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Abstract

Bronchiectasis is a lung disease, the prevalence of which is increasing. Due to its huge burden on society, it is
imperative to work on effective treatment strategies, such as airway clearance techniques (ACTSs), which are among
the most commonly used techniques. Online databases, including Google Scholar and PubMed, were searched.
Avticles published within the last five years in English were included in the search. Overall, five articles were included
in the study. The results showed that ACTs in different forms, including huffing, exercise, the active cycle of breathing
technique, the use of instrumental strategies, chest physiotherapy with or without saline nebulization, positive
expiratory pressure, and the ELTGOL (L’ Expiration Lente Totale Glotte Ouverte en decubitus Lateral) technique,
are significantly effective in dealing with the problem of bronchiectasis, including the problems associated with acute
exacerbation of bronchiectasis and non-cystic fibrosis bronchiectasis. The ACTs are effective in managing
bronchiectasis. Bubble-positive expiratory pressure has been reported as the most effective among the different ACTs.
Keywords- Airway Clearance, Bronchiectasis Management
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1.0. Introduction

Bronchiectasis is one of the progressive lung diseases
that is characterized by persistent respiratory
infections, abnormal bronchial dilation, and recurrent
exacerbations [1-3]. Among the different clinical
symptoms of bronchiectasis are chronic cough,
hemoptysis, sputum production, and breathing
problems and airway blockage, if the condition is not
effectively managed [3]. However, the disease
severity, etiology, symptoms, and prognosis may vary
significantly among patients [1, 4]. Nevertheless,
patients with bronchiectasis experience problems in
excretion of secretions from the lower airways,
resulting in increased risks of infection and
inflammation because of abnormal bacterial growth
[3]. This disease can be associated with different
pathological conditions, including chronic obstructive
pulmonary disease (COPD), autoimmune conditions,
asthma, fungal infections, tuberculosis, and genetic
disorders. However, the causal factors associated with
this disease are still not clear in approximately 40% of
patients [5]. The prevalence of bronchiectasis has been
found to be increasing in the world, which is placing a
huge burden on not only patients and their families but
also on communities and health care systems [3].

Considering the symptoms and conditions of
bronchiectasis, the objectives of its treatment include
the improvement of symptoms as well as the quality of
life of patients while preventing respiratory
exacerbations and slowing down disease progression
[1]. However, this disease has been reported as one of
the neglected diseases [5], for which evidence-based
therapeutic strategies still require more work [1]. The
current guidelines for the management and treatment
of this condition are mostly based on weak evidence
related to small-scale studies [5].

Even though high-quality evidence to
manage bronchiectasis is still required, recommended
strategies are those related to minimizing damage to
the airways in the body through the improvement of
airway clearance and reduction of infection and
inflammation [1]. In this regard, airway clearance
techniques (ACTs) have been found to be the most
prominent management or treatment strategies for
improving mucus clearance and decreasing
exacerbations [5]. Moreover, the ACTs can be
developed according to the personalized factors of
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patients to improve clinical outcomes. However, it
seems imperative to note that the use of ACTs has been
investigated in the context of different lung diseases
the use of this intervention in the context of
bronchiectasis still requires more work [1]. The
purpose of this scoping review is to discuss the
effectiveness of ACT in bronchiectasis management.

2.0. Methods

The present study is based on a scope analysis for the
study of empirical research findings regarding the
effectiveness of ACT in bronchiectasis management.
The scoping review is typically developed based on
the main points extracted from the existing literature
related to the topic under consideration [6]. The
methodology used in the present scoping review
consists of the following characteristics:

Scoping Horizon:

The studies published during the past five years,
ranging from 2020 to present, were considered in the
present scoping review so that the most recent
knowledge would be obtained regarding the topic
under study.

Databases Used:
Google Scholar and PubMed were used to find closely
related articles.

Inclusion Criteria

The peer-reviewed empirical studies published in
English during the years from January 1, 2020, to
present dealing with the topic of the effectiveness of
ACT in bronchiectasis management were considered.

Exclusion Criteria

Literature reviews and conference abstracts were not
included in the study. Moreover, studies published
before January 1, 2020, were excluded.

Number of Studies:5

3.0. Results

The clinical outcomes associated with the
effectiveness of ACT in bronchiectasis management
have been discussed in varying dimensions.
Nonetheless, it is imperative to consider that Google
Scholar has helped in retrieving 4 researches [7-10],
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and PubMed has been found beneficial in retrieving 1
research [11], as shown in Figure 1.

PubMed -

0 1 2 3 4 5

Figure 1: Count of Databases

The studies utilized different study designs.
One of the studies is a survey study [7], one is an
observational prospective cohort study [8], and three
are randomized trials [9-11], as shown in Figure 2.
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Figure 2: Count of Study Design

The studies also vary, considering the
condition of bronchiectasis. One study was associated
with the management of acute exacerbations of
bronchiectasis [7], one was associated with
bronchiectasis [8-10], and one was associated with
non-cystic fibrosis bronchiectasis [11].

The studies also vary, considering the types
of ACTs used. Among the different types of ACTSs in
the included studies were huffing, exercise, [7] the
active cycle of breathing technique [7, 9, 10]; the use
of instrumental strategies, including Flutter, Aerobika,
Acapella, high frequency chest wall oscillation
instrument, and lung flute [8], chest physiotherapy
with or without saline nebulization [11], positive
expiratory pressure [7, 9], and ELTGOL (L’
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Expiration Lente Totale Glotte Ouverte en decubitus
Lateral) technique [10].

The studies also included patients of different
ages, including pediatrics [7], children and adolescents
[7, 11], and adults [7-10].

According to Phillips, Lee [7], the
effectiveness of ACTs is reportedly different
considering the types of ACTs. Among the pediatric
patients, direct huffing and percussion have been
found to be the most effective ACTSs, as reported by
100% of the participants, though positive expiratory
pressure with the help of a mouthpiece or mask has
also been found effective, as reported by 93% of the
participants. Among the adult patients, physical
exercise has been found to be effective, as reported by
100% of the participants, though oscillating positive
expiratory pressure devices and directed huffing have
also been effective, as reported by 97% and 95% of
participants, respectively [7].

Basavaraj, Choate [8] reported that the use of
ACTs can be considered in the case of exacerbations,
but it may not be significantly associated with the
improvement in pulmonary function in the adult
population. However, intermittent use of ACTs has
been found to be more effective as compared to
continuous use of ACTSs, as it has decreased the odds
of exacerbation [8].

Santos, Milross [9] reported that the bubble-
positive expiratory pressure technique and the active
cycle of breathing technique are both effective in
treating bronchiectasis through sputum clearance.
Their effectiveness has been found to be significantly
better than that of control participants who were asked
to sit. Moreover, they reported that the bubble-positive
expiratory pressure technique was significantly better
than control at all time points of the study (30 minutes
and 60 minutes after intervention, p < 0.05), and it was
better than active cycle of breathing technique at 60
minutes after intervention (p < 0.05) [9].

Pednekar and Gaikwad [10] reported that
ACTs were significantly effective in improving the
pulmonary abnormalities, quality of life of patients,
and exercise capacity. However, further analysis
showed that both the ELTGOL technique and the
active cycle of breathing techniques were
insignificantly different regarding effectiveness in the
context of bronchiectasis management (p = 0.607
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before intervention, and p = 0.935 after intervention)
[10].

Anuradha, Gunathilaka [11] reported the use
of conventional ACTs consisting of chest
physiotherapy with or without saline nebulization.
They found that even though ACTs were effective in
improving forced expiratory volume in one second
(FEV1) and predicted forced vital capacity (FVC), and
reducing the number of exacerbations, the
combination of 3% hypertonic saline with ACT was
significantly effective in the context of these outcomes
(p <0.05) [11].

4.0. Discussion

This scoping review has been conducted with the
purpose of assessing the effectiveness of ACT in
bronchiectasis management. The literature search
showed that ACTs in different forms have effective
outcomes associated with pulmonary function (such as
that associated with FEV1 and FVC), quality of life,
and exercise capacity.

Considering the different forms of ACTS,
physical ~ exercise, directed huffing, chest
physiotherapy, and active cycle of breathing
techniques are among the most commonly used
techniques [11-13]. All these techniques have been
found effective [7], and the active cycle of breathing
techniques and huffing have additional benefits in that
they may not require any additional tools and can be
completed in different conditions [7, 14]. Moreover,
the active cycle of breathing techniques has been
found effective in sputum expectoration as compared
to other conventional ACTs of postural drainage [15].
This technique can further be improved by adding
hypertonic saline in the intervention [11] that is also
supporting the previous findings on the use of
hypertonic saline solutions [16].

The ELTGOL technique and active cycle of
breathing techniques have been equally effective in the
present review. This finding has also been supported
by previous studies [10, 17]. Bellone, Lascioli [18]
also reported that the ELTGOL technique can help in
significantly improving the BCSS score, which can
effectively measure breathing, coughing, and sputum
production among patients and has been used by
researchers to assess relief from disease [19-22].
However, in comparison to the active cycle of
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breathing techniques, the bubble-positive expiratory
pressure technique can be a preferred technique [9].
This is because the bubble-positive expiratory
pressure technique can produce oscillation frequencies
that are optimal to produce airway secretion clearance
[23, 24]. Nevertheless, the effectiveness of the bubble-
positive expiratory pressure technique has been found
to be similar to the use of instrumental strategies,
including Flutter and Acapella [9, 25], which have
been found effective in sputum expectoration [26-28].
On a further note, the Flutter has been found to be
better in terms of reducing sputum viscosity [29, 30].
The use of these instruments has also been reported in
the present scoping review, though it seems imperative
to use these interventions intermittently [8].
Consequently, it is important to note that even though
ACTs have been found effective in bronchiectasis
management, their effectiveness can also be altered
based on several factors, such as medical staff training
and preferences [12].

The limitations of this scoping review have to
be considered for clinical implications. For instance,
this scoping is based on fewer empirical studies. In the
future, more studies can be considered in the reviews
or large-scale empirical studies can be conducted for a
clearer interpretation of findings. Another limitation of
this study is that it has not been focused on trials
comparing ACTs with other forms of interventions,
thereby showing that the issue clearly defines
outcomes in favor of ACTSs. Nevertheless, the findings
of this review can be used in clinical settings, as only
empirical studies were included in this review that
focused on ACTs.

5.0. Conclusion

The ACTs have been found effective in the
management of bronchiectasis. However, different
forms of ACTs may show differences in outcomes. For
instance, physical exercise, directed huffing, and
active cycle of breathing techniques are commonly
used techniques, but it would be better to use active
cycle of breathing techniques, which are also similar
in effectiveness to the ELTGOL technique. In
comparison to these techniques, bubble-positive
expiratory pressure is more effective, and this
effectiveness can be compared to the outcomes
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associated with the use of instrumental strategies,
including Flutter and Acapella.

References

1.

10.

Franks LJ, Walsh JR, Hall K, Morris NR.
Measuring airway clearance outcomes in
bronchiectasis: a review. European Respiratory
Review. 2020;29(156).

Hill AT, Sullivan AL, Chalmers JD, De Soyza A,
Elborn SJ, Floto AR, et al. British Thoracic
Society Guideline for bronchiectasis in adults.
Thorax. 2019;74(Suppl 1):1-69.

Park DI, Kang S, Choi S. Evaluating the
Prevalence and Incidence of Bronchiectasis and
Nontuberculous Mycobacteria in South Korea
Using the Nationwide Population Data.
International Journal of Environmental Research
and Public Health. 2021;18(17).

Metersky M, Chalmers J. Bronchiectasis
insanity: Doing the same thing over and over
again and expecting different results? F1000Res.
2019;8.

The Lancet Respiratory M. New developments in
bronchiectasis. Lancet Respiratory Medicine.
2023;11(9):755.

Hammond F, Malec JF, Nick T, Buschbacher R.

Handbook for Clinical Research: Design,
Statistics, and Implementation:  Springer
Publishing Company; 2014.

Phillips J, Lee A, Pope R, Hing W.

Physiotherapists' use of airway clearance
techniques during an acute exacerbation of
bronchiectasis: a survey study. Archives of
Physiotherapy. 2021;11(1):3.

Basavaraj A, Choate R, Addrizzo-Harris D,
Aksamit TR, Barker A, Daley CL, et al. Airway
Clearance  Techniques in  Bronchiectasis:
Analysis From the United States Bronchiectasis
and Non-TB Mycobacteria Research Registry.
Chest. 2020;158(4):1376-84.

Santos MD, Milross MA, McKenzie DK, Alison
JA. Bubble-positive expiratory pressure device
and sputum clearance in bronchiectasis: A
randomised cross-over study. Physiotherapy
Research International. 2020;25(3):e1836.
Pednekar S, Gaikwad P. Comparison of
ELTGOL  Therapy wversus ACBT on

707

11.

12.

13.

14.

15.

16.

17.

18.

Breathlessness, cough and sputum production;
Exercise capacity and quality of life in middle
aged bronchiectasis patients. International
Journal of Physiology, Nutrition and Physical
Education. 2023;8(1):25-37.

Anuradha K, Gunathilaka PKG,
Wickramasinghe ~ VP.  Effectiveness  of
hypertonic saline nebulization in airway
clearance in children with non-cystic fibrosis
bronchiectasis: A randomized control trial.
Pediatric Pulmonology. 2021;56(2):509-15.
O'Neill K, O'Donnell AE, Bradley JM. Airway
clearance, mucoactive therapies and pulmonary
rehabilitation in bronchiectasis. Respirology.
2019;24(3):227-37.

Lee A, Button B, Denehy L. Current Australian
and New Zealand physiotherapy practice in the
management of patients with bronchiectasis and
chronic obstructive pulmonary disease. New
Zealand Journal of Physiotherapy. 2008;36(2).
Lewis LK, Williams MT, Olds TS. The active
cycle of breathing technique: a systematic review
and meta-analysis. Respiratory Medicine.
2012;106(2):155-72.

AbdelHalim HA, AboEINaga HH, Fathy KA.
Comparison between active cycles of breathing
with postural drainage versus conventional chest
physiotherapy in subjects with bronchiectasis.
Egyptian Journal of Chest Diseases and
Tuberculosis. 2016;65(1):157-65.
Herrero-Cortina B, Alcaraz V, Vilaro J, Torres
A, Polverino E. Impact of Hypertonic Saline
Solutions on Sputum Expectoration and Their
Safety Profile in Patients with Bronchiectasis: A
Randomized Crossover Trial. Journal of Aerosol
Medicine and Pulmonary Drug Delivery.
2018;31(5):281-9.

Wills PJ, Hall RL, Chan W, Cole PJ. Sodium
chloride increases the ciliary transportability of
cystic fibrosis and bronchiectasis sputum on the
mucus-depleted bovine trachea. The Journal of
Clinical Investigation. 1997;99(1):9-13.

Bellone A, Lascioli R, Raschi S, Guzzi L, Adone
R. Chest physical therapy in patients with acute
exacerbation of chronic bronchitis: effectiveness
of three methods. Archives of Physical Medicine
and Rehabilitation. 2000;81(5):558-60.



Letters in High Energy Physics
ISSN: 2632-2714

Volume 2024

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

McCarroll ML, Pohle-Krauza RJ, Volsko TA,
Martin  JL, Krauza ML. Use of the
Breathlessness, Cough, and Sputum Scale
(BCSS((c))) in Pulmonary Rehabilitation. The
Open Respiratory Medicine Journal. 2013;7:1-5.
Carlin  BW. Pulmonary rehabilitation: an
historical perspective. Seminars in Respiratory
and Critical Care Medicine. 2009;30(6):629-35.
Piquette CA, Clarkson L, Okamoto K, Kim JS,
Rubin BK. Respiratory-related quality of life:

relation to pulmonary function, functional
exercise capacity, and sputum biophysical
properties. Journal of Aerosol Medicine.

2000;13(3):263-72.

Leidy NK, Rennard SlI, Schmier J, Jones MK,
Goldman M. The breathlessness, cough, and
sputum scale: the development of empirically
based quidelines for interpretation. Chest.
2003;124(6):2182-91.

Santos MD, Milross MA, Eisenhuth JP, Alison
JA. Tubing internal diameter affects the
pressures and oscillation frequencies generated
by the therapist-made bubble-positive expiratory
pressure device. Physiotherapy Theory and
Practice. 2018;36(2):333-9.

King M, Phillips DM, Gross D, Vartian V, Chang
HK, Zidulka A. Enhanced tracheal mucus
clearance with high frequency chest wall
compression. The American Review of
Respiratory Disease. 1983;128(3):511-5.
Volsko TA, DiFiore JM, Chatburn RL.
Performance comparison of two oscillating
positive expiratory pressure devices: Acapella
versus Flutter. Respiratory care. 2003;48(2):124-
30.

Eaton T, Young P, Zeng I, Kolbe J. 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.
Chronic Respiratory Disease. 2007;4(1):23-30.
Murray MP, Pentland JL, Hill AT. A randomised
crossover trial of chest physiotherapy in non-
cystic fibrosis bronchiectasis. The European
Respiratory Journal. 2009;34(5):1086-92.
Patterson JE, Bradley JM, Hewitt O, Bradbury 1,
Elborn JS. Airway clearance in bronchiectasis: a

708

29.

30.

randomized crossover trial of active cycle of
breathing  techniques  versus  Acapella.
Respiration. 2005;72(3):239-42.

App EM, Kieselmann R, Reinhardt D,
Lindemann H, Dasgupta B, King M, et al.
Sputum rheology changes in cystic fibrosis lung
disease following two different types of
physiotherapy: flutter vs autogenic drainage.
Chest. 1998;114(1):171-7.

Dwyer TJ, Zainuldin R, Daviskas E, Bye PT,
Alison JA. Effects of treadmill exercise versus
Flutter(R) on respiratory flow and sputum
properties in adults with cystic fibrosis: a
randomised, controlled, cross-over trial. BMC
Pulmonary Medicine. 2017;17(1):14.



