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Bronchiectasis

« Morphologic term used to describe abnormal, irreversibly
dilated and thick-walled bronchi

« Represent the end stage of a variety of pathologic process
that cause destruction of the bronchial wall and its
surrounding supporting tissues

- Anatomic definition that evolved from Lannec’s original description
In 1891 of ectatic bronchi in pathologic specimens

Fishman's pulmonary diseases



Bronchiectasis: Definition in guidelines

This guideline refers to the investigation and management of patients with
symptoms of persistent or recurrent bronchial sepsis related to
irreversibly damaged and dilated bronchi - namely, clinical bronchiectasis

Pasteur et al., Thorax.2010;65 Suppl 1:i1-58

Bonchiectasis is a suppurative lung disease with heterogeneous
phenotypic features. Bronchiectasis is diagnosed on axial images of HRCT
scans

McShane et al., Am J Respir Crit Care Med. 2013;188(6):647-56

Bronchiectasis is a chronic respiratory disease characterized by a clinical
syndrome of cough, sputum production, and bronchial infection, and
radiologically by abnormal and permanent dilatation of the bronchi

Polverino et al., Eur Respir J. 2017;50(3).



Definition of BE: Observational Cohorts in Europe

* Inclusion criteria
— Aged 18 years and older
— Radiological diagnosis made on HRCT
— Clinical history consistent with bronchiectasis

e Exclusion criteria

— Patients with cystic fibrosis or traction BE due to pulmonary
fibrosis were all excluded in all four cohort

Rogers et al., Lancet Respir Med. 2015;3(4):e15
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The European Bronchiectasis Registry will
recruit 10 000 patients over 5 years.

The inclusion criteria of this study are:
 a clinical history consistent with
bronchiectasis (cough, chronic sputum
production and/or recurrent
respiratory infections)

« computed tomography of chest
demonstrating bronchiectasis (bronchial
dilatation) affecting one or

more lobes.

The exclusion criteria are:

* bronchiectasis due to known cystic
fibrosis;

» age <18 years

ERJ Open Res. 2016;2. 81-2015-81-2015.



Bronchiectasis J é CHEST

Adult Patients With Bronchiectasis ®cmM,.k

A First Look at the US Bronchiectasis Research Registry

OBIECTIVES: We sought to describe the characteristics of adult patients with bronchiectasis
enrolled in the US Bronchiectasis Research Registry (BRR).

MeTHODS: The BRR is a database of patients with non-cystic-fibrosis bronchiectasis (NCFB)
enrolled at 13 sites in the United States. Baseline demographic, spirometric, imaging,
microbiological, and therapeutic data were entered into a central Internet-based database.
Patients were subsequently analyzed by the presence of NTM.

RESULTS: We enrolled 1,826 patients between 2008 and 2014. Patients were predomi-
nantly women (79%), white (89%), and never smokers (60%), with a mean age of 64 = 14
years. Sixty-three percent of the patients had a history of NTM disease or NTM isolated
at baseline evaluation for entry into the BRR. Patients with NTM were older, predom-
inantly women, and had bronchiectasis diagnosed at a later age than those without NTM.
Gastroesophageal reflux disease (GERD) was more common in those with NTM, whereas
asthma, primary immunodeficiency, and primary ciliary dyskinesia were more common in
those without NTM. Fifty-one percent of patients had spirometric evidence of airflow
obstruction. Patients with NTM were more likely to have diffusely dilated airways and tree-
in-bud abnormalities. Pseudomonas and Staphylococcus aureus isolates were cultured less
commonly in patients with NTM. Bronchial hygiene measures were used more often in those
with NTM, whereas antibiotics used for exacerbations, rotating oral antibiotics, steroid use, and
inhaled bronchodilators were more commonly used in those without NTM.

concLusions: Adult patients with bronchiectasis enrolled in the US BRR are described, with
differences noted in demographic, radiographic, microbiological, and treatment variables
based on stratification of the presence of NTM. CHEST 2017; 151(5):982-992

KEY WORDS: airways; bronchiectasis; nontuberculous mycobacteria; Psendo monas; registry

US Bronchiectasis Registry

Adult patients with a physician-
established diagnosis of bronchiectasis

The exclusion of patients with primary CF
was established based on clinical

history, previous sweat chloride test results,
genetic testing results, or a combination

Patients registered with an NTM patient
advocacy group and participating in online
surveys are not necessarily

representative of the general
bronchiectasis population and may be
skewed toward patients with NTM disease.

Chest. 2017;151(5):982-992.
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(Korean Multicenter Bronchiectasis Audit and Research Collaboration)
I

KMBARC registry: protocol for a
multicentre observational cohort study
on non-cystic fibrosis bronchiectasis
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the KMBARC
To cite: Lee H, Choi H, Sim YS,  ABSTRACT
etal KMBARC registry: protocol  Introduction Despite the significant disease burden of
in Korea, no large-scale,

cohort study on non-cystic
fibrosis bronchiectasis

in Korea. BMJ Open
2020;10:¢034090. doi:10.1136/
bmjopen-2019-034090

history and

prospective cohort studies have been conducted to
evaluate the clinical characteristics of Korean patients
with bronchiectasis, indicating an urgent need for cohort
studies on bronchiectasis.

Methods and analysis The Korean Multicenter

>
additional material for this
paper are available online. To
view these files, please visit
the journal online (http://dx.doi.
org/10.1136/bmjopen-2019-
034090).
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Audit and Research C (KMBARC)
isa i cohort
study on bronchiectasis in Korea. The inclusion criteria

of this registry are as follows: (1) adult patients (aged

>18 years) with or without respiratory symptoms (cough,
chronic sputum and/or recurrent respiratory infection)

and chest computed revealing

,%° on behalf of

Strengths and ons of this study

» This is the first prospective cohort study on patients
with bronchiectasis in Korea.

» We will recruit and follow-up patients with bronchi-

Bronchiectasis

affecting one or more lobes and (2) stable status at
the time of registration: patients with bronchiectasis
who were admitted for a respiratory aetiology can be
enrolled at least 4 weeks after hospital discharge. The
exclusion criteria are as follows: (1) bronchiectasis due
to cystic fibrosis; (2) traction bronchiectasis associated
with interstitial lung disease; (3) patients actively being
treated for pulmonary or non-

ings of be diffcult to be
elucidated using other registries.

» This study is limited by a lack of collecting patient
samples.

natural course of bronchiectasis; (2) aiding in establishing
dence-based

tuberculous mycobacterial infection; (4) patients who are
unable or unwilling to provide informed consent; and (5)
pregnant patients. Although the KMBARC

quidelines in Korea; and
(3) encouraging and facilitating studies on bronchiectasis
in Korea.

for baseline and annual follow-up data are similar to

the European Multicentre Bronchiectasis Audit and
Research Collaboration questionnaires, KMBARC has
distinctive features such as use of Bronchiectasis Health
Q

Ethics and di ination This study received
necessary approval from the Institutional Review Boards
of all participating institutions. The Asan Medical Center
Institutional Review Board gave overall approval for the
study. Results will be disseminated via peer-reviewed

with fatigue and

and

scales, blood tests, use of consensus definition of

Trial registration number KCT0003088

;::J Pelbishad by and on room or
hospitalisation.
:;L"'::;? affiliations see e ajm to recruit at least 1200 patients over the study INTRODUCTION . )

il period from more than 26 hospitals in South Korea. Bronchiectasis is a  chronic respiratory
Correspondence to Patients will undergo a detailed baseline and yearly disease characterised by irreversible bron-
Dr Yeon-Mok Oh; assessment for up to 5 years. The study objectives of chial dilatation." Patients with bronchi-
yeonmok oh@gmail.com the KMBARC registry are as follows: (1) uncovering the cctasis often develop chronic respiratory

Inclusion

- Adult patients (aged =218 years) with or without res
piratory symptoms (cough, chronic sputum and/o
r recurrent respiratory infection)

- Chest CT: bronchiectasis affecting one or more lob
es
- Stable status at the time of registration

Exclusion

- Bronchiectasis due to cystic fibrosis
- Traction bronchiectasis associated with ILD
- Actively being treated for pneumonia, TB or NTM
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in adults
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SUMMARY OF RECOMMENDATIONS AND GOOD

PRACTICE POINTS

How should the diagnosis of bronchiectasis be

determined?

Recommendations — Imaging

> Perform baseline chest Xray in parients with
suspected bronchiectasis. (D)

> Perform a thin section computed tomography
sean (CT) to confirm a diagnosis of bronchice-
rasis when clinically suspected. (C)

> Perform baseline imaging during elinically
stable disease as this is oprimal for diagnostic
and serial comparison purposes. (D)

Good practice points

CT imaging protocol

¢ The most appropriate imaging protocol will
vary according to scannmer technology and
patient factors.

/ When using volmmerric CT, dose reducion
techniques including adaptive mA and LV
and iterative reconstruction should be utilised
where available.

¢ Typical CT imaging parameters for the diag-
nosis of bronchiectasis are:
©  Slice thickness: =Imm
®  Reconstruction algorithm: - ligh spadal

frequency
°  kVp: 100-140
°  mAs (or effective mas): 100 - 200
°  Gantry rotation time: <0.5s

CT features of bronchiedtasis
Bronchiectasis is defined by bronchial dilatation
as suggested by one or more of the following:
°  Bronchoarterial rario >1 (internal airway
Tumen vs adjacent pulmonary arcery)
Lack of rapering
©  Airway visibility within lem of costal
pleural surface or touching mediastinal
pleura.
v The following indirect signs are commonly
associated with bronchiectasis:
Bronchial wall thickening
©  Mucus impaction
Mosaic perfusion / air rrapping on expir-

General

 CT scanning can also aid in identifying an aeti-
ology of bronchiectasis eg Allergic bronchopul-
monary aspergillosis (ABPA), Non-tuberculous
mycobacteria (NTM), primary ciliary dyski-
nesia, alpha one antiuypsin deficiency, Williams
Campbell syndrome and a foreign body.

In whom should the diagnosis of bronchiectasis

be suspected?

Recommendations

> Consider investigation for bronchiectasis in
patients with persistent production of mucop-
urulent or purulent spurum particularly with
relevant associated risk factors. (D)

> Consider investigation for bronchiectasis in
patients with rheumaroid arrhritis if they have
symptoms of chronic productive cough or
recurrent ches infections. (C)

> Consider invesigation for bronchiecrasis in
patients with Chronic Obstructive Pulmonary
Disease (COPD) with frequent exacerbations
(ewo or more annually) and a previous positive
spurum culmure for B aeruginosa whilse scable. (B)

> Consider investigation for bronchiectasis in
patients with inflammatory bowel disease and
chronic productive cough. (C)

Good practice points

v Tnat risk groups, if bronchicctasis is suspected,
bronchiecrasis needs confirmation.

+ Tn parients with COPD, investigaton for bron-
chiectasis may be appropriare especially in the
presence of chronic producrive congh wirh posi-
tive sputum cultures for potentially pathogenic
microorganisms (PPM) whilsc stable or 2 or more
exacerbarions in the preceding 12 months.

 In patienss with asthma, invesagasion for bron-
chiectasis may be appropriare with severe or
poorly-contralled disease.

¢ Tn patients with a history of HIV-1 infection,
solid organ and bone marrow transplane, and
history of immumosuppressive therapy for
Iymphoma and vasculitis, investigarion for
bronchiecrasis may be appropriate with symp-
roms of chronic productive congh or recurrent

Ol
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European Respiratory Society
guidelines for the management
of adult bronchiectasis

Eva Polverino', Pieter C. Goeminne®®, Melissa J. McDonnell**®,
Stefano Aliberti ©7, Sara E. Marshall®, Michael R. Loebinger”,

Marlene Murrisw. Rafael Cantén”. Antoni anres'z. Katerina Dimakou“,
Anthony De Soyza'®'®, Adam T. Hill'®, Charles S. Haworth'”,

Montserrat Vendrell'a, Felix C. Ringshausenw, Dragan Suboticzu,

Robert Wilson®, Jordi Vilaré?', Bjorn Stallbergzz, Tobias Welte'?,

Gernot Rohdezs, Francesco Blasi7, Stuart Elborni“, Marta Almagrozs,
Alan Timothy®, Thomas Ruddy?®, Thomy Tonia?®, David Rigau?’ and
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@ERSpublications
The publication of the first ERS guidelines for bronchiectasis http://owly/wQS030dU0nE

Cite this article as: Polverino E, Goeminne PC, McDonnell M], et al. European Respiratory Society
guidelines for the management of adult bronchiectasis. Eur Respir J 2017; 50: 1700629 [https://doi.org/
10.1183/13993003.00629-2017].

ABSTRACT  Bronchiectasis in adults is a chronic disorder associated with poor quality of life and
frequent exacerbations in many patients. There have been no previous international guidelines.

The European Respiratory Society guidelines for the management of adult bronchiectasis describe the
appropriate investigation and treatment strategies determined by a systematic review of the literature.

A multidisciplinary group representing respiratory medicine, microbiology, physiotherapy, thoracic
surgery, primary care, methodology and patients considered the most relevant clinical questions (for both
clinicians and patients) related to management of bronchiectasis. Nine key dinical questions were
generated and a systematic review was conducted to identify published systematic reviews, randomised
clinical trials and observational studies that answered these questions. We used the GRADE appmach to
define the quality of the evidence and the level of recommendations. The resulting guideline addresses the
investigation of underlying causes of bronchiectasis, treatment of exacerbations, pathogen eradication, long

term antibiotic treatment, anti-inflammatories, mucoactive drugs, bronchodilators, surgical treatment and
respiratory physiotherapy.

These recommendations can be used to benchmark quality of care for people with bronchiectasis across
Europe and to improve outcomes.




Non-pharmacologic Treatment of Bronchiectasis

- Active cyclic breathing

- Oscillating positive expiratory devices
- Postural drainage

- Forced expiration technique

- Pulmonary rehabilitation

- Inspiratory muscle training



Non-pharmacologic Treatment of Bronchiectasis

- Active cyclic breathing
- Oscillating positive expiratory devices
- Postural drainage

- Forced expiration technique



Evidence A in BTS guideline 2010

: ACBT with OPAP is emphasized

- The active cycle of breathing techniques (plus postural
drainage) and oscillating positive expiratory devices (plus
postural drainage and the forced expiration technique)
should be considered when offering individuals with non-CF
bronchiectasis effective airway clearance technigues.

- Recombinant human DNase should not be used in adults with bronchiectasis.

- The evidence base remains weak for the majority of interventions used in
daily clinical practice.



Evidence B in BTS guideline 2010
: Physiotherapy is also emphasized

- The inclusion of postural drainage should be considered
for all airway clearance techniques.

- The Iinclusion of the forced expiration technique should
be considered for all airway clearance techniques.
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Active Cyclic Breathing

The Cycle
Deep breathing
o

\4
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Breathing control Breathing control

Small-long huff Big-short huff
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JRATIRES s
s TS

0 ¢
| 1
l.

= 3! Eomw = |

L
— ¢




Active Cyclic Breathing
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ORIGINAL PAPER

Airway clearance in bronchiectasis: a randomized
crossover trial of active cycle of breathing techniques
(incorporating postural drainage and vibration)
versus test of incremental respiratory endurance

JE Patterson', JM Bradley'? and JS Elborn>**
Schoo] of Rehabilitation Sciences, Umvers1ty of Ulster at Jordanstown, Northern Ireland BT37 0QB, UK;
2Regional Adult CF Centre, Belfast City Hospital, Belfast, Northern Ireland BT9 7AB, UK; and
*Department of Respiratory Medicine, Queen’s University Belfast, University Street, Belfast, Northern Ireland BT7 1SU, UK

Table 1 Weights of sputum expectorated with ACBT and TIRE

A CB T TIRE ) Mean difference (95% CI) P-value
Sputum weight (during treatment) (g) 6.34 (6.63) 4.04 (4.26) 2.30 (0.52 to 4.08) 0.01
Sputum weight (30 min post-treatment) (g) 2.66 (2.61) 2.50 (3.26) 0.16 (—1.02 to 1.34) 0.78
Total (g) 8.98 (7.82)  6.53 (6.83) 2.44 (0.43 to 4.45) 0.02

Table 2 Pre- and post-treatment lung function and SpO,
ACBT TIRE

Mean difference (95% CI) P-value Mean difference (95% CI) P-value

FEV, (%pred) ~ 2.25 (—2.48 t0 6.98) 033 —0.03 (—2.56 to 1.96) 08
A VLT W WU ) . v Y W v wawow .

FVC (%prcd) 0.65 (—2.80 t0 4.10) 0.70 1.45 (— 1.07 to 3. 97) 0.24
FVC (L) 0.006 (—0.12 to 0.14) 0.93 0.03 (—0.04 to 0.10) 0.34
PEF (%pred) 2.95(—0.44 t0 6.34) 0.08 3.65 (—0.95 to 8.25) 0.11
PEF (L/min) 10.30 (— 3.69 to 24.29) 0.14 15.70 (—3.60 to 35.00) 0.11
SpO; (%) 1.20 (— 1.07 to 3.47) 0.28 1.90 (- 0.32 t0 4.12) 0.89

Chronic Respiratory Disease 2004; 1: 127-130



SHORT PAPER

Randomised crossover s’rudy of the Flutter device and the . //'f\xx

active cycle of breathing technique in non-cystic fibrosis CK_»_'_’_’/”U‘-%Q S
bronchiectasis S |

C S Thompson, S Harrison, J Ashley, K Day, D L Smith T —

Sputum weights: 26.6 g (15.0-45.2) for ACBT
23.4 g (16.8-36.2) for the Flutter (p>0.05).

There was a statistically significant improvement in FEV.with the
Flutter, but this did not achieve a clinically meaningful change.

11/17: patients preferred the Flutter for routine daily use,

3/17: preferred ACBT,
3/17: three had no preference.

Thorax 2002:57:446-448



Airway Clearance in Bronchiectasis:
A Randomized Crossover Trial of Active Cycle
of Breathing Techniques versus Acapella®

Janet E. Patterson Judy M. Bradley Oonagh Hewitt lan Bradbury

J. Stuart Elborn

Health and Rehabilitation Sciences Research Institute, University of Ulster, Newtownabbey, Northern Ireland, UK

40 — B ACBT
A Acapella
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ACBT Acapella

Airway clearance technigue

Acapella after p value
treatment (95% CI)
mean * SD

FEV |, % predicted
FVC, % predicted
PEF, % predicted

SpOz, %

ACBT before ACBT after p value Acapella before
treatment treatment (95% CI) treatment
mean * SD mean * SD mean * SD
65+20 65+22 0.56 (-2.02 to 1.12) 65+22

81+2 81+20 0.40 (-2.23 t0 0.93) 80+19

67+19 68+19 0.89 (-3.50 t0 2.20) 69+20

97+1 96+2 0.23 (-0.18 to 0.68) 97+1

65122 0.88 (-2.42 to0 2.82)
8120 0.48 (-3.42 to 1.82)
70+18 0.34 (-5.48 to0 1.98)
97+1 0.06 (-0.81 to 1.31)

Respiration 2005;72:239-242



ORIGINAL PAPER

A randomized evaluation of the acute efficacy, acceptability
and tolerability of Flutter and active cycle of breathing with and
without postural drainage in non-cystic fibrosis bronchiectasis

Table 2 (a) Comparison of acute sputum clearance measures with Flutter and ACBT with and without PD

Results expressed as mean (SD) Flutter ACBT ACBT-PD
Sputum wet wt (g) clearance 44 (6.1) 41(5.7) 10.0 (12.4)
R 011 1} 1.2 (1.8) 1.5(2.1) B
Total wet wt (g) 56 (15) 5.6 (6.7) 11.2 (13.3)
Sputum vol (ML) clearance 6.0 (8.5) 5.4 (8.0) l l""l"""T'%_l'
Sputum vol (mL) clearance 1.9/(3.1) 1.9 (2.4) 1 (15.1)
J —— : 7.9 (11.4) 7.3 (9.6) 12.6 (15.9)
Diratinn (mMin) 15.0 (78) 15.8 (76) l 2 6 ( l S 9)

Total vol (mL)

(pyeomparisomrormean differences in acute sputum clearance between Flutter and ACBT with and without PD

Flutter versus Flutter versus ACBT versus
Results expressed as mean difference (SD) ACBT ACBT-PD ACBT-PD
Sputum wet wt (g) 0.3(3.4) —5.6 (8.2)% —5.9 (9.6)*
Sputum wet wt (g) post-30-min —0.3(2.0) 0.01 (1.6) 0.3 (1.6)
Total wet wt (g) 0.0 (3.7) —5.6 (8.5)*%* —5.6 (9.2)%*
Sputum wet vol (mL) 0.6 (3.9) —5.1 (8.8)% —5.7 (10.5)*
Sputum wet vol (mL) post-30-min 0.1 (2.2) 0.5(2.5) 0.4 (1.8)
Total vol (mL) 0.9 4.7) —4.9 (8.2)** —5.3 (9.9)%*
Duration —0.7 (7.0) —1.7(7.3) —1.4(9.5)

P-value: #<<0.01; **<<0.001.

Chronic Respiratory Disease 2007; 4: 23-30



ORIGINAL PAPER

A randomized evaluation of the acute efficacy, acceptability
and tolerability of Flutter and active cycle of breathing with and
without postural drainage in non-cystic fibrosis bronchiectasis

Results expressed as mean (SD) Likert scale

(1 = extremely fo 7 = not at all) Flutter ACBT ACBT-PD
Useful at clearing sputum Flutter ACBT ACBT PD
l_d“LJJ' R N e A Y F R Bes A\ enry -

Easy to perform 24(1.2) 2.3(1.1D) Z5(1.0)
Discomfort 4.7 (1.8) 5.4(1.3) 5.0(1.6)
Time-consuming Iil’:‘f“%’f ACB I A CB T‘P D

Interferes with everyday life 6.3 (0.9) 6.0 (1.3) 33 (1Y)

Embarrassing 5.9(l1.6) 6.0 (1.6) 54(2.1)

(b) Comparison of mean differences in acceptability and tolerability of Flutter and ACBT with and without PD

Flutter versus Flutter versus ACBT versus
Results expressed as mean difference (SD) ACBT ACBT-PD ACBT-PD
Useful at clearing sputum —0.3(2.3) 0.6 (2.0) 1.0 (1.9)%
Easy to understand 0.2 (0.8) 0.2 (0.9) —0.1(0.7)
Easy to perform 0.1(1.4) —04(1.8) —0.5(1.9)
Tiring =0.7 (1.7) —0.3(2.0) 0.4 (1.8)
Discomfort (why* text) —0.4 (1.6) 0.3(1.6) 0.7 (1.4)*
Time-consuming —0.2(1.6) 1.1 (1.8)%* 1.3 (1.4)%*
Interferes with everyday life 04 (1.1) 1 (1.6)%** 0.6 (1.3)
Embarrassing —0.1(1.3) 0.5 (2.0) 0.6 (2.2)

Chronic Respiratory Disease 2007; 4: 23-30
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A randomised crossover trial of chest

physiotherapy in non-cystic fibrosis

bronchiectasis

M.P. Murray*, J.L. Pentland® and A.T. Hill*

Group 1:
3 months
Acapella
Choice®

Group 2:
3 months no
physiotherapy

.
7

I

A

B

|

1-month
washout
period

e
.

|

Group 2:
3 months
Acapella
Choice®

Group 1:
3 months no
physiotherapy

C

|

D

ay-\-IRB W Patient characteristics

Study participants®
Male
Age yrs
Ex-smokers
Chronic cardiac disease
Neurological disease
Chronic renal impairment
Diabetes mellitus
Inhaled corticosteroid therapy
Systemic corticosteroid therapy
Long-term antibiotic therapy
Infective exacerbations requiring antibiotic treatment in
preceding 12 months
Lobes affected with bronchiectasis on HRCT
Varicose or cystic dilatation affecting =1 lobe
Chronically colonised with pathogenic organisms in
sputum when stable
Fseudomonas asruginosa
Haemophilus influenzae
Staphylbcoccus aureus
Moraxela catarrhalis
Aetiology of bronchiectasis
Post-infective
Idiopathic
Inactive allergic bronchopulmonary aspergillosis
Inflammatory bowel disease

20
12 (60)
73 (72-77)
8 (40)

3 (15)
1(5)
1(8)

0
12 (60)
0
2 (10)

2 (1.5-3)

4 (3-4.75)
15 (75)
14 (70)

6 (42.9)
5 (35.7)
2 (14.3)
1(7.1)

10 (50)
8 (40)
1(5)

1(5)

Eur Respir J 2009; 34

: 1086-1092



OPAP is effective in sputum expectoration and improving

QOL and exercise capacity

Sputum volume

30+
20+
#
1 A
E
£ 10
3
S T
D_
-10 T T
Physiotherapy No physiotherapy

SGRQ score
=

40

-60

24-h sputum

| T ,

H =

JL

=T =

— TH

T T T T
Symptoms Activities Impacts Total
SGRQ domains

Distance m

Walking distance

500 #
100+
50+
—T
o |
-50 T T
Physiotherapy No physiotherapy

Exercise capacity
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with postural drainage versus conventional chest
physiotherapy in subjects with bronchiectasis

Hesham A. AbdelHalim ™', Heba H. AboEINaga”, Karim A. Fathy©

* Pulmonar:

*Pueran ACBT Conventional
aculty of 35 3.5

3 3

2.5 2.5
2 2
2
1.5 1.5
1.6
1 1
0.5 0.5
0 0
MMRC Dyspnea score MMRC Dyspnea score
W Before mAfter W Before M After
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with postural drainage versus conventional chest
physiotherapy in subjects with bronchiectasis

Hesham A. AbdelHalim ™, Heba H. AboEINaga”, Karim A. Fathy©
50

* Pulmonary Medicine Department, Faculty of i
® Pulmonary Medicine Department, Faculty of .
€ Faculty of Physical Therapy, October 6 Unive, 45

43,67+9.16
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o ACBT

84.25
57.19
31.64

FvC FEV1/FVC ratio MMEF
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Long-term benefits of airway clearance

in bronchiectasis: a randomised placebo-
controlled trial

Gerard Muhozm, Javier de Gracias'["s, Maria Buxé®, Antonio Alvarez®* and
Montserrat Vendrell"®

Enrolment

Assessed for eligibility [n=58)

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

Excluded [n=14]
Declined to participate (n=14)

v

Vall d'Hebron Hospital [n=7) “

Randomised [n=44)

}

Y

Allocation

l

Allocated to ELTGOL group [n=22)
Received allocated intervention [n=22)
Dr Josep Trueta Hospital [n=18)
Vall d'Hebron Hospital (n=4)

¥

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

Follow-up

Discontinued intervention (n=3)
2 withdrew consent (at month 6 and 9)
1 neoplasia diagnosis [at month &)

h

¥

Discontinued intervention (n=2)
2 withdrew consent [at month 6 and 9|

Analysis

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

¥

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

Intervention
(ELTGOL)

Slow and prolonged
expirations with the
glottis opened, from
the functional
residual capacity to
the residual volume,
in the lateral
decubitus position
with the affected
lung in the
inferolateral position.

Eur Respir J 2018; 51: 1701926
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Long-term benefits of airway clearance
in bronchiectasis: a randomised placebo-
controlled trial

Gerard Mufioz"?, Javier de Gracia®*®, Maria Buxd®, Antonio Alvarez®* and

Montserrat Vendrell"?

Sputum volume mL p-value
ELTGOL group Placebo group
Baseline 24-h 20 (15-40) 15 (15-20) 0.061
Visit 2 overall 24-h 40 (23.75-60) 12.5 (0-20] <(.001
During intervention 12.27+£11.93 0
24 h later 30 (20-45) 12.5 (0-20] <0.001
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) <0.001
During intervention 10.834£5.21 0
24 h later 25 (20-40) 15 (10-20) 0.001
Difference between month 12 and baseline® 10 (-5-25) 0 (-10-3.75) 0.015
Difference between month 12 and visit 21 -5 (-30-5) 5 (5-10) 0.019

Eur Respir J 2018; 51: 1701926



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

Gerard Mufioz"?, Javier de Gracia®*®, Maria Buxd®, Antonio Alvarez®* and

Montserrat Vendrell"?

ELTGOL Placebo p-value®
Baseline Month 12 Between-group Baseline Month 12 Between-group

SGRAQ total score | _6.8 (—15.1-1.5)° 11.4 (6.9-15.9)* |
— 40.2+413.7 33.7+15.7 35.0+9.9 L7.6+12.8 L <0.001

LCQ total score | 14534 16.2+3.2 1.96 (0.2-3.8)" | 15742 137421 =2 [=2.8= =1.2)" 0001
EXacerpations™™™™™ ) (1-3.25) 1(0-2) IR ETEIEAT™ 1(0.75-2.25) 2 (1-3) _WJ 0.042
FEV1% predicted 58.1+22.9 57.9425 0.4 [-35-28)" 64.6421.1 613421 —25(—47--02)" 0.262
FEV1 L 1.6+08 1.6+0.8 ~0.004 (-0.1-0.03)" 1.5¢0.4 1504 —0.1 (-0.2-0.004)" 0.407
mMRC 1(0-1.25) 1(0-1) 0 (-05-0)1 1(1-1.25) 1(1-2) 0.5 (0-0.5)" 0.127
6MWT m 417.8+47 423.5+84 9 23 (-16.7-21.2)* 382.9+76.9 377.8457.3  —2.6 (-29.3-24.1)" 0.746
ESR mm 22.3:265 17.1£17.5 9 (7-23) 25.5+22.3 23.9£17.6 24 (7.3-34.5)" 0.863
Leukocytes x10° pL ™" 6.942 7.542 0.03 (-0.8-0.9)" 7.5+2.2 7.7£2.7 0.6 (-0.2-1.3)* 0.641
Neutrophils % 59.7+8.7 60+8.9 —1.6 [-6.6-3.3)" 58.5+8.4 57.9£12.1 —14 (-6-32)" 0.945
CRP mg-dL™" 0.740.9 1.742.7 0.7 (-0.7-2.2)* 0.6+05 0.7:0.6 0.06 (-0.3-0.4)" 0.619

Fibrinogen mg-dL~" 425.5£69 468.6+£1000.5 43.9 (-31.3-119)" 449.6+9305  492.6+125.2 59.3(-13.8-132.3)" 0.756

Eur Respir J 2018; 51: 1701926



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

Gerard Mufioz"?, Javier de Gracia®*®, Maria Buxd®, Antonio Alvarez®* and

Montserrat Vendrell"?

Month 6 - visit 2 Month 12 - month é
ELTGOL*  Placebo® Mean difference p-value®* ELTGOL*  Placebo® Mean difference p-value*
(95% CI)7 (95% c1)¥
SGRQ total —T7.7+8.6 7.8+10.5 —15.51 [-22.10; —8.92) <0.001 0.8+14 1.6£9.6 —0.78 (-9.07; 7.50) 0.848
SGRQ symptoms —8.3+21.4 6.2£10.3 —14.50 [-26.11; —2.89) 0.017 -1+17.9 0.7£15.8 —1.65 [-9.04; 9.54) 0.775
SGRAQ activity —4.5+12 B.6+14.5 —13.06 (-22.17; —-3.95) 0.006 0.4+14.4 2.5+15.8 —2.10 (-12.46; 8.26) 0.683
SGRQ impact —-9.3£10.5 7.9£13.2 —17.23 [-25.40; —9.06) <0.001 1.6+£16.4 1.4+9.5 0.25 (—9.04; 9.54) 0.957
LCQ total 1.9+4 —1.6+2.6 3.53 [1.20; 5.86) 0.004 0.002+3.5 —0.5+2.2 0.48 (—1.54; 2.50) 0.633

Eur Respir J 2018; 51: 1701926



Short-term effects of three slow expiratory airway clearance

techniques in patients with bronchiectasis: a randomised

crossover trial

B. Herrero-Cortina®®, J. Vilaré©, D. Marti &*, A. Torres &9,
M. San Miguel-Pagola®, V. Alcaraz®, E. Polverino®

* Pneumology Department, Clinic Institute of Thorax, Hospital Clinic of Barcelona, Institut dI}weergacion.s‘ Biomédigues August
Pi I Sunyer — Centro de Investigacion Biomédica En Red-Enfermedades Respiratorias, Barcelona, Spain
Y Health Sciences Faculty, San Jorge University, Zaragoza, Spain

¢ Health Sciences Faculty Blanguerna, Phvsiotherapy Research Group, Ramon Llull Universiry, Barcelona, Spain
d University of Barcelona, Barcelona, Spain
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Short-term effects of three slow expiratory airway clearance
techniques in patients with bronchiectasis: a randomised
crossover trial

B. Herrero-Cortina®®, J. Vilaré©, D. Marti &*, A. Torres &9,
M. San Miguel-Pagola®, V. Alcaraz®, E. Polverino®

* Pneumology Department, Clinic Institute of Thorax, Hospital Clinic of Barcelona, Institut dI}n'es!Fgaci(m.s‘ Biomédigues August
Pi I Sunyer — Centro de Investigacion Biomédica En Red-Enfermedades Respiratorias, Barcelona, Spain
Y Health Sciences Faculty, San Jorge University, Zaragoza, Spain
¢ Health Sciences Faculty Blanguerna, Phvsiotherapy Research Group, Ramon Llull Universiry, Barcelona, Spain
d University of Barcelona, Barcelona, Spain

Baseline

40- O ap
* @ ELTGoL
204 B Trep
= L1 Ao B 5]
— ELTGOL =
= 15 T [T
£ B TPEP g
K] 20
= 10 * £
£ - H
= 5 “
= 101
Q.
7))
0
Sessionl Session2 Session3 Mean of 3 sessions 0
After After After Mean after
Baseline

Session 1 Session2  Session 3 Sessions 1-3

AD, auto-genic drainage
ELTGOL, slow expiration with glottis opened in lateralposture;

TPEP, temporary positive expiratory pressure.

Physiotherapy 102 (2016) 357-364



Short-term effects of three slow expiratory airway clearance
techniques in patients with bronchiectasis: a randomised
crossover trial

B. Herrero-Cortina®®, J. Vilaré ¢, D. Marti &*, A. Torres =4,
M. San Miguel-Pagola®, V. Alcaraz®, E. Polverino®

* Pneumology Department, Clinic Institute of Thorax, Hospital Clinic of Barcelona, Institut dI}i\'es'!Fg(mi(Jn.s‘ Biomédiques August
Pi I Sunyer — Centro de Investigacion Biomédica En Red-Enfermedades Respiratorias, Barcelona, Spain
® Health Sciences Faculty, San Jorge University, Zaragoza, Spain
¢ Health Sciences Faculty Blanguerna, Phvsiotherapy Research Group, Ramon Llull Universiry, Barcelona, Spain
d University of Barcelona, Barcelona, Spain

Table 2
Change in Leicester Cough Questionnaire score after 1 week of treatment for each slow expiratory airway clearance technique.
Total score Physical score Psychological score Social score
Median difference 95% CI P-value Median 95% CI P-value Median 95% P-value Median 95% CI P-valus
difference difference difference
AD 0.5 0.1to 0.5 0.01 0.1 0.0t 0.3 0.1 0.1 —0.1to 04 0.1 0.0 =01 to 0.5 0.2
ELTGOL 0.9 0.5to0 2.1 0.001 0.4 —0.1to 0.6 0.006 0.3 0.1 to 0.6 0.001 0.2 0.1 to 0.9 0.001
TPEP 0.4 0.1t 1.2 0.04 0.1 —0.1t0 03 0.3 0.1 0.0te 0S5 0.06 0.1 0.0t 0.5 0.02

AD, autogenic drainage; ELTGOL, slow expiration with glottis opened in lateral posture; TPEP, temporary positive expiratory pressure; CI, confidence interval .
Wilcoxon's tests were performed. P <0.05 was considered to indicate statistical significance.

AD, auto-genic drainage
ELTGOL, slow expiration with glottis opened in lateralposture;

TPEP, temporary positive expiratory pressure.

Physiotherapy 102 (2016) 357-364



RESEARCH ARTICLE Open Access

Effectiveness of treatment with high-frequency
chest wall oscillation in patients with
bronchiectasis

Antenello Nicolini'", Federica Cardini', Norma Landucdi', Sergio Lanata®, Maura Ferrari-Bravo®
and Comelius Barlascini”

Patients 7 patients
enrolled 37 excluded

.

30 PATIENTS INCLUDED

10 patients HFCWO 10 patients CPT 10 patients
30 m’ session twice daily 45 m' session twice daily Medical therapy
Oscillating frequency 13- CPT technigues :
15 Hz Pasitive expiratory Control group
pressure (PEP)
Pressure 2-5 cmH20 devices,postural
drainage, percussion
ELTGOL

HFCWO HIGH FREQUENCY CHEST WALL OSCILLATION

CPT CHEST PHYSIOTHERAPY

Nicolini et al. BMC Pulmonary Medicine 2013, 13:21



RESEARCH ARTICLE Open Access

Effectiveness of treatment with high-frequency
chest wall oscillation in patients with
bronchiectasis

Antenello Nicolini'", Federica Cardini', Norma Landucdi', Sergio Lanata®, Maura Ferrari-Bravo®
and Cornelius Barlascini*
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Figure 2 Dot-plot that shows BCSS score and CAT score Ctrl CPT HFCWO
El;?rnggrec;::l:es before and after treatment in HFCWO and Figure 3 Dop-plot that shows FVC and FEV1 change values (ml)

sefore and after treatment in HFCWO and CPT groups.

Nicolini et al. BMC Pulmonary Medicine 2013, 13:21
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Evidence A in BTS guideline 2019

- Teach individuals with bronchiectasis to perform airway clearance. (D)

- Offer active cycle of breathing techniques or oscillating positive

expiratory pressure to individuals with bronchiectasis. (D)

- Consider gravity assisted positioning (where not contraindicated) to
enhance the effectiveness of an airway clearance technique. (D)

- Do not routinely use recombinant human DNase in adults with
bronchiectasis.




Non-pharmacologic Treatment of Bronchiectasis

- Pulmonary rehabilitation

- Inspiratory muscle training



Evidence B in BTS guideline 2010

- Pulmonary rehabilitation should be offered to individuals who have
breathlessness affecting their activities of daily living.

- Inspiratory muscle training can be used in conjunction with
conventional pulmonary rehabilitation to enhance the maintenance of

the training effect.




Evidence B in BTS guideline 2019

- Offer pulmonary rehabilitation to individuals who are functionally
limited by shortness of breath (MMRC = 1).

- Consider the use of inspiratory muscle training in conjunction with
conventional pulmonary rehabilitation to enhance the maintenance of
the training effect.




Research Recommendations in BTS 2019

- The role of education, self management plans and who delivers the
pulmonary rehabilitation needs to be explored.

- The role of pulmonary rehabilitation after exacerbations requiring
hospital admission needs to be explored.

- The incidence of cross-infection of respiratory pathogens in the group
exercise setting should be investigated in the bronchiectasis
population.



Lee er al. Respiratory Research 2014, 15:44
http//respiratory-research.com/content/15/1/44

RESPIRATORY
RESEARCH

RESEARCH Open Access

The short and long term effects of exercise training
in non-cystic fibrosis bronchiectasis — a randomised
controlled trial

Annemarie L Lee"**, Catherine J Hill**, Nola Cecins®®, Sue Jenkins®®”, Christine F McDonald™, Angela T Burge',
Linda Rautela™, Robert G Stirling"®, Philip J Thompson™® and Anne E Holland'**

| Screened n =144

Excluded n =59
e Declinedn=23
® Concurrent COPDn=7
e Concurrent asthman= 15
* Comorbidities inhibiting
safety to exercise n =8
e Completed PR within 12

| Randomised n = 85 monthsn=6
I
Control n =43 Exercise training n = 42
Completed program n = 43 Completed program n = 38

Reasons for non-completion
- Unwell (non-respiratory) n =1
- Unwell (respiratory) n =3

!

9 weeks: n =39 9 weeks n =37
e 2 unwell e 2 unwell
e 2 declined e 2 declined
e 1 withdrawal

|

Two sites participated in the long term follow-up

Controln= 32 Exercise training n = 32
[
6 months follow-up n =29 6 months follow-up n =30
* 2 |ost to follow up * 1 |ostto follow up
e 1lunwell ® 1 withdrawal
12 months follow-up n = 25 12 months follow-up n =30
e 3 Jost to follow up e 1lostto follow up
e 1died e 1 withdrawal

Flow of participants.

8 weeks of supervised exercise training

Twice-weekly

Treadmill or land-based walking

Initial intensity set to 75% of the

maximal speed

Respiratory Research 2014, 15:44



Pulmonary rehab improved exercise capacity
and dyspnea in BE
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BRONCHIECTASIS

Exercise training and inspiratory muscle training in patients
with bronchiectasis

C Newall, R A Stockley, S L Hill

Thorax 2005;60:943-948. doi: 10.1136/thx.2004.028928

Table 1 Mean (SD) baseline physio|ogicc1| characteristics of patients who comp|eted the

study (n=32) - 8 weeks of supervised exercise
Parameter PR-SHAM PR-IMT Control

M/F 4/7 2/10 0/9 Tall

Smoking status 4 EX/7 NS 2 EX/10 NS 2 EX/7 NS tral n I ng

e Vit (077) 733 (074 Vo (oo

FEV, (oprodced) 64 56 o - Three times weekly

FEV,/VC% 57.0 (0.20) 54.1 (0.20) 66.2 (0.09)

RV (I) e 2.14 (0.97) 2.51 (0.95) 1.83 (0.87)

RV (% predicte: 111 133 99

ne () 5.04 (1.68) 492 (1.10) 426 (1.37) - IMT was performed at home for 15
TLC (% predicted) 97 98 88

Tico (mmolﬁmin(/}ll)d’u) 6.32 (2.07) 5.88 (1.61) 5.92 (2.13)

Tico (% predicte 79 76 76 H

Keo [mal/mindkea/ll 165 (0.44 1.63 (0.29) 1.66 (0.35) minutes

Kco (% predicted) 86 82 82

Pimax (cm H:0) 6.4 (22.0) 78.0 (17.7) 77.2 (24.7)

Pimax (% predicted 87 98 103

RO Gaw 788 265 % 229 - 80% of the peak heart rate
PEmax (% predicted) 66 53 63

Peak Vo (ml/min/kg) 156 (6.2) 19.8 (8.3) 19.0 (5.0)

Peak V03 (% predicted) 77 88 92

EX, ex-smoker; NS, never smoked; FEV}, forced expiratory volume in 1 second; VC, vital capacity; TLC, total lung
capacity; RV, residual volume; Tico, lung carbon monoxide transfer factor; Kco, carbon monoxide transfer
coefficient; Pmax, PEmax, maximum inspiratory and expiratory pressures; V02, oxygen consumption.

Thorax 2005; 60: 943-948



Exercise capacity maintained with pulmonary

rehab
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e 1 Individual changes in Pimax during training in (A) the PR-IMT
> and (B) the PR-SHAM group. Individual values for Pimax during
ng are shown. The lines join data for individual patients.

Figure 2 Individual changes in endurance capacity during training in
(A) the PR-IMT group and (B) the PR-SHAM group. Individual data and
changes in endurance capacity are shown before and after 8 weeks

training.
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Respiratory Medicine (2012) 106, 16471654

Available online at www.sciencedirect.com

SciVerse ScienceDirect

journal homepage: www.elsevier.com/locate/rmed

A pilot study of pulmonary rehabilitation and chest
physiotherapy versus chest physiotherapy alone in
bronchiectasis

§|: [ Enrollment ]

.

Assessed for eligibility (n=38)

- 8 weeks
Excluded (n=8)

+ Not meeting inclusion criteria (n=2)
+ Declined to participate (n=5)

" Oiner reasons (1= 1) - 1:1 randomization

Randomijedm-sm - Physiotherapy + PR

( |
v . v
Allocated to intervention (n=15) l Allocation J

+ Received allocated intervention (n= 15) Allocated to intervention (n=15)

+ Did not receive allocated intervention (give * Rgcelved allpcaled |nlerv§nl|on (n_:15)
reasons) (n= 0) + Did not receive allocated intervention
(give reasons) (n= 0)

J, [ Follow-Up | l

Lost to follow-up (give reasons) (n= 0) Lost to follow-up (give reasons) (n=0)
Discontinued intervention (give reasons) Discontinued intervention (give reasons) (n=3;
(n=0) dropped out due to personal reasons)

v ( Analysis ]
Analysed (n=15) Analysed (n=12)
+ Excluded from analysis (give reasons) + Excluded from analysis (give reasons)
(n=0) (n=0)

Respiratory Medicine (2012) 106, 1647e1654



Exercise capacity improved with pulmonary
rehab
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Exercise capacity and QOL improved with
pulmonary rehab

Table 2 p values represent difference between groups at time points indicated.

Group receiving acapella (n = 15)

Group receiving acapella + pulmonary rehabilitation
(n = 12)

Baseline 8 weeks 20 weeks Baseline 8 weeks 20 weeks
ISWT (m) 343.3 (44.4) 338.7 (42.2) 343.3 (39.8) 287.5 (50.6) 344.2 (115.5)* 367.5 (61.5)*
EWT (m) 1021.4(144.4) 985 (168.6) 964.3 (165.7) 1102.5 (116.2) 1295.8 (65.8) # 1350 (72.6) ##
*p = 0.03; *p = 0.04: #p = 0.01; ##p = 0.003.
Table 3  p values represent difference between groups at time points indicated.

Group receiving acapella (n = 15) Group receiving acapella + pulmonary

rehabilitation (n = 12)

Baseline 8weeks 20weeks Baseline 8weeks 20 weeks
SGRQ 40.6 (3.9) 39.2 (4.5) 45.2 (4.5) 38.6 (6.4) 30.6 (6.6)* 34.6 (7.7)*
LcQ 14.4 (1.5) 14.6 (1.4) 13.62 (1.4) 12.3 (2.3) 14.9 (2.3) 16.7 (1.8)*
*p < 0.001.

Respiratory Medicine (2012) 106, 1647e1654



ACRM Archives of Physical Medicine and Rehabilitation

AMERICAN CONGRESS OF
REHABILITATION MEDICINE

‘ Archives of Physical Medicine and Rehabilitation 2017,98:774-82

REVIEW ARTICLE (META-ANALYSIS)

journal homepage: www.archives-pmr.org

Pulmonary Rehabilitation in Individuals With @mm
Non—Cystic Fibrosis Bronchiectasis: A Systematic
Review

Annemarie L. Lee, PhD,*>“ Catherine J. Hill, PhD,““ Christine F. McDonald, PhD,*
Anne E. Holland, PhD*"9

From the “West Park Healthcare Centre, Toronto, Ontario, Cani

{nr_mda,' Inst_rture_ for Ereurﬁmg and Sleep, and Degar:menrs
Heidelberg, Victoria, Australia; 'Department of Physiotherapy, | Records identified through Additional records identified
of Rehabilitation, Nutrition and Sport, La Trobe University, M (=]
= database searching through other sources
= (n=118) (n=1)
£
c
]
.
v
Records after duplicates removed
SR
(n=82)
2 I
£
S
g Records excluded (reasons)
b Records screened
3 (n=78)
(n=82)
l Non-RCT (n=26)
—
Disease other than bronchiectasis
.
Full-text articles (n=25)
assessed for eligibility
2 (n=4) No exercise as intervention (n=27)
8
-
e A4
Studies included in
— 1
qualitative synthesis
(n=4)
-]
]
-
3
o
E Studies included in
quantitative synthesis
\ ) (meta-analysis)
(n=4)

Fig1  Study flow from identification to inclusion. Abbreviation: RCT, randomized controlled trial.

Archives of Physical Medicine and Rehabilitation 2017;98:774-82



Exercise capacity and QOL improved with
pulmonary rehab in meta-analysis

Table 3  Quality assessment (Cochrane risk-of-bias tool)

Blinding
Randomization Allocation Outcome Incomplete Selective Other
Study Sequence Concealment Participants Therapists Assessors Data Reporting Biases
Newall,'® 2005 Low Unclear Unclear Unclear Unclear Low Low None
Mandal,*’ 2012 Low Unclear Unclear Unclear Unclear Low Low None
Lee,'® 2014 Low Low High Unclear Low Low Low None
ﬂE 014 Unclear Unclear High Unclear Low Low Low None
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean [m] SD[m] Total Mean[m] SD([m] Total Weight IV, Fixed, 95% Cl[m] IV, Fixed, 95% ClI [m]
Lee 2014 62 68 37 2 64 39 25.7% 60.00 [30.28, 89.72) ——
Mandal 2012 56.7 31 12 -47 166 15 B60.0%  61.40[41.95,80.85] ——
Newall 2005 11.2 779 23 1 36.3 9 14.4% 100.20([60.50,139.90] —
Total (95% CI) 72 63 100.0% 66.62 [51.57, 81.68] <>
Heterogeneity. Chi*= 3.22, df= 2 (P = 0.20), F= 38% 1 1 t t
100 -50 0 50 100
Test for overall effect: Z= 8.67 (P <0.00001) Favours control Favours intervention
Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean [points] SO [points] Total Mean [points] SO [points] Total Weight IV, Fixed, 95% ClI [points] IV, Fixed, 95% Cl [points)
Lee 2014 -31 46 32 07 54 32 897% -3.80 [-6.26,-1.34) -
Mandal 2012 -8 57 12 -14 37 15 303% -6.60 [-10.33,-2.87] —
Total (95% CI) 44 47 100.0% -4.65 [-6.70, -2.60) @
Heterogeneity. Chi*= 151, df=1 (P=0.22), F=34% 20 10 M 10 20
Testfor overall effect Z= 4.44 (P < 0.00001) Favours intervention Favours control

Archives of Physical Medicine and Rehabilitation 2017;98:774-82



Exercise capacity and QOL improved with
pulmonary rehab in meta-analysis

Exercise training Usual care Mean Difference Mean Difference
Study or Subgroup Mean [metres]  SD [metres] Total Mean [metres]  SD [metres] Total Weight IV, Random, 95% CI [metres] IV, Random, 95% CI [metres]

1.1.1 Uni-component
= Subtotal (95% CI) 0 0 Not estimable
1 Heterogeneity: Not applicable
Test for overall effect: Not applicable

1.1.2 Multi-component

Dal Corso 2017 89 77 20 -70 122 19 22.9% 159.00 [94.39, 223.41] — -

Lee 2014 64.56 70.77 37 2.47 69.15 3% 36.1% 62.09 [30.61 , 93.57] —-

Mandal 2012 344.2 192.26 12 338.7 163.44 15 8.5% 5.50 [-131.15, 142.15] [ S
m}:ewaﬂ 2005 96.7 51.862 10 11 36.29 9 325% 85.70 [45.76, 125.64] —.—

Subtotal (95% CI) 79 82 100.0% 87.12 [42.65, 131.58] ’

Lee AL, GHeterogeneity: Tau? = 1168.43; Chi? = 8.24, df = 3 (P = 0.04); I = 64%
Test for overall effect: Z = 3.84 (P = 0.0001)

Total (95% CI) 79 82 100.0% 87.12 [42.65, 131.58] ‘

Heterogeneity: Tau? = 1168.43; Chi? = 8.24, df = 3 (P = 0.04); I? = 64%

Test for overall effect: Z = 3.84 (P = 0.0001) -2:30 -1=00 0 160 250

Test for subgroup differences: Not applicable Favours usual care Favours exercise training

Exercise training Usual care Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean [units] SD [units] Total Mean [units] SD [units] Total Weight IV, Random, 95% CI [units] IV, Random, 95% CI [units] A B CDE

1.10.1 Uni-component

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.10.2 Multi-component

Dal Corso 2017 -5 12 20 4 9 19 57.3% -13.00[-1964,-636] —m o0 222
isoatl Lee 2014 345 147 21 379 201 23 289% -3.40[-13.74, 6.94] —_— a8
Exercice Mandal 2012 30.6 22.86 12 39.2 17.43 15 13.8% -8.60[-2426,7.06) ¢— = 1 ®2000
Cochran  Subtotal (95% CI) 53 57 100.0% -9.62 [-15.67 , -3.56] ‘.

D010 prerarageneity: Tau? = 5.20; Chi? = 2.38, df =2 (P = 0.30); I* = 16%

Test for overall effect: Z=3.11 (P =0.002)

Total (95% CI) 53 57 100.0% -9.62 [-15.67 , -3.56] ..‘..

Heterogeneity: Tau?=5.20; Chi?=2.38,df =2 (P=030); I = 16%

Test for overall effect Z = 3.11 (P =0.002) do 1o ) o

Test for subgroup differences: Not applicable Favours exercise training Favours usual care

Cochrane Database of Systematic Reviews 2021, Issue 4. Art. No.: CD013110.
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Non-pharmacologic Treatment of Bronchiectasis

- Active cyclic breathing

- Oscillating positive expiratory devices
- Postural drainage

- Forced expiration technique

- Pulmonary rehabilitation

- Inspiratory muscle training



Stepwise management in BTS 2019

Step 1 Step 3
* Treat underlying If 3 or more exacerbations/yr
cause despite Step 2*
o Aj rways clearance 2 « 1) If Pseudomonas aeruginosa, Step4 Step 2
h . lore long trem inhaled anti- If 3 or more If 5 or more
tEC n |CI ues +"‘!_ ons/yr pseudomanal antibiotic or exacerbations/yr exacerbations/yr
ep 1* alternatively long term macrolide despite Step 3* despite Step 4*
pulmonary . yiong CEpREsteR=s
‘e . ¢ 2) If other Potentially Pathogenic .
rEhabllltatIDn i Microorganisms, long term * Long tgrm * Consuder regular
ent and lid It tively | ¢ macrolide and intravenous
* Promptantibiotic consider muco- matI:ro : ES Icrdat erni I:jle yt%r_‘gt_ erm long term inhaled antibiotics every
treatment.for active treatment oral orinhaled targeted antiblotic antibiotic 2-3 months
exacerbations ¢ 3)If no pathogen, long term

macrolides

¢ Self management
plan

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

Thorax 2019;74(Suppl 1):1-69. doi:10.1136/thoraxjnl-2018-212463
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ASSESSMENT

Ensure patient understanding

Assess disease progression
Oxygen saturations on room air
and ABGs if appropriate
Spirometry and consider lung
volume and gas transfer
measurement

CT Chest (contrast if PE
suspected)

Reassess pathogens

Sputum C+S (routine
bacteriology and fungal culture)
3 sputum samples for
Mycobacterial Culture

If no sputum,consider induced
sputum or BAL

Consider underlying cause
FBC, IgE, IgE to aspergillus,
Aspergillus IgG for new
development of ABPA

lgG, IgA and IgM and functional
antibodies to check no
requirement for Ig replacement
therapy

Check specific aetiologies have
been excluded,in particular CF,
ABPA, GORD, CVID and
Inflammatory Bowel Disease

Consider comorbidities
Echocardiogram to assess LV
function and for Pulmonary
Hypertension

Assess if have sinus disease and
whether treated

Exclude PE if suspected

1.

The Deteriorating Patient

Significant and prolonged deterioration of symptoms
Unexpected Increased frequency or severity of exacerbations
Frequent hospital admissions

Early relapse after treatment of an exacerbation

Airways clearance
Check compliance

To see respiratory
physiotherapist to
check on optimum
regimen+/—
pulmonary
rehabilitation
Consider muco-active
treatment

Management of deteriorating patients

FURTHER MANAGEMENT

Treat identified cause if found
Treat associated co-morbidities
Consider intravenous antibiotic
course

Consider long term antibiotic
(see management algorithm)
Consider if needed

° LTOT +/- NIV

° Surgery

° Transplantation

° End of Life Support

=
correct antibiotic
duration
e  Check not meeting
the requirements for
intravenous antibiotic

Abbreviations:
ABGs: Arterial Blood Gases
CT: Computed Tomography

therapy PE: Pulmonary Embolism

3. Oxygen
e Give LTOT if meets

BAL: Bronchoalveolar lavage
FBC: Full Blood Count
IgE: Immunoglobulin E

criteria IgG: Immunoglobulin G

ABPA: Allergic bronchopulmonary
aspergillosis

Ig: Immunoglobulin

CF: Cystic Fibrosis

GORD: Gastroesophageal reflux disease
CVID: Commen variable immune deficiency
LV: Left ventricular

LTOT: Long Term Oxygen Therapy

NIV: Non-invasive ventilation

Thorax 2019;74(Suppl 1):1-69. doi:10.1136/thoraxjnl-2018-212463




Records screened after duplicates removed
n=138 systematic reviews
n=1997 clinical trials
n=%03 observational studies

ERS guidelines: Key Questions

h 4

Full-text articles assessed for eligibility
n=41 systematic reviews

Records excluded by title/abstract
n=97 systematic reviews
n=18%4 clinical trials
n=849 observational studies

PICO1:5 PICO 2:1 PICO3: 0

PICO 4:7 PICO 5: 10 PICO &: 3

PICO7:6 PICO 8:1 PICO 9: 8

n=103 clinical trials

PICO1:0 PICO 2:12 PICO3:8

PICO 4: 3 PICO 5: 26 PICO 6: 10

PICO7:2 PICO8: 7 PICO 9: 35

n=54 observational studies (PICO 1)

v

Studies included up to July 2015
n=20 systematic reviews

Full-text articles excluded
n=21 systematic reviews
n=80 clinical trials
n=49 observational studies

PICO1:0 PICO2:0 PICO3:0
PICO 4: 6 PICO5: 8 PICO &: 3
PICO7:1 PICO8:0 PICO 9:2

n=23 clinical trials

PICO1:0 PICO2:3 PICO3:0

PICO 4: 2 PICO5: 2 PICO é: 2

PICO7:0 PICO8:0 PICO 9: 14

n=5 observational studies (PICO 1)

.

Studies included up to 2015
n=22 systematic reviews
n=24 clinical trials
n=5 observational studies [PICO 1)

Identification of relevant references after
July 2015
n=2 systematic reviews (PICO 8 and 9)
n=1 clinical trial




Key Questions 9:

Question 9: Is regular physiotherapy (airway clearance
and/or pulmonary rehabilitation) more beneficial than
control (no physiotherapy treatment) in adult
bronchiectasis patients?

Eur Respir J 2017; 50: 1700629



Answers to Key Questions 9

Patients with chronic productive cough or difficulty to
expectorate sputum should be taught an airway clearance
technigue (ACT) by a trained respiratory physiotherapist to

perform once or twice dalily.

Eur Respir J 2017; 50: 1700629



Chest physiotherapy interventions flow chart

Chest physiotherapy

| | |

Respiratory

Exerci
Mucous:-Problems  EX@RESe T
| intolerance
| | | Weakness
| I | }
Jositioning Expiratory Instrumental Ae*obic Str‘elngth Inspiratory
flow techniques training training muscle
modification training (IMT]
Physical
| activity
l l l l Counselling
Slow Forced PEP Oscillatory
expiration expiration PEP
v
Postural AD ACBT PEP mask Flutter
drainage ELTGOL Cough T-PEP Acapella
Huffing HFCWO

Eur Respir J 2017; 50: 1700629



Summary

» Decreased mucociliary clearance and associated vicious cycle
are the main pathogenesis of BE

* Physiotherapy to reduce sputum burden should be one of major
treatment in BE.

« Pulmonary rehab can improve not only exercise capacity but also
guality of life.



