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FIGURE 1
Polysomnogram of
a patient with
narcolepsy.
Highlighted are
rapid eye
movements on the
electro-oculograph
that define REM
sleep, with onset
within a few
minutes of sleep.
Early onset REM is
one of the
diagnostic features
of narcolepsy
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patients
be assessed?

SLEEP DISORDERS ARE
EXTREMELY COMMON IN
GENERAL PRACTICE, WITH
THE PREVALENCE OF SLEEP
complaints in adults in a primary care
setting greater than 10%' with some
estimates as high as 60%.2 The most
frequently seen condition by far is that
of primary insomnia, which affects
10% of adults on a chronic basis,**and is
usually easily recognised, if not so
easily treated.

In contrast to primary insomnia, in
which most patients report tiredness
and fatigue during the day but are
unable to sleep during the day either, the
second most frequent sleep disorder
encountered, obstructive sleep apnoea,
is typified by excessive daytime
sleepiness. This is usually accompanied
by reports of loud snoring, witnessed
apnoeas, nocturnal frequency, and other
symptoms such as a dry mouth or sore
throat on waking.

GPs will be very familiar with these

[Rled should

diagnosis be
confirmed?

disorders, but there remains a range of
other conditions, some very common
and some rarer, that influence sleep
quality, daytime levels of wakefulness or
otherwise impact on the sleep of the
patient or their partner. The aim of this
article is to discuss the diagnosis and
management of a variety of
neurological sleep disorders that may
present to the GP, and should be
considered within the differential of the
patient complaining of sleepiness.
There are several diagnostic
challenges in the identification of
patients with these disorders. The first is
that the term sleepiness is often used
interchangeably with complaints of
fatigue or tiredness. Sleepiness is
defined as the inability to maintain
wakefulness or alertness during daytime
wake periods. Indeed, a degree of
overlap in some cases between
sleepiness and other symptoms, and
ascertaining the presence of true
sleepiness can be a significant problem.

Wik are the

treatment
options?

There is no foolproof way of
ascertaining sleepiness in an outpatient
setting, or for that matter utilising
inpatient diagnostic tests, but validated
tools such as the Epworth Sleepiness
Scale (ESS) can help.> Patients with
primary insomnia or fatigue syndromes
typically will score low on the ESS (< 3)
whereas those with organic sleep
pathologies or sleep restriction will
score higher,>10 is seen as
‘pathological’, with the mean ESS in the
general population of 5-6.

The second challenge is that the
patient will often be unable to provide a
full history by definition, since the
pathology occurs in sleep. Even with the
benefit of a corroborative history from
the partner, this can be problematic,
since the partner is often half asleep as
well, or the signs of any disorder often
occur in the dark. However, once true
sleepiness has been established,
obstructive sleep apnoea has been
ruled out, or there are clear features »
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The 2012 Revised International Restless Legs Syndrome Study Group diagnostic

criteria for restless legs syndrome (http://irlssg.org/diagnostic-criteria/)

Essential diagnostic criteria: NB All of these criteria must be met

1An urge to move the legs usually, but not always, accompanied by, or felt to be
caused by, uncomfortable and unpleasant sensations in the legs

2 The urge to move the legs, and any accompanying unpleasant sensations,
begin or worsen during periods of rest or inactivity such as lying down or sitting

3 The urge to move the legs, and any accompanying unpleasant sensations, are
partially or totally relieved by movement, such as walking or stretching, at least as

long as the activity continues

4 The urge to move the legs, and any accompanying unpleasant sensations
during rest or inactivity, only occur or are worse in the evening or night

5 The occurrence of the above features is not solely attributed to another medical
or behavioural condition (e.g. myalgia, venous stasis, leg oedema, arthritis,
leg cramps, positional discomfort, habitual foot tapping)

from the history to point in the direction
of a neurological sleep disorder, then the
conditions below should be considered.

THE SLEEPY PATIENT

The most common cause of sleepiness
in the adult population is that of
behaviourally induced insufficient sleep
syndrome, affecting up to one third of
adults.® This can be severe enough to
mimic a condition such as narcolepsy
both clinically and on diagnostic
testing.” Individual sleep requirements
vary significantly and are thought to be
to some extent genetically driven, but
certainly anyone with a sleep
opportunity of less than seven hours per
night, or undertaking shift work, should
be given sleep hygiene advice to
optimise sleep duration, before other
potential causes are investigated, unless
there are clear pointers. The second
most common condition is that of
obstructive sleep apnoea which is
beyond the scope of this article.

Other potential causes to be
considered are sleepiness related to
sedating medication and that caused by
psychiatric iliness such as severe
depression. Where these diagnoses
have been excluded, usually on a clinical
basis although sometimes with home
diagnostic testing for sleep apnoea, the
diagnoses listed below should be
considered.

RESTLESS LEGS SYNDROME
Restless legs syndrome may be
frequently encountered in general

practice and affects 5-15% of the adult
population as well as some children.®
The prevalence of clinically significant
restless legs syndrome is lower.

The syndrome is characterised by the
urge to move the legs, or indeed other
body parts, such as the arms, trunk, face
or even genitals, usually accompanied
by a range of unpleasant sensations.
These features are typically worse in the
evening or night, are transiently or
partially relieved by movement, and are
worsened by immobility (see box 1, above,
for diagnostic criteria).

‘Patients with
primary insomnia or
fatigue syndromes
typically will score
low on the Epworth
Sleepiness Scale’

Restless legs syndrome is a common
cause of insomnia, problems getting to
sleep and staying asleep, unrefreshing
sleep and excessive daytime sleepiness.
Despite its frequency; it is often
unrecognised or misdiagnosed, in part
due to lack of awareness of the
condition, but also as a result of a wide
spectrum of symptoms and signs.
However, prompt diagnosis and
management has a large impact on
morbidity and quality of life.

The nature of the sensory symptoms

varies greatly. In some individuals, it
presents with a non-specific discomfort,
although patients may use a variety of
terms to describe their sensations: a
sensation of pulling, jittering, worms or
insects moving, tingling, itching, aching,
bubbling, fidgeting, electric shock,
tightness, and throbbing.? In others, the
symptoms can be extremely painful.

In addition to the motor restlessness,
80-90% of sufferers also experience
frank leg movements, which usually
arise in sleep but can also occur in
wakefulness.© These leg movements are
involuntary, and typically involve
periodic flexion of the hip and knee,
dorsiflexion of the foot and extension of
the hallux, although these movements
are often more subtle, and may simply
manifest as minimal extension of the
hallux. These movements may be
unilateral, alternating or bilateral, and
occur at intervals of between 5 and 90
seconds. The duration of individual leg
movements is longer than in myoclonus,
of the order of 0.5-5 seconds.

These movements, if arising in sleep,
may result in frequent arousal from
sleep, causing unrefreshing sleep, or
complete awakening, leading to
fragmented sleep and sleep
maintenance issues. They may also
impact on the sleep of the partner. In
fact, these movements, termed periodic
limb movements of sleep, may occur in
isolation, in the albbsence of symptoms of
restless legs syndrome, in which case
patients may simply present with
daytime sleepiness and unrefreshing
sleep. In the absence of a partner
reporting leg movements or personal
reports of restless legs syndrome,
isolated periodic limb movements of
sleep can prove difficult to diagnose
without an inpatient sleep study.

Mimics of restless legs syndrome
include the sensory symptoms
associated with peripheral neuropathy,
cramps, positional discomfort, akathisia
(a feeling of motor restlessness
associated with dopamine receptor-
blocking neuroleptic agents),
parkinsonism with sensory symptoms or
drug-induced dyskinesias, arthritis,
hypnic jerks, fibromyalgia and varicose
veins.? These obviously need to be
excluded prior to a diagnosis of restless
legs syndrome being made.

In the majority of cases, restless legs
syndrome is primary, and is thought to
have a genetic basis, with a family
history of the condition frequently
reported.” However, restless legs
syndrome may arise secondary to iron
deficiency, uraemia, pregnancy, and a
range of other neurological conditions.
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Common medications and other substances exacerbating restless legs syndrome

® Alcohol, nicotine, caffeine

® Antinausea medication e.g. metoclopramide, prochlorperazine

® Antipsychotic drugs e.g. haloperidol, olanzapine, phenothiazine derivatives
® Antidepressants - SSRIs, SNRIs, tricyclics and mirtazapine

® Antihistamines including over-the-counter sleep aids

Restless legs syndrome may also be
triggered or worsened by a number of
medications that are commonly
prescribed or available over the counter,
see box 2, above. In fact, only a minority
of patients require specific drug
treatments for restless legs syndrome.

The initial focus in restless legs
syndrome should be on identifying and
treating underlying causes. Patients
should be screened for uraemia and iron
deficiency. Recent guidelines suggest
that patients with a ferritin <75 mcg/L
should be commenced oniron
supplementation.”?

A medication history should be
reviewed for any prescribed or non-
prescribed agents that may exacerbate
symptoms. Of all antidepressant drugs,
bupropion is the agent least likely to
exacerbate restless legs syndrome, and
indeed is thought to be a potential
treatment option due to its dopaminergic
activity. Alcohol, nicotine and caffeine
are also frequent culprits for worsening
symptoms. Sleep deprivation or other
sleep disorders such as sleep apnoea
should be addressed, as these may also
exacerbate restless legs syndrome.

For those patients who do require
drug treatment (i.e. those in whom
restless legs syndrome is significantly
impacting on quality of life or quality
of sleep and have not responded to
non-pharmacological therapies)
licensed agents in the UK include the
dopaminergic agents ropinirole,
pramipexole and rotigotine, as well as
prolonged release oxycodone/naloxone
for severe refractory restless legs
syndrome.

Dopaminergic agents have long been
established as first-line agents for
restless legs syndrome, but their use
is complicated by two major issues.

The first is the phenomenon of
augmentation, the worsening of restless
legs syndrome beyond what would be
expected from the natural history of the
condition. Augmenting patients may
describe an earlier time of onset during
the day, a worsening of symptom
intensity, spread to other body parts not
previously involved, such as the arms or

face, a shorter latency between
rest/immobility and symptom onset, a
lessening of the period of relief of
symptoms after movement, a shorter
duration of treatment effect,and a
worsening of periodic limb movements
of sleep or wakefulness.

Augmentation rates increase with
higher doses of dopaminergic agents,
and so care should be taken to maintain
dosages as low as possible (to a
maximum of 2 mg daily for ropinirole,
500 mcg daily pramipexole and
4 mg/24 hr rotigotine).

The dopaminergic agents also exhibit
another class-specific side effect
impulse control disorders e.g.
compulsive gambling, compulsive
eating, problem shopping and
hypersexuality related to dopaminergic
dysregulation of the brain reward
system. Patients need to be warned of
the possibility of these side effects.

“The initial focus in
restless legs
syndrome should
be on identifying
and treating
underlying causes’

For these reasons, there is a slow
move away from these agents as first
line, to non-licensed drugs such as
gabapentin or pregabalin, usually given
at night alone (typical doses required
are 300-900 mg gabapentin nocte or
75-300 mg pregabalin nocte).”

Other agents that may be helpful
include clonazepam and opiates
(prolonged release oxycodone/naloxone
is the only licensed opiate in the UK, but
tramadol and codeine are also accepted
treatments).

NARCOLEPSY AND OTHER
CENTRAL HYPERSOMNIAS
Narcolepsy is the best known
neurological sleep disorder,and has a
prevalence of 1in 3,000. Peak of onset

is typically in the mid-teens and
mid-thirties, although it can occur at any
age, and the diagnosis is lifelong.

Our understanding of the
pathophysiology of this condition has
dramatically changed in the past few
years.* The condition is caused by a loss
of a small number of neurones in the
lateral hypothalamus that produce a
neurotransmitter hypocretin (also called
orexin) that acts as a stabiliser of neural
mechanisms mediating wake and sleep,
and rapid eye movement (REM) and
non-REM sleep. Damage is thought to
be mediated by an autoimmune
process, with an underlying genetic
predisposition triggered by an
environmental antigen such as the HIN1
swine flu virus or vaccine. The instability
of these mechanisms explains many of
the clinical features.

The major and only mandatory
diagnostic feature is of excessive
daytime sleepiness, which can manifest
as persistent sleepiness, or discrete sleep
attacks. Daytime sleep episodes are
usually brief and often refreshing, and in
contrast to episodes experienced by
normal individuals will often be
associated with dreaming.

Other features include phenomena
associated with abnormalities of control
of REM or dreaming sleep, such as
hypnagogic or hypnopompic
hallucinations or sleep paralysis -
inappropriate onset or offset of
dreaming results in dream mentation in
wakefulness, and persistence of muscle
paralysis that is a normal feature of
REM sleep into wakefulness.

The most dramatic feature of
narcolepsy is cataplexy, the sudden loss
of muscle tone, sometimes spontaneously
but usually precipitated by strong
emotions such as laughter, surprise,
anger or fear. In contrast to drop attacks,
cataplexy usually lasts for seconds to
minutes, and often has a juddery or jerky
component to the weakness. These
episodes can result in complete collapse,
always in full consciousness, but may be
segmental, only affecting part of the
body such as the arms, neck or face, and
usually last for seconds or a few minutes.

Other features of narcolepsy include
fragmented night-time sleep and
REM sleep behaviour disorder, the
acting out of dreams at night due to
failure to generate full muscle paralysis in
REM sleep.

In recent years, narcolepsy has been
classified into type 1, characterised by
the presence of cataplexy or the
demonstration of a deficiency of
hypocretin on cerebrospinal fluid (CSF)
examination by lumbar puncture,and  »
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key points

Dr Phillip Bland
Former GP, Dalton-in-Furness, UK

The prevalence of sleep complaints in adults in a
primary care setting is > 10%. The most frequently seen
condition by far is that of primary insomnia, which
affects 10% of adults on a chronic basis. In contrast to
primary insomnia, in which most patients report
tiredness and fatigue during the day but are unable to
sleep during the day either, the second most frequent
sleep disorder encountered, obstructive sleep apnoea,
is typified by excessive daytime sleepiness.

Sleepiness is defined as the inability to maintain
wakefulness or alertness during daytime wake periods.
Patients with primary insomnia or fatigue syndromes
typically will score low on the Epworth Sleepiness Scale
(ESS < 3) whereas those with organic sleep pathologies or
sleep restriction will score higher. A score >10 is seen as
‘pathological’, with a mean ESS in the population of 5-6.

The most common cause of sleepiness in the adult
population is that of behaviourally induced insufficient
sleep syndrome, affecting up to one third of adults.

This can be severe enough to mimic a condition such as
narcolepsy both clinically and on diagnostic testing.
Anyone with a sleep opportunity of less than seven hours
per night, or undertaking shift work, should be given sleep
hygiene advice to optimise sleep duration, before other
potential causes are investigated, unless there are clear
pointers.

Restless legs syndrome affects 5-15% of the adult
population as well as some children. The syndrome is
characterised by the urge to move the legs, or other body
parts (such as the arms, trunk, face and even genitals)
usually accompanied by a range of unpleasant sensations.
These features are typically worse in the evening or night,
are transiently or partially relieved by movement, and are
worsened by immobility. In addition to the motor
restlessness, 80-90% of sufferers also experience frank leg
movements, which usually arise in sleep but can also
occur in wakefulness. These leg movements are
involuntary, and typically involve periodic flexion of the hip
and knee, dorsiflexion of the foot and extension of the
hallux. These movements may be unilateral, alternating

or bilateral, and occur at intervals of between 5 and

90 seconds. The duration of individual leg movements is
longer than in myoclonus, of the order of 0.5-5 seconds.

Narcolepsy has a prevalence of 1in 3,000. Peak onset

is in the mid-teens and mid-thirties, although it can occur
at any age, and the diagnosis is lifelong. The major and
only mandatory diagnostic feature is of excessive daytime
sleepiness, which can manifest as persistent sleepiness,
or discrete sleep attacks. The most dramatic feature is
cataplexy, the sudden loss of muscle tone, sometimes
spontaneously but usually precipitated by strong
emotions such as laughter, surprise, anger or fear.

It is important to remember to counsel these patients
regarding driving, and they have a legal duty to inform
the DVLA about this diagnosis.

type 2, where there is no cataplexy and
CSF has either not been examined or
the CSF hypocretin level is normal.

This reflects our limited understanding
of the nature of type 2 narcolepsy;, in
contrast to type 1 narcolepsy, in which
the pathophysiological basis is well
understood. Patients with a diagnosis of
type 2 narcolepsy are a heterogeneous
group. Some are likely to have a mild or
early form of type 1narcolepsy, others
probably have unrecognised sleep
restriction,”®and others have an overlap
with another neurological disorder,
idiopathic hypersomnia (see below).

While CSF hypocretin examination
constitutes a diagnostic procedure for
narcolepsy, in practice the diagnosis
depends on the history and assessment
through sleep studies. For type 2
narcolepsy, sleep restriction needs to be
ruled out, through history, a sleep diary
and ideally with actigraphy (a wrist-worn
accelerometer that tracks movement
and gives a rough indication of
sleep-wake patterns, usually worn for
two weeks).

Blood tests are generally unhelpful.
HLA typing has a role in casting doubt
on a diagnosis of type 1narcolepsy (the
HLA DQBT1*0602 type is positive in > 98%
of individuals with type 1narcolepsy).’®
This HLA type is only positive in 40-60%
of those with type 2 narcolepsy, and in
any case is present in about one third of
the normal population.’®

The standard diagnostic test for
narcolepsy is the polysomnogram, see
figure 1, p11, and multiple sleep latency
test. The polysomnogram is an
overnight assessment of sleep, and is
undertaken to exclude other sleep
disorders and to ensure adequate sleep
during the multiple sleep latency test.
The multiple sleep latency test involves
the opportunity for the patient to fall
asleep four or five times during the day
after the polysomnogram, at two-hour
intervals. The mean sleep latency is
assessed across these naps, as well as
the presence of REM sleep.

A positive diagnostic test is defined by
a mean sleep latency of less than eight
minutes, and REM sleep in two or more
naps, although early REM in the
overnight polysomnogram can count
towards this. If the multiple sleep latency
test is negative, it has good negative
predictive valug, i.e. it is helpful in
excluding narcolepsy. However, a
positive multiple sleep latency test
needs to be interpreted with caution, as
sleep deprivation and drug rebound
effects can produce a result apparently
diagnostic of narcolepsy.” In the
presence of cataplexy, usually no further

investigations are required, but in the
absence of cataplexy a lumbar puncture
may be helpful in certain cases.

Management of narcolepsy involves
lifestyle modifications and drug
treatment, as there is currently no cure.
Patients often benefit from sleep
hygiene advice to optimise night-time
sleep, and planned daytime naps are
usually very helpful to stave off
irresistible sleep episodes. The general
advice is for two or three brief planned
naps, up to 20 minutes, to avoid deep
sleep, as longer naps can result in
significant grogginess on waking and
worsen night-time sleep.

“The standard
diagnostic test for
narcolepsy is the
polysomnogram
and multiple sleep
latency test’

Drug treatment needs to be tailored
to the individual. For cataplexy, drugs
such as clomipramine at night, or
fluoxetine or prolonged release
venlafaxine during the day can be very
effective. For daytime sleepiness,
standard treatments are stimulant drugs
such as modafinil, methylphenidate and
dexamphetamine, usually in isolation
although occasionally modafinil can be
given in combination with
amphetamine-based drugs.

Sodium oxybate is a drug that is very
restricted in the NHS, partly because of
the cost, but also because of its side-
effect profile - it can be fatal when
combined with other sedating agents or
alcohol.” Howevey, it is usually very
effective in severe refractory narcolepsy
and can be life changing.

For selected individuals treating
fragmented night-time sleep with
sedating agents such as tricyclics,
pregabalin, clonazepam or Z drugs such
as zopiclone may have a role. Newer
agents such as pitolisant, a histamine
antagonist/inverse agonist that acts
as a stimulant, are becoming available.
Itis important to remember to counsel
these patients regarding driving, and
they have a legal duty to inform the
DVLA about this diagnosis.

A related condition is idiopathic
hypersomnia a rarer neurological
disorder with a prevalence of about
one tenth that of narcolepsy. Patients
will experience unrefreshing sleep, and
long sleep times.
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The typical picture is of soneone who
will sleep for eleven or more hours per
night of deep unbroken sleep, but will
find it very difficult to wake up despite
multiple alarms. They will wake up with
so-called sleep drunkenness, feeling
very groggy, unsteady and confused,
often with a headache. Despite a long
sleep duration, the patient will remain
sleepy during the day, and will often
sleep for hours rather than the briefer
naps seen in narcolepsy, waking
unrefreshed.

The underlying aetiology remains
uncertain, but in recent years there has
been increasing evidence of an
endogenous substance that potentiates
GABA on the GABAA receptor. This has
led to the proposed use of flumazenil as
alozenge or transdermal preparation,
which is reported to work in about one
third of patients with refractory
hypersomnolence.” More traditional
management involves the use of
stimulant drugs as in narcolepsy. Mimics
of this condition include hypersomnia
induced by medications and psychiatric
hypersomnolence i.e. in the context of
severe depression.

Rarer still is episodic hypersomnia or
Kleine-Levin syndrome, with an
estimated prevalence of 1-5 per million.””
This condition usually manifests in
teenagers, and results in bouts of
hypersomnia associated with marked
behavioural change such as confusion,
paranoia, excessive eating, disinhibited
behaviour and amnesia. These bouts
usually last for days or weeks and in
between bouts sufferers are normal,
although more recent evidence points
towards some cognitive and mood
problems between bouts.

The condition is poorly understood,
treatments are limited, and often the
condition goes into spontaneous
remission after several years.

Standard treatments include lithium
and carbamazepine, which in some
individuals reduce the frequency,
duration and intensity of bouts.

OTHER NEUROLOGICAL
CAUSES
A range of other neurological disorders
nmay manifest as sleepiness as part of the
condition. Migraine with brainstem aura
may result in marked sleepiness, in the
context of more obvious migrainous
features such as headache, visual
dysfunction and disequilibrium.
Patients with non-REM parasomnias
such as sleepwalking or night terrors
may complain of daytime sleepiness.
Sleepiness is a common feature of
Parkinson’s disease, and may reflect

neurodegenerative changes in brain
centres influencing sleep or can be
precipitated by dopaminergic agents.
A sleep study should be undertaken in
these patients to rule out periodic limb
movements in sleep or other causes of
sleep fragmentation.

Sleepiness is a feature of myotonic
dystrophy, and is usually treated with
modafinil. Patients with epilepsy may
exhibit sleepiness due to side effects
of antiepileptic drugs, or more rarely
because of clinical or even sub-clinical
seizures in sleep.

CONCLUSION

Patients reporting sleepiness should be
evaluated clinically to confirm that what
is being described is sleepiness rather
than fatigue or tiredness. Important
factors to exclude are sleep restriction,
psychiatric illness, medications causing
sedation and obstructive sleep apnoea.
More unusual neurological causes
should then be considered. Some, such
as restless legs syndrome, can be
diagnosed clinically, but many patients
will require formal assessment in a sleep
centre.

Competing interests: None
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Useful information

NICE Clinical Knowledge Summaries -
Restless legs syndrome
https://cks.nice.org.uk/restless-legs-
syndrome#t!scenario

Narcolepsy UK
www.narcolepsy.org.uk

DVLA website
www.gov.uk/guidance/assessing-
fitness-to-drive-a-guide-for-medical-
professionals
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