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Pulmonary Rehabilitation in ILD
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FIGURE 1 | Pathophysiology and cycle of reduced physical activity levels in ILDs.



e Limitations

- ventilatory: abnormal breathing patterns, ventilatory inefficiency, higher
oxygen cost of breathing

- diffusional: impaired pulmonary gas exchange, arterial hypoxemia
- cardiovascular: increased pulmonary artery pressure
- skeletal: reduced muscle strength and resistant fatigue

 Parameters

- cardiopulmonary exercising test (CPET)
- 6BMWT

- Peripheral muscle dysfunction

- Respiratory muscle dysfunction
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* Home O, 2L
* FVC 1.86L (47%)

DLCO 3.7mL/mmHg/min (18%)

* severe pulmonary hypertension
(Vmax:4.04m/s, RVSP:75.13mmHqQ)
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TREATMENT CONSIDERATIONS MONITOR FOR DISEASE PROGRESSION
2 O 2 2 g ul d e | ine PHARMACOLOGICAL Consider pulmonary function testing and
* Nintedanib the 6-minute-walk test every 4-6 months or
* Pirfenidone sooner if clinically indicated
NONPHARMACOLOGICAL Consider annual HRCT if there is clinical

* Oxygen supplementation suspicion of worsening or risk of lung cancer

[if Mypoxemic}
| * Puimonary rehabilitation

I Consider an HRCT if there is concern for an Evaluate and

Diagnosis of acute exacerbation list for lung

hJ

IPE transplantation
COMORBIDITIES Consider a CT pulmonary angiogram if there
* Pulmonary hypertension is a clinical concern for pulmonary embolism Palliative care
* Gastroesophageal reflux
* Obstructive sleep apnea ACUTE EXACERBATION
* Lung cancer Corticosteroids
SYMPTOM CONTROL RESPIRATORY FAILURE DUETO
* Palliative care PROGRESSION OF IPF
™
If increased risk of mortality, evaluate
for lung transplantation at diagnosis
\ . </ AN i |
— - 4
A

Patlents should be made aware of avallable clinical trlals for possible enroliment at all stages

2011 gUidenne Am J Respir Crit Care Med Vol 205, Iss 9, pp e18-e47, May 1, 2022

The majority of patients with IPF should be treated with pulmonary rehabilitation,
but pulmonary rehabilitation may not be reasonable in minority

(weak recommendation, low-quality evidence)

Am ] Respir Crit Care Med Vol 183. pp 788-824, 2011
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Predictors of benefit following pulmonary
rehabilitation for interstitial lung disease

Anne E. Holland #®>%*  Catherine J. Hill 9, lan Glaspole ¢, Nicole Goh &®f,
Christine F. McDonald <2

Table 1 Baseline demographic characteristics of partici-
pants with IPF compared to those with other ILDs.

e 44 Patients

|PF, Other ILD, p value
Ambulant and reported dyspnea on n =25 n =19
exertion on stable medical therapy Age, years 72.9 (6.8)  68.1(8.4)  0.05

FVC, %predicted 76.4 (20.3) /2.1 (23.6) 0.53
TLCO, %predicted  48.5 (19.1) 51.7 (19.3) 0.48

« Twice-weakly for 8 weeks TLC, %predicted 74.9 (16.7)  73.2 (16.2)  0.79
exercise training program of RVSP, mmHg 36.5(15.7) 36.0(11.4) 0.93
. 6MWD, m 370 (127) 411 (96) 0.24

endurance and strength training Nadir $pOj, % 85 (7) 88 (5) 0.13
CRQ dyspnoea 15.3 (3.8)  16.5(5.6)  0.42

Respiratory Medicine (2012) 106, 429—435
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Figure 1 Comparison of exercise response to pulmonary Figure 2 Comparison of symptoms response to pulmonary

rehabilitation in participants with IPF and other ILDs. IPF — rehabilitation in participants with IPF and other ILDs. IPF —
idiopathic pulmonary fibrosis, 6MWD — 6-minute walk distance. idiopathic pulmonary fibrosis, CRDQ — chronic respiratory
*p < 0.05 vs baseline for both groups. disease questionnaire. *p < 0.05 vs baseline for both groups.

Respiratory Medicine (2012) 106, 429—435



Table 2 Relationship between baseline characteristics and response to pulmonary rehabilitation.

Short-term response Long-term response
Change in 6MWD Change in CRQ Change in 6MWD Change in CRQ
dyspnoea dyspnoea

IPF Non-IPF IPF Non-IPF IPF Non-IPF IPF Non-IPF
FVC %pred 0.49* —0.07 —0.01 —0.09 0.40¢% 0.16 —0.04 —0.26
DLCO %pred 0.29 —0.31 0.03 —0.26 0.08 —0.05 —0.06 —0.34
RVSP 0.03 —0.42 0.33 0,18 —0.09 —0.006 0.21
Nadir Sp0,, % 0.43* —0.21 0.16 —0.14 ~0.02 0.29 —0.21
Baseline 6MWD, m 0.20 —0.39 0.18 —0.14 —0.31 —0.28 —0.03 0.07
Baseline CRQ dyspnoea 0.25 —0.12 —0.34 —0.39 0.08 0.17 —0.52* —0.60*

Data are Pearson’s r, except for short-term 6MWD response in non-IPF which are Spearman’s rho. tp < 0.1, *p < 0.05.
FVC forced vital capacity; TLCO — diffusing capacity for carbon monoxide; TLC — total lung capacity; RVSP — right ventricular systolic

pressure on trans-thoracic echocardiogram; 6MWD — 6-minute walk distance; nadir Sp0* — oxyhaemoglobin saturation on baseline 6-
minute walk test; CRQ — Chronic Respiratory Questionnaire.

IPF: greater FVC, lower RVSP, less desaturation - change in 6MWD

Respiratory Medicine (2012) 106, 429—435



The evidence of benefits of exercise training

in Interstitial lung disease: a randomised
controlled trial

e Patients

Inclusion: Clinically stable, ambulant, and reported dyspnea on
exertion despite maximal medical treatment

Exclusion: history of syncope on exertion, any comorbidities that
preclude exercise

» 142 patients (61 IPF, 22 asbestosis, 23 CTD-ILD, 36 others)
» 8 weeks of supervised exercise training or usual care

Dowman LM, et al. Thorax 2017:72:610-619.



IPF Asbestosis CTD-ILD

Usual care  Exercise training Usual care  Exercise training Usual care  Exercise training
n=29 n=32 p Value n=11 n=11 p Value n=12 n=11 p Value
Age (years) 73 (9) 70 (10) 0.4 72 (9) 72 (7) 0.1 65 (11) 63 (10) 0.6
Gender, male 20 (69%) 21 (66%) 0.8 11 (100%) 11 (100%) 3 (25%) 1 (9%) 0.3
Oxygen therapy
Long term 4 (14%) 2 (6%) 0.4 0 (0%) 0 (0%) 1 (8%) 0 (0%) 1.0
Exertional 10 (35%) 5 (16%) 0.1 2 (18%) 0 (0%) 0.2 1 (8%) 1 (9%) 1.0
Treatment
Prednisolone 10 (35%) 5 (16%) 0.1 0 (0%) 0 (0%) 6 (50%) 7 (64%) 0.7
Immunosuppressant 3 (10%) 0 (0%) 0.1 0 (0%) 0 (0%) 2 (17%) 5 (46%) 0.2
Pirfenidone 1 (3%) 1 (3%) 1.0 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Nintedanib 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
N-Acetylcysteine 2 (7%) 0 (0%) 0.2 0 (0%) 0 (0%) 0 (0%) 0 (0%)
FVC (%pred) 78 (19) 74 (18) 0.4 78 (14) 85 (19) 0.3 71 (26) 78 (16) 0.5
TLCO (Ypred) 49 (11) 50 (17) 0.1 54 (15) 54 (12) 1.0 51 (14) 53 (18) 0.7
TLC (%pred) 77 (13) 75 (15) 0.6 80 (17) 91 (22) 0.2 78 (17) 82 (19) 0.7
PASP (mm Hg) 37 (1) 35 (16) 0.4 34 (12) 28 (12) 0.3 30 (10) 28 (6) 0.7
6MWD (m) 398 (166) 456 (126) 0.1 498 (113) 453 (67) 0.3 486 (99) 526 (74) 0.3

Dowman LM, et al. Thorax 2017:72:610-619.
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Table 5 Comparison of change in 6MWD between intention to
treat and per protocol analyses for each subgroup

Mean difference (95% Cl)

9 week follow-up 6 month follow-up

IPF
MT n=29%32 31 (-5 to 66) 0.9 (—36 to 38)
PP Completion n=29/15 26 (=14 to 67) —18 (—63 to 26)
PP Progression n=2%16 55 (13-97) 15 (=30 to 60)

Ashestosis EEXercise progression
MT n=11/11 68 (10 to 124)
PP Completion n=11/10 75 (19 to 132)
PP Progression n=11/10 75 (19 to 132)

CTD-ILD
MT n=12/11
PP Completion n=12/6
PP Progression n=12/6

92 (36 to 148)
93 (38 to148)
93 (38 to148)

21 (-3510 77)
38 (—25 to 101)
38 (—25 to 101)

3 (=53 to 60)
14 (=50 to 78)
14 (=50 to 78)

Values are mean difference (SE). Data are exercise group — control group. n=number
of participants in usual care group/exercise training group for the corresponding
analysis.

BMWD, six-minute walk distance; CTD, connective tissue disease; |LD, interstitial lung
disease; IPF, idiopathic pulmonary fibrosis; ITT, intention to treat; PP, per protocol.

Table 6 Stepwise multiple linear regression model for change in
6MWD following intervention

Standardised

B SEof B J p Value R? (%)

Change from baseline to 9 weeks Baseline 6MWD | > Great benefits

Constant 58468 21572 0.008

Group 36.595 11722 -0.296 0.002

Baseline 6MWD -0.141 0.045 0.297 0.002 15

(m) FVC1,PASP|

Change from baseline to 6 months - sustained improvements

Constant -12.182 36.166 0.737

PASP (mm Hg -1.544 0637 -0.266 0.018 13

FVC (mL) 0.021 0.010 0.224 0.044

p Values <0.05 were considered statistically significant.

BMWD, six-minute walk distance; B, unstandardised coefficient; Group, exercise
versus usual care with usual care group as reference category; PASP, pulmonary artery
systolic pressure; R, R square—proportion of variation in change in MWD explained
by the model.

Progression of exercise intensity and participation in exercise training earlier in the disease course

are crucial to optimize and sustain physiological benefits

Dowman LM, et al. Thorax 2017:72:610-619.



Pulmonary Rehabilitation for Exercise Tolerance and Quality of
Life in IPF Patients: A Systematic Review and Meta-Analysis

IABLE 1: Characteristics of the studies included in the review.

No. of

i::l!wr Country c?c-t::cglz] pat{ier)lts G{;;?;; Age Duration Program of PR CG group Qutcomes C I | n | Cal |y Stab | e W|th out
n . . .
. Aerobic, Resistance, roww, Infection or exacerbation
- . RCTs, : PR 10/5 PR 68.816 i Flexibility exercise, Regular DLCO%%,
Vainshelboim et al. 2016[16] Israel 2arms Eléli; CG1/e CG 669 12-week Modes and deep care 6MWD, IPAQ FVC 70%, D LCO 53%,
breathing exercises SGRQ scores 6 MWD 5 13
? mMMRC 1.7
)8 Aerobic, Resistance, DE':]?CCO%%%G%. !
Vainshelboim et al. 2015[17]  Israel RCTs, PR 14 / PR 68.826 ll-month |~ Flexibility exercise, Regular 6MWD,
2arms CG 66£9 follow-up Modes and deep care
CGu breathing exercises SGRQ scores, i
ge PAQ Clinically stable
FVC%%
3 i »
He i RCTs, e PRO/6  PRe64sTET36 | Corle emometer Regular DLCO%Y%, FVC 60%, DLCO 44%,
et al. 2016[18] Jarms O 1 CG 8/7 CG 65.33+774 - yeeerg care 6MWD, TLC%,
’ ataQ-PEscores  OMWD 361
Educational lectures, IPE-specific SGRQ
Gaunaurd America RCTs, Pﬁ,ln / PR 71+6 ;El:(e:-ilt{}i Supervised aerobic, Regular scores Ab 1: R H F FVC
et al.2014[19] Jarms CC10 CG 66+7 fo_llow up Strengthening care IPAQ, FVC9%, sence o y
i exercises. DLCO%% 0
Educational lectures, 40 90 /0’ DLCO 30
Treadmill walking, 0 < <
21 - Semi recumbent 90 /0’150_6MWD_ 500
Robert . RCTs, PR 71+6 \ - Regular eMWD,
et al. 2014[20] America 2arms PRII / CG 6627 12 weeks cycling, care TLC%
: CG10 - Self-administered, Ages75, ShortneSS Of
Flexibility exercises,
Strength training breath on effort, stable
Treadmill, .-
Cycle ergometer test, 6MWD, SGRQ con d |t| on
i 28, ) Supplemental oxygen, scores
Nishiyama Japan RCTs, PR 13 PR121 PR f::_E.lFtS.Q 10 weeks Elastic bands, Arm Regular EVC%, FEVL, TLC, FVC 68%, D LCO 48%,
etal. 2008[21] Jarms CG 15 CG9/6 CG 64.5+9.1 raising, Knee care
extensions, Educational BDI 6 MWD 475
lectures
30 i i
Dariusz RCTs, ) PR 10/6 PR 56.5+ 6.5 Inspiratory muscle Regular 6MWD, BDI,
etal. 2008[22] Poland 2arms PR16 CG9/5 CG56.2+72 12 weeks training care SE-36 BioMed Research International
CG 14 Volume 2019, Article ID 8498603, 9 pages




Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
2.1.1 All included IPF patients
Dariusz et al. 2008 113 84.73 16 589 43.86 14 17.0%  54.10 [6.65, 101.55] "
He et al. 2016 58.01 77.01 15 2477 53.17 15 17.1% 33.24 [-14.12, 80.60] "
Jackson et al. 2014 -6.2 86.91 11 -153 42.89 10 11.5% 9.10 [-48.73, 66.93] -
Nishiyama et al. 2008 42 50.8 13 -4 577 15 23.7% 46.00 [5.81, 86.19] - &
Vainshelboim et al. 2015 -1 86 14 -49 86 14 9.4% 48.00[-15.71, 111.71] -
Vainshelboim et al. 2016 70.4 77 15 -106 354 17  21.3% 81.00 [38.56, 123.44] D
Subtotal (95% CI) 84 85 100.0% 48.60 [29.03, 68.18] <>
Heterogeneity: Chi* = 4.50, df =5 (P = 0.48); = 0%
Test for overall effect: Z =4.87 (P < 0.00001) 6MWD )
Favours [control] Favours [experimental]
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Gaunaurd et al. 2014 -91 222 15 11 15.55 10 5.8% -20.10[-34.90, -5.30] -
Nishiyama et al. 2008 -29 927 13 3.1 10.11 15 24.7%  -6.00[-13.18, 1.18] T
Vainshelboim et al. 2015 -2 7 14 4 8 14 41.1% -6.00[-11.57, -0.43] —
Vainshelboim et al. 2016 69 6.5 15 28 123 17 28.3% -9.70[-16.41, -2.99] —
Total (95% CI) 57 56 100.0% -7.87 [-11.44, -4.30] ’
| | | |

Heterogeneity: Chiz = 3.60,df=3 (P =0.31); I?=17% _5|n _2|5
Test for overall effect: Z = 4.32 (P < 0.0001) SG RQ Favours [experimental]

0 25
Favours [control]

50



Experimental Control Mean Difference Mean Difference

__Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
He et al. 2016 7.88 9.7 15 48 7.3 15 33.1% 3.08 [-3.06, 9.22] =
Vainshelboim et al. 2015 -1 11 14 -2 7 14 26.8% 1.00[-5.83, 7.83] o
Vainshelboim et al. 2016 3 84 15 376 17 40.1% 6.00[0.42, 11.58] L]
Total (95% Cl) 44 46 100.0% 3.69 [0.16, 7.23] N
Heterogeneity: Chi? = 1.29, df = 2 (P = 0.52); I = 0% _2’0 _ 1’ 0 0 1’0
Test for overall effect: Z = 2.05 (P = 0.04) Favours [experimental] Favours [control]

FIGURE 6: PR group versus control group, FVC%.

Experimental Control Mean Difference Mean Difference

__Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
He et al. 2016 856 64 15 291 98 15 32.9% 5.65[-0.27, 11.57] 1 =
Vainshelboim et al. 2015 -2 6 14 -4 9 14 36.0% 2.00[-3.67, 7.67] — .
Vainshelboim et al. 2016 -0.1 6.8 15 -1.5 106 17 31.0% 1.40[-4.70, 7.50] =
Total (95% CI) 44 46 100.0% 3.02 [-0.38, 6.42] e
Heterogeneity: Chi? = 1.15, df = 2 (P = 0.56); I = 0% 2’D 1’ ; ; 1Iu 2’ﬂ
Test for overall efiect: 2= 1.74 (P = 0.03) Favours [experimental] Favours [control]

FiGURE 7: PR group versus control group, DLCOY%.
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e Patients

ILD patients including IPF with clinically stable without infection or
exacerbation

Regardless of pulmonary HT and pulmonary function
Dyspnea on exertion (prefer)

Absence of history of syncope on exertion or any comorbidities that
preclude exercise

« Good benefits
Baseline 6MWD |
FVC1,PASP| - sustained improvements



Effects of inpatient pulmonary

rehabilitation in patients with interstitial

lung disease

Underlying disease
|diopathic pulmonary fibrosis

N=402

202 (50)

Nonspecific interstitial pneumonia/cryptogenic organising pneumonia 21 (5)
Hypersensitivity pneumonitis 59 (15)
Sarcoidosis 50 (12]
. : 24 (6)

Connective tissue disease

: : : 11 (3]
Radiogenic/drug induced 4 (1)
Asbestosis/silicosis/beryliosis 31 (8)
Other

* 5h of exercise training (aerobic and resistance
training)

- 30min of breathing exercises (4~52|/3)
» Three sessions of group education (12|/3F)

Long-term oxygen therapy

LYes 321 (80) |
No 62 (15]
NA 19 (5)

Vital capacity % pred 5441
=90 24 (6)
70-89 b4 (16)

‘ 50-69 124 (31]
<50 190 (47)

Signs of pulmonary hypertension
No 286 (71]
Yes 111 (28)
NA 5 (1)

: ion

'Yes 299 (74] I
No 1

Eur Respir J 2013; 42:

Lbbh—-403
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Parameters No signs of PH Signs of PH
Admission  Discharge Change p-value Admission  Discharge Change p-value
Lung function parameters”
Po, mmHg 6241 b4 +1 2+1 0.013 57+2 58+ 2 141 0.722
I_EI;Q,_mmHg 3810 3940 1+£0 0,003 4141 4141 0+1 0.862
VC % pred 56 +2 57 +1 1+1 0.041 50+2 52+2 2+1 0.007
TLC % pred 6641 6541 141 0.105 6242 63+2 141 0.506
FEV1 % pred 57 +1 58 +1 1+0 0.001 52+ 2 53+ 2 1+1 0.267
6MWT and dyspm:nea-ratingr
6MWD m 32248 37047 4843 <0.001 277+12 313412 36+6 <0.001
‘ Dyspnoea-free walk 30549 36348 58 +4 <0.001 256+ 14 2934+ 14 3747 <0.001 ‘
distance m
VAS (before exercise]) 2.940.2 3.14+0.2 0.2+0.1 0.167 3.8+0.3 3.6+0.3 -0.2+0.3 0.554
VAS (after exercise) 6.34+0.1 6.14+0.2 -0.240.1 0.287 6.9+0.2 6.94+0.2 -0.1+0.2 0.730
Health status (SF-36)*
Physical functioning 2341 2641 2+1 <0.001 21+ 2 23+2 241 0.058
Bodily pain 4541 48 11 3+1 <0.001 4é6+1 48+ 1 241 0.060
Physical role functioning 30+1 32+1 2+1 0.019 29+ 1 30+ 1 141 0.162
General health perceptions 33+1 36+1 3+1 <0.001 31+ 1 33+1 2+1 0.067
Vitality 3441 4141 7+1 <0.001 32+ 1 4041 841 <0.001
Social role functioning 32+1 3741 5+ 1 <0.001 2942 3642 7+2 <0.001
Emotional role functioning 35+1 37 +1 2+ 1 0.117 35+ 2 39+2 3+72 0.115
General mental health 40+1 45 +1 5+1 <0.001 40+ 2 4641 6+1 <0.001
Physical summary score 29+1 32+1 2+1 <0.001 28+ 1 29+1 0+1 0.600
Mental summary score 3941 4541 641 <0.001 3942 4642 7+2 <0.001




TABLE 4 Comparison

of results with recent published literature

HoLLanp [24]  NisHiyama [23]  FErrelra [22] Swicris [25]  Present study
Publication year 2008 2008 2009 2011 2013
Subjects n 57 28 99 21 402
Inpatient/outpatient Outpatient Outpatient Outpatient Outpatient Inpatient
ILD group ILD IPF only ILD IPF only ILD
Age years 67 68+ 9 b6 71.5+7.4 60+1
Time of PR 8 weeks 8 weeks 8 weeks 8 weeks 30+1 days
VC % pred 75 66+13 62 713+ 22 94+ 1
Po, mmHg NA 80+12 NA NA 61+1
LTOT % NA Cl 65 NA 80
A6MWD m 35 L6 56 61+ 41 46+3

Eur Respir J 2013; 42: 444-453



(%) Cochrane
sio? Library

Cochrane Database of Systematic Reviews

Pulmonary rehabilitation for interstitial lung disease (Review)

Dowman L, Hill CJ, May A, Holland AE

Type of ILD: IPF vs. others

Severity of lung disease: DLCO < 45%, desaturated during
exercise testing (Sp0O2 88% or less)

Cochrane Database of Systematic Reviews 2021, Issue 2.



Pulmonary rehabilitation Control Mean Difference Mean Difference
Study or Subgroup Mean sSD Total Mean SD Total Weight IV, Fixed, 93% CI IV, Fixed, 93% CI
1.1.1 All participants
Diale 2014 ! 257 7 13 344 4 36% 58.00[19.28 , 96.72] _
De Las Heras 2019 43 24 1 -352 474 10 51% 3050 [6.88 , 72.12] S
Dowman 2017 23 68 74 -2 9.2 68 106% 25.00 [2.40 , 47 60] ——
He 2016 387 262 15 235 258 15 157% 33.20[14.59, 51.81] ——
Holland 2008 312 486 30 -37 5938 27 6.7% 3490 [6.42 , 63.38] —
Jackson 2014 -62 86.01 1 -133 4289 10 16% 0.10[-48.73 , 66.93] _
Jarosch 2020 34.68 85.88 M4 -383 38.02 17 4.7% 58.51[24.45,92.57] N
Kun 2017 27 308 20 32 291 20 157% 2380[5.23,4237] —_
Naz 2018 47 335 9 -28 754 9 19%  69.60[15.70, 123.50] - .
Nishiyama 2008 42 508 13 -4 577 15 34% 46.00 [5.81, 86.19] —
Perez Bogerd 2018 49 804 30 -23 804 30 33%  7200[3131,112.69] .
Vainshelboim 2014 70.4 77 15 -10.6 354 17 30%  8100[38.56, 123.44] -
Xiao 2019 3342 319 40 6.97 329 M M4T% 46.45 [31.62 , 61.28] -
Subtotal (95% CI) 309 276 100.0% 40.07 [32.70, 47.44] ‘
Heterogeneity: Chi® = 16.25, df = 12 (P = 0.18); I* = 26%
Test for overall effect: Z = 10066 (P < 0.00001)
1.1.2 Idiopathic pulmonary fibrosis only
De Las Heras 2019 43 24 1 -352 474 10 116% 3950 [6.88 , 72.12] —
Diowman 2017 27 68 32 -3.3 71 29 101% 30.30 [-4.67 , 63.27] 1l .
He 2016 387 262 15 255 258 15 355% 33.20[14.59, 51.81] -
Holland 2008 25.03 541 20 8.03 333 14 142% 16.12 [-13.32 , 45.536] I
Jackson 2014 -6.2 86.01 1 -133 4289 10 3.7% 9.10[-48.73, 66.93] N P
Jarosch 2020 34.68 85.88 4 -383 38.02 17 106% 58.51[24.45,92.57] — -
Nishiyama 2008 42 508 13 -4 577 15 76% 46.00 [5.81 , 86.19] - .
Vainshelboim 2014 70.4 77 15 -10.6 354 17 6.8%  81.00[38.56, 123.44] -
Subtotal (95% CI) 151 127 100.0% 37.25 [26.16 , 48.33] ..
Heterogeneity: Chi*=9.00, df = 7 (P =0.25); I = 22%
Test for overall effect: £ =6.58 (P < 0.00001)
1.1.3 Severe lung disease
Dowman 2017 17 67 32 -3 72 29  554%  2000[-15.01, 55.01] 4w
Holland 2008 2731 63.84 13 177 28487 10 446% 0.61[-20.43, 48.65]
Subtotal (95% CI) 45 39 100.0% 1537 [-10.70, 41.43] _|.’_
Heterogeneity: Chi*=0.15, df = 1 (P =0.70); 2 =0%
Test for overall effect: Z = 1.16 (P = 0.25)
1.1.4 Desamrators
Diowman 2017 19 71 41 Ril 71 32 48.0% 23.00[-7.82,57.82] -
Holland 2008 2523 35.67 17 961 3161 13 52.0% 15,62 [-15.93 ,47.17] —m—
Subtotal (95% CI) 58 45 100.0% 20,12 [-2.62 , 42.87] ‘

Heterogeneity: Chi® = 0.16, df = 1 (P = 0.69); P =0%
Test for overall effect: Z =1.73 (P = 0.08)

Test for subgroup differences: Chi* =342, df =3 (P=0.14), F=447%

o % 0 50 1o

Fawvours control
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Change in 6MWD

ILD

Change in 6MWD
assessed with: 6MWT
Follow-up: range 3-48
weeks

IPF

Change in 6MWD
assessed with: 6MWT
Follow-up: range 3-12 weeks

585
(13 RCTs)

The mean change in

6MWD ranged from -35

metres to 26 metres

278
(8 RCTS)

The mean change in
6MWD ranged from -35
metres to 26 metres

el
Moderate?

MD 40.07 metres
higher

(32.70 higher to
47.44 higher)

fak ae ]
Moderate @

MD 37.25 metres
higher

(26.16 higher to 48.33
higher)
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Pulmonary rehabilitation Control Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean 5D Total  Weight IV, Fixed, 95% CI I'V, Fixed, 95% CI
1.2.1 All participants
Dale 2014 395 2921 6 <19 44.28 4  11.6% 58.50 [9.13, 107.87] [
Diowman 2017 -} 71.4 74 =24 70.5 B8 52.0% 20.00 [-3.35 , 43.35] L
Holland 2008 -5.2 898 30 -12.6 79 27 14.8% 7.40[-36.42 , 51.22] R P
Perez Bogerd 2018 39 873 30 =35 87.3 an 14.5% 74,00 [29.82, 118.18] _—
Wainshelboim 2014 -1 86 14 -45 86 14 7.0%  48.00[-15.71, 111.71] —_
Subtotal (95% CI) 154 143 100.0% 32.43 [15.58 , 49.28] ’.
Heterogeneity: Chiz = 7.04, df = 4 (P = 0.13); I* = 43%
Test for overall effec: Z = 3.77 (P = 0.0002)
1.2.2 Idiopathic pulmonary fibrosis only
Dowrmnan 2017 -11 72 3z <12 75 29 51.5% 1.00 [-35.98 , 37.98] ——
Holland 2008 -19.15 101.25 20 393 3241 14 31.2% -23.08 [-70.59 , 24.43] — ml
Vainshelboim 2014 -1 86 14 =48 BG 14  17.3%  48.00 [-15.71, 111.71] -
Subtotal (95% CI) 66 57 100.0% 1.64 [-24.89 , 28.17] ...
Heterogeneity: Chi? = 3.08, df = 2 (P = 0.21): I* = 35%
Test for overall effect: Z = 0.12 (P = 0.90)
1.2.3 Severe lung disease
Dowman 2017 =30 74 32 =32 73 29 BO.B% 2.00[-34.92 , 38.92]
Holland 2008 -5.31 95.6 13 -18.8 89 10 19.2% 13.49 [-62.30 , 89.28]
Subtotal (95% CI) 45 39 100.0% 4.20 [-28.99 , 37.40]
Heterogeneity: Chi? = 0.07, df = 1 (P = 0.79); I* = 0%
Test for overall effect: Z = 0.25 (P = 0.80)
1.2.4 Desaturators
Dowman 2017 -18 74 41 -26 75 3z 79.4% 8.00 [-26.47 , 42.47]
Holland 2008 =32 105.8 17 -9.76 83.12 13 20.6% =22.24 [-B9.85 , 45.37]
Subtotal (95% CI) 58 45 100.0% 1.76 [-28.95 , 32.47]

Heterogeneity: Chiz = 0.61, df = 1 (P = 0.43); I* = 0%
Test for overall effect: Z = 0.11 (P =0.91)

Cochrane Database of Systematic Reviews 2021, Issue 2.
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321
(6 RCTS)

ILD
The mean change in
6MWD at long-term fol-
low-up ranged from -
49 metres to -6 metres

123

IPE (3 RCTs)

The mean change in
6MWD at long-term fol-
low-up ranged from -49
metres to 4 metres

Change in 6MWD at long
term follow-up: range 6-11
months

s
Moderate b

MD 32.43 metres
higher

(15.58 higher to
49.28 higher)

SO0
Low b.c

MD 1.64 metres
higher

(24.89 lower to 28.17
higher)



Change in peak work rate

ILD

Change in peak work
capacity

assessed with: car-
diopulmonary exercise
test

Follow-up: range 8
weeks to 6 months

IPF

159
(4 RCTS)

The mean change in
peak work capacity
ranged from -10 watts
10 0.6 watts

62
(2 RCTS)

The mean change in
peak work capacity
ranged from -7 watts to
-0.8 watts

Change in peak work capacity
assessed with: cardiopulmonary

exercise test

Follow-up: range 8-12 weeks

et ]
Low cd

MD 9.04 watts
higher

(6.07 higher to
12.0 higher)

SO
Low b,d,e

MD 9.94 watts high-
er

(6.39 higher to 13.49
higher)

Pulmonary rehabilitation Contral Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total  Weight TV, Fixed, 95% CI 1V, Fixed, 95% CI
1.3.1 All participants
Dale 2014 7.2 7.9 6 -10 11.6 4 2.1% 17.20[4.19, 30.21] -
Holland 2008 4.1 7.7 30 0.6 6.18 27 2T74% 3.50([-0.11, 7.11] |-
Perez Bogerd 2018 10 21.2 30 -9 21.2 30 31% 19.00 [8.27 , 29.73] R —
Vainshelboim 2014 15.4 9.8 15 6.7 9.5 17 7.9%  22.10([15.39, 28.81] s
Subtotal (95% CI) 81 78 40.6% 9.04 [6.07 , 12.00] ’
Heterogeneity: Chi2 = 28.44, df = 3 (P < 0.00001); I* = 89%
Test for overall effect: Z = 597 (P < 0.00001)
1.3.2 Idiopathic pulmonary fibrosis only
Holland 2008 4.4 6.8 17 0.8 49 13 204% 5.20[1.01,9.39] -
Vainshelboim 2014 15.4 9.8 15 6.7 9.5 17 7.9%  22.10([15.39, 28.81] —_—
Subtotal (95% CI) a2 30 283% 9.94 [6.39, 13.49] ¢
Heterogeneity: Chi? = 17.55, df = 1 (P < 0.0001); I* = 94%
Test for overall effect: Z = 5.48 (P < 0.00001)
1.3.3 Severe lung disease
Holland 2008 32 51 13 1.1 3.5 10 18.5% 2.10[-2.29 , 6.49] 4
Subtotal (95% CI) 13 10 185% 2.10 [-2.29, 6.49] »
Heterogeneity: Not applicable
Test for overall effect: Z = 0.94 (P = 0.33)
1.3.4 Desaturators
Holland 2008 3 7.6 17 0.4 7.2 13 12.6% 5.40 [0.07 , 10.73] =
Subtotal (95% CI) 17 13 126% 5.40 [0.07 , 10.73] &
Heterogeneity: Not applicable
Test for overall effect: Z = 1.99 (P = 0.03)
Total (85% CI) 143 131 100.0% 7.55 [5.66 , 9.44] 4
Heterogeneity: Chi2 = 55.23, df = 7 (P < 0.00001); I* = 87%
Test for overall effect: Z = 7.83 (P < 0.00001) I r— ! . 90

Test for subgroup differences: Chiz = 9.24, df = 3 (P = 0.03), I* = 67.5%

Favours control

Favours pulmonary rehab



Pulmonary rehabilitation Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean 5D Total Mean sD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.7.1 All participants
Dale 2014 -0.29 049 7 0 0.82 4 3.0% -043[-1.68, 0.82] _
Dowman 2017 -0.2 09 74 0.07 09 68 427% -0.30 [-0.63, 0.03] -
Holland 2008 -0.57 1.36 30 0.11 091 27 16.6% -0.57 [-1.10, -0.04] —
Naz 2018 -1 07 9 02 07 9 3.8% -1.63 [-2.74, -0.53] S
Nishiyama 2008 0 13 132 04 15 15 8.4% -0.28 [-1.02, 0.47] S
Perez Bogerd 2018 0.1 08 30 -02 08 30 179% 0.37 [-0.14, 0.88] 4
Vainshelboim 2014 -0.73 08 13 0.35 0.7 17 7.6% -1.41 [-2.19, -0.62] —_—
Subtotal (95% CI) 178 170 100.0% -0.36 [-0.58 , -0.14] ‘
Heterogeneity: Chi? = 20.39, df =6 (P = 0.002); 2= 71%
Test for overall effect: Z =327 (P =0.001)
1.7.2 Idiopathic pulmonary fibrosis only
Dowman 2017 -0.05 09 32 -0.06 09 29 420% 0.01[-049, 051] —i—
Holland 2008 -0.55 147 20 0.23 117 14 21.8% -0.56 [-1.26, 0.14] — =l
Nishiyama 2008 0 13 13 04 15 15 19.0% -0.28 [-1.02, 0.47] S
Vainshelboim 2014 -0.73 08 13 0.35 0.7 17 17.2% -1.41[-2.19, -0.62] — =
Subtotal (95% CI) 80 73 100.0% -0.41 [-0.74 , -0.09] ’
Heterogeneity: Chi? =9.18, df =3 (P=0.03); R =67%
Test for overall effect: Z =2.48 (F=0.01)
1.7.3 Severe lung disease
Dowman 2017 0.1 11 32 02 11 29 743% -0.09 [-0.59, 0.41]
Holland 2008 -0.76 148 13 01 057 10 257% -0.70 [-1.56, 0.15]
Subtotal (95% CI) 45 39 100.0% -0.25 [-0.68 , 0.19]
Heterogeneity: Chi? = 1.47, df = 1 (P=10.23); 1 =32%
Test for overall effect: £ = 1.12 (P =0.26)
1.7.4 Desaturators
Dowman 2017 -0.1 09 41 01 09 32 728% -0.22 [-0.68, 024] -
Holland 2008 071 121 17 0.15 0.55 13 272% -0.85 [-1.61, -0.09] — =
Subtotal (95% CI) 58 45  100.0% -0.39 [-0.79, 0.00] .‘

Heterogeneity: Chi? = 1.94, df = 1 (P =0.16); 2 = 48%
Test for overall effect: Z = 1.94 (F =0.05)

Test for subgroup differences: Chi? =038, df = 3 (P=0204), 2= 0%

2 -1

Favours pulmonary rehab

0

1 2

Favours control

— Change in dyspnea score
- (range 8 weeks to 6 months)

348 BPo
ILD (7 RCTS) Low &f
The mean change in SMD 0.36 SD
dyspnoea scoreranged lower
from-0.2t0 0.4 (0.58 lower to
0.14 lower)
IPF 155 eraslclSy
(4 RCTs) Low b.f
The mean change in SMD 0.41 lower
dyspnoea score ranged (0.74 lower t0 0.09
from-0.061t0 0.4 lower)



Pulmonary rehabilitation Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean  SD  Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.12.1 All participants - - .
Dale 2014 6.2 14.3 7 6.4 7.3 4 19%  -1260[-25.38,0.18] ] h a n e I n u al I t Of I I f e
De Las Heras 2019 -7 14 11 25 115 10 2.6% -4.50[-15.42 , 6.42] 1 C g q y
Dowman 2017 48 11.8 74 1.1 11.9 68 20.6% -5.90 [-9.80 , -2.00] -
Gaunaurd 2014 4.1 14.7 11 2.7 82 10 31% -6.80 [-16.86 , 3.26] — tot al S G R fo I I OW- u .
Ku 2017 -8.89 36 W 047 7.6 20 23.1% -8.42[-12.11 , 4.73] - p .
Naz 2018 -15.4 13.2 9 59 8 9 31% -9.50[-19.58 , 0.58] 1
Nishiyama 2008 -29 14.13 13 3.1 18.25 15 2.29% -6.00 [-18.01, 6.01] _ . ran e 8 We e kS to 6 m O nth S
Perez Bogerd 2018 .7 13.4 30 6 134 30 68%  -13.00[-19.78, -6.22] . g
Shen 2016 9.2 13.5 16 1.4 143 15 3.3% -7.80[-17.60 , 2.00] —
Vainshelboim 2014 69 6.5 15 2.8 36 17 229%  -970[-1341,-5.99] - 478 Dbo
Xiao 2019 1813 126 40 102 116 34 10.3%  -17.11[-22.63, -11.59] — LD (11 RCTs) Moderate @
Subtotal (95% CI) 246 232 100.0% -9.29 [-11.06 , -7.52] )
Heterogeneity: Chi? = 13.64, df = 10 (P =0.19); I* = 27% . .
Test for overall effect: Z = 10.27 (P < 0.00001) The mean change in MD 9.29 points
1.12.2 Idiopathic pulmonary fibrosis only q Ua I' l ty Df I' lfe ran gEd I"D wer
De Las Heras 2019 -7 14 11 =25 115 10 5.9% -4.50 [-15.42 , 6.42] . frﬂm _T T.D ﬁ p,:}'nts {llDﬁ lﬂwer tﬂ
Dowman 2017 -3 10.4 32 2.7 109 29 243% -5.70 [-11.06 , -0.34] -
Gaunaurd 2014 -4.1 14.7 11 2.7 82 10 69% -6.80 [-16.86, 3.26] — 7.52 lowe r}
Nishiyama 2008 29 1413 13 31 1825 15 4.8% -6.00[-18.01 , 6.01] —
Shen 2016 9.2 13.5 16 1.4 143 15 7.3% -7.80[-17.60 , 2.00] ]
Vainshelboim 2014 69 6.5 15 28 36 17 50.8% -9.70 [-13.41 , -5.99] =
Subtotal (95% CI) 98 96  100.0% -7.91[-10.55 , -5.26] ¢
Heterogeneity: Chi? = 2,07, df = 5 (P = 0.84); 1 = 0%
Test for overall effect: Z = 5.86 (P < 0.00001)
1.12.3 Severe lung disease
Dowman 2017 A7 12.5 32 1.7 129 29 100.0% -6.40 [-12.79 , 0.01] - 194 Fa % T
Subtotal (95% CI) 32 29 100.0% -6.40 [-12.79 , -0.01]
Heterogeneity: Not applicable ’ I P F {ﬁ R‘:TS] Mo d'E rate d
Test for overall effect: Z = 1.96 (P = 0.05)
1.12.4 Desaturators ) The mean change in MD 7.91 points low-
Dowman 2017 43 12.2 41 1.7 11.9 32 100.0% -6.00 [-11.56 , -0.44] = . )
Subtotal (95% CI) a1 32 1000%  -6.00 [-11.56, -0.44] & quality of life ranged er
Heterogamity: Not apylicale from -3 to 3 points (10.55 lower to 5.26
Test for overall effect: Z = 2.11 (P = 0.03) I{}we r:]

S0 25 0 75 50
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Favours control



Pulmonary rehabilitation Control Mean Difference Mean Difference C h . | 't f I 'f
Study or Subgroup Mean 5D Total Mean sD Total Weight IV, Fixed, 95% CI1 IV, Fixed, 95% CI an g e I n q u a I y O I e
1161 All pascipans (total SGRQ) at long term
Dale 2014 -7.7 17 6 43 9.7 4 1.5% -12.00 [-28.59 , 4.59] - .
Dowman 2017 25 121 74 -1 122 68 263%  -140[-5.40,2.60] o f I I _ . 6 _ m h
Perez Bogerd 2018 -7 13.1 30 5 13.1 30 9.6%  -12.00[-18.63, -5.37] —_— O OW u p " ran g e 11 O nt S
Vainshelboim 2014 -2 7 14 4 ] 14 136% -6.00 [-11.57 , -0.43] —
Subtotal (95% CI) 124 116 51.0% -4.93 [-7.81 , -2.06] ’
Heterogeneity: Chi? = 8.20, df = 3 (P = 0.04); I* = 63%
Test for overall effect: Z = 3.37 (P = 0.0008) | L D 240 BDOO ¢
(4 RCTs) Low G
1.16.2 Idiopathic pulmonary fibrosis only
Dowman 2017 0.5 11.1 32 1.3 11.5 29 13.0% -0.80 [-6.48 , 4.88] —a—
Vainshelboim 2014 -2 7 14 4 8 14  136%  -6.00[-11.57,-0.43] ——] The mean change in MD 4.92 points
Subtotal (95% CI) 46 43 26.6% -3.45 [-7.43 , 0.52] .. I_t f lf t l I.
Heterogeneity: Chi? = 1.64, df = 1 (P = 0.20); I* = 39% q Uatl y ortire a Dng_ ower
Test for overall effect: Z = 1.70 (P = 0.09) term follow-up ranged (7.81 lower to
1,163 Severe lung disease from -1 to 5 points 2.06 lower)
Dowman 2017 -0.9 13 32 1 135 29 9.5% -1.90 [-B.57 , 4.77] —a
Subtotal (95% CI) 32 29 9.5% -1.90 [-8.57 , 4.77] *
Heterogeneity: Not applicable
Test for overall effect: Z = 0.56 (P = (.58)
1.16.4 Desaturators 89
Dowman 2017 0.7 12,2 a1 08 125 32 12.9% 0.10 [-5.62 , 5.82] . SDo
Subtotal (95% CI) a1 32 129% 0.10 [-5.62 , 5.82] & IPF (2 RCTs) Low b.e
Heterogeneity: Not applicable
Test for overall effect: Z = 0,03 (P =0.97)
The mean change in MD 2.45 points low-
Total (95% CI) 243 220 100.0% -3.60 [-5.66 , -1.55] .. qua“ty 'Df lle at Iﬂ"g' er
Heterogeneity: Chi? = 12.53, df = 7 (P = 0.08); [? = 44%
Test for overall effect: Z = 3.44 (P = 0.0006) e T 3, term follow-up ranged (7.43 lower to 0.52

Test for subgroup differences: Chi? = 2,69, df = 3 (P = 0.44), ! = 0%

Favours pulmonary rehab

Favours control from 1 to 4 points higher)



Long term survival

(incidence of mortality)

follow up 6-11 months

Study population

ILD

85 per 1000 36 per 1000
(13 to 94)
OR0.40 291 BPoo
(0.14to 1.12) (4 RCTs) Low C.g
Study population
IPF 133 per 1000 47 per 1000
(12 to 155)

OR0.32 127 PDoo
(0.08 to 1.19) (3 RCTs) Lowb.c

Pulmonary rehabilitation Conitrol Odds Ratio 0Odds Ratio
Smdy or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 35% CI
1.25.1 All participants
Dowman 2017 2 74 6 68  496% 029[0.06, 1.47] —
Holland 2008 2 30 2 27 16.0% 0.89[0.12,6.82] — 4
Perez Bogerd 2018 1 30 2 30 158% 0.438[0.04,563] S
Wainshelboim 2014 0 15 2 17 186% 0.20[0.01,452] - =
Subtotal (95% CI) 149 142 100.0% 0.40 [0.14, 1.12] ..
Total events: 5 12
Heterogeneity: Chi? =097, df=3(P=081), I =0%
Test for overall effect: Z = 1.75 (P = 0.08)
1.25.2 Idiopathic pulmonary fibrosis only
Dowman 2017 1 32 4 29 480% 020[002,197] - m
Holland 2008 2 20 2 14 250% 0.67 [0.08, 5.40] - m
ainshelboim 2014 0 15 2 17 269% 0.20[0.01,4.52] S
Subtotal (95% CI) 67 60 100.0% 0.32[0.08, 1.19] ‘
Total events: 3 8
Heterogeneity: Chi=0.72, df =2 (P=0.70); I = 0%
Test for overall effect: Z =1.70 (P = 0.09)
1.25.3 Severe lung disease
Dowman 2017 2 32 5 29 837% 0.32[0.06, 1.800 —B
Holland 2008 2 13 1 10 163% 164[0.13,21.10] S U
Subtotal (95% CI) 45 39 100.0% 0.53 [0.14, 2.05] ‘
Total events: 4 G
Heterogeneity: Chi*=1.08, df=1{P=030); *=7%
Test for overall effect: Z =0.91 (P=0.36)
1.25.4 Desaturators
Dowman 2017 2 41 4 32 Bl0% 0.36[0.06, 2.10] = BB
Holland 2008 2 17 1 13 190% 160[0.13, 19.84] S P
Subtotal (95% CI) 58 45 100.0% 0.59 [0.15, 2.35] *
Total events: 4 3
Heterogeneity: Chi? =091, df=1(P=034); I =0%
Test for overall effect: Z = 0.74 (P = 0.46)

l].{flb[}S 0’.1 lIlJ EfIJIJ
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Benefits of Pulmonary Rehabilitation in Patients with
Idiopathic Pulmonary Fibrosis Receiving Antifibrotic
Drug Treatment

Yuji Iwanami 1 Kento Ebihara !, Keiko Nakao !, Naofumi Sato !, Midori Miyagi 1 Yasuhiko Nakamura 2,

Susumu Sakamoto 2", Kazuma Kishi 2{/, Sakae Homma ? and Satoru Ebihara 1-4*

» Prospective, nonrandomized, controlled observation study
* Inclusion: IPF, medically stable, and able to walk independently

« Exclusion: orthopedic or CNS disorders that cause gait disturbance,
dementia, other disease with poor prognosis (terminal cancer, severe
heart dlsease)

* Pulmonary Rehabilitation Program

Weakly PR session for 3 months on outpatient basis and each session
lasted 60min

aerobic exercise, upper and lower limb resistance training, breathing
exercises (pursed lip breathing, diaphragmatic breathing), trunk centered
stretching, and patient education

J. Clin. Med. 2022, 11, 5336.



All Control AFD PR

(n =87) (1 = 26) (n =21) (1 =29) PR+AFD (n =11 | p Value
Age, year 72.0£8.1 73.0 £ 8.5 70.3 £ 6.6 73.5£8.9 69.0 74 0.29 2
Sex, male/female 61/26 14/12 18/3 18/11 11/0 <0.05b
BMI, kg/m? 229 £39 240£3.6 223 £42 225+3.9 225+41 0.38 ¢
Oxygen use (%) 21 (30) 3 (15) 6 (40) 9(33) 3 (37.5) 0.34b
Smoking status 1/44/25 1/13/12 0/14/7 0/19/10 0/9/2 0.47"
(current/former/never)
Medications
Azathioprine 0 0 0 0 0
Cyclophosphamide 0 0 0 0 0
Cyclosporine 2 1 0 1 0
Tacrolimus 0 0 0 0 0
Prednisolone 19 5 6 3 4
Pirfenidone 15 0 10 0 5
Nintedanib 17 0 11 0 6
N-Acetylcysteine 18 1 1 6 2
Severity
GAP stage 1.6 £0.7 14 £ 0.6 1.6 £0.7 17 £0.7 2007 0.159
(I/1I/11I) 26/32/12 16/8/2 10/8/3 11/13/5 3/5/3
Pulmonary function
FVC, % pred 77.1 £20.5 84.2 +£18.2 71.6 £15.7 77.9 £ 23.2 68.5 £ 22.1 0.08 @
FEV;, % pred 91.2 £22.6 95.7 £ 18.6 855+ 17.3 95.1 £ 28.6 81.5£195 0.152
FEV,{/FVC, % 86.1 £13.2 799 £8.0°¢ 90.5 £ 14.5 87.7 £15.7 88.3+94 <0.052
DLco, % pred 60.1 £21.1 69.6 = 22.4 55.8 £22.1 57.8 £18.1 53.1 £189 0.056 @
Pa0,, torr 81.9 £13.4 86.1 + 13.2 84.11+ 142 77.2 £12.0 79.9 £13.8 0.07 @
PaCO,, torr 41.7 £5.2 412+ 41 414+ 3.6 417 £6.7 437 £5.6 0.61°
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Figure 2. Comparison of the (A) change in six-minute walk distance (A6 MWD) and (B) change
in the percentage of predicted six-minute walk distance (A%6MWD) at 3 months between groups.
Abbreviations: PR, pulmonary rehabilitation; AFD, antifibrotic drugs; 6MWD, six-minute walk dis-
tance; %6MWD, percent predicted six-minute walk distance. Vertical columns indicate means - SD.
p values were calculated using a one-way analysis of variance with post hoc Tukey’s test.
§: p < 0.05 vs. control, #: p < 0.001 vs. AFD, t: p <0.01 vs. AFD, * p < 0.05 vs. AFD.



Survival after inpatient or outpatient pulmonary
rehabilitation in patients with fibrotic interstitial lung

disease: a multicentre retrospective cohort study

« Pulmonary rehabilitation
Inpatient PR (2-4 Y&, 5-62/F)
Outpatient PR (2~3 session/3=, 6~12)

Aerobic training and/or interval training with a gradual symptom-limited increase in
workload.

Resistance training covered all large muscle groups and typically consisted of three
sets with 8-12 repetitions.

Supplemental oxygen if needed to maintain a SpO2 288%

Educational sessions coved information on the pathophysiology of lung disease,
oxygen and medication use, symptom control, coping mechanisms and self-
management, with additional counselling on smoklng cessation, nutrition and
psychological support if neeed.

Guler SA, et al. Thorax 2022:77:589-595.



Table 1 Patient characteristics for inpatient and outpatient

pulmonary rehabilitation (PR)

Table 2 Pulmonary rehabilitation (PR) features for inpatient and

outpatient PR

Inpatient PR (n=196)

Outpatient PR (n=505)

Sex, men

Age, years

Ever smokers
Smoked pack years

Height, metres

Body mass index, kg/m’

FVC, %-predicted
FEV,, %o-predicted
DLCO, %-predicted
IPF diagnosis
Emphysema

Depression

129 (66%)

70 (11)
122 (65%)

30 (15-47.5)
1.69 (0.88)
26.8 (6.2)

2 (19)
66 (20)

37 (18)
121 (62%)

26 (14%)

27 (14%)

Guler SA, et al. Thorax 2022;77:589-595.

316 (63%)

69 (1

2)

330 (67%)

1.67
29.9
182

24 (12-40)
(0.93)
(

70
72
49 (

6.2)
22)
22)
18)

(36%)
4 (15%)

(
(

44 (10%)

Inpatient PR Outpatient PR

(n=196) (n=505)
PR duration, weeks 3(2.7-4.2) 8 (8-8)
Adherence, % (attended/planned sessions) 100 (83-100) 92 (77-100)
Good adherence (=80%), yes/no 57112 328/115
Long-term oxygen therapy 106 (54%) 135 (27%)
Oxygen flow rate at PR start, /min 2(0-3.3) 0 (0-2)
Oxygen flow rate at PR end, L/min 2 (0-4) 0 (0-1.4)
Oxygen flow rate increase during PR 50 (27%) 50 (11%)
6MWD at PR start, metres | 2620129) 358 (125) |
6MWD at PR start, %-predicted 54 (25) 77 (28)
6MWD at PR end, metres | 320027 405 (127) |
6MWD at PR end, %-predicted 66 (26) 87 (28)
Change in 6MWD, metres 55 (83) 34 (65) I
Change in 6MWD, %-predicted 12(17) 7.3 (14)
Any 6MWD increase 147 (79%) 328 (76%)
6MWD increase =30 m 120 (65%) 227 (52%)
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Figure 4 Survival stratified by adherence to pulmonary rehabilitation
sessions (attendance of =/<80% of sessions) during outpatient

pulmonary rehabilitation.
Guler SA, et al. Thorax 2022;77:589-595.



Pulmonary Rehabilitation in Idiopathic

Pulmonary Fibrosis and COPD
A Propensity-Matched Real-World Study

Claire M. Nolan, PhD, Oliver Polgar, MSc, Susie J. Schofield, MSc,; Suhani Patel, MSc,
Ruth E. Barker, PhD, Jessica A. Walsh, MPh,; Karen A. Ingram, BSc, Peter M. George, PhD;
Philip L. Molyneaux, PhD, Toby M. Maher, PhD, and William D.-C. Man, PhD

* 163 IPF vs. control 163 COPD

« 8 week outpatient program
- two supervised exercise (60 min) and education (45min) sessions
- at least one additional unsupervised home-based exercise per week

CHEST 2022; 161(3):728-737



Variable IPF (n = 163) COPD (nh = 163) SMD P Value
Propensity-matched analysis
Age, y 73+£9 73+8 0.00
Male sex 110 (67) 111 (68) 0.00
BMI, kg/m? 27.4 £ 6.0 27.9 £ 6.5 0.07
MRC dyspnea scale grade 33+1.2 3.2+1.1 0.00
ISWT distance, m 196 + 158 197 + 149 0.04
CRQ total score 77.6 £23.0 78.8+22.4 0.01
Other
FEV, to FVC ratio 0.81 + 0.08 0.47 £0.13 < .001
FEV1, % 70.0 + 20.8 47.3+17.3 < .001
FVC, % 66.7 +£23.2 74.8+19.8 < .01
Prescribed supplemental oxygen® 49 (30) 7 (20) < .001
Prescribed ABOT 41 (25) 11 (7) < .001
Pulmonary hypertension 15 (9) 3(2) I < .01
CRQ domain
Dyspnea 14.9 + 6.1 14.9 + 6.3 .96
Fatigue 13,9+ 5.8 14.0 £ 5.3 .89
Emotional function 31.2+ 9.1 31.6 +£ 9.2 .70
Mastery 1/7.7 +£5.9 18.4 + 5.7 26
Mo. of supervised sessions attended 10+ 6 10+ 6 .39
Completed PR 113 (69) 103 (63) 24

CHEST 2022; 161(3):728-737




TABLE 2 | Response to PR

Between-Group Difference in
Within-Group Response to PR Response to PR
IPF (n = 113) COPD (n = 103)
Variable Mean (95% (I} P Value® Mean (95% (CI) P Value® Mean (95% CI) P Value
ISWT distance change, m 53 (37-69) < .001 55 (44-66) < .001 2 (-18 to 22) .84
MRC dyspnea scale grade -0.7(-0.8to -0.5) | «.001 | -0.7 (-0.9 to -0.6) < .001 § 0.0(-0.21to 0.3) .36
change
CRQ score change
Dyspnea scale 4.0 (2.9-5.1) < .001 5.0(3.7-6.2) < .001 1.0(-0.7 to 2.6) .25
Fatigue scale 1.9 (1.0-2.8) < .001 2.2 (1.3-3.1) <.001 | 0.3(-0.9to 1.5) .62
Emotional function scale 2.3 (1.0-3.5) < .01 3.3(2.0-4.7) < .001 1.1(-0.7 to 2.9) 24
Mastery scale 1.4 (0.6-2.2) < .001 2.2 (1.3-3.1) <.001 | 0.8(-0.4to 1.94 .19
Total 9.6 (6.5-12.6) < .001 | 12.7 (9.2-16.2) <.001 § 3.2(-1.4t0 7.7) .18

CHEST 2022; 161(3):728-737



100 —/——

_ T T
% 80 - e « Responder: completed pulmonary
A o rehabilitation and ISWT distance
s change = 38m
3 0]  Nonresponder: completed pulmonary
[ Log rank test for trend: P < .001 o ) ] )
2 20+ rehabilitation but ISWT distance
0 - change < 38m

0 50 100 150 200 250 300 350

| * Noncompleter: did not complete
Time to death (d)

pulmonary rehabilitation

PRresponders | gy g4 |61 | 61 | 61 | 61 | 58 | 57
(No.)
E&E“”"Esmndem 50 |50 |50 | 47 | 45 | a3 | 41 | a9 Multivariate Analysis 2°
{FI'E]']‘””“D”‘P'EEE 50 |45 |37 |36 | a5 | 3a | 31 | 31 Covariate: PR Status HR (95% CI) P Value
Responder® Reference category .01
— PR responders -
PR noncompleters Noncompleter’ 4.42 (1.53-12.79)

"Variables included: baseline age, sex, smoking status, FVC % predicted, incremental shuttle walk test distance, prescription of antifibrotic therapy, frailty
status, PR status. (Note that Medical Research Council dyspnea scale grade was not included because of colinearity.)

CHEST 2022; 161(3):728-737
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* ILD

6MWD, peak work capacity, dyspnea, quality of life
6MWD, guality of life at long term

 |IPF

6MWD, peak work capacity, dyspnea, quality of life

 Survival gain
Responders in PR, completed pulmonary rehabilitation



TABLE 1 | Randomized controliad frials imvoiving exercise-basad pulmonary rehabilitation in patients with interstitial lung dissase.

Authors, year Sample, age Setting Exercise/ Intervention Duration, frequency and intensity Effect of intervention Adverse
{years) functional tests effect/adherence
Perez-Bogardet 1D, n= 60 Outpatient EMWT CG: medical cars 60 sessions, Jw/wesk first 3 months and thereafter PR improves exerciss tolerancs,  Measured!
al. (30) CG:B4+8 ET: cydling, treadmill Zufwaak, 90" health status and muscle force in Measured
EL64 413 walking, amm cranking, stair Cycling at 60-85% of the inftial maxamal work rate  ILD. The benefits are maintained
climbing and peripharal on the cycle ergometer and waking at 75-110% of at 1-year follow-up. The
muscle fraining + their maximal walking spead during BMWT + stair  intenvention did not changa
pationt education. climbing (1-3 repaditicns of 2'), perpheral muscle  physical activity.
fraining — 70% of 1AM (3 sats of B rep).
Nishyamaetal. IPFRn=28 Cutpatient BMWT, Cycle Treadmill + strength training 8 wesks, 2x/weak PR improves functional exercisa Mot measured’
] CG: 4o +91 ergometer tast + educational leciuras. Treadmill (80% of tha patient’s maxamal walking capacity and heatth-related Mot reportad
ET:681+89 speed assassed at the 6MWT or 80% of theinitial — quality of ife in patients with IPF.
maamum workicad at the cycle engomater +
sirangth training (20).
Gaumaurd etal. PR n=21 Outpatient GMWT Educational lectures + 12 weaks, 2x/week (supervisad ET) 90 + 2x/week A 3-month PR significantly Mot measured’
41y CG:71+6 supervised asrobic training  (home-based programy), 10 education sessions improved symptoms (SGRO-)  Not measured
ELG6+7T and strength fraining + 307 cardiopulmanary endurance fraining (F0-80% of and physical activity lavels (PAC)H
home-based program (on  the maximum predicted heart rate), 20° flexibility in subjects with IPF while thay
days they did not do PR).  exercises, and 25 sirangth training finitial: 2 sets of actively participate in the
10 repeiitions; progression: 3 sets of 15 repefitions). program.
Jackson et al. (42) IPF N =21 Outpatient BMWT, Cycle Educational lectures + 12 weaks, 2x/week, 120'; educational kectwres (1 PR effectively maintained Unclear/Unchear
CG:B6£7 aergometer tast cardiopulmonary asrobic sassion biweakly) axercise oxygen uptake over 2
EL71+6 training, strangth training + 30 cardiopulmonary endurancs training (up to 80 % months and lengthened constant
flesibility exercise. maximum heart rate), flexibility exercises (3 setsx load exercisa time in patients
307 and 15-30 strangth training (up to 3 sets x  with modarataly sevare IPF.
15 repafitions).
Dowman et al. ILD, n= 142 Cutpatient BMWT CG: phona cals for support 8 weeks, 2xfweak, 300 ET promoted improvemant in Mo adversa
[43) IPF: ET: supervisad exarcise Inifial intensity for walking: 80% of peak walking 6MWD, symptoms and HRCoL.  event/Measured
CG:73+9 program — asrobic training, speed of the MWT, cycling at 70% of tha Magnituda of change was
EL70+ 10 cycling and walking, plus ~ maximumn work rate estimated from the 6MWT and, greater in those with asbestosis
Asbastosis: upper and kower limb sirength training at an indtial load (1012 RM). compared with IPF. Individuals
CET7249 strength training + Exarcise prograssed weekly. with & range of saveriy stand to
EL72+7 home-based program. benafit, however longer-tasting
CTD-LD: CG: 65 £ 11 offects may occur in milder
EL:63+ 10 disaasa.
Vainshelboim et al. IPFF n=34 Outpatient BMWT, 30-3 CG: medical care 12 weaks, 2x/weak, B0 ET showed clinical cutcomes Unclear/Unclear
(44) CG:B6+D Chair- ET: supervisad exarcise First 6 wesks: 50-860% of peak work rate in cycling  were presarved at bassline levels
EL:6868+6 Stand fo Test Leg  program — aerobic training  and, 70-80% of individual average walking spead  with improvemants in leg
Strength, CPET  intarval 4+ upper and lower  measured during the MWD and moderate intensity sfrength and HRQoL. The CG
limk strangth training + fo strength training (1 set of 12-15 repetitions). Last showed a trend of deterioration
flesibility exercises. 6 wisks: duration maintained, 60-70% of peak in the outcomas.
work rate in cycling and 80-00% of individual
avarage walking speed, sirangth and fiaxibility
fraining maintained and increased load-stair
ciimbing (3-5).
Graaning at al. CRD, n =389 Inpatient ISWT, ESWT CG: standard care Walking was performed &t a sat walking spead Earty rehabilitation during Uncleard
[45) C&E M.2+100 ET: supanvisad strangth predetermined by the ESWT at 85% oxygen hospital admission for CAD did ~ Measured
EE7141 £94 fraining and aerobic training consumption, ST {3 sets of B repetitions based on  not reduce tha risk of
+ neuromuscular elecirical  the 1AM, neuromuscular elactrical stimulation (both  subsequent readmission or
stimulation. quadricaps 30 daily, symmetrical biphasic pulse at  enhance recovery of physical
After discharge — 50Hz, pulse duration of 300ms, 15" on and function following the event over
unsupervisad home- based fivg" off. 12 manths.
program, +
telephone consultations.
Holland et al. ILD {80% with IPF), n  Outpatient EMWT, CPET CG: phone calls for support 8 wesks, 2x fwesk, 300 ET improves exarcise capacity  Unclear/
[46) =57/ CG: 87 £ 13 ET: ET: supanvisad and Inifial intensity for waking: 80% of paak walking and symptoms in patients with  Measured

70+8

unsupenisad axecise
program —- aarobic training
{cycling and walking
traning) + upper and lower
limb strength training.

speed achieved on the BMWT.

ILD, bast thess benafits are not
sustained & months following

intervention. i ) . . i
Frontiers in Behabilitation Sciences
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* Aerobic conditioning, strength and flexibility training, educational
lectures, nutritional interventions, and psychosocial support

* Twice a week for 8~12 weeks in outpatients
Am ] Respir Crit Care Med Vol 183. pp 788-824, 2011
* The intensity of training aerobic training

- based on previous 6MWT, heart rate, oxygen consumption, peak
work rate.

- Borg scale scores to increment workload of the training
 Strength training

- repetition maximum, peripheral muscle training was performed with
a variation of 1,2,and 3 sets of 8,10,12,15 repetitions

- strength training according to time (only one study)



Take home messages

 For whom

ILD patients including IPF with clinically stable without infection
or exacerbation

Patients with dyspnea on exertion as early as possible
(long term outcome, completed pulmonary rehabilitation )

Absence of history of syncope on exertion or any comorbidities
that preclude exercise



Take home messages

« Benefits
Functional capacity, quality of life, sensation of dyspnea

« EXxercise prescription in ILD
outpatients from 8 to 12 weeks
Intensity of training aerobic training and increment workload
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