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Suboptimal CPAP use, less than 4 h per night, may still have beneficial effects on daytime sleepiness.
Removing CPAP in those who routinely use it for 2–3 h a night worsened their daytime sleepiness.
http://bit.ly/36FjnF6
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Positive airway pressure (PAP) is the most effective therapy for obstructive sleep apnoea (OSA), a
condition affecting an estimated 936 million adults worldwide [1]. Adequate PAP adherence has been
defined as 4 h of average use in most research studies. Many US insurance carriers and national payers,
including the Centers for Medicaid and Medicare Services (CMS), determine coverage of PAP and supplies
based on this metric. If Medicare patients do not meet the threshold of 4 h per night for 70% of nights,
their PAP may be confiscated in the USA [2]. This policy may have detrimental consequences for
Medicare beneficiaries with OSA [3]. In France, however, a 3-h average use is required for PAP coverage,
established more than 20 years ago as a legal minimal usage not corresponding to any physiological
threshold. Suboptimal adherence to PAP is exceptionally common, with only ∼50% using PAP>4 h per
night at 1 year in most trials [4–6]. PAP adherence may considerably vary from one country to another
with improved global management of the disease [7]. Additionally, differences in adherence inconsistently
correlate with baseline symptoms of sleepiness, or OSA severity; many subjective benefits of PAP similarly
do not correspond in a clear dose-dependent fashion [8–11].

In this issue of the European Respiratory Journal, GAISL et al. [12] take on the concept of inadequate PAP
adherence and assess if even suboptimal use has benefit. This was an elegant study design using a PAP
withdrawal technique in the context of a double-blinded randomised controlled trial. Eligible subjects had
moderate to severe sleep apnoea (4% oxygen desaturation index ⩾15 per h), pre-treatment Epworth
Sleepiness Scale (ESS) >10, and had been treated with PAP for at least 12 months with a residual apnoea–
hypopnoea index (AHI) <10 per h, and with suboptimal adherence (mean usage 3–4 h per night). Patients
were then randomised to a therapeutic PAP device, or a sham PAP device. The sham device appears
identical to active PAP but does not deliver a therapeutic pressure so that patient blinding can be
maintained. The AHI on sham therapy was a mean of 34 per h compared to 3.6 per h in the active PAP
group. Patient survey responses support that they remained blinded to treatment allocation, despite greater
use of PAP in the active compared to sham group.

The results were quite striking; in the sham group, ESS increased by 2.0 (from 8.3 to 10.3; p=0.02) while
ESS decreased in the therapeutic group (from 8.7 to 8.2) with a significant difference between the groups
(difference in ESS=2.4; p=0.01). As pointed out by the authors, this degree of ESS change is similar to the
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improvement in ESS upon treatment with PAP in patients with OSA in recent meta-analyses [13, 14] and
is thus clinically significant; this minimal clinically important difference (MCID) has been adopted by the
National Institute for Health and Care Excellence (NICE) in the UK as economically significant and 2.0
was established as MCID in OSA [15, 16]. Sleep-related quality of life measured by the FOSQ-10 was also
significantly worsened in the sham group. Objective measures of sleepiness (i.e. OSLER and MURT tests
assessing attention and reaction time) and other secondary outcomes such as blood pressure and quality of
life measured by the SF-36 were not statistically different by treatment allocation but tended to worsen in
the sham group. Thus overall, with removal of “partial” PAP therapy, those in the sham group had
deterioration in sleepiness and some functional outcomes.

Notably, mean PAP adherence increased in the therapeutic group (from 3.1 to 4.6 h), with 66% of these
subjects previously with “suboptimal adherence” now meeting adherence thresholds during the trial. This
may be due to patients’ awareness of being monitored in the context of the trial (Hawthorne effect) [17],
although certainly many PAP trials do not show enhanced adherence. Conversely, adherence fell sharply
in those randomised to sham devices (mean of 3.5 to 2.1 h per night), despite also being monitored in the
trial. The reasons for this are unclear. One possibility is that some patients may have recognised, possibly
subconsciously, that they were receiving sham therapy. The ability to truly blind patients with
sub-therapeutic pressure devices could be questioned, especially given individuals had previously
experienced therapeutic PAP pressures for a year. However, only 59% of patients in the study were able to
correctly guess their correct allocation, suggesting that patient blinding was reasonable.

Trial patients also notoriously have poor PAP adherence (in the SAVE trial, average of 3.3 h per night)
[18] compared to recent “real world” big data gathered from large samples of modern PAP devices,
(average 5.1 h per night in the ResMed study of 2.6 million patients worldwide) [7]. Adherence to
treatment in the real-world may be due to improvement in devices and masks, appropriate support when
initiating the treatment and adequate medical and technical follow-up via telehealth [19, 20]. Also,
symptom improvement and side-effect perception may be critical. Thus, the previous perception of
widespread poor PAP adherence may be no longer accurate and limited to the artificial trial setting. The
subjects in this trial were selected with 1 year of “real-world” sub-optimal adherence data, suggesting that
the participation in a trial was not a strong driver of use.

Strengths of the study included the multi-site nature and use of sham devices as placebo. However, there
were several limitations. The sample size was relatively small and might have limited the ability to detect
changes in secondary outcomes. The ability to truly blind patients to therapy could also be an issue. The
patients studied were carefully selected and results might not be extrapolated to all patients with OSA
using PAP for 3–4 h per night. That is, these patients had at least moderate disease and were sleepy at
baseline. In addition, the patients had to persist with suboptimal usage for at least 12 months; many
patients with suboptimal usage in the short term (e.g. after 1–2 months) may discontinue the device. One
might surmise that, given their continued PAP, they were a subgroup experiencing benefit with even low
durations of PAP use. The reduction in ESS from diagnosis to study entry also supports this benefit.

Nevertheless, we believe this study shows that there are clearly patients who benefit symptomatically from
PAP treatment even if their use is under the 4-h threshold for adherence. These patients had a clinically
significant worsened daytime sleepiness when placed on sham PAP. This is also consistent with anecdotal
experience by many sleep clinicians, including our own observations that many patients derive benefit from
PAP who do not technically meet adherence requirements. Therefore, the definition of “adherence” set at
4 h should be re-examined, as this lower use still has therapeutic benefit for many. Additionally, sleep itself
is heterogeneous with likely different severity of OSA and PAP efficacy depending on the timing of use and
sleep stage, such as during REM, when OSA is much more severe, with possibly greater cardiovascular
consequences [21]. 4 h of use at the start of the night during N2/N3 sleep may have the same subjective
benefit as just 2 h of use during a period of intense REM sleep in the early morning hours. PAP adherence
should be less defined by duration of use per night when benefit may be linked with appropriately timed
sleep, duration of sleep and sleep stage specific use. In light of the finding in this study and others, the strict
4-h use policy for PAP coverage in the USA should be revisited. The optimal threshold for adequate nightly
use may depend upon patient goals. Normalisation of daytime sleepiness, quality of life, and neurocognitive
function generally improve with more hours of use [22]. Stroke, atrial fibrillation risk reduction may be
greater in those using PAP for more than 4 h [23, 24], although this remains controversial as only post hoc
analyses support this in larger randomised controlled trials [18, 25–27]. Thus, it seems arbitrary to
designate 4 h of use as a requirement for PAP adherence and coverage decisions when this metric has
insufficient clinical data.
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