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INTRODUCTION
WHO IS CANDIDATE FOR THE WEAKEST LINK ? 
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Needham DM. JAMA.2008; 300(14):1685-1690.
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Girard TD et al. AJRCCM.2017; 195(1):120-33.
Fan E et al. Ann Am Thorac Soc.2017; 14(3): 441–3.
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Devlin JW et al. Crit Care Med 2018; 46:1532–1548.

Mobilization

• Improved muscle strength at ICU 
discharge 

• Reduced duration of mechanical 
ventilation 

• Improvement (NS) in health-
related quality of life measured 
using the SF36 instrument within 
2 months of discharge

• No effect on mortality
• Very low incidence of adverse 

effects
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INTRODUCTION
ICU-ACQUIRED WEAKNESS

Huang A et al. J Crit Care.2025; 88:155074.
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ChatGPT. Access June the 9th 2025.

INTRODUCTION
WHAT ARE THE RISK FACTORS FOR ICU-AW ? 
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INTRODUCTION

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

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

female sex, 

a high burden of comorbidity, 

exposure to systemic glucocorticoids
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INTRODUCTION
WHAT ARE THE RISK FACTORS FOR ICU-AW ? 

Yang Z et al. Medicine 2022;101:43(e31405).
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INTRODUCTION
WHAT ARE THE RISK FACTORS FOR ICU-AW ? 

Fuentes-Aspe et al. J Intensive Care.2024; 12:33
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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, APACHE II, …

MIXED ?:
 Pre-ICU comorbidities
 ICU LOS and Duration of M.V.
 
 

Adapted from
Hermans G et al. Crit Care.2015; 9:274.   
Hiser SL et al. BMJ 2025;388:e077292.
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Guo Y et al. BMJ Neurol.2024; 24:483.

 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.
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INTRODUCTION
WHO IS CANDIDATE FOR THE WEAKEST LINK ? 

PATIENT ?

PHYSICIAN ?

NURSE ?

PHYSIOTHERAPIST ?

(G.P. ?)
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PATIENT’S PERSPECTIVE

PRE-ICU CONDITION ?

REASON FOR ICU ADMISSION ?

ICU STAY ?

POST-ICU PERIOD ?
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PATIENT’S PERSPECTIVE

Herridge MS et al. N Engl J Med 2023;388:913-24.
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PRE-ICU CONDITION ?
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 Sex
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 Obesity ?
 Disease related malnutrition
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PATIENT’S PERSPECTIVE

PRE-ICU CONDITION ?

 Age
 Sex
 Malnutrition
 Obesity ?
 Disease related malnutrition

= NON-MODIFIABLE
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PATIENT’S PERSPECTIVE

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

PRE-ICU CONDITION

 Age
 Sex
 Malnutrition
 Disease related malnutrition
 Obesity

= NON-MODIFIABLE

REASON FOR ICU ADMISSION ? 

 S.I.R.S.
 Sepsis
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Fink H et al. Crit Care Med.2008; 36:910-6.
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Puthucheary et al. JAMA.2013; 310(15):1591-1600. 
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Puthucheary et al. JAMA.2013; 310(15):1591-1600. 
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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

 Malnutrition
 Glycemia
 Duration on MV
 Cytokines 
 Organ Failure (Kidney, Liver, Multiple)
 RRT
 Medications received
 Mobilisation
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PATIENT’S PERSPECTIVE

DURING ICU STAY

 Malnutrition
 Glycemia
 Duration on MV
 Cytokines 
 Organ Failure (Kidney, Liver, Multiple)
 RRT
 Medications received
 Mobilisation

= NON-MODIFIABLE

ASK THE DOCTOR !!!
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PATIENT’S PERSPECTIVE

POST ICU

 Malnutrition
 Glycemia
 Mobilisation
 Rehab
 Post ICU consultation
 Role of the GP ?

= NON-MODIFIABLE
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PHYSICIAN’S PERSPECTIVE

PRESCRIPTION

 MEDICATIONS

 NUTRITION

 MOBILIZATION
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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:e31405.
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
N.M.B.A.

Yang Z et al. Medicine (Baltimore) 2022;101:e31405.

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

Price DR et al. Crit Care Med.2016; 44:2070-8.
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MEDICATIONS
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Price DR et al. Crit Care Med.2016; 44:2070-8.
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MEDICATIONS
N.M.B.A.

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

Modest association between NMBAs and ICUAW. 
BUT
 NMBAs were less commonly associated with clinical weakness than they were 

with electromyography (CIP) or muscle biopsy (CIM) evidence of 
neuromuscular dysfunction. 

 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. 

 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. 
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MEDICATIONS
INSULIN

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?)

Specific nutrients ?
 High protein content ?
 Ketogenic diet ?
 Other? 

Taylor BE et al. Crit Care Med.2016; 44(2):390–438.
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MOBILIZATION
WHO IS CANDIDATE FOR THE WEAKEST LINK ? 

BARRIERS TO IMPLEMENT MOBILISATION IN 
THE CRITICALLY ILL ? 
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(EARLY) MOB BARRIERS
WHO IS CANDIDATE FOR THE WEAKEST LINK ? 

PATIENT ?

PHYSICIAN ?

NURSE ?

PHYSIOTHERAPIST ?
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(EARLY) MOB BARRIERS

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

ChatGPT. Access June the 10th 2025.

? ? ?
?

?
?

?
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(EARLY) MOB BARRIERS

ChatGPT. Access June the 10th 2025.

V
V

V
V

V
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(EARLY) MOB BARRIERS

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
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Sörderberg A et al. Intens Crit Care Nurs.2025; 86:103884.

 ‘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
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PATIENT’S PERSPECTIVE

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 
 the Xbox Kinect Jintronix© software 
 the Nintendo Wii

Virtual Reality (?)
Already used for relaxation and pain management

Kanschik et al. Ann of Intensive Care.2023; 13(1):81. 

HOW TO HELP ?
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Kanschik et al. Ann of Intensive Care.2023; 13(1):81.
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de Vries M et al. PeerJ.2025; 13:e18461.

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

 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. 

 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-
therapy and after four weeks of training or at 
hospital discharge.
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de Vries M et al. PeerJ.2025; 13:e18461.

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.
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PHYSICIAN’S PERSPECTIVE
I am sceptical or non-believer

 It does not improve mortality !

 It’s dangerous !

 It is not cost-saving !
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Hodgson CL et al. N Engl J Med.2022; 387:1747-58.
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Hodgson CL et al. N Engl J Med.2022; 387:1747-58.
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Hodgson CL et al. N Engl J Med.2022; 387:1747-58.
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Higgins AM et al. Crit Care Med.2025; in press.

 RCT – 733 patients – usual care vs Early Active Mobilization 
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“I AM SCEPTICAL”
I am sceptical or non-believer

 It does not improve mortality !

 It’s dangerous !

 It is not cost-saving !

Is mortality the outcome we need ?

Not that sure !

So what !
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Schweikert WD et al. Lancet.2009; 373:1874–82. 
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Schweikert WD et al. Lancet.2009; 373:1874–82. 
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Daum N et al. Intens Crit Care Nur.2024; 80:103573.

Mobilization

• Decreased ICU LOS (when 
associated with early nutrition)

• Decreased hospital LOS
• Positive effect on muscle strength 

(MRC)
• Improved physical function (FSS-

ICU, Barthel Index)
• Improved QOL (SF 36)
• No effect on mortality
• Very low incidence of adverse 

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

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 (?). 
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Bento I et al. Nurs Rep. 2025, 15, 75.
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Paton M et al. Lancet Respir Med. 2024;12: 386–98.
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Paton M et al. Lancet Respir Med. 2024;12: 386–98.

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

~ 1mg/h
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Parada-Gereda HM et al. Med Intensiva.2025; 49(4):193-204. .

 Pooled proportion of adverse events:

 Proportion of patients who underwent E.M. 
• with low doses V. 64% (95% CI 34%---95%) 
• with moderate doses V. 30% (95% CI 7%---53%) 
• with high doses V. was 7% (95% CI 3%---16%) 
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Shiota N et al. Anaesth Crit Care Pain Med.2025; 44:101485

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.
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Shiota N et al. Anaesth Crit Care Pain Med.2025; 44:101485

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.
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Assess, prevent, and manage pain; 

Both spontaneous awakening and breathing trials; 

Choice of Analgesia and Sedation; 

Delirium assess, prevent, and manage; 

Early Mobility and Exercise; 

Family engagement/empowerment. 

ABCDEF BUNDLE
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Dayton K et al. Crit Care Clin.2025; 41:121–40. 
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TAKE HOME MESSAGE

PATIENT ?

PHYSICIAN ?

NURSE ?

PHYSIOTHERAPIST ?

(G.P. ?)

WHO IS CANDIDATE FOR THE WEAKEST LINK ? 
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TAKE HOME MESSAGE

PATIENT ?

RELUCTANT PHYSICIAN !!!

NURSE ?

PHYSIOTHERAPIST ?

(G.P. ?)

WHO IS CANDIDATE FOR THE WEAKEST LINK ? 
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TAKE HOME MESSAGE

Nydhal P. Intens Crit Care Nurs.2024; 81:103615.
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Page de base 
à copier
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Page de base 
à copier
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Khan SH et al. Crit care Med.2025; in press

4 groups: 12 weeks of 
• physical exercise-cognitive training (PE-CT), 
• physical exercise-cognitive control (PE-CC), 
• stretching control-cognitive training (SC-CT),  
• stretching control-cognitive control (SC-CC).
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Khan SH et al. Crit care Med.2025; in press
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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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