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Actions of RAS in COPD
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Ang Il and muscle signalling
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Angiotensin-Converting Enzyme Inhibition as an Adjunct to Pulmonary
Rehabilitation in Chronic Obstructive Pulmonary Disease

Katrina J. Curtis’, Victoria M. Meyrick'?, Bhavin Mehta', Gulam S. Haji', Kawah Li°, Hugh Montgomery?,
William D.-C. Man'#, Michael I. Polkey', and Nicholas S. Hopkinson'

"National Institute for Health Research Respiratory Biomedical Research Unit, Royal Brompton & Harefield NHS Trust and Imperial
College, London United Kingdom; Department of Respiratory Medicine, King’s College London NHS Foundahon Trust, London, United

Kingdom; SInstitute for Sport, Exercise and Health, University College London London, United Kingdom; and “Harefield Pulmonary
Rehabilitation Unit, Harefield Hospital, London, United Kingdom

Curtis et al, Am J Respir Crit Care Med 2016



ACE inhibition and pulmonary rehabilitation in COPD

{ Screened for eligibility (n=275) }

Not suitable for study:
Comorbidity precluding

” participation (n=81)
Prescribed ACE-| or A,RB (n=42)
v GOLD | or not meeting criteria for

{ Enrolled (n=80) | PR (n=36)
Declined to participate (n=36)

[Withdrawal of consent (n=2}J|-'

Y
[ Randomised (n=78) ]

Y Y
| Placebo (n=39) | Mesenteric haematoma ACE- (n=39) |
(n=1)
Pleural effusion (n=1) Significant decline in renal
_| latrogenic pneumothorax function (n=2)
- (n=1) Pulmonary exacerbation (n=3)
Ankle fracture (n=1) Withdrawal of consent (n=3)
v Withdrawal of consent v
(n=1)

‘ Completed follow-up (n=34) W [ Completed follow-up (n=31) ‘

Pneumo Update Europe 2017 Curtis et al, Am J Respir Crit Care Med 2016



ACE inhibition and pulmonary rehabilitation in COPD

ACE-I: 10 mg enalapril once daily for 10 weeks

placebo
- Randomisation based on peak power (50 W as cut-off) and ACE
genotype

- Pulmonary rehabilitation: 8 weeks outpatient program, 3
sessions/week, 1 hour supervised exercise

Pneumo Update Europe 2017 Curtis et al, Am J Respir Crit Care Med 2016



ACE inhibition and pulmonary rehabilitation in COPD
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ACE inhibition and pulmonary rehabilitation in COPD
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ACE inhibition and pulmonary rehabilitation in COPD
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ACE inhibition and pulmonary rehabilitation in COPD

FFM (kg)

FFMI
(kg/m2)

m ARB or ACE-I
B No ARB or ACE-I
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ACE inhibition and pulmonary rehabilitation in COPD

“When you have eleminated
the impossible, whatever
remains, must be the truth”

Sherlock Holmes

‘ Enalapril does not enhance to exercise training

Pneumo Update Europe 2017 Ballman, Am J Respir Crit Care Med 2016



Pulmonary rehabilitation and chronic hypercapnic
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Impaired DLCO and outcome of pulmonary
rehabilitation

Exercise capacity before and after pulmonary
rahabilitation between groups
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Pneumo Update Europe 2017 Sahin et al, Rev Port Pneumol 2016



Short-term effects of oxygen on 6MW

Excluded (n =12)
+ Mot meeting inclusion criteria (n = 1)
¢ Declined to participate (n = 11)

k,

[ Randomized (n = 124) ]

¥ 4

{A.Ilocated to 6MWT on supplemental O, (n = 62) ‘ ‘ Allocated to 6MWT on room air (n = 62)
{ 24 hours J
¥ ¥
Allocated to BMWT on supplemental O, (n = 62) ‘ | Allocated to 6MWT on room air (n = 62)

T

Lost to follow-up (n = 16)
* Acute exacerbation (n = 14)
# Unscheduled discharge (n = 2)

Y

Analysed (n = 108)
* Excluded from analysis (give reasons) (n = 0)

Pneumo Update Europe 2017 Jarosch et al, Chest 2017



Short-term effects of oxygen on 6MW
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Short-term effects of oxygen on 6MW
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Short-term effects of oxygen on 6MW
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Patients with HYX and EID benefit from supplemental oxygen by
Increasing exercise capacity.
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Maintaining the benefits of pulmonary rehabilitation:
THE HOLY GRAIL

Benefits of Long-Term Pulmonary Rehabilitation
Maintenance Program in Patients with Severe

Chronic Obstructive Pulmonary Disease
Three-Year Follow-Up

Maria-Rosa Giell’, Pilar Cejudo®®, Francisco Ortega®>, M. Carmen Puy', Gema Rodriguez-Trigo®,
José Ignacio Pijoan®®’, Lorea Martinez-Indart®, Amaia Gorostiza®, Khaled Bdeir®, Bartolome Celli°, and

Juan B. Galdiz>'°

"Hospital de la Santa Creu | Sant Pau, Barcelona, Spain; 2Hosp:ntal Virgen Rocio, Sevilla, Spain; ®Instituto de Biomedicina de Sevilla,
Sevilla, Spain; “Hospital C||n|co San Caﬁos Madnd Spain; °Hospital Universitario Cruces Barakaldo-Biocruces Health Research
Inst|tute Barakaldo, Spain; °CIBER de Ep|dem|olog|ay Salud Publica, Madrid, Spain; Spamsh Clinical Research Network, Madrid,
Spain; Hosp|ta| La Mada\ena Castellén, Spain; ®Pulmonary and Critical Care Medicine, Brigham and Women’s Hospital, Boston,

Massachusetts; and '°CibeRes, Madrid, Spain

Pneumo Update Europe 2017 Guell et al, Am J Respir Crit Care Med 2017



Benefits of long-term pulmonary rehabilitation
maintenance program in patients with severe COPD

Eligible COPD patients N=143 ]

Intensive PR
for 8 weeks

Intervention group:

« Phone call physiotherapist [ Randomized =138 |
every 15 days during 3
years ! J
® Alternate Week: Intervention group { Control group
. .. . n=68 n=70
supervised training in the
. Withdrawal n=11 Withdrawal n=8
hOSp'taI Clinical worsening n=3 Clinical worsening n=8
- Provision of cycle | e | e
12 th 12 th
ergometer at home ‘ months ‘ months ‘
Withdrawal n=7 Withdrawal n=4
Follow up Clinical worsening n=0 Clinical worsening n=4
Death n=3 i Death n=3
l 24 months J { 24 months
n=43 n=39
Withdrawal n=3 Withdrawal n=5
Clinical worsening n=4 Clinical worsening n=1
Death n=2 v Death n=2
{ 36 months } { 36 months
n=34 n=31

Pneumo Update Europe 2017 Guell et al, Am J Respir Crit Care Med 2017



Benefits of long-term pulmonary rehabilitation
maintenance program in patients with severe COPD
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Benefits of long-term pulmonary rehabilitation
maintenance program in patients with severe COPD
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Maintaining the benefits of pulmonary rehabilitation:
THE HOLY GRAIL

=) “‘One size does not fit all”

— Maintenance therapy: targeting specific needs over time

Pneumo Update Europe 2017 Rochester & Spruit, Am J Respir Crit Care Med 2017



Pulmonary rehabilitation and reduction of
hospitalisations in COPD

RCT

Control -

PR -

Treatment

Before and after

PR -
0 5 1 1.5 2 2.5
Admission rate (per person-year at risk),
with 95% CI

Pneumo Update Europe 2017 Moore et al, Chest 2016



Pulmonary rehabilitation and reduction of
hospitalisations in COPD

RCT - @

Before and |
after

Study type

T T T T T T T T T T T T T T T T 1
O 00000 O = At S oNPW W

Admission rate ratio (PR/Control), with 95% CI

Evidence to suggest that providing rehabilitation is beneficial for reducing hospitalisations

Pneumo Update Europe 2017 Moore et al, Chest 2016



Survival after pulmonary rehabilitation in COPD

Group 1 ==+ Group 2
Group 3 — Group 4

100
90 +
80 -+
70 ~
60 ~
50 +
40 ~
30 +
20 +
10 ~

Survival function (% of total)

0 12 24 36 48 60
Follow-up (months)

Pneumo Update Europe 2017 Camillo et al, IntJ COPD 2016



Survival after pulmonary rehabilitation in COPD

Adjusted risk compared to G| HR adjusted (95% CI) P-value

G4: <350 m and delta <30 m 3.28 (2.02-5.33) <0.0001
G3: <350 m and delta =30 m 1.90 (1.28-2.84) 0.0016
G2: =350 m and delta <30 m .36 (0.92-2.00) 0.1144

Pneumo Update Europe 2017 Camillo et al, IntJ COPD 2016



Comorbidities and
Pulmonary
Rehabilitation

Pneumo Update Europe 2017



Comorbidities and pulmonary rehabilitation

None of individual comorbidities, including previous
cancer therapy, or indexes (Charlson, COTE and
BODE) were correlated with the efficacy of

pulmonary rehabilitation

Pneumo Update Europe 2017 Higashimoto et al, Geriatr Gerontol Int 2016



Predictive role of comorbidities on
pulmonary rehabilitation outcomes

OR[95% CIl p-value OR [95% CIl p-value OR [95% CIl p-value
CKD 0.93(0.63-1.38) 0.7 CKD 1.12 (0.74-1.70] 0.58 CKD 0.84 (0.54-1.39] 0.55
Anaemia 0.87 [0.44-1.72) 0.70 Anaemia 0.74 (0.35-1.56) 0.42 Anzemia 0.78 (0.28-2.17) 0.63
Hypertension 0.90 (0.67-1.22] 0.51 Hypertension 1.14 (0.83-1.58) 0.43 Hypertension 1.21(0.85-1.71] 0.2%
Obesity 0.93(0.65-1.32] 0.68 Obesity 1.28 (0.88-1.87) 0.20 Obesity 1.26 (0.85-1.86] 0.26
Underweight 1.36 [0.86-2.15] 0.19 Underweight 0.88 [0.54-1.43) 0.60 Underweight 0.78 [0.47-1.28) 0.33
Muscle wasting 1.22(0.86-1.73] 026 Muscle wasting 0.84 (0.59-1.20) 0.34 Muscle wasting 0.98 (0.66-1.45) 092
Hyperglycaemia 0.95(0.71-1.29] 0.76 Hyperglycaemia 092 (0.67-1.25] 058 Hyperglycaemia 1.03 [0.73-1.44] 089
Dyslipidaemia 0.93(0.68-1.27] 0.4 Dyslipidaemia 1.21(0.87-1.68] 0.26 Dyslipidaemia 0.94(0.66-1.35] 0.74
Osteoporosis 1.06 [0.77-1.47) 0.71 Osteoporosis 0.79 (0.56-1.11] 0.18 Osteoporosis 0.78 [0.54-1.13] 0.18
Anxiety 1.38(0.95-2.01) 0.09 Anxiety 1.10 (0.74-1.62) 0.65 Anxiety* 0.94 [0.60-1.47] 0.78
Depression* 1.14[0.77-1.70) 0.51 Depression® 0.94 (0.64-1.45) 085 Depression® —a—H 0.67 [0.£1-1.09) 0.11
Atherosclerosis 1.02 [0.74-1.41] 0.89 Atherosclerosis 0.93 (0.47-1.29) 0.46 Atherosclerosis h—— 1.34 (0.94-1.92] 0.1
M 1.04 [0.63-1.72] 0D.88 Ml 0.85 (0.49-1.48] 0.55 M1 —a— 0.54(0.28-1.05] 0.07
03 D4 06 10 1.6 25 0.3 04 06 10 146 25 03 04 046 10 16 25
OR OR OR

Constant work
rate test

6MW SGRQ

Mesquita et al, Eur Respir J 20

Pneumo



Predictive role of comorbidities on
pulmonary rehabilitation outcomes

OR(95% CI) p-value OR [99% Cll p-value OR [95% CI] p-value
No comorbidity? L 1.00 No comorbidity? 1.00 No comorbidity? i 1.00
1 comorbidity 80— 0.56[0.19-1.65) 0.29 1 comorbidity 0.76 (0.29-2.04) 0.59 1 comorbidity 8 0.56 (0.18-1.78] 032
22 comorbidities —@— 1.38[0.43-3.00] 042 22 comarbidities 0.93[0.44-1.97) 0.84 22 comorbidities b—t®— 1.26(0.54-2.95] 059
0.1 03 10 32 01 03 10 32 0.1 03 10 32
or OoR OR

6MW Constant work SGRQ
rate test

Pneumo Update Europe 2017 Mesquita et al, Eur Respir J 2015



Predictive role of comorbidities on
pulmonary rehabilitation outcomes

Mean change in raw parameters (SD) by age

group
<70 years =70 years Mann-Whitney U
(n =202) n (n=122) n test
FEV! (I/s) —0.003(0.2) 123 0.003 (0.24) 82 p=NS
(non-significant)
ISWT (m) 39.7(77) 127 32.8(624) 89 p=NS
ESWT (s) 78.4(353) 123 68.4 (206.5) 87 p=NS
SGRQ Total —25(103) 97 —2.8(10.5) 61 p = NS
HADS - A —0.8(2.6) 126 —0.5(3.4) 89 p=NS
HADS -D — O 6(23) 126 —03(2.4) 88 p=NS
Right Grip 6 (4) 129 12(4.2) 86 p=NS
(kg)
Left Grip (kg) 14(42) 128 1.1(3.6) 87 p=NS
mMRC —02(11)y 77 —0.02(1.4) 52 p=NS
CAT —1.8(6.0) 83 — 1.7 (6.6) 58 p=NS

Pneumo Update Europe 2017 Bennett et al, COPD 2017



Cognitive impairment and efficacy of pulmonary
rehabilitation in COPD

COgnitive-PD study
population (n=183)

PR completers

(n=159)
Paﬁents With fu" PR Drop-OUts g::ﬁ:?:;:z;:?)and/or social circumstances (n=4, 16.7%)
outcome data (n=133) (n=24) COPD-related problems (n=5, 20.8%)

Hospitalization: (n=2, 8.3%)
/ \ / \ Malignancy (n=1, 4.2%)
Other medical causes (n=3, 12,5%)
Completers Completers Drop-outs Drop-outs Psychological problems (n=2, 8.3%)

with CI (n=6) without CI (n=87) with CI (n=14) without €I (n=10) Sf:i“:n‘:xn;:f;f;:)m"'"“°“"‘ BENnC, W A8

mmmm) Patients with Cl are at risk for dropout during pulmonary rehabilitation

Pneumo Update Europe 2017 Cleutjens et al, JAMDA 2017



Cognitive impairment and efficacy of pulmonary
rehabilitation in COPD

|AII p>0.05|

80- Bl Patients with cognitive impairment (n=46)
70 I Patients without cognitive impairment (n=87)

Percentage of patients with MCID

m—) Pulmonary rehabilitation is an effective treatment for patients with
COPD and cognitive impairment

Pneumo Update Europe 2017 Cleutjens et al, JAMDA 2017



Cognitive behavioural therapy and pulmonary
rehabilitation

« Breathing and relaxation

* Anxiety management

 Monitoring and responding to thoughts/self-talk
« Barriers to changing behaviour

« Goals, objectives and problem-solving

« Understanding and responding to the risk of

depression

Pneumo Update Europe 2017 Luk et al, J Rehabil Med 2017



Cognitive behavioural therapy and pulmonary
rehabilitation

Patients screened
n=70

l

Patient eligible for inclusion in the
study and invited to participate
n=55

Excluded (n=21)
Refused to participate =7
Patient not starting PR =5
Admitted to hospital =1
Other reason = 8

i
Patient consented to participate
n=34
Intervention Control group
(CBT) group n=18
=16
Completed PR Completed PR
=14 =14

Pneumo Update Europe 2017 Luk et al, J Rehabil Med 2017



Cognitive behavioural therapy and pulmonary
rehabilitation

Significant differences in 6MWT, fatigue, depression and
stress measures.

=) NON-exercise intervention improves the efficacy of PR.

Pneumo Update Europe 2017 Luk et al, J Rehabil Med 2017



FRAILTY

Clinical syndrome characterised by multisystem
decline that leads to reduced functional reserve
and increased vulnerability to dependence or

mortality following minor stressor events.

Frailty assessment: unintentional weight loss
(shrinking), exhaustion, low physical activity,

slowness and weakness.

Pneumo Update Europe 2017 Morley et al, JAMDA 2013



Physical frailty and pulmonary rehabilitation in COPD

Assessed for frailty: 816

Not frail / robust: 82

Prefrail: 525

|

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

= OO0 = RS WA

Did not start: 66

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

Frail: 209
Did not start: 50
Did not attend / reason unknown 19
Deterioration of condition 15

Patient declined 6
Failed cardiac screening 1
Personal reason, eg travel 1
Hospital admission 6
Musculoskeletal injury 1
Patient died 1

Started rehabilitation: 73 (87.8%)

Started rehabilitation: 459 [87.4%)

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

L= S I =~ R T S

Patient died

Did not complete: 69

Did not attend J reason unknown 29
Deterioration of condition 17
Patient declined 1

Personal reason, eg travel 12

Hospital admission
Musculoskeletal injury
Patient died

TN S

.

Did not complete: 44
Did not attend / reason unknown 10
Deterioration of condition
Patient declined
Personal reason, eg travel
Hospital admission
Musculoskeletal injury

=T L
i

!

Completed rehabilitation: n=69 [84.1%)

Completed rehabilitation: n=390 (74.3%)

Patient died

> Being frail is associated with over double adds of program non-completion

Pneumo Update Europe 2017

Completed rehabilitation: n=115 (55.0%)

Maddocks et al, Thorax 2016




Physical frailty and pulmonary rehabilitation in COPD
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Physical frailty and pulmonary rehabilitation in COPD

Before
rehabilitation
[ Not frail [ robust Prefrail EA Frail
After i S 5
rehabilitation o -:-:-:-:::-:-:-:-:-:-:-:-:-:-:-:-:::-:-:-:--:-:-:-:-:-:-:-: .
| ] ] ] ]
0 20 40 60 30 100

Percentage of patients

Pneumo Update Europe 2017 Maddocks et al, Thorax 2016



Relationship between pulmonary rehabilitation and
care dependency in COPD

Eating/drinking* s Pre PR
Learning ability Incontinence e Post PR
@aﬁonal activities* Body posture
Daily activities# Mobility
Sense of rules / values : Day/night pattern
@ct with @ Getting (un)dr@

Communication Body temperature

Avoidance of danger Hygiene

Janssen et al, Thorax 2016



Pulmonary rehabilitation and NPV in COPD

COPD Patients Cohort
n=332

Control group NPV group

(n=243, 73.2%) (n=89, 26.8%)
Unwilling to continue (n=70) Unwilling to contune (n=8)
Loss of follow-up (n=29) —_— Loss of follow-up (n=2)
Mo regular BMWT (n=7B) No regular BMWT (n=18)

Y Y
Control group NPV group
(n=66) (n=63)

NPV: cuirass ventilator for 60 minutes/daily

Pneumo Update Europe 2017 Huang et al, Medicine 2016



Pulmonary rehabilitation and NPV in COPD

360 -
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200 - — NPV - -=Control
0 12 24 36 48 60
Time(Months)
Years (1] 1 2 3 4 5
NPV 323.4 340.9 347.T 344.1 329.8 305.1

Control  339.1 339.5 329.4 308.7 277.5 235.7
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Pulmonary rehabilitation and NPV in COPD

1200
1150
1100 - - \ '
e E=!
E 1050 =g o
% Q.
« 1000 =~ - e
E L . <
I 950 S . a
900 = T
850
800 —NPV — —-Control
A 0 12 24 36 48 60 B
Time(Months)
Years 0 1 2 3 4 5
NPV 1136 1134 1124 1108 1085 1056
Control 1093 1069 1038 1000 956 905
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55 1
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Huang et al, Medicine 2016



Pulmonary rehabilitation and NPV in COPD
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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 to health-enhancing behaviors.

PULMONARY REHABILITATION= PERSONALISED
MEDICINE

Spruit et al Am J Respir Crit Care Med. 2013;188(8):e13-64



Take-Home Messages

« ACE inhibition does not enhance response to PR
« Patients with HYX or EID benefit for supplemental oxygen

« Comorbidities, age, hypercapnia or impaired diffusing

capacity or no contra-indications for PR
 Pulmonary rehabilitation has long-term benefits, including
reduction in hospitalisations. Need for tailormade

maintenance programmes.

* Physical frailty and care dependency in PR patients.



Rehabilitation and
ILD




ORIGINAL ARTICLE

The evidence of benefits of exercise training
in interstitial lung disease: a randomised
controlled trial
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Exercise training in ILD

| Screened n=296

Excluded n=154

= Declined n=125

+  Predominant diagnosis of COPD n= 4
Completed PR within 12 months n=8

+  Comorbiditiesthat preclude exerclse n=6

*  Not limited by ILD n=6

*  Unable to consent due to first language
not English n=5

| Randomized n=142

Usual care n=68
*« IPFn=29
+  Dustrelated ILD =11
+ CTDILDn=12
+  Other ILDn= 16

3 weeks follow up n=64
* IPFn= 2&
= Dustrelated ILDn=11
= (CTDILDn=11
= OtherILD n=16

Reasans far loss at fallowug
= Withdrawal n=1 |IPF)
= Deceased n=2 (IPF)
*  Unsble to make contact (CTD-ILD)

|

& month follow up n=60
* IPFn=13
+  Dustrelated LD n= 11
* CTD LD n=12
= OtheriLDn= 14

Rieasons for loss at follow up
= Withdrawal n=1[IPF)
* Deceased n=6 (4 IPF, NSIP, HP)
= Declinedn=1 (IFF)

Pneumo Update Europe 2017

|

Exercize training n=74
* IPFn=32
» Dustrelated [LDn=11
* CTDILDn=11
+  OtherILD n=Z0

Completed Program n=49
Reasons for non-completion
= Unwell - non-respiratory n=4 (seizures,
shingles, cardiac complications, back pain)
*  Unwell - respiratory (non IPF) n=1
+ Exacerbation of IPF n=4
*  Poor attendance, no reason specified n=8
+ Did not wish to complete n= 3
*  Personal issues preventing attendance
n=3
*  Withdrawal n=2 (IPF]

)

9 weeks follow up n=71
* IPFn=31
= Dustrelated ILD n=11
= CTDILD n=10
+  Other LD p= 1%

Reasons for |oss at follow up
= Withdrawal n=2 {IPF, Sarceidosis)
+ Declinedn=1 [CTD ILD)

|

& month follow up n=66
* IPFn=27
= Dustrelated ILD n= 11
« CT0ILDR=10
= Other ILD n= 18

Reasons fior loss at follow up
+  Withdrawal n=2 {IPF, Sarcoldosis)
» Deceased n=2 [IPF, HF)
+  Declined n=2 [IPF, CTD ILD)
* Transplantn=1 {IPF)
+ Unwelln=1{IPF)

Dowman et al, Thorax 2017




Exercise training in ILD

70 r

*f

50

Change in 6MWD (m)

50 F

70

-90

Baseline 9 weeks 6 months

+++Q+++Usual Care =~ ——@=— Exercise Training

Pneumo Update Europe 2017 Dowman et al, Thorax 2017



Exercise training in ILD

Asbestosis n=22
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Exercise training in ILD

 Exercise training results in clinically important
Improvements in 6MWD, symptoms and health
status following exercise

« Exercise training must be considered as
recommended treatment for all patients with ILD

* No basis for using pulmonary function markers of

severity to predict response of exercise training

Pneumo Update Europe 2017 Dowman et al, Thorax 2017



Unmet educational needs of ILD patients

« Patient dissatisfaction with lack of available, decipherable
Information

« Lack of attention to emotional well-being

« Key topics for education
- pathophysiology of ILD
- management symptoms
- clinical tests: “we live and die by lung capacity and DLCO?”
- autonomy
- oxygen use

- end-of-life counseling: “how does one die from ILD”

Pneumo Update Europe 2017 Morisset et al, Ann Am Thorac Soc 2016



Unmet eductional needs of ILD patients

Group Trained
discussion educator

rehabilitation

Content _
tailored for PSS;CUH;AE?IIC&I
ILD patients

Pneumo Update Europe 2017 Morisset et al, Ann Am Thorac Soc 2016



Rehabilitation or care
management?




Randomised
[n=183]

:

}

Intervention
[n=102]

Usual care
[n=81]

I

|

Drop-out [n=17)

Health-related issues [n=4]

Chose not to participate after consideration [n=5]
Declined to participate in the intervention group [n=5]
Used awalker, exclusien criteria [n=1]

Unknown [n=2]

Drop-out [n=9)

Health-related issues [n=4]

Chose not to participate after consideration [n=3]
Did not have COPD, inclusion criteria [n=1]
Unknown [n=1]

TO n=85

TO n=72

Drop-out [n=13)

Health-related issues [n=3]

Did not feel comfortable about the phone contract [n=5]
Did not want to use the smartphone anymore [n=4]
Unknown [n=1]

Drop-out [n=5)
Health-related issues [n=4
Uncoemfortable wearing the armband [n=1]

TIn=72

i
Hir

T3 r=67

Drop-out In=4)

Health-related issues [n=2]

Time restraints [n=1]

3 months of smartphone use was deemed enough [n=1]

Drop-out (n=3)
Health-related issues [n=2]
Time restraints [n=1]

Té n=68

Té n=b4

it

=]
g
7
o
[
5

=b]
Health-related issues [n=3]

Personal issues [n=1]

Had to work [n=1]

Upset that smartphene had to be returned [n=1]

Drop-out [n=5)
Health-related issues [n=2]
Persanal issues [n=2]
Went on holiday [n=1)

i
i

T12 n=62

T12 n=5%

mHealth intervention after pulmonary rehabilitation

rink et al, Eur Respir J 20



mHealth intervention after pulmonary rehabilitation

B Physical activity goal met M Smartphone worn
100+

204
80+
704
60+

504

Days %

40+

304

20+

L |

Subjects
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mHealth intervention after pulmonary rehabilitation

7 -
7000+ B Intervention B Intervention
[ Usual care b = [J Usual care
6000+
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mHealth intervention after pulmonary rehabilitation

MHealth intervention using a smartphone
with support from a primary care
physiotherapist did not improve or maintain
physical activity in COPD patients following

pulmonary rehabilitation.

Pneumo Update Europe 2017 Vorrink et al, Eur Respir J 2016



Pedometer Step Count Targets during Pulmonary Rehabilitation in

Chronic Obstructive Pulmonary Disease
A Randomized Controlled Trial

Claire M. Nolan'?®, Matthew Maddocks®, Jane L. Canavan’, Sarah E. Jones', Veronica Delogu’, Djeya Kaliaraju®,
Winston Banya'®, Samantha S. C. Kon"®, Michael I. Polkey'?, and William D.-C. Man'?*
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Brompton & Harefield NHS Foundation Trust Harefleld United Kingdom; “Cicely Saunders Institute of Palliative Care, Policy & Rehabilitation,
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Pedometer step count targeting during pulmonary
rehabilitation: consort study

560 peopla with COPD were refemred

to Harefield PR Unit

311 did not mest inclusion criteria: [
B5 home exercise program
248 community PR sites not -
imvizdved in the study

84 declined to paricipats [

155 consentad

¥

[ 1585 completed pre-PH assossment

1 withdrawn due to nickel allargy ]

2 withdrew from PR due to iliness

¥

152 randomized

[
)

76 assigned to pedometer and PR

= —

76 assigned to PR

12 did not complete PR:
8 unvwell
2 converted fo & homea
ENEICSe Program
1 returned to work
1 unknown
1 withdrawn due to mental health
isswas

k.

17 did not complete PR:
10 urweall
4 family commitmants
1 converted to a home
ENETCESE program
1 alcohol problams
1 unkmown

A}

63 complated post-PR assessment
46 with complete pre- and post-PR primary
outcome data

59 complated post-PR assessment
46 with complete pre- and post-PR primary
outcoms data

20 did not attend &-month assesament:
12 unable o contact
3 unvwell
1 family commitmants
1 too much hassle
1 umkmown
2 deaths

19 did not ettend &-month
BEEEEEMEnt

13 unabls fo contact

3 unwesll

1 umndkreoowm

2 deaths

56 complated the 6-month assessment
44 with complete pre- and & months post-PR
primary owtcome date

— 49 with comgpleta pre- and & months post-PR

57 completed the 6-month assessment
primary owtcoms dats

Pneumo Update Europe 2017

olan et al, Eur R




Pedometer step count targeting during pulmonary
rehabilitation: consort study
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Pedometer-directed targets do not enhance the effects of PR
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Physical activity and telecoaching in COPD

Patient reached target
mean of 4 most active days

Patient did not reach target
mean of 4 most active days

Unvalid week
Valid = 4 days of at least 70

2target <target steps
Question Calculation
‘Are you ready to increase your Median of the 4 most active
goal for the coming week?’ days +500 < previous target?
YES NO YES NO
k. r
New goal Goal New goal Goal Goal
Median of the 4 most Target remains the Median of the 4 most Target remains the Target remains the

active days +500 same active days +500 same same

Pneumo Update Europe 2017

Demeyer et al, Thorax 2017



Physical activity and telecoaching in COPD

[ Contacted (n=711) ]

+  Comaorhidities significartly impairing normal movement
(=45}
«  Respiratory disease ather than COPD [n=30}
—.' = Cognitive impairment (n=27)
& Scheduled start 10 cutpatient rehabilitation {n= )
*  Language {n=E]
*  Participation refused (n=277]
Sites LELL, LOMN, ATH, ZUR, GRO 1 |r Site EDI
Consented (n=316) J L Consented (n=52)
[ Enrollment ] [ consented (n=368) |
. ithdrawal in=15)
. Loss of comtact  (n=1}
— . Screen falure  [n=d}
L FEW /R0 [n=1}
o Mot compdiant with wearing Pa,
mionitans {n=1)
= Deciced 1o start rehakilitation
program [n=l|
[ Cognitive impalment (n=1)
[ Randomized (n=343) ]
| Allocation ] Control group Intervention group
[n=172) (n=171)
. Withdrawal (n=&) . ‘Withdrawal [n=&|
. Lass of contict (n=1) . Mot abhe ba uve the taleccaching infervestion
- . Patient nat attending fina| wizit (m=a)
FOIIOW UP becase of acute axacerhation (ne=3) . Patiant mai attending final wisit Becsuse of acuie
. Hisgitalized dusing final wisit (=1) exacpriation (n=1)
. Hisimalized during final wisit (n=1)
Centrol group (n=159) Intervention group (n=153)
1 valld ALT data (r=1201 lid ACT clata {ro= 1441
Anajyils valid DAM data [r=133) :‘Ii.: nam A.:.. |19
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Physical activity and telecoaching in COPD
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Web-based pulmonary rehabilitation

. )
= l\ 2646 Patients invited to }
3 participate
o
] é):cluded as not \
eligible (n=244)
MRC <2=3
{ 641 Patients J Ne internet access = 111
e Co morbidities = 1
g responded Preference for PR classes
= =54
2 294 were not P _ | Preference WEB =2
8 interested i ”| Onotherstudy=¢&
o Not COPD = 42
p PRin<12112=3
\ J > Unwell = 2
) Consented & Randomised No time = 1
(n=103) RIP =1
UTC =89
- annown =7 /
o
8
°
<

Usual Care - PR WEB (n=51)
( S (n=52)

[ WEB Introduction ]
- Withdrawals (n= 12)
S Co morbidities = 2 [ Weekly phone call or emails ]
= Socsal / famly reasons = 1
o DNA classes = §
c No time to commit to
g siufly: 1 - Pra— ﬂ/l'ln‘lw.m-u =24) \
- Does not want 1o exercise = 1 Unable to contact = 4
Exercises at home = 1 Thno =5
Preference PR closses =3
|—— Co-morbidities = 5
COPD il health=5
Could not engage with
website = 3
Not suitable for home exercise
=2
® Broken computer = 1
o Family circumstances = 1
s | N A
o v L
2 \
= [ Completers (n=40) J [ Completers (n=22) ]
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Web-based pulmonary rehabilitation

W preEswT NS
B postESWT
f ‘ \
*p <0.001
A *p < 0.001

500.0— [ |

Mean ESWT

Randomisation
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Pneumo

Home baseo

rehabilitation in COPD

Assessed for eligibility n=295

Excluded n=129

+ Nol mealing inclusion crileria n=58
PR in last 2 years n=27
Musculoskeletal comorbidity
precluding training n=10

AECOPD in the last 4 weeks n=5
Other n=16
+ Declined fo participate (n=67)

Randomised n=166 + Other reasons (n=4)

Wanted to attend hospital PR n=54

Allocated to home n=80

« Completed intervention n=73

+ Did not complete intervention n=7
Unwell n=1
Did not wish to participate n=5
Died n=1

Allocated to centre n=86
+ Completed intervention n=42
+ Did not complete intervention n=44
Did not wish 1o participate n=16
Unwell n=14
Pain limiting participation n=4
Travel to hospital n=3
Mental health n=3
COther commitments n=2
Wanted fo be in home-basad group n=2

End rehabilitation follow-up n=73

Did not attend n=7 (died n=1, declined n=5,
lost to follow-up n=1)

Declined BMWT {auestionnaires onlv) n=3

|

End rehabilitation follow-up n=77

Did not attend n=9 (died n=1, declined n=7,
lost to follow-up n=1)

Declined BMWT [guestionnaires onlyl n=5

12 month follow-up n=62

Did not attend n=18 (died n=5, declined n=9,

lost to follow-up n=4)
Declined BMWT (guestionnaires anly) n=8

r

12 month follow-up n=62

Did not attend n=26 (died n=4, declined
n=10, lost to follow-up n=10)

Declimed 6BMWT (questionnaires only) n=5

Analysed for primary outcome n=72
Excluded from analysis n=8 {died n=1, losl
to follow-up n=1, declined n=5)

Analysed for primary outcome n=7&
Excluded from analysis n=10 (died n=1, lost
to follow-up n=1, declined n=8)

Holland et al, Thorax 20



Home based rehabilitation in COPD

- — - e

Home PR worse Home PR betler Home PR worse Home PR better

I

I

|

|

|

End rehabilitation - : ¢ End rehabilitation - : £

|

I

I

I

- | I

12 months | L 1% months i * .

I

I

|

|

I

; - - - |

40 -20 0 20 40 4 2 0 2 4
Difference between groups A MWD, metres Difference between groups A CRQ dyspnoea, units

Non-inferiority of home based PR!
Centre-based intervention: improvement of 10.82 m after PR:
failure of intervention?

Pneumo Update Europe 2017 Holland et al, Thorax 2016



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 to health-enhancing behaviors.

PULMONARY REHABILITATION= PERSONALISED
MEDICINE

Spruit et al Am J Respir Crit Care Med. 2013;188(8):e13-64



Conclusions

 Pulmonary rehabilitation: value based health
Intervention for patients with COPD

* Frailty: growing problem in COPD patients
referred for pulmonary rehabilitation

 ACE inhibition: nor positive effects in COPD

« Exercise training: recommended treatment for all
patients with COPD

 mHealth: changing life style ? No rehabiliation!

Pneumo Update Europe 2017
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