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Pulmonary rehabilitation is defined as
“a multidisciplinary programme of care
for patients with chronic respiratory

impairment that is individually tailored
and designed to optimise physical and
social performance and autonomy”

ERJ 2004; 23: 932-946
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Pulmonary rehabilitation results in
improvements in multiple outcome aereas of
considerable importance to the patient,
including

Dyspnea

Exercise tolerance
Health care utilisation
Health status

Survival

ERJ 2004; 23: 932-946
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Commumty pulmonary rehabilitation alter hospitahisation tor acute
exacerbations of chronic obstructive pulmonary discase: randomised

controlled \ll]d} ﬁ'ﬁi

William D Man, Michael I Polkey, Mora Dossaldson, Banry | Gray, John Madham

BMJ 2004; 329:1209-1213)

Earlv pulmonary rehabilitation, in the recovery period alier

hospital discharge alter an admission tor an acute
exacerbation of COPD, leads to signilicant improvements in
[unctional capacity and quality of lite at three months
compared with usual care




Control
group

Rehabilitation
group

All patients admitted

Total

Hospital admissions
Respiratory illness
All causes

Days spent in hospital
Respiratory iliness
All causes
Per admission

181 (19-3)
21-0 (20-7)
9.0 (7-6)

40

14 (1:3)
1.7 (2:1)

9-4 (10-2)

10-4 (9-7)
6-0 (3-4)

Griffiths TL, et al. Lancet 2000; 29:362-368




Pulmonary rehabilitation results in
improvements in multiple outcome
aereas of considerable importance to
the patient, including

Dyspnea

Exercise tolerance and ability
Health care utilisation

Health status

Survival

ERJ 2004; 23: 932-946
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Symptoms Activity Impact Total

Treshold of clinical significance

Versus baseline:
* p<0.001

A SGRQ SCORES

Improvement in SGRQ scores (patients without CRF) (mean value + SE) after PR programme



A MRF28 SCORES

Invalidity Activty Cognitive Total
O _
]
-4 |
-6 -
-8 -
-10 -
-12
-14 - :/:Ls%s (?(;nllseline:
-16 - T p=0.04
-18
-20

Improvement in A MRF,; scores (patients with CRF) (mean value + SE) after PR programme.
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Improvement in Exercise Endurance
with the Combination of Tiotropium

and Rehabilitative Exercise Training
in COPD Patients

Casaburi et al. Chest 2005:;127:809-17




Study design

Randomization
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Casaburi et al. Chest 2005;127:809-17



Demographics and initial exercise responses

Tiotropium | Placebo | Total

Total treated (n) 55 53 108
Male (%) 55 59 57
Age (yrs) 65.9 67.3 66.6
Duration of COPD (yrs) 9.7 8.9 9.3
BMI (kg/cm?) 25.0 26.8 25.9
FEV, (L) 0.82 0.94 0.88
FEV, (% predicted) 32.6 36.2 34.4
FEV,/FVC (%) 41.5 44.6 43.0
FVC (L) 2.01 2.14 2.08
Incremental treadmill test:

Maximum speed (mph) 2.98 2.81 2.90

Casaburi et al. Chest 2005;127:809-17




Effect of tiotropium on the improvement in exercise
tolerance resulting from rehabilitation
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Casaburi et al. Chest 2005;127:809-17



Dyspnea — TDI results
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Health-related quality of life —
SGRQ results
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Table 1 Baseline characteristics (mean value+5D) of
the two groups of COPD patients.

Parameter CRF Hon-CRF o=alue

Humber 127 20
Males/females 251/76 G4/ 116 0,008
Age [years) 59.64+7.9 68.9+ 8.8 W5
BMI (ha m1:| 272457 26,6455 M5
FWC (% predicted) 61.7+16 .4 74.5+ 163

FEY: (% predicted) 17.34+14 3 48 6+ 15.9

RY % predicbed) 15%4.14+61.9 155.4+53.8

pH (units) 7.42+0.04° 7.43+0.03

PaDy (mmHg) 53.7+6.1° 7.24+79

PaC 0z (mmiHa) 46.9+8.7 I8 B+-4.7
GMWT (m) 283.34+106.2 360.2+110.5
MRC* 1.754+1.16 3.214+1.17

BDI" 409+2.06 5.2+2.36
MEFz—Total scone 33.7+231 .5 46. 44237
MRFz—Activity b4, 1+27.5 56.8+ 273
MRF,z—Cognitive 58. 9426 .9 87,4+ 2778
functon

MEF;z—Invalidity 6.9+ 28 .0 63.5+ 274
SGRO—Total scone IB.EB+16.T 16.9
SGRI—Symptoms 53.0+719.2 1.7
SORO—aAcdtivity 52.6+22.5 20.7
SGRI—Impact 27241500 182




PULMONARY REHABILITATION
Maugeri Study

Exercise training

Educational support

Pharmacological therapy optimization




CHANGE IN WALKING DISTANCE (mean = 95% CI)




CHANGE IN MRC SCORE (mean % 95% CI)




Conclusions

This study shows that PR is equally effective in the
more severe COPD patients, i.e. those with CRF,
and supports the prescription of PR also in these

patients
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The Body-Mass Index, Airtflow Obstruction,
Dyspnea, and Exercise Capacity Index
in Chronic Obstructive Pulmonary Disease

M Engl | Med 2004;350:1005.12 I

Table 2. Variables and Point Values Used for the Computation of the Body-
Mass Index, Degree of Airflow Obstruction and Dyspnea, and Exercise
Capacity (BODE) Index.*

Variable Points on BODE Index

0 1 . 3
FEV, (% of predicted) =65 S0-64 36—49 35
Distance walked in & min (m) =350  250-349 150-249 <149
MMRC dyspnea scalex 4

Body-mass index§




Pulmonary rehabilitation and the BODE
index in COPD

C.G. Cote* and B.R. Celli*

Eur Respir J 2005; 26: 630636
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EXERCISE TRAINING AND NUTRITIONAL SUPPLEMENTATION FOR
PHYSICAL FRAILTY IN VERY ELDERLY PEOPLE

Fiatarone M. et al. NEJM 1994;330(25):1769-1775)

A randomized, placebo-controlled trial

comparing progressive exercise training,
multinutrient supplementation, both
interventions, and neither in 100 frail nursing
home residents over a 10 week period




EXERCISE TRAINING AND NUTRITIONAL SUPPLEMENTATION FOR
PHYSICAL FRAILTY IN VERY ELDERLY PEOPLE

Fiatarone M. et al. NEJM 1994;330(25):1769-1775)

(n=100 age 87.1 = 0.6 years)

F=0.001
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Mean (+SE) Changes in Muscle Strength after Exercise, Nutritional Supplementation, Neither, or Both




EXERCISE TRAINING AND NUTRITIONAL SUPPLEMENTATION FOR
PHYSICAL FRAILTY IN VERY ELDERLY PEOPLE

Fiatarone M. et al. NEJM 1994;330(25):1769-1775)
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EXERCISE TRAINING AND NUTRITIONAL SUPPLEMENTATION FOR
PHYSICAL FRAILTY IN VERY ELDERLY PEOPLE

Fiatarone M. et al. NEJM 1994;330(25):1769-1775)

High-intensity resistance exercise training is a feasible
means of counteracting muscle weakness and physical
frailty in very elderly people.

In contrast, multinutrient supplementation without
concomitant exercise does not reduce muscle
weakness or physical activity a 10 week period




Pulmonary Rehabilitation Improves
Exercise Capacity in Older Elderly
Patients with COPD™*

(€ hent PO, DT TRO-04) |

James I, Qowser, Fr, MID, FOOCP; Richard CGutfernann, BA;
AL Abxfeelgany Hamuedef, MID, FOOP; ard Candlide 5. Kane, AN, MSN

Comparison between changes in 12-min walking distance
(12MD) and self-assessment scores in 47 older elderly

patients with moderate to severe COPD who completed
inpatient or outpatient pulmonary rehabilitation with
those achieved by 87 younger patients who partecipated in
the same programs




Puimonary Rehabilitation Improves
Exercise Capacity in Older Elderly

Patients with COPD*

James I. Couser, fr, MDD, FOCF; Richard Guthmann, BA;
M. Abdvigany Hamadeh, MDD, FOCP; and Cyntlia 5. Kane, RN, MSN

(Chest 1995, NI7:730-04) |

.. comprehensive outpatient and inpatient
pulmonary rehabilitation programs are as

beneficial in older elderly patients with COPD

as they are in younger patients with similar
lung function abnormalities



Pulmonary Rehabilitation Improves
Exercise Capacity in Older Elderly
Patients with CGPD* (Chent 1008, MIT:TH0-34) |

James I, Qowser, Fr, MID, FOOCP; Richard CGutfernann, BA;
AL Abxfeelgany Hamuedef, MID, FOOP; ard Candlide 5. Kane, AN, MSN

Table 2—Changes in 12MD and Self-Assessment Scores Table 4—Changes in 12MD and Self-Assessment Scores
Before and After Outpatient PR Before and After Inpatient PR

Young 0ld Young Ol
{Age <75 yr) {Age =75 yr) (Age <73 yr) (Age =75 yr)

12MD), feet 12MID, feet
Before PR 1,361 = G638 1,295 + 741 Before PR ol = &16 TG 4+ 465
After PR 1,683 = 725" | B+ 54]% After PH 031 £ 751 * B0 + BAR*
Increase, fect 320 =554 502+ 501 Increase, teel dol + 363 374 427
% increase 24 it % increase il 127
Education score, % correct Educatlon séore, % corvect
Before PR TSEI4 T2x16 Before PR TO+ L3 A3+ 16
Afver PR 03 & /% 0247 Yfrer PR 02 + & ot Bl 1 o

o<l compared with valucs before PR *p<00] compared with values before PR




Pulmonary Rehabilitation Improves

Exercise Capacity in Older Eh‘.:herlzl,«r

Patients with COPD™  «chew 15 ronranaw | ‘
James I, Qowser, Fr, MID, FOOCP; Richard CGutfernann, BA;

N -".LEA.. sl graa rats HI.J reccleefe, NWIY, FONOF: ared Cyntlhida 5. Kane, RN, MSN

Comprehensive outpatient and inpatient

pulmonary rehabilitation programs are as
beneficial in older elderly patients with
COPD as they are in younger patients with
similar lung function abnormalities




Pulmonary rehabilitation improves functional capacity
in patients 80 years of age or older

Marcel A Baltzan 8D FRCPC, Hany Kamel MD, Adene Alter FT, Michael Rotaple MD FRCPC,

Moman Wolkove sMD FRCPC FOCP ] _ r ) -
Can Respir | 2004:11106):407-41 3.

The objectives of the present study was to determine whether
patients 80 years of age or older gain similar benefits from
pulmonary rehabilitation as do younger patients.

Outcomes were compare in 230 consecutive inpatients with
moderate to severe lung disease who partecipated in a
comprehensive pulmonary rehabilitation program during one-year
period.




Pulmonary rehabilitation improves functional capacity
in patients 80 years of age or older

Marcel A Baltzan MD FRCPC, Hany Eamel MD, Adene Alter PT, Michael Rotaple MD FRCPC,
Moman Wolkove sMD FRCPC FOCP ) _ .
Can Respir | 2004:11106):407-41 3.

TABLE 2
Six-minute walk distance after pulmonary rehabilitation

Age P
<80 years B0+ years (YP vs OP)

& min walk {m)
Admission 144 (131 to 157) 133 (108 to 158)  0.48

Discharge 231 (231 to244) 185 (159t0 211)  0.004

F (admission versus =0.0001 <().0001
discharge)

Dyspnea at end of

& min walk (Borg scale)
Admission 42(391t045  34(28t041)

Discharge 3.5(33t038) 31(27to34)
P (admission versus <0, 0001 0.13

discharge )




Pulmonary rehabilitation improves functional capacity
in patients 80 years of age or older

harcel A Baltzan MDD FRCPC, Hamy A, Ardene Alter PT, Michasl Rotaple sMD FROPC,

MNomna wie Ml FROCPC FOCP ) i . . .
Can Respir | 2004 11061407 -41 3.

TABLE 4
Global functional scone before and after pulm onary
rehabilitation
.ﬂugu [
<80 years G yoars WP wa OF TABLE &
Glohal functional scare Length of program and stay in hospital
Ago
<30 waaErs
Admission 0.040
Lhechargs D o 9% a1 W3 R Rl EF
P | BOIMISSIDN CERLER

dischamge)

A comprehensive inpatient pulmonary rehabilitation program is
beneficial in selected patients 80 years of age or older




Can individualized rhabilitation improve functional independence in
elderly patients with COPD?

L. Sewell et al. Chest 2005; 128: 1194-1200

The aims of this prospective randomized , controlled trial were to
establish whether pulmonary rehabilitation (PR) improves domestic

function and daily activity levels in COPD and whether individually
targeted exercise is more effective than general exercise.

Patients were randomized to a conventional 7-week general exercise
program (GEP) or an individual targeted exercise program (ITEP).




Can individualized rhabilitation improve functional independence in
elderly patients with COPD?

L. Sewell et al. Chest 2005; 128: 1194-1200

Domestic function was assessed by the Canadian Occupational
Performance Measure (COPM).

Exercise performance was assessed by the incremental shuttle walk
test ISWT) and the endurance shuttle walk test (ESWT).

Health status was assessed by the chronic respiratory questionnaire —
self reported (CRQ-SR)




Can individualized rhabilitation improve functional independence in
elderly patients with COPD?

L. Sewell et al. Chest 2005; 128: 1194-1200

Table 3—Prevehabilitation awd Mean Change Resedts for Memires of Sel - Reported Deomestic Funetion, Headth
Serfiww, aned Fxere fae Fr.lj'r.-rulruln'*

CEF Cronp ITEF Crioup

Vartahles T Mean Charge (855 €1 pValue  Pre Pl Mean Change (895 ©1 p Value

COPM performeanes AT LI [ R B Y f.nnal a86 = 158 LABTLOS-1.57 RIEL R
COPA] satisfaction 241 = 141 2371171251 f.nnal a8 = 1ed 20d1A6-252 RIEL R
I5WT, m 15485 = G20] 17263544062 ENTTTILY S L R R BN RT.R2-103.42 RILEL B
ESWT s 25516 = 1505 SLLAL AT 6055 fonel]  2E242+ 18776 100 (346052617 NI
CRESR
Civspnen 248 ¢
Fatipue Al ¢

15+ 05 OE2 (086067 [IRLILY K
S48+ 13 AT T fi.fngt
oy T I OR2 (0433082 i.oon]t

5] DEGIAN-1.29 [IRILIIINR] s
[ OREL0S2 .14 f.oonpt

Ermtion O

!lll |I."I'I'|:" -ﬂi.l.ll'l

| LR [ 0.26-0 89 00011 3
1 0707110 TN 2+ 14a OURG (028104 TNIRE

Walves given as mean = 51 or Ra, mnless otbersise mdieated. ESWT = encdurance shoitle walling et CRELSR = chirome respiratony
rjuestionnaire— freporied.

fp Value on diiference hetwesn week | and wesk T from Wileoron stened mnk e

ip Value on difference hetwesn week | and wesk 7 from paired ¢ pes.

No statistically significant difference was found between the general exercise group and the individually
targeted exercise group for any outcome measures




Can individualized rhabilitation improve functional independence in
elderly patients with COPD?

L. Sewell et al. Chest 2005; 128: 1194-1200

Pulmonary rehabilitation improves domestic
function and physical activity.

This study also demonstarteds that general
exercise training is as effective as individually
targeted training




CONCLUSION

Pulmonary Rehabilitation improvements
Dyspnea, Exercise tolerance , Health care utilisation,
Health status, Survival

Treatment + Pulmonary Rehabilitation
further improvement




CONCLUSION

Pulmonary Rehabilitation is equally effective in COPD
patients with or without CRF

Pulmonary Rehabilitation results in improvements in
secondary conditions (BODE index)

Pulmonary Rehabilitation is a feasible and effective
Intervention also in frail elderly




