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1. Overview of Bronchiectasis Treatment




Bronchiectasis

Normal lung

Bronchiectasis

» Bronchiectasis is a chronic airway disorder
characterized by permanent dilation of the bronchi.

* Clinical presentations vary widely, from asymptomatic
cases to patients with chronic cough, sputum, recurrent
infection and exacerbations.

» Prevalence is 464 cases per 100,000 population in
South Korea.

* Bronchiectasis is associated with increased economic
burden, hospital admission, and mortality rate.
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Bronchiectasis treatment

Step 1 Step 3
Treat underlying If 3 or more exacerbations/yr
Cause despite Step 2*
Airways clearance Step 2 » 1) If Pseudomonas aeruginosa, Step 4 Step 2
techniques +/- If 3 or more long term inhaled anti- If 3 or more If 5 or more
IJ'U||TIE_'|:lr3F!|_" exacerbations/yr pseudomonal antibiotic or exacerbationssyr exacerbations/yr
rehabilitation despite Step 1* altemnatively long term macrolide despite Step 3* despite Step 4*
Annual influenza i i
vaccination + Physiotherapy * ﬂllfnther P{.HEMEI'F F:athngenlc + Long term = Consider regular
- reassessment and mgﬁﬁ:ﬂ”&"ﬁ;ﬂ:ﬂifgﬂm ferm macrolide and intravenous

Prompt antibiotic consider muco-  or inhaled tarocied yt'hr'bgt' leng term inhaled antibiotics every
treatment for active treatment Ofat o inhated fargeted ahtiNotic antibiotic 2-3 months
exacerbations  3) If no pathogen, long term

e Solf management macrolides
plan

*Consider this step if significant symptoms persist despite previous step, even if not meeting

exacerbation criteria

Antibiotics are used to treat exacerbations that present with an acute deterioration (usually over several days) with worsening local symtoms | cough, increased
sputum volume or change of viscosity, increased sputum purulence with or without increasing wheeze, breathlessness, haemoptysis) and/or systemic upset.
The flow diagram refers to three or more annual exacerbations.

Figure 2 Stepwise management.
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2. Airway Clearance Techniques in Bronchiectasis




PICO QUESTION 1- AIRWAY CLEARANCE

Should airway clearance techniques be used (compared to no airway clearance techniques)
in adults with bronchiectasis?

Recommendation

 We recommend that patients with bronchiectasis should be taught airway clearance techniques (strong
recommendation for the intervention, very low certainty of evidence)

Remarks

» Airway clearance techniques (ACTs) are best taught by a respiratory physiotherapy with appropriate experience.

* There is no evidence that one technique is superior to another and, therefore, treatment should be personalized.

« Airway clearance devices may be used to support manual ACTs.

» Previous ERS guidelines limited ACTs to patients with chronic productive cough. The current recommendation
acknowledges that some patients with a dry cough, particularly those with mucus plugging on chest CT, may

benefit from ACTs. Instruction in ACTs may also assist patients during periods of increased symptoms, such as
exacerbations.

Eur Respir J . 2025 Dec 18;66(6):2501126.



Airway Clearance Techniques

Manual Techniques
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Active Cycle of Breathing Techniq
ue (ACBT)

Autogenic Drainage (AD)
Forced Expiratory Technique (FET)

Mechanical Devices
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Positive Expiratory Pressure (PEP)
Oscillating PEP (O-PEP)

High-Frequency Chest Wall Oscilla
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Intrapulmonary Percussive Ventilat
ion (IPV)
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Manual Techniques
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Correct Hand Position for Chest Percussion

Percussion & Vibration
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Breathing Strategies

CEEST
(Breathing Control)

: o7t 7h=2f 71
1 = 02| 7|
(Pursed-lip breathing)

> |0k 071 0
02t ot mjo ¥

I
o
Ot

o
oot [0 <
u

p‘ﬁloz"
kU
Hu
|

ojn r2t
mjo rt
ke,

=kl
lot o
e

0x = O Jim
> mE 2o

(Thoracic Expansion)

o
=N L
kU
Hu
AN
W N
>
[0
m|n

@)
z -a.

oo o
~~ \l
w T

l

(@)

ot

QF
|0 ot
N
l

i
i
T ¥

NN —

ma okl Jjm
OF \d oﬁ

_EHJIHJ'_L::l

ZH =7| 7|
(FET / Huffing)

I3

== O SEY
[ Sfad Zf 0 Lot
o
d

i8S (huffing).

o> >z X
o &

SH: 7|75 E
(Collapse)x| X| %A &
XIStHM HAZ2 A& 7|
E= 20l 24 HiE¢g

ElZ (Repeat)

Y

| > 9
A
IIIIIIII\.

Breathing control Breathing control

Lg-3]

Big-Short huff

Small-Long huff




TSRS XI=
saM =S




..... ...........-_....‘.......

Fig. 3 Sitting posture

_. =0
g &
—RKro —, or
< od _
—_ nuAAu ﬁu+ nuum

H| = StA| (Evacuating)

)

=l = = _ U

p oo mn | KIN

v f % ~E ool g
£ 2 ol Tqgr Bl ]
s & SRE J
o = KX 2R ur
o B __A/m O jof Kl s
o0 _u_._._

o | wr . wﬁ RC . m__;u

AUn JF 1 0{0 KO 75

® 1% 0| |
= Hl_ﬂ.ﬁ_uu_ﬂo“_o .DHEIA
nmm —_ TA ﬂHml ﬂ#.A o<
g i TR =Y
=) 05 = 10 7y =
= -2 =7 2
m o__._._Mm : ﬂn.r_._._m
ud I o _E
o oo B E g

(=
(L

Breathing Strategies

FWO0Z00 ROHE
00000 UrN '~




YIRTIEEE KT
SEX IS




Mechanical Devices

PEP (Positive Expiratory Pressure)
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“ . OPEP (Oscillating PEP)
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Mechanical Devices
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Mechanical Devices

IPV (Intrapulmonary Percussive Ventilation)
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Airway Clearance Techniques
6 Recommendations (Grade D) G Good Practice Points
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Eur Respir J 2008; 34: 1086-1092

DO 10.1183/09031336,00055500 o :
Copyright=£RS Jaurnsks Lid 2009 o iy -1 W Patient characteristics

i PR
, , §.f E.?: Study participants® 20
A randomised crossover trial of chest Male 12 (60)
physiotherapy in non-cystic fibrosis o e e
bronch IectaSI S Chronic cardiac disease 3 {15
Neurological disease 1(5)
M.P. Murray*, J.L. Pentland® and A.T. Hill* Chronic renal impairment 1(9)
Diabetes mellitus 0
] . Inhaled corticosteroid therapy 12 (B0)
GI'EIIJFI 1 Gmuﬂ = Systemic corticosteroid therapy 1]
3 months 3 months Long-term antibiotic therapy 2 (10)
Acapella Acapella Infective exacerbations requiring antibiotic treatment in 2 (1.5-3]
Choica® Choice® preceding 12 months
1-month
Lobes affected with bronchiectasis on HRCT 4 (3-4.75)
washout Varicose or cystic dilatation affecting =1 lobe 15 (75)
period Chronically colonised with pathogenic organisms in 14 (70)
Group 2: \ Group 1: —sputum when stable
3 months no / 3 months no Pseudomonas aeruginosa 6 (429)
I Haemaophilus influenzae 5 (35.7)
physiotherapy physiotharapy Staphylococeus aurews 2y
Moraxella catarrhalis 1(71)
ﬂ ﬂ ﬁ ﬁ Aetiology of bronchiectasis
Post-infective 10 (50)
A R i D Idiopathic 8 (40)
Inactive allergic bronchapulmaonary aspergillosis 1(5)
Intervention Inflarnmatory bowel disease 1(5)
¢ TWice‘da”y USing Aca pe”a® for 3 months Data are presented as n, n (%) or median (interquartile range). HRCT: high-

° EaCh SeSSion: ~20-30 minutes resolution computed tormography. *: all outpatients.




Treatment effect
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ORIGINAL ARTICLE
BRONCHIECTASIS

i

®

Long-term benefits of airway clearance
in bronchiectasis: a randomised placebo-
controlled trial

3.4

Enralment

Aszessed for eligibility [n=58)|

Gerard Mufoz'-?, Javier de Gracia®**, Maria Buxd®, Antonio Alvarez®* and

Montserrat Vendrell'-?

ntervention

Centre distribution:
Dr Josep Trueta Hospital [n=37]

Excluded [n=14)

w

Declined ta participate [n=14]

Vall d'Hebron Hospital [n=7] N

ELTGOL vs placebo (stretching exercises)
Performed twice daily for 12 months

ELTGOL: slow, prolonged expiration with open
glottis in lateral position to facilitate mucus
clearance

Randomised (=48]

Allacatian

Allocated to ELTGOL group [n=22]
Received allocated intervention |n=22)
Dr losep Trueta Hospital [n=18]
Vall d'Hebron Hospital [n=£]

k.

Allocated to placebo [n=22
Received allocated intervention [n=22]
Dr lozep Trueta Hospital [n=19]
Vall d'Hebron Hospital [n=3)

Discontinued intervention [n=3]
2 withdrew consent [at month & and 9|
1 neoplasia diagnosis lat month &]

Follow-up

y

Discontinued intervention |n=2|

2 withdrew consent [at manth & and 9

Analysed [n=22] for short-term effects
Analysed [n=19] for long-term effects

Analysis

L

FIGURE 1 Trial profile.

Analysed |n=22] for short-term effects
Analysed [n=20] for long-term effects




Change in Sputum

TABLE 2 Sputum volume obtained during the study

Sputum volume mlL p-value
ELTGOL group Placebo group

Baseline 24-h 20 [15=40) 15 115=20] 0.041
Visit 2 overall 24-h 40 123.75=40] 12.5 |0-20] <(0.001

During intervention 12.27+11.93 0

24 h later 30 |20=45) 12.5 |0=20] <(.001
Difference between visit 2 and baseline® 17.5 [10=-26.25] -5 [-11.25=0] <0.001
Month 12 overall 24-h 35 [30=50] 15 (10=20] <(.001

During intervention 10.83+5.21 0

24 h later 25 |20=40] 15 110=20] 0.001
Difference between month 12 and baseline” 10 |-5=25] 0 [-10=3.75] 0.015
Difference between month 12 and visit 27 -0 |-30<5] 5 [5=10] 0.01%

Data are presented as meanzso and median linterquartile rangel; differences are expressed as median
[95% confidence intervall. Unpaired t-test values of the differences in the overall 24-h sputum volume

between wvisit 2 and baseline®, month 12 and baseline®, month 12 and visit 27 in the ELTGOL group
[p=0.001, p=0.026, p=0.0%, respectively] and in the placebo group [p=0.008, p=0.106, p=0.241, respectively).




Treatment Effects

TABLE 2 Quality of life, pulmonary function, dyspnoea scale, exercise capacity and inflammatory markers between the groups
at the beginning and the end of the study

ELTGOL Placebo p-value®
Baseline Manth 12 Belween-group Baseline Month 12 Between-group
differences differences
SGRO total score 40.2£13.7 33.7£15.7 =48 |-15.1-1.5J° 35.0£9.9 47.6:12.8 11.4 |6.9-15.9]* «<0.001
LCQ total score 14.5+3.4 16.243.2 1.96 (0.2=3.8]" 15.7+2 13.7+2.1 -2 [-2.8=-1.2]" «<().001
_Exacerbations 2 [1=3.25] 1(0-2] 0.8 [-15- —0.1]7 110.75-2.25| 2 [1-<3] 0.35 [—0.5-0.35]7 0.042
FEV1% predicted 58122 9 879125 -0.4 [-3.5-2.8)* &4 461211 £1.3221 25 [-4.7- =02 0242
FEVi L 1.4:0.8 1.6+0.8 —-0.004 [-0.1-0.03)° 1.520.4 1.520.4 0.1 [-0.2-0.004]" 0.407
mMRC 1 [0-=1.25] 1(0=1] 0 [-0.5-0)1 1[1-1.25] 1[1=2] 0.5 (0-0.5]" 0.127
EMWT m £17 8247 423 584 9 23 [16.7-21.2)F 382 9:T6 9 377 B£57.3 —2.6 [-29.3=241] 0.746
ESR mm 22.3:26 5 17.1£17.5 e [7=23]" 2551223 2391174 24 |7.3-34.5]" 0.84&3
Leukocytes =107 pL~" 4912 7.5+2 0.03 |-0.8-09)" 75122 7727 0.4 [-0.2-13)" 0.641
Meutrophils % 59.7+8.7 60:8.9 -1.6 |-6.6-3.3)* 58584 579121 1.4 |-6=32) 0.945
CRP mg-dL™" 0.7+0.9 1.7+2.7 0.7 [-0.7-2.2]" 0.4610.5 0.740.6 0.06 |-0.3-0.4]" 0.619
Fibrinogen mg-dL™" 425 5+49 468 6+1000.5 £39 -31.3-119)° 449 69305 492421252 593 [-138-1323]" 0.756

Data are presented as median linterquartile rangel or meansso, unless otherwise stated. *: unpaired t-test comparing difference between
baseline and month 12 between the two groups [ELTGOL versus placebal; V. data are presented as median difference [$5% confidence intervall;
“: data are presented as mean difference |93% confidence intervall. 5GRO: 5t George's Respiratory Questionnaire; LCO: Leicester Cough
Questionnaire; FEV1: forced expiratory volume in 15 mMRC: modified Medical Research Council; 8MWT: &-min walk test; ESR: erythrocyte
sedimentation rate; CRP: C-reactive protein.
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3. Pulmonary Rehabilitation in Bronchiectasis
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PICO QUESTION 8 - Pulmonary rehabilitation
Should pulmonary rehabilitation be used (compared to no pulmonary rehabilitation) in adults
with bronchiectasis?

Recommendation
 We recommend that patients with breathlessness and/or impaired exercise capacity should be offered
pulmonary rehabilitation (strong recommendation for the intervention, very low certainty of evidence)

Remarks

« The educational component of pulmonary rehabilitation (PR) should ideally be bronchiectasis specific and
include discussion of airway clearance strategies.

« Patients with bronchiectasis should be encouraged to undertake regular physical activity, given its multiple
health benefits.

Eur Respir J . 2025 Dec 18;66(6):2501126.



Pulmonary Rehabilitation

6 Recommendations (Grade B) ° Good Practice Points

« mMRC > 1 2HAHO| A PR # 10 « PRE23LF AEE &xE ME SZT0| Al
« PR + Inspiratory Muscle Training (IMT) 3 1124 e J|EXSHT NS 0

o IMT HA Al =2H 21 & 8X| 7|7F A% « Airway clearance techniques

2553 47t PR E1} (Evidence) A A
«  6-Minute Walk Test (6MWT) - 258 FH(ISWT, 6MWD) « PREASZ s Z20H AHEY
« Incremental Shuttle Walk Test « 49| H TFM(SGRQ LCQ) e RMCHERF Al uXtZ4Y Z2LEHE
(ISWT) e OI7F OF3} HIE ZFA
« A ANX| 7|2 AE



Lung (2022) 200:409-417
https://doi.org/10.1007/500408-022-00540-3

PULMONARY REHABILITATION AND BRONCHIECTASIS 4')

Check for
updates

Effects of Pulmonary Rehabilitation on Systemic Inflammation
and Exercise Capacity in Bronchiectasis: A Randomized Controlled Trial Enroliment

Assessed for eligibility (n=46 )

Amanda Souza Aratjo'? - Mara Rubia Figueiredo' - Isabella Lomonaco? - Fernando Lundgren” - Rafael Me
Eanes Delgado Barros Pereira®®

Excluded (n=3)

¥

Received: 22 December 2021/ Accepted: 20 April 2022 / Published online: 11 May 2022

+ Declined to participate (n=3)
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2022

Randomized (n=43)

Intervention: : l
« Pulmonary rehabilitation (PR) group ' | Allocation |
. Allocated to intervention PRG (n=21 )
° 3 SeSS|OnS/Week for 12 WeekS + Received allocated intervention (n=21 ) Allocated to intervention CG (n=22 )
° Included + Received allocated intervention (n=22 )
v’ Aerobic training
v' Muscle strengthening ' Follow-Up J,
\/ Insp"'atory muscle tra|n|ng Discontinued intervention (exrcebation) (n=1 ) Discontinued intervention (exarcebation) (n=1)

v" Education

« Control group: J, l
v" Usual care + airway clearance Analysis
techniques + breathing exercises Analvsed (n=20 ) Analysed (n=21 )

Fig.1 Flow diagram of the randomized controlled trial of 12 weeks of pulmonary rehabilitation in bronchiectasis. PRG pulmonary rehabilitation
group, CG control group



Treatment Effects

Table 3 Evaluation of dyspnea, exercise capacity, respiratory muscle strength. systemic inflammation, fatigue and quality of life. between the
groups at the beginning and the end of the study

Variables PR Group Control Group p¥
Baseline Post 3 months  Within-groups Baseline Post 3 months  Within-groups
difference*(1C95%) difference®(1C95%)

mMRC 22+1.2 l4+1.1 — 0.8 (— 1-0.6) 21+1.1 24+09 0.3 (0.03-0.6) <0.01
PImax (cmH-0) 10+17.2 91.8+£21.5 21.8 (14-29.5) 80+254 78.6+23.5 — 1.4 (- 6.1-3.2) <0.01
PEmax (cmH,0) 635+ 189 82.3+218 18.8 (13.9-23.6) 7484224 743+234 — 0.5 (- 8.1-7.1) <0.01

Fibrinogen (mg/dl)  372.8+71.0 280+52.7 — 928 (= 112.6-73) 39344755 3464+73.5 —47.1 (=56.1-38)  «<0.01
6MWT (m) 493.1+79.1  547.1+81.1 54 (40.3-67.7) 486.1 +72.1  498.1+71.5 12 (1.6-22.3) <0.01
6MWT (%) 825192 91.9+10.5 9.4 (7-11.9) 8231123 B44+11.8 2.1 (0.5-3.7) <0.01
SGR(Q) total 4761162 40.1+16.2 — 7.6 (— 10.34.8) 46.5+17.1 49.6 + 16.1 3.2 (0.6-5.7) <0.01

Fatigue 49+1.7 35+1.1 — 1 (- 1.1-0.4) 5+1.5 53114 0.3 (0.05-0.5) <0.01

Data are presented as mean + SD

PR pulmonary rehabilitation, mMRC modified Medical Research Council, 6M WT 6-min walk test, SGRQ St George's Respiratory Questionnaire,
6MST 6-min step test, Plmax inspiratory pressure, PEmax expiratory pressure

“Data are presented as mean difference (95% confidence interval) between baseline and 3-month

*t-test comparing difference (3 months — baseline) between the two groups (PR versus control)



Lee et al. Respiratory Research 2014, 15:44
httpy/frespiratony-research.com/content/15/1/44

RESPIRATORY
RESEARCH Screened n= 144

Excluded n =59
* Declined n=23
RESEARCH Open Access Concurrent COPD n =7

. . : Concurrent asthma n= 15
The short and long term effects of exercise training .

Comaorbidities inhibiting
safety to exercisen =8

in non-cystic fibrosis bronchiectasis — a randomised ' « Completed PR within 12
i Randomised n = 85 months n=6
controlled trial |
Annemarie L Lee?™", Catherine J Hill™*, Nola Cecins™®, Sue Jenkins™, Christine F McDonald™”, Angela T 3urge', ¢ 4'
Linda Rautela™*, Robert G Stirling™®, Philip J Thompson®®” and Anne E Holland'** Contraln =43 Exercise training n = 42
Completed program n = 43 Completed program n = 38

Reasons for non-completion

StUdy deSign: - Unwell {(non-respiratoryj n=1

 Multi-center, randomized, single-blind controlled trial '””"‘“””“T‘““"”H

PartiCipantS: 9 weeks: n = 39 9 weeks n = 37

« Adults (>18 years) with non-CF bronchiectasis Lo Lol
confirmed by HRCT, clinically stable with =2 : ”“T“’a‘“'
exacerbations in the previous 2 years .

Intervention: Teoreine 32 Exerise waining ne 39

» 8-week supervised exercise training (2 sessions/week) I ' !

« review and optimization of airway clearance therapy 6 months follow-up n = 29 6 months follow-up n = 30

« home exercise program (3-5 sessions/week) L o L i

Control group: , ,

« Usual care with general advice on physical activity (no o o rzmonihs folow o~ 30
supervised training) * died * Lwithdrawal

Figure 1 Flow of participants.




Treatment Effects

Changes in Exercise Capacity Changes in QoL
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Reduction in Exacerbation

" Group
i‘_I_ «=f Teaniral
i Masercise
Table 3 Number of exacerbations over 12 months (n = 55) ‘i - ! Do
Control Exercise  p value i J
n=25  n=30 g L L
3 i
Exacerbations 2{1 -=3) 10(0-2) 0.012 i 5“‘“;
. L . | L |
Exacerbations requinng antibiotics 2 (0= 4) 1(0=2) 0u0G1 § B
Exacerbation days 10 (2 =13) F{3=11) 023 i i -_.1
Exacerbation days with antibiotics 11 (2 =15 7 (2= 13) 036 N S— I
Data are median (KJR), p value represents difference between groups. a3 4 & & w1
Timeto first exacerbation [manths)]
Figure 4 Time to first exacerbation, p = 0.047.

. -~




CrossMark ORIGINAL ARTICLE
e BRONCHIECTASIS

' Assessed for eligibility (n=65)

Home-based pulmonary rehabilitation in
people with bronchiectasis: a randomised B o
controlled trial | |

’ Randomised (n=63)

Anderson José ®', Anne E. Holland ®%7, Jessyca P.R. Selman®,
Cristiane Oliveira de Camargnﬂ, Diogo Simaoes Fonseca®, Rodrigo A. Athanazio®,

Samia Z. Rached®, Alberto Cukier®, Rafael Stelmach® and Simone Dal Corso® l
;Allocatedhocontrolgroup(mm)} |AllocatedtoHBPRgroup (n=33) |
Control group: HBPR group: Lost to follow-up
. ducational arm-u chin =
Intervention osto ol bookiet ; ” mo'i.f.i‘ii’mf it ki ]
oMo o Not found (n=1) e Recommendation {20 min step trainin —p i R
- Home-based pulmonary rehabilitation Relused (1) i TR I o
« 3 sessions/week for 8 weeks per week three times perweek | | Cardiovascular nstability (n=1)
* Aerobic training: step exercise (20 min) [ Evaluation at 2 months (n=28) | | Evaluation at2 months (n=27) |
* Resistance training: upper and lower limbs using elastic ' )
0st to iollow-up
N Refused (n=7)
ba dS .. A:ut:exa:erbation (n=1) ” ‘ lLos:tof:llow up
« Weekly phone follow-up + home visit every 2 weeks Depression (n=1) Rt iort)
Cancer treatment {n=1)
Control
e Usual care [ Evaluation atmonths (n=18) | | Evaluation at6 months (n=19)
y AdVISed to Walk at mOderate IntenSIty IGURE 1 Consolidated standards of reporting trials participant disposition. HBPR: home-based pulmonary

rehabll«tahon PR: pulmonary rehabilitation.



Changes in Exercise Capacity and Muscle Strength

TABLE 2 Change in clinical differences from baseline to 2 months and follow-up [6 months)

Within-group differences from baseline [95% CI) Between-group differences
HBPR [n=33) Control [n=30) HEPR minus control
End rehabilitation & months minus End rehabilitation & months minus End & months minus
minus baseline end rehabilitation minus baseline end rehabilitation rehabilitation end rehabilitation
In=27] (n=19] [n=28] In=18] minus baseline
ISWT m &0.94£119.79 =32.39:50.63 —2697£80.15 31.552131.74 87.M 46394
|21.84=100.04]* |-80.08-10.49) |—45.37-11.42] [—13.47-T8.85) [32.98-142 85)* |-129.87-1.99)
ESWT min 4624543 —0.14+3 82 0.26+3.34 0.43+7 47 436 057
[2.88-4.35]" [-2.88-2.40] [-1.44-1.94) |-2.38-3.25] 11.93-4.79|F [-4.50-3.35)
MIST total 64 11+£87 84 —32.73+54 .08 —1524+40.47 —3.99428 46 B1.35 —28.74
steps (38.80-93.42)* [-54.30- 1118 |-42.02-11.54] [—28.45-20.47] (43.10-119.600 [-41.35-3.88]
Daily steps 735.76£3114.20 —815.90:4359.73 =592 T0+2032.41 —834.05+28614.79 1328.45 -18.15
[-275.40-1746.61)  [-2501.33-849 54]  |-1585.63-400.24] |-2545.67-897.57] |[-88.72-2745.61) | (-2398.30-2434.59)
Quadriceps 4907 .43 —3.06+8.67 -0.82£46.09 —0.24+7.19 2.72 —2.82
strength [2.24-7 54)* [—4.78=0.464] [-3.43-1.79] |-4.07-3.58] 11.99-9 45)% [-8.15-2.51)
kg-force

Data are presented as meantso (95% Cll. HBPR: home-based pulmonary rehabilitation: ISWT: incremental shuttle walk test: ESWT: endurance
shuttle walk test; MIST: modified incremental step test. *: p<0.05 versus baseline; ®: p<0.05 between groups; ": p<0.05 versus end
rehabilitation.




Changes in Quality of Life

TABLE 3 Change in quality of life differences from baseline to 2 months and follow-up |6 months)

Within-group differences from baseline [95% Cl) Between-group differances

HEBPR [n=33] Control (n=30) HEPR minus control
End & months [n=19) End & months [A=18] End & months
rehabilitation rehabilitation rehabilitation
[n=27) n=28)
QoL-B [physical) 10.30+18.05 ~10.11£18.78 ~1.15:20.73 —1.76£15.94 11.44 —8.34
[2.79-17.80)* |-18.24- —1.95)* [—B.44-4.34] [-10.39-6_8&) (0.83-22.0&]" [-20.21-353)
QoL-B [role) 11.30+12 85 —5.58:12.74 -0.22+19.87 —1.24+10.47 1152 —434
[4.B4=17.74)* |-11.09- —0.07)* [—&.69-4.24) [-7.04-4.59) [2.38-20.44]" -12.36-3.47)
QoL-B [vitality) 0.37£15.90 ~11.79£16.74 —1.00£16.29 —2.24+14 81 1.37 —955
|-5.85-4.59) |-19.18- —4.40)* [—7.22-5.22] [—10.05-5.58] [—7.42-10.14) —20.31-1.21)
QolL-B 352+12.34 —0.89:12.98 —3.63:11.46 —4.41£15.90 7.15 5.31
[emational) |-1.08-8.12) [-5.83-7.42) [—8.23-0.97] [-11.52-2.70) (0.65-13.45]" [—4.48-15.10)
QoL-B [social) 1.24+26 41 1.48+17 82 -3.41+20.28 —0.046+20.53 447 1.74
|-7.83-10.35) |-7.24-10.61] [-12.50-5.48] (-9 .49-9_38) -8.19-1752] | (-11.24-14.73)
QoL-B _5.30+25.15 5.48+19.69 —0.07£25.43 —2. 712576 522 B.39
[treatment |-15.10-4.51) |-4.92-14.29] (-9 88-9.73] [-13.92-851] —19.09-8.44) -7.04-23.82)
burden])
QoL-B [health] ~2 431771 9.84+18.64 —~1.15¢15.44 B.45:15.91 —1.48 1.20
|-9.05-3.79) 1.73-17.94]% [-7.57-5.28) (0.07-17.23)* -1056-7.59] | (-10.62-13.01)
QoL-B 1041131 —4.482:11.33 —0.54£14.23 _7.88+2 42 359 3.20
[respiratory] |-1.93-8.00 |-10.24-0.89) [-5.52-4.41] [—13.78- —1.99)% [-3.43-10.41) -4.91-11.31)

Data are presented as meantso [95% Cll. HBPR: home-basad pulmonary rehabilitation: Qol-B: Quality of Life Questionnaire Bronchiectasis.

*. p<0.05 versus baseline; ¥: p<0.05 versus end rehabilitation; . p<0.05 between groups.
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Role of home-based pulmonary
rehabilitation programs for
disease progression and quality of
life in patients with stable
bronchiectasis: a single-center
RCT

Siwen MinY, Hongting LiuY, Yajuan Zhang?, Jingyi Wang?,
Li Wang?, Yifan Jiang®* and Suxia Shi'*

Intervention
« Total n = 80 (40 per group)
12 months (1, 3, 6, 12 months)
« Home-based pulmonary rehabilitation (HBPR)
« WeChat based health education

» Aerobic exercise (30-60 min/day)
Inspiratory muscle training
Airway clearance techniques (ACBT, postural drainage)
Health education (e-health platform)
Weekly remote monitoring and feedback
Control
« Usual care

« Education materials

« Routine follow-u




Treatment Effects

TABLE 2 Comparison of cough conditions, pulmonary function indicators and the number of acute exacerbations of the two groups of patients at different time points [[£ + 5}, number of cases (3)].

Intervention group (n = 40) Control group (n = 40)
Before intervention £.91 (5.93,12.10) 9.50 (6,60, 12.04) —0.457 0.648
| N S ‘ IER LN LEERE L 1A 1G T EY 1119 —0.803
Leicester Cough Questionnalee (LCQT - G5y months after intervention 16.10 (15.58, 16.69) 12.24 (11.33, 13.00) a8t <0.001
SCOFes
Twelve months after intervention 18.30 (17.81, 18.67) ! 13.43 (13.00, 14.01) o . <0.001
N — . —7.698
Before intervention 2(1,3) 2(1,3) —0.333 0.739
Oine meonth after intervention 2(2.3) 201,23 —0.521 {603
The number of acute exacerbations - B ' I | s —24956
Six months after intervention 1(0,1) 1(1,2) .
Twelve months after intervention L 0.5(0,1) 1(0,2) | —0as
T BRI TR VeI 0232
One month after intervention 204 +0.39 205 + 0.41 0112 0.911
FEV1 (L) Thmas manmbhe aftom intaesrant o L 2163 N
Six months after intervention 2.38 £0.36 2.14+£0.43 I 0.008
Twelve months after intervention 2.56 + 0.48 2.20£0.46 B 0.001




JOURNAL OF MEDICAL INTERNET RESEARCH Chung et al

Original Paper

Clinical Efficacy of Smartphone App—Based Pulmonary
Rehabilitation in Chronic Respiratory Diseases: Randomized
Controlled and Feasibility Trials

Chiwook Chung'<, MD, PhD; Ah-Ram Kim®, MD, PhD; Do-Yoon Kang®, MD, PhD; Sunmok Kim®, MD; Jinyoung
Oh’, MD, PhD; Hui Jung Kim®, MD, PhD: Byongjo Park’, MD; Seong Ho Lee', MPT; Dongbum Kim®, MS; Hee
Kwon®, BS; Min-Woo Jo’, MD, PhD: Sei Won Lee', MD, PhD

Study Design
 Single-center, single-blind randomized controlled
trial
« 90 patients with chronic respiratory diseases
e Obstructive (COPD/asthma): 76%
« Bronchiectasis: 20%
e Restrictive (ILD): 4%
« 2:1 randomization (app-based PR vs. usual care)
« 12-week smartphone app—based rehabilitation
« Outcomes assessed at baseline and 12 weeks

{ Enroliment ]

Assessed for eligibility (n=102)

Excluded (n=12)
Mot meeting inclusion criteria (n=1)

® - Declined to participate (n=5)
* Smartphone error (n=6)

Randomized (n=90)

l

r

[ Allocation

l ..

Allocated to smartphone app (n=60)
“ Received allocated intervention (n=47)
Did not receive allocated intervention (n=13)
Consent withdrawal (n=11)
Smartphone error (n=1)
Failed baseline study (n=1)

¥

Allocated to medical treatment (n=30)
Received allocated intervention (n=25)
Did not receive allocated intervention (n=5)
Consent withdrawal (n=3)
Failed baseline study (n=2)

[ Follow-Up

) !

Lost lo follow-up (n=0)
Discontinued intervention (n=1)
- Consent withdrawal (n=1)

h

Lost to follow-up (n=1)
Discontinued intervention (n=0)

[ Analysis

Analysed (ITT analysis set, n=46)
Excluded from ITT analysis (n=3)
No use on log data (n=3)
PP analysis set (n=43)

Y

Analysed (n=24)
Excluded from analysis (n=0)




Intervention (n=60) Control (n=30)
SENIORS App (Android =8.0 Standard Outpatient Care Only

Aerobic 30 min outdoor walking - auto-tracked by phone sensor Routine medications

_ , , Physician visits as usual
Muscle 20-30 min limb & trunk - progressive weekly intensity

No exercise program

Education Disease-specific modules - inhaler guidance - medication No app

No education modules

Adherence Dally pop-up - exercise-based incentives - social ranking No supplement

Monitoring Clinician web dashboard - adherence & performance tracking|

Nutrition  Protein supplement 10 g/day

- Fully self-directed at home - no center visit required




- SENIORS application g

Figure 51. Screenshots of the “SENIORS™ application (A) Exercise schedule (B) Walking exercise (C) Exercise record (D) Exercise ranking (E) Reward «

Fa
Exercise schedule Walking exercise Exercise record Exercise ranking Reward
E!E'E e 11ad =il W
A c D e *
250 88 2945 |
o] DA X o
O BEDA=HY 0 +500 step H-ﬂl.::ﬂl & ;.“#
counter 78,000 L% | . v
Wh # = ] o e
= O vifif B‘ﬁgo i B e - ﬂ-E.ﬂm )
Exercise
s 2§ Bl -
£§ El0ig © +200 e BE LI Timer record e 0
ﬂ —tem el Guum -
21 @7 © +100 .
e rFe ZABD3H l}_ O T
oAl 2 7] i +10a B SHEE D Ly " _ B ﬂ' ﬂgﬂ?lﬂ
§ - W 10,000
TR [&F. 1
25 ueig 01200 N e
D wmem 12 DRFR IS
= > - [ o Send &Y oo
0 A 2 2 S e o | s

Copyright 2024. LifeSemantics Corp. All rights reserved. All pictures are protected by copyright law and unauthorized reproduction, copying, and distribution are prohibited.




Treatment Effects

Table 3. Comparizon of clinical outcomes of participants between the baseline and follow-up (per protocel analysis) in a randomized controlled trial
investigating the clinical efficacy of smartphone-based rehabilitation in individuals with chronic respiratory disease, conducted at Asan Medical Center,
Seoul, Republic of Korea, 2023,

Baseline, median (IQR) Follow-up, median (IQR) P valne
Intervention (n=43)

VO3 max® (mL/kz/min) 15.7(12.7-19.2) 140 (106-18 4) 04
CAT" score 16.0(9.5-20.0) 7.0{4.0-15.0) <001
IPAQS (n=41) 792.0(23.1-1649.3) 1488.0 (1250.3-3027.8) =001
mMERCd dyspnea scale 1.0(1.0-2.00 1.0(1.0-1.8) 006
EQ-3D-5L index 0.816 (0.743-0.861) 0.871 (0.814-1.000) =001
HINT-S® index 0.792 (0.735-0.859) 0.828 (0.767-0.891) <001
FE‘F.?lf{%predicted} 57.0(44.3-66.8) 58.0 (435-69.0) 27
FVCE (Yopredicted) 75.0 (66.3-87.5) T71.0(693-87.3) 04
DI-COh (%epredicted) 61.0(53.5-67.0) 62.0 (51.0-71.8) {08
Hand grnip strength (kg) 33.7(28.0-41.0) 333277417 T4
Limb muscle mass (kg)

Upper imb 50(3.9-6.0) 48(38-6.1) 47

Lower limb 15.6(13.1-17.0) 154 (13.0-16.9) 56



Treatment Effects
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Thank you for your attention
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