ONSEI

NIVERSITY

=& K29 =4

Ji Soo Choi

Clinical assistant professor, Division of Pulmonology,
Department of Internal Medicine, Severance Hospital,
Yonsei University College of Medicine

ge Vevorne z—



> Pulmonary Rehabilitation
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Pulmonary Rehabilitation




Pulmonary Rehabilitation

“Pulmonary rehabilitation” is a comprehensive intervention based on a

thorough patient assessment followed by patient-tailored therapies, which
include, but are not limited to, exercise training, education, and behavior

change, designed to improve the physical and psychological condition

of people with chronic respiratory disease and to promote the long-term

adherence of health-enhancing behaviors.

The goals of pulmonary rehabilitation include,

- minimizing symptom burden, maximizing exercise performance, promoting
autonomy, increasing participation in everyday activities, enhancing (health-related)

quality of life, and effecting long-term health-enhancing behavior change.

Am J Respir Crit Care Med, 2013. Vol 188(8): e13-e64



Pulmonary rehabilitation in COPD

Results at 1 year of outpatient multidisciplinary pulmonary
rehabilitation: a randomised controlled trial

T L Grffiths, M L Burr, | A Campbell, V Lewis-Jenkins, J Mullins, K Shiels, P J Tumer-Lawlor, N Payne, R G Newcombe,
A A lonescu, J Thomas, J Tunbridge

« RCT, 200 patients with disabling chronic lung disease
(the majority with COPD, FEV1 less than 60%, BD response less than 20%)

multidisciplinary rehabilitation program (n = 99) vs standard medical management (n = 101)

* Intervention: 3 days per week for 6 weeks, each session 2hr long

« Shorter days spent in hospital, fewer primary-care home visits, greater

improvements in walking ability

* No difference in the number of patients admitted to hospital

Lancet, 2000. Jan 29; 355(9201); 362-8



Pulmonary rehabilitation in ILD

Effects of pulmonary rehabilitation in patients with idiopathic
pulmonary fibrosis

Osamu NISHIYAMA,! Yasuniro KONDOH,' Tomoxkr KIMURA,! Kersuke KATO,' KENnsuke KATAOKA,'
Tomova OGAWA,? Fumiko WATANABE,? SuinicaHt ARIZONO,? Koicar NISHIMURA?® AND
Hirovyuxr TANIGUCHTI!

Departments of 'Respiratory Medicine and Allergy and *Rehabilitation, Tosei General Hospital, Seto, Aichi,
and *Respiratory Division, Kyoto-Katsura Hospital, Kyoto, Japan

« RCT, IPF with less than 75 years and no infection or exacerbation in previous 3 months

« multidisciplinary rehabilitation group (n = 13) vs control group (n = 15)

« Intervention: 2 times per week for 10 weeks

« Marked improvements were observed in the 6MWD, total SGRQ score

« No significant effects on measures of pulmonary function, values of arterial blood gas

analysis or dyspnea rating

Respirology, 2008. 13, 394-399



Pulmonary Rehabilitation

« Exercise training

» Education: use of medications, bronchial hygiene, maintain physical activities
« Psychological support: anxiety and depression

* Nutritional support

« Symptom control

« Management of comorbidity

Am J Respir Crit Care Med, 2006. Vol 173. pp 1390-1413
Ther Adv Respir Dis, 2017. Vol. 11(2) 115-128



Pulmonary Rehabilitation
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Figure 1. Comprehensive pulmonary rehabilitation for interstitial lung disease.

The gears with red, green and yellow colour present expected PR outcomes, exercise training and nonexercise training,
respectively. The green gear is bigger than the yellow gear, because exercise training has more evidence than nonexercise
training. The cogs of gears indicate their components. Comprehensive intervention in PR can be accomplished when the
gears mesh together and cogs work well. Cooperation and smooth connection of all gears are vital to make PR successful.
HRQL, health-related quality of life; UL, upper limb; LL, lower imb; PR, pulmonary rehabilitation.

Ther Adv Respir Dis, 2017. Vol. 11(2) 115-128
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Exercise training based on guideline




Exercise intolerance in chronic respiratory disease

« Ventilatory limitation: dead-space ventilation 1, flow limitation

« Gas exchange limitation: hypoxia

« Cardiac limitation: right ventricular afterload 1, tachyarrhythmia

« Skeletal muscle dysfunction: weight loss, peripheral muscle wasting

« Respiratory muscle dysfunction

« Anxiety, depression, and poor motivation

Am J Respir Crit Care Meq, 2006. Vol 173. pp 1390-1413



Exercise training

1. A minimum of 20 sessions should be given at least three times per week to achieve physiologic

benefits; twice weekly supervised plus one unsupervised home session may also be acceptable.

2. High-intensity exercise produces greater physiologic benefit and should be encouraged; however, low-

intensity training is also effective for those patients who cannot achieve this level of intensity.

3. Interval training may be useful in promoting higher levels of exercise training in the more symptomatic

patients.

4. Both upper and lower extremity training should be utilized.

5. The combination of endurance and strength training generally has multiple beneficial effects and is well

tolerated; strength training would be particularly indicated for patients with significant muscle atrophy.

Am J Respir Crit Care Med, 2006. Vol 173. pp 1390-1413



Exercise training

Endurance training:

Resistance/Strength training

Interval training

Flexibility training, Inspiratory muscle training
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Exercise training - Endurance training

=& X 29| framework (FITT): Frequency, Intensity, Time(duration), Type

Frequency and Time: 20-60&, & 3-53|

- Type: walking, bicycle ergometer, treadmill, arm ergometer &

BB 5z Yoz

Zh: LX} 22}
(ZIa= 90 2X|) 4

N 4

a8 31, 2HIE 27| —
Ergometer

Treadr

Med Sci Sports Exerc, 2011. Jul43(7): 1334-59
SENE AEA, 2015



Exercise training - Endurance training

* Intensity: BMWD, VO2max, MET, Borg CR-10, Heart rate
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Exercise training - Resistance/Strength training

1)
2)
3)

4)

An exercise modality in which local muscle groups are trained by repetitive lifting of

relatively heavy loads.

Intensity, Time, and Frequency: Z|CH

29| 60-70%2| ZH=, 103] HHE MM, = 2-37]

Upper limb strengthening training

Lower limb strengthening training
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Exercise training - Resistance/Strength training
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Exercise training - Resistance/Strength training

Lower limb strengthening training: %

SEME XEA, 2015



Exercise training - Resistance/Strength training
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Exercise training - Flexibility exercise
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Exercise training - Interval training

Interval versus continuous training in individuals with

chronic obstructive pulmonary disease- a systematic
review

Marla K Beauchamp,' Mika Nonoyama,? Roger S Goldstein,? Kylie Hill,?
Thomas E Dolmage,® Sunita Mathur,* Dina Brooks®
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Exercise training - Interval training

Interval versus continuous training in individuals with
chronic obstructive pulmonary disease- a systematic

review

Marla K Beauchamp,' Mika Nonoyama,? Roger S Goldstein,? Kylie Hill,?
Thomas E Dolmage,® Sunita Mathur,* Dina Brooks®
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In ATS guideline...

Interval training may be a useful alternative
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to continuous training, especially in
symptom-limited individuals who are
unable to tolerate high-intensity continuous
training.

When continuous training is curtailed by
severe dyspnea or oxyhemoglobin
desaturation, interval training may be a
reasonable strategy to increase exercise
intensity and training adaptations.

Thorax, 2010. 65: 157-764
Am J Respir Crit Care Med, 2013. Vol 188(8): e13-e64



Double-blind, placebo-controlled trial, randomized

Severe COPD (FEV% < 50% and MRC 2 4)

Active NMES (n = 25) vs placebo NMES (n = 27)

Exercise training - Neuromuscular Electrical Stimulation

6-week programme consisting of 30 min of daily bilateral NMES to the quadriceps

Outcome: 6MWD, muscle function, daily activity, CRQ, SGRQ, EQ-5D

Neuromuscular electrical

stimulation (n=25)

Placebo (n=27)

Treatment difference

p value
(two-sided t test)

Primary outcome: 6MWT distance (m)

29.9 (8:9 to 51-0)

-57 (-19-9 to 8-4)

357 (10-5 to 60-9)

0-005

Secondary outcomes: quadriceps MV C (kg)

3-43 (1-3t0 5-6)

0-34 (-1-5t0 2-0)

3.09 (0-30 to 5-90)

0-028

Quadriceps twitch (kg)

RF ., (mm?)

0-99 (0-2t0 1-8)
733 (42-6 to 104-1)

0-30 (-0-4 t0 1-0)
37 (-32:1t039-4)

0.70 (-0-4 to 1-80)
70.0 (23-5t0 115-9)

4MGS (m/s)
Daily step count

Daily up-down transitions

Daily time spent upright

CRQ total score*
SGRQ total scoret
EQ-5D index*
EQ-5D HRQL VAS*

TS Sy
0-07 (0-0t0 0-1)
53 (-369 10 264)
1.5 (7-8t047)
0-08 (-0-5t0 07)
0-26 (-1-4to0 1-9)
0-22 (-3-8t03-4)
-0.01(-1-1t0 0-1)
3-63 (-4-1to 11-4)

02200 rY)
0-02 (0-0to 0-1)
-89 (-485 to 307)
3-1(-1-8to 8.0)
~037 (-11t0 0-4)
0-43 (-0-5t0 1-4)
0.07 (-31t03-2)
-0-01 (-0-1to0 0-1)
-239 (-8.6t03-8)

0-17
0-003

T 4 oo LY)
0-05 (0-0to 0-1)
37 (-473 10 546)
-4.6 (-12.5t03-2)
0.45 (0.5 to 1.4)
-0.17 (-2-0t0 1-6)
-0-30 (-5-0t0 4-4)
-0.01 (-0-1t0 0-1)
7-3(-37t0157)

U-357
0-16
0-65
0-31
0-21
0-77
078
0-78
0-20

Data are mean (95% Cl). Missing data were imputed using a Monte Carlo Markov chain method with 20 datasets and assuming a multivariate normal distribution.
6MWT=6-min walk test. MVC=maximum voluntary contraction. 4MGS=4 m gait speed. RF_,=rectus femoris cross-sectional area. CRQ=Chronic Respiratory Questionnaire.
SGRQ=St George’s Respiratory Questionnaire. EQ-5D=EuroQol 5-dimension. EQ-5D HRQL VAS=EuroQol 5-dimension health-related quality of life visual analogue scale.

*Scale interpretation: higher score better. Scale interpretation: lower score better.

Table 2: Estimates of effect in primary and secondary outcome measures at 6 weeks

Lancet Respir Med 2016,4: 27-36




Exercise training - Neuromuscular Electrical Stimulation

* Neuromuscular Electrical Stimulation is a promising training modality within

pulmonary rehabilitation, particularly for severely disabled patients with COPD. It

remains unclear whether NMES is effective for individuals with COPD with a higher

degree of baseline exercise tolerance.

Am J Respir Crit Care Med, 2013. Vol 188(8): e13-e64



Exercise training

» Inspiratory muscle training (IMT)

« Maximizing the effects of exercise training

- Bronchodilators, Anabolic hormonal supplementation, Oxygen supplements, Noninvasive

ventilation, Breathing strategies, Walking aids

Am J Respir Crit Care Med, 2013. Vol 188(8): e13-e64



Exercise training inicu patients




Exercise training in ICU patients

Post Intensive Care syndrome (PICS): the collection of health disorders that are

common among patients who survive critical illness and intensive care

- physical, cognitive, psychiatric impairment

ICU-acquired weakness(ICUAW): muscle weakness that develops during an ICU stay

(up to 50% of patients who stay in the ICU for at least one week)
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Exercise training in ICU patients

Grade 1 Grade 2 Grade 3 Grade 4
Bedside PTx Dangling Standing Gait

G1-1> Gl-2> | G2-1> G3-3>

G3-1> G3-2> G4-1> G4-2> G4-3>
Bed exercise Sit Sitting on edge of bed | Bobath standing |Standing with | Standing Marching | Gait with | Gait
- Passive  ROM |eaning ’ walker without device in place walker without
- Active-assistive ROM | against (standing Al device
- Active ROM the & 2
- Resistance exercise backrest SRl XX 7t

2ot 4%)

G2-1




Exercise training in ICU patients

| New patient l | Existing patient l
¥ Y
Assessment
(safety criteria, rehabilitation evaluation)
¥ ¥
Grade 1 Select program
1) Bed exercise {passive ROM/active-assistive ROM/active ROM/resistance exercise) {Pre-PTx grade+improve or reduce)
2) Sit leaning against the backrest 20 min/day tid 2 +
3) Bed cycling 20 min/day - - —
, Today's therapeutic range description
R t l 5 : : T = - :
PR N—’ Sit leaning against at least 20 min l Accept with patient
NO
yl Yes Yes No
Grade 2
1) Sitting on edge of bed
{with maximal/moderate/minimal assist, independent) -—
2) Dynamic sitting balance
Reiiat A . i
o i '—N—I >Static sitting balance fair 1
No *
: ‘ Yes Perform
Grade 3 = . —
1) Static standing at the bedside - Program reset dgpendmg
{with maximal/moderate/minimal assist, independent) - o patient condition
2) Sit to stand training -Skip
= i ; - Discontinue
nepeat - N 3
B = | > Static standing balance fair j
(0] T
+ Yes
Grade 4
1) Dynamic standing balance training
2) Marching in place - ]
3) Gait training [1] Journal of Critical Care 30 (2015) 13-18;
(with maximal/moderate/minimal assist, independent) [2] Crit Care Med 2008 Vol. 36, No. 8;

[3] Crit Care Med 2013; 41:569-S80;
[4] Physical therapy volume 92 number 12;



Exercise training in ICU patients

l Admission in ICU after transplant |

Reassess after 24-48 hr

—»[ Sedation and ventilator care in acute phase ‘

Initial assessment48-72 hr

RASS < -2: daily passive range of motipn and positioning

|
[ eacdta s I RASS > +2: agitation and delirium prophylaxis

'

Exclusion criteria
Respiratory criteria
Fi0z> 0.6 and/or PEEP > 10 cmH:0
Respiration rate >35/min
Sp0z <90%
pH <7.25

Circulatory criteria
Norepinephrine >0.15 pg/kg/min; dobutamine >0.15 pg'kg/min; vasopressin =0.02 p/min
MAP < &0 mmHg, >140 mmHg
Increase in the dose of vasopressors in the previous 2 hours
Lactate >4 mmol/l
Heart rate >130/min, <60/min
Newly developed myocardial ischemia
Newly developed cardiac arrhythmia
Newly developed DVT

Neurologic criteria
RASS <-2, >+2
Intracranial pressure =20 emH,0
Pre-existing neuromuscular weakness disorder, acute stroke and status epilepticus

Coagulation criteria
Bleeding sign: platelet < 50,000, INR >1.5-2.5

Other criteria
Pre-existing psychiatric disorder
Trauma or surgery of leg, pelvis or lumbar spine
Open abdominal wounds
Extreme obesity (body mass index > 35 kg/m7)

Yes 21 ] ’ No
Y
’ Pulmonary rehabilitation initiation




Exercise training in ICU patients
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Exercise training in ICU patients




Exercise training in ICU patients




« Pulmonary rehabilitation is a comprehensive intervention to improve the physical

and psychological condition of people with chronic respiratory disease.
« Exercise training: Endurance training, Resistance training (upper&Ilower),
Flexibility training, Interval training, NMES, IMT...

« A minimum of 20 sessions, at least three times per week to achieve physiologic

benefits.

« Framework: FITT — frequency, intensity, time, type

- Exercise training in critically ill patients: ICUAW, E2|X|E2&Z AX| 2 QAKX =2

Safety criteria!!!
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