
EDITORIAL

Does CPAP for obstructive sleep apnoea improve asthma control?
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Asthma is a chronic inflammatory disease affecting the
airways and is highly prevalent in the general popula-
tion, with adult population prevalence ranging from
4.3% to 21%.1 Severe asthma, defined as asthma with
inadequate control despite high doses of inhaled corti-
costeroids (ICS) and long-acting beta agonists (LABA)
or oral steroids, is reported to occur in 3.6–10% of asth-
matic patients.2 Difficult-to-control asthma is even
more common, and the key difference from severe
asthma is that the poor control may be due to other
factors, such as poor adherence or concomitant co-
morbidities. Increasingly, obstructive sleep apnoea
(OSA) is being recognized as a common and important
co-morbidity in difficult-to-control asthma.3 OSA is the
repetitive collapse of the upper airway during sleep
and like asthma is very common in the general com-
munity. Moderate-to-severe OSA (defined as an
apnoea–hypopnoea index (AHI) of ≥ 15 events/h) has a
population prevalence in adults varying from 6% to
17%4; it is therefore expected that OSA and asthma will
commonly occur together in the same patient.
There are increasing data showing that asthma and

OSA are independently associated and have a potential
bidirectional relationship. In a recent meta-analysis,
patients with asthma were 2.64 times more likely to
have OSA than non-asthmatic patients.5 Furthermore,
Teodorescu et al. have demonstrated in the Wisconsin
Sleep Cohort that asthma is associated with a 1.39 rela-
tive risk of developing incident OSA over long-term
follow-up, and the duration of asthma was related to
both incident OSA and symptomatic OSA with daytime
sleepiness.6 On the other side of the coin, OSA is inde-
pendently associated with an increased risk of recur-
rent exacerbations in patients with difficult-to-treat
asthma.7

Is the association between OSA and asthma truly
causative? The mechanisms by which OSA may lead to
or worsen asthma and vice versa are unknown. Postu-
lated mechanisms for OSA worsening asthma include
the role of systemic and local airway inflammation and
mechanical effects on the airway, all of which could
affect bronchial hyperreactivity.8,9 Despite the biological
plausibility, there is as yet no direct evidence to support
these hypotheses. Another possible explanation is that
OSA and asthma have shared symptoms, resulting in
disease misclassification by patients and doctors. Poorly
controlled asthma may potentially present with noctur-
nal respiratory symptoms such as cough and breath-
lessness, and patients may have difficulty differentiating
these from the cough and gasping that can be caused
by OSA. In addition, the upper airway narrowing and
obesity commonly seen in those with OSA are also risk

factors for vocal cord dysfunction, which is increasingly
being recognized to be an important co-morbidity in
difficult-to-control asthma.10

If OSA does lead to increased asthma symptoms,
then one would expect treatment of OSA with continu-
ous positive airway pressure (CPAP) to improve asthma
control. A number of observational studies over the last
few years have indeed suggested a positive effect of
CPAP. For example, Serrano-Pariente et al. demon-
strated that 6 months of CPAP led to a significant
improvement in asthma control and quality of life.11

Furthermore, Ciftci et al. have shown (in an uncon-
trolled study) specifically that nocturnal asthma symp-
toms are improved by CPAP therapy.12

Within this context, the study by Ng et al. recently
published in Respirology is an important advance as
they have performed and published the first random-
ized controlled clinical trial (RCT) in this area.13 Using
limited channel home polysomnography, they screened
an appropriate group of patients for the presence of
OSA. Patients had poor asthma control (defined as an
asthma control test (ACT) of 19 or below) despite treat-
ment, as well as the presence of recent nocturnal
asthma symptoms and habitual snoring. They were a
group with severe asthma—almost all had high-dose
ICS/LABA, with approximately 80% also taking monte-
lukast and 34% also taking a long-acting muscarinic
agonist (LAMA). One-third of subjects met their entry
criteria of AHI ≥ 10 events/h. Given that a 4% oxygen
desaturation was required to score a hypopnoea, this
was a group with moderate-to-severe OSA. A total of
37 patients were randomized to either CPAP for
3 months or no treatment. CPAP adherence was good,
with an average of 5.2 h per night and 70.5% of sub-
jects using their machines for >4 h per night. This is
despite the average CPAP being high at 14.7 cm H2O
and the majority of patients not using humidification.
After 3 months of treatment, the CPAP group had a
clinically significant improvement in ACT of >3; how-
ever, the control group also improved and there was
no significant difference between the CPAP and the
control groups in asthma control. The 95% CI for the
difference in ACT between CPAP and control groups
were wide: −2.1 to 3.8 (P = 0.06) and the prevalence of
OSA in their cohort was lower than predicted, suggest-
ing the study was underpowered. It is also noted that
CPAP did not significantly improve the nocturnal
asthma symptom scores. CPAP did, however, show
superiority over the control group for other important
secondary outcomes of subjective sleepiness (mea-
sured by Epworth Sleepiness Scale), asthma-related
quality of life and the vitality scale of the SF-36.
This RCT provides important information for the

field. The primary outcome of change in asthma
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symptoms, as measured by the ACT, was neutral—
noting that ACT improved in both CPAP and control
groups. This improvement in the control group may
either be a reflection of improvement in asthma control
due to closer monitoring as part of an RCT or poten-
tially regression to the mean (very relevant given the
known variability in asthma symptoms over time).
Most importantly, this highlights the importance of
performing RCT in this area. Observational and uncon-
trolled studies of CPAP typically overestimate the effect
size of benefit compared with RCT and we must be
cautious when assessing these data. This current study
was also likely underpowered, but now provides some
guidance for future work in the area. Larger RCT would
be helpful to definitively answer this important ques-
tion of whether CPAP for concomitant OSA in difficult-
to-control asthma improves asthma control and would
also allow for further exploration of potential mecha-
nisms of benefit. We should not be too pessimistic
about the neutral primary outcome, however, as we
can learn important practical lessons from the analysis
of secondary end points. First, this study confirms
other data showing that moderate-to-severe OSA is
common in patients with difficult-to-control asthma.14

Second, with CPAP treatment clinically meaningful,
benefits were seen not only with respect to subjective
sleepiness, but also with asthma-related quality of life
and vitality. These are all relevant patient outcomes
and highlight the widespread symptomatic benefits that
are possible with CPAP treatment. It is therefore war-
ranted to consider the possibility of OSA in all patients
with difficult-to-control asthma, particularly those with
habitual snoring, and to have a low threshold for offer-
ing polysomnography in those with symptoms that
could be due to OSA.
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