To screen or not to screen for obstructive sleep apnea, that is the question

The three papers in this journal looking at screening questionnaires for obstructive sleep
apnea (OSA) presuppose that screening is a useful and cost-effective activity. However,
there is surprisingly little evidence that such activities are valuable, or that they should
divert resources away from patients with symptomatic OSA. Screening for OSA by
guestionnaires, followed by sleep studies, do meet some of the established criteria for
introducing screening tests (1). First, OSA is highly prevalent with recent studies suggesting
that a degree of OSA can be identified in 25-50% of adults (2). Second, there is a wealth of
data from observational studies linking OSA to adverse outcomes, including cardiovascular
disease (3), post-operative complications (4), road traffic collisions (5), and adverse
outcomes in pregnancy (6). However, whilst continuous positive airways pressure (CPAP) is
clearly an effective treatment for the symptoms of OSA (7), the role of CPAP in preventing
other outcomes is unproven, and robust evidence for effective treatments is a vital
requirement before screening programs can be justified. We will separately consider
screening and its implications for different patient populations.

Severe untreated OSA is associated with increased cardiovascular events although no robust
cause and effect data exists (3). The meta-analysis in this journal by Chiu et al. (8), reports
that the STOP-BANG questionnaire (SBQ) has the highest sensitivity for identifying patients
with severe OSA (pooled sensitivity 0.93 and specificity 0.35). Senaratna et al. (9) highlight
the issue of generalizability of pooled sensitivities. The pooled sensitivities quoted by Chiu
et al. for severe OSA comes from all studies of the SBQ and included no studies of
populations with increased cardiovascular risk. In the systematic review by Senaratna et al.
populations specifically with increased cardiovascular risk were analyzed separately but
there were too few studies, using the Berlin questionnaire (BQ), to perform a meta-analysis
in this group. The performance of screening questionnaires for identifying OSA in
populations with increased cardiovascular risk is not yet fully established, let alone any sub-
population that might benefit from treatment.

The efficacy of CPAP treatment in improving cardiovascular outcomes is controversial, but is
of great importance in making decisions about using screening questionnaires for
populations with increased cardiovascular risk. Epidemiological studies have shown rates of
cardiovascular disease are as low in patients with treated severe OSA as found in control
subjects (3); and randomized controlled trials (RCTs) have shown a benefit of CPAP on
surrogate markers of cardiovascular disease such as blood pressure and endothelial function
(10)(11). However, the first large RCT, powered to look at hard outcomes, the SAVE trial
(12), showed no additional benefit of CPAP above standard care in reducing actual
cardiovascular events. This argues strongly against screening for OSA in patients with
cardiovascular disease, as CPAP does not reduce subsequent cardiovascular events even in
those highly compliant with the therapy. This does not necessarily mean that OSA does not
contribute to cardiovascular damage; it may simply be that modern prevention therapies
already block any pathophysiological mechanisms from OSA. The SAVE trial excluded the
most symptomatic patients but, similarly to others (13), they found significant benefit for
patients in terms of symptoms and quality of life. Therefore, patients with cardiovascular
disease should not be screened for OSA with the sole intention of reducing cardiovascular



risk; however we should continue focusing on identifying patients with typical symptoms of
OSA, most likely to benefit from investigation and treatment.

Similarly to cardiovascular disease, cohort studies have found associations between OSA
and type 2 diabetes (14), and small improvements in glycemic control with CPAP in some
studies (15). Short-term RCTs of CPAP in a highly controlled environment have also shown
small benefits in glycemic control in pre-diabetic OSA patients (16). Results from longer-
term RCTs, that are more representative of clinical practice, are conflicting. The large
GLYCOSA trial showed a lack of efficacy of CPAP in improving glycemic control type 2
diabetes patients in patients with associated moderate to severe OSA (17), whereas CPAP
lead to reductions in HbAlc levels in another, albeit smaller, RCT (18). Clearly more work is
needed to determine the efficacy of CPAP, in improving glycemic control to an important
clinical extent, before trials of screening patients with diabetes can be justified, let alone
introduced.

Untreated moderate to severe OSA has been linked with increased post-operative
complications (4). Chiu et al. report that the SBQ performed the best in identifying
moderate to severe OSA patients (pooled sensitivity 0.90, specificity 0.36) (8) and the SBQ is
commonly used to identify these patients in pre-operative assessments. Once more
Senaratna et al. raise concerns about the performance of screening in this population;
looking at the BQ, they were unable to perform a meta-analysis in surgical patients as there
were insufficient studies to do so. In observational studies, CPAP treatment has also been
linked with reduced post-operative complications (19). However, it is not possible to
determine causality from such data. There are several potential confounders to this
association, including altered anesthetic regimes, altered intubation technique, and
increased monitoring, which are all recommended in anesthetic guidelines for OSA
management (20). Importantly, evidence from RCTs has not shown a reduction in post-
operative complications with CPAP (21)(22). These studies were small, and few post-
operative complications occurred, limiting their power. However, these studies provide the
best evidence to date that CPAP has no, or limited, efficacy in reducing post-operative
complications. Additionally, identifying and treating OSA with CPAP may not be as important
as identifying patients with hypoventilation, as a raised PaCO; has been reported to be the
most important determinant of increased operative risk (23). We are of the opinion that the
addition of OSA screening questionnaires to pre-operative screening needs further
evaluation to determine its potential benefit and cost effectiveness, despite some
advocating widespread screening already (24).

OSA is associated with increased road traffic collisions (5), and CPAP has been associated
with reduction of this risk (25), in predominantly non-commercial drivers. Thus it is being
suggested that screening and treating professional drivers with OSA, who potentially pose a
greater risk, in a timely manner may be of great importance (26). Commercial drivers are
less well studied and in the meta-analysis by Chiu et al., only two included studies looked
specifically at questionnaire identification of OSA in commercial drivers, with sample sizes of
90 (27) and 100 (28). It is difficult to draw conclusions on the performance of OSA screening
guestionnaires in professional drivers on this basis. A more recent observational study
reported results of a mandatory employer-lead OSA screening program of heavy goods
vehicle drivers, with compulsory CPAP treatment for those found to have OSA. They found



an increased risk of road traffic collisions in employees non-adherent to CPAP compared to
those who were adherent (26). The authors proposed that this suggested a benefit of
screening and compulsory CPAP treatment for OSA. Of note however, was that even those
with only low CPAP adherence equally had no increase in their risk of road traffic collisions
compared to controls. We argue that the lack of a dose-related effect of CPAP suggests the
alternative hypothesis that patients who reject CPAP altogether are likely to be different in
other ways and their increased risk of road traffic collisions may be determined by other risk
behaviors. Adherence to CPAP in patients with OSA was required to continue working for
the company, even in the absence of symptoms. We would argue that it is important to
make the distinction between sleepy and non-sleepy OSA patients, as sleepiness/drowsiness
is the likely risk factor for road traffic collisions (29). Unless this distinction is made, and if
individuals without symptoms are forced to use CPAP, there is the risk that similar policies
will be seen as victimizing such individuals and thus reduce the cooperation required to
identify drivers truly at risk. Whilst RCTs seem unethical in patients with OSA and sleepiness,
it perhaps would be reasonable to randomize drivers with OSA who do not have symptoms
to determine the efficacy of CPAP in this group.

OSA is common in pregnancy and has been associated with maternal and perinatal
complications (6)(30)(31). Tankratul et al. found that the BQ was the most studied tool, but
had poor-to-fair pooled sensitivity (0.66) and specificity (0.62) for detecting OSA. They
conclude that sleep questionnaires are inadequate at detecting OSA in pregnancy and that a
new screening tool is needed to detect OSA in pregnancy. We would argue that further
work and RCTs need to be done to establish the benefit of CPAP treatment in this group
prior to embarking on RCTs to assess screening programs.

Chiu et al. looked at the performance of sleep apnea questionnaires specifically in the
subset of studies on sleep clinic populations. In sleep clinic populations there is of course a
MUCH higher prevalence of OSA than in the general population, which changes the
performance of such questionnaires. Use of the SBQ in this context not surprisingly shows a
high sensitivity and poor specificity at 0.90 and 0.41 respectively for detecting OSA (AHI>5).
There is little additional diagnostic value of a positive screening questionnaire in such high
OSA prevalence groups. In clinical practice, predictors of CPAP benefit might be more useful.
It also will not identify other important sleep disorders that may be causing symptoms. We
argue that in such a setting, in addition to a skilled history and examination, clinicians
should simply proceed straight to an appropriate sleep study.

Both Chiu et al. and Tantrakul et al. found high statistical heterogeneity in the performance
of questionnaires between the included studies, which is probably due to many differences
in the patient populations studied, particularly the actual OSA prevalence. In addition, the
studies included used a combination of polysomnography and home sleep studies as their
measure of OSA severity, which will have introduced variability in the AHI/RDI. It is
important to note that whilst polysomnography is assumed to be the gold-standard for
measuring AHI, it has only weak associations with symptoms (32)(33) and shows
considerable night-to-night variation (34). Senaratna et al. showed that the performance of
the BQ was dependent not only on the mode of sleep study but also on the specific
hypopnea definition. These differences in patient populations and in measurements mean
that it is difficult to generalize these results. Furthermore, screening tools for OSA are



assessed on their ability to detect OSA defined by the AHI, but this is very unlikely to be the
best or most appropriate predictor of risk. Other factors such as the severity of intermittent
hypoxia (35), or catecholamine surges (36), may be more relevant to cardiovascular disease;
and sleep fragmentation (37), may be more important to driving risk.

Our experience in the UK is that screening for OSA, with or without symptoms, in a variety
of clinical settings is leading to increasing numbers of referrals and increasing pressure on
sleep clinics. Whilst clear epidemiological links exist between OSA and potential
complications, there is a lack of evidence for improvements in either post-operative
outcomes or road traffic collisions with treatment making screening hard to recommend.
Whilst it may not be possible to conduct trials in some populations, such as in sleepy drivers
in whom RCTs may be unethical, these are needed in others. The SAVE trial provides the
strongest evidence yet to refute the hypothesis of improved cardiovascular outcomes in
OSA with CPAP treatment. Therefore, whilst the STOP-BANG questionnaire is the best
performing tool to identify risk of OSA as quantified by AHI, further work is first needed to
determine if this leads to improved patient outcomes, and then to determine if screening is
cost effective. Screening questionnaire performance varies in different populations and thus
performance is not generalizable. The poor performance of the BQ in pregnancy highlights
this issue. Robust RCTs are required to determine if there are treatment benefits, followed
by further RCTs of screening for OSA to see if any therapeutic benefits subsequently
translate into improved care for patients. There are many areas in medicine where
assumptions about benefits (and the extent of adverse outcomes) from screening and
treatments have not been confirmed when subjected to robust RCTs. Without these trials
there is a real danger that futile screening will take resources away from the many
symptomatic patients still in need of investigation and treatment (38).
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