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 Abstract
Objective
The aim of this scoping review was to understand the extent and type of evidence 
available in relation to airway clearance techniques in the intubated adult.

Introduction
This review was commissioned by the Association of Chartered Physiotherapists in 
Respiratory Care (ACPRC) special interest group as a method of summarising the avail-
able evidence on this topic on behalf of its members. Airway clearance in the intubated 
adult is a key objective of respiratory physiotherapists and although evidence-based 
guidelines exist in this area, there is no recent summary regarding the extent of the 
literature which could inform future research and clinical practice.

Inclusion criteria
Studies which investigated adults who were intubated either via an endo-tracheal or 
tracheostomy tube met the criteria. All study designs, including reviews, case reports 
and animal studies, which reported any physiotherapy-related airway clearance tech-
niques were included.
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Introduction
The ACPRC editorial board is comprised of respiratory physiotherapy clinicians and aca-
demics who have volunteered through their ACPRC membership to be part of the editorial 
board. The purpose of the board is to lead scoping, commissioning, co-ordination and de-
livery of all new ACPRC guidance documents and resources, in order to facilitate knowledge 
sharing and drive improvements in the quality of care for respiratory patients. 

Methods
The following databases were searched: SCOPUS, PubMed, PEDro, CINAHL Plus, 
and Clinical Trials Registry. The search was completed in December 2021 and lim-
ited to full text papers published since 2011. Following the key word search strategy, 
each title and abstract was screened for relevance to the scoping review aim and the 
study design was identified. Population, intervention, comparator and outcome (PICO) 
data extraction was completed for all included papers in order to identify themes. 
The number and type of evidence retrieved, as well as key themes and outcomes were 
summarised.

Results
The scoping review identified 138 suitable papers for inclusion. Of these, 11 were 
systematic reviews and 39 were randomised clinical trials, representing a moder-
ately large evidence-base on this topic. Also included were other experimental, ob-
servational and qualitative studies, narrative reviews and animal and bench studies. 
Key interventions were identified including multi-modal chest physiotherapy, hyper-
inflation and manual chest compression techniques. Reported outcome measures 
were mainly short-term, such as sputum yield and oxygenation, whilst longer-term 
outcome measures such as ICU length of stay and ventilator-associated pneumonia 
(VAP) rates were reported less frequently. Outcome measures related to physiological 
stability were also reported by some studies.

Findings of the review were that airway clearance techniques for the intubated adult 
appear to be safe. There is a moderate body of evidence regarding their efficacy for 
short-term outcomes such as sputum yield, oxygenation and respiratory mechanics. 
There is limited evidence regarding their efficacy for longer-term outcomes.

Conclusion
This scoping review summarises the extent of available evidence regarding airway 
clearance for intubated adults. Future research should focus on the effects of airway 
clearance techniques on longer-term outcome measures such as VAP rates and extu-
bation outcome.
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The editorial board discussed potential areas for investigation which had been suggested 
by its membership and agreed that the area of airway clearance for the intubated adult 
should be prioritised. The lead author Gabriella Cork, as a member of the editorial board, 
was nominated to lead the scoping review and other ACPRC members who were practising 
respiratory physiotherapist clinicians volunteered to assist with the process.

Airway clearance for the intubated adult is an important responsibility for respiratory 
physiotherapists in the intensive care unit (ICU) (1) and involves the mobilisation and sub-
sequent removal of respiratory secretions via the endotracheal or tracheostomy tube. In-
tubation and the associated mechanical ventilation, prolonged recumbency and sedation 
result in reduced cough efficacy, reduced mucociliary transport and atelectasis which can 
in turn lead to retained secretions and ventilator-associated pneumonia (2, 3, 4, 5). Physi-
otherapeutic techniques to assist with the removal of sputum from the intubated patient 
such as manual chest compression, hyperinflation and positioning are frequently used by 
physiotherapists (6, 7). However, evidence investigating the efficacy of such techniques has 
been deemed overall of poor quality with conflicting findings (8).

Recent Faculty of Intensive Care Medicine (FICM) guidelines recommend ‘targeted airway 
clearance interventions’ for invasively ventilated patients but do not stipulate which airway 
clearance interventions should be utilised (9). Furthermore, the same publication recom-
mends that individual physiotherapy services should develop their own evidence-based 
guidelines for the use of airway clearance techniques. A major purpose of this scoping re-
view was to determine whether there is sufficient evidence available on this topic to inform 
collaborative clinical guidelines.

A preliminary search of SCOPUS and the Cochrane Database of Systematic Reviews was 
conducted and whilst recent reviews in this area exist, they have focused on individual 
techniques such as manual therapy (10) or hyperinflation (11, 12), on specific populations 
such as those with community-acquired pneumonia (13) and traumatic brain injury (14), 
or on specific outcomes such as ventilation-associated pneumonia (VAP) rates (15). One 
systematic review (8) did have a wider focus and included a variety of physiotherapeutic 
techniques and outcomes relevant to airway clearance, however a number of new exper-
imental studies have subsequently been published. These have not yet been captured 
by guidelines, recommendations or systematic review and may further contribute to the 
knowledge base in this topic.

The aim of this scoping review is to understand the extent and type of evidence in relation 
to airway clearance in the intubated adult in order to inform future recommendations for 
respiratory physiotherapy clinicians and researchers.
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Review question
What is the extent of the current evidence-base in relation to airway clearance in the intu-
bated adult?

Eligibility criteria
Participants
Adults who were intubated either via endotracheal or tracheostomy tube at the time of the 
investigation. Paediatric studies were excluded.

Concept
Airway clearance techniques that are performed by physiotherapists as summarised by 
Berry et al (16). Additional airway clearance techniques that are more commonly performed 
by medical staff such as bronchoscopy or that are pharmacological in nature were excluded. 
Techniques such as automated lateral bed rotation, humidification or endotracheal suc-
tioning alone were excluded as these were deemed to be primarily routine, nurse-delivered 
interventions.

Context
Airway clearance techniques for the intubated adult are usually performed in the ICU, 
however studies were not excluded if they investigated intubated adults in other clinical 
settings such as weaning units or post-op recovery areas. This scoping review was planned 
and initial searches conducted prior to the global COVID-19 pandemic, therefore studies re-
lating to the treatment of COVID-19 were excluded as they were deemed by the co-authors 
to be beyond the initial remit and purpose of the review.

Types of sources
This scoping review considered both experimental and quasi-experimental study designs 
including randomised controlled clinical trials, non-randomised controlled trials and 
before and after studies. In addition, analytical observational studies including prospec-
tive and retrospective cohort studies, case-control studies and analytical cross-sectional 
studies were considered for inclusion. This review also included descriptive observational 
study designs including case series, individual case reports and descriptive cross-sectional 
studies as well as animal and bench studies. Qualitative studies on this topic were addition-
ally summarised alongside systematic reviews and meta-analyses that met the inclusion 
criteria.

Opinion papers (including editorials) as well as conference abstracts were excluded.

Methods
The scoping review was conducted in accordance with the JBI methodology for scoping 
reviews (17).
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Search strategy
An initial limited search of SCOPUS was undertaken to identify articles on the topic. 
The text words contained in the titles and abstracts of relevant articles, the index terms 
used to describe the articles, and a collaborative, iterative process by the co-authors 
were used to develop a full search strategy (see Appendix 1 for full SCOPUS search strategy). 
The search strategy, including all identified keywords and index terms, was adapted for 
each of the included databases. The reference lists of all review papers were subsequently 
screened for additional studies.

Studies published in any language where a full English version was available were included. 
Studies published from 2011 onwards were included as the most comprehensive system-
atic review was published in 2013, and the vast majority of its 85 included papers were 
published pre-2011 (8).

The databases searched were SCOPUS, PubMed, CINAHL Plus, and PEDro. Google Scholar 
search engine was additionally employed using the same search terms, limited to the initial 
500 papers due to default sort by relevance. The Clinical Trials Registry was also searched 
for unpublished studies that were completed within the previous three years which might 
reasonably be in the process of being published at the time of the review. The final search 
was completed in December 2021.

Source of evidence selection
Following the search, titles and abstracts were screened by co-authors (Clare Wade, Alison 
Gordon, Anna Vaughan-France, Amelia Palmer, Katy Walker and Una Jones) for assessment 
against the inclusion criteria. Potentially relevant sources were retrieved in full and up-
loaded into EndNote X9, 2018 (Clarivate Analytics, P.A., U.S.A.) and duplicates removed. 
The full text of selected citations was assessed in detail against the inclusion criteria by the 
lead author (Gabriella Cork) and cross-checked independently by Clare Wade. Reasons for 
the exclusion of evidence following full text review were recorded and reported (Figure 1).

Data extraction and synthesis
Data regarding study design, population, intervention, comparator and outcome (PICO) 
was extracted from papers included in the scoping review by the co-authors using a data ex-
traction tool developed by Una Jones. The data extracted included key findings relevant to 
the review question. Themes were identified during the data extraction process and the pa-
pers grouped both by type of evidence and sub-themes within the overall airway clearance 
topic. For papers which included more than one type of airway clearance, the intervention 
was classified as ‘multi-modal chest physiotherapy’. Key outcome measures were also iden-
tified. Due to the breadth of the scoping review, quality assessment of the experimental 
papers was not undertaken beyond classifying them according to their study design.



125 Journal of ACPRC • Volume 54 • Issue 2 • 2022  Go to contents page

Results
The scoping review retrieved 138 relevant papers (see Figure 1). Of these, 11 were sys-
tematic reviews (summarised in Appendix 1) and 39 were randomised clinical trials (sum-
marised in Appendix 2), see Figure 2 for full break-down of papers by evidence-type and 
Appendices 3–8 for summaries of all other included papers.

The most common reported intervention was multi-modal chest physiotherapy with 45 
publications exploring this topic. Common airway clearance techniques such as hyperin-
flation and manual chest compressions were also extensively studied. Figure 3 gives a full 
break-down of the papers included in the scoping review according to their theme.

The key interventions, outcome measures and findings from comparative studies included 
in this scoping review are summarised in Table 1. The most commonly reported outcome 
measures were sputum yield and oxygenation.

 Figure 1: PRISMA flow chart for the scoping review process.

Papers yielded by searching: 
• SCOPUS = 759
• PEDro = 126
• CINAHL Plus = 609
• PubMed = 875
• Google Scholar = 500
• Clinical Trials Registry = 86

Did not meet inclusion criteria:
• Not airway clearance n = 5
• Pharmacological interventions n = 13
• Medical interventions n = 6
• Nursing interventions n = 4
• Paediatric papers n = 18
• Participants not intubated n = 6
• Full text not in English n = 3
• Abstract only n = 4
• Editorial n = 1

Titles screened n = 2955
Title not relevant to scoping
review topic: n = 2570

Duplicates: n = 187De-duplication n = 385

Full-text papers screened
n = 198

Papers included in the
scoping review 138
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 Figure 2: Summary of included sources according to evidence type.

 Figure 3: Summary of included sources according to theme and evidence type.

MHI = manual hyperinflation; VHI = ventilator hyperinflation; MI:E = mechanical 
in-exsufflation.
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 Table 1: Summary of key interventions and outcome measures.

Multi-modal MHI/VHI Manual 

techniques

Cough 

augmentation

Positioning Adjuncts

Short-

term 

outcome 

measures

Sputum yield Systematic review:

van der Lee, 2020+

RCT: Naue, 2014+

Systematic review:

Anderson, 2015=

Paulus, 2012+

RCT:

Dennis, 2012=

Jacob, 2020+

Naue, 2011=

Naue, 2019+

Experimental:

Bhoir, 2017=

El-Deen, 2013+

Ibrahim, 2018+

Systematic 

review:

Borges, 2017=

RCT:

Genc, 2011=

Guimaraes, 

2014+

Yousefnia-Darzi, 

2016+

Laboratory:

Ouchi, 2020+

Experimental:

Suh, 2011=

RCT:

Coutinho, 

2018=

de Camilis, 

2018+

Martinez-

Alejos, 2021+

RCT:

Shetty, 2020+

RCT:

Chicayban, 

2011+

Jones, 2013+

Kluayhom-

thong, 2019+ 

Experimental:

Kuyrukluyildiz, 

2016+

Oxygenation Systematic review:

Andrews, 2013+

RCT:

Mohamed, 2017+

Observational:

Meawad, 2018

Moreira, 2015=

Ntoumenopoulos, 

2014-

Experimental:

Hariedy, 2015+

Systematic review:

Anderson, 2015=

Paulus, 2012+

RCT:

Malekzadeh, 2016+

Mohamed, 2017+

Observational:

Frank, 2015+

Experimental:

Bhoir, 2017=

El-Deen, 2013+

Ibrahim, 2018+

Raafat, 2011+

Waqas, 2014+

Systematic 

review:

Borges, 2017=

RCT:

Genc, 2011=

Kohan, 2014+

Observational:

Via, 2012+

Experimental:

Ashtankar, 

2019+

None Systematic 

review:

Hewitt, 2016+

Experimental:

Guner, 2015=

Observational:

Lee, 2011=

Experimental:

Kuyrukluyildiz, 

2016+

Respiratory 

mechanics

Systematic review:

Andrews, 2013+

Stiller, 2013+

Van der Lee, 2020+

RCT:

Naue, 2014+

Observational:

Moreira, 2015+

Systematic review:

Anderson, 2015=

Paulus, 2012+

RCT:

Linnane, 2019= 

Paulus, 2011+

Ribeiro, 2019

Experimental:

Bhoir, 2017=

Systematic 

review:

Borges, 2017=

Observational:

Via, 2012+

Experimental:

Ashtankar, 

2019+

Suh, 2011+

RCT:

de Camilis, 

2018+

Martinez-

Alejos, 2021+

None RCT:

Chicayban, 

2011+

Chuang, 2017+

Experimental:

Longhini, 2020+

Peak expiratory 

flow/expiratory 

flow bias

None RCT:

Ribeiro, 2019

Laboratory:

Bennett, 2015

Chapman, 2019

Li Bassi, 2019=

Thomas, 2015

Experimental:

Paulus, 2014

RCT:

Amaral, 2019+

Oliveira, 2019+

Laboratory:

Marti, 2013+

Laboratory:

Guerin, 2011

Volpe, 2018

Laboratory:

Li Bassi, 2014+

RCT:

Chicayban, 

2011+

Laboratory: 

Fernandez-

Restrepo, 2017
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Longer-

term 

outcome 

measures

Ventilator-

acquired 

pneumonia 

rates

Systematic review:

Pouzuelo-

Carrascosa, 2018=

Stiller, 2013=

Wang, 2019=

RCT:

Mohamed, 2017+

Pattanshetty, 2011+

Observational:

Kubo, 2021+

None RCT:

El-Hamid, 2017+

Observational:

Kuroiwa, 

2021+

Laboratory:

Li Bassi, 2014+

RCT:

Spapen, 2015+

Experimental:

Kuyrukluyildiz, 

2016+

Mortality Systematic review:

Pouzuelo-

Carrascosa, 2018+

None None None None None

ICU length 

of stay/

duration of 

mechanical 

ventilation

Systematic review:

Pouzuelo-

Carrascosa, 2018=

Stiller, 2013=

Van der Lee, 2020=

RCT:

Berti, 2012+

Pattanshetty, 2011-

Mohamed, 2017+

Experimental:

Castro, 2013+

Wang, 2018=

None None Systematic 

review:

Rose, 2017+

None RCT:

Chen, 2016+

Clinkscale, 

2012=

Observational:

Lee, 2011=

Extubation/

weaning 

success

Experimental:

Wang, 2018+

None None Systematic 

review:

Rose, 2017+

RCT:

Goncalves, 

2012+

Observational:

Bach, 2015

None None

Physio-

logical 

stability

Haemodynamic 

observations

RCT:

Blattner, 2017-

Observational:

Neto, 2013=

Jiandani, 2018=

Ntoumenopoulos, 

2014=

RCT:

Ribeiro, 2019

RCT:

Boussari, 2014-

Tomar, 2019-

Systematic 

review:

Rose, 2017=

Systematic 

review:

Hewitt, 2016=

RCT:

Hongratta, 

2014-

Experimental:

Guner, 2015-

None

Neurological 

observations

Systematic review:

Ferreira, 2013-

Observational:

Neto, 2013=

None RCT:

Tomar, 2019-

None None None

= Denotes no significant difference between intervention and control/comparison.

+ Denotes significant finding in favour of the intervention compared with control/comparison.

- Denotes significant finding in favour of the control/comparison compared with the intervention.

RCT = randomised clinical trial; MHI = manual hyperinflation; VHI = ventilator hyperinflation.
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A summary of the non-experimental research included in this scoping review is provided 
in Table 2.

 Table 2: Summary of non-experimental research.

Method Author Country Aims Study population

Survey Hayes 2011 Australia and 
New Zealand

VHI practice Physiotherapists

Bhat 2014 India Chest physiotherapy 
in neuro ICU

Physiotherapists 
(44.3% response)

Lottering 2016 South Africa Physiotherapy practice 
in South African ICUs

Physiotherapists 
(33.8% response)

Rose 2016 Canada Cough augmentation 
techniques in critically ill

Physiotherapists

Grammatopoulo 
2017

Greece Physiotherapy services 
provided in public ICUs

ICU directors and 
ICU physiotherapists 
(68.7% response)

Matilde 2017 Brazil Bronchial hygiene 
techniques in ventilated 
patients

Physical therapists 
– on call or intensive 
care specialists

Newstead 2017 Australia Critical care nurses’ 
attitudes to traditional 
chest physiotherapy

Critical care nurses 
(response rate 12%)

Rose 2018 Canada and U.K. Use of airway clearance 
strategies in NMD and SCI 
requiring NIV or IMV

Respiratory clinicians 
across U.K. (n = 63) 
and Canada (n = 92)

Stilma 2021 Netherlands Airway care interventions 
for mechanically ventilated 
patients

ICU clinical 
representative 
(92% nurses) 
(85% response rate)

Delphi Skinner 2016 Australia and 
New Zealand

Minimum standards 
of clinical practice for 
physiotherapists working 
in critical care

Experts – clinical 
and academic 
physiotherapists 
>5 years’ experience

Twose 2019 U.K. Minimum standards 
of clinical practice for 
physiotherapists working 
in critical care

Experts – clinical 
and academic 
physiotherapists 
>3 years experience

van der Lee 2019 International Respiratory physiotherapy 
management of ventilated 
adults with community 
acquired pneumonia

Experts – clinical 
and academic 
physiotherapy experts
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Qualitative Connolly 2020 U.K. Airway clearance 
techniques and use of 
mucoactive agents for 
critically ill patients with 
respiratory failure

Physiotherapists >2 
years’ experience

van der Lee 2020 Australia Clinical validation 
of expert consensus 
statements for respiratory 
physiotherapy management 
of mechanically ventilated 
patients

Physiotherapists, 
nurses, consultant 
intensivists

ICU = intensive care unit; VHI = ventilator hyperinflation; IMV = invasive mechanical ventilation; NMD = neu-

romuscular disease; SCI = spinal cord injury; NIV = non-invasive ventilation.

Discussion
The papers retrieved by this deliberately wide-ranging scoping review were diverse and 
as well as clinical efficacy papers, included assessment of the requirements for airway 
clearance techniques (ACTs), physiological effects of ACTs, opinions of caregivers, service 
delivery and clinical recommendations.

Non-experimental research 
Clinician opinion regarding airway clearance techniques using surveys of current practice 
has been the subject of a number of recent studies (18, 19, 20, 21, 22, 23, 24). These sur-
veys have highlighted that a number of varying airway clearance and cough augmentation 
techniques are used by critical care clinicians. Studies reported heterogeneity of intensity 
and combination of ACTs in addition to variation in clinical practice. Rationale for com-
mencing airway clearance techniques is similar across studies, including to aid in sputum 
clearance and promotion of improved alveolar recruitment and ventilation. Some studies 
highlight that lack of knowledge, training, and expertise may contribute to reduced adop-
tion of techniques such as mechanical in-exsufflation (22) and ventilator hyperinflation 
(23). Such studies recognise the lack of clinical guidance in this area.

Qualitative studies with physiotherapists and wider critical care clinicians highlight the 
importance of teamwork, clinical reasoning, clinical experience and communication as 
key in the selection and effective implementation of airway clearance interventions for 
mechanically ventilated adults (6, 25).

A recent focus of non-experimental research has been the production of clinical guidelines 
using a Delphi technique to achieve expert consensus, specifically to identify core clini-
cal competencies for practitioners implementing airway clearance techniques (1, 26) and 
best practice for the treatment of community-acquired pneumonia (21). Expert consensus 
panels recognise that physiotherapy competence in airway clearance interventions such 
as hyperinflation techniques, manual chest wall techniques, positioning, normal saline 
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instillation and suction are a minimum standard of practice for physiotherapists working 
in ICU in their respective countries (1, 26). This scoping review did not retrieve any recent 
clinical guidelines to aid in the selection, implementation or evaluation of airway clearance 
techniques for non-specific intubated adults.

Experimental research: short-term outcomes
Papers focusing on clinical efficacy investigated interventions that enhanced inspiratory 
volume and/or expiratory flow. The effects of such airway clearance techniques were pri-
marily reported on short-term outcomes such as oxygenation, sputum yield, respiratory 
mechanics (for example, dynamic compliance) and peak expiratory flow (PEF; either abso-
lute PEF or peak inspiratory-expiratory flow (PIF:PEF) ratio). Although sputum yield is the 
most direct outcome measure for the efficacy of airway clearance techniques, oxygenation 
and respiratory mechanics are reported frequently. Techniques which appear to enhance 
sputum yield include adjuncts such as high-frequency chest wall oscillation (HFCWO) and 
oscillatory positive expiratory pressure (OPEP) devices (27, 28, 29, 30), head down posi-
tioning (31), and multi-modal chest physiotherapy (13, 32). The evidence for the effect of 
hyperinflation, manual techniques and cough augmentation on sputum yield is mixed, 
with contradictory findings. Several studies have reported no difference in effect between 
manual hyperinflation and ventilator hyperinflation regarding sputum yield, including a 
systematic review (11).

The most effective interventions to improve oxygenation in the short-term appear to be 
manual and ventilator hyperinflation with multiple studies reporting statistically signifi-
cant if not necessarily clinically significant findings in favour of this intervention (12, 33, 34, 
35, 36, 37, 38, 39). Improvements in respiratory mechanics such as static and dynamic lung 
compliance were reported with multi-modal chest physiotherapy by multiple systematic 
reviews (8, 13, 40). Several experimental studies reported a similar effect with airway clear-
ance adjuncts (27, 41, 42) which seems to be an emerging area of research that warrants 
further attention.

Animal studies have investigated the effect of airway clearance techniques on PEF, particu-
larly to determine whether the threshold for mucous movement can be achieved by head 
down positioning and manual techniques (43, 44). A number of clinical studies have also 
explored this outcome measure with adjuncts (27) and manual techniques (45, 46) being 
shown to improve PEF.

Cardiovascular and neurological stability have been investigated in a number of studies and 
whilst some statistically significant deteriorations have been reported during various air-
way clearance techniques, authors concluded that these were transient and non-clinically 
significant. This suggests that ACTs are safe for the intubated patient (47, 48).



132 Journal of ACPRC • Volume 54 • Issue 2 • 2022  Go to contents page

Experimental research: longer-term outcomes
Longer-term outcome measures such as mortality, ICU length of stay, ventilator-acquired 
pneumonia (VAP) rates and extubation outcome were reported by some studies although 
far less frequently than short-term outcomes. Understandably, these longer-term outcome 
measures have been a focus of systematic reviews (8, 13, 15, 49). With the exception of mor-
tality (49), systematic reviews included in this scoping review report no significant effect 
of airway clearance techniques on any of these longer-term outcome measures (8, 13, 15).

This scoping review retrieved a number of experimental studies reporting reduced VAP 
rates with airway clearance adjuncts (30, 50), head-down positioning (43), manual tech-
niques (51) and multi-modal chest physiotherapy (34, 52). Similarly, an improved likelihood 
of extubation success has been reported in some studies with cough augmentation (53) 
and multi-modal chest physiotherapy (54). Whilst quality was not assessed as part of this 
scoping review, these findings suggest that the effect of airway clearance techniques on 
VAP rates and extubation outcome may warrant further investigation.

Limitations of this scoping review
This scoping review was intentionally limited to airway clearance techniques that are typ-
ically delivered by respiratory physiotherapists in the adult ICU. Due to this, some aspects 
of airway clearance such as routine suctioning, humidification, regular repositioning, bron-
choscopy and pharmacological interventions were not included.

A major methodological limitation was the lack of quality assessment of the included pa-
pers. Due to the wide-ranging remit of the review and number of papers retrieved, this was 
beyond the scope of this review and was not deemed necessary in order to meet the aims 
and objectives set out in advance. Randomised clinical trials were carefully screened and 
if they failed to meet the criteria for randomisation as described by PEDro (55), they were 
classified as ‘other experimental’ studies.

Future research
Future experimental research is still required to determine the effectiveness of airway 
clearance techniques in the intubated adult. Existing randomised clinical trials have fo-
cused on short-term outcomes and therefore a reasonably comprehensive body of evidence 
is available for common interventions such as hyperinflation and manual techniques in this 
regard. There are emerging interventions with an increasing evidence-base such as cough 
augmentation and airway clearance adjuncts. As an outcome measure, PEF appears to be 
influenced by ACTs, however its relevance to other, more clinical outcomes would benefit 
from further experimental investigation. Another under-researched area is positioning for 
airway clearance, despite this being a routinely used intervention for intubated adults (20). 
A focus for future research should be the effect of airway clearance on longer-term out-
comes, particularly VAP rate and extubation success as these appear to be outcomes that 
may be influenced by ACTs.
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Future reviews should be carefully considered and rationalised. There would be merit in 
an updated systematic review investigating the effect of manual techniques as several re-
cent studies have not yet been captured by such a review. Furthermore, airway clearance 
adjuncts for the intubated patient have not yet been investigated by systematic review and 
this may be an area that warrants the same. A plethora of narrative reviews on this topic 
are already available and therefore any future narrative reviews should have a clear and 
unique focus.

Conclusion
This scoping review was undertaken as an area of priority for the ACPRC editorial board. 
The extent of the available evidence regarding airway clearance for intubated adults has 
been summarised, thus achieving the aim of the scoping review. Included papers were di-
verse and wide-ranging in their findings. Overall, the evidence-base regarding the efficacy 
of airway clearance techniques for short-term clinical outcome measures is moderately 
large. Currently, there is limited evidence regarding their efficacy for longer-term outcome 
measures. There is a moderate body of evidence reporting that airway clearance techniques 
are safe for the intubated adult.

Future clinical research should focus on the effects of airway clearance techniques on 
longer-term outcome measures such as VAP rates and extubation outcome as well as inves-
tigating common but under-researched interventions such as positioning. As the quality 
of the studies was not assessed in this scoping review, future work is needed to develop 
clinical recommendations based on both short- and long-term efficacy of airway clearance 
techniques for adults who are intubated.
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