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	Section
	Details

	Review Title
	Comparison of the Active Cycle Breathing Technique with other self-administered breathing techniques for the management of mucociliary production in cystic fibrosis – A Systematic Review

	Authors
	Muhammad Najeeb Ullah Khan, Asma Osama

	Citation
	Muhammad Najeeb Ullah Khan, Asma Osama. Comparison of the Active Cycle Breathing Technique with other self-administered breathing techniques for the management of mucociliary production in cystic fibrosis – A Systematic Review. Not yet published.

	Country
	Pakistan

	Registration Number
	PROSPERO: CRD420251172383

	Condition or Domain
	Cystic fibrosis; mucus discharge; active cycle of breathing technique

	Rationale for the Review
	Patients with cystic fibrosis produce excessive thick mucus that is difficult to clear by normal expectoration, leading to infections, reduced airflow, and impaired lung function. Physical exercise and airway clearance techniques (ACTs) are key to mucus clearance and improved ventilation. However, there is no comprehensive comparison of self-administered techniques, including ACBT, to identify the most effective method for improving mucus clearance and quality of life in CF patients.

	Review Objectives
	To evaluate the effectiveness of the Active Cycle of Breathing Technique (ACBT) compared to other self-administered airway clearance techniques in improving mucus clearance, lung function, and quality of life in cystic fibrosis patients.

	Specific Questions
	1. How does ACBT compare to other self-administered airway clearance techniques in improving mucus clearance?
2. What is the relative effect of ACBT on lung function (FEV₁, FVC) and oxygen concentration?
3. Does ACBT result in greater improvement in health-related quality of life compared to other self-managed techniques?

	Keywords
	Cystic fibrosis; pulmonary function test; quality of life; autogenic drainage; postural drainage; ACBT; airway clearance

	Eligibility Criteria – Population
	Inclusion: Individuals of any age or sex diagnosed with cystic fibrosis; studies published in English; randomized controlled trials comparing ACBT with at least one other breathing or airway clearance technique.
Exclusion: Animal or cellular studies, case reports, duplicates, reviews, editorials, unpublished data, or studies with irrelevant outcomes.

	Intervention(s)
	Active Cycle of Breathing Technique (ACBT). Studies must compare ACBT with at least one other self-administered technique such as autogenic drainage, postural drainage, postural exercise, positive expiratory pressure (PEP) mask, or ELTGOL (expiration with open glottis in lateral posture).

	Comparator(s)
	Other self-administered airway clearance techniques (e.g., autogenic drainage, postural drainage, PEP therapy, ELTGOL). Excluded comparators: device-assisted or guided techniques (e.g., Flutter, Acapella, The Vest).

	Study Design
	Inclusion: Randomized controlled trials (RCTs).
Exclusion: All non-randomized, observational, or qualitative studies.

	Outcomes
	Primary: Lung function (FEV₁, FVC) measured by mean difference (% predicted).
Secondary: Sputum weight (grams), oxygen saturation (mean %), and quality of life (Leicester Cough Questionnaire score).

	Search Strategy
	Databases: PubMed, MEDLINE, and Cochrane Library.
Search period: No date restrictions applied; all available years included up to the present.
Language: English only.
Other sources: Forward citation searching and screening of reference lists.

	Study Selection Process
	Studies will be screened by one reviewer (or machine) and verified by another reviewer (or machine). Screening involves three stages: initial title/abstract screening, full-text review, and duplicate verification. Disagreements will be resolved through discussion or by a third reviewer.

	Data Collection
	Data will be extracted by one reviewer (or machine) and checked by another. Authors will not be contacted for missing data. Extraction will include study design, participants, interventions, outcomes, and results.

	Risk of Bias Assessment
	Risk of bias will be assessed using the Cochrane Risk of Bias Tool (RoB-1) across six domains: selection, performance, detection, attrition, reporting, and other biases. Results will be displayed using Review Manager (RevMan 5.4.1).

	Data Synthesis Strategy
	Quantitative synthesis will follow PRISMA 2020 guidelines. Continuous data (FEV₁, FVC, LCQ) will be analyzed using mean differences or standardized mean differences. Narrative synthesis will be provided when meta-analysis is not feasible.

	Handling Missing Data
	Analyses will use available data only; the impact of missing data will be discussed. Sensitivity analyses will assess robustness.

	Current Stage of Review
	Pilot work completed. Formal searching and study identification initiated. Screening in progress.

	Timeline
	Start date: 20 September 2025
End date: 30 November 2025

	Review Status
	Ongoing

	Language of Publication
	English

	Affiliation
	Medicare Cardiac and General Hospital, Pakistan

	Funding
	No external funding; self-supported by the authors.

	Peer Review
	This planned review has not yet undergone external peer review.

	Conflict of Interest
	No conflicts of interest declared by any author.

	Contact
	Dr. Muhammad Najeeb Ullah Khan
Email: dr.mnajeebullahkhan@gmail.com
ORCID: 0009-0003-7769-0820

	Availability of Full Protocol
	The full protocol has been uploaded to PROSPERO and will be available following review completion.

	Link to Record
	https://www.crd.york.ac.uk/PROSPERO/view/CRD420251172383




APPENDIX B: Table summarizing studies used in this systematic review

	[bookmark: _Hlk80785456]Author’ name
	Year
	Country
	Mean age (SD)
	Characteristics
	Sample Size
	Study design
	Treatment & Duration
	Control & Duration
	Follow up period
	Measurement of outcomes
	OUTCOMES

	Miller et al.,
	1995
	UK
	24.6 (3.9)
	Patients with CF
	18
	RCT
	ACBT-
2days (1week apart)
	AD-
2days (1week apart)
	1week
	Pre-post therapy
	1, 2, 3

	Williams et al.,
	2001
	Australia
	15.4(1.4)
	Patients of CF with an acute infection
	15
	RCT
	ACBT- alone
2 days
	ACBT- assisted by therapist
2days
	2days
	15-20mins after therapy
	1,3

	Chatham et al.,
	2004
	UK
	21.9(2.9)
	Patients of CF with an acute infection
	20
	RCT
	ACBT- 4 days
	PD with percussion- 4 days
	4 days
	30mins after therapy
	1,2

	Hristara-Papadopoulou & Tsanakas,
	2007
	Greece
	12.37(3.93)
	Patients with CF
	35
	RCT
	ACBT- for 3mo
	PD with percussion, active exercises- for 3mo
	3 mo
	15mins after therapy
	2

	Pryor et al.,
	2010
	International
	31.1 (9.7)
	Patients with CF
	75
	RCT
	ACBT- for a year
	AD- for a year
	0,6,12 mo
	At follow-ups 0,6,12 mo
	1,4

	AbdelHalim et al., 
	2016
	UK
	51.56 (15)
	Patients with bronchiectasis  CF
	30
	RCT
	ACBT – daily
	PD- daily
	14 days
	At 14th day
	1,2,3,4

	Muñoz et al.,
	2018
	Spain
	66.8 (8.4)
	Patients with bronchiectasis  CF

	44
	RCT
	ACBT- daily
	ELTGOL technique- daily
	12 mo
	At 0,1,3,6,9,12
	1,2,4

	Üzmezoğlu et al., 
	2018
	Turkey
	54.9 (9.1)
	Patients with bronchiectasis CF
	40
	RCT
	ACBT- daily 
	AD- daily
	1 mo
	At 1 mo
	1,2,4

	Stanford et al.,
	2019
	UK
	35.5 (17.1)
	Patients with CF
	14
	RCT
	ACBT- 1 day
	NIV with ACBT- 1 day
	2 days
	30mins after each session
	1,2,3,4

	Güngör et al.,
	2021
	Turkey
	9.1 (1.9)
	Patients with CF
	19
	RCT
	ACBT- once/wk
	Exercises*- one/wk
	0,1.5,3, 6 mo
	At 0,1.5,3, 6 mo
	1,4



Abbreviations: RCT- Randomized control trial, CF- Cystic fibrosis, ACBT- Active cycle breathing technique, WK- Week, MO- Month, B/W- Between, SD- Standard deviation, ELTGOL technique- Expiration with open glottis in lateral posture, AD- Autogenic drainage, PD- Postural drainage, NIV- Non-invasive ventilation

EXERCISES: Thoracic motion, stretching (pectoral), muscle strengthening (extensors of back), and postural exercises

Outcomes: 1-PFT, 2-Sputum weight, 3-Oxygen saturations, 4- Quality of life






