICU (days) 59 (4-5-13-2) 7-9(6-1-12-9) 0-08
103 rapidly developing neurological/neuromuscular disease Length of stay in hospital {days) 13-5 (8-0-23-1) 12-9(8-9-19-8) 0-93
30 participation in conflicting study 3 )
5 advanced dementia Hospital mortality 9 (18%) 14 (25%) 053
1 raised intracranial pressure
& multiple absent limbs
4

| 104 patients enrolled and randomised |

v '

49 patients assigned to 55 patients assigned to control
intervention 0 discontinued protocol
0 discontinued protocol 0 lost to follow-up

0 lost to follow-up

49 anal;)ed in ITT population | ‘ | 55 analy}::l in ITT population

-\ Schweikert WD et al. Lancet.2009; 373:1874-82.
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Early physical and occupational therapy in mechanically
ventilated, critically ill patients: a randomised controlled trial

Intervention Control p value
(n=49) (n=55)
Time from intubation to first PT/OT session (days) 15 (1-0-21) 7-4(6-0-10-9) <0-0001 ol status 2t hospital 29 (59%) 19 (35%) 002
Independent ADLs total at ICU discharge 3(0-5) 0 (0-5) 0-15
. . 2-0 (0-0-6-0) 4-0(2:0-70) 003
Independent ADLs total at hospital discha 6(0-6 0-6 0-06
. asp_ i rge| (0-6) 4(0-0) 33% (0-58) 57%(33-69) 002
MRC examination score at hospital discharge 52 (25-58) 48 (0-58) 038 20 (0-0-6-0) 4-0(20-80) 002
Hand-grip strength at hospital discharge (kg-force) 39 (10-58) 35 (0-57) 0-67 ) 28% (26) 41% (27) 0-01
Greatest walking distance at hospital discharge (m)  33-4(0-91-4) 0 (0-30-4) 0-004 discharge 75(7595) 55 (0-85) 005
i ] ] i i j! discharge 15 (31%) 27 (49%) 0-09
Time from intubation to milestones achieved (days) -
80 4 —— Intervention
?LS{) inability to obtain consent (44 refusal, 106 no — — Control e I !
family ffamily discord/goals for comfort care) %—
171 extubation order at the time of assessment u
122 cardiac arrest as cause for respiratory failure =
126 imeversible condition with 6-month mortality 3 60—
¥ estimated at=50% _@'
103 rapidly developing neurological/neuromuscular disease £
30 participation in conflicting study =
L advanced dementia 8 1 1 | w11 11
1 raised intracranial pressure 2 1 L
& multiple absent limbs E 40+
3
v £
| 104 patients enrolled and randomised | -%
‘%L 20
v v 2
49 patients assigned to 55 patients assigned to control
intervention 0 discontinued protocol g p=0-048
0 discontinued protocol 0 lost to follow-up
0 lost to follow-up 0 ! | | | ! |
¢ L 0 7 14 21 28 50 100
49 anal;)edin ITT population | | 55 analy}::l in ITT population Number at risk Hospital days
Control 5% L1 21 13 9 4 0
Intervention 49 40 1 13 8 2 1

/ -\ Schweikert WD et al. Lancet.2009; 373:1874-82.

e/
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Intensive and

g Early mobilisation within 72 hours after admission of critically ill patients

in the intensive care unit: A systematic review with network meta-analysis

Mir =il

[ Identification of studies via databases ]
5 Records removed befo MObilization
B | "t Sacane, ecro scroening:
E CINAHL “; - 29,630), ! L Euflg:fsl? records removed
_ v » Decreased ICU LOS (when
Records screencd | Rocords excluded associated with garly nutrition)
» Decreased hospital LOS
- hﬁo — « Positive effect on muscle strength
g (neE% 15)soug I refrieva » E{.'estf‘r)ts not retrieved (MR C)
g |  Improved physical function (FSS-
(RneE%r:i )assessed for eligibility Repﬁ%sﬁé;{g;:;qiaa%(“=513) ICU, Barthel IndeX)
Lgnggageotg;r-than)serman ° Improved QOL (SF 36)
or English (n =11 .
e « No effect on mortality
- | « Very low incidence of adverse
3 : effects
E < Studieg) cluded in Meta-Analysis
g (n=1

/ J Daum N et al. Intens Crit Care Nur.2024; 80:103573.
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Screening

Effects of in-bed cycling in critically ill adults: A systematic review and
meta-analysis of randomised clinical trials

[ Ildentification of studies via databases and registers

Identification of studies via other methods

Records idenfified from:
Datahases (n=7,652)
Medine: via PubMed [n=2,340]
Cinalh [n=630)
Wb of Science (n=2 204)
Foopus (n=2.278)
Registers (n=18)
ClinlcalTriats. gow (r=16)

ICTRP (n=0})

Records removed before
SCreEning:
Duplicate records remowved
{n=3,724)

Records identified from:
Citation searching (n=2)

ISRCTM (n=0)
Records screened (n=3 928)

:

Reporis sought for refrieval
(n=120)

Records excluded (n=3 808)
Not RCT (n=2,979)
Mat eritically ill in the 1CL
(n=534)
Nat in-bed cycling (n=178)
Farzign language not English
(n=117)

Reports not retrieved (n=1)

|

Reports assessed for eligibility
(n=119)

Reporis sought for refrieval (n=2)

Reports not ratrieved (n=0)

:

) (
:
8
=
2
i

analysi n=22)

Reporis excluded (n=69):
Mot RCT (n=21}
Protecol {n=14)
Others (n=8)
Pilat study (n=0)
Mat critically il in the 1CU (n=5)
Mat in-bad cycling (n=26)
Foreign language not English
(n=2)
Comparafion (n=1)

Reports assessed for eligibility
(n=2)

Pazo-Palacios R et al. Ann Phys Rehabil Med.2025; 68(5):101953.

Reports excludad (n=0)
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Effects of in-bed cycling in critically ill adults: A systematic review and
meta-analysis of randomised clinical trials

In-Bed Cycling + Rehab versus Rehab alone

Decreased ICU LOS (20 studies)

Decreased H LOS (14 studies)

Functional status at hospital discharge (5 studies)
Quality of life at 6 monts (SF-36: 4 studies): small effect.

=

= No effect on mortality and MV duration (7).

/ Jj Pazo-Palacios R et al. Ann Phys Rehabil Med.2025; 68(5):101953.
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. nursing reports

Effectiveness of Early Mobilization and Bed Positioning

in the Management of Muscle Weakness in Critically 111 People
Under Invasive Mechanical Ventilation in Intensive Care:

A Systematic Review of Intervention Literature Protocol

Bento | et al. Nurs Rep. 2025, 15, 75.

o) S

&
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THE LANCET
Resp M

A=)

&

Association of active mobilisation variables with adverse
events and mortality in patients requiring mechanical
ventilation in the intensive care unit: a systematic review and
meta-analysis

Adverse Muobilisation  Adverse Usual care Weight RR({95%CI)

events during  events eventsduring  events

mebilisation wsval care
Low risk
Schweaickert {2000) 19 408 o o 00%
Schaller (2016} 5 803 1 1246 81% - 349 (168723
MafFei (2017) 38 3584 n 16 90% ” 0-60(0-41-118)
Eggmann (2018) 1 500 3 75 30% _ 0-25 (0-03-2-39)
Fassat (2018) 106 4159 92 1190 98% 0-33(0-25-0-43)
McWilliams (2018) 2] 616 o 560 12% 0-01 (0-02-4574)
Kha (2019) 2 393 3 198 41% —.—:— 0-34(0-06-1.99)
ECMO-PT Study Investigators (2020) 2 56 2 64 37 114 (0-7-7-85)
Schuimann (2020} n 1032 34 1449 90% i 0-01(0-53-154)
Bermey (2021 16 309 9 136 78% +Hl= 193 (0-87-431)
Wakdauf (2071) 150 932 40 84 o7 | 381(273533)
Mydal (2022) 9 54 0 0 00%
TEAM Study Investigators (2022) 12 4399 B0 4524 98% 1-57(1-19-2-07)
Patel (2023) 7 6o o 38 2% T 0-83 (0-05-14-25)
Total (35% 1) 18111 12250 TT4% < 1:11(0-63-1-96)
Prediction interval —— (0-16-7-68)
Heterogeneity: T'=0-6685; y'=153-17, df=11 (pc0-01): =93%
Some concerns
Hickmann (2018) 1 163 o 85 18% L 157 (0-06-38-10)
Rahiminerhad (2022) 2 252 o o 00%
McWilliams (2023) 1 42 o 2] o00%
Total (95% ) 458 35 18% — 157 (0-06-38-10)
Prediction interval
Haterogeneity: not applicable
High risk
Sarfati (2018) Bs 829 B4 487 98% = 079 (-58-1-07)
Fangrheng (2018) o 30 3 30 20% ] 014 (0-01-2-65)
Borges (RBR-20495g) 35 13 n 228 91% -.— 178 {1-07-2.96)
Total (35% O0) 1072 745 209% _ 1-01(0-45-2-26)
Prediction interval (0-00-7144-73)
Heterogeneity: T'=03179;  =8-95. df=2 (p<0-01); F=78%
Total (95% ) 19651 13080 100-0% [ 109 (0-6%-174)
Prediction interval — {0-21-5-82)
Haterogeneity: T=0-5518; y'=162-80, df=15 (pc0-01); F=01%
Test for subgroup differences: y=0-00, df=2 (p=0-0&)

o001 o1 1 10 100
«— —>»
Favours mobilisation  Favours usual care

/

Paton M et al. Lancet Respir Med. 2024;12: 386—-98.

Cliniques universitaires Saint-Luc — Nom de I'orateur



Association of active mobilisation variables with adverse
events and mortality in patients requiring mechanical

meta-analysis

Adverse Maobilisation Adverse
events during  events
mewbilisation

Usual care
eventsduring  events
wsual care

Weight RR (95% C1)

Low risk

Schweaickert {2000) 19 408 o o 00%

Schaller (2016) 5 803 10 1246 81%
i [0

J‘ =
el on 22 2o 2 e Sl

349 (1-68-7-23)
A R 1A)

ventilation in the intensive care unit: a systematic review and

In conclusion, our systematic review with frequentist and Bayesian
analysis of existing data in a heterogeneous population of critically ill
adults showed no overall effect of mobilisation on the occurrence
of adverse events or mortality.

With mobilisation leading to a less than 3% incidence of adverse
events, with all bar one event reported as transient or resolving with
cessation of the intervention or minor medical attention, our review
provides clinicians with reassurance about the safety of providing
this treatment.

d)

TR TEr

Haterogeneity: T=0-3179; y = 8-05, df=2 (p0-01); F=78%
Total (95% ) 19651
Prediction interval

T

13080 100-0% [ 109 (0-6%-174)

(0-21-5.82)

Haterogeneity: T=0-5518; y'=162-80, df=15 (pc0-01); F=01%
Test for subgroup differences:y =0-09, df=2 (p=0-0&)

1
— —
Favours mobilisation  Favours usual care

&_/
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Uil Early mobilisation in patients with shock and receiving

intensiva_

vasoactive drugs in the intensive care unit: A
systematic review and meta-analysis of observational

studies

) Records identified from*:
= Databases (n = 6)
2 Registers (n =1875)
§ PUBMED (1406) Records removed before screening:
% COCHRANE (105) Duplicate records removed (n
SCIENCIE DIRECT (68) =1002)
2 SCOPUS (56) — |  Records removed for other
MEDLINE (154) reasons (n = 827)
— CINAHL (86)
N |
Records screened —_— Records excluded
(n=46) (n=30)
2
:
3 |
Reports excluded:
Reports assessed for
eligibility e Reason 1: does not report the
(n=186) number of patients requiring
— vasoactive drugs.
l Reason 2: Case reports

Studies included in systematic
review 8

ies inc in meta-
lysis 5

g

-\ Parada-Gereda HM et al. Med Intensiva.2025; 49(4):193-204. .

/ ),
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Uil Early mobilisation in patients with shock and receiving

intensiva

vasoactive drugs in the intensive care unit: A
systematic review and meta-analysis of observational

studies

) Records identified from*:
= Databases (n = 6)
2 Registers (n =1875)
E PUBMED (1406) Records removed before screening:
= COCHRANE (105) Duplicate records removed (n
£ SCIENCIE DIRECT (68) =1002)
= SCOPUS (56) Records removed for other
MEDLINE (1
- anaties Table 2 Vasoactive Drug Dosage Classification From Boyd et al.*?
| l Drug Name Low Dose, pg/kg/min Moderate Dose, pg/kg/min High Dose, pg/kg/min
Records s DOpamine <3 3-10 >10
) ("= Dobutamine <3 3-10 =10
E i i <0.05 0.05-0.2 >0.2
3 Norepinephrine <0.05 0.05-0.2 0.2 ~1mg/h
Reports assess Vasopressin <0.01 0.02-0.03 0.04
a4 Levosimendan <0.05 0.1 0.2
— Milrinone 0-0.15 0.15-0.5 0.5
pg/kg/min: microgram/kilogram/minute.
Studies included in systematic
review 8
m in meta-
lysis 5
g
-j Parada-Gereda HM et al. Med Intensiva.2025; 49(4):193-204. .
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medicina
n answ_q__:

Records identified from*:
Databases (n = 6)
Registers (n =1875)
PUBMED (1406)
COCHRANE (105)
SCIENCIE DIRECT (68)
SCOPUS (56)
MEDLINE (154)
CINAHL (86)

[ Identification ]

)

!

Records screenad

(n= 48)

Screening

|

Reports assessed for
eligibility
(n=16)

Mumber of Proportion Weight
Study successes  Tolal with 95% CI (%)
Records removed before screening: Hickmann &t al 2016 T 381 —- Q.0Z2[0.01, 0.03] 25.27
sy oo removed in Capell et al 2019 1 54 - 0.02[0.00, 0.05] 11.79
o e e et Rebel et al 2019 15 195 S 0.08[0.04, 0.11] 11.21
Borges et al 2022 2 132 L ) 0.02[0.00, 0.04] 2033
Lindhelz 2022 47 3,308 [ | 0.01[0.01, 0.02] 31.40
Overall -l 0.02 [ 0.01, 0.04]
Records excluded Heterogeneity: v = 0.00, I° = 74.95%, H* =3.99
(=30 Testof 8= 8; Q(4) = 11.05, p = 0.03
Testof 0=0:z=2.94, p=0.00
Reports excluded: 0 % ! ®
—_— Reason 1: does not report the

}

Studies included in systematic
review 8

ies inc in meta-
lysis 5

g

Early mobilisation in patients with shock and receiving
vasoactive drugs in the intensive care unit: A
systematic review and meta-analysis of observational
studies

O Pooled proportion of adverse events:

number of patients requiring
vasoactive drugs.

Fleosen 2 Cose repons O Proportion of patients who underwent E.M.
* with low doses V. 64% (95% CIl 34%---95%)
» with moderate doses V. 30% (95% CI 7%---53%)
« with high doses V. was 7% (95% CI 3%---16%)

Parada-Gereda HM et al. Med Intensiva.2025; 49(4):193-204. .

A=)
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' ' Enhancing early mobilization in critically ill patients through

Ilﬂ ~ J”w multidisciplinary rounds: A process-focused observational study
1 0

- .

ROLE OF MULTISCIPLINARY ROUNDS ?

* Pre- post-intervention study

« Daily MDR

* Primary physicians, intensivists, nurses, pharmacists, dietitians, rehabilitation
medicine physicians, physical therapists, and clinical engineers

* 110 versus 190 patients.

~\ Shiota N et al. Anaesth Crit Care Pain Med.2025; 44:101485
-
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Enhancing early mobilization in critically ill patients through
multidisciplinary rounds: A process-focused observational study

ROLE OF MULTISCIPLINARY ROUNDS ?

Pre- post-intervention study

(%)
80

60

I R I I O GO

8 F F F

—the proportion of EM by month

Phase 1 Phase 2 p value
n 86 130
EM n. (%) 8(9.3) 44 (33.8) <0.001*

Days to start PT, median [IQR] 8.00 [4.00, 13.00] 4.00 [2.00, 7.00] <0.001**

EM, early mobilization; PT, physical therapy *: p value < .05, **: p value = .01.

20
15
10
5
0
.{\ ,3:- "h RN - B ] ‘b ,\Ci
&F F o F 5\5“ o"ﬁoﬂ & &
—=(days to start PT
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ABCDEF BUNDLE

Assess, prevent, and manage pain;

Both spontaneous awakening and breathing trials;
Choice of Analgesia and Sedation;

Delirium assess, prevent, and manage;

@rly Mobility and Exercise;>

Family engagement/empowerment.

—L Cliniques universitaires Saint-Luc — Nom de I'orateur 6




Creating a Culture of an
Awake and Walking
Intensive Care Unit

KEY POINTS

e Sedation and immobility are modifiable risk factors for post-intensive care syndrome.

e Mobility in an Awake and Walking intensive care unit (ICU) is considered a prompt life-
saving intervention used to prevent and treat delirium, agitation, and acute respiratory
failure.

e The ABCDEF bundle and Awake and Walking ICU promote patient wakefulness, cogni-

tion, and mobility to mitigate long-term consequences of critical illness (ie, post-
intensive care syndrome) affecting up to 70% of survivors.

e These approaches can enhance long-term outcomes by addressing risk factors like seda-
tive use, delirium, and immobility, though the strength of evidence varies.

e Successful implementation requires creating an ICU culture focused on minimizing seda-
tives, enabling early mobility, and overcoming organizational barriers through tailored

strategies.

j Dayton K et al. Crit Care Clin.2025; 41:121-40.
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TAKE HOME MESSAGE

WHO IS CANDIDATE FOR THE WEAKEST LINK ?

+ PATIENT ?

+ PHYSICIAN ?

+ NURSE ?

+ PHYSIOTHERAPIST ?

+ (G.P. ?)




TAKE HOME MESSAGE

WHO IS CANDIDATE FOR THE WEAKEST LINK ?

+ PATIENT ?

+ RELUCTANT PHYSICIAN !!!
+ NURSE ?

+ PHYSIOTHERAPIST ?

+ (G.P. ?)




TAKE HOME MESSAGE

Intensive and
Critical Care

Nursing

Editorial

In critically ill patients ‘time is muscle’, isn’t it?

Nydhal P. Intens Crit Care Nurs.2024; 81:103615.

@
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Critical Care Medicine  Improving Recovery and Outcomes Every

Day After the ICU (IMPROVE): A Randomized
Controlled Trial

Screened for eligibility (n = 29,525) ‘

v M——— 4 groups: 12 weeks of

: ;ﬁ?ﬁzf;gm physical exercise-cognitive training (PE-CT),
physical exercise-cognitive control (PE-CC),
stretching control-cognitive training (SC-CT),

stretching control-cognitive control (SC-CC).

* Acule or sutacute newclogic deficitfnjury (1,222)

+ Cancerwith short e axpectancy (959)

+ Dementia of ather neurodegensrative iiness (914)

+  Psychiatric iliness (873)

+  NonEnglish speaking [B66)

+ Hospice (8910

*  Homeless/incarcarated (338)

+ Savers haaring or vision loss (280)

= Death during ICU or hospital phase of care (243)

= Cumrent chematherapy or radiation (217)

= Absolute or relative ACSM contraindicstions (215)

*  Recovering from skeletal fracture {180)

*  Pregnan or Nursing (78}

*  Prior contact with study or eswolled in other study (T1)

+ Mo LAR for consent when patlent unable (57)

+ Non-commuricativeiow communicative ability (30)

*  Epinal cord injury with parsietent neurologie defict
128)

= CONID-10+ isalation {27)

= Postracheotomy, no speaking valve (27}

Question: We hypothesized that a 12-week com-
bined physical exercise and cognitive training
program would improve cognitive performance
among older adult ICU delirium survivors.

Eligible (n = 1,935)

»  Rehised to participabe (361

*  Inabdity tofonsart (233)

+  Deseianad naw naligibity (216)
& [Enrobed in anciber stady (144)

s Deceased {45) = literete {11)
»  Recruiimant Ended |35 + Mo aooess to telaphore (8)
o Cowd184 (16) = Other (TT8)

Findings: In this randomized controlled trial,

+  Unable ko canksct post-discherge in = B3)

-

[ Earoted (n=240) the control groups had significant improvement
" Decocxed et in scores compared with the cognitive training
- Unsbie o contct o e s group at 3 months (mean difference in change
i o = ment (n= H
| Randomized (n= 183) _| from baseline, 0.28: 95% Cl, 0.02-0.53) and 6
months (mean difference in change, 0.29; 95% Cl,
PE+CT (n=41) PE+CCM=41) | SCACT =35 0.04-0.53).
| e et e | e Meaning: While the trial did not achieve its target
#7 Camplat 9 Complat Camplated 5 Compliata . ran B
gr:??:FulowUp gmﬁngImUp grc:ﬁ:Fdluw Up g:.‘::t‘?cl?deuUp Sar:n!je 15'29, a 1‘2_we?k Cognltlve alndl mYSICaJ
Heal 2 Wahimva § Wi S Whiraua tramu:u_g intervention did not result in improved
 Domated 7 Docwased 1 Doceased 3 Docensad” cognitive measures at 3 or 6 months.
6 Manth 6 Month 6 Month & Month
E?Mt;or;:mlsu gjﬁ?abr;gmeﬂ g?ME_;D:;gletm 24[.;::?;'9@1
= e T 3 Eoa o P §Lost o Fllow Up Khan SH et al. Crit care Med.2025; in press
B Withdrawal 2 Withdrawal § Withd rawal A Withdrawal
1 Deactivaled 2 Deactivated 2 Deactivated 2 Deactivatad
’ 1 Decaased 2 Deceased 1 Deceasad 3 Deceased
PE = Physical Exercise; SC = Stratching Caontrol; CT = Cognitve Training: CC = Cegnittve Gantrol
*Enmlmant occured around time o hesphal dischage. "Randomi zation accumed shar completion of baseline assassments. Baseling assasaments wan
performed arcurdd I weeks posl-nospikal dechangs,
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Critical Care Medici

e

Improving Recovery and Outcomes Every
Day After the ICU (IMPROVE): A Randomized

L]
CO“thl Ied I rla I Predicted Change in RBANS Total Index Score from Baseline
Screened for eligibility {n = 29,525)
in = 27 580)
+  Live ouiside grealer indianapolis ares (B,203)
* Mo dalifum (4,287}
Age (3,529)
Dineg or Aleohol abuse (3,478)
Acule or subacute neunlogic deficitinjury (1,222}
Cancer with short ife axpectancy (959)
Dementia or alher neurodegensrative iiness (914)
Psychialric iliness (873)
+  Naon-English speaking (266)
+ Hospica (6813
*  Homeless/incarcarated (338)
+ Savers haaring or vision loss (280)
Death during ICU or hospital phase of care (243)
Current chematherapy or mdiation (217)
Abealute or relative ACSM contraindcstions (215)
Recovering from skeletal fracture {180) ﬂc_}-}
Fregneant or Mursing (73} [
*  Prior contact with study or eswolled in other study (T1) [1v]
Eligible (n = 1,935) + Mo LAR for consent when patlent unable (57) =
+ Non-commuricativeiow communicative abilty (30) |
. *  Epinal cord injury with parsietent neurologie defict - = - -
o 128) 5 Predicted Change in RBANS Z-Score from Baseline
- —
+  Doveloped naw inaligibiity (216} + COVID-19+ isalation {27) . [&]
%  Enrobed in ancther sady (144) *  Posiirachectomy, no speaking valbve (27) =
»  Decased {45) = literate (1) D
»  Recruiimant Ended |35 + Mo aooess to telaphore (8) =
o Cowid-15+ [16) + Other (778) | (W
+  Unable i cantact post-discherge in = B3)
| Enrolled” (n = 249)
& Decsasad (n=15)
= Withdrew (n=46)
= Unabie o contact or new hospice
| Randomized® (n= 153) | | caolment (1=33)
PE + CT {r=41) PE + CC {n = 41) | SC+CT in = 35)
3 Manth 3 Month 3 Month 3 Month
27 Camplated 29 Completad 28 Complated 25 Complatad
2 Missed 3 Missad 0 Missad 0 Messad
1 Lost to Follow Lip Lot o Follow Lip 0 Lost to Follow Up 0 Lost o Follow Up
1 Refusal 3 Refusal 0 Refusal 0 Refusal
B Withdrawal 2 Withdrawal 5 Withdrawal 4 'Withdrawal
1 Daactivatad 2 Daactivated 2 Deactivated 2 Daactivatad T T
1 Dacaassd 2 Deowased 1 Deceasad 2 Deceased
3 6
6 Manth 6 Month 6 Month & Month Tlme
27 Completed 30 Completed 27 Gompleted 24 Complatad R d = t A
2 Missed 2 Missed 0 Missed 1 Missed
1 Lost to Folow Up 0 Lost to Fallow Up 1 Lost to Fallow Up 0 Lost to Follow Ug an_ omization Arm eSS
;m@\-ﬂa' : ;Emef;f . g RBWE;W lmﬁr::wd E— Slretchlng Control Cogntive Control
thdrawa raws Whthd : ; s it
’ 1 Deactivatad 2 Daactivated 2 Deartivated 2 Deantivatad — — — - Stretching Control Cogntive Training
1 Decaased 2 Deceased 1 Deceased 3 Deceased " o .
— - — Physical Exercise Cogntive Control
PE = Physical Ewercise; 5C = Stratching Control; GT = Cogritve Training: £C = Cognitive Gantrol N M " i e
*Enmimeant oecamed around time of hesphal dischargs. "Randamization accurred ahar completion of baseline assassmerts. Basaling assassmonts was —_— Physlc-a' Exercise Cogntlve Tralnlng
perfrmied anturd 2 wieeks posl-fos pikal dechange. 88
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12. Fan E, Dowdy DW, Colantuoni E, et al.

Physical complications in acute lung injury
survivors: a two-year longitudinal

prospective study. Crit Care Med 2014; 42:

849-59.

13. Needham DM, Wozniak AW, Hough
CL, et al. Risk factors for physical
impairment after acute lung injury in a

national, multicenter study. Am J Respir
Crit Care Med 2014; 189: 1214-24.
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