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Åά5ŜŀǘƘΣ ƳƻǊōƛŘƛǘȅ ŀƴŘ ŜŎƻƴƻƳƛŎǎ ŀǊŜ ǘƘŜ ƻƴƭȅ 
ŜƴŘǇƻƛƴǘǎ ŦƻǊ ǘǊƛŀƭǎέ Koretz 2005 

 



ÅάMuscle weakness is the most common 
physical problem faced by patients following 
ŎǊƛǘƛŎŀƭ ƛƭƭƴŜǎǎέ 

ïICUSteps. Registered Charity No. 1117033  

 

ÅάAll patients reported poor function and 
attributed this to the loss of muscle bulk, 
ǇǊƻȄƛƳŀƭ ǿŜŀƪƴŜǎǎ ŀƴŘ ŦŀǘƛƎǳŜέ 
ïHerridge et al New England of Medicine 2003 

 



ICU-AW VAP DVT CVC 
infection 

 highest 
incidence 

50% 25% 30% 0.058% 

Lowest 
incidence 

25% 10% 4% 0.001% 

Åά{ǳǊǾƛǾƻǊǎƘƛǇ ǿƛƭƭ ōŜ ǘƘŜ ŘŜŦƛƴƛƴƎ ŎƘŀƭƭŜƴƎŜ 
ƻŦ ŎǊƛǘƛŎŀƭ ŎŀǊŜ ƛƴ ǘƘŜ нмǎǘ ŎŜƴǘǳǊȅέ  
ïIwashyna Ann Int Med 2010 

Åά¢ƘŜ ƭŀŎƪ ƻŦ ŘŜǘŀƛƭŜŘ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ 
pathophysiology of the muscle wasting needs 
ǘƻ ōŜ ŀŘŘǊŜǎǎŜŘέ 
ïNational Institute of Clinical Excellence  2009 

 

De Jonghe JAMA 2002 

ATS AJRCCM 2005 

Boddi JTN 2010 

Provonost NEJM 2006 



HEALTH 

CRITICAL 

ILLNESS 

SURVIVORS 

RECOVERY 

FACTORS INFLUENCING SKELETAL MUSCLE  
MASS & FUNCTION DURING CRITICAL ILLNESS 

M
U

S
C

L
E

  
M

A
S

S
 

TIME 

FUNCTIONAL 
LIMITATION 

Puthucheary et al J Physiol 2010 



Musculoskeletal Ultrasound Study 
in Critical Illness: Longitudinal 

Evaluation 
MUSCLE: NCT01106300 

1. Describe changes in muscle mass and quality 

2. Determine role of altered protein 
homeostasis 

3. Investigate clinical correlates 



4 Withdrew 
2 Transfer to another hospital 
12 Died 
10  ICU stay less than 7 days 

STUDY RECRUITMENT 

363 Patients screened 

  150 met entry  and exclusion criteria 

  91 gave assent 

 63 patients studied 

59 refused 

213 did not meet criteria 



PATIENT CHARACTERISTICS  

Å54.5 + 18 years, 58.7% male 

ÅApache II 23.5 + 6.5 

 

ÅVentilated  10 days(2-62) 

ÅICU Stay   16 days (7-80) 

ÅICU survival  97%  

Åhospital survival  89%  



 1.MUSCLE MASS AND QUALITY 
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MUSCLE QUALITY DECLINED 

>50% demonstrated patchy necrosis (20/37) 
No other myopathic changes  







2.MUSCLE PROTEIN HOMEOSTASIS 
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SIGNALLING  IN MUSCLE PROTEIN HOMEOSTASIS 



PROTEIN HOMEOSTASIS (n=11) 



PROTEIN HOMEOSTASIS (n=11) 



INTRACELLULAR SIGNALLING DATA 

Principle Component Analysis was performed 



10% MUSCLE WASTING 
(AUROC=0.9,p<0.001) 
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Severity of acute lung injury is 
causally associated with acute 

muscle loss 
 

HYPOTHESIS  
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Atherton P J et al. Am J Clin Nutr 2010;92:1080-1088 

 

THE MUSCLE FULL EFFECT 

ÅMuscle protein synthesis returns to baseline after 90 minutes 

Early vs Late Parenteral Nutrition in Critically ill adults- Casear NEJM 2011 

Optimisation of energy provision with supplemental parenteral nutrition- Heidigger Lancet 2013 

Early Parenteral nutrition in critically patients with short term relative contraindications to enteral nutrition- 

Doig JAMA 2013 

Bohé J et al. J Physiol 2001;532:575-579 

Millward Clin Sci 1995 



Conclusions 
1. Critical illness muscle wasting 

ï Occurs rapidly and early during the first week  

ï Is most pronounced in multi-organ failure 

ï Results from decreased muscle protein synthesis 
and a net catabolic state 

ï is associated with age, acute lung injury and 
systemic acidosis 

2. Muscle necrosis with macrophage infiltration 
is common 



RELEVANCE 

ÅDescription of acute muscle wasting 

ÅFramework of testing interventions   
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