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Drug Treatment, Definition and Diagnosis for Insomnia 353

Thirty-four experts and a literature supervisor got together in order to reach aAbstract
‘consensus’ regarding the definition, diagnosis and pharmacological treatment of
insomnia. Insomnia is a subjective perception of dissatisfaction with the amount
and/or quality of sleep. It includes difficulty in initiating or maintaining sleep or
early awakening with inability to fall asleep again. It is associated with complaints
of non-restorative sleep and dysfunction of diurnal alertness, energy, cognitive
function, behaviour or emotional state, with a decrease in quality of life. The
diagnosis is based on clinical and sleep history, physical examination and addi-
tional tests, although polysomnography is not routinely indicated. Therapy should
include treatment of the underlying causes, cognitive and behavioural measures
and drug treatment. Hypnotic therapy can be prescribed from the onset of
insomnia and non-benzodiazepine selective agonists of the GABA-A receptor
complex are the drugs of first choice. It is recommended that hypnotic treatment
be maintained in cases where withdrawal impairs the patient’s quality of life and
when all other therapeutic measures have failed. Experience suggests that inter-
mittent treatment is better than continuous therapy. The available data do not
confirm safety of hypnotics in pregnancy, lactation and childhood insomnia.
Benzodiazepines are not indicated in decompensated chronic pulmonary disease
but no significant adverse effects on respiratory function have been reported with
zolpidem and zopiclone in stable mild to moderate chronic obstructive pulmonary
disease and in treated obstructive sleep apnoea syndrome. Data for zaleplon are
inconclusive. If the patient recovers subjective control over the sleep process,
gradual discontinuation of hypnotic treatment can be considered.

Insomnia is a highly prevalent condition. Chronic ancies. The users of consensus recommendations
subsequently decide if such recommendations areinsomnia affects 10% of the general population,[1,2]

useful or sufficient for taking decisions.[16]and the figure increases to 34% when chronic and
Because of their extensive use, consensustransient insomnia are combined.[3,4] The social and

recommendations may also be subject to controver-healthcare impact of these conditions is highly sig-
sy about their validity, objectivity and value. Thisnificant,[5-10] and has been well studied.[11-15] The
article therefore attempts to address the differentimportance of adequate treatment is therefore obvi-
limitations of a consensus so that they can be avoid-ous. In this context, management of insomnia should
ed, reduced or at least taken into account. We thinkonly be addressed after an adequate diagnosis has
that a precise and concise methodology will contrib-been established, and should be aimed at aetiologi-
ute to a higher credibility of the result and thuscal treatment with pharmacological and, finally,
enhance its impact.non-pharmacological measures. This article

presents a consensus on pharmacological measures.
1. Methods

Current adequate sleep medicine practice poses
the need for making decisions when faced with Achievement of consensus is a means to facilitate
problems that cannot be resolved quantitatively. decision-making and to establish recommendations
This leads us to seek qualitative solutions, such as to guide medical practice. The responsibility of
consensus recommendations or methods relating to scientific promoters of a consensus is obvious, since

it determines the credibility of the results.specific problems. Consensus methods aim to estab-
lish agreements among experts over problems that As a working method to reach this consensus, a
can imply uncertainties in case of persisting discrep- general coordinator was appointed (figure 1) and six
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group coordinators, a reference literature supervisor The mechanism used to reach consensus com-
and 27 scientists of acknowledged expertise in in- prised a combination of the nominal group tech-
somnia were chosen. nique[16,17] and the Delphi method.[18,19] These are

two formalised procedures with individual reflec-The steering group coordinator and the members
of this group were responsible for scientific organi- tion techniques, promotion of creativity, structured
sation. The work of the scientific supervisors com- discussions and the use of individual judgement to
prised selection of the participating experts, prepara- reach an overall group judgement. The participants
tion of the basic initial lines of work (three fields), were surveyed by the steering group, which
processing of information, synthesis of the results to analysed and synthesised the results and also pro-
perform feedback, and preparation of the final re- vided feedback to the participating experts to help
sults. Expert selection was based on general ac- them define their positions and the overall group
knowledgement of their expertise in the field, repre- positions.
sentativeness within the profession, and the capacity

Consensus was obtained by the mathematical
to implement the final decisions of the consensus.

procedure of simple summing of individual judge-Flexibility to openly explore different points of view
ments and removal of extreme positions, thus reach-was one of the qualities sought.
ing a consensus common judgement. A ‘consensus’

The scientific information taken from the select-
was agreed when the expert group achieved at leasted articles was the basis for supporting expert opin-
60% of favourable votes on each of the proposalsion. If the subjectiveness of these experts had not
after their discussion. The proposal was refusedbeen based on methodological rigour in the review
when it obtained less than 60% of votes.and synthesis of the information available about

The first part of the consensus was performedinsomnia, the resulting uncertainty could have de-
with the physical presence of the experts (nominalprived the consensus of value or, even worse, could
group technique), and the subsequent feedback washave led to a consensus based on prejudice and
conducted using electronic mail (Delphi method).lacking adequate data evaluation.

Robert Cilveti
Reference literature supervisor

Eduard Estivill
General coordinator

Juan Gibert-Rahola
Gonzalo Pin

Coordinator group 2

Group 2 
F. Almansa; M. Barbanoj;
F.J. Barrasa; A. Candina;

T. Canet; J.L. García;
T. Garzón; E. Rodríguez-

Sáez; J. Vera

 

Antonio Bové
Jesús Paniagua

Coordinator group 1
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J. Albares; F. Cañellas;
R. Cilveti; M. Escudero;
F. González; L. Heras;
F.J. Mejuto; A. Pérez;

E. Recuero

Diego García-Borreguero
Javier Puertas
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R. Villanueva

Fig. 1. Flow chart of consensus participants.
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For adequate performance of the nominal group • Sleep latency (time to onset).
technique, three prior meetings were held between • Sleep maintenance (nocturnal awakenings, early
the general coordinator and the group coordinators. awakening).
In a first meeting, the general coordinator provided • Quality of sleep.
the group coordinators with all the basic information • Frequency and duration of sleep disturbance.
published in the literature in the previous 5 years. • Diurnal residual effects.

The literature was selected from a MEDLINE • Impact on family and on social and occupational
search and through the PubMed service of the Na- life.
tional Library of Medicine, using the key phrases • Quality of life.[20,21]

‘Sleep initiation and maintenance disorders’, ‘ther- The term ‘insomnia’ originates from the Latin
apy (drug therapy)’ and ‘adverse effects’. The type ‘in’ (no) and ‘somnus’ (sleep), which in strict terms
of publication was limited to ‘review’, ‘meta-ana- implies inability to sleep or a total lack of sleep. In
lysis’, ‘consensus (practice parameters)’, ‘guide- clinical terms, insomnia represents a subjective per-
line’, ‘controlled clinical trial’ and ‘randomised ception of dissatisfaction with the amount and/or
clinical trial’. This literature was subsequently com- quality of sleep. This includes difficulty in initiating
pleted by contributions considered relevant by the or maintaining sleep, or early awakening with the
group coordinators and all other participants. inability to fall asleep again. Insomnia is associated

Three work groups were established with two with complaints of non-restorative sleep and dys-
coordinators in each group. The lines of work estab- function of diurnal alertness, energy, cognitive func-
lished for each group were: (i) insomnia; (ii) objec- tion, behaviour or emotional state, with a secondary
tives of drug treatment for insomnia; and (iii) practi- decrease in quality of life.
cal aspects of drug treatment. The two coordinators
from each group prepared their own basic guide- 2.2 Classification of Insomnia
lines, which were subsequently presented to all the
experts. There are multiple classifications and definitions

The nominal group technique was then carried of insomnia,[21,22] the most representative of which
out, randomly dividing the 28 participating experts include (Appendix 1):
into three groups. The coordinators presented the • Diagnostic and Statistical Manual of Mental Dis-
basic guidelines to their corresponding groups for orders, 4th edition (DSM-IV).
subsequent discussion. After this, a vote was held to • International Classification of Diseases, 10th edi-
reach consensus or refuse the proposal. The general tion (ICD-10).
coordinator then presented the approved • International Classification of Sleep Disorders
recommendations to all the experts. (ICSD).

The Delphi method was then applied. The coor- Insomnia can be classified based on different
dinators analysed and synthesised the recommend- concepts: co-morbidity, duration, severity and form
ations obtained, and feedback was applied with the of presentation.
rest of the group. Finally, once the responses were

2.2.1 According to Co-Morbidityknown, the final recommendations were prepared.
Acceptance of the types of insomnia included in

the ICSD is proposed (Appendix 1).[23]2. Insomnia

2.2.2 According to Duration

• Transient or acute: less than 4 weeks.2.1 Definition of Insomnia
• Short-term or subacute: longer than 4 weeks but

less than 3–6 months.The subjective parameters of the patient to be
considered for defining insomnia are: • Long-term or chronic: longer than 3–6 months.
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2.2.3 According to Severity • Referral to a physician expert in sleep medicine.
• Mild or slight: occurring almost every night. • Others.

Associated with a minimum impairment of quali-
2.3.3 Clinical Historyty of life.
In diagnosing insomnia, the following should be• Moderate: occurring every night. Associated

considered:with moderate impairment of quality of life, with
• The clinical history should include one or two ofassociated symptoms (irritability, anxiety, fa-

the following: difficulty falling asleep; and diffi-tigue, etc.).
culty maintaining sleep (or early awakening with• Severe: occurring every night. Associated with
inability to fall asleep again).moderate impairment of quality of life, with more

• The disorder must also cause a significant func-severe associated symptoms (irritability, anxiety,
tional impairment during waking hours orfatigue, etc.).[24]

marked distress.
2.2.4 According to Form of Presentation

It will always be appropriate to look for:
• Sleep onset or insomnia.

• Concomitant diseases (medical, psychiatric).
• Sleep maintenance insomnia.

• Drug treatments.
• End of sleep insomnia.[25]

• History of substance abuse (coffee, cola bever-
ages, alcohol, tobacco, etc.).[23,28-30]

2.3 Diagnosis of Insomnia

2.3.4 Sleep HistoryInsomnia is a medical disorder that can become
The sleep history of the patient should comprise:significant in itself or as a secondary manifestation

• Sleep parameters (latency, awakenings duringof some other disease.[22] It is also a common prob-
sleep, early awakening, perceived quality oflem that is nevertheless under-diagnosed. Increased
sleep, etc.).awareness, diagnosis and treatment is required;[22]

• Frequency and evolution time since the conditiononly 5% of patients with insomnia specifically con-
started.sult their physician, while 70% never inform their

doctor of their disorder.[26] Moreover, it should be • Triggering factors.
taken into account that insomnia is often the only • Residual effects.
symptom of a psychiatric or neurological disease • Sleep hygiene (naps, sleep rituals and habits,
that has not yet been diagnosed.[26,27] time of going to bed and getting up on both work

For an accurate diagnosis of the types of insom- days and weekends, holidays, etc.).
nia according to co-morbidity, see Appendix 2.[23] In • Response to previous treatments.[23,28-30]

general terms, a number of basic and additional
2.3.5 Polysomnographyoptional requirements may be defined for diagnos-
Polysomnography (PSG) is not indicated for theing insomnia.

routine diagnosis of insomnia. It should be per-
2.3.1 Basic Requirements formed when, after the sleep history and physical

• Clinical history. examination have been performed, the following are
• Sleep history (patient and couple). suspected:
• Physical examination and supplemental tests. • Respiratory disorders related to sleep.

• Neuromuscular disorders.2.3.2 Optional Requirements

• Narcolepsy.• Sleep diaries, sleep questionnaires, visual ana-
logue scales (VAS), etc. • Some parasomnias.

• Polysomnography. • Sleep-related epilepsy.

• Multiple sleep latency test (MSLT). • Suspected periodic limb movements with restless

• Actigraphy. leg syndrome or other conditions.
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• Other diseases that can be diagnosed by PSG.[4,29] According to a different theoretical model, in-
somnia is the result of an interaction between sleep-

3. Objectives of Drug Treatment interfering processes (e.g. kinds of arousal and pro-
of Insomnia cesses whereby various stimuli, behaviours and cog-

nitive activities lead to arousal) and sleep-interpret-This chapter develops the efficacy and safety
ing processes (sleep-related beliefs, attitudes, ex-criteria of the currently available benzodiazepine
periences, etc.). Hypnotics tend to suppress anyand non-benzodiazepine hypnotics, as well as the
kinds of hyperarousal. The treatment model focusescharacteristics that an ideal hypnotic should have.
both on a reduction of sleep-interfering arousal pro-
cesses (e.g. hypnotics) and on a modification of3.1 Insomnia Treatment Methods
sleep-interpreting processes (by means of behav-

Following an evaluation of the medical and/or ioural and psychoeducational interventions, i.e.
psychiatric problems, the aim of the physician is to sleep hygiene).
abolish or mitigate the underlying problems in order
to improve the patient’s quality of life, and prevent

3.2 Evolution of Drug Treatmentthe progression of acute insomnia to chronic insom-
nia. Elimination of the complaints without improv-

Since its introduction in modern pharmaco-ing current sleep may have a negative effect on
poeias, hypnotic treatment has experienced signif-patient health, safety and productivity.
icant improvements in efficacy and safety. ThreeThe possibilities for dealing with insomnia re-
generations of hypnotics can be defined:volve around two types of measures that are most

Barbiturates[34,35] were introduced at the begin-often complementary: biological measures (psycho-
ning of the 20th century. Their main characteristicspharmacological and chronobiological) and psycho-
are:logical measures (cognitive and behavioural), with
• They are effective hypnotics, but they do notuse being made of different resources:

induce physiological sleep.• Aetiological treatment: overall treatment im-
• They induce tolerance and dependence.plies as the first step the differential diagnosis of
• An overdose can have serious and even fatalthe causes of insomnia, since the knowledge of

consequences, particularly when combined withits aetiology will define the appropriate ther-
alcohol consumption.apy.[31,32]

• They are currently contraindicated as hypnotics.• Psychological and educational interventions:
application of measures to ensure healthy habits Benzodiazepines[34,36-38] were introduced in the
in terms of sleep hygiene, techniques for the 1960s. Their main characteristics are:
control of stimuli, relaxation techniques, sleep • They are nonselective agonists of the GABA-A
restriction and cognitive therapy.[33] receptor complex, which also confers them with

• Pharmacology: hypnotics and/or non-hypnotic anxiolytic, muscle relaxant and anticonvulsant
drugs (antidepressants, antipsychotics, etc.). properties.

• Surgery. • They are effective for reducing sleep latency and
for increasing total sleep time, but they alter sleep• Chronotherapy and phototherapy.
architecture.Drug treatment is particularly indicated for

• They can cause untoward effects and complica-patients with clear evidence of sleep disorders. This
tions: diurnal sedation, cognitive and psychomo-occurs more often in patients with a recent clinical
tor impairment, rebound insomnia and withdraw-history of insomnia. Therefore, hypnotics are often
al syndrome.used in patients with no other concomitant disease

and who continue with their usual daily life activi- • They can induce tolerance and dependence at
ties. high doses and with long-term treatment.
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Non-benzodiazepine hypnotics appeared in the and hypnotic half-life, which determine the dura-
1980s, and include drugs such as imidazopyridines tion of action, and upon the persistence or other-
(zolpidem), cyclopyrrolones (zopiclone) and wise of active metabolites.
pyrazolopyrimidines (zaleplon).[21,34,36,39,40] Their • Sleep architecture: the hypnotic should tend to
main characteristics are: maintain the physiological macro- and micro-

• They are selective agonists of the GABA-A re- structure of sleep, as well as its efficacy; this
ceptor complex, which confers them with hyp- depends on the drug’s specific mechanism of
notic actions without anxiolytic, muscle relaxant action.
or anticonvulsant actions. • Quality of life: this includes influence upon

• They respect architecture of physiological sleep physical, psychological and social aspects of the
in healthy persons and even improve it in patients patient.
with insomnia (data for zolpidem and zopiclone
only).

• Zaleplon and zolpidem do not cause rebound
insomnia or a withdrawal syndrome when admin-
istered at therapeutic doses.

3.3 Pharmacokinetic Parameters of
Benzodiazepines and Hypnotics

Table I shows the pharmacokinetic characteris-
tics of benzodiazepines, and non-benzodiazepine
hypnotics.[41-45] In order to understand the action and
efficacy of these agents, it is necessary to review a
number of pharmacological concepts (see Appen-
dix 4 for a detailed explanation):

• Absorption: determines the rapidity of action of
the drug.

• Distribution volume: determines redistribution
and the duration of effects, as well as the half-
life.

• Half-life: responsible for the residual effects of
the drug.

3.4 Efficacy Criteria for Hypnotic Treatment

A series of parameters should be considered for
defining the efficacy of hypnotic treatment:[46]

• Sleep latency: this is the time taken by the pa-
tient to fall asleep, and depends on the absorption
rate of the hypnotic, which largely determines its
rapidity of action.

• Sleep maintenance: the capacity of the hypnotic
to maintain sleep stability during sleep. It is
largely dependent upon the distribution volume

Table I. Pharmacokinetics of benzodiazepines and non-ben-
zodiazepine hypnotics 

Generic name Onset of action Half-life (h) Active
metabolites

Benzodiazepine anxiolytics

Alprazolam Fast to 12–15 No
intermediate

Chlordiazepoxide Intermediate 8–28 Yes

Clonazepam Slow 18–50 No

Dipotassium Fast 48 Yes
clorazepate

Diazepam Fast 20–50 Yes

Estazolam Fast 10–24 No

Lorazepam Intermediate 10–20 No

Oxazepam Intermediate to 5–20 No
slow

Prazepam Slow 70 Yes

Temazepam Intermediate to 9.5–12 No
slow

Benzodiazepine hypnotics

Triazolam Fast 1.7–5 No

Midazolam Fast 1–4 No

Brotizolam Fast 5 Yes

Loprazolam Fast 5–8 Yes

Lormetazepam Fast 12–20 No

Flunitrazepam Fast 19–22 Yes

Flurazepam Fast 40–114 Yes

Nitrazepam Fast 24 Yes

Quazepam Fast 25–41 Yes

Non-benzodiazepine hypnotics

Zolpidem Fast 1.5–4.5 No

Zopiclone Fast 3–6 Yes

Zaleplon Fast 1 No
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3.5 Overall Management of Insomnia Attention deficits are common in patients with
insomnia, both when medicated and otherwise.[52]

Combining these efficacy criteria, overall treat- Treatment with some hypnotics can exacerbate
ment of insomnia should by definition be aimed these conditions, depending on the duration of ac-
at:[47]

tion of the drug.[46] Insomnia is a 24-hour problem.
• Resolution of: Initiation insomnia (by shortening When the untoward effects and complications of

sleep latency); maintenance insomnia – the pres- hypnotics are assessed, a series of parameters de-
ence of nocturnal awakenings and/or early awak- pendent upon both the drug and patient should be
ening (by increasing total sleep time). taken into account[50,51,53-57] (for a detailed explana-

• Preservation of sleep architecture. tion, see Appendix 4):
• Improving the quality of life of the patient. • Drug-dependent:

Pharmacokinetic characteristics
3.6 Effects of Hypnotics on

Potency: intrinsic affinity and activity at receptor
Sleep Architecture

level.

• Patient-dependent:The hypnotics exert a series of effects on sleep
Age and underlying diseasearchitecture that have been studied by PSG, and

which are summarised in table II.[31,35,40,46,48-51] Drowsiness, fatigue and alertness
Daily family, social and work activity.

3.7 Safety Criteria for Hypnotics The untoward effects and complications of hyp-
notic treatment at therapeutic doses are summarised

When the safety of a hypnotic is assessed, a
in table III.[35,40,50-52,58-61]

number of parameters should be considered, includ-
ing particularly: 3.7.2 Rebound Insomnia

• The patient’s age. Rebound insomnia[60] is defined as a worsening
• Prior duration of insomnia. of at least one of the following three subjective
• Untoward effects and complications, alertness parameters related to the situation that led to treat-

during waking hours. ment:
• Rebound insomnia. • sleep latency;
• Effects on memory and psychomotor perform- • nocturnal awakenings;

ance. • total sleep time;
• Possible occurrence of withdrawal effects. and the presence of at least one of the following
• Effects on breathing. three parameters:
• Specific adverse effects. • sensation of non-restorative sleep;

• diurnal fatigue;3.7.1 Untoward Effects and Complications,
• anxiety.Alertness during Waking Hours

When assessing rebound insomnia, the followingWhen a hypnotic is selected, an estimate should
parameters (explained in detail in Appendix 4)be made of its possible untoward effects and compli-
should be taken into account:[60-62]cations, and its impact on alertness during waking
• Pharmacological characteristics of the hypnotic.hours.

Insomnia is not only a sleep problem, but also • Impairment of sleep parameters: sleep latency,
affects the activities of the patient during the waking nocturnal awakenings, total sleep time, reparato-
hours.[46] Patients usually experience: ry sleep sensation, diurnal fatigue and anxiety.

• Drowsiness, fatigue, decreased alertness, etc. • The time of occurrence of rebound insomnia.

• Difficulty performing daily life activities. • Rebound insomnia and anxiety in response to the
latter.• Difficulty maintaining productivity at work.

 Adis Data Information BV 2003. All rights reserved. Clin Drug Invest 2003; 23 (6)



360
E

stivill et al.


 A

d
is D

a
ta

 In
fo

rm
a

tio
n

 BV
 2003. A

ll rig
h

ts re
se

rve
d

.
C

lin
 D

ru
g

 In
ve

st 2003; 23 (6)

Table II. Effects of hypnotics on sleep architecture (↓ = decrease, ↑ = increase, ←→ = no significant effects)

Drug Half-life PSG in healthy ACP effectsa Rebound and Latency Total sleep Delta sleep REM Sleep quality Comments
individuals residual time

effectsb

Benzodiazepine hypnotics

Triazolam Short c <pathol. ACP Rebound ↓ ↑ ↓ ↓ ↑ ↑ stage 2
rate insomnia

Midazolam Short c c Rebound ↓ ↑ ↓ ↓ ↑ ↑stage 2
insomnia

Brotizolam Short c c Rebound ↓ ↑ ↓ ↓ ↑ ↑ stage 2
insomnia

Loprazolam Intermediate c c Rebound ↓ ↑ ↓ ↓ ↑ ↑ stage 2
insomnia

Lormetazepam Intermediate c c Rebound ↓ ↑ ↓ ↓ ↑ ↑stage 2
insomnia

Flunitrazepam Intermediate ↓ slow waves c < latencies in ↓ ↑ ↓ ↓ ↑ ↑stage 2
MSLT. No
rebound

Flurazepam Long ↓ slow waves c < latencies in ↓ ↑ ↓ ↓ ↑ ↑ stage 2
MSLT. No
rebound

Nitrazepam Long c c < latencies in ↓ ↑ ↓ ↓ ↑ ↑stage 2
MSLT. No
rebound

Quazepam Long c c < latencies in ↓ ↑ ↓ ↓ ↑ ↑ stage 2
MSLT. No
rebound

Non-benzodiazepine hypnotics

Zolpidem Short No or few <pathol. ACP No rebound or ↓ ↑ ↑ ←→ ↑↑ ↓ waking
changes rate residual effects

Zopiclone Short No or few <pathol. ACP No rebound ↓ ↑ ↑ ←→ ↑↑ ↓ waking
changes rate

Zaleplon Short No changes c No rebound or ↓ ↑ ↑ ↓ c c

adverse effects

a Alternating cyclic pattern: pseudo-periodic activation phenomenon of slow sleep characterised in the EEG by limited duration waves that can appear spontaneously or
after waking stimuli. <ACP means that these compounds decrease the ACP index.

b Confirmed by the multiple sleep latency test ( MSLT). < = decreases.

c No conclusive data.
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Table III. Undesired effects and complications of treatment with hypnotics at therapeutic dosesa

Drug/chemical class ‘Hangover’ Rebound Tolerance Dependence/ Comment
(half-life) effect insomnia abuse

Benzodiazepine hypnotics

Triazolam/Benzodiazepine 0 +++ +++ ++ Triazolam may have fewer
(short: <6h) respiratory depressive effects than

other benzodiazepines. No more
than 0.25mg should be
administered to avoid increasing
adverse CNS effects

Midazolam 0 +++ +++ ++

Brotizolam 0 +++ +++ ++

Loprazolam/Benzodiazepine +/++ ++/+++ ++/+++ ++ More marked hangover effect at
(medium: 6–24h) higher doses

Lormetazepam +/++ ++/+++ ++/+++ ++

Flunitrazepam +/++ ++/+++ ++/+++ ++

Flurazepam/Benzodiazepine +++ 0b + ++ Avoid in elderly, since increased
(long: >24h) risk of falls and fractures

Nitrazepam +++ 0b + ++

Quazepam +++ 0b + ++

Non-benzodiazepine hypnotics

Zolpidem/Imidazopyridine 0 + 0 0 Hangover effect and tolerance can
(short) occur with supratherapeutic doses

and/or very long-term treatment

Zopiclone/Cyclopyrrolone ++ ++ ++ + Doses >7.5mg increase adverse
(short) effects without improving efficacy

Zaleplon/Pyrazolopyrimidine c 0 ± after 5 wks c No sedation seen on following day,
(short) 5–6.5h after 10mg taken at

midnight, with no significant
psychomotor changes

a Refer also to table IV and section 4.6.

b With long half-life benzodiazepines, rebound insomnia is uncommon and appears late.

c No conclusive data are available in the consulted literature.

0 = no effect; + = mild effect; ± = no tolerance observed until that time; ++ = moderate effect; +++ = severe effect.

• Diurnal wellbeing (see table III). • Drug abusers.

• Elderly patients.
3.7.3 Possibility of Withdrawal Effects • The presence of psychiatric disease.
The parameters to be considered when assessing • Risk population (history of addictive behaviour).

the possibility of withdrawal effects include (see • Tolerance.
Appendix 4 for a detailed discussion): The possibility of the occurrence of dependence/
• The type of hypnotic. abuse is specified for each drug in table

III.[20,50,51,54,63-69]• The dose.

• Long-term or continuous treatment. 3.7.4 Effects on Memory and
• Risk population (history of addictive behaviour). Psychomotor Performance

• Tolerance. The parameters to be considered for assessing the
• The possibility of abuse. effects of hypnotics upon memory and psychomotor

performance are (see Appendix 4 for more detail):The risk factors for physical and/or psychological
benzodiazepine addiction are: • Pharmacological characteristics of the drug.

• High doses for long periods of time (>6 months). • Objective and subjective measures.
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Table IV. Effects of hypnotics on memory and psychomotor performance 

Drug Memory Psychomotor performance

night of administration following day

Short-acting benzodiazepine hypnotics[76] ↓ ←→ ↓
Intermediate-acting benzodiazepine hypnotics[76] ↓ ↓ or ←→ ↓
Long-acting benzodiazepine hypnotics[76] ↓ ↓ ↓
Zolpidem[51] ←→ or ↓ ←→ ←→
Zopiclone[50,51,66] ↓ ←→ ←→ or ↓
Zaleplon[40] ←→ ←→ ←→
↓ = worsening; ←→ = no significant effects.

• High doses for long periods of time (>6 months). • Specific mechanism of action.

• Elderly patients. • Production of physiological sleep.

• The presence of psychiatric disease. • No psychomotor effects.

• Risk population (history of addictive behaviour). • No effects on memory.

• Tolerance. • No rebound insomnia.

• Psychomotor performance (sedation). • No development of tolerance.

• Memory impairment. • No physical dependence.
A desirable characteristic of hypnotics is that • No respiratory depression.

they have a minimum effect on memory and psycho- • Increased quality of life.
motor performance. The effects of hypnotics on • High doses for long periods of time (>6 months).
memory and psychomotor performance are shown • Elderly patients.
in table IV.[50,51,53,70-75] • The presence of psychiatric disease.

• Risk population (history of addictive behaviour).3.7.5 Insomnia and Respiratory Function
• Tolerance.Insomnia is common in patients with chronic

respiratory diseases, including chronic obstructive 4. Practical Aspects of the Treatment
pulmonary disease (COPD), restrictive pulmonary of Insomnia
diseases, obstructive sleep apnoea syndrome, either
as a result of the disease itself or because of the

4.1 Premisesmedication used (β-agonists, theophylline, etc.).
In these patients, special monitoring is required According to the above data, the selective ago-

when hypnotics are administered, because of the nists of the GABA-A receptor complex are the drugs
possibility of respiratory depression (see table of first choice in the drug treatment of insomnia.[22]

V).[76-80]
Once treatment has started, monitoring and eval-

uation of response are required. It is recommended3.7.6 Insomnia and Cardiac Function
that hypnotic medication be maintained in casesSubjective complaints of insomnia increase the
where treatment discontinuation would impair therisk of future coronary events.[27,81]

patient’s quality of life, and when all other therapeu-
tic measures (pharmacological and non-pharmaco-3.8 Characteristics of the Ideal Hypnotic
logical) have failed to yield the desired results.

Based on the concepts addressed here, the char- Overall management of insomnia should be
acteristics of the ideal hypnotic may be summarised based on three types of measures (see figure 2 ):
as follows: • Treatment of the underlying causes.

• Fast sleep induction. • Sleep hygiene and cognitive-behavioural mea-

• Optimum duration of effect. sures.
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Table V. Effects of hypnotics on respiratory and cardiac function

Drug COPD and compensated Treated OSAS Cardiac function
restrictive pulmonary diseases

Short-acting benzodiazepine hypnoticsa ↓ ↓ ?

Intermediate-acting benzodiazepine hypnotics ↓ ↓ ?

Long-acting benzodiazepine hypnotics ↓ ↓ ?

Zolpidem ←→ ←→ ←→
Zopliclone ←→ →← ?

Zaleplon ?←→ ?→← ?

a In mild to moderate stable diseases, triazolam does not impair oxygen saturation

COPD = chronic obstructive pulmonary disease; OSAS = obstructive sleep apnoea syndrome; ↓ = Worsening; ? = inconclusive or missing
data; ←→ = no changes.

• Drug treatment.[22] • High doses for long periods of time (>6 months).

• High doses for long periods of time (>6 months). • Elderly patients.
• Elderly patients. • The presence of psychiatric disease.
• The presence of psychiatric disease. • Risk population (history of addictive behaviour).
• Risk population (history of addictive behaviour). • Tolerance.
• Tolerance.

Drug treatment should never be an isolated mea-
4.3 Duration of Treatment: Reality vs Fictionsure. Active involvement of the patient in his/her

treatment at all times is very important.
Few data are available on long-term treatment

efficacy, since only a few studies addressing this4.2 When to Administer Hypnotic Drugs
subject have been published:

When insomnia occurs with an associated dis- • Controlled studies for periods of up to 8 weeks.
ease, the underlying or aggravating cause must al- • Open-label studies for periods of up to 1 year.
ways be treated. As a general rule, whenever hyp- • Observational studies lasting several years.[86,87]

notic therapy is started, this should be associated
• High doses for long periods of time (>6 months).with sleep hygiene measures.[22,30,82,83]

• Elderly patients.The type of treatment will depend on the type of
• The presence of psychiatric disease.insomnia:
• Risk population (history of addictive behaviour).• Transient insomnia: hypnotic therapy can be
• Tolerance.indicated from the onset of symptoms.[84]

However, there is an even greater lack of refer-• Subacute insomnia: hypnotic therapy can also
ences in the literature concerning the risks of long-be indicated from the onset of symptoms, and
term treatment, and the benefits of short- versuscognitive-behavioural therapy should be recom-
long-term therapy.[88] Depending on the country,mended.[84]

Health Authorities recommend a maximum initial• Chronic insomnia: consider consultation with
duration of hypnotic therapy of 2–8 weeks; how-an expert in sleep medicine. If hypnotic therapy
ever, in clinical practice hypnotics are usually pre-is administered, this should be temporary and
scribed for much longer periods than those studiedintermittent, in order to ensure rapid symptom
in clinical trials.[89]relief. Cognitive-behavioural therapy must al-

ways be performed, and will be the cornerstone Clinical experience in the drug treatment of in-
of treatment.[22,85] This consensus group somnia shows some issues that should be taken into
recommends that prescription should never ex- account as regards the duration of treatment with
ceed 8 weeks without re-evaluation. benzodiazepine and non-benzodiazepine hypnotics.
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Recognised aetiology Non-recognised aetiology

Aetiological treatment
Hygiene and cognitive
behavioural measures

Differential diagnosis of the causes of insomnia

Symptomatic treatment
(occasionally) +

Transient
insomnia

Non-benzodiazepine
hypnotic

Short-term
insomnia

Chronic
insomnia

Non-benzodiazepine hypnotic
(temporary and intermittent)

Referral to Sleep
Disorders Centre

Follow-up
(intervals < 8 weeks)

Improvement
Worsening due to:
- Inefficacy
- Tolerance
- Adverse effects
- Interactions Gradual

discontinuation

Switching to another
non-benzodiazepine hypnotic
(benzodiazepine occasionally)

Non-benzodiazepine
hypnotic

Fig. 2. Flow chart of drug treatment for insomnia

4.3.1 Clinical Experience with and intermediate half-life benzodiazepine hypnotics
Benzodiazepine Hypnotics lead to pharmacological tolerance (as measured by
Ten percent of patients with chronic insomnia PSG) within 1–2 weeks.[35]

take benzodiazepine hypnotics on a continuous ba-
sis for over 1 year.[90] The effectiveness of ben- 4.3.2 Clinical Experience with
zodiazepine hypnotics is only documented (by PSG) Non-Benzodiazepine Hypnotics
during the first 4 weeks of treatment. Their long- There are insufficient data in the literature about
term therapeutic efficacy has not been established; the risk of dose escalation. Zolpidem has been
there are no objective data for periods longer than 4 shown to be effective in continued treatment for
weeks.[91]

periods of up to 1 year in observational studies.[93,94]

 However, various retrospective studies suggest For zopiclone, efficacy data are only available for
the persistence of subjective efficacy in most periods of up to 4 weeks.[51] In European countries
patients for months or even several years.[92] Short where zaleplon is approved, 2-week treatments are
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authorised. In the US, the figure is 4 weeks;[40] there years. A number of changes in sleep physiology are
are controlled studies that support its therapeutic associated with age, such as loss of total sleep time,
efficacy for up to 28 days.[90] reduction in slow-wave sleep, increased number of

arousals and in sleep latency, and changes in circadi-
4.4 Continuous versus an distribution (increased daytime sleep propensity,
Intermittent Administration with loss of circadian amplitude).[99] Furthermore,

insomnia is facilitated by the concomitant presence
The widespread long-term administration of

of psychosocial influences with an increased risk for
hypnotics has led to the appearance of alternative

psychiatric disorder, medical illness and the use of
dosage regimens, such as intermittent therapy.[95]

medications and alcohol.[100]
The available studies are few, and the dosage regi-

Evaluation of insomnia in the older patient re-mens differ (pre-established intermittent scheme, ‘as
quires a careful history and physical examination,required’, etc.). Some of these regimens initially
supplemented by a sleep diary.[101,102] Treatment ofdefine the periods in which medication will be ad-
underlying conditions and nonpharmacological im-ministered, while in others the number of units of
provements in sleep hygiene are first-line therapy,medication to be taken in a given time interval is
but pharmacological agents may be needed.[103]

specified, allowing the patient to choose the days of
However, treatment of the elderly with benzodiaze-medication.
pines carries a higher risk of ataxia, confusion, para-Thus, Cluydts et al.[96] predefined the administra-
doxical activation, hallucinations, respiratory de-tion of zolpidem for 5 days a week, with treatment
pression, as well as muscle weakness and, subse-discontinuation for two days, and reported results
quently, trauma and other accidents.[104,105]

similar to those obtained when continuous treatment
In elderly patients, the dose should be adequatelywas given for two consecutive weeks. On the other

adjusted to the lowest effective possible.[106] Phar-hand, Walsh et al.[97] used a flexible regimen for 8
macokinetic parameters such as rate of absorption,weeks, allowing patients to take zolpidem 3–5 times
distribution and elimination of drugs change in thea week, with discontinuation for at least 2 days a
elderly. This is of special relevance for drugs whoseweek. In this study, no rebound effects were seen
metabolites are active compounds, thus showing anafter discontinuing medication. Recently, Allain et
increase in daytime sedation and other residual ad-al. have conducted a 4-week study with 245 patients
verse effects. The dose should be the lowest clinical-with primary insomnia from 58 primary-care centres
ly indicated dose, and it should be used for a shortin France. Patients were given four tablets of zolpi-
period of time (3–5 nights) before the clinician anddem 10mg or placebo, two to be taken on the first
patient jointly indicate its effectiveness. Patientstwo nights and the two remaining when required
should not be allowed to initiate a dose escala-throughout the week. This ‘as needed’ pattern was
tion.[101,102,107]

feasible and well tolerated.[98] In summary, further
Non-benzodiazepines with rapid elimination maystudies are required with larger patient samples to

offer a lower adverse effect profile than other hyp-determine the most adequate dosage regimens and
notic agents when used for insomnia in the elderly.their efficacy.[96]

The hypnotic efficacy, untoward effects and tolera-The experience of the Consensus Group suggests
bility of hypnotics in these patients are shown inthat intermittent treatment should be preferred to
table VI.[50,52,108,109]

continuous therapy. However, the lack of data sup-
porting this impression is recognised.

4.6 Pregnancy and Lactation

4.5 Elderly Patients
Overall, the available data do not allow us to

Although insomnia can be a problem at any stage confirm the safety of hypnotics in pregnant and
of life, it is particularly common after the age of 65 nursing women. The drug manufacturers therefore
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Table VI. Hypnotic efficacy, untoward effects and tolerability of hypnotics in elderly patients 

Drug Efficacy Untoward effects or Tolerability
complications

Benzodiazepine hypnotics Good ↓ Good

Zolpidem Good ←→ Good

Zopiclone Good ←→ or ↑ Good

Zaleplon Good ←→ Good

↑ = increased; ←→ = no significant effects.

do not recommend treatment in such this age group, such as depression, anxiety or ap-
patients.[26,40,50,51] Nevertheless, some distinctions noea, which can interfere with sleep. If such disor-
can be made:[110] ders exist, priority should be given to treatment of

the underlying pathology.• Zolpidem is included in category B of the US
FDA classification as regards the risk of drug use Sleep maintenance difficulties are often caused
in pregnant women (its use is allowed in low-risk by nocturnal vasomotor symptoms (sweating, hot
situations). flushes, etc.).[112] These symptoms usually improve

with hormone replacement therapy,[113,114] although• Zopiclone is included in category C of the US
other associated non-pharmacological measures areFDA classification (its use may be justified under
often required. In some cases, such vasomotorstrict therapeutic control).
symptoms exist, but are not perceived by the patient.• Most benzodiazepines belong to category D (data

exist of fetal risk; strict medical control), except
for dipotassium clorazepate and bromazepam 4.9 Patients with Respiratory Disease
(category C) and flurazepam and triazolam (cate-

The use of hypnotics should be individualised ingory X: have caused fetal malformations and
patients with stable, chronic respiratory disease orirreversible lesions. Teratogenic risk clearly ex-
mild to moderate sleep apnoea syndrome.ceeds the therapeutic benefit).

Benzodiazepine hypnotics are not indicated in• High doses for long periods of time (>6 months).
patients with decompensated COPD or in those with• Elderly patients.
hypercapnia,[77,115] or in patients with decompen-• The presence of psychiatric disease.
sated restrictive pulmonary disease. No clinically• Risk population (history of addictive behaviour).
significant adverse effects upon respiratory function• Tolerance.
have been reported in patients with stable mild to
moderate COPD during treatment with zolpidem4.7 Children
and zopiclone.[77,78]

The efficacy and safety of hypnotics in the treat- In treated obstructive sleep apnoea syndrome,
ment of childhood insomnia has not been estab- zolpidem[77,115] and zopiclone[76] cause no impair-
lished. In specific and well-evaluated cases, the use ment. The existing data on zaleplon in patients with
of hypnotics for limited periods of time may be respiratory disease are inconclusive.
considered.[111] When drug treatment is considered,
the patient should be referred to an expert in sleep 4.10 Patients with Psychiatric Disease
disorders.

4.10.1 Depression4.8 Menopause
When insomnia is secondary to documented de-

In the case of insomnia among peri- or postmeno- pression, priority should be given to antidepressant
pausal women, it is necessary to first evaluate the therapy.[116] The addition of a non-benzodiazepine
possible existence of disorders commonly seen in hypnotic may be indicated.[117]
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4.10.2 Anxiety 4.11.4 Antidepressants
In insomnia caused by an anxiety disorder, the Antidepressants are indicated for the treatment of

addition of an anxiolytic on awakening to the hyp- insomnia secondary to depression, but there are few
notic is useful.[20]

data to support their use in other forms of insom-
nia.[37,121] Adverse effects may occur (orthostatic4.10.3 Schizophrenia
hypotension, arrhythmias, overdose-related mor-In patients with schizophrenia and insomnia,
tality, etc.).maximum priority should be given to antipsychotic

Antidepressants are used for the treatment oftreatment.
insomnia secondary to depression and other disor-

4.10.4 Dementia and Acute ders such as post-traumatic shock,[122] but their ef-
Confusional Syndromes fect is related to overall clinical improvement. How-
In these patients, an evaluation should be made of ever, some of them, such as selective serotonin

the administration of sedative antidepressants, light reuptake inhibitors (SSRIs), can alter sleep struc-
therapy and sleep hygiene measures (adapting the ture, possibly because of activation of serotonin
hours in bed to the age of the patient, etc.). Benzo- 5-HT2 receptors, whereas others, such as
diazepines are contraindicated because of their cog- nefazodone or bupropion, do not alter it or improve
nitive effects. They can sometimes induce paradoxi- it.[86,123,124] No differences have been shown in their
cal effects. effects on sleep between fluoxetine, sertraline and

paroxetine, which supports their effect being inde-
4.11 Other Drug and Non-Drug Treatments pendent of their sedative or stimulant properties and

only related to their antidepressant efficacy.[87]

4.11.1 Antihistamines Administration of SSRIs can increase subjective
Doxylamine and diphenhydramine are antihista- dream intensity, but there are studies that indicate

mines commonly used as sleep inducers, despite the that they reduce dreams during their administration,
fact that they cause diurnal sedation, psychomotor but increase them when treatment is discontinued.
impairment and anticholinergic adverse effects.[35]

This could be a result of serotoninergic suppression
There is a lack of controlled studies with subjective of the REM sleep phase during administration and to
measurement of sleep. cholinergic rebound produced during their with-

drawal.[125]
4.11.2 Valerian

No data are available on the efficacy of antide-Few and non-conclusive studies have been con-
pressants in other types of insomnia.[121] Moreover,ducted of valerian as a hypnotic.[35,118,119] When used
their undesirable effects, especially with administra-during the day it can be useful to improve night

sleep, because of its anxiolytic effect. tion of the tricyclic antidepressants (anticholinergic
and cardiovascular adverse effects),[35] must also be

4.11.3 Melatonin taken into account.
Melatonin has been shown to be involved in the

regulation of the sleep-waking cycle, and in improv- 4.11.5 Alcohol (Ethanol)
ing jet-lag symptoms and the delayed sleep-phase

Alcohol is contraindicated for the treatment ofsyndrome. The studies concerning its hypnotic effi-
insomnia.cacy are inconclusive, and there are no data on the

optimum dose, time of administration, indications,
4.11.6 Homeopathycontraindications and toxicity.[20,120] Its prescription
Although widely used, there are no data to eitheris not authorised in Spain, but it has been introduced

support or question the therapeutic efficacy of ho-on the market in the US and in other western coun-
meopathy.tries.
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4.12 Follow-Up Measures the feeling of control over sleep has been recovered,
gradual but full discontinuation must be tried.[52]

Periodic and individualised follow-up is recom-
4.13.3 Switching from Benzodiazepine Hypnoticsmended at intervals not exceeding 8 weeks.[4,82,126]

to Non-Benzodiazepine HypnoticsThe physician should encourage the patient to make
There are various studies on the replacement ofuse of a sleep diary.

benzodiazepine hypnotics given long term to
patients with chronic insomnia by non-ben-4.13 When to Switch an Ineffective Hypnotic
zodiazepine hypnotics such as zolpidem[127,128] and

4.13.1 General Criteria for Switching Hypnotics zopiclone.[51] Benzodiazepine hypnotics should be
gradually discontinued, as shown in figure 3. Non-A change in hypnotic should always be consid-
benzodiazepine hypnotics must be introduced dur-ered in the case of:
ing benzodiazepine hypnotic dose reduction.[127]• Therapeutic inefficacy at the recommended

doses.
4.14 Criteria for Discontinuation of• Development of tolerance.
Hypnotic Therapy• Occurrence of adverse effects.

• The possibility of pharmacological interactions
Once the patient has recovered the sensation ofwith other treatments.

control over the sleep process, gradual treatment• High doses for long periods of time (>6 months).
discontinuation should be considered. When insom-

• Elderly patients.
nia is associated with a disease (e.g. depression) or a

• The presence of psychiatric disease.
given life event, treatment discontinuation should be

• Risk population (history of addictive behaviour). considered when these factors change.
• Tolerance. Treatment discontinuation must never be sudden.

Once the drug is discontinued, rebound insomnia4.13.2 Benzodiazepine Treatment in the Elderly
may occur, but this is transient and does not necessa-Some studies have questioned the efficacy of
rily require treatment resumption. Relapses may al-benzodiazepines in the elderly, based on the obser-
so occur if the causes of insomnia persist.vation that patients treated with benzodiazepine

Therapy discontinuation may be planned, with-hypnotics continue to experience sleep disorders
drawing the drug over a period of several weeks tosimilar to those of non-medicated patients. Consid-
several months. If serious or prolonged psychiatricering the known morbidity associated with the long-
symptoms occur on treatment discontinuation, theterm use of benzodiazepine hypnotics (falls, traffic
patient should be re-evaluated.accidents, etc.), controlled withdrawal of these

drugs is recommended in some patients. There is no A possibility is to divide the doses (if tablets are
general rule to switch to non-benzodiazepine administered) or eliminate some nighttime doses (in
hypnotics in this group. If symptoms persist a trial the case of capsules). It is a good idea to begin with
with non-benzodiazepine hypnotics can be made. If Friday or Saturday nights. One dose a week or one

Benzodiazepine
hypnotics

Non-benzodiazepine 
+

benzodiazepine hypnotics
(reduce dose gradually)

10 days

Non-benzodiazepine
hypnotics

Fig. 3. Gradual system for switching from benzodiazepine hypnotics to non-benzodiazepine hypnotics.

 Adis Data Information BV 2003. All rights reserved. Clin Drug Invest 2003; 23 (6)



D
rug T

reatm
ent, D

efinition and
 D

iagnosis for Insom
nia

369


 A

d
is D

a
ta

 In
fo

rm
a

tio
n

 BV
 2003. A

ll rig
h

ts re
se

rve
d

.
C

lin
 D

ru
g

 In
ve

st 2003; 23 (6)

Table VII.  Types of insomnia according to different classifications: International Classification of Sleep Disorders (ICSD), International Classification of Diseases, 9th and 10th

editions (ICD-9 and ICD-10, respectively), and Diagnostic and Statistical Manual of Mental Disorders, 4th edition (DSM-IV) 

ICSD ICD-9 ICD-10 DSM-IV

name code name code name code name code

1a. Adjustment sleep 307.41-0 Transient disorder of 307.41 Non-organic insomnia F51.0

disorder initiating or maintaining

sleep

1b. Psychophysiological 307.42-0 Persistent disorder of 307.42 Non-organic insomnia F51.0 Primary insomnia 307.4

insomnia initiating or maintaining

sleep

Other insomnia 780.52 Disorder of initiating or G47.0

maintaining sleep

5b. Central sleep apnoea 780.51-0 Insomnia with sleep 780.53 Sleep apnoea G47.3 Breathing-related sleep 780.5

syndrome apnoea disorder

5c. Central alveolar 780.51-1

hypoventilation syndrome

5f. Altitude insomnia 289 Altitude insomnia 289 Other altitude effects T20.2

7a. Short sleeper 307.49.0

8e. Fatal familial insomnia 337.9 Fatal familial insomnia 337.9 Other degenerative G31 Insomnia due to 780.X

diseases ...indicate medical

pathology

11. Idiopathic insomnia 780.52.7 Other insomnia 780.52 Disorder of initiating or G47.0 Primary insomnia 307.4

maintaining sleep
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dose every 2 weeks may be eliminated. Before final and that other consensuses are needed on nonphar-
discontinuation of continuous therapy, an intermit- macological measures, which are as basic as the
tent treatment regimen should be prescribed. former. Our work is a first step that should be

improved on and completed in the future. We hope
that interaction with colleagues who use it will pro-5. Conclusion
vide information that will allow this scientific docu-

The duration of hypnotic pharmacological treat- ment to be expanded and re-published in the near
ment in chronic insomnia is a very controversial future.
issue. The Health Authorities of each country give
recommendations limiting its duration to a few 6. Appendix 1 ( see Table VII)
weeks. However, in the opinion of most of the
physicians dealing with sleep disorders, there are no 7. Appendix 2. Types of Insomnia
clear guidelines on treatment duration, and it is (International Classification of Sleep
known that in daily practice physicians need to Disorders [ICSD])
follow different schedules and dosages for each
patient. 1. Associated with behavioural/psychophysio-

Thus, continuous administration is usually sched- logical disorders
uled for the first treatment weeks, followed by the a) Adjustment sleep disorder
introduction of intermittent administration at a time b) Psychophysiological insomnia
depending on the evolution of insomnia, evaluated c) Inadequate sleep hygiene
during patient follow-up visits. d) Limit-setting sleep disorder

Pharmacological treatment should be supple- e) Sleep-onset association disorder
mented with behavioural and sleep hygiene mea- f) Nocturnal eating/drinking syndrome
sures from the outset. As with any chronic ailment, g) Others
treatment will possibly go on for the patient’s life- 2. Associated with psychiatric disorders
time. We know that two-thirds of hypnotic prescrip- a) Psychoses
tions are for chronic insomniacs, who have im- b) Mood disorders
proved and worsened periods, and short repeated c) Anxiety disorders
treatment schedules would avoid pharmacological d) Panic disorders
tolerance and the development of dependence.

e) Alcoholism
It is known that, in the morning after hypnotic

f) Others
intake, cognitive functions are affected, especially

3. Associated with environmental factorswith those hypnotics with a long half-life, and this
a) Environmental sleep disorderfact also supports the use of shorter treatment peri-
b) Food allergy insomniaods.
c) Toxin-induced sleep disorderAttempting to reach a consensus on scientific
d) Othersconcepts is always an arduous task, particularly
4. Associated with drug dependencieswhen it involves the use of drugs. The need to reach
a) Hypnotic-dependent sleep disorderagreements limits certain aspects, but allows basic
b) Stimulant-dependent sleep disorderstatements to be made that can be highly useful for
c) Alcohol-dependent sleep disorderdaily clinical practice. We are aware of the limita-
d) Otherstions that a document of this type can have, but we
5. Associated with sleep-induced respiratoryare also satisfied with the work done and the practi-

impairmentcal aspects that we will be able to share with our
a) Obstructive sleep apnoea syndromecolleagues who treat patients with insomnia. We

understand that this is a pharmacological consensus b) Central sleep apnoea syndrome
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c) Central alveolar hypoventilation syndrome 12. Other causes of insomnia
d) Chronic obstructive pulmonary disease a) Sleep-related gastro-oesophageal reflux
e) Sleep-related asthma b) Fibrositis
f) Altitude insomnia c) Menstrual-associated sleep disorder
g) Others d) Pregnancy-associated sleep disorder
6. Associated with movement disorders e) Terrifying hypnagogic hallucinations
a) Sleep starts (hypnic jerks) f) Sleep choking syndrome
b) Restless leg syndrome g) Sleep-related laryngospasm
c) Periodic limb movement disorder h) Others.
d) Nocturnal leg cramps (nocturnal myoclonus)
e) Rhythmic movement disorder 8. Appendix 3. Minimum Criteria for
f) REM sleep behaviour disorder Diagnosing the Type of Insomnia
g) Nocturnal paroxysmal dystonia (International Classification of Sleep
h) Others Disorders [ICSD])
7. Associated with alterations of the sleep-

1. Associated with behavioural/psychophysio-waking cycle temporal model
logical disordersa) Short sleeper

a) Adjustment sleep disorderb) Time-zone change (jet-lag) syndrome
• Complaint of insomnia or excessive sleepinessc) Shift-work sleep disorder

• Complaint is a reaction temporarily associatedd) Delayed sleep-phase syndrome
with an identifiable stressing evente) Advanced sleep-phase syndrome

• The disorder is expected to remit if the stress isf) Non-24-hour sleep/wake disorder
reduced or the level of adaptation is increasedg) Irregular sleep/wake pattern
b) Psychophysiological insomnia8. Associated with parasomnias

• Complaint of insomnia combined with a com-a) Confusional awakenings (sleep drunkenness)
plaint of diminished performance during wakingb) Night terrors (pavor nocturnus, incubus at-
hourstacks)

• Learned associations that prevent sleep are iden-c) Nightmares
tified:d) Sleep hyperhidrosis
1. Forcing sleep, which suggests inability to sleepe) Others

at the desired time, though with the ability to sleep9. Associated with disorders of the central
in the course of other relatively monotonous activi-nervous system
ties, such as watching television or readinga) Parkinsonism

2. Awakenings conditioned by the room or sleep-b) Dementia
related activities, indicated by poor sleeping at homec) Degenerative brain disease
but improved sleeping away from home or when nod) Sleep-related epilepsy
room routines are performede) Fatal familial insomnia

c) Inadequate sleep hygienef) Others
• Complaint of insomnia or excessive sleepiness10. Associated with indeterminate sleep disor-
• Presence of at least one of the following:ders

1. Daytime naps at least twice a weeka) Sleep state misperception
b) Abnormal deglution 2. Variable bedtime or awakening hours
c) Others 3. Frequent episodes (2–3 times a week) of ex-
11. Idiopathic insomnia tended time in bed
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4. Routine use of products containing alcohol, b) Mood disorders
tobacco or caffeine in the period preceding bedtime • Complaint of insomnia or excessive sleepiness

5. Performance of exercise near bedtime • Complaint is temporally associated with diag-
6. Plans to become implicated in exciting or nosis of mood disorder

emotionally bothersome activities near bedtime c) Anxiety disorders
7. Frequent use of the bed for unrelated activities • Complaint of insomnia or excessive sleepiness

(e.g. to watch television, read, study, eat, etc.) • Presence of long-term generalised anxiety disor-
8. Sleeps in an uncomfortable bed (mattress in der or some other anxiety disorder

poor condition, inadequate bedlinen, etc.) • The sleep disorder has followed the course of the
9. Allows the room to be too bright, poorly psychiatric problem without significant pro-

ventilated, untidy, too warm, too cold or otherwise longed periods of remission
conditioned to preclude sleep induction d) Panic disorders

10. Carries out activities requiring high levels of • Complaint of sudden awakening or insomnia
concentration shortly before bedtime • Presence of panic disorder with or without agora-

11. Allows mental activities in bed, such as think- phobia
ing, planning, remembering, etc.

• The sleep disorder has followed the course of the
d) Limit-setting sleep disorder psychiatric problem without significant pro-

• Evasive or refuses to go to bed at appropriate longed periods of remission
time

e) Alcoholism
• Once sleep period has started, sleeping is of

• Complaint of insomnia or excessive sleepinessnormal quality and duration
• Diagnosis of alcoholisme) Sleep-onset association disorder

3. Associated with environmental factors• Complaint of insomnia
a) Environmental sleep disorder• Complaint is temporarily associated with the ab-

• Complaint of insomnia or excessive sleepinesssence of certain conditions (e.g. being picked up
• Complaint is temporally associated with the in-in arms, moved or breastfed, listening to radio or

troduction of an environmental stimulus or cir-watching television, etc.)
cumstance that alters sleep and is physically mea-• With the particular association present, sleep is
surablenormal in terms of onset, duration and quality

• The physical properties of the environmental fac-• No evidence of significant underlying medical or
tor explain the sleep complaint; the psychologicalpsychiatric disorder able to account for complaint
significance of the environmental factor does not• No other criteria for other sleep disorders able to
account for the complaintcause difficulties in falling asleep (e.g. limit-

• Withdrawal of the causal environmental factorsetting sleep disorder)
leads to immediate or gradual resolution with af) Nocturnal eating/drinking syndrome
return to normal sleep• Frequent and recurrent awakenings in order to eat

• The disorder has been present for more than threeor drink
weeks• Following food or drink intake, sleep onset is

• Complaint of insomnianormal
b) Food allergy insomnia2. Associated with psychiatric disorders

• Complaint of insomniaa) Psychoses

• Complaint is temporally associated with the in-• Complaint of insomnia or excessive sleepiness
troduction of a concrete food or drink• Clinical diagnosis of schizophrenia, schizophre-

nia-like disorder or some other functional psy- • Withdrawal of the agent restores normal sleep
chosis and waking, either immediately or in the course
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of about 4 weeks. The diurnal behaviour may • Frequent episodes of obstructed breathing during
improve before the sleep model sleep

• Recurrence of altered sleep and diurnal beha- • The associated conditions include:
viour when the suspected allergen is reintroduced 1. Heavy snoring
in the diet 2. Dry mouth on awakening
c) Toxin-induced sleep disorder 3. Chest retraction during sleep in young children

• Complaint of insomnia or excessive sleepiness b) Central sleep apnoea syndrome
• Complaint is temporally associated with the pres- • Complaint of insomnia or excessive sleepiness.

ence of an environmental or ingested toxic agent The patient may occasionally be unaware of clin-
(e.g. heavy metals or organic toxins, etc.) ical facts that are nevertheless apparent to others

• No evidence of any other medical or psychiatric
• Frequent episodes of shallow breathing or ab-

disorder, other than that associated with the tox-
sence of breathing during sleep

icity accounting for the complaint
• Polysomnography shows central apneic pauses• The diagnostic criteria for any other sleep disor-

lasting more than 10 sec (20 sec in infancy), with
der causing complaints of insomnia or excessive

one of the following:
sleepiness are not met.

1. Frequent awakening from sleep associated4. Associated with drug dependencies
with apnoea

a) Hypnotic-dependent sleep disorder
2. Bradycardia or tachycardia

• Complaint of insomnia or excessive sleepiness
3. Oxygen desaturation associated with the• Use of hypnotics practically daily for at least

apnoeic episodes (criteria included in ICSD)three weeks
4. Multiple sleep latency test (MSLT) exhibiting• Withdrawal of the hypnotic is associated with

a mean sleep latency of less than 10 minexacerbation of the primary complaint, which is
c) Central alveolar hypoventilation syndromeoften judged as being worse than the original

• Complaint of insomnia or excessive sleepiness.sleep problem
The patient may occasionally be unaware of clin-b) Stimulant-dependent sleep disorder
ical facts that are nevertheless apparent to others,• Complaint of insomnia or excessive sleepiness
such as hypoventilation during sleep• Complaint is temporally associated with the use

• Frequent episodes of shallow breathing or ab-or withdrawal of a stimulant medication
sence of breathing during sleep• Use of stimulant medication alters the habitual

• Absence of primary lung disease, skeletal mal-sleep period, or more than one attempt to with-
formations, or neuromuscular disorders affectingdraw the stimulant induces symptoms of exces-
respirationsive sleepiness

• Polysomnography shows episodes of shallowc) Alcohol-dependent sleep disorder
breathing lasting more than 10 sec, associated• Complaint of insomnia or excessive sleepiness
with oxygen desaturation and one or more of the• Complaint is temporally associated with more
following:than one attempt to withdraw alcohol consump-
1. Frequent awakening from sleep associatedtion before bedtime.

with the breathing alterations5. Associated with sleep-induced respiratory
2. Bradycardia or tachycardiaimpairment
3. Multiple sleep latency test (MSLT) exhibitinga) Obstructive sleep apnoea syndrome

a mean sleep latency of less than 10 min• Complaint of insomnia or excessive sleepiness.
d) Chronic obstructive pulmonary diseaseThe patient may occasionally be unaware of clin-

ical facts that are nevertheless apparent to others • Complaint of insomnia or excessive sleepiness
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• Complaint is temporally associated with the pres- 2. The head moves laterally when in dorsal
ence of chronic obstructive pulmonary disease decubitus (‘head rolling’)
(COPD) 3. The entire body moves in jerks while sup-
e) Sleep-related asthma ported by hands and knees (‘body rocking’)

• Complaint of insomnia or excessive sleepiness, 4. The entire body moves laterally when in dorsal
and cough or dyspnoea decubitus (‘body rolling’)

• Complaint is temporally associated with the pres- f) REM sleep behaviour disorder
ence of asthma • Limb or body movements associated with dream-
f) Altitude insomnia ing

• Complaint of insomnia • At least one of the following:
• Complaint is temporally associated with eleva- 1. Hazardous or potentially hazardous sleep be-

tions typically above 4000m haviours
6. Associated with movement disorders 2. Sleep appears to involve ‘acting’
a) Sleep starts (hypnic jerks) 3. The behaviours alter sleep continuity

• Complaints of difficulties falling asleep, or of g) Nocturnal paroxysmal dystonia
intense bodily movements at start of sleep • Abnormal motor activity during sleep

• Sudden, brief jerks at start of sleep, affecting • Dystonic or dyskinetic episodes occurring main-
mainly arms or legs ly during sleep
b) Restless leg syndrome

• Not associated with any underlying medical or
• Complaint of unpleasant sensation in legs at psychiatric disorder capable of accounting for the

night, or difficulty falling asleep symptom, e.g. frontal lobe epilepsy
• Unpleasant ‘slipping’ sensation within gas- • Does not meet the diagnostic criteria for other

trocnemius region, often associated with general-
sleep disorders, such as REM sleep behaviour

ised pain and leg pain
disorder or night terror.

• Discomfort is calmed with limb movements
7. Associated with alterations of the sleep-

c) Periodic limb movement disorder waking cycle temporal model
• Complaint of insomnia or excessive sleepiness.

a) Short sleeper
Occasionally the patient is asymptomatic, and the

• Possible complaints of insomniamovements are observed by another person
• Total daily sleeping time is less than 75% of what• Repetitive and highly stereotyped limb muscle

is considered normal for the agemovements, characterised in the leg by extension
• The sleep model must have been present for atof the big toe in combination with partial flexion

least 6 monthsof the ankle, knee and occasionally the hip
• No excessive sleepinessd) Nocturnal leg cramps (nocturnal myoclonus)

b) Time-zone change (jet-lag) syndrome• Complaint of painful sensation in the leg asso-
• Complaint of insomnia or excessive sleepinessciated with muscle stiffness or pressing feeling
• Symptom started 1-2 days after air travel across• Recurrent awakenings associated with painful

at least two time-zonesleg sensation
c) Shift-work sleep disordere) Rhythmic movement disorder

• Primary complaint of insomnia or excessive• Rhythmic body movements occurring during
sleepinesssleepiness period or actual sleep

• Primary complaint is temporarily associated with• At least one of the following alterations is pre-
a work period (normally at night) taking placesent:
during normal sleeping period1. The head moves strongly in an anterior-poste-

rior direction (‘head banging’) d) Delayed sleep-phase syndrome
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• Complaint of inability to fall asleep at desired 1. Demonstration of loss of normal sleep-waking
time, or inability to spontaneously wake up at model via continuous polysomnographic monitoring
desired time, or excessive tiredness for at least 24 hours

2. Demonstration of normal temperature model• Delay in main sleep phase with respect to desired
loss via continuous polysomnographic monitoringsleeping time
for at least 24 hours• Symptoms present for at least 1 month

8. Associated with parasomnias• When no strict sleep model is required (e.g. dur-
a) Confusional awakenings (sleep drunkenness)ing holidays), the patient:

• Complaint by patient or some observer of recur-1. Has a habitual sleep period that is deep and of
rent mental confusion with micro-awakening ornormal quality and duration
full awakening2. Wakes up spontaneously

• Spontaneous confusional episodes can be in-3. Maintains stable coupling to the 24-hour sleep-
duced by forced awakeningwaking model, though with a phase delay

• Not associated with other medical disorders such• Evidence of temporal delay of habitual sleep
as complex partial epilepsyperiod in sleep diaries, for a period of at least 2

• The diagnostic criteria for any other sleep disor-weeks
der causing the complaint (e.g. night-time fears,e) Advanced sleep-phase syndrome
sleepwalking) are not met• Inability to stay awake until the desired bedtime,
b) Night terrors (pavor nocturnus, incubus at-or inability to continue sleeping until the desired

tacks)waking up time
• A sudden episode of intense terror during sleep• The symptoms are present for at least 3 months
• The episodes usually occur within the first third• Evidence of time-advance in habitual sleeping

of the nightperiod, as evidenced by polysomnographic moni-
• Produces partial or total amnesia of the eventstoring over a period of 24–36 hours

during the episode• The diagnostic criteria for any other sleep disor-
c) Nightmaresder causing inability to maintain sleep or exces-

sive sleepiness are not met • At least one episode of sudden awakening from
sleep with intense fear, anxiety and imperativef) Non-24-hour sleep/wake disorder
harm sensation• Principal complaint of difficulty falling asleep or

• Immediate recall of terror contents of sleepwaking up

• Alertness is complete immediately after awaken-• Progressive delays in start and end of sleep, with
ing, with little confusion or disorientationinability to maintain stable entrainment of a

24-hour sleep-waking model • The associated conditions include at least one of
the following:• Presence of the sleep-waking model for at least 6

weeks 1. Return to sleep after the episode is delayed and
not rapidg) Irregular sleep/wake pattern

2. The episode occurs during the last half of the• Complaint of insomnia or excessive sleepiness
habitual sleep period• Irregular model of at least three sleep episodes in

d) Sleep hyperhidrosisthe course of a 24-hour period

• Complaint of excessive perspiration during sleep.• Presence of the sleep model for at least three
months 9. Associated with disorders of the central

nervous system• Evidence of altered chronobiological rhythmicity
attributable to any of the following: a) Parkinsonism
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• Frequent awakenings or episodes of daily sleep- •  Not the result of some other medical or psychiat-
ing with or without motor activity during the ric disorder, e.g. Alzheimer’s dementia,
sleep period Creutzfeldt-Jakob syndrome or schizophrenia.

10. Associated with indeterminate sleep disor-• Diagnosis of parkinsonism
dersb) Dementia

a) Sleep state misperception• Frequent awakening, daily sleeping episodes or
• Complaint of insomnianocturnal confusion

• Normal duration and quality of sleep• Associated with the diagnosis of dementia (e.g.
Alzheimer’s disease) b) Sleep choking syndrome
c) Degenerative brain disease • Sudden awakening during sleep

• Complaint by patient or some observer of insom- • Frequent (almost daily) episodes of choking or
nia or excessive sleepiness. There may be abnor- suffocation during sleep
mal body movements or alterations in the number • The associated conditions include at least one of
of movements during sleep the following:

• Associated with the diagnosis of degenerative 1. Tachycardia
central nervous disease (e.g. Huntington’s dis- 2. Intense anxiety
ease) 3. Imminent death sensation

• The symptom is not associated with psychiatric 11. Idiopathic insomnia
disorders • Complaint of insomnia, associated with com-
d) Sleep-related epilepsy plaint of diminished performance during waking

• Complaint of one of the following: sudden awak- hours
ening at night, unaccounted urinary incontinence • Insomnia is of prolonged duration, typically
or abnormal movements during sleep commencing in early infancy or even after birth

• Over 75% of the episodes occur at night • No evidence of any other medical or psychiatric
• At least two of the following conditions are pre- disorder capable of accounting for the early onset

sent: of insomnia
1. Generalised tonic-clonic movements of the 12. Other causes of insomnia

limbs a) Sleep-related gastro-oesophageal reflux
2. Focal limb movement • Complaint of recurrent awakening. The disorder
3. Automatisms (lip sucking, sheet-grasping may occasionally be asymptomatic

manoeuvres, etc.) • Episodes of chest discomfort or burning and sub-
4. Urinary incontinence sternal pain sensation during sleep
5. Tongue biting • Other conditions occurring during sleep include

one or more of the following:6. Forced expiratory ‘epileptic crying’
1. Sour or bitter taste in mouth7. Post-stroke lethargy and confusion
2. Cough or chokinge) Fatal familial insomnia
3. Heartburn• Insomnia complaint initially present

• Polysomnographic monitoring shows:• Autonomous hyperactivity with pyrexia, exces-
sive salivation, hyperhidrosis or anhidrosis, and 1. Awakenings during sleep
cardiac and respiratory dysfunction 2. The monitoring of pH reveals acid gastro-

• Familial model present oesophageal reflux during sleep related to
polysomnographic monitoring• Progression to stupor, coma and death in about

24 months b) Fibrositis
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• Complaint of non-restorative sleep and muscle 9. Appendix 4. Brief
Pharmacological Compendiumpain

• Muscle pain is not associated with other muscu-
9.1 Pharmacokinetic Parameters ofloskeletal disorders
Benzodiazepines and Hypnotics• Hard and tender zones are palpated in the mus-

cles, particularly in the neck and shoulders In order to understand the action and efficacy of
c) Menstrual-associated sleep disorder benzodiazepines, and benzodiazepine and non-ben-

zodiazepine hypnotics, the significance of para-• Complaint of insomnia or excessive sleepiness
meters such as onset of action, duration of action,

• Complaint of insomnia or excessive sleepiness is half-life, distribution volume and clearance should
temporally associated with menstrual cycle, or be understood.
insomnia complaint is temporally related to men-

9.1.1 Onset of Action
opause

The speed of onset of hypnotic action is directly
• The disorder is present for at least three months dependent upon the rate at which the drug reaches its

action sites, and therefore on its rate of access tod) Pregnancy-associated sleep disorder
plasma, i.e. its absorption. Drugs with a rapid ab-• Complaint of insomnia or excessive sleepiness
sorption are obviously preferred, so that sleep induc-

• The sleep disorder begins with and is present tion begins soon after nighttime administration of
during pregnancy the active ingredient. Slowly absorbed substances

would be confusing for the patient and could worsene) Terrifying hypnagogic hallucinations
his or her anxiety and concern over the sleep prob-• Sudden awakening at the start of sleep, with
lem as time passes without production of the desired

immediate recall of terrifying hallucinations effect: sleep induction.
• Alertness is present immediately after awaken- In any case, it should be remembered that when

using the oral route, the presence of food in theing, with little confusion or disorientation
gastrointestinal tract modifies drug absorption. Inf) Sleep choking syndrome
general, the absorption rate decreases when absorp-

• Complaint of sudden awakening associated with tion takes place in the intestine (as is usually the
sensations of choking or suffocation, or insomnia case), and the maximum plasma concentration of the

drug may therefore also be reduced. Rapidly ab-• Choking or suffocation during sleep associated
sorbed hypnotics taken during or immediately afterwith ‘gargling’ sounds from the upper airways
meals behave in the same way as slowly absorbed

• No evidence of any other medical or psychiatric drugs. It is therefore advisable to take the drug
disorder capable of accounting for the symptoms without food, 2 hours after a meal.
(e.g. panic disorder)

9.1.2 Duration of Action
• The diagnostic criteria for any other sleep disor- Hypnotics are usually classified based on their

der capable of causing the symptoms (e.g. ob- half-life,[38,39,42] but this is not always equivalent to
structive sleep apnoea syndrome or sleep-related the duration of action. The half-life defines the time

required for elimination of half the amount of sub-gastro-oesophageal reflux) are not met
stance absorbed, i.e. for plasma levels to drop byg) Sleep-related laryngospasm
50%.[38] The action of a drug ceases when it disap-

• Sudden awakening during sleep pears from its action site. This can occur by two

• Stridor associated with laryngeal spasm. mechanisms:

 Adis Data Information BV 2003. All rights reserved. Clin Drug Invest 2003; 23 (6)



378 Estivill et al.

• By redistribution, the mechanism by which the that would not be comprehensible if only the elimi-
drug is initially distributed to the action site (the nation-half life were taken into account.[39,41]

brain), but is also subsequently distributed to After administration of a single dose, the distri-
peripheral storage areas, mainly fat tissue, skele- bution volume is more important than clearance for
tal muscle and liver. explaining the duration of the effects. Thus, drugs

with long half-lives have very short effects after a• By drug elimination, including both excretion
single dose because of their extensive distribution.and metabolic inactivation of the active ingredi-
In contrast, less lipophilic drugs with smaller distri-ent.
bution volumes have longer lasting effects afterOnce in plasma, all drugs start to be distributed to
administration of a single dose.[39]

the different tissues. Drugs reach the tissues through
Following repeated administration, drugs witharterial blood, from which they diffuse through

long half-lives undergo slow and significant ac-capillaries to the interstitial and cellular structures of
cumulation during repeated administration intervalsthe organs. The distribution volume is the theoreti-
of 24 hours or less, since the degree of accumulationcal volume in which the drug is homogeneously
of these substances is mainly dependent upon thedistributed, and is basically dependent upon the
half-life in relation to the interval between adminis-lipid- or water-solubility of the drug and its particu-
tered doses. When treatment is discontinued, thelar affinity for given tissues or structures:
drug also slowly disappears from the body. How-• A large distribution volume means that signif-
ever, for drugs with a very short half-life, such asicant amounts of the drug have been removed
certain hypnotics (e.g. zolpidem), total disappear-from the bloodstream.
ance from the body may occur in the interval be-• A small distribution volume implies a low drug
tween doses.[38] Each dose should therefore be re-distribution to the tissues, as a result of which its
garded as a single dose. It is important to rememberplasma levels will remain high for longer periods
that on passing through the liver, drugs are convert-of time.
ed into metabolites, some of which are active, i.e.

Clearance quantifies the capacity of the body to also exhibit hypnotic action. Therefore, drug action
eliminate the drug, and can be defined as the volume is not terminated as a result of passage through the
of blood or plasma that is cleared of a substance per liver and can even increase in terms of duration as a
time unit through elimination processes. The elimi- result of a prolonged half-life of these secondary
nation rate of a drug depends on the excretory/ products. Thus, the half-lives of these metabolites
biotransformation capacity of the organs and on its can range from somewhat less than a few hours to
concentration in the plasma reaching these organs. 200 hours, for example, for a diazepam metabo-
In turn, and for a given amount of drug in the body, lite.[40,41]

the plasma concentration depends on the distribu-
tion volume. Thus, the half-life can be regarded as 9.2 Untoward Effects and Complications,
the result of two primary processes: Alertness during Wakefulness
• The distribution capacity of the drug, expressed

When the untoward effects and complications ofby its distribution volume.
hypnotics are evaluated, a number of drug- and• The elimination capacity of the body, expressed
patient-dependent parameters should be taken intoby clearance, so that the elimination half-life
account.[48,49,51-55]

increases with increasing distribution volumes
and decreases with a decreasing clearance. 9.2.1 Drug-Dependent Parameters
As an example, zolpidem, which has no active Pharmacokinetic characteristics: These are relat-

metabolites, has a short half-life (1.5–2.4 hours)[38] ed to the half-life of the hypnotic used following
and a small distribution volume; this accounts for its repeated administration and to the administered
duration of action (about 4–5 hours), an observation dose. Short-acting hypnotics do not pose such prob-
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lems, because they are rapidly eliminated from the quence of receptor binding. While benzodiazepines
body. In the case of drugs with a long half-life, exhibit binding that may be defined as nonspecific,
however, these sedative effects may be highly evi- zolpidem and zaleplon specifically bind to
dent. Regardless of the half-life, if the dose is higher θ1-receptors, as a result of which their residual ef-
than the recommended dose, even short half-life fects are non-existent at therapeutic doses. Zopi-
substances give rise to residual effects. Because of clone would be slightly less specific, since it main-
the different pharmacokinetic characteristics of tains a discrete anticonvulsant and myorelaxant ac-
drugs in elderly patients, these effects are more tion.
marked in such individuals and can lead to immobil-

9.2.2 Patient-Dependent Parametersity, restlessness and even confusion.
Age and underlying disease: Elderly patients re-

Potency: As regards the potency of hypnotics quire the administration of approximately one-half
(affinity, i.e. receptor binding capacity, and intrinsic the dose indicated in younger adults, to avoid residu-
activity or the capacity to trigger a response), all al effects when using short-acting hypnotics. Long-
hypnotics bind to a specific portion of the GABA acting hypnotics are contraindicated in elderly
receptor complex (GABA-A type receptor), promot- patients and patients with liver or kidney insuffi-
ing binding to the latter and its consequences: open- ciency.
ing of the chlorine ionophore bound to the complex, Drowsiness, fatigue and alertness (objective and
with the consequent repolarisation of the postsynap- subjective measures): The presence of these symp-
tic membrane. toms is an indication for the use of short-acting

The central regional distribution of receptor den- hypnotics.
sity can account for the different pharmacological Daily family, social and work activity: These
effects. Thus, anxiolytic activity would be related to aspects are particularly important in situations
receptors located in the limbic system and frontal where occupational activity requires special alert-
cortex. The presence of receptors in the ascending ness, as in the case of drivers for example, as well as
activating reticular formation and other structures of in professions requiring decision making. In such
the pons and medulla oblongata could be related to cases a short-acting hypnotic should always be ad-
the sedative/hypnotic action of hypnotics, while the ministered, to avoid the possible residual effects.
high concentration of receptors found in the brain
cortex, hippocampus and amygdala may be asso- 9.3 Rebound Insomnia
ciated with anticonvulsant activity.

The following parameters should be considered
These receptors have been called benzodiazepine

when evaluating rebound insomnia:[58-60]
receptors, and three types have been described: θ1,
θ2 and θ3. Each of these could be closely related to 9.3.1 Pharmacological Characteristics of

the Hypnoticsome specific effect of these drugs. This designation
has replaced the terms benzodiazepine 1, 2 and 3, The elimination rate and receptor occupancy of
since non-benzodiazepine ligands exist for these hypnotics are also involved in the appearance not
receptors. θ1-receptors are related to the hypnotic- only of therapeutic effects, but also of untoward
sedative effect, and perhaps also to anxiolytic ef- effects such as rebound insomnia and anxiety. This
fects, while θ2-receptors are associated with anxi- rebound insomnia results from a decrease in recep-
olytic, anticonvulsant, muscle relaxant and amnesic tor sensitivity caused by continuous administration
actions, and θ3-receptors are related to anxiolysis. of the hypnotic. Rebound insomnia has generally
There are differences between benzodiazepines as been associated with short half-life hypnotics. How-
regards their affinity for the different receptors, the ever, other aspects such as the distribution volume
number of receptors occupied, and their intrinsic and potency must also be taken into account.
activity, i.e. the potency of the biological conse- Hypnotics with a short half-life, small distribution
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volume and high potency cause rebound insomnia psychotic drugs,[19] these may occur with long-term
more easily (e.g. triazolam). By contrast, drugs with treatment. In fact, slight dependency may result in
a short half-life, greater distribution volume and patients treated with benzodiazepines for long peri-
selective action show only a minimum tendency to ods of time, and withdrawal syndromes can intensi-
cause rebound insomnia (e.g. zolpidem[60,67] or fy the causes that led these patients to receive ben-
zaleplon[67]). If the elimination half-life is long, the zodiazepine treatment. For this reason, gradual dose
effect will appear later, and its severity will depend reduction is advisable when treatment discontinua-
on the potency of the hypnotic. tion is decided. In general, patients who follow the

instructions of the physician do not experience these9.3.2 Impairment of Sleep Parameters
difficulties. The problem arises in individuals with aAn evaluation must be made of the parameters
history of drug abuse and alcoholism, who tend toincluded in the definition of rebound insomnia,
abuse these substances by administering high doses.comparing them with the pretreatment parameters:
As a result, withdrawal of treatment leads to severesleep latency, nocturnal awakenings, total sleep
symptoms such as restlessness, depression, panic,time, reparatory sleep sensation, diurnal fatigue, and
paranoia and muscle contractions.anxiety. Objective measurements are required in

The occurrence of withdrawal effects is a resultsome cases.
of adaptive changes taking place following long-9.3.3 Time of Appearance of Rebound Insomnia
term administration of the drug; such phenomenaIf rebound insomnia appears a few days after
consist of the appearance of tolerance to the behav-treatment discontinuation, it may easily be related to
ioural effects of benzodiazepine, and the occurrencethe latter; however, if rebound insomnia appears
of physical symptoms or behavioural changes afterlater, as in the case of long half-life and highly
drug discontinuation.potent hypnotics, it is often considered a new pro-

One of the aspects deserving mention is the defi-cess. For this reason it is necessary to define in the
nition of the type of symptoms that appear after theanamnesis whether the patient with insomnia has
sudden withdrawal of medication. Three groups oftaken a hypnotic substance in the previous month.
symptoms should be distinguished:

9.3.4 Rebound Insomnia and Anxiety
• Reappearance of symptoms resulting from non-The occurrence of rebound insomnia can cause

resolution of the cause of insomnia.marked anxiety, since the patient may think that the
problem has recurred. In such situations, treatment • Rebound phenomena: the same symptoms,
should be restarted and then tapered, while at the caused by sudden treatment suppression.
same time explaining the process to the patient. • Withdrawal syndrome: the appearance of totally
However, rebound may also appear as diurnal anxie- different symptoms such as seizures, delusions,
ty in the case of ultrashort- and short-acting hypnot- hallucinations, etc.
ics. This is explained by the rapid disappearance of

Focusing on the first two groups, these phenome-these drugs from their corresponding receptor site.
na are also seen with other drugs such as clonidine

9.3.5 Diurnal Wellbeing or β-blockers, among others. The timing of symp-
If rebound insomnia occurs, the waking quality toms (if they do occur) depends on the pharmaco-

of life of the patient will obviously be impaired. kinetic characteristics of benzodiazepines. Thus,
Therefore, appropriate measures should be immed- symptoms appear rapidly with short-acting benzo-
iately taken (i.e. treatment should be restarted). diazepines (even between doses), and later when

long-acting benzodiazepines are given. Another im-
9.4 Possibility of Withdrawal Effects

portant factor in determining the appearance of
symptoms and their timing is the existence andAlthough benzodiazepines are usually thought to
proportion of active metabolites.cause less abuse and dependency than other
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Tolerance (decreased effect after repeated admin- receptor subtypes specifically related to dependence
istration, or the need to increase the drug dose to could exist.
achieve the same effect after repeated treatment) Action upon other neurotransmitters may also
need not be present for withdrawal effects to occur. afford an explanation for the differences seen in

terms of dependence. Thus, the action ofDependence only develops in a limited number
triazolobenzodiazepines upon the central α2- andof patients (approximately 15%) receiving long-
5-HT1A receptors, as well as their pharmacokineticsterm treatment. In relation to the number of prescrip-
(a very short half-life and no active metabolites),tions made, the risk of excessive use, dependence
could be the cause of marked rebound phenomenaand addiction is very low. On the other hand, ben-
that are mistaken for withdrawal symptoms, andzodiazepine addiction preferentially appears in
which can be resolved by new drug presentationstreatment lasting over 6 months. Nevertheless, de-
such as the delayed-release formulations. The occur-spite this risk, many patients do require long-term
rence of these rebound effects does not precludetherapy. In this sense, attention should be drawn to
consideration of alprazolam as one of the benzo-the fact that extreme attitudes deprive many patients
diazepines most easily capable of inducing toleranceof adequate treatment.
and dependence.The risk factors for physical and/or psychological

With zolpidem, a specific agonist of ben-addiction to benzodiazepines are:
zodiazepine θ1-receptors, no tolerance or suppres-• High doses for long periods of time (>6 months)
sion symptoms are seen when treatment is discontin-

•  Drug-abusing patients.
ued suddenly. Dependence occurs only occasional-

•  Elderly patients. ly. Insufficient data are available for zopiclone[48]

• The presence of psychiatric disease. and zaleplon.
• Type of hypnotic.

9.5 Effects on Memory andThe parameters to be considered in evaluating the
Psychomotor Performancepotential for withdrawal effects are:

•  Dose. The effects of treatment upon memory may be
•  Whether treatment is long-term and continuous. very important in the case of pre-existing cognitive
•  Risk population (history of addictive behaviour). deficits, as in certain handicapped patients. Anter-
•  Tolerance. ograde amnesia results, but the specific effects on

memory include:•  Abuse potential.
• Treatment decreases acquisition of new knowl-There appear to be differences between the dif-

edge, but exerts very little effect upon what hasferent benzodiazepines. Dependence has been re-
already been learned.ported most frequently for lorazepam and alprazo-

• Attention and immediate recall are greatly re-lam. Theoretically, the benzodiazepines having a
duced.greater potential to cause dependence at high doses

• Semantic memory is not affected (recall of con-are those with greater potency and a short half-life,
cepts, words or objects).although clinical observations suggest that two

• Event memory is affected (i.e. things that havebenzodiazepines of similar potency and pharmaco-
happened) and effort is required, but automatickinetic profile show different capacities to induce
recall is less influenced.dependency. Moreover, many studies in animals

• The sensation of being sure of what issuggest that reinforcement capacity differs between
remembered or not is not affected.the benzodiazepines, regardless of their kinetics or

potency. Thus, a possible selective action upon dif- Impairment of psychomotor performance and
ferent receptor subtypes might also contribute to the memory, lethargy, confusion and disorientation de-
differential profiles of these substances: one or more pend upon the dose and patient susceptibility, and

 Adis Data Information BV 2003. All rights reserved. Clin Drug Invest 2003; 23 (6)



382 Estivill et al.

Coruña; E. Recuero, Servicio de Neurofisiología. Hosp.are more evident in elderly patients or when some
Universitario Virgen de la Arrixaca, El Palmar, Murcia; E.deficit exists, e.g. in disabled patients.[47] However,
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ga; M. Barbanoj, Dep. Farmacología y Terapéutica, Hosp. de 1. Gallup Organization. Sleep in America. Princeton (NJ): Gallup
la Santa Creu i Sant Pau, Barcelona; F.J. Barrasa, Servicio de Organization, 1995
Neurofisiología, Hosp. Universitario Marqués de Valdecilla, 2. Hohagen F, Rink K, Schramm E, et al.  Prevalence and treat-
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10. Zammit GK. Quality of life in people with insomnia. Sleepquiatría, Hosp. Gral. Universitario Gregorio Marañón, Ma-
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22. Roth T, Hajak G, Üstün TB. Consensus for the pharmacological 37 (4): 305-30
management of insomnia in the new millennium. Int J Clin

45. Uchiumi M, Isawa S, Suzuki M, et al.  The Effects of zolpidemPract 2001; 55 (1): 42-52
and zopiclone on daytime sleepiness and psychomotor per-

23. ASDA. International Classification of Sleep Disorders: diagnos- formance. Nihon Shinkei Seishin Yakurigaku Zasshi 2000; 20:
tic and coding manual. In: Thorpy MJ, editor. Diagnostic 123-30
classification steering committee. Rochester (MN): American

46. Parrino L, Terzano M. Polysomnographic effects of hypnoticSleep Disorders Association, 1990
drugs: a review. Psychopharmacology 1996; 126 (1): 1-16

24. Holbrook AM, Crowter R, Lotter A, et al.  The diagnosis and
47. Parrino L, Boselli M, Spaggiari MC, et al.  Multidrug compari-management of insomnia in clinical practice: a practical evi-

son (lorazepam, triazolam, zolpidem, and zopiclone) in situa-dence-based approach. CMAJ 2000; 16 (2): 216-20
tional insomnia: polysomnographic analysis by means of the25. Parkes JD. Sleep an its disorders. In: Walton J, editor. Major
cyclic alternating pattern. Clin Neuropharmacol 1997; 20 (3):problems in neurology. Vol. 14. London: WB Saunders, 1985
253-63

26. Roehrs T, Pedrosi B, Rosenthal L, et al.  Hypnotic self adminis-
48. Holm KJ, Goa KL. Zolpidem: an update of its pharmacology,tration and dose escalation. Psychopharmacology 1996; 127:

therapeutic efficacy and tolerability in the treatment of insom-150-4
nia. Drugs 2000; 59 (4): 865-8927. Roth T, Roehrs T, Costa e Silva JA, et al.  Public health and

49. Noble S, Langtry HD, Lamb HM. Zopiclone: an update of itsinsomnia: consensus statement regarding its status and needs
pharmacology, clinical efficacy and tolerability in the treat-for future actions. Sleep 1999; 22 Suppl. 3: 417-20
ment of insomnia. Drugs 1998; 55 (2): 277-30228. Walsh JK, Schweitzer PK. Ten-year trends in the pharmacologi-

50. Vignola A, Lamoureux C, Bastien CH, et al.  Effects of chroniccal treatment of insomnia. Sleep 1999; 22 (3): 371-5
insomnia and use of benzodiazepines on daytime performance29. Chesson A, Hartse K, McDowell W, et al.  Practice parameters
in older adults. J Gerontol 2000; 55B (1): 54-62for the evaluation of chronic insomnia. Sleep 2000; 23 (2):

51. Unden M, Roth T, Schechter B. Next day effects after night-237-41
time treatment with zolpidem: a review. Eur Psychiatry 1996;30. National Heart Lung and Blood Institute Working Group on
11 Suppl. 1: 21S-30SInsomnia. Insomnia: assessment and management in primary

52. Balter MB, Uhlenhuth EH. The beneficial and adverse effects ofcare. Am Fam Physician 1999; 59 (11): 3029-38
hypnotics. J Clin Psychiatry 1991; 52 Suppl. 7: 16-2331. Kupfer DJ, Reynolds CF. Management of insomnia. N Engl J

53. Langer SZ, Arbilla S. Limitation of the benzodiazepine receptorMed 1997; 336 (5): 341-6
nomenclature: a proposal for a pharmacological classification32. Mitler MM. Nonselective and selective benzodiazepine receptor
as omega receptors. Fundam Clin Pharmacol 1988; 2: 159-70agonists: were are we today? Sleep 2000; 23 (S1): S39-47

54. Monti J. Fármacos hipnóticos. En: Flórez J, Armijo JA,33. Wagner J, Wagner ML, Hening WA. Beyond Benzodiazepines:
Mediavilla A, editors. Farmacología humana. Edición 2. Bar-alternative pharmacologic agents for the treatment of insom-
celona: Masson-Salvat, 1992nia. Ann Pharmacother 1998; 32: 689-91

55. Arbilla S, Allen J, Wick A, et al.  High affinity (3H)-Zolpidem34. Holbrook AM, Crowter R, Lotter A, et al.  Meta-analysis of
binding in the rat brain: an imidazopyridine agonist propertiesbenzodiazepine use in the treatment of insomnia. CMAJ 2000;
at central benzodiazepine receptors. Eur J Pharmacol 1986;162 (2): 225-33
130: 257-6335. Mendelson WB. Clinical distinctions between long-acting and

short-acting benzodiazepines. J Clin Psychiatry 1992; 53 (12 56. Walsh JK, Pollak CP, Scharf MB, et al.  Lack of residual
Suppl.): 4-9 sedation following middle-of-the-night zaleplon administra-

 Adis Data Information BV 2003. All rights reserved. Clin Drug Invest 2003; 23 (6)



384 Estivill et al.

tion in sleep maintenance insomnia. Clin Neuropharmacol respiratory function, vigilance, and physical performance in
2000; 23 (1): 17-21 patients with COPD. Chest 1996; 110: 1203-11

76. Priest R. Modern management of insomnia: with special refer-57. Soldatos CR, Dikeos DG, Whitehead A. Tolerance and rebound
ence to the cardiovascular patient. Br J Cardiol 1996; 3 (5):insomnia with rapidly eliminated hypnotics: a meta-analysis of
136-9sleep laboratory studies. Int Clin Psychopharmacol 1999; 14:

287-303 77. Cirignotta F, Mondini F, Zucconi M, et al.  Zolpidem-
polysomnographic study of the effect of a new hypnotic drug58. Hajak G, Clarebach P, Fischer W, et al.  Rebound insomnia after
in sleep apnea syndrome. Pharmacol Biochem Behav 1988; 29hypnotic withdrawal in insomniac outpatients. Eur Arch Psy-
(4): 807-9chiatry Clin Neurosci 1998; 248 (3): 148-56

78. Steens R, Pouliot Z, Millart T, et al.  Effects of zolpidem and59. Soyka M, Bottlender R, Möller HJ. Epidemiological evidence
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