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The respiratory therapist has had integrated adjuncts to improve mucus clearance for decades.
However, there is a lack of literature describing the impact of these interventions on specific patient
populations, resulting in an inability to make recommendations about the use of devices and
techniques. The purpose of this article is to review recent literature regarding airway clearance
therapies in a manner that is most likely to have interest to the readers of RESPIRATORY CARE. Key
words: airway clearance; chest physical therapy; high-frequency chest-wall compression; intrapulmo-
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Introduction

The use of airway clearance techniques is often based
on anecdotal evidence or historical practice rather than on
evidence. In truth, there is a significant lack of high-level
evidence for airway clearance techniques.1 Recent research
has focused on a variety of airway clearance interventions,
including chest physical therapy, high-frequency chest-

wall compression (HFCWC), intrapulmonary ventilation
(IPV), mechanical insufflation-exsufflation, and positive
expiratory pressure (PEP), in a variety of patient popula-
tions.

American Association for Respiratory Care Clinical
Practice Guideline

In late 2013, the American Association for Respiratory
Care (AARC) published “AARC clinical practice guide-
line: effectiveness of non-pharmacologic airway clearance
therapies in hospitalized patients.”1 This evidence-based
guideline put forth 9 recommendations for airway clear-
ance techniques in 3 different clinical scenarios: hospital-
ized adult and pediatric patients without cystic fibrosis;
adult and pediatric patients with neuromuscular disease,
respiratory muscle weakness, or impaired cough; and post-
operative adult and pediatric patients. Although supported
by low-level evidence, the recommendations identified that
airway clearance techniques are generally not indicated for
routine use in all patient populations. The lack of evidence
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is the driving force behind an inability to recommend many
of the airway clearance techniques in specific situations.1

Chest Physical Therapy

Considering that the purported benefit of chest physical
therapy is a reduction in retained secretions, it has been
hypothesized, although not proven, that a patient’s venti-
lation and oxygenation will improve as a result.1-3 In a
well-powered study investigating the effectiveness of chest
physical therapy in mechanically ventilated subjects diag-
nosed with sepsis, a statistically significant short-term im-
provement in oxygenation and ventilation was observed.4

The researchers’ conclusion that chest physical therapy
may produce immediate effects of improved oxygenation
(P � .02) and lactate levels (P � .001) is tempered by the
lack of discussion as to whether the improvement is sus-
tainable or temporary and by the number of uncontrolled
variables and the immediate timeframe of the post-inter-
vention measurements. Ultimately, existing evidence does
not support the routine use of chest physical therapy. Even
in the presence of symptomatic secretion retention, chest
physical therapy is recommended only if clinical indica-
tors of effectiveness are demonstrated and if the patient
tolerates the procedure.1

HFCWC

Typical applications of HFCWC are limited to patients
with thicker secretions, although there is no clear evidence
to support whether this intervention is more or less effec-
tive than any other airway clearance technique.5 In patient
populations in which generating an effective cough is prob-
lematic, the role of HFCWC is unclear. Fitzgerald et al6 hy-
pothesized that adherence to a long-term airway clearance
regime including HFCWC in the home improves morbidity
due to respiratory infections and reduces the number of hos-
pitalizations for children with neurological impairment who
are unable to generate an effective cough. Although the study
demonstrated a reduction in the number of hospitalizations
after initiation of HFCWC, the outcomes cannot be general-
ized due to small sample size (N � 7), minimum study power,
and lack of randomization.

In another study focusing on the use of HFCWC in
subjects unable to generate an effective cough, HFCWC
was applied after extubation to prevent pulmonary com-
plications and subsequent re-intubation.7 Subjects included
in the study sample had been intubated for 21 d or more
and demonstrated a small improvement in chest radio-
graphs compared with subjects who did not receive
HFCWC (P � .02). However, the researchers noted no im-
provement in weaning success rates, oxygenation, anxiety
levels, perceived dyspnea, or ICU stay. Due to a lack of
evidence, HFCWC is not recommended for routine therapy.1

IPV

In an effort to determine the efficacy of IPV in the
COPD population, Testa et al8 added IPV to the existing
pulmonary regimens of 20 subjects with COPD. The ex-
isting regimens consisted of combinations of pulmonary
rehabilitation, chest physical therapy, PEP, and cough tech-
niques. Although none of the subjects suffered adverse
reactions or harm from the IPV, post-intervention mea-
sures of oxygenation, pulmonary mechanics, and dyspnea
scores did not differ from pre-intervention measures, lead-
ing to the conclusion that IPV does not provide additional
benefit in this patient population. The evidence for IPV is
insufficient to make claims for safety or efficacy.1

Mechanical Insufflation-Exsufflation

Although the evidence is weak, cough-assist techniques,
including mechanical insufflation-exsufflation, have been
recommended for patients with neuromuscular disease, in
particular when the cough peak flow is � 270 L/min.1

Lacombe et al9 discovered, however, that mechanical in-
sufflation-exsufflation alone may not be enough to pro-
duce adequate airway clearance. As an independent
airway clearance technique, mechanical insufflation-ex-
sufflation generates a lower cough peak flow than it does
when paired with manually assisted cough and also inter-
mittent positive-pressure breathing paired with manually
assisted cough.9 However, evidence on both short-term
and long-term patient outcomes and adverse effects of
mechanical insufflation-exsufflation is significantly lack-
ing, which limits the ability to draw conclusions about its
safety or efficacy in this population.10

PEP

Although PEP (with and without oscillation) has been
used for several years, questions remain as to which set-
ting is appropriate for optimum results and whether the
device may affect other therapies. Specifically studying
the Acapella device, Mueller et al11 focused on determin-
ing which setting produced optimum frequency with higher
vibratory amplitudes. Interestingly, the Acapella product
line has 3 different models, and all 3 models performed
differently at the same setting, indicating that it is impor-
tant for the respiratory therapist to understand the differ-
ences not only among different manufacturers but also
among the different devices produced by the same
manufacturer.

When administering PEP therapy in line with nebulized
medication, placement of the device within the nebulizer
circuit was noted to significantly reduce the mass median
aerodynamic diameter of the aerosol particles, which im-
pacts how much of the medication is delivered to the lower
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airway.12 The degree to which the mass median aerody-
namic diameter is altered is dependent upon type of PEP
device, the presence of oscillations or vibrations, and the
type of nebulizer. Although the convenience of delivering
2 therapies concurrently is tempting, the reality is that
aerosol delivery may be far less effective than when de-
livered independent of the PEP device, again emphasizing
the importance of understanding differences among de-
vices.12

The routine use of PEP for patients with COPD is not
recommended but may be an option for those patients with
COPD and symptomatic secretion retention.1 Osadnik
et al13 conducted a randomized controlled trial to study the
effect of PEP added to the usual care of hospitalized sub-
jects with COPD exacerbations. They found that adding
PEP to the hospitalized pulmonary regime did not improve
symptoms, quality of life, or incidence of future exacer-
bations. Indeed, the intervention group demonstrated more
COPD exacerbations, more respiratory-related hospitaliza-
tions, and more hospitalized days compared with the con-
trol group, reinforcing the position that PEP is not recom-
mended for routine use in patients with COPD.

Although not a population addressed in the 2013 AARC
clinical practice guideline, patients with cystic fibrosis have
been identified as candidates for PEP therapy. However,
there has been dispute as to whether PEP with oscillations
or vibrations is more beneficial than other airway clear-
ance therapies, including PEP without oscillations or vi-
brations. A meta-analysis evaluated oscillatory or vibra-
tory PEP devices compared with standard PEP, active cycle
of breathing, chest physical therapy, and exercise and iden-
tified several limitations to generalizing the results of these
studies.5 The key finding was that there is no evidence that
devices that deliver PEP with oscillations or vibrations are
better than any other form of airway clearance technique.

Summary

Although the research varied by intervention, outcomes
measured, and patient population, the theme that resonates
is that the evidence does not support the routine use of
airway clearance therapies.1 Further research must use ran-
domized control trials when ethically supported to provide
a strong foundation for future recommendations. It is plau-
sible that much of the airway clearance therapy currently
ordered in acute care hospitals may be unnecessary and
therefore exerts an undue burden on both the patient and
the heath-care system. The respiratory therapist’s role in
recommending airway clearance therapies is centered on

being an advocate for the patient and identifying appro-
priate airway clearance techniques based on clinical indi-
cations, solid benefit-burden analysis, and cost analysis
while also integrating patient preference, comfort, and like-
lihood of long-term adherence.
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