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abnormal movements, and for the treatment of panic
disorder (see Psychiatric Disorders, below). 
For epilepsy and myoclonus treatment is started with
small doses that are progressively increased to an opti-
mum dose according to response. Total daily doses
may initially be taken in 3 or 4 divided doses; however,
once the maintenance dose has been reached, the daily
amount may be given as a single dose at night. In the
UK the initial oral dose is 1 mg (500 micrograms in the
elderly) at night for 4 nights gradually increased over 2
to 4 weeks to a usual maintenance dose of 4 to 8 mg
daily; it is recommended that the total dose should not
exceed 20 mg daily. Dosage recommendations in the
USA are generally similar although initial doses of up
to 1.5 mg daily are permitted and dosage increments of
0.5 to 1 mg every 3 days are recommended. There is
little value in routinely monitoring plasma-clonazepam
concentrations. 
Clonazepam may be an alternative to other benzodi-
azepines in the emergency management of status
epilepticus. The usual dose is 1 mg given by slow in-
travenous injection over at least 2 minutes or by intra-
venous infusion, repeated if necessary to a maximum
total dose of 20 mg. 
For doses in children, see below. 
As with other antiepileptics, withdrawal of clon-
azepam therapy or transition to or from another type of
antiepileptic therapy should be made gradually to
avoid precipitating an increase in the frequency of sei-
zures. For a discussion on whether or not to withdraw
antiepileptic therapy in seizure-free patients, see p.465
and above. 
In the treatment of panic disorder, clonazepam is giv-
en in an initial oral dose of 250 micrograms twice dai-
ly. This may be increased after 3 days to a total of 1 mg
daily; a few patients may benefit from further increas-
es, up to a maximum of 4 mg daily. In order to mini-
mise drowsiness, clonazepam may be taken as a single
dose at bedtime. Withdrawal should again be gradual.
Administration. Serum concentrations of clonazepam after
buccal, intranasal, or intravenous dosage were measured in a
crossover study1 in 7 healthy males. The results showed that in-
tranasal clonazepam may offer an alternative to buccal use in pa-
tients with serial seizures but the initial concentrations were too
low to recommend its use as an alternative to intravenous clon-
azepam in the management of status epilepticus. The nasal for-
mulation used in this study contained dimethyl-β-cyclodextrin as
a solubiliser and absorption enhancer.
1. Schols-Hendriks MWG, et al. Absorption of clonazepam after

intranasal and buccal administration. Br J Clin Pharmacol 1995;
39: 449–51.

Administration in children. For epilepsy and myoclonus
treatment with clonazepam is started with small doses that are
progressively increased to an optimum dose according to re-
sponse. Total daily doses are taken in 3 divided doses; however,
once the maintenance dose has been reached, the daily amount
may be given as a single dose at night. Alternatively, the BNFC
suggests giving the initial dose at night for 4 nights and gradually
increasing it over 2 to 4 weeks. In the UK, the recommended
initial oral daily dose is up to 250 micrograms for infants and
children aged up to 5 years, or up to 500 micrograms for older
children. The following usual maintenance doses are given ac-
cording to age: 
• neonate to 1 year (although the BNFC recommends a mini-

mum age of 1 month): 0.5 to 1 mg daily 
• 1 to 5 years: 1 to 3 mg daily 
• 5 to 12 years: 3 to 6 mg daily 
Older children may be given the usual adult dose (see above). 
If control of childhood epilepsy ceases to be adequate with clon-
azepam, the dose may be increased, or treatment interrupted for
2 or 3 weeks. The BNFC states that the UK injection formulation
(Rivotril; Roche, UK) can be given orally if necessary; this may
not apply to other injection formulations available elsewhere. 
In the USA, doses may be given according to body weight. In-
fants and children aged up to 10 years or weighing up to 30 kg
may be given an initial daily dose of 10 to 30 micrograms/kg
(maximum 50 micrograms/kg) in 2 or 3 divided doses. This may
be increased by a total of 250 to 500 micrograms every 3 days to
a maintenance dose of 100 to 200 micrograms/kg daily given in
3 divided doses. 
In the emergency management of status epilepticus, clon-
azepam is used as an alternative to other benzodiazepines. The
usual dose in children is 500 micrograms given by slow intrave-
nous injection or by intravenous infusion. Alternatively, the

BNFC suggests giving the following doses by slow intravenous
injection over at least 2 minutes according to age: 
• neonates: 100 micrograms/kg, repeated if necessary after 24

hours 
• 1 month to 12 years: 50 micrograms/kg (maximum 1 mg), re-

peated if necessary 
Older children may be given the usual adult dose. 
In children aged over 1 month, these doses by injection may be
followed by an intravenous infusion of 10 micrograms/kg per
hour, adjusted according to response to a maximum of
60 micrograms/kg per hour.

Extrapyramidal disorders. Clonazepam may be of benefit in
some extrapyramidal disorders. It has been tried in the manage-
ment of patients with tic disorders such as Tourette’s syndrome
(p.954) but evidence of efficacy from controlled studies is limit-
ed.1 Some use clonazepam in preference to haloperidol2 since it
does not carry the risk of tardive dyskinesia associated with such
antipsychotics and a case report3 described the successful use of
clonazepam for haloperidol-induced tardive Tourette’s syn-
drome in an adult patient. There is also limited evidence of ben-
efit with clonazepam in antipsychotic-induced akathisia4,5 and
tardive dyskinesia6,7 (see under Extrapyramidal Disorders,
p.971), and of improvement in dysarthria in a study in patients
with parkinsonism.8
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Hiccup. For the management of intractable hiccups see under
Chlorpromazine, p.976. Clonazepam may also be of value, espe-
cially in neurogenic hiccups.

Neuropathic pain. The management of phantom limb pain
(p.9) can be difficult, and tricyclic antidepressants and antiepi-
leptics are used for the neuropathic components of the pain. Rap-
id and marked pain relief was achieved in 2 patients with lanci-
nating phantom limb pain after treatment with clonazepam with
or without amitriptyline.1 
Although carbamazepine is the drug of choice in the treatment of
trigeminal neuralgia (p.9), clonazepam may be used in car-
bamazepine-intolerant patients.
1. Bartusch SL, et al. Clonazepam for the treatment of lancinating

phantom limb pain. Clin J Pain 1996; 12: 59–62.

Psychiatric disorders. Although the risk of dependence with
benzodiazepines may outweigh their benefits in panic disorder
(p.952), clonazepam has been used for the treatment of panic dis-
order with or without agoraphobia, and reported benefit in such
patients1 suggests a similar action to alprazolam. A literature
review2 evaluated the use of clonazepam in a range of psychiatric
disorders and found that it may also be effective in the treatment
of social anxiety disorder (see Phobic Disorders, p.953) although
further studies are warranted. There was evidence to suggest that
clonazepam may be useful in acute mania (p.372) and for the
augmentation of antidepressant therapy with SSRIs in depres-
sion (p.373). A study3 found that augmentation was significantly
more effective with a daily dose of 3 mg of clonazepam than
with lower doses.
1. Davidson JRT, Moroz G. Pivotal studies of clonazepam in panic

disorder. Psychopharmacol Bull 1998; 34: 169–74. 
2. Nardi AE, Perna G. Clonazepam in the treatment of psychiatric

disorders: an update. Int Clin Psychopharmacol 2006; 21:
131–42. 

3. Morishita S, Aoki S. Clonazepam in the treatment of prolonged
depression. J Affect Disord 1999; 53: 275–8.

Sleep-associated movement disorders. Treatment of
sleep-associated movement disorders (p.958) including sleep be-
haviour disorder, restless legs syndrome, and periodic limb
movements in sleep is largely empirical, but benzodiazepines
such as clonazepam are often used.1 Small studies have provided
some evidence for benefit with clonazepam therapy in these dis-
orders,2-4 including bruxism.5
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2. Montagna P, et al. Clonazepam and vibration in restless legs syn-
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Stiff-man syndrome. Clonazepam has been used as an alter-
native to diazepam in the management of stiff-man syndrome
(see under Muscle Spasm, p.993) and is reported1 to be effective
for familial startle disease, a rare congenital form of stiff-man
syndrome.
1. Ryan SG, et al. Startle disease, or hyperekplexia: response to

clonazepam and assignment of the gene (STHE) to chromosome
5q by linkage analysis. Ann Neurol 1992; 31: 663–8.

Tinnitus. Clonazepam is one of many drugs that have been tried
in tinnitus (p.1866), but although it has been reported to be effec-
tive in some patients it is rarely used because of problems with
adverse effects. 
References.
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Preparations
BP 2008: Clonazepam Injection; 
USP 31: Clonazepam Oral Suspension; Clonazepam Tablets.
Proprietary Preparations (details are given in Part 3)
Arg.: Alerion; Ciclox; Clonabay; Clonagin; Clonax; Clonazen 2; Cloner; Di-
ocam; Edictum; Felanor; Flozepan; Induzepam; Leptic; Miozepam; Neuryl;
Olimer; Placidiax; Riuclonaz; Rivotril; Sedovanon; Sensaton; Solfidin; Aus-
tral.: Paxam; Rivotril; Austria: Rivotril; Belg.: Rivotril; Braz.: Clonotril; Clo-
pan; Epileptil; Navotrax; Rivotril; Uni Clonazepax; Canad.: Clonapam†; Riv-
otril; Chile: Acepran; Clonapam; Clonex; Clozanil; Crismol; Neuryl;
Ravotril; Ropsil; Valpax; Cz.: Antelepsin†; Rivotril; Denm.: Rivotril; Fin.: Ri-
vatril; Fr.: Rivotril; Ger.: Antelepsin; Rivotril; Gr.: Rivotril; Hong Kong: Riv-
otril; Hung.: Clonapam; Clonogal†; Rivotril; India: Epitril; Epizam; Ozepam;
Indon.: Rivotril; Irl.: Rivotril; Israel: Clonex; Rivotril; Ital.: Rivotril; Malay-
sia: Rivotril; Mex.: Kenoket; Kriadex; Rivotril; Zymanta; Neth.: Rivotril;
Norw.: Rivotril; NZ: Paxam; Rivotril; Philipp.: Rivotril; Pol.: Rivotril; Port.:
Rivotril; S.Afr.: Rivotril; Spain: Rivotril; Swed.: Iktorivil; Switz.: Rivotril;
Thai.: Povanil; Rivotril; Turk.: Rivotril; UK: Rivotril; USA: Klonopin; Venez.:
Rivotril.

Ethadione
Etadiona. 3-Ethyl-5,5-dimethyl-2,4-oxazolidinedione.
Этадион
C7H11NO3 = 157.2.
CAS — 520-77-4.
ATC — N03AC03.
ATC Vet — QN03AC03.

Profile
Ethadione is an oxazolidinedione antiepileptic that has been giv-
en orally to treat epilepsy in patients with absence seizures resist-
ant to other therapy.
Preparations

Ethosuximide (BAN, USAN, rINN)

CI-366; CN-10395; Ethosuximid; Éthosuximide; Ethosuximidum;
Etosüksimid; Etosuksimidas; Etosuksimidi; Etosuksymid; Etosux-
imid; Etosuximida; Etoszuximid; NSC-64013; PM-671. 2-Ethyl-2-
methylsuccinimide.
Этосуксимид
C7H11NO2 = 141.2.
CAS — 77-67-8.
ATC — N03AD01.
ATC Vet — QN03AD01.

Pharmacopoeias. In Chin., Eur. (see p.vii), Int., Jpn, and US. 
Ph. Eur. 6.2 (Ethosuximide). A white or almost white powder or
waxy solid. It exhibits polymorphism. Freely soluble in water;
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