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Pro/con debate

Con: should asymptomatic
patients with moderate-to-severe
OSA be treated?
The population prevalence of obstructive sleep
apnoea (OSA) has increased significantly in the past
20–30 years paralleling trends in population ageing
and increasing rates of overweight and obesity. A
recent community-based study estimated that
84% of men and 61% of women have an apnoea–
hypopnoea index (AHI) of >5 events·h−1 of sleep,
with moderate-to-severe OSA (AHI >15 events·h−1)
occurring in approximately 50% of men and
23% of women [1]. The most widely recognised
manifestation of OSA, and the main target for
treatment, is excessive daytime sleepiness.
However, the majority of individuals with OSA in
the general community [2] and even in sleep clinics
[3] do not exhibit excessive sleepiness. This raises
the important question of whether such patients
should be treated.
Sleep professionals have tended to define the
OSA syndrome quite broadly. For example, the
international classification of sleep disorders
(ICSD-3) defines OSA as: 1) an AHI >5 events·h−1
and one or more symptoms (i.e. sleepiness,
fatigue, insomnia, snoring, subjective nocturnal
respiratory disturbance or observed apnoea) or
an associated medical or psychiatric disorder
(i.e. hypertension, coronary artery disease, atrial
fibrillation, congestive heart failure, stroke,
diabetes, cognitive dysfunction or mood disorder);
or 2) an AHI ≥15 events·h−1 without symptoms
or associated conditions. The implication behind
this definition is that all such patients stand to
benefit from OSA treatment since OSA is driving

these symptoms and conditions. However, the
evidence does not justify such an approach
and if implemented it would probably be over
inclusive and have major implications for health
service delivery worldwide. For example, applying
this ICSD-3 definition to data from two recent
community-based cohort studies showed that
50–70% of the study populations had this OSA
“syndrome” [4, 5].
Mild OSA (AHI 5–15 events·h−1) appears to have
minimal associated morbidity and response to
treatment is marginal at best [6]. After reviewing the
evidence, UK and Canadian technology assessments
have not supported the use of CPAP for such patients
[7, 8]. Second, it must be questioned whether all
patients with AHI >15 events·h−1 should be treated.
Estimates from recent population studies are
that up to 50% have an AHI ≥15 events·h−1, only
2–7% of whom complain of sleepiness (Epworth
sleepiness scale (ESS) >10) [4, 5].
Randomised controlled trials convincingly show
that CPAP treatment of patients with moderateto-severe OSA improves sleepiness, with probable
concomitant improvements in sleepiness-related
quality of life and attention-dependent cognitions.
There is a strong rationale therefore for a trial of
CPAP (or mandibular advancement splint) in patients
with moderate-to-severe OSA who are sleepy with
the expectation of symptomatic improvement
and reduction in accident risk. Although, it is
worth remembering that sleepiness in the general
population is more strongly associated with
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conditions such as diabetes, obesity, depression and
chronic sleep restriction than with OSA [9], which
may in part explain why 30–40% of OSA patients
with excessive sleepiness continue to feel sleepy
even after optimal treatment [10].
What then of the many people in the
community and in clinics who have moderateto-severe OSA without daytime sleepiness?
OSA has been associated in cohort studies with
several significant adverse health effects including
hypertension, increased cardiovascular morbidity
and mortality, depression, cognitive dysfunction,
and diabetes. Should we be advocating for
screening programmes to identify and treat
those with moderate-to-severe OSA regardless
of sleepiness, in the expectation that OSA
treatment will also treat or at least ameliorate
these associated diseases and disorders? Will OSA
treatment benefit non-sleepy individuals with
moderate-to-severe OSA (AHI ≥15 events·h−1)?

Blood pressure and
hypertension
Meta-analyses of cohort studies have found that
moderate-to-severe OSA is associated with incident
hypertension [11]. There is also a significant body
of evidence from clinical trials that CPAP treatment
produces a fall, albeit small (2–4 mmHg), in blood
pressure [12]. However, there is no randomised
controlled trial evidence to show that treatment of
OSA prevents the onset of hypertension or treats
hypertension (i.e. can be used to replace or reduce
dependence on anti-hypertensive medication) [13].
Moreover, a cross-over comparative effectiveness
study in newly diagnosed OSA patients with
untreated hypertension showed that a standard
dose of an angiotensin receptor antagonist resulted
in a 4–5-fold greater reduction in 24-h blood
pressure than CPAP [14]. There is also growing
evidence that CPAP treatment of OSA has littleto-no effect on blood pressure in the absence of
daytime sleepiness [15, 16]. A recent meta-analysis
by Bratton et al. [16] focused on the effect of CPAP
therapy on blood pressure in minimally symptomatic
OSA patients. Four randomised controlled trials
(n=1206 patients) were included in the metaanalysis: average ESS score of 7.0 and mean±sd
baseline diastolic and systolic blood pressure
131.2±15.8 and 80.9±10.4 mmHg, respectively.
No significant changes in either systolic or diastolic
blood pressure were found during follow-up, which
ranged between 1 month and 4 years. Another more
recent meta-analysis by Zhang et al. [15] included
three additional trials to the report by Bratton et al.
[16] (n=1541 patients almost all of whom had ESS
≤10). The findings were generally consistent with
those from the earlier meta-analysis and showed no
significant benefit of CPAP therapy on systolic blood
pressure, and only a minor clinically insignificant
decrease in diastolic blood pressure (−0.92 mmHg).
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Cardiovascular events
SAVE, the largest randomised secondary prevention
trial in individuals with moderate-to-severe OSA
found no benefit of CPAP treatment on major
cardiovascular events [17]. A meta-analysis
combining these data with several other recent
randomised studies that reported on cardiovascular
outcomes found a similar null effect [18]. SAVE
study participants had moderate-to-severe OSA
and most patients were asymptomatic or minim
ally symptomatic (mean±sd ESS in the active and
control arms 7.3±3.6 and 7.5±3.6, respectively).

Diabetes
Cohort studies have reported an independent
association between OSA and incident type 2
diabetes [19]. While proof-of-concept studies using
1–2 weeks of supervised, in-patient, 8-h per night
CPAP treatment have shown improved glycaemia
control in small numbers of OSA patients with
type 2 diabetes mellitus, a recent meta-analysis
of randomised controlled trials of CPAP treatment
(n=581) found no change in glycaemic control [20].

Mood disorders
A 2015 systematic review and meta-analysis of
trials examining the effects of CPAP therapy for
OSA on mood reported a reduction in depressive
symptoms using standardised questionnaires in
pre–post treatment studies [21]. Small-to-moderate
effect size improvements in depression and anxiety
were also found for five randomised controlled trials
of CPAP versus oral placebo (n=219 patients), but
no change in anxiety or depression was found in
four other studies (n=169) that compared CPAP
with sham CPAP. The reviewers considered the risk
of bias of the randomised studies to be high and
the overall study quality to be low. The SAVE study
(n=2717) also found an improvement in depression
symptoms, and to a lesser extent anxiety, in CPAPtreated versus usual care groups. Self-reported
daytime sleepiness also decreased in CPAPtreated SAVE participants, despite baseline mean
ESS values being within the normal range [17].
These findings raise the possibility that CPAP may
improve mood, particularly depression. However,
as highlighted by a recent study [22], most of the
screening questionnaires used in these studies
incorporate questions on sleep disturbance and/
or daytime fatigue, questions that might relate to
CPAP-induced improvements in sleep disturbance
rather than depression and anxiety per se. Further
randomised studies are needed to determine
whether CPAP treatment can prevent or treat
clinical depression, or at least improve anhedonia
symptoms that may be more indicative of true
depression in this clinical setting.
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Cognitive impairment
and dementia
A recent review and meta-analysis concluded
that OSA is associated with cognitive impairment
across multiple domains [23]. There is, however, a
relative dearth of adequately powered randomised
controlled trials examining the effect of CPAP and
other therapies on cognitive function. The few
studies that are available have found improved
attention without changes in other domains of
cognition (e.g. memory and executive function)
[24]. There is emerging evidence that OSA is
associated with age-related cognitive decline and
dementia, and very early evidence from smallscale studies suggesting that CPAP therapy might
reduce markers of dementia (e.g. β-amyloid 42,
tau proteins and lactate levels) as well as slowing
the progression of cognitive decline [25, 26].
However, this line of investigation is in its infancy,
lacks randomised controlled trial evidence and
will require a great deal more research before
meaningful conclusions can be drawn.

Conclusion
The ever-increasing expansion and cost of new
medical technologies and treatments is leading
to significant pressures on healthcare resources

worldwide. It is critically important therefore that the
allocation of resources to diagnosis and treatment of
any health disorder or disease be based not only on
the knowledge that the disorder causes significant
ill health, but also that a high level of evidence exists
showing that treatments offered are effective, and
cost-effective in reducing morbidity and/or mortality,
and are safe. Randomised controlled trials remain
the highest level of evidence for demonstrating
treatment efficacy and effectiveness. To rely on lower
levels of evidence can be misleading and sometimes
dangerous, as shown in the example of adaptive servo
ventilation treatment for central sleep apnoea in
patients with heart failure. In the case of OSA, there is a
firm basis for offering treatment for symptom control,
most notably to reduce daytime sleepiness, with the
expectation that this will improve quality of life and
patient safety. However, for the large proportion of
patients with moderate-to-severe OSA who do not
report daytime sleepiness there is no convincing
evidence at present that CPAP or similar treatments
provide benefit for associated medical disorders such
as hypertension and diabetes over and above those
provided by existing therapies. It is possible that new
methods to improve acceptance and adherence to
CPAP, or entirely new, better-tolerated and more
effective therapies will emerge in the future that will
be shown to ameliorate these associated conditions.
However, the evidence at this time is insufficient
to recommend CPAP or other existing therapies for
asymptomatic moderate-to-severe OSA.
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