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INTRODUCTION

Over the last few decades, the
prognosis of patient care in the Intensive
Care Unit (ICU) has improved with the
advancement of technology and science.
Mortality in critically ill patients is
decreased, and the number of survivors with
an impaired functional ability to return to
normal life is increased.®) ICU survivors
with  multi-organ failure are highly
susceptible to physical morbidity, with a
loss of muscle mass of up to 30% in the first
10 days since ICU admission.”?) Loss of
muscle mass is associated with weakness or
reduced muscle strength.®

Intensive Care Unit-acquired
weakness (ICU-AW) is the most common

neuromuscular disorder that affects the

outcomes and clinical course of ICU patients.

ICU-AW is found in 30-50% of patients and
increases to 67% in sepsis-critically ill
patients.® The prevalence of ICU-AW in
patients on mechanical ventilation for 48
hours or more is 25-40%.? Prolonged ICU
stay, difficulty in weaning from the
ventilator, higher hospitalization costs, and
an increase in mortality, as well as long-term

morbidity,

are associated with ICU-AW.® Muscle
weakness that occurs in ICU-AW may
persist for months or even years after the
patient is discharged from the hospital.®
ICU-AW patients have a poorer prognosis,
both during hospitalization and after being
discharged. Among patients requiring
mechanical ventilation for 5 days, the
existence of ICU-AW was associated with a
2-fold increase in mechanical ventilation
duration and a 2- to 5-fold increase in
mortality during hospitalization. Two years
after acute respiratory distress syndrome
(ARDS), ICU-AW patients also showed a
decreased quality of life compared to
patients without ICU-AW.®)

Implementation  of  rehabilitation
programs and early mobilization improves
the outcomes of ICU-AW patients. Patients
with ICU-AW who underwent an early
mobilization program were more likely to
return home after hospitalization without
admission to a rehabilitation center,
compared with patients who did not undergo
structured  physical therapy. Passive
mobilization prevents the effects of

prolonged bed rest. Diaphragmatic and

breathing exercises,
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which were performed daily, increased the
weaning ability. Modalities and techniques
to maintain joint range of motion and muscle
strength improve ventilatory function.®®
Rehabilitation management requires
multi-disciplinary collaboration to provide
safe mobilization programs for ICU
patients.® Early mobilization has been
associated with improved healthcare
outcomes and serves as a safe procedure for
critically ill patients.® Rehabilitation
management is carried out from the ICU to
an outpatient clinic.?9 To the author’s
knowledge, there is no standard guideline
for rehabilitation management in patients
with ICU-AW. This review attempted to
describe rehabilitation management of ICU-
AW to needed

provide information

clinically to manage these patients.

METHODS

Articles were reviewed to obtain
data about rehabilitation management in
patients with ICU-AW. Articles were
collected using PubMed and Google Scholar
databases without limiting the year or type

of article publication. Keywords

used were "ICU-AW”, “ICU-related
weakness”, “rehabilitation”, and “early
mobilization”. Articles that were not
available in full text and were not written in

English were excluded.

RESULTS AND DISCUSSION
ICU-AW
Definition

ICU-AW is generalized muscle
weakness that occurs during ICU care, and
no other causes are identified other than the
critical illness itself. Y There are several
pathologies to describe ICU-AW, including
critical illness polyneuropathy (CIP), critical
illness myopathy (CIM), or both, which is
called critical illness neuromyopathy
(CINM).G12 |CU-AW may be observed
when there is tetraplegia or tetra paresis,
muscle weakness, hyporeflexia, difficulties
of weaning, and negative tendon reflexes.
Weakness in ICU-AW can affect peripheral
and respiratory muscles.®

ICU-AW is associated with morbidity

and mortality in critically ill patients. Recent

data suggests that ICU-AW can also
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result in long-term consequences. It is
known that ICU-AW is an important
contributor to the occurrence of post-
intensive care syndrome (PICS), which is a

phrase used to describe the occurrence of

mental, cognitive, and physical dysfunctions.

PICS resulted in permanent disabilities that
extend beyond the acute care period. It has a
major impact on the quality of life of ICU
survivors.(t31%)
Pathophysiology
Skeletal  muscle  morphological
changes that occur in ICU patients include
loss of thick filaments (myosin), muscle
fiber regeneration, necrosis, and atrophy. In
CIP patients with electrophysiological
characteristics, the common neuropathology
is axonal degeneration, mainly in the distal
axons. It involves motor and sensory fibers
without any evidence of inflammation or
demyelination.
Peripheral ~ nerve atrophy and

compressive neuropathy can also cause the

loss of functional innervation and muscle

dysfunction. A muscle biopsy shows
denervation features and signs of myopathy.
Changes in muscle contractility, switch of
muscle fiber, muscle protein synthesis and
aerobic capacity, as well as the
electromechanical  properties of the
neuromuscular complex, have all been
found to be significant in experimental
studies of critically ill patients. All of these
biological changes result in decreased
muscular strength and fatigue
resistance.3161) The differences in the
pathophysiology of CIP, CIM, and CIMN
are described in Table 1.49

In critically ill patients, there are also
signs of anabolic metabolism in the form of
disruption of the sarcomere along with
decreased slow- and fast-twitch muscle
fibers. There is a decrease in the number of
satellite cells and mitochondria, while the
rate of proteolysis and autophagy is
increased in the Quadriceps muscles. After
being discharged from the ICU, there is

persistent atrophy of Quadriceps muscles

with fewer satellite cells than before.319:20
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Table 1. Pathophysiology of CIP, CIM, and CIMN

Examination CIM

CIP CINM

Physical e Normal sensory

Distal sensory e Distal sensory

Examination e Proximal muscle deficit deficit
weakness Distal muscle e Distal and
e Decreased or weakness proximal muscle
normal deep Decreased or weakness
tendon reflexes normal deep e Decreased deep
tendon reflexes tendon reflexes
Neurological e EMG shows low Near normal or o EMG shows low
Assessment amplitude activity normal amplitude activity
and short duration conduction and short duration
¢ Normal SNAP and velocity e Normal SNAP and
decreased CMAP Decreased SNAP decreased CMAP
e Decreased MUAP and CMAP e Decreased MUAP
Normal MUAP
Histology e Loss of thick Distal axonal, e Evidence of loss of
Examination filaments (myosin), nerve, and sensory thick filaments

atrophy, and
necrosis of type 2
muscle fibers

degeneration (myosin) and
axonal
degeneration, type
2 muscle fiber

necrosis, and

atrophy
Pathophysiology e Oxidative stress Nerve Mixed
e Disfunction of microvascular
mitochondrial injury

e Ubiquitin- Nerve ischemia
proteasome Sodium channel
proteolysis abnormalities

e Sodium channel Nerve
abnormalities mitochondrial

injury

CIP, critical illness polyneuropathy; CIM, critical illness myopathy; CINM, critical illness neuromyopathy;
CMAP, compound muscle action potential; MUAP, muscle unit action potential; EMG, electromyography; SNAP,

sensory nerve action potential

Risk Factors

Factors that placed critically ill
patients at risk for ICU-AW include bed rest,
hyperglycemia, sepsis, multi-organ failure,
and the use of neuromuscular blocking
agents (NMBA) and corticosteroids. Other
factors are old age, female gender,

increasing disease severity, systemic

inflammatory syndrome, use of

aminoglycosides,  parenteral  nutrition,
prolonged use of mechanical ventilation,
catabolic status, and a combination of these
factors. 58 21.22)

Bed rest was found to be the only factor
consistently related to the occurrence of

ICU-AW in a study of acute lung injury
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patients. This is assumed to be caused by
inflammation and atrophy with muscle

catabolism, which is more common in the
traditional treatment model in which the
patient is sedated and immobilized for an
extended period of time. Muscle catabolism
causes systemic inflammation and weakness,
especially in sepsis patients. In ARDS
patients, multi-organ failure is associated
with poor quality of life for up to 5 years and
long-term physical dysfunction. (% 2% 24)

The most frequent identified risk
factor in ICU-AW is hyperglycemia. One
study showed that in the management of
hyperglycemia patients, assessment and
management of ICU-AW through early
intervention are more important than
managing patients with strict glycemic
control. Several prospective cohort studies
looking for an association between
corticosteroid use and NMBA with 1CU-
AW found no association between the two.

The use of NMBA in the early phase
(first 48 hours) can diminish lung injury, so
treatment with these drugs should still be
considered.® 2% In mechanically ventilated

patients for a minimum of 10 days, the

incidence of ICU-AW is up to 67%. A study

found that the prevalence of ICU-AW in

ICU patients admitted for a minimum of 24 hours

was 11%, and when the 1CU stay continued for 7-

10 days, the prevalence increased to 24-55%. In

awake ARDS patients, the prevalence of ICU-AW

was 60% and the incidence is still high at hospital

discharge (36%).“ 51
Diagnosis
History
The history should include clinical

history and neuromuscular symptoms
associated with risk factors.® Symptoms of
ICU-AW include symmetrical limb
weakness with more significant flaccidity in
the proximal muscles than the distal. Face
and eyes muscles are usually preserved.
Weakness usually occurs in 26%-65% of
patients who were mechanically ventilated
for 5-7 days, and 25% among this remain
weak for at least 7 days after awakened.®)
Physical Examination

A neurological examination is a
significant component of the ICU-AW
examination. Neurological examination
should cover functional domains such as
cognitive and consciousness, cranial nerves,

reflexes, coordination, sensory, and motor

functions.®) Patients with ICU-AW usually
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respond to painful stimuli with facial
expressions (grins) and very little or no
response to limb withdrawal reactions.*?
Reduced tendon reflexes are commonly
found, although sometimes they can be
normal. In CIP cases, there may be sensory
symptoms, including loss of temperature,
vibration, and sensitivity to pain. Sensory
function examination in critically ill patients
is usually difficult. Examination of muscle
strength should include the respiratory
muscles because these muscles are often
affected in ICU-AW, resulting in difficulty

of weaning from the ventilator. Autonomic

dysfunction is common in critically ill
patients, so the physical examination also
includes examining autonomic symptoms
such as heart rate variations.

Many

confounders influence blood pressure
variations, so autonomic dysfunction is not
an optimal indicator in the diagnosis of ICU-
AW.(1D

The Medical Research Council
(MRC) is muscle strength examinations that
depending on the patient’s cooperation and
efforts (Table 2). Muscle strength presented

with various values from 0 (no muscle

contraction) to 5 (full strength).®

Table 2. Medical Research Council (MRC): Manual Assessment of Muscle Strength

Grade Clinical Presentation Assessed by The Patient’s Effort

0 No visible movement

1 Only minimal visible movement in the form of twitching, or
visible muscle fasciculation, or palpable muscle movement

2 Muscles move only if no resistance to gravity (e.g. the elbow
can maximally bend only if the arm is kept in the frontal plane)

3 Reduced muscle strength so the joint can only be moved against
gravity and cannot at all withstand the resistance of the
examiner (e.g. the elbow joint can be moved from full extension
to flexion with the initial position of the arm hanging)

4 Decreased muscle strength but muscle contraction can still move
the joint against resistance

5 Normal muscles contraction against full resistance
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The MRC muscle examination established
the diagnosis of ICU-AW. The total score
obtained from the sum of strength of six
muscle groups includes shoulder joint
abduction, wrist flexion, elbow flexion,
knee joint extension, hip joint flexion, and
ankle dorsi flexion, with a total score
varying from 0 to 60 (defined as complete
paralysis and normal muscle strength,
respectively). The total MRC score (left and
right) of less than 48 recorded in more than
two examinations with a difference of 24
hours in the conscious state was defined as
ICU-AW.®)

Electrophysiological examinations are
also routinely used to assess the peripheral
nervous system, including nerve conduction
studies (NCS), neuromuscular junction
testing, and needle electromyography
(EMG).

Another muscle strength parameter is the
assessment of isometric strength and
dorsiflexor torque to stimulate the peroneal
and ulnar nerves. Phrenic and diaphragmatic

nerve conduction assessments were also

performed.®

Differential Diagnosis

The differential diagnosis of ICU-AW
included metabolic neuropathy, Guillan-
Barre  Syndrome (GBS), nutritional
deficiency-induced neuropathy, and toxic
neuropathy. Symptoms of GBS are usually
symmetrical, ascending and progressive
paralysis, areflexia, and sensory
abnormalities. Decreased nerve conduction
velocity is a hallmark of GBS. Decreased
action potential and normal nerve
conduction velocity are features of axonal
neuropathy that can be seen in axonal
variations in GBS and CIP.®
Complications

The most common ICU-AW

manifestations are the use of mechanical
ventilation and prolonged ICU care. This
can occur due to weakness of the diaphragm
and chest wall muscles. One study found
that >50% of patients who were >48 hours
on mechanical ventilation and suffered from
ICU discharge experienced ICU-AW. The
presence of ICU-AW on discharge from the
ICU was related to poor long-term outcomes,

including an increased 90-day mortality rate
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compared to patients without ICU-AW. One
cohort study found that an increased
incidence of muscle weakness on ICU
discharged was related to an increased risk
of death after 12 months. In addition, ICU-
AW is also related to poor quality of life in

years following treatment. (126 27)

Prognosis

Functional healing of nerves and
muscles that was good in ICU survivors was
found to be highest in young patients who
were formerly healthy with good support
from caregivers. A greater burden of
comorbid  disease, increasing  age,
cognitive/mood dysfunction, longer ICU
stay, increased caregiver dysfunction, or a
combination of any of these factors

negatively affect the ability of patients to

return to functional independence.?

FUNCTIONAL ASSESSMENT OF ICU-

AW

Assessment of Musculoskeletal Function
Musculoskeletal assessment includes

an examination of the presence of edema,

muscle atrophy, contractures, deformities,

pressure ulcers, and other injuries. Several

methods that can be used in determining
muscle mass include: 1) dual-energy X-ray
absorptiometry; 2) computed tomography
and magnetic resonance imaging; 3) neutron
activation

analysis; 4) anthropometric

measurements; 5)  measurement  of
endogenous metabolites; 6) measurement of
a bioimpedance analyzer (BIA); and 7)
ultrasound.®®

The measurement of BIA is non-
invasive, inexpensive, fast, portable, and
very acceptable to patients. It is easy to do at
the bedside, and this method does not expose
the patient to radiation, so it is more
applicable. However, other factors influence
BIA  measurements, including  skin
temperature and body position.
Anthropometric measurement is a simple
and inexpensive technique that is easy to

clinical practice, but this

apply in
examination takes a long time and is very
dependent on the state of hydration, so it
cannot be relied upon as a marker of muscle
mass loss in ICU patients.?® 29
Assessment of Neuromuscular Function
The recommended neuromuscular

function assessment in ICU-AW patients

includes functional assessment: 1)
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awareness with the Richmond Agitation
Sedation Scale (RASS); 2) cooperation with
the Standardized Five Questions; 3) muscle
strength with Medical Research Council
(MRC) scores and hand-held dynamometer
or hand-grip strength (Jamar); 4) muscle
tone with the Modified Ashworth Scale; and
5) sensation with the Modified Nottingham
Sensory Assessment.?®
Assessment of Mobilization Functions
and Activity of Daily Living (ADL)
Mobilization function assessment
includes an assessment of functional
capacity and physical function. Physical
function can be measured using the
Functional Status Score for the ICU (FSS-
ICU), Chelsea Physical Assessment Tools
(CPAX), the ICU Mobility Scale (IMS), or
the Physical Function in the ICU Test Score
(PFIT). The choice of this instrument
depends on the purpose of the assessment;
for example, 1) IMS for mobility assessment
only; 2) PFIT or CPAX for strength and
mobility checks; 3) CPAXx for examination
of respiration and mobility; 4) FSS-ICU,
PFIT for detailed physical function

examination. Examinations are carried out

at least once a week and/or upon discharge

from the ICU. Activities of daily
living (ADL) function assessment can be
done using Katz, Lawton Instrumental ADL
(IADL), Functional Independent Measure,

and FSS-ICU baseline evaluation.? 39

RESULTS
Rehabilitation Management of ICU-AW

Early mobilization is defined as an
effort to mobilize critically ill patients in the
first 24-48 hours of ICU care. Early
mobilization in critically ill patients
prevents the deleterious effects of prolonged
bed rest, such as muscle weakness and
decreased physical function. G

Early mobilization in the ICU
indicates the success of the therapy and
exercise process, as well as the use of tools
during treatment. Research proves that early
mobilization is safe for ICU patients,
although there are several obstacles, such as
monitoring  devices, central  venous
catheters, endotracheal tube placement, and
therapies to prolong life. Delirium, length of
ventilator use, and length of ICU stay can
also be reduced by early mobilization.G?

Occupational therapy and physical

therapy for ICU patients can improve
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muscle function and reduce atrophy. To
strengthen muscles in patients who are
sedated and immobilized, electrical
stimulation, or neuromuscular electrical
stimulation (NMES), is often used. The
benefits of NMES can reduce muscle mass
loss and prevent polyneuropathy, but the
effects are short-term. The use of NMES is
usually concurrent with conventional
therapy. The bicycle ergometer can be used
for exercises that can be started passively,
with progression to include more resistant
motion. A study found that patients who
were trained with a bicycle ergometer
experienced an increase in the force of the
quadriceps muscle and 6-minute walking
test distance upon discharge compared to
patients who were given standard therapy in
the form of a range of motion exercises of
the lower and upper extremities, which were
increased to walking exercise as
tolerated.®?

Exercises on dynamic tilt tables
enable severely deconditioning individuals
to engage in active exercise. This device
allows the patient to stand at various angles

to perform closed-chain exercises and

increase the weight bearing of the lower

extremities. The weight bearing obtained
varies from 2% to 75%, depending on the
slope of the table. Utilizing a dynamic tilt
table minimizes the burden of manually
lifting heavy, deconditioned patients. ¢
Inspiratory muscle exercise is used

to increase the strength of the diaphragm
muscle due to ICU-AW. A systematic
review of 10 studies including 394 subjects
discovered that inspiratory muscle training
using a threshold pressure device increased
the maximum inspiratory pressure, the index
of rapid and shallow breathing, and the
success of weaning. Another study showed
that in patients who were given inspiratory
muscle training, there was a greater increase
in inspiratory muscle strength, but there was
no difference in the fatigue resistance index
compared to the control group who received
standard care.®
Early Mobilization and Exercise to
Prevent ICU-AW

Monitoring patient safety before and
during mobilization is a very important
factor to be considered.®Y The safety criteria
for the early mobilization of critically ill
patients using ventilators can be seen in

Table 3.9
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Walking exercises in ICU patients
also require special attention to safety,
hemodynamic changes, use of breathing
apparatus, and termination of exercise.
Safety precautions before carrying out the
walking training program include: 1) must
be accompanied by a nurse to supervise
assistive devices; 2) the patient is connected
to portable telemetry to monitor heart rate;
3) all necessary equipment must be readily
available and all catheters must be secure; 4)
must use a safety belt for all transfer and
walking  re-education  activities;  5)
availability of filled oxygen cylinders; 6) a
wheelchair is provided for the patient during
exercise if the patient wants to rest in the
middle of the exercise; and 7) there must be
sufficient power available to ensure patient
safety. 2 In mobilizing an ICU patient, it is
also necessary to assess physiological
changes to determine how well the activity
can be tolerated by the patient. This
assessment is carried out through a head-to-
toe examination with a system approach. %

One of the standard patient

mobilization and exercise programs during

ICU care developed by Perme et al. can be

seen in Table 4. This program consists of 4

successive phases according to the
improvement of the patients’ medical
condition. ¢2

Early mobilization programs require
teamwork consisting of doctors, therapists,
and nurses. Any mobilization program
should be the decision of the ICU care team.
In each program implementation, the doctor
regulates the need for mechanical
ventilation, the therapist runs an early
mobilization program, and the nurse
monitors vital signs, prepares a treatment
plan, or prepares medications if needed. ¢?

Changes in oxygen saturation,
respiratory rate, blood pressure, heart
rhythm,  pulse, oxygen  saturation,
complaints of fatigue, and breathing pattern
during exercise should be assessed during
walking exercises. Before beginning
exercise, patients who require mechanical
ventilation must be ensured that the
ventilator is safe to use, the endotracheal
tube and tracheostomy are safe, and there is
an appropriate communication strategy in
artificial

place because patients on

respiration cannot speak. ¢?
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Criteria

Table 3. Safety Criteria for Early Mobilization

Variable

Parameter

Cardiovascular

Heart rate

Mean arterial pressure

Systolic blood pressure
Hemodynamic stability

No usage of vasoactive medication
No myocardial ischemia

No increase in vasopressor dose over
the last 2 hours

No repetition of anti-arrhythmic
agents

Do not use a femoral artery catheter

>40 times/minute and <130
times/minute

>60 mmHg

<180mmHg

Respiratory

Peripheral oxygen saturation
Respiratory rate

Airway protection
Mechanical ventilation parameters

>88%
>5 times/minute and <40
times/minute

FiO2 <0.6 and/or PEEP <10
cmH20

Neurology

Level of consciousness

Intracranial pressure
No neurologic and/or neuromuscular
disease that limits mobility

Not in a coma

Not agitated

Understand and carry out orders
correctly

Eye-opening response when given a
verbal stimulus

Respond to verbal stimuli

Not increasing

Orthopaedic

No unstable fracture

No bone instability

No orthopedic contraindications to
mobilization

Others Not in the use of neuromuscular -

blocking agents

No open abdominal surgery wound -

Not in palliative care -

No deep vein thrombosis -

Not on continuous hemodialysis -

Body temperature <38.5°C

No active gastrointestinal bleeding -

No active bleeding -

Table 4. Mobilization and Exercise Program in ICU
PHASE
1 2 3 4
Criteria e Subacute/acute e Subacute/acute e Subacute/acute Subacute
phase patients phase patients phase patients patients who
with several with several with medical have been
medical problems medical problems or weaned on
e Patientis problems medical problems mechanical
unstable e Patients can being treated ventilation and
e The patient is participate e Patients whocan  are actively

unable to better in actively participating in
participate fully exercise participate in therapy
in therapy therapy
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Patients without
medical problems
but with inability
to walk,
weakness, and/or
limited activity

e The patientisin
stable condition

e The patient is
weak but can
stand

e The patient is

weak but has
tolerance for
increased activity
levels

tolerance
included
Target The patient sitsat e Start transfer Start self-transfer e Improves
the edge of the with a walker with a walker progressive
bed without e Start re- Progressive transfer and
assistance or education to walking re- walking
minimal walk with a education independence
assistance walker e Increase
Start standing patient and
with a walker and family
assistance independence
Start walking with exercise
activities if and
possible mobilization
programs
Criteria Patients follow e Patients follow Patients follow
for the orders orders orders
next stage Hemodynamicall e Hemodynamica Hemodynamicall
y stable Ily stable y stable
Adequate oxygen e Adequate Adequate oxygen
The patient oxygen Patient tolerates
stands with a e Transfer to the progressive
walker and has chair with a walking and
good tolerance walker and increased activity
for pre-walking assistance level
activities
including weight
shifting on both
legs, upright
standing posture
Education Educate patients and Phase 1 plus Phase 2 plus Education about
families about the education on the education about  exercise plans and
importance of use of walkers,  the need of targets, training
positioning, exercise the importance  phased families to mobilize in
programs, and early of increasing the mobilization and  bed, transfer and walk,
mobilization duration of safety during safety issues during
sitting in chairs,  transfers and walking and transfers,
and safety progress exercises at home for
during transfers program improvement
and monitoring
PHASE
1 2 3 4
Positioning  Focus on preventing Same as Phase 1
injuries, especially on
the heels and sacrum
Bed o Tilt to the side Same as Phase 1 Reduce support  Focus on patient
mobilization e Bridging gradually until independence
e Supine to sitting the patient is
e Sitting with self-sufficient.
breathing
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exercises, leg
exercises, self-care
activities, balance
exercises, sitting
without support

Transfer e Transfer to chair Transfer Begins to reduce e Self-transfer with
exercises with exercises to assistance until or without a walker
assistance assistance with the patient can e Train the family if

e Start the sit-up moving to a move needed
exercise using the ~ chair and use the independently
walker with full walker, bedside into a chair or
assistance commode, bed commode

Walking e The patient does Start walking e Walking e Gradually walk

not walk with a walker exercises independently
e Focus onstanding ~ and assistance with a focus without assistive
exercises using a on gradually devices gradually
walker and increasing e Practice walking on
preparation for distance and different surfaces as
walking endurance needed including
e Gradually stairs, carpets, and
walk bends
independentl
y without
assistive
devices
gradually
Exercise One or acombination ~ Same as Phase 1 Same as Phase 1  Further strengthening
of the following and resistance
exercises: Passive and exercises include: an
active range of motion, arm ergometer or
stretching exercises, stationary bike
resistance training with inspirational muscle
leg press and training
lightweight (0.45-2.25
kg), and deep
breathing exercises
Duration 15-30 minutes 15-45 minutes 30-60 minutes 30-60 minutes
according to tolerance  according to according to according to tolerance
tolerance tolerance

Frequency o Iltimeaday1-7 e Onceaday e Onceaday e Onceadayb5-7

times a week 5-7 times a 5-7 times a times a week
e 2times aday as week week e Twice aday if
needed (patient e Twiceaday e Twiceaday needed
still has medical if needed if needed
problems that
affect the ability to
tolerate exercise)
Criteria for Termination of Early sweating and/or fainting, a heart rate that

Mobilization and Exercise

Early mobilization is terminated when
oxygen saturation is <88%, hypotension is

accompanied by dizziness, excessive

exceeds the maximum heart rate, changes in

breathing patterns

and heart

rhythm,

changes in breathing pattern with increased

use of accessory muscles of breathing and

“12
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nostril breathing, excessive fatigue or
intolerable shortness of breath with a
respiratory rate > 20 breaths per minute,
significant chest pain, pallor, or redness, and

the patient asks to stop. 2

Post-1CU Rehabilitation

Guidelines for post-1CU rehabilitation
prepared by the National Institute of Health
and Clinical Excellence stated that post-ICU
rehabilitation is a continuation of the
program  provided during  hospital
admission. The education provided is in the
form of patient preparation and family
support so that patients can carry out ADL
while at home. Outpatient rehabilitation
provided after the patient is discharged from
the hospital includes education, training,
cognitive rehabilitation, and psychological
therapy. Education after the patient is
discharged from the hospital includes
education about the disease, motivation,
exercise at home, and cognitive and
psychological rehabilitation that can be done
at home. (9

Exercise is given for a maximum of

three weeks after discharge from the

hospital. A delay in starting an exercise

program will reduce the effect of the
exercise. Types of exercise that can be
provided include cardiopulmonary
resistance training and resistance training,
which can be combined with cognitive and
psychological  rehabilitation.  Exercise
prescription starts with low to heavy doses
with a duration of 20 to 90 minutes.
Cardiopulmonary resistance exercise can be
done by doing walking exercises at home for
20-30 minutes with a frequency of 5 times.
The resistance training given is the same as
resistance training in general. @3

Cognitive training aims to improve
executive function, which is most often
affected after ICU admission. Increasing
goal-oriented behaviour and assisting
patients in learning to make decisions
regarding particular tasks execution are two
ways that provided by exercise. An example
of this exercise is performing a complex task
by dividing it into several simple tasks.
Cognitive training combined with physical
therapy for 12 weeks resulted in an increase
in execution function after three months. ¢4

Psychological therapy can be given

with cognitive behavioural therapy (CBT) to

help the patient's thought processes and
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improve emotions related to trauma memory
during ICU admission, relieving stress, and
improving behaviour. The CBT technique is
carried out by restructuring cognition or
behavioural experience to change the
assessment of trauma and

patient's

unpleasant experiences during ICU care. ¥

CONCLUSION

Because the majority of patients
receiving ICU care experience weakness, it
IS a serious issue. The impact of ICU-AW,
which causes skeletal muscle weakness,
including respiratory muscles, causes
further complications in the form of a
prolonged ICU stay and difficulty weaning
from the ventilator. Complications of ICU-
AW can continue even after discharge from
the ICU or outpatient treatment.

Diagnosis of ICU-AW during ICU
care are important from the beginning of
treatment, so that rehabilitation management
can be carried out as early as possible.
Several examinations were carried out
aimed at determining the clinical

manifestations of the ICU-AW, either

clinical or supporting examinations.

Rehabilitation management in the
form of physical activity and early
mobilization in the ICU must be carried out
based on thorough consideration of patient
readiness, staff, and identification of patient
safety risks. Several mobilization aids were
developed to facilitate the ICU-AW
rehabilitation program. Teamwork is needed
so that the ICU-AW rehabilitation program
can be started as early as possible and be
successful. The ICU-AW rehabilitation
program does not stop when the patient is
discharged from the ICU because of the
possibility of post-ICU treatment syndrome,
so the patient requires a further
rehabilitation program. As a conclusion, the
rehabilitation management of ICU-AW

should be done since the patient is still in the

ICU to prevent and treat it.
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