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Quand doit-on commencer à mobiliser les patients… 
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mon intervention  
ne présente aucun conflit d’intérêt 

Déclaration de liens 



Singer M. et al. JAMA, 2016 

International Consensus Definitions for Sepsis and Septic Shock  

Sepsis-3 
Levy MM. et al. ICM, 2003 

Sepsis(2) 
Bone RC. et al. CCM, 1992 

Sepsis(1) 

SIRS systemic inflammatory response syndrome  

 

Sepsis Infection + SIRS 
 

Severe sepsis: sepsis with organ 
dysfunction 
 
 

Septic shock persistent arterial 
hypotension unexplained by other 
causes. 
 

SIRS 
 

Sepsis  
 

Severe sepsis 
 
 
 

Septic shock 

*New criteria 

SIRS 
Sepsis is a life-threatening organ 
dysfunction caused by a 
dysregulated host response to 

infection (~10% mortality) 

Severe sepsis 
 

Septic shock sepsis with 
persisting hypotension requiring 
vasopressors + serum lactate 
level >2 mmol/L  

(>40% Mortality) 
 

Is essential  
Early recognition and management  
of patients with sepsis or at risk 
 

Early goal-directed therapy   
Rivers E. NEJM, 2001,  
Simpson SQ et al. Journal of Critical Care, 2016 
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Sepsis  
 

Multiple Organ 
Failure 

 
Death  



Peripheral nerves  critical illness polyneuropathy (CIP)  

Skeletal muscle  critical illness myopathy (CIM)  

Both  critical illness polyneuromyopathy (CIPNM) 

ICUAW 

↑ survival  

Sepsis 

↑ incidence 

ICUAW 

Could rise the 76%-100% 

Tennila A. Intensive care med, 2000 
Tepper M. The Netherlands Journal of Medicine 2000 

within 72h after 
sepsis onset 

Khan J. Neurology 2006  

↑ Mortality 

Puthucheary Z, J Physiol, 2010 
Stevens RD, Crit Care Med, 2009 
 

“organ failure per se” 

↑ Long term  
Dependency 

Iwashyna TJ, Jama, 2010 
Kaukonen KM, Jama, 2014 

 



Mechanical ventilation  
Muscle immobilization 
Severe sepsis 
Multiple organ dysfunction  
Neuro/myotoxic agents  
 

Friedrich O., Curr Opin Clin Nutr Metab Care,2006 
Hermans G, Crit Care, 2008 

Visser LH, Eur J Neurol, 2006 

Primary risk factors  

Bolton CF. Can. J. Neurol. Sci. 2010 

Sepsis 

Immobilization 

Sepsis + Immobilization 

Fink H, Crit Care Med 2008 



Friedrich O, Physiol Rev, 2015 

Protein 

degradation 

Protein 

synthesis 



Tennila A. Intensive care med, 2000,  
Tepper M. The Netherlands Journal of 
 Medicine 2000,  
Khan J. Neurology 2006  

within 72h after 
sepsis onset 

Bolton CF. Can. J. Neurol. Sci. 2010 

Kress JP, N Engl J Med 2014 



Kress JP, N Engl J Med 2014 Helliwell  TR, Neuropathol Appl Neurobiol. 1998  



Early mobilization must be started EARLY 

Callahan LA, Crit Care Med 2009 Dummond N, Am J Physiol Regul Integr Comp Physiol, 2008 

“Primum non nocere” 

Tetanic 
contractions 
at 10, 20, 50, 
80, and 100 Hz 

In vitro animal model 

But…  

How early? 
 



 Biceps (P = .005) and quadriceps (P = .034) strengths were 
significantly higher on the stimulated side 

 Improvement mainly observed in more severe and weaker 
patients 

 arm circumference decreased only in non stimulated side  

Rodriguez PO, Journal of Critical Care, 2012 

How Early?  
2 days (IQR, 1-2 days) after ICU admission 

30 min twice at day, one side: 
 Vastus medialis 
 Brachial biceps 

During 13 days (IQR, 7-30). 



40 min/day, both lower extremities: 
 vastus lateralis,  
 Vastus medialis 
 peroneus longus  

Stefanou C.  Ann. Intensive Care, 2016 

How Early?  
Inclusion >72 h of presence of 
sepsis and MV,  but when start (?) 

↗HR    ↗RR     =  MAP 
↗Creatine phosphokinase  
(498 ± 961 to 526 ± 1011 IU/L, p < 0.01) 

↗Lactate  
(1.1±0.4 to 1.4±0.6 mmol/L, p < 0.01) 



How Early?  
Within 72 hrs of diagnosis. 

60 min per day  
During 7 days. 

Poulsen JB, Critical Care  Med, 2014 

Loss of muscle mass was unaffected by TEMS 



Segers J. Journal of Critical Care, 2016 

Impaired quadriceps contraction 
Lower limb edema (p<.001) 
Sepsis (P = .008),  
Admission to the medical ICU (P = .041) 
Treatment with vasopressors (P = .011) 

0% 

<50%    



Silva PE, Journal of Critical Care, 2017 

Chronaxie assessments were performed 
in all muscles at every session 

It’s necessary to assess neuromuscular 
excitability to apply effective electrical stimuli 
When excitability is decreased it is necessary to 
adjust larger pulse widths 



How Early?  
Within 48 hrs of MV start. 

±30 % sepsis  

 was feasible and safe 
 = costs  
 ↓ ICU and hospital LOS 

Morris PE, Crit Care Med, 2008 



Schweickert WM, .Lancet 2009 

How Early?  
Median of 1.5 days (range, 1.0 –2.1 days) 
after intubation. 

 Safe and well tolerated,  
 Better functional outcomes at hospital discharge  
 Shorter duration of delirium, and MV 

Patients with sepsis associated with 
poorer outcomes, in both study arms 

86 and 82% sepsis  



34% interventions in patients with severe sepsis/septic shock. 

How Early?  
at 19 hours (IQR 15-
23hours) 

Hickmann CE, Ann. Intensive Care, 2016 



Hickmann CE, Ann. Intensive Care, 2016 



How Early?  
at 4 days (IQR 2–7 days) after ICU 
admission 
The first prescription of PT treatment was 
at day 1 

index relative numbers of PT intervention (RNPTI) 
(Interventions/day): 

Sossdorf M. J Crit Care 2013 

Limb exercises 
Mobilization 
Positioning  
Breathing exercises 



 Improve self-reported QoL 
(physical domains)  

 Induce anti-inflammatory effects. 

How Early?  
Screened at Day 2 of ICU Admission 
But when intervention start… (?) 

Kayambu G, Intensiv Care Med  2015 



21 ICU patients with septic shock (within the first 2-days) 

Standard practice:  

Reduced sedation,  

Adjusted nutritional intake 

Manual mobilization (5/7days) 

Bed to chair transfer asap  

 Intervention: 2 x 30min/day (7/7days) 

How Early?  
Starting at Day 1±1 

Skeletal muscle biopsies at Day1 and Day7 
Hickmann CE, In preparation 



Inflammation was not enhanced by early exercise 

 

Results: 

Hickmann CE, In preparation 



Conclusion 
 

 Important to start mobilization asap  
 If NEMS is used, more research is needed to find the optimal 

parameters (personalized). 
 Few data in this specific population, but promising in favor to 

start during the first days. 
 



       Merci beaucoup  


