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Functioning, Disability and Health

Health condition

(disorder or disease)

+

l l

Body Functions p| Activity | » Participation
& Structure A T

i i

Environmental Personal
Factors Factors

Contextual factors

ICF, The International Classification of Functioning, Disability and Health
WHO Geneva 2002



Patient with chronic respiratory diseases
Centered Outcomes

* To assess effectiveness of PR (Pulmonary Rehabilitation)
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ZSA CAT

+ Physical activities

- B ET7|(Pedometers), Zt& S8 7| (Activity monitors)

o 7| ME| HEX|(functional status questionnaires)

- ADL (activity of daily life), PFSDQ (Pulmonary Functional Status and Dyspnea
Questionnaire), PFSDQ-M (Pulmonary Functional Status and Dyspnea Questionnaire-

Modified), PFSS (Pulmonary Functional Status Scale)
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Patient with chronic respiratory diseases
Centered Outcomes

* Exercise Performance & Capacity (6MWD, SWT, CPET)
* Muscle Strength and Respiratory muscle function Exercise capacity
* Physical Activities

* Symptom and Quality-of-Life Measurements

* Functional Status Patient Reported outcome
. : (PRO)

* Depression and Anxiety

> ZHECE THASUE AE 7oA Q8 =7 27,

NS LEXBEE MO LGN ST T2 02 XL

= If insufficient progress is made, should alter the rehabilitation program

mjot

SEME XIEXM H 1T 2015



PR responses are not always in Sync

Outcome All patients Very good responder Good responder Moderate responder Poor responder
Patients n (%) 2068 (100) 378 (18.3) 742 (35.9) 731 (35.4) 217 [10.5])
AMRC dyspnoea grade —0.4%1.1 —1.321.2 -0.5+1.0" -0.2+1.0%1 0.2+1.0%71*
—1 grade % patients 40.9 73.4 461" 27.9%1 17.8*1
D omrndae 0L nabiante 14 N 209 172 o# 14 aff a2 s+
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=-1.5 points % patients 44.8 69.9 52.1% 34.6 %1 9.1#%%+
2-3.0 points % patients 333 58.2 39.8% 21.3 %1 6.4 0
ASGRQ-T points -5.3+12.6 —-16.0£12.7 ~7.9+10.2* ~0.4+10.7 *1 5.39.0% 1+
=—4 points % patients 53.6 84.1 66.5% 36.1%1 14,947+
>-8 points % patients 39.7 74.1 495 % 22.3*1 4840

*MCID, Minimal Clinically Important Difference

European Respiratory Journal 2015; 46: 1625-1635



A good outcome measure

Simple Standard Operating Procedure

Valid and Reliable

Sensitive to change

Interpretable (e.g. MCID) and understandable

Preferable usable accross chronic respiratory diseases



Symptom assessment

Psychometric Properties

Symptom Type and Name of Measure References Reliable Valid Responsive Purpose Time Frame
Dyspnea Short-term
Borg 17, 534, 535, 759 v v N Discriminative and evaluative Current
VAS 536-540 v v v Discriminative and evaluative Current
Situational
MRC 541-543 v v v Discriminative Are you ever
BDI 540, 544-546 v v v Discriminative Current
SOBQ 18, 547 v v v Discriminative and evaluative Last few weeks
Impact
CRQ (dyspnea subscale) 17, 538, 548 v v N Discriminative and evaluative Last 2 wk
PFSDQ 549 v v v Discriminative and evaluative Today, most days, current
PFSDQ-M (dyspnea subscale) 550 v v v Discriminative and evaluative Today, most days, current
Fatigue Short-term
Borg 534, 551 v v v Discriminative and evaluative Current
VAS 539 v v v Discriminative and evaluative Current
Impact
CRQ (fatigue subscale) 17, 538, 548 v v v Discriminative and evaluative Last 2 wk
PFSDQ-M (fatigue subscale) 550 v v v Discriminative and evaluative Today, most days, current
FACIT-fatigue 552, 553 v v v Discriminative and evaluative Previous 7 d
MFI 554, 555 v v NR Discriminative Previous few days
clIs 760 v v v Discriminative and evaluative Last 2 wk
Multiple symptoms CAT 526, 527 v v v Discriminative and evaluative Current
SGRQ symptoms domain 17, 515 v v v Discriminative and evaluative Previous 3 or 12 mo

Am J Respir Crit Care Med 2013; 188(8): e13-e64



Symptoms and Quality of Life after PR

Table 2 Response to pulmonary rehabilitation (PR): n=261. Data
expressed as mean (95% Cls).

Qutcome MCID Change with PR p Value
MRC ~0.7 (0.8 to —0.5) <0.001
ISW (m) 38 63 (55 to 72) <0.001
SGRQ Total -4.0 —5.3 (—6.7 to —3.4) <0.001
SGRQ Symptoms —46 (6.4 to =2.7) <0.001
SGRQ Activities ~3.7 (-5.81t0 —-1.7) <0.001
SGRQ Impact —6.2 (~7.9to —4.5) <0.001
CRQ Total 10 14.1 (11.9 to 16.4) <0.001
CRQ Dyspnoea 2.5 4.3 (3.5 to 5.1) <0.001
CRQ Fatigue 2 3.0 (2.5 to 3.6) <0.001
CRQ Emotion 3.5 3.9 (3.0 to 4.9) <0.001
CRQ Mastery 2 29 (2.2 to 3.5 <0.001
CAT -2.0 19 (2.7 to =1.1) <0.001
CCQ Total -0.4 0.5 (—0.6 to —0.3) <0.001
CCQ Symptoms —0.1 (=0.2 to —0.1) <0.001
CCQ Functional ~0.2 (0.1 to -0.3) <0.001
CCQ Mental ~0.1 (—0.1 to —-0.1) <0.001

CAT, COPD Assessment Test; CCQ, Clinical COPD Questionnaire; CRQ, Chronic
Respiratory Questionnaire; ISW, incremental shuttle walk; MRC, Medical Research
Council Dyspnoea Score; SGRQ, 5t George's Respiratory Disease Questionnaire.

Kon Thorax 2014



Responsiveness of exercise tests to PR

Puente-Maestu et al. Eur Respir J 2016; 47: 429-460

Variable COPD PAH ILD Cystic fibrosis/
bronchiectasis
IET V'0,peak Mean 1 of 11% Mean 1 of 1- Mean 1 of Limited evidence
1.5mL-min""kg™" 1.2 mL-min~"-kg™" suggests that it is
responsive
WRpeak Mean 1 of 6.8 W MNo Limited evidence
suggests that it is
responsive
V'e-V'co, indices Yes
CWRET tLim Yes: several studies: Limited evidence Limited evidence Limited evidence
usually large effects suggests that it is suggests that it is suggests that it is
Most studies responsive responsive responsive
show 1 > MCID (105 s]
Limited comparative
evidence suggests that it is
more responsive
than other tests
Isotime IC Yes Limited comparative
evidence suggests that
it is more responsive
than other tests
Isotime Yes
dyspnoea
ISWT Time or distance Yes No available information Limited evidence No available
Mean 1 of 38 m suggests that it is information
responsive
ESWT Time or distance Yes No available information Limited evidence Limited evidence
Several studies suggests that it is suggests that it is
report 1 of 100-400 s responsive responsive
SMWT Distance Mean 1 of 44 m Improvements Yes
of 50-80 m Mean 1 of 39 m




Responsiveness of exercise tests to PR

7.5min
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» After PR most exercise tests are responsive.
* The change appears larger in an endurance (cycling) test.

* Endurance tests are easily understood by patients.

Mador et al. Journal of Cardiopulmonary Rehabilitation and Prevention 2016;36:132-139



Survival function (% of total)

6MWD and 5-year survival in COPD after PR

-+ Group 1 6MWD =350m & A6MWD =30m, PR success
==+ Group 2 6MWD 2=350m & A6GMWD <30m, PR fail

81%

69%

47%

27%
Group 3 6MWD <350m & ABMWD 230m, PR Success

: = Group 4 6MWD <350m & A6MWD <30m, PR fail

i T T T T 1

12 24 36 48 60
Follow-up (months)

Camillo et al. International Journal of COPD 2016:11



Physical activity changes after PR in patients with COPD

6MWDi <350 m: 16.4% improved 6MWDi 2350 m: 37.9% improved

15,000 A

10,000 ~

Average number of steps/day

5,000 - s
e ‘ y /
A oo 7/'/
e 4 > > E g /
0] :
| | | | |
0 200 400 600 800

Six-minute walk distance, m

Osadnik et al. International Journal of COPD 2018:13 3515-27



Six-Minute Walk Test (6MWT)

* Ceiling effect — smaller change in the near normal
* |s susceptible to a significant training effect

* Standardization really improves reproducibility

«  Encouragement, hallway length (30m), walking course, etc.

. W2 2L
* Safe when the test is stopped if SpO, < 80%

* Assess exercise hypoxemia and need for O, therapy

Holland AE et al. European Resp J 2014;44:1428-46, Singh SJ et al. European Resp J 2014;44:1447-78
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TABLE 6 Standardised encouragement for the 6-min walk test

1 min You are doing well. You have 5 minutes to go.

2 min Keep up the good work. You have 4 minutes to go.

3 min You are doing well. You are halfway.

4 min Keep up the good work. You have only 2 minutes left.
5 min You are doing well. You have only 1 minute to go.

6 min Please stop where you are.

If the patient stops during the test, every Please resume walking whenever you feel able.

30 s once Spo, is >85%

Sp0,: arterial oxygen saturation measured by pulse oximetry.

Holland AE et al. European Resp J 2014;44:1428-46
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TABLE 2 Effect of methodological variations on 6-min walking distance (6MWD]

Variation in methodology Studies n First author [ref.] Effect on 6MWD
Hallway versus treadmill 2 STEVENS [14] 13-20% less on treadmill
DE ALMEIDA [15]
Indoors versus outdoors 1 BRrooks [16] 4 m (1%) more outside
Circular versus straight track 2 BansaL [17] 13-19 m (3-5%) more on circular track
Sciurea [18]
Track length 2 Sciursa [18] No statistically significant difference in 6MWD
BEekmMaN [19] from tracks of 15-121 m
50 m more on 30-m track compared to 10-m track
Wheeled walking aid versus no aid 6 Guprta [20] Weighted mean 6.2% more with wheeled walker
Honeyman [21] Range 2-46 m more with wheeled walker
Prosst [22] 83 m more with modern draisine compared
Roomi [23] to wheeled walker
SoLway [24]
VAEs [25]
With versus without oxygen 4 Davipson [26] 12-59 m more with oxygen
FuJimoTo [27]
RoovAckeRrs [28]
JoLry [29]
Oxygen versus compressed air 2 JoLLy [29] 17-109 m more with oxygen

Carry oxygen versus oxygen in
wheeled cart

Patient carries oxygen versus tester
carries oxygen

Encouragement

Instructions

McDonaLDp [30]
CrisaFuLLl [31]

Woobpcock [32]

GuyaTT [33]
WEIR [34]

23 m more with wheeled cart
24 m versus 35 m improvement
30.5 m more with encouragement

53 m further when asked to walk as “fast” as
possible, rather than as “far” as possible

Holland AE et al. European Resp J 2014;44:1428-46



MCID of 30m for adult patients with chronic respiratory disease

6MWD m
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Cardiopulmonary exercise test

o O, 8FE, CO, 48%, 2V
o Sal0, SH|EHA

o SR, BY

o EOjMAEFF, VO,max =
(HRmax X SVmax) X (CaO,max — CvO,max)

o & H7[E == (>15ml/kg/min)
« COPD, IPF ...
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Normal respiratory pattern to exercise

Tidal volume (L)

CPET in Psychogenic dyspnea

& chest CT, echocardiography
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Incremental Shuttle Walking Test (ISWT)

By courtesy of pf. Senju

| _Jgn ¥ LEVEL1™

-8l K




ME Y HAE
(Shuttle Walking Test: SWT)
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Preoperative evaluation

Positive low-risk
or Negative cardiac
evaluation

!

ppoFEV1%
ppoDLCO%? -;)

Algorithm for Thoracotomy and
Major Anatomic Resection
(Lobectomy or greater)

Positive high-risk
cardiac evaluation®

VO2max

<10 ml/kg/min

Or < 35%

Vad

ppoFEV1 or
ppoDLCO <30%

ppoFEV1 or
ppoDLCO < 60%
AND both >30%

ppoFEV1 and

ppoDLCO > 60%>

VO2Zmax

10-20 ml/kg/min

Or 35%-75%

SCT<22m OR

Moderate
Risk

SWT <400m

VO2max
>20 ml/kg/min
Or >75%

Stair climb or

Shuttle walk

~

>22m OR
>400m

VO,peak = 4.19 + 0.025 x H2[(SWT distance, m)

CHEST 2013; 143(5)(Suppl):e166S-e190S
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G u I d e I I n es « Physical limitations (e.g., strength, range of

motion, posture, functional abilities, and

for Puimonary SIS

- Fall risk

Rehabilitation

« Grip strength
Prog rams « Gait and balance

« Functional assessment
« Orthopedic limitations
- Transferring abilities

- Exercise tolerance

 Exercise hypoxemia, including the need for

American Association of Cardiovascular
and Pulmonary Rehabilitation supplemental oxygen thetapy

i;mmoting Health & Pneven;'n; Disease

AACVPR. Guidelines for Pulmonary Rehabilitation Programs Fifth Edition, 2019




Frailty in COPD (Fried phenotype model)

Unintentional weight loss last year > 4.5kg

Exhaustion

+ | felt everything | did was an effort >3 days in the last week
¢ ORI could not get going >3 days in the last week

Low physical activity

o Weekly self-reported energy expenditure

¢ Minnesota Leisure-time PA Questionnaire: Males <383Kcal, Female<270Kcal

Slowness
¢ 4-m gait speed >173cm: 0.762m/s, <173cm 0.653m/s

Weakness
1-2 points =prefrail

+ Handgrip dynamometry 3+ points =frail

Fried et al. J Gerontol A Biol Sci Med Sci 2001;56:M146-56.



Frailty status and flow of patients through PR trial

Assessed for frailty: 816

Not frail / robust: 82

Prefrail: 525

I Frail: 209 I

¥

v

v
Did not start: 9

Did not attend / reason unknown
Deterioration of condition
Patient declined
Failed cardiac screening
Personal reason, eg travel
Hospital admission
Musculoskeletal injury
Patient died

OO R N W

Did not start: 66

Did not start: 50
Did not attend / reason unknown 19
Deterioration of condition 15
Patient declined b
Failed cardiac screening 1
Personal reason, eg travel 1
Hospital admission &
Musculoskeletal injury 1
Patient died 1

Started rehabilitation: 73 (87.8%)

Started rehabilitation: 159 (76.1%)

v

Did not complete: 4
Did not attend / reason unknown
Deterioration of condition
Patient declined
Personal reason, eg travel
Hospital admission
Musculoskeletal injury
Patient died

(=T S I = = = S ]

v

Did not attend / reason unknown 23
Deterioration of condition 10
Patient declined 16
Failed cardiac screening 5
Personal reason, eg travel 7
Hospital admission 1
Musculoskeletal injury 3
Patient died 1

I

Started rehabilitation: 459 (87.4%)
'
Did not complete: 69

Did not attend / reason unknown 29
Deterioration of condition 17
Patient declined 1
Personal reason, eg travel 12
Hospital admission 4
Musculoskeletal injury 5
Patient died 1

v

v

Did not complete: 44
Did not attend / reason unknown 10
Deterioration of condition 16
Patient declined 5
Personal reason, eg travel 4
Hospital admission 7
Musculoskeletal injury 2
Patient died 0

!

Completed rehabilitation: n=69 (84.1%)

Completed rehabilitation: n=390 (74.3%)

I Completed rehabilitation: n=115 {55.0%}'

Maddocks M, et al. Thorax 2016;71:988-995




Comparison of clinical outcomes following PR
according to frailty status

Not frail Prefrail Frail

(n=69) (n=390) (n=115) p Value
MRC 0.1 (-0.3t0 0.5) —0.5(-0.7 to —0.4) —1.4 (1.1 to -1.7)*t <0.001
SMI (kg/m?) 0.6 (0.5t01.1) 5(0.2 10 0.7) 0.5 (0.1 to 0.8) 0.90
Handgrip (kg) —0.2 (-1.210 0.9) 2(0.8101.5) 1.6 (1.0 to 2.3)* 0.002
Peak QMVC (kg) 2.7(1.11t04.3) 9(1.210 2.5) 1.8 (0.8 to 2.7) 0.55
Below QMVC cut-point (%) 6.4 (—1.4to 14.1) =21.74 (-17.7 to —25.3) —36.6 (—24.8 to —46.9)*t <0.001
4MGS (m/s) 0.08 (0.05 to 0.12) 0.07 (0.05 to 0.08) 0.11 (0.09 to0 0.14) 0.004
ISWT (m) 17.8 (-21.7 t0 57.3) 51.8 (244 t0 79.2) 145.9 (108.6 to 183.2)*t <0.001
CRQ dyspnoea score 3.8(1.41t06.2) 4 (331054) 6.8 (5.0 to 8.5) 0.006
CRQ fatigue score —-0.8(-3.2t01.5) .1 (2.1 10 4.0) 6.1 (4.6 to 7.7)*t <0.001
CRQ emotional score —0.5 (-2.6t03.7) .0(2.4 10 5.6) 8.6 (5.6 to 11.5)*t <0.001
CRQ mastery score 0.7 (-1.1 to 2.4) 1 (2.1 104.1) 5.2 3.4 to 6.9)*t <0.001
Self-reported weekly energy expenditure (kcal) 1276.0 (714.1 to 1838.0) 606.2 (390.0 to 822.5) 767.1 (546.4 to 987.8) 0.08
Self-reported time in moderate activity (min/week) 417.5 (184.7 to 650.4) 137.0 (75.2 to 198.9) 190.3 (127.4 to 253.3) 0.006
CAT score 0.4 (—1.4t0 2.1) —-1.3(-2.7100.2) —7.3 (9.7 to —4.8)*1 <0.001
Katz score 0.0 (—0.1to 0.1) .0 (-0.1 to 0.1) 0.1 (0.1 t0 0.3) 0.73
HADS anxiety —0.3 (-2.0t0 1.4) —-1.0 (=17 t0 —0.3) —2.8 (—4.4 t0 -1.2)* <0.001
HADS depression 0.9 (-0.2 to 2.1) —0.8 (-1.4 to —-0.1) —-2.9 (4.0 to —-1.7)*t <0.001

Before
rehabilitation

E3 prefrail

[ Not frail / robust EA Frail

After
rehabilitation

1
0 20 40 60 80 100
Percentage of patients
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- Functional PRO (Patient Reported Outcome)
- Exercise performance
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- Muscle strength, 6MWD, Physical activities, Symptomes,
psychologic morbidity, ADL performance, PImax, ...

To motivate patients to continue the program

- Endurance test



