SLEEP DISORDERS

Understanding insomnia

I Anxiety and depression are common
causes of insomnia, but they are not the
only causes. Neurological disorders
such as restless legs syndrome and
periodic limb movement disorder are
also common. A conceptual model of
sleep and wakefulness helps to explain
different kinds of insomnia.
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ur knowledge of sleep and its disor-

ders has increased rapidly in recent
years, particularly in relation to sleep-re-
lated breathing disorders such as obstruc-
tive sleep apnoea.! To some extent, the
developments with sleep apnoea may
have overshadowed other advances in re-
lation to insomnia.

Insomnia is a symptom that depends
on the subject’s perception of difficulty
initiating or maintaining sleep, obtaining
too little sleep, waking too early or hav-
ing non restful sleep. Thus, it is highly
subjective, depending on the subject’s ex-
pectations of sleep and wakefulness, and
sometimes on the feeling of having loo
much wakefulness which, if associated
with distress, the subject may prefer to
avoid by sleeping more.

There are several ways of classifying
the disorders that are associated with in-
somnia, including a new classification
published by the American Sleep Disor-
ders Association in 19902 In the author’s
view, a new pathophysiological concept
of sleep and wakefulness, described in
more detail elsewhere, is useful in un-
derstanding insomnia.

A new conceptual
model of sleep and
wakefulness

Whether we are awake or asleep at any
particular time depends on the relative
strengths (not the absolute strengths) of
two competing drives — the drives for
sleep and for wakefulness (Figure I).
Each of these drives is generated by the
integrated activity of different groups of

neurons in various parts of the central
nervous system, not from a single sleep
centre or wake centre.*

The sleep and wake drives each have
two components — the primary and sec-
ondary drives for sleep and for wakeful-
niess. The total wake drive (the sum of
the primary and secondary wake drives)
and the total sleep drive interact continu-
ously by mutual inhibition, The variables
Is and Iw (Figure 1) reflect the intensity
of this mutual inhibition at any particular
time.

Primary sleep and
wake drives

The primary drives for sleep and for
wakefulness vary with the time of day
(Figure 2). The phase of these circadian
rhythms is set by interaction with the en-
vironment: for example, the timing of ex-
posure to sunlight and darkness that in-
fluences the suprachiasmatic nucleus of
the hypathalamus’ These drives also
vary with ultradian rhythms (periods be-
tween 1 and 12 hours), but these will be
omitted from further discussion here for
simplicity.

The circadian rhythm of the primary
wake drive usually reaches its peak at
about 1800 to 1900 hours and its trough
at about 0400 to 0500 hours (Figure 2).
This is reflected in body temperature.
melatonin secretion from the pineal
gland, and the occurrence of rapid eye
movement (REM) sleep.

By contrast, the circadian rhythm of
the primary sleep drive reaches its peak
only a few hours later than that of the
wake drive, at 2300 to 2400 hours, and i1s




trough at 0900 to 1000 hours (Figure 2).
This is reflected in the circadian rhythm
of the occurrence of delta-wave sleep
(stages 3 and 4).6

Secondary sleep and
wake drives

The secondary component of the sleep
drive increases progressively during wake-
fulness and may be influenced by physical
exertion. Its effects are dissipated progres-
sively during non-REM sleep as part of
sleep’s restorative function.

The secondary sleep drive is maximal
at the end of the day and its effects are
most obvious during the first period of
non-REM sleep when the primary sleep
drive is at the peak of its circadian
rhythm.

The secondary wake drive provides the
key to the door of sleep for most people.
This component of the wake drive arises
from collateral inputs to the reticular ac-
tivating system and the non-specific tha-
lamic projection system from all sensory
afferent tracts, both exteroceptive and
enteroceptive, and from the limbic sys-
tem and other central neuronal popula-
tiens concerned with attention, cognition
and vaolition.

The secondary wake drive is rapidly
responsive to all changes of posture and
physical activity and to behavioural and
psychological changes of all kinds, Its
importance is highlighted by the self-ev-
ident fact that most adults do not fall
asleep unless they cease major body
movements, lie down, stop talking, close
their eyes and relax, physically and men-
tally — all these manoeuvres reduce the
secondary wake drive. This process of
falling asleep is termed ‘sleepening’, in
contrast to wakening. The first phase of
sleepening is usually under voluntary
control. We can stay awake later than
usual, voluntarily, despite an increasing
secondary sleep drive, by keeping physi-
cally and mentally active.

o

Causes of insomnia

Insomnia can be associated with any dis-
order that involuntarily causes a relative
increase in the total wake drive in rela-
tion to the total sleep drive during the in-
tended sleep period.

These changes may be either phasic and
repetitive or more continuous, The mech-
anisms by which various disorders pro-
duce insomnia may be classified as follows:

UNDERSTANDING INSOMNIA

1. an absolute increase in the total wake
drive: due 1o increased primary or sec-
ondary wake drive or decreased inhibi-
tion of the wake drive by the sleep
drive (Iwin Figure I)

2. an absolute decrease in the total sleep
drive: due to a decreased primary or
secondary sleep drive or increased in-
hibition of the sleep drive by the wake
drive (Is in Figure 1)

3.circadian rhythm disorders of the
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Wake drive
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Figure 1. Competing drives for sleep and for wakefulness each have a primary
and secondary component and murually inhibit each other. Their interaction
determines the state of sleep or wakefulness at any particular time.
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Figure 2. Variations in the primary and secondary components of the sleep
and wake drives over a 48-hour period. Ultradian rhythms and the effects of
mutual inhibition between the sleep and wake drives have been omitted for

simpliciry.
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sleep and wake drives: due to an inap-
propriate phase relationship between
the circadian rhythms of the sleep and
wake drives, cycle lengths much longer
or shorter than 24 hours, or abnormal
amplitures of one or both circadian
rhythms
4. some combination of the above: insom-
nia in individual patients often seems (o
involve more than one mechanism.

Clinical types of
insomnia
Within this conceptual framework it is

possible to explain different types of in-
somnia that have been recognised clini-

cally. Insomnia with psychiatric disorders

that involve affective arousal (anxiety
state, mania, schizophrenia, major de-
pressive illness, for instance.) would
involve a persistently increased sec-
ondary wake drive,

Some patients, however, may also
have a decreased total sleep drive mani-
fested as reduced delta-wave sleep. In
addition, some may have changes in
their circadian rhythms causing early
merning wakening and the early onset
of REM sleep (within 60 minutes of first
going to sleep) which are common with
major depressive illness.

Phsychophysiological insomria is a com-
mon form of chronic insomnia that does
not involve persistent affective arousal. It
usually begins as an adjustment sleep dis-
order at the time of major stress, such as
bereavement, or marriage breakup. The
affective arousal caused by this stress set-
tles down after a while as the patient
copes. However, an association is formed,
consciously or not, between going to bed
and not sleeping. The patient begins 1o
fear and be frustrated by insomnia. What
used to happen habitually and subcon-
sciously during sleepening is now inhibited
by situation-specific cognitive and affective
arousal, The harder the patient tries to fall
asleep the more the secondary wake drive
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is increased. This is sometimes called learnt
insomnia.

Idiopathic insomnia begins in child-
hood and is a lifelong disorder involving
difficulty with initiating and maintaining
sleep. It seems to be associated with a
persistently low sleep-drive that may be
inherited. It is made worse by an in-
crease in the wake drive such as that
which is learnt in psychophysiological
insomnia.

Such patients are usually unable to
doze during the day, for they are never
sleepy but are often fatigued. The in-

Restless legs
syndrome and
periodic limb
movement
disorder are
more common
causes of
insomnia than
is currently
recognised,

creased prevalence of insomnia with age
is explained by the well documented de-
cline in delta-wave sleep and hence in
sleep drive after early adulthood.

This seems to be due to neurcnal de-
generation in the central nervous sys-
tem. There is probably also a decline in
the primary wake drive, but this is
slower than the decline in the sleep
drive. As with idiopathic insomnia, it
takes only a small increase in the sec-
ondary wake drive in older people to
produce insomnia,

Restless legs syndrome is a disorder of

sleepening that can be inherited. It usu- -

ally begins in middle life and can be
worsened by pregnancy and iron defi-
ciency anaemia. The patient has a funny

322 Ausiraian Family Physician Vol. 22, No. 3, Merch 1993

feeling or dysaesthesia, typically of the
lower legs but sometimes elsewhere,
when relaxed and sleepy. Although pa-
tients find it hard to describe, some say
it is like ants crawling under the skin. It
is associated with an urge to move. Any
major body movement relieves the
symptom temporarily by inhibiting
sleepening. However, the feeling may re-
turn and prevent sleep onset for pro-
longed periods.

An associated disorder, periodic limb
movement disorder, can also be inherited
and involves repetitive twitches of the
legs and sometimes of the arms that dis-
turb sleep. This occurs in about 50 per
cent of patients with restless legs syn-
drome, but it can occur independently.
These disorders inhibit and fragment
sleep much more commonly than is cur-
rently recognised. They are found in
15 to 25 per cent of chronic insomniacs

. when investigated in the sleep laboratory.

The pathophysiology of these discrders.is
unclear, but they may involve failure of
sleep-related descending - inhibitory
mechanisms.

A metabolic disorder such as hyper-
thyroidism can cause insomnia by both
direct and indirect effects on the neu-
ronal systems producing the sleep and
wake drives. Hyperthyroidism may in-
crease delta—wave sleep (that is, sleep
drive) but also increases the primary and
secondary wake drives to produce in-
somnia. o

Delayed sleep phase syndrome can
mimic other insomnias by causing great
difficulty in falling asleep until very late
at night. It differs by way of increased
depth of sleep and great difficulty in
waking until late next morning. The cir-
cadian rhythms of sleep and wakefulness
are phase-delayed in the 24 hours. How-
ever, there may also be increased mutual
inhibition of the sleep and wake drives
to explain the unusual difficulty experi-
enced with wakening as well as with
sleepening. '

Effects of hypnotic
drugs and alcohol

Hypno-sedative drugs help the insommni-
ac initially by reducing the secondary
wake drive, particularly that part of it as-
sociated with anxiety. These drugs may
also reduce the sleep drive as an unwant-
ed effect, especially with more prolonged
use and higher doses.

The benzodiazepines reduce delta-
wave sleep as did the earlier hypnotic
drugs such as barbiturates that the ben-

Hypnotic
drugs reduce
the wake drive
initially but
may also
reduce the
sleep drive
later as an
unwanted

effect.

zodiazepines replaced. This explains, at
least in part, why most hypnotics be-
come less effective with long-term use.
Suddenly ceasing these drugs causes a
rebound of the wake drive that makes
insomnia temporarily worse and leads
many patients to believe that they
should continue taking them. Alcohol,
too, reduces the wake drive initially and
the sleep drive later within the same
night.

None of the hypnotics on the market
increases the sleep drive as opposed to
reducing the wake drive. This may be a
new direction for drug research, because
some substances (peptides) do increase
delta-wave sleep and the sleep drive.
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Assessment of
insomnia

The first step in the management of in-
somnia is an accurate assessment of its

nature, severity and causes. Only then

can appropriate treatment be implement-
ed, sometimes of more than one kind.
The mainstay of assessment is a detailed
history of sieep habits. The circumstances
under which insomnia began are impor-
tant, particularly in psychophysiological
insomnia. A sleep diary kept each day for
2 weeks can be useful for recording the
times of sleeping and their variability,
which is a feature of many insomniacs.

Restless legs syndrome is diagnosed
from the history but, strangely, this may
not be volunteered unless the unusual
symptoms are specifically sought. Period-
ic limb movement disorder is seldom di-
agnosed from history alone and requires
overnight polysomnography at a special-
ist centre, as does sleep apnoea.’

However, polysomnography is not re-
quired for the management of most cases
of insomnia, except where the diagnosis
is in doubt or treatment has failed. One

- reason for such failure can be the coexis-

tence of two or even more kinds of sleep
disorder.

Treatment

The treatment of insomnia should be di-
rected initially at its specific causes, when

.they can be identified {for example, de-

pression, anxiety state, restless legs syn-
drome, periodic limb movement disorder,
inappropriate shift-work rosters, hypnot-
ic/stimulant/alcohol dependence, hyper-
thyroidism or hypothyroidism).
Hypnotic drugs (which commonly
means one of the benzodiazepines)
have a role, but this role is diminishing
as public attitudes change and as we
learn more about sleep disorders. Their
long—term use for chronic insomnia
should be questioned, if only to be sure

there is no better alternative.

Many patients sleep no better after
taking benzoidiazepine hypnotics for a
few months than they would if they were
weaned off them. However, this must be
done slowly over 2 to 6 weeks.

The sleep
propensity at
any particular
time depends
on the relative
strengths of the
wake drive and
the sleep drive.

Explanation and reassurance can do
much to restore a patient’s confidence in
his or her ability to sleep, but this may not

A A

INTAL® FORTE
Strength without Steroids

AeprovED PRODUCT INFORMATION
DESCRIPTION. NAME OF DRUG: Sodium Cromoglycate for Oral Inhalation, Sodium Cromeglyeate
is a white crystaltine adourfess powder. It is soluble in 20 parts water at 20°C. Chemically it is the
disodium salt of 1, 3-bis { 2 carboxychromon 5-yloxyl -2 - hydroxypropane, The pressurised aerasol
presentation consists of sodium cromoglycata suspended in a fosmulation of surface active agent
{sorbitan trigleate) and propallants (dichloradifluoromethans and dichloratetra-fluarosthana).
PHARMACOLDGY: Sodium cromoglytate inhibits the release from sensitised cells of medistors of
1he allergic reaction. In the lung this inhibition of medistor release pravents both the immediate
and lata asthmatic response to immunological and other stimuli. It has ne effact on nermal immun-
ological defence mechanisms. When the compound is administered by inhalation a large proportion
of the dose is swallowed and passes through the gastra-intestinal fract. In man approximately 1%
is absarhed from the gastraintastinal tract, Up to 10% of the initisl inhaled dose is absorbed in the
lung. This is rapidly absorbed and excretad by bile and urine in a ratio of 50:50. INDICATIONS: The
praphylactic traatmant of bronehial asthma, including the preventien of exercise induced droncho-
spasm. CONTRAINDICATIONS: Hypersensitivity to sodium cromaglycate. Hypersensitivity te any
of its components. PRECAUTIONS: Use in pregnancy: (Categary Al Intal may be assumed 1o have
been taken by a large number of pragnant women and women of childbearing age without any
signs of disturbance of the repraductive process, in the form of an increased frequency of
malfarmations or other direct or indirect harmful effects on the foetus, having been observed to
date. Use in |actation: Sodium cromoglycate passes into human breast milk, and its safety in
infants has not heen established. The drug, therefore, is not recommended for aursing mathars
unless the expected benefit outweighs any potential risk. Interaction with other drugs: Sedium
cromoglycate has bean used for the treatmant of a variety of indications in man and it has been the
subject of many animal drug interaction studies. No evidence of interaction with ather drugs has
bean observed. Intal therapy is essentially prophylactic and on its withdrawal, symptoms of
asthma may recur. Special care shou'd be exercisad in the withdrawal of Intal in those patients in
whom its use has parmitted a raduction in the dosage of orel steroids. In such cases, in arder ta
avoid an acute relapse, the steroid dose must first be restered to its ariginal leval befors gradually
raducing the Intal dosage. As with many other pressurised aerasul farmulations, Intal aerosol
contains fluaracarbon propallants, In large doses these propellants can produce cardiac
archythmias in animals as well a3 sensitise their hearts to adrenaline induced archythmia, Data in
human beings are meagre. Following inhalation of maximum therapeutic doses, the plasma

concentrations of propellant in man were quite low. Excessive inhalation of the aeresel should,
howevar, ba avoided as this carries a potantial hazard, both from the propellant as well as from
overdosage of the active tharapeutic agent contained in tha formulation. Tha recommanded dose
should not be excaeded and patiznts should be advised appropriately. ADVERSE REACTIONS: Mild
throat and trachea irritation occurs rarely with sodium cremeglycate, Brenchospasm after
inhalation has been reported in very rare cases, and in some patients it may be nacessary to stap
treatment. DOSAGE AND ADMINISTRATION: Patients vary in their response to Intal Ferte. The
recommended initial dosage of Intal Farte is two inhalations twice daily. In some patients with
mora severe asthma, or during periods of severe challenge an increased dosage of up ta four
inhalations four times daily may be required te achieve cptimal control. Prevention of Exercise
Induced Asthma; Ta prevent asthmatic symptoms associated with exercise, a dose of two o four
inhalations 5+10 minutes prior to exerciss Is racommended, Mai Tr Mai

dosage should be individually assessed. Patients should be warned against suddenly discontinuing
tharapy when symptoms have been partially or completely contralled by Intal. Sinca the therapy is
assentially prophylactic it is important to continua tharapy in those patients wha benefit. I it is
naecessary to withdraw this treatmant it should be done progressively over ona week. Symptoms of

_asthme may eccur, Intermittent Use: Intal may be given in doses up to 2Img as single doses,

repaatad as necassary, in patients who da not require regular treatmant but who have a history of
bronchespasm provokad by a varisty of agents such as grass or poflen antigen; animal dandar;
house dust mite; irritating gases such as sulphur dicxide, metabisulphite; fog, cold air or exercise. In
these instances, the dose may be titrated upwards or downwards from a suggested starting single
dose of 10myg to 20mg. Reduction ar withdrawal of Corticosteraids: In patients cureenly treated
with regular maintenance corticasteraids the addition of Intal to tha regimen may make it possibla to
reduce the maintenance dose or discantinua corticosteroids completely. The patient must be
carefully supervised whila the steroid dose is reduced. A rate of reduction of 10% weekly is
suggested. An increase in steroid dosaga may be necessary if symptams incraase, and at times of
infaction, severe antigen challenge or stress. If reduction of steroid dosage has been possible Intal
should not be withdrawn until steroid covar has heen re-instituted. OVERDOSAGE: There have been
no repartad casas in humans of overdosage of the drug. Symptomatic treatment is recommendad
should ovardesage occur. PRESENTATION: Metered dose pressurised aercsel delivering 112
attuations. Each acteation contains sodium cramoglycate BP 5.0 mg. Syncron training device for
use with Intal Forte is available separately. NAME AND ADDRESS OF DISTRIBUTOR: Fisens Piy.
Limited, A.C.N., 003 429 721 7 Gladstone Road, Castle Hill, NSW 2154, Australia, REFERENCES:; 1,
Walthers 0.D., Pedersen S., BMJ,-303:163-165, 1997, 2, Rubinfeld A., Curr, Ther,, 122123, Aug. 1990.
Copyright Fisans Pty. Ltd, 1992, ® Intal and Fisons are Registered Trade . Ns

Marks of Fisons plc U.X, INTALis sodium tromaglycate B.F. S&H FIS 148 Flsommczuﬁuh




ENGERIX-B® ABRIDGED
PRODUCT INFORMATION

INDICATIONS:

Active immunisation against hepatitis B virus infection in persons
at substantial risk and susceptible to hepatitis B virus.
CONTRAINDICATIONS:

Hypersensitivity to any component of the vaccing; Tsevere
febrile infections, however, the presence of minor infections
without fever does not contraindicate vaccination.
WARMNINGS:

The vaccine should never be administered intravenously; the
vaccine may not prevent hepatitis B in incubation; adequate
.antibody concentrations may not be obtained after recommend-
ed primary vaccination course in dialysis or immunocom-
promised patients.

PRECAUTIONS: .

Adrenaline solution (1:1000) should be available in case of arare
anaphylactic reaction; no therapeutic effect in hepatitis B
carriers; caution in patients in whom a systemic redction may
pose a signficant risk; subcutaneous, intradermal or gluteal
administration can produce suboptimal response; prégnancy;
lactation,

ADVERSE REACTIONS:

More common: soreness, induration, erythema and swelling at
injection site; gastrointestinal symploms; fever; headache;
nausea; dizziness; fatigue. Less common: malaise; arthralgia;
myalgia; rashes rarely including urticaria.

1The following adverse effects have been reported with the use
of recormbinant hepatitis B vaccines:

Local reactions: pain, prutitis, ecchymosis.

General reactions: vomiting, diarrhoea, abdominal pain, abnor-
mal liver function tests, anorexia, pharyngitis or other upper
respiratory infection, cough, sweating, chills, flushing,
paresthesias, vertigo, angio-oedema, neck stiffness, iymphade-
nophathy, disturbed sleep, difficulty in passing urine, arthritis,
hypotension and syncope. Neurological manifestations such as
paresthesia, paralysis, neuropathy and neuritis (including
Guillain-Barre syndrome, optic neuritis and multiple sclerosis)
have been rarely reported. Systemic early onset events including
bronchospasm-like symptoms have been reported very rarely as
have delayed hypersensitivity reactions (appearing up to several
weeks after vaccination) manifesting as arthritis and various
dermatological reactions. There have also been occasional
reports of anaphylaxis, visual disturbances, thrombocytopenia,
tinnitus and severe skin disorders, such as erythema multifarme.
DOSAGE AND ADMINISTRATION:

Shake well before use. DO NOT ADMINISTER INTRAVENQUS-
LY. Site of administration: Adults: i.im. injection in deltoid region
Neonates and infants: i.m. injection in anterolateral thigh.

For patients not previously exposed to hepatitis

B Virus: Vaccine dose Initial 1 month” 6 months™
Adults and children 20ug 1l tmL iml.
over 10years

Neonates and . *™™0ug os5mL O.5mL o.5mL

children up to 10 years

~after first dose "~ a dose of 20pg may be used if the paediatric
presentation is not available.

For infants born to HBsAg+ and HBEsAgw-/eAgQ+-

mothers: At birth 1 month® 6 months*
ENGERIX-B vaccine 0.5ml 0.5mL 0.5mL
Hepatitis B Immunoglobulin o.5mL - -

* after first dose

The first dose of vaccine and immunoglobulin should be given
within 24 hours of birth at separate sites. A vaccination schedule
of 01 and 2 months with a fourth dose (booster) at 12 mohths
after the first dose is recommended for rapid protection.
STORAGE:

Store at +2C to +8C. DO NOT FREEZE.

PRESENTATIONS:

Engerix B 20ng (Adult dose): monodose vials (1 mL), 1's, 10's,
25'5. Engerix B 10pug (Paediatric dose): monodose vials (2.5 mL),
1°g, 10's. Disposable syringes available on réquest. Manufactured
by: SmithKline Bicligicals, Rue de 'institut 89, B-1330, Rixensart,
Belgium. Distributed by: SmithKline Beecham (Aust) Pty Ltd

(A C.N. 004 170 932), 300 Frankston Road, Dandencng, Victoria,
3175. For further information, consult Full Product information in
MIMS Annual or PP Guids, or caontact SmithKline Beecham
(Aust) Pty Ltd. TNote changes to Approved Product Information.
TGA approval September 1392

Engerix-B

nepatite B vaccing

SKBO18

UNDERSTANDING INSOMNIA

be sufficient. A behavioural, non-drug treatment programme has
been developed and used successfully by Morawetz in Melbourne.®

This includes techniques for relaxation, which is necessary but
not always sufficient by itself to treat insomnia. Cognitive therapy
is another important part of this programme, changing attitudes
and behaviour in relation to the time spent in bed awake. It can
overcome the learnt component, which is dominant in psychophys-
iological insomnia, but which is also present in many other types of
insomnia. Hypnosis can be useful, too.?

These aspects of treatment are aimed primarily at reducing an
increased level of secondary wake drive. It may be possible to in-
crease the sleep drive by exercising during the day, but not within a
few hours of bedtime because exercise also increases the wake
drive initially. '
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