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The symbol † denotes a preparation no longer actively marketed The symbol ⊗ denotes a substance whose use may be restricted in certain sports (see p.vii)

tranax†; Pharnax; Siampraxol; Xanacine; Xanax; Xiemed; Turk.: Xanax;
UK: Xanax; USA: Niravam; Xanax; Venez.: Abaxon; Alpram; Ansilan; Dan-
ox†; Tafil.
Multi-ingredient: Arg.: Alplax Digest; Alplax Net; Ansielix Digest; Euci-
ton Stress; Novo Vegestabil†; Sidomal; Tensium Gastric; Tranquinal Soma;
India: Fludep Plus; Restyl Forte; Restyl Plus; Stresnil; Zopax Plus.

Amisulpride (BAN, rINN)

Amisülprid; Amisulprid; Amisulprida; Amisulpridas; Amisulpridi;
Amisulpridum; Amiszulprid; DAN-216. 4-Amino-N-[(1-ethyl-2-
pyrrolidinyl)methyl]-5-(ethylsulphonyl)-2-methoxybenzamide;
(RS)-4-Amino-N-[(1-ethylpyrrolidin-2-yl)methyl]-5-(ethylsulfo-
nyl)-o-anisamide.
Амисульприд
C17H27N3O4S = 369.5.
CAS — 71675-85-9.
ATC — N05AL05.
ATC Vet — QN05AL05.

Pharmacopoeias. In Eur. (see p.vii). 
Ph. Eur. 6.2 (Amisulpride). A white or almost white crystalline
powder. Practically insoluble in water; sparingly soluble in dehy-
drated alcohol; freely soluble in dichloromethane.

Adverse Effects, Treatment, and Precau-
tions
Although amisulpride may share some of the adverse
effects seen with the classical antipsychotics (see Chlor-
promazine, p.969), the incidence and severity of such
effects may vary. Insomnia, anxiety, and agitation are
common adverse effects with amisulpride. Other less
common effects include drowsiness and gastrointesti-
nal disorders such as constipation, nausea, vomiting,
and dry mouth. Allergic reactions, abnormal liver func-
tion tests, and seizures have been reported rarely. 
Hyperprolactinaemia, which may result in galactor-
rhoea, amenorrhoea, impaired fertility, gynaecomastia,
breast pain, and sexual dysfunction, has occurred with
amisulpride use. Weight gain has also been noted.
Dose-related extrapyramidal dysfunction may occur,
but symptoms such as acute dystonia, parkinsonism,
and akathisia are generally mild at licensed doses. Tar-
dive dyskinesia has been reported after long-term use
and there have been rare cases of neuroleptic malignant
syndrome. Hypotension and bradycardia have been re-
ported occasionally; QT prolongation, in rare cases
leading to torsade de pointes, has also been noted. The
risk of QT prolongation is increased by pre-existing
conditions such as bradycardia, hypokalaemia, and
congenital or acquired QT prolongation; patients
should be reviewed for these conditions before starting
amisulpride treatment. Certain medications may also
increase the risk (see Interactions, below). 
Amisulpride should not be given to patients with phaeo-
chromocytoma or prolactin-dependent tumours. It
should be used with caution in patients with severe re-
nal impairment, or a history of epilepsy or Parkinson’s
disease. The risk of hypotension and sedation is in-
creased in elderly patients. 
Amisulpride may affect the performance of skilled
tasks including driving. 
Withdrawal symptoms have occurred rarely when ami-
sulpride has been stopped abruptly; a gradual dose re-
duction may be appropriate when stopping amisul-
pride.
Dementia. The FDA has issued advice against the use of atyp-
ical antipsychotics in the treatment of behavioural problems in
elderly patients with dementia after analysis of placebo-control-
led studies showed an increased risk of mortality with certain
drugs of this class. See under Risperidone, p.1024.

Effects on body-weight. A review1 has suggested that the risk
of weight gain with amisulpride treatment is less than with olan-
zapine or risperidone, although cases have been reported.2 The
increased risk of weight gain with some atypical antipsychotics
is also discussed under Adverse Effects of Clozapine, p.981.
1. McKeage K, Plosker GL. Amisulpride: a review of its use in the

management of schizophrenia. CNS Drugs 2004; 18: 933–56. 
2. Papadimitriou GN, et al. Acute weight gain induced by amisul-

pride monotherapy in a first-episode schizophrenic patient. Int
Clin Psychopharmacol 2006; 21: 181–4.

Effects on carbohydrate metabolism. The increased risk of
glucose intolerance and diabetes mellitus with some atypical an-
tipsychotics, and recommendations on monitoring, are discussed
under Adverse Effects of Clozapine, p.981.
Effects on lipid metabolism. The increased risk of hyperlip-
idaemia with some atypical antipsychotics is discussed under
Adverse Effects of Chlorpromazine, p.970. See also Effects on
Carbohydrate Metabolism under Adverse Effects of Clozapine,
p.981.
Overdosage. The effects of overdosage of amisulpride in 2 pa-
tients have been reported.1 The first patient had taken about 3 g
of amisulpride and an unknown amount of dosulepin and was
found to have had a blood-amisulpride concentration of
9.63 micrograms/mL. Generalised convulsions, which resolved
spontaneously, were followed by coma, motor restlessness, tachy-
cardia, and slight prolongation of the QT interval. The patient
was treated with gastric lavage and had recovered within 48
hours. The second patient, who had been found dead, had a
blood-amisulpride concentration of 41.7 micrograms/mL. Se-
vere cardiotoxicity occurred in 4 further cases of amisulpride
overdoses of between about 4 and 32 g reported to Australian
poisons information centres;2 all 4 had marked QT prolongation,
with bundle branch block or torsade de pointes, and one, who
was thought to have ingested between 16 and 24 g, died after
cardiac arrest.
1. Tracqui A, et al. Amisulpride poisoning: a report on two cases.

Hum Exp Toxicol 1995; 14: 294–8. 
2. Isbister GK, et al. Amisulpride deliberate self-poisoning causing

severe cardiac toxicity including QT prolongation and torsades
de pointes. Med J Aust 2006; 184: 354–6.

Pregnancy. For comments on the use of some atypical antipsy-
chotics during pregnancy, see under Precautions of Clozapine,
p.983.

Interactions
Amisulpride should not be given with drugs that may
induce arrhythmias (including torsade de pointes);
such drugs include some antiarrhythmics, cisapride,
thioridazine, erythromycin, and halofantrine. The risk
of arrhythmias is also increased with drugs that pro-
long the QT interval, such as pimozide, haloperidol,
and tricyclic antidepressants, and with drugs that pro-
duce bradycardia or hypokalaemia, including beta
blockers, some calcium-channel blockers, clonidine,
digoxin, guanfacine, potassium-depleting diuretics,
and lithium; use of these drugs with amisulpride re-
quires caution. 
The central effects of other CNS depressants including
alcohol may be enhanced by amisulpride. Amisulpride
may also enhance the effects of antihypertensive drugs.
The dopamine-blocking activity of amisulpride may
antagonise the actions of dopaminergics such as levo-
dopa and they should not be given together.
◊ In 7 patients receiving amisulpride, introduction of lithium re-
sulted in an average increase of 32% of the dose-corrected plas-
ma concentration of amisulpride.1 An earlier study had noted that
plasma concentrations of amisulpride were raised in patients also
taking clozapine.2
1. Bergemann N, et al. Increase in plasma concentrations of ami-

sulpride after receiving co-medication with lithium. Pharma-
copsychiatry 2005; 38: 44. 

2. Bergemann N, et al. Plasma amisulpride levels in schizophrenia
or schizoaffective disorder. Eur Neuropsychopharmacol 2004;
14: 245–50.

Pharmacokinetics
Amisulpride is absorbed from the gastrointestinal tract
but bioavailability is reported to be only about 48%.
An initial peak in plasma concentration has been re-
ported to occur 1 hour after oral doses and a second
higher peak after 3 to 4 hours. Plasma protein binding
is reported to be only about 16%. Metabolism is limit-
ed, with most of a dose appearing in the urine as un-
changed drug. The terminal elimination half-life is
about 12 hours.
◊ References.
1. Rosenzweig P, et al. A review of the pharmacokinetics, tolerabil-

ity and pharmacodynamics of amisulpride in healthy volunteers.
Hum Psychopharmacol 2002; 17: 1–13.

Uses and Administration
Amisulpride is a substituted benzamide atypical anti-
psychotic. It is reported to have a high affinity for
dopamine D2 and D3 receptors. Amisulpride is used
mainly in the management of psychoses such as schiz-
ophrenia but in some countries it has also been tried in
depression (p.373). 
For acute psychotic episodes in adults and adolescents
aged 15 years and over a daily dosage of between 400
and 800 mg may be given orally in 2 divided doses,
increased if necessary to 1200 mg daily. For patients
with mainly negative symptoms, daily doses between
50 and 300 mg are recommended. Daily doses of up to
300 mg may be given as a single dose. Amisulpride has
also been given by intramuscular injection in doses of
400 mg daily.
Administration in renal impairment. For patients with re-
nal impairment, the oral dose of amisulpride should be reduced
according to creatinine clearance (CC): 
• CC between 30 and 60 mL/minute, half the usual dose 
• CC between 10 and 30 mL/minute, one-third the usual dose 
Similar reductions are also recommended when amisulpride is
given intramuscularly.
Schizophrenia. Reviews1,2 of amisulpride indicate that it may
be more effective than classical antipsychotics against general
and negative symptoms of schizophrenia (p.955), and has fewer
extrapyramidal adverse effects.
1. Leucht S, et al. Amisulpride, an unusual "atypical" antipsychot-

ic: a meta-analysis of randomized controlled trials. Am J Psychi-
atry 2002; 159: 180–90. 

2. Mota Neto JIS, et al. Amisulpride for schizophrenia. Available
in The Cochrane Database of Systematic Reviews; Issue 2.
Chichester: John Wiley; 2002 (accessed 24/05/05).

Preparations
Proprietary Preparations (details are given in Part 3)
Arg.: Enorden; Austral.: Solian; Austria: Majorem; Solian; Belg.: Solian;
Braz.: Socian; Chile: Socian; Cz.: Deniban; Solian; Denm.: Solian; Fr.: So-
lian; Ger.: Amisulid; Solian; Gr.: Solian; Hong Kong: Solian; Hung.: Ami-
prid; Amitrex; Irl.: Solian; Israel: Solian; Ital.: Deniban; Solian; Sulamid;
Mex.: Solian; Norw.: Solian; NZ: Solian; Philipp.: Solian; Pol.: Solian;
Port.: Amitrex; Socian; Rus.: Solian (Солиан); S.Afr.: Solian; Singapore:
Solian; Spain: Amilande†; Solian; Switz.: Solian; Turk.: Solian; UK: Solian.

Amobarbital (BAN, rINN)

Amobarbitaali; Amobarbitál; Amobarbitalis; Amobarbitalum;
Amylobarbitone; Pentymalum. 5-Ethyl-5-isopentylbarbituric acid.

Амобарбитал
C11H18N2O3 = 226.3.
CAS — 57-43-2.
ATC — N05CA02.
ATC Vet — QN05CA02.

NOTE. The following terms have been used as ‘street names’ (see
p.vi) or slang names for various forms of amobarbital: 
Amys; Birds; Blue; Blue angels; Blue birds; Blue bullets; Blue
clouds; Blue devils; Blue dolls; Blue heaven; Blue heavens;
Blues.
Pharmacopoeias. In Chin., Eur. (see p.vii), and Jpn. 
Ph. Eur. 6.2 (Amobarbital). A white or almost white, crystalline
powder. Very slightly soluble in water; freely soluble in alcohol;
soluble in dichloromethane. Forms water-soluble compounds
with alkali hydroxides and carbonates and with ammonia.

Amobarbital Sodium (BANM, rINNM)

Amobarbitaalinatrium; Amobarbital sódico; Amobarbital sodi-
que; Amobarbital sodná sůl; Amobarbitalio natrio druska; Amo-
barbitalnatrium; Amobarbitál-nátrium; Amobarbitalum natricum;
Amylobarbitone Sodium; Barbamylum; Natrii Amobarbitalum;
Pentymalnatrium; Sodium Amobarbital; Soluble Amylobarbi-
tone. Sodium 5-ethyl-5-isopentylbarbiturate.

Натрий Амобарбитал
C11H17N2NaO3 = 248.3.
CAS — 64-43-7.
ATC — N05CA02.
ATC Vet — QN05CA02.
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Pharmacopoeias. In Chin., Eur. (see p.vii), and US. 
Jpn includes Amobarbital Sodium for Injection. 
Ph. Eur. 6.2 (Amobarbital Sodium). A white or almost white,
hygroscopic, granular powder. Very soluble in carbon dioxide-
free water (a small fraction may be insoluble); freely soluble in
alcohol. A 10% solution in water has a pH of not more than 11.0.
Store in airtight containers. 
USP 31 (Amobarbital Sodium). A white, odourless, hygroscop-
ic, friable, granular powder. Very soluble in water; soluble in al-
cohol; practically insoluble in chloroform and in ether. Solutions
decompose on standing; decomposition is accelerated by heat.
pH of a 10% solution in water is not more than 11.0. Store in air-
tight containers.
Incompatibility. Amobarbital may be precipitated from prepa-
rations containing amobarbital sodium, depending on the con-
centration and pH. Amobarbital sodium has, therefore, been re-
ported to be incompatible with many other drugs, particularly
acids and acidic salts.
Dependence and Withdrawal of Barbiturates
The development of dependence is a high risk with amobarbital
and other barbiturates and may occur after regular use even in
therapeutic doses for short periods. Barbiturates should not
therefore be stopped abruptly, but should be withdrawn by grad-
ual reduction of the dose over a period of days or weeks. A long-
acting barbiturate such as phenobarbital may be substituted for a
short- or intermediate-acting one, followed by gradual reduction
of the phenobarbital dose. 
Withdrawal symptoms are similar to those of alcohol withdrawal
and are characterised after several hours by apprehension and
weakness, followed by anxiety, headache, dizziness, irritability,
tremors, nausea and vomiting, abdominal cramps, insomnia, dis-
tortion in visual perception, muscle twitching, and tachycardia.
Orthostatic hypotension and convulsions may develop after a
day or two, sometimes leading to status epilepticus. Hallucina-
tions and delirium tremens may develop after several days fol-
lowed by coma before the symptoms disappear or death occurs.
Adverse Effects
Drowsiness, sedation, and ataxia are the most frequent adverse
effects of amobarbital and other barbiturates and are a conse-
quence of dose-related CNS depression. Other adverse effects in-
clude respiratory depression, headache, gastrointestinal distur-
bances, skin reactions, confusion, and memory defects.
Paradoxical excitement and irritability may occur, particularly in
children, the elderly, and patients in acute pain. Hypersensitivity
reactions occur rarely and include skin rashes (erythema multi-
forme and exfoliative dermatitis, sometimes fatal, have been re-
ported), hepatitis and cholestasis, and photosensitivity. Blood
disorders, including megaloblastic anaemia after chronic use of
barbiturates, have also occurred occasionally. 
Neonatal intoxication, drug dependence, and symptoms resem-
bling vitamin-K deficiency have been reported in infants born to
mothers who received barbiturates during pregnancy. Congenital
malformations have been reported in children of women who
took barbiturates during pregnancy, but the causal role is a matter
of some debate. 
Nystagmus, miosis, slurred speech, and ataxia may occur with
excessive doses of barbiturates. The toxic effects of overdosage
result from profound central depression and include coma, respi-
ratory and cardiovascular depression, with hypotension and
shock leading to renal failure and death. Hypothermia may occur
with subsequent pyrexia on recovery. Erythematous or haemor-
rhagic blisters reportedly occur in about 6% of patients, but are
not characteristic solely of barbiturate poisoning. 
Solutions of the sodium salts of barbiturates are extremely alka-
line, and necrosis has followed subcutaneous injection. Intrave-
nous injection may be hazardous; hypotension, shock, laryngos-
pasm, and apnoea have occurred particularly after rapid
injection. Gangrene has resulted from intra-arterial injection into
an extremity.
Overdosage. A detailed review of drug-induced stupor and co-
ma, including that caused by barbiturates.1
1. Ashton CH, et al. Drug-induced stupor and coma: some physical

signs and their pharmacological basis. Adverse Drug React
Acute Poisoning Rev 1989; 8: 1–59.

Treatment of Adverse Effects
After an overdose of a barbiturate, endotracheal intubation may
be necessary if the patient is unconscious. Giving activated char-
coal by mouth or nasogastric tube is recommended in patients
who have ingested more than 10 mg/kg and present within 1
hour of ingestion; repeat doses may be necessary. Patients should
be managed with intensive supportive therapy, with particular at-
tention being paid to the maintenance of cardiovascular, respira-
tory, and renal functions, and to the maintenance of the electro-
lyte balance. Charcoal haemoperfusion can be life-saving in the
most severe cases and should be considered if there is no im-
provement after 24 hours of supportive care. The value of other
measures aimed at the active removal of barbiturates is question-
able.
Precautions
Amobarbital and other barbiturates are best avoided in elderly
and debilitated patients, in young adults, in children, and in those
with depression. 

Amobarbital is contra-indicated in patients with pulmonary in-
sufficiency, sleep apnoea, pre-existing CNS depression or coma,
and severe hepatic impairment, and should be given with caution
to those with renal impairment. Barbiturates given to patients in
pain may provoke a paradoxical excitatory reaction, unless an
analgesic is also given. With continued use, tolerance develops
to the sedative or hypnotic effects of the barbiturates to a greater
extent than to their lethal effects. Barbiturates may cause drowsi-
ness which may persist the next day; affected patients should not
drive or operate machinery. 
See Adverse Effects, above, for the hazards of giving barbitu-
rates during pregnancy and Breast Feeding, below, for cautions
on their use in nursing mothers. 
Dependence readily develops after use of barbiturates with a
withdrawal syndrome if stopped abruptly (see Dependence and
Withdrawal, above). 
Barbiturates are abused for their euphoriant effects.
Breast feeding. Small amounts of barbiturates are distributed
into breast milk, and most authorities, such as the BNF, consider
that they should not be taken while breast feeding. The American
Academy of Pediatrics notes1 that the long-acting antiepileptic
barbiturate, phenobarbital, has been associated with significant
effects on some nursing infants, although it suggests that some
other barbiturates may be compatible with breast feeding.
1. American Academy of Pediatrics. The transfer of drugs and oth-

er chemicals into human milk. Pediatrics 2001; 108: 776–89.
Correction. ibid.; 1029. Also available at:
http:/ /aappolicy.aappubl icat ions.org/cgi /content /ful l /
pediatrics%3b108/3/776 (accessed 28/04/04)

Porphyria. Barbiturates including amobarbital have been asso-
ciated with acute attacks of porphyria and are considered unsafe
in porphyric patients.
Interactions
Sedation or respiratory depression may be enhanced by drugs
with CNS-depressant properties; in particular alcohol should be
avoided. Barbiturates generally induce liver enzymes, and thus
increase the rate of metabolism (and decrease the activity) of
many other drugs as well as endogenous substances. Continued
use may result in induction of their own metabolism. MAOIs
may prolong the CNS depressant effects of some barbiturates,
probably by inhibition of their metabolism. However, MAOIs,
like other antidepressants, also reduce the convulsive threshold
and thereby antagonise the anticonvulsant action of barbiturates. 
For some further interactions involving barbiturates, see under
Phenobarbital, p.493.
Pharmacokinetics
Amobarbital is readily absorbed from the gastrointestinal tract. It
is about 60% bound to plasma proteins. It has a half-life of about
20 to 25 hours which is considerably extended in neonates. It
crosses the placenta and small amounts are distributed into breast
milk. Amobarbital is metabolised in the liver; up to about 50% is
excreted in the urine as 3′-hydroxyamylobarbital and up to about
30% as N-hydroxyamylobarbital, less than 1% appearing un-
changed; up to about 5% is excreted in the faeces.
Uses and Administration
Amobarbital is a barbiturate that has been used as a hypnotic and
sedative. Its use can no longer be recommended because of its
adverse effects and risk of dependence, although continued use
may occasionally be considered necessary for severe intractable
insomnia (p.957) in patients already taking it. The usual oral dose
was 100 to 200 mg of the base or 60 to 200 mg of the sodium salt,
taken at bedtime. A more rapid onset of effect was obtained with
the sodium salt. 
Barbiturates with a longer action such as phenobarbital (p.492)
are still used in epilepsy and those with a shorter action such as
methohexital (p.1788) or thiopental (p.1795) for anaesthesia.
Cerebrovascular disorders. For reference to the use of bar-
biturate-induced coma in the management of patients with cere-
bral ischaemia, see p.1796.
Epilepsy. Amobarbital is used for specialised procedures in ex-
pert epilepsy centres only. It is given by deep intramuscular or
slow intravenous injection as the sodium salt.
Preparations
USP 31: Amobarbital Sodium for Injection; Secobarbital Sodium and Amo-
barbital Sodium Capsules.

Proprietary Preparations (details are given in Part 3)
Austral.: Amytal†; Neur-Amyl†; Canad.: Amytal†; Hung.: Dorlotyn†;
UK: Amytal; USA: Amytal.

Multi-ingredient: Arg.: Cuait N; Hung.: Tardyl†; S.Afr.: Repasma;
Thai.: Ama; UK: Tuinal; USA: Tuinal.

Amperozide (BAN, rINN)

Amperozida; Ampérozide; Amperozidum; FG-5606. 4-[4,4-
Bis(4-fluorophenyl)butyl]-N-ethylpiperazine-1-carboxamide.
Амперозид
C23H29F2N3O = 401.5.
CAS — 75558-90-6 (amperozide); 75529-73-6 (ampero-
zide hydrochlor ide).
ATC Vet — QN05AX90.

Profile
Amperozide is an antipsychotic that has been used in veterinary
medicine.

Aripiprazole (BAN, USAN, rINN)

Aripiprazol; Aripiprazolum; OPC-31; OPC-14597. 7-{4-[4-(2,3-
Dichlorophenyl)-piperazin-1-yl]butoxy}-3,4-dihydroquinolin-
2(1H)-one.
Арипипразол
C23H27Cl2N3O2 = 448.4.
CAS — 129722-12-9.
ATC — N05AX12.
ATC Vet — QN05AX12.

Adverse Effects, Treatment, and Precau-
tions
Although aripiprazole may share some of the adverse
effects seen with the classical antipsychotics (see Chlor-
promazine, p.969), the incidence and severity of such
effects may vary. Common adverse effects with arip-
iprazole include gastrointestinal disorders such as con-
stipation, dyspepsia, nausea, and vomiting, headache,
anxiety, insomnia, lightheadedness, and drowsiness.
Weight gain has been reported; however, this appears
to be slight. The incidence of extrapyramidal effects
with aripiprazole is low with akathisia being most
commonly reported. Tardive dyskinesia has been re-
ported infrequently and there have been a few cases of
neuroleptic malignant syndrome. 
Tachycardia and orthostatic hypotension are uncom-
mon with aripiprazole treatment; bradycardia, ven-
tricular arrhythmias, cardiac arrest, and sudden unex-
plained death have been reported very rarely as have
QT prolongation and torsade de pointes. Nonetheless
aripiprazole should be used with caution in patients
with cardiovascular or cerebrovascular disease, or in
those with conditions that would predispose to hypo-
tension. 
Seizures are rare with aripiprazole but it should be used
with care in those with a history of seizures or with
conditions that lower the seizure threshold. 
When aripiprazole is used as an adjunct in depression,
patients should be closely monitored during early ther-
apy until significant improvement in depression is ob-
served because suicide is an inherent risk in depressed
patients. For further details, see under Depression,
p.373. 
Aripiprazole may affect the performance of skilled
tasks including driving.
◊ References.
1. Marder SR, et al. Aripiprazole in the treatment of schizophrenia:

safety and tolerability in short-term, placebo-controlled trials.
Schizophr Res 2003; 61: 123–36.

Dementia. The FDA1 has issued advice against the use of atyp-
ical antipsychotics in the treatment of behavioural problems in
elderly patients with dementia after analysis of placebo-control-
led studies showed an increased risk of mortality with certain
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