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Compliance with nasal CPAP therapy for obstructive sleep
apnoea: how much is enough?
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Nasal continuous positive airway pressure (NCPAP)
is a highly effective therapy for obstructive sleep apnoea
(OSA), and can completely abolish apnoeas when effec-
tive pressure levels are used during sleep [1]. However,
the device is cumbersome, and several studies have dem-
onstrated only moderate compliance, with reports indi-
cating 3–6 h use on an average nightly basis [2–4]. This
observation indicates that patients spend considerable
parts of the night without effective therapy, and raises the
question of what happens to the patients' OSA during
the sleep period without effective therapy. Since the sev-
ere end of the OSA spectrum is typically characterized
by apnoea and hypopnoea frequencies in excess of 50
events·h-1, and associated with episodic profound hypox-
aemia, even a few hours without effective therapy could
be associated with several hundred apnoeas and/or hy-
popnoeas, with consequent episodic severe hypoxaemia.

There is considerable evidence that OSA carries a
substantial morbidity and mortality, particularly from
cardiovascular complications [5–8]. Whilst there is evi-
dence that NCPAP reduces mortality [9], the literature
is limited on the long-term outcome of OSA, both treat-
ed and untreated. Major concern persists about the pos-
sible adverse health effects of leaving OSA patients
without effective therapy for up to half of each night.
However, several studies have demonstrated that, in
clinical practice, NCPAP dramatically reduces the day-
time sleepiness which is a typical feature of OSA, both
in patients and their bed partners [10, 11]. Clear-cut
objective benefits in terms of reduced daytime sleepi-
ness and improved cognitive function have been dem-
onstrated from average nightly treatment durations of
only 3 h [12]. These findings indicate that either the
limited period of normal sleep while on NCPAP is suf-
ficient to produce these benefits, or that there is a bene-
fit from NCPAP that persists into the latter part of the
night, even though the device might not be in use.

The paper by HERS et al. [13] in this issue of the
Journal provides important information on what happens
to OSA in that part of the night without effective NCPAP
therapy, and demonstrates a clinically important resid-
ual benefit which persists in the latter part of the night
after NCPAP withdrawal. The frequency of apnoeas
and hypopnoeas was almost halved, and the severity of
oxygen desaturations greatly reduced, when compared
with the latter part of a previous study night without
NCPAP therapy. Furthermore, movement arousals were

fewer, despite the fact that sleep stages were similar
between the two study periods of therapy. These find-
ings provide reassurance to clinicians who may be con-
cerned about the possible adverse health effects of limited
compliance with NCPAP in many of their OSA patients.
Nevertheless, the authors are careful to draw attention
to other reports that have failed to demonstrate a sig-
nificant residual benefit after acute NCPAP withdrawal.
Most of these reports, however, have examined the effects
of withdrawal for at least one full night.

The mechanisms of this residual effect are not clear,
since NCPAP appears to act as a simple positive pres-
sure splint to counteract the upper airway collapse
caused by negative suction pressure during inspiration
[14], and one might, therefore, expect OSA to return to
its previous severity immediately following withdrawal
of therapy. Recent evidence from our department sug-
gests that reflex mechanisms may also be involved in
the action of NCPAP [15], although, again, this finding
would not necessarily suggest a residual beneficial effect
after NCPAP withdrawal.

It is recognized that the duration of apnoeas increases
as the night progresses [16], and it could be argued, as
the authors themselves point out, that the period off
NCPAP resembles the early part of a night's sleep with-
out therapy, and this might account for at least part
of the improvement observed. Other factors, such as
improved sleep quality with fewer movement arousals
in addition to improved gas exchange while on NCPAP,
may also contribute to this residual beneficial effect.
Nasal CPAP therapy in OSA has been shown to be asso-
ciated with a variety of potentially beneficial neuro-
muscular and mechanical changes affecting the upper
airway, including: reduced pharyngeal oedema; increased
upper airway cross-sectional area; reduced upper airway
collapsibility; and improved ventilatory load compen-
sation [17–20]. Whilst the data available do not indi-
cate that these effects might occur after only a few hours
of therapy, as in the study by HERS et al. [13] long-term
therapy with NCPAP could well produce mechanical
benefits to the upper airway that would persist for at
least several hours after NCPAP withdrawal, and thus
produce a persisting benefit for the latter part of the
night among the majority of patients who only use their
device for the early part of each night.

The fact that patients use their NCPAP device for
only part of the night raises the possible benefit of adding
other modalities of therapy, together with NCPAP, in
patients with moderate-to-severe OSA. Prior to the wide-
spread use of NCPAP, there was considerable interest
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in pharmacological therapy, and a number of agents
have been shown to have limited beneficial effects in
this disorder [21–23]. Pharmacological therapy fell out
of favour, to a large extent, once the use of NCPAP be-
came widespread, because of the realization that NCPAP
was a much more effective form of therapy. However,
if patients spend on average 30–50% of each night with-
out NCPAP, the addition of one or more pharmaco-
logical agents might provide some additional benefit
during this latter part of the night. Further study will be
required to establish whether such additional therapy
provides significant clinical benefit. The limited com-
pliance with NCPAP should also be taken into account
when comparing the relative efficacy of NCPAP with
other forms of therapy that might be somewhat less
effective but better tolerated, such as oral prostheses.

Nasal CPAP is now established as the preferred treat-
ment option for moderate and severe OSA, and those
who treat such patients have no doubt about its effi-
cacy. However, there is a shortage of controlled trials
that have examined the clinical outcome of NCPAP,
particularly in the medium- to long-term setting. Whilst
it would be hard to ethically justify placebo-controlled
trials in severe cases of OSA, such trials in mild-to-
moderate disease are both appropriate and necessary.
Given the very common nature of the disorder [24,
25], it is important that clear-cut objective evidence be
obtained both of the natural history of the disorder, and
the impact of treatment with NCPAP. The European
Respiratory Society Task Force on "Public Health and
Medicolegal Implications of Sleep Apnoea" is pres-
ently planning a large scale multicentre trial of NCPAP
along these lines, which will hopefully confirm the
benefits observed in clinical practice.
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