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Introduction

The past decade has seen a rapid increase in the number
of patients being referred for investigation for the obstructive
sleep apnoea/hypopnoea syndrome (OSAHS). Indeed, in
many centres, possible OSAHS is now the most common
respiratory referral and OSAHS is the most common
outpatient respiratory diagnosis. OSAHS is extremely
rewarding to treat as the patient benefit can be enormous.
It is important that all physicians are familiar with OSAHS
as missing the diagnosis can be catastrophic, as OSAHS
patients are as dangerous on the road as drunk drivers. This
review will highlight recent advances in our understanding
of OSAHS.

Epidemiology

The best definition of OSAHS is the occurrence of at
least five 10-second breathing pauses (apnoeas) or
hypopnoeas (near apnoeas) per hour of sleep in association
with sleepiness or at least two other major symptoms,
including difficulty concentrating, unrefreshing nocturnal
sleep or nocturia1 (Table I). There are now numerous
studies indicating that the frequency of OSAHS in the
Western population lies between 0.3% and 4%2,3 and is the
same order in the oriental population.4 However, it is
important to distinguish between OSAHS – which is the
combination of irregular breathing during sleep with
symptoms, usually sleepiness – and isolated irregular
breathing during sleep without symptoms. Recent studies
show there are many non-sleepy individuals with irregular
breathing during sleep3,5 but it is not yet clear whether these
individuals suffer consequences of this irregular breathing
but are unaware of them.

Associated Conditions

Road Accidents

Individuals with OSAHS are dangerous drivers with a 2-
to 12-fold risk of being involved in road accidents.6-9

Studies on driving simulators show patients with OSAHS
are not only much worse than age, gender and driving
experience matched controls, but also that SAHS patients

Table I: Symptoms of obstructive sleep apnoea/hypopnoea syndrome
(OSAHS)

Sleepiness
Difficulty concentrating
Daytime fatigue
Unrefreshing sleep
Nocturnal choking
Nocturia
Depression
Decreased libido

Partner's report
Snoring
Apnoeas
Restless sleep
Irritability

when sober drove worse than the normal subjects when
legally drunk.10 Recent evidence shows that accident rates
return to the normal range with continuous positive airway
pressure (CPAP) therapy.11

Hypertension

There are now unequivocal data indicating that sleep
apnoea causes hypertension. Data from animal studies12

indicate that recurrent apnoeas during sleep result in
sustained daytime hypertension with a blood pressure
elevation of the order of 16 mm Hg. Daytime hypertension
did not result from a similar frequency of awakenings at
night due to noises, and thus it seems likely that a
combination of hypoxaemia and arousal are required for
sustained hypertension to result.12-14

Epidemiological evidence of an association between
OSAHS and hypertension has been difficult to evaluate
because of the existence of confounders such as obesity
and smoking which could have led to the apparent
association. However, more recent data indicates that
hypertension is independent of the known confounders.15-

18 These data indicate an odds ratio of between 1.4 and 2.9
of being hypertensive if one has irregular breathing during
sleep. In addition, studies in OSAHS populations have also
strongly suggested an association between OSAHS and
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hypertension independent of confounders19,20 and the same
is true in hypertensive populations.21

A careful case control study with scrupulous matching of
OSAHS patients with controls for age, body mass index
(BMI), alcohol, smoking, hypertension and drug history
showed increased blood pressure in OSAHS patients
compared to controls.22

Perhaps, the most convincing evidence, however, comes
from intervention studies. We have shown in a placebo
control trial that CPAP reduces diastolic blood pressure by
1.4 mm Hg when all patients’ data are analysed on an
intention to treat basis.23 While relatively unimpressive,
this global figure hides the fact that some patients did not
use their CPAP at all and the blood pressure reduction was
greater in those who did.23 Because of the animal data, we
examined an a priori group of patients who had significant
nocturnal hypoxaemia, and they showed 4 mm Hg falls in
systolic and 5 mm Hg falls in diastolic blood pressure.23

These data have since been confirmed24 and extended to
show that the blood pressure changes are also greater in a
small subgroup of patients who were known to be
hypertensive.

Thus, there are clear data indicating that OSAHS is
associated with a blood pressure rise and that this rise is
greater in those with nocturnal hypoxaemia.

Cardiac Disease

There is no clear evidence that OSAHS is causally
associated with significant cardiac arrhythmias25 or with
myocardial infarction.26 Inadequately controlled non-
randomised studies have suggested there may be increased
vascular risk in untreated OSAHS.27,28 Population data
which suggest that there may be an association between
ischaemic heart disease and OSAHS29 in fact showed no
significant association, if allowance was made for
confounders. There were, therefore, no adequate data
showing an association with OSAHS and heart disease.
However, that is not the same as saying there is evidence
of no additional risk, and the clear association between
OSAHS and hypertension strongly suggests that there is a
real increased risk of cardiac disease in OSAHS.

Stroke

More than half of patients with stroke have irregular
breathing during sleep in the early recovery period.30,31 The
frequency is particularly high in older patients with severe
stroke. However, the value of treating this irregular breathing
in stroke patients is not yet clear. Early studies have
suggested that many patients with irregular breathing during
sleep after stroke will decline CPAP therapy and there is no
evidence that CPAP has a major effect on outcomes, even
in those who accept treatment.32 There are numerous studies

being conducted in this area which should clarify the role
of CPAP.

Pre-eclampsia

Snoring is much more common in pregnant than non-
pregnant women33 and both pre-eclampsia and foetal growth
retardation are more common in snoring than non-snoring
mothers.33 Recent studies have indicated that women with
pre-eclampsia have repeated episodes of upper airway
narrowing during sleep which may be improved with
CPAP therapy, and that CPAP can reduce their nocturnal
blood pressure.34 Recent studies have indicated that upper
airway size is decreased in pregnancy, probably due to a
decrease in the functional residual capacity due to mass
displacement of the diaphragm, and that upper airway size
is further narrowed in pre-eclampsia, probably due to
oedema.35 Further studies are required to clarify the
importance of upper airway narrowing in pre-eclampsia.

Sudden Infant Death Syndrome (SIDS)

An increased frequency of unexplained infant deaths has
been reported in families of OSAHS patients.36,37 SIDS
victims have back-set jaws which predispose to upper
airway narrowing,38 a similar abnormality to that seen in
obstructive sleep apnoea.39 Further studies are required to
clarify whether some cases of SIDS represent upper airway
obstruction during sleep with immature arousal responses.

Predispositions to OSAHS

While it has been recognised for decades that obesity
predisposes to OSAHS, recent studies have emphasised
that this may not be as important as first thought, particularly
in the Chinese population.4 Even in Caucasians, only
around 50% of patients with OSAHS are obese, where this
is defined as a BMI of >30 kg/m2. In thinner patients with
OSAHS, facial structure is important.40 Familial back-
settings of the mandible and maxilla are major risk factors
for OSAHS39 and this is almost certainly genetically
determined.

Diagnosis

OSAHS is best defined as the combination of daytime
sleepiness or two other major symptoms, usually impaired
concentration, unrefreshing sleep or nocturia1 with at least
5 apnoeas or hypopnoeas/hour of sleep. This is a conservative
interpretation of the recent American Sleep Disorders
Association recommendation.41 There are clear data from
intervention studies indicating improvement in patients
with as few as 5 to 15 respiratory events/hour.42-45 However,
there is need for further work to clarify the threshold
frequency and severity gradings for respiratory events
during sleep as there are data indicating that both the
driving and blood pressure risks do not occur until much
higher levels of severity.11,23
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OSAHS can be diagnosed in many patients by simplified
recordings performed in the home.46 Polysomnography is
also a useful technique for diagnosing OSAHS but is less
cost effective and, I believe, its use should be restricted to
patients with non-diagnostic home studies or for patients in
whom for geographical or medical reasons an in-patient
sleep study is required.

Treatment

The obstructive sleep apnoea/hypopnoea syndrome is
one of the most satisfying conditions in Internal Medicine
to treat, as this can literally transform the patient’s life.

General Measures

All patients who are overweight should be given advice
on weight reduction. Patients should also be advised to
avoid evening alcohol, when appropriate.

Continuous Positive Airway Pressure Therapy

Despite earlier challenges,47 there is now unequivocal
evidence from randomised controlled trials that CPAP is
an effective form of therapy for symptoms, sleepiness,
sleep, cognitive function, quality of life, mood, driving
performance and blood pressure.23,48-53 These data apply to
symptomatic patients with more than 15 apnoeas and
hypopnoeas/hour of sleep and, in this group, CPAP is
undoubtedly the first choice treatment. The situation is
more confused in symptomatic patients with mild OSAHS
(5 to 15 events/hour) in whom all studies agree that CPAP
produces symptomatic improvement42-45 but the
improvements in sleepiness and cognition were patchy. In
addition, patients with mild sleep apnoea tend to use their
CPAP relatively poorly with half stopping therapy by 3
years.54 Thus, the value of treating these mild patients with
CPAP on a regular basis is questionable. Asymptomatic
individuals who have frequent irregular breathing have not
been shown to benefit from CPAP therapy,55 either in terms
of improvement in unrecognised sleepiness or in blood
pressure.

CPAP therapy is relatively obtrusive and it is important
that patients receive adequate education and optimal mask
fitting prior to overnight CPAP pressure titration and
readily accessible support and trouble-shooting once they
take CPAP home. Such measures have been shown to
improve CPAP usage and outcomes.56 Sleepy patients with
severe sleep apnoea tend to use CPAP well, with over 90%
still using CPAP at 5 years.52 However, patients with few
symptoms tend to abandon CPAP more readily as the
inconvenience of CPAP appears to outweigh the benefits.
In these patients, alternative therapies should be sought.

The main side effect of CPAP is nasal drying and
stuffiness which can be reduced by using heated
humidifiers.57 Mask discomfort is common and close

supervision from CPAP nurses is important to ensure good
fit and avoid excessive tightening of the straps.

Mandibular Repositioning Splints (MRS)

Mandibular repositioning splints are designed to keep
the lower jaw protruded during sleep, thus preventing the
tongue falling back and narrowing the throat. A randomised
placebo controlled trial has shown that they improve
sleepiness, snoring and apnoeas and hypopnoeas during
sleep.58 However, recent evidence indicates that the benefit
from MRS devices is significantly less than that obtained
with CPAP in the same patients.59 MRS devices can cause
problems of excessive salivation, mouth discomfort, crown
displacement and temporo-mandibular joint discomfort.
There are no adequate studies indicating the best design or
how these side effects should be minimised. There are
some concerns that use of MRSs may be low, but more data
on this are required.

Pharyngeal Surgery

There are no randomised controlled trials showing benefit
from uvulopalato-pharyngoplasty, which was the most
common used operation in OSAHS. There is evidence that
UPPP can occasionally be associated with perioperative
death and certainly with significant perioperative
morbidity,60 and that UPPP can be detrimental if the patient
subsequently requires CPAP therapy.61 Thus, because of
lack of evidence of benefit and evidence of harm,
uvulopalato-pharyngoplasty is not advised in OSAHS
patients, whether this is carried out by conventional
techniques or by laser (LAUP) or by any other modification.
Similarly, radio-frequency volume reduction of the palate
or tongue cannot be advised at present.

Mandibular Maxillary Osteotomy (MMO)

MMO has been shown in a controlled trial to be as
effective as CPAP in normalising breathing pattern
overnight and improving both symptoms and daytime
vigilance.62 However, more data are required from more
centres and further information on follow-up decades after
surgery.

Other Forms of Therapy

There is no evidence that upper airway muscle pacing is
of benefit. Similarly, despite trials of a large number of
agents, no clinically useful drug has as yet been found.

Cost-benefit Analysis

Patients with undiagnosed OSAHS are heavy users of
healthcare, costing around twice that of age and gender
matched controls.63,64 Treatment with CPAP has been
reported to reduce these costs with evidence of decreased
hospitalisations due to cardiovascular or pulmonary
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disease65 and decreased hospital stays following road
accidents.66 Indeed, recent studies suggest that CPAP
therapy results in a 12-fold cost saving in terms of road
accidents alone.67

Conclusion

The obstructive sleep apnoea/hypopnoea syndrome is a
common disorder which is readily diagnosed and highly
effectively treated. All physicians must take an adequate
sleep history on all patients that they see. Until this is done,
cases of OSAHS will be missed with significant
consequences for the quality of life of the patient and for
other road users.

Further Reading

Douglas N J. Clinicians’ Guide to Sleep Medicine. Arnold,
London 2002; ISBN 0340742054.
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