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Outline and measurement of Intensive care unit acquired weakness.
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ICU acquired weakness

X 1 : CIP,CIM OB

CIP : critical illness polyneuropathy

CIM : critical illness myopathy
MRC score : Medical Research Council score
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Sharshar et al(2009) 115 NLIPkgR=7 H i HERES MRC score 65%
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ICU-AW : Intensive Care Unit Acquired Weakness
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T ICU-AW OFIEREPKT 52 L2 5 9
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WK LILT B EHNTED) @6 BB TR
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T 4. 085005 60 55 F COXBEE ORI
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IFTLZE ) DSURE L 72 o 7 BRICEHT & Tkt
T5. FOMIZ, FEA OFHERGOAMAT T
TV, BEHIIDGECIHMR IR 70 5 &
LTINS FAVREAFEA M) =12
LIRAED D LH. BELFMETH HEIL, 5



Rl B,

HULE N TR 2R 4 M e § 5 BB A bR
& L 709812 3BT MRC score & DOAEAYE
RENTEY, Cutoff fE Bk 11kg,
Tkg) HRENTVE D N FAL YA+
EX MY XA TH ICUISHEET 28
HEMRINUEOH KT 2 cad ®, &
72RO EHEME L MR S Twa 7. MRC
score DFHMOME RS H 1), FEM 2 BRI VL
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score [AFRICHIEE COHEBICITSDENED
LR D 5. HEMIZEE P TS
BN, MARE AL 72D S I TR R
e F 7z EERWNC & B EHIZEE R
ANETH ) REIIED % WAERRI L 2 T
HTORHIIE > TLEH 720, FHiliDS £ 2
VTR —EALT AT E DLW &R ICE
iCTE R\ EOMEEND 5.

ICU IZB\W\T, BEH R /1 % 5 ils 5 kk 4
LIENEREINTNS. 5%, EAERRE
HOBINET TH 5 ICU-AW % Z4ipoR i
L, FHIBSRCE AR IFHIET T OB H
2IND. ZOFMITEPMLI NS Z LI2X
D, ICU-AW ZERED ) A 27 H3fEm s EVEREIA



IUNEYF—3 3 yBEY v —F 1L No. 14 (2018)

EEF IS LT, BINCEHl 2 FEio b, @)
I T—=Ya rERAET A VAT AR
FEHRDLZ LNV TERLLEEZLNS.

VI. $5bYIC

ICU A%, ICUAW @ X 9 kT ik
BERR SO S RICHET 5. £72, BT
X2 ICU AZHRZDOHDILIZRIZH 2
FIEIR B DAL L7ERIZB W T L ERE#R
?D QOL L F &%, ICU-AW DWW fEk
WT7 SI3RE SR TWBD, TR ED
GLIET A, — &, BIETHI L TREDOT
BRI - RIS RISRE L RITT 720
ZFOBWIIEETH L)Y, %L DHEEFILICU-
AW OZW O 2 OFHIIZHEIZE S T2 MRC
score DENNSHEETH 5 L\ o 72 HEEAF
35, DD, SGHRIIFMZHO7-00E
KRl T L O EETH 5.

VI ZE3HR

1) Nicola Latronico et al (2011) . Critical
illness polyneuropathy and myopathy:
a major cause of muscle weakness and
paralysis. Lancet Neurol; 10: 931-41.

2) Stevens et al (2009) . A framework for
diagnosing and classifying intensive care
unit-acquired weakness.Crit care med; 37:
S299-308.

3) Baldwin et al (2014) . Alterations in
Respiratory and Limb Muscle Strength
and Size in Patients With Sepsis Who Are
Mechanically Ventilated.Phys Ther; 94:
68-82.

4) Hermans G et al (2014) . Acute outcomes

and l-year mortality of intensive care
unit-acquired weakness. A cohort study
and propensity-matched analysis. Am J
Respir Crit Care Med. Aug 15; 190 (4) :
410-20.

5) Wieske L et al (2015) . Impact of ICU-
acquired weakness on post-ICU physical
functioning: a follow-up study. Crit Care.
Apr 27; 19: 196.

6) Needham et al (2012) . Improving
long-term outcomes after discharge
from intensive care unitireport from a
stakeholders’ conference. Crit Care Med;
40: 502-9.

7) Herridge MS et al (2011) . Functional
disability 5 years after acute respiratory
distress syndrome.N Engl J] Med; 364:
1293-304.

8) Dowdy DW et al (2006) . Quality of life
after acute respiratory distress syndrome:
a meta-analysis. Intensive Care Med.
Aug32 (8) :1115-24.

9) Wang CY et al (2014) . One-year
mortality and predictors of death among
hospital survivors of acute respiratory
distress syndrome.Intensive Care Med.
Mar; 40 (3) : 388-96.

10) Stevens et al (2007) . Neuromuscular
dysfunction acquired in critical illness: a
systematic review. Intensive Care Med;
33: 1876-91.

11) Kress JP et al (2014) . ICU-acquired
weakness and recovery from critical
illness. N Engl J] Med; 370: 1626-35.

12) MacFarlane IA et al (1977) . Severe
myopathy after status asthmaticus.



FVT %41, fib : Intensive care unit acquired weakness DB & FFAilfiv:

Lancet;2:615.

13) Douglass JA et al (1992) . Myopathy
in severe asthma. Am Rev Respir
Dis;146:517-9.

14) Leatherman JW et al (1996) . Muscle
weakness in mechanically ventilated
patients with severe asthma. Am J Respir
Crit Care Med.; 153: 1686-90.

15) Deconinck N et al (1998) . Critical illness
myopathy unrelated to corticosteroids
or neuromuscular blocking agents.
Neuromuscul Disord.; 8: 186-92.

16) Khan J et al (2006) . Early development
of critical illness myopathy and
neuropathy in patients with severe sepsis.
Neurology; 67: 1421-5.

17) Callahan LA et al (2009) . Sepsis-induced
myopathy. Crit Care Med; 37: S354-67.

18) Latronico N et al (1996) . Critical illness
myopathy and neuropathy. Lancet; 347:
1579-82.

19) Bolton CF et al (1984) Polyneuropathy
in critically 1ll patients. J Neurol
Neurosurg Psychiatry; 47: 1223-31.

20) De Jonghe B et al (2002) . Paresis
acquired 1n the intensive care unit: a
prospective multicenter study. JAMA;
288: 2859-67.

21) Batt J et al (2013) . Intensive care unit-
acquired weakness: clinical phenotypes
and molecular mechanisms. Am ] Respir
Crit Care Med; 187: 238-46.

22) Lee JJ et al (2012) . Global Muscle
Strength But Not Grip Strength Predicts
Mortality and Length of Stay in a General

Population in a Surgical Intensive Care

Unit.Phys Ther; 92: 1546-55.

23) Connolly BA et al(2013) Clinical predictive
value of manual muscle strength testing
during critical illness:an observational
cohort study.Crit Care; 17: R229.

24) Tarek Sharshar et al (2009) . Presence
and severity of intensive care unit-
acquired paresis at time of awakening
are associated with increased intensive
care unit and hospital mortality. Crit Care
Med; 37: 3047-3053.

25) TEAM Study Investigators (2015) .
Early mobilization and recovery in
mechanically ventilated patients in
the ICU: a bi-national, multi-centre,
prospective cohort study. Crit Care Feb
26; 19: 81.

26) De Jonghe B et al (2007) . Respiratory
weakness is associated with limb
weakness and delayed weaning in critical
illness.Crit Care Med; 35: 2007-15.

27) De Jonghe B et al (2004) . Does ICU-
acquired paresis lengthen weaning from
mechanical ventilation?Intensive Care
Med; 30: 1117-21.

28) Naeem A. Ali et al (2008) . Acquired
Weakness, Handgrip Strength, and
Mortality in Critically Ill Patients.Am ]
Respir Crit Care Med; 178: 261-268.

200)Fan E et al (2014) . Physical
complications in acute lung injury
survivors: a two-year longitudinal
prospective study. Crit Care Med; 42: 849-
59.

30) Needham DM et al (2013) . Physical

and cognitive performance of patients



IUNEYF—3 3 yBEY v —F 1L No. 14 (2018)

with acute lung injury 1 year after initial
trophic versus full enteral feeding. EDEN
trial follow-up.Am J Respir Crit Care
Med; 188: 567-76.

31) Joerg C. Schefold et al (2010) . Intensive
care unit—acquired weakness (ICUAW)
and muscle wasting in critically ill
patients with severe sepsis and septic
shock. J Cachexia Sarcopenia Muscle; 1:
147-157.

32) De Jonghe B et al (2009) . Intensive care
unit-acquired weakness: risk factors and
prevention. Crit Care Med; 37: S309-15.

33) Diaz MC et al (2014) . Respiratory
muscle dysfunction: a multicausal
entity in the critically ill patient
undergoing mechanical ventilation.Arch
Bronconeumol; 50: 73-7.

34) Lipshutz AK et al (2013) . Acquired
Neuromuscular Weakness and Early
Mobilization in the Intensive Care Unit.
Anesthesiology; 118: 202-215.

35) Hermans G et al (2013) . Effect of
tolerating macronutrient deficit on
the development of intensive-care unit
acquired weakness:a subanalysis of the
EPaNIC trial.Lancet Respir Med; 1: 621-9.

36) Nanas S et al (2008) . Predisposing
factors for critical illness
polyneuromyopathy in a multidisciplinary
intensive care unit. Acta Neurol Scand;
118: 175-81.

37) Garnacho-Montero J et al (2001) . Critical
illness polyneuropathy: risk factors and
clinical consequences.A cohort study in

septic patients.Intensive Care Med; 27:

82

1288-96.

38) van den Berghe G et al (2001) . Intensive
insulin therapy in critically ill patients.N
Engl ] Med; 345: 1359-67.

39) Van den Berghe G et al (2005) .
Insulin therapy protects the central and
peripheral nervous system of intensive
care patients. 2005; 64: 1348-53.

40) Weber-Carstens S et al (2010) . Risk
factors in critical illness myopathy during
the early course of critical illness:a
prospective observational study.Crit Care;
14: R119.

41) Marie-An C. J. de Letter et al (2001) .
Risk factors for the development of
polyneuropathy and myopathy in critically
ill patients. Crit Care Med; 29: 2281-6.

42) Griffiths RD et al (1995) .Effect of
passive stretching on the wasting of
muscle in the critically ill.Nutrition; 11:
428-32.

43) Kizilarslanoglu MC et al (2016) .
Sarcopenia in critically ill patients. J
Anesth,Oct;30 (5) :884-90.

44) Patel BK et al (2014) . Impact of early
mobilization on glycemic control and ICU-
acquired weakness in critically ill patients
who are mechanically ventilated.Chest;
146: 583-9.

45) Hermans G et al (2012) . Interobserver
agreement of Medical Research Council
sum-score and handgrip strength in the
intensive care unit. Muscle Nerve; 45: 18-
25.

46) Hough CL et al (2009) . Intensive

care unit-acquired neuromyopathy and



FVT %41, fib : Intensive care unit acquired weakness DB & FFAilfiv:

corticosteroids in survivors of persistent
ARDS. Intensive Care Med; 35: 63-68.

47) Vanpee G et al (2014) . Assessment
of Strength in Critically Ill Patients: A
Systematic Review.Crit Care Med;42:701-
711

48) Samosawala NR et al (2016) .
Measurement of muscle strength with
handheld dynamometer in Intensive Care
Unit.Indian J Crit Care Med; 20: 21-6.

49) Puthucheary ZA et al (2013) . Acute
Skeletal Muscle Wasting in Critical
llness.JAMA 16 310 1591-600.

50) Mitsiopoulos N et al (1998) . Cadaver
validation of skeletal muscle measurement
by magnetic resonance imaging and
computerized tomography.] Appl Physiol
(1985) ; 85: 115-22.

51) Weijs PJ et al (2014) . Low skeletal
muscle area is a risk factor for mortality
in mechanically ventilated critically ill
patients.Crit Care; 18: R12.

52) Bercker S et al (2005) . Critical illness
polyneuropathy and myopathy in patients
with acute respiratory distress syndrome.
Crit Care Med 200; 33: 711-5.

53) Hough CL et al (2011) . Manual muscle
strength testing of critically ill patients
feasibility and interobserver agreement.
Crit Care; 15: R43.



IUNEYF—3 3 yBEY v —F 1L No. 14 (2018)

Outline and measurement of Intensive care unit acquired weakness.
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Abstract

Advances in medical care have contributed to improved survival rates in patients admitted to
intensive care units (ICUs). However, newer issues are being observed in critically ill patients.
For example, motor impairment is observed among critically ill patients who survive after
being discharged from the ICU. Motor impairment in the ICU causes muscle weakness, which
1s described as ICU-acquired weakness (ICU-AW). Recently, guidelines have been issued for the
rehabilitation of patients in the ICU. Early rehabilitation of critically ill patients is important as
ICU-AW not only affects the activities of daily living and quality of life of these patients but also
significantly affects their survival rates; hence, the diagnosis of ICU-AW is important. Herein, we
discuss the evaluation and measurement of skeletal muscle function in patients admitted to the
ICU while focusing on ICU-AW and the Medical Research Council score.
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