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Year of admission 2007 2008 2009 2010
Number of admissions 83,116 90,761 77,394 106,479
Critical care unit length of stay 50 (23,120) 51(24,125) 52(24,124) 54 (24, 125)
(hours), median (IQR) [N] [83,062] [90,754] [77,378] [106,474]
Total acute hospital length of 13 (6, 28) 13 (6, 28) 13 (6, 27) 13 (6,27)
stay (days)*, median (IQR) [N] [79,202] [86,393] [73,625] [101,718]
Critical care unit mortality, 14,904 (17.9) 15,806 (17.4) 13,136 (17.0) 17,520(16.5)
deaths (%) [N] [83,115] [90,760] [77,390] [106,479]
Acute hospital mortality*, deaths 21,189 (27.1) 22,299 (26.1) 18,491 (25.4) 24,620 (24.4)
(%) [N] [78,172] [85,517] [72,778] [100,940]
Duration of advanced 1(0, 3) 1(0, 3) 1(0, 3) 0(0,2)
respiratory support (calendar [37,757] [78,945] [77,021] [106,457]
days), median (IQR) [N]
Age, mean (SD) 60.1 (18.8) 60.3 (18.7) 60.5(18.5) 60.7 (18.4)
median (IQR) 64 (48, 75) 64 (49, 75) 64 (49, 75) 64, (49,75)
[N] [83,116] [90,761] [77,393] [106,479]
APACHE Il score’, mean (SD) 16.7 (7.4) 16.3 (7.1) 16.2 (7.1) 16.0 (7.0)
median (IQR) 16 (11, 21) 15 (11, 20) 15 (11, 20) 15 (11,20)
[N] [77,965] [85,738] [73,226] [101,047]

*Excluding readmissions to the critical care unit during the hospital stay
"Excluding admissions aged less than 16 years
IQR: interquartile range; N: number of admissions; SD: standard deviation



A sMuscle weakness is the most common
physical problem faced by patients following
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A GAll patients reported poor function and
attributed this to the loss of muscle bulk,
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FACTORS INFLUENCING SKELETAL MUSCLE
MASS & FUNCTION DURING CRITICAL ILLNESS
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Musculoskeletal Ultrasound Study
In Critical lliness: Longitudinal
Evaluation

MUSCLE: NCT01106300

1. Describe changes in muscle mass and qualit

2. Determine role of altered protein
homeostasis

3. Investigate clinical correlates



STUDY RECRUITMENT

363 Patients screened

213 did not meet criteria

150 met entry and exclusion criteria

59 refused

91 gave assent

4 \Withdrew

2 Transfer to another hospital
12 Died

10 ICU stay less than 7 days

63 patients studied




PATIENCHARACTERISTICS

A 54.5+18 years, 58.7% male
A Apache Il 23.5% 6.5

A Ventilated 10 day$2-62)
A ICU Stay 16 days (780)
A ICU survival 97%

A hospital survival 89%



1.MUSCLE MASS AND QUALIT
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MUSCLEBRUALITODECLINED

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









2.MUSCLE PROTEIN HOMEOST/

BREAKDOWN

SYNTHESI

m P i I | Netgain in

o MPS P {1 | muscle protein

=

= -

= i £

Ly i

o

= i :

— i Metloss of

; : i ! muscle protein I

rE protein protein protein
0 ] =




STABLE ISOTOPE INFUSIONS

[1,2 3C,] Leucine Ds-Phenylalanine
o o
H3C 13 D
13 OH OH
NH,
CH;  NH, X
D
RT 1183
Enriched AA: B030690
RT:1160
A 2794144
A 670149
- A 185030

AA 47284

AA: 6019444

Millward Nature 1973
Rennie Proc Nutr Soc 1984



SIGNALLING IN MUSCLE PROTEIN HOMEQOS
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PROTEIN HOMEOSTASIS (n=1:
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PROTEIN HOMEOSTASIS (n=1:

Muscle protein synthesis
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INTRACELLULAR SIGNALLING L

Principle Component Analysis was performed

Intracellular signalling vs Limb Protein Synthesis Intracellular signalling vs Limb Protein Breakdown
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3.CLINICAL CORRELATES OF MUSCLE WA:

10% MUSCLWASTING
(AUROC=0.9,p<0.001

INVERSE ASSOCIATION INVERSE ASSOCIAT
PaQ/FIG, PaQ/FIG,
Bicarbonate Bicarbonate
Admissiorhaemoglobin

ASSOCIATION ASSOCIATION
CGReactive Protein Age

Total Protein delivered




HYPOTHESIS

Severity of acutdung Iinjury IS
causally associated with acute
muscleloss



3.CLINICAL CORRELATES OF MUSCLE WA:

MUSCLE WASTING 10% MUSCLWASTINC
r°=0.51, p<0.001 (AUROC=0.9,p<0.001
INVERSE ASSOCIATION INVERSE ASSOCIAT
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THE MUSCLE FULL EFFECT

AVluscle protein synthesis returns to baseline after 90 minutes
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Atherton P J et al. Am J Clin Nutr 2010;92:1080-1088

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

Millward Clin Sci 1995



Conclusions

1. Critical illness muscle wasting
I Occurs rapidly and early during the first week
I Is most pronounced in mutbrgan failure

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

| IS associated with age, acute lung injury and
systemic acidosis

2. Muscle necrosis with macrophage infiltration
IS common



RELEVANCE

A Description of acute muscle wasting
A Framework of testing interventions
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Critical Care PROMS
SF-36 Forms Physical Activity



