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plon by adults, or 1 mg/kg by children, provided that
the airway can be protected. Flumazenil may be con-
sidered in cases of severe CNS depression.
◊ References.
1. Israel AG, Kramer JA. Safety of zaleplon in the treatment of in-

somnia. Ann Pharmacother 2002; 36: 852–9.

Abuse. In a controlled study in healthy patients with a history of
drug abuse, zaleplon was shown to have a comparable abuse po-
tential to that of the benzodiazepine, triazolam.1
1. Rush CR, et al. Zaleplon and triazolam in humans: acute behav-

ioral effects and abuse potential. Psychopharmacology (Berl)
1999; 145: 39–51.

Breast feeding. Licensed product information for zaleplon ad-
vises that it should not be given to breast-feeding mothers since,
although only a small amount is excreted into breast milk, the
effect on the nursing infant is not known. 
Zaleplon was detected in the breast milk of 5 women who had
been given a 10-mg dose.1 The milk-to-plasma concentration ra-
tio for zaleplon was about 0.5.
1. Darwish M, et al. Rapid disappearance of zaleplon from breast

milk after oral administration to lactating women. J Clin Phar-
macol 1999; 39: 670–4.

Effects on mental function. For reports of adverse effects on
mental function, such as complex sleep-related behaviours, asso-
ciated with some hypnotics including zaleplon, see under Zolpi-
dem, below.

Hypersensitivity. For mention of anaphylactoid reactions as-
sociated with some hypnotics including zaleplon, see under
Zolpidem, below.

Interactions
As for Diazepam, p.989. Zaleplon is primarily metab-
olised by aldehyde oxidase and use with inhibitors of
this enzyme, such as cimetidine, may result in in-
creased plasma concentrations of zaleplon (see Uses
and Administration, below). Zaleplon is also partly
metabolised by the cytochrome P450 isoenzyme
CYP3A4 and, consequently, caution is advised when
zaleplon is given with drugs that are substrates for, or
potent inhibitors of, this isoenzyme. Cimetidine is also
an inhibitor of CYP3A4 and thus inhibits both the pri-
mary and secondary metabolic pathways of zaleplon. 
Use with rifampicin or other potent enzyme-inducing
drugs may accelerate the metabolism of zaleplon and
reduce its plasma concentrations.

Pharmacokinetics
Zaleplon is rapidly absorbed from the gastrointestinal
tract with peak plasma concentrations reached in about
one hour after oral dosage. A heavy meal or one with a
high-fat content delays absorption and reduces peak
concentrations. Bioavailability is about 30% due to
significant first-pass hepatic metabolism. Zaleplon is
metabolised primarily by aldehyde oxidase to form 5-
oxo-zaleplon and, to a lesser extent, by the cytochrome
P450 isoenzyme CYP3A4 to desethylzaleplon, which
is further metabolised by aldehyde oxidase to 5-oxo-
desethylzaleplon. The plasma-elimination half-life of
zaleplon is about 1 hour. About 70% of a dose is ex-
creted in the urine as these inactive metabolites or their
glucuronides; less than 1% is excreted unchanged.
About 17% of a dose is eliminated in the faeces, main-
ly as 5-oxo-zaleplon. Zaleplon is distributed into breast
milk.
◊ References.
1. Greenblatt DJ, et al. Comparative kinetics and dynamics of zal-

eplon, zolpidem, and placebo. Clin Pharmacol Ther 1998; 64:
553–61. 

2. Drover D, et al. Pharmacokinetics, pharmacodynamics, and rel-
ative pharmacokinetic/pharmacodynamic profiles of zaleplon
and zolpidem. Clin Ther 2000; 22: 1443–61. 

3. Drover DR. Comparative pharmacokinetics and pharmacody-
namics of short-acting hypnosedatives: zaleplon, zolpidem and
zopiclone. Clin Pharmacokinet 2004; 43: 227–38.

Uses and Administration
Zaleplon is a pyrazolopyrimidine with similar sedative
properties to the benzodiazepines (see Diazepam,
p.992). It is used as a hypnotic in the short-term man-
agement of insomnia. Zaleplon has a rapid onset and
short duration of action. The usual oral dose is 10 mg
at bedtime although US product information notes that
occasional patients may require 20 mg. Elderly or de-

bilitated patients or those also taking cimetidine should
be given 5 mg. For dosages in patients with hepatic im-
pairment, see below.
Administration in hepatic impairment. The oral dose of
zaleplon should be reduced to 5 mg at bedtime in patients with
mild to moderate hepatic impairment; it should not be given to
those with severe impairment.
Insomnia. Zaleplon is a pyrazolopyrimidine hypnotic. Al-
though not related structurally to the benzodiazepines it appears
to act by binding selectively to the benzodiazepine type I recep-
tor (BZ1- or ω1-receptors) on the GABA subtype A complex.
Zaleplon reduces sleep latency but has little effect on sleep dura-
tion; it is rapidly absorbed and eliminated and consequently re-
sidual effects the next day are said to be minimal. These charac-
teristics make it best suited for the treatment of patients with
insomnia (p.957) who have difficulty falling asleep; zaleplon can
either be taken at bedtime or during the night if a patient has trou-
ble falling back to sleep, provided they are assured of at least 4
hours uninterrupted sleep. 
References.
1. Anonymous. Zaleplon for insomnia. Med Lett Drugs Ther 1999;

41: 93–4. 
2. Danjou P, et al. A comparison of the residual effects of zaleplon

and zolpidem following administration 5 to 2 h before awaken-
ing. Br J Clin Pharmacol 1999; 48: 367–74. 

3. Elie R, et al. Sleep latency is shortened during 4 weeks of treat-
ment with zaleplon, a novel nonbenzodiazepine hypnotic. J Clin
Psychiatry 1999; 60: 536–44. 
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ment of insomnia. Drugs 2000; 60: 413–45. 
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6. Terzano MG, et al. New drugs for insomnia: comparative tolera-
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26: 261–82. 
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Preparations
Proprietary Preparations (details are given in Part 3)
Arg.: Hegon; Hipnodem; Austria: Sonata; Belg.: Sonata; Braz.: Sonata;
Canad.: Starnoc; Chile: Noctiplon†; Plenidon; Rhem†; Sedartryl; Somni-
pax†; Cz.: Sonata; Zerene; Denm.: Sonata; Fin.: Sonata; Ger.: Sonata; Gr.:
Sonata; Hung.: Sonata; India: Zalep; Zaplon†; Zaso; Irl.: Sonata; Ital.: So-
nata; Zerene; Mex.: Sonata†; Neth.: Sonata; Zerene; Pol.: Selofen; Port.:
Sonata; Zerene; Rus.: Andante (Анданте); Spain: Sonata; Swed.: Sonata;
Switz.: Sonata; UK: Sonata†; USA: Sonata.

Ziprasidone (BAN, rINN)

Ziprasidona; Ziprasidonum. 5-{2-[4-(1,2-Benzisothiazol-3-yl)-1-
piperazinyl]ethyl}-6-chloro-2-indolinone.
Зипрасидон
C21H21ClN4OS = 412.9.
CAS — 146939-27-7 (ziprasidone).
ATC — N05AE04.
ATC Vet — QN05AE04.

Ziprasidone Hydrochloride (BANM, USAN, rINNM)

CP-88059; CP-88059-1; Hidrocloruro de ziprasidona; Ziprasi-
done, chlorhydrate de; Ziprasidoni hydrochloridum.
Зипрасидона Гидрохлорид
C21H21ClN4OS,HCl,H2O = 467.4.
CAS — 138982-67-9.
ATC — N05AE04.
ATC Vet — QN05AE04.

Ziprasidone Mesilate (BANM, rINNM)

CP-88059/27; Mesilato de ziprasidona; Ziprasidone, Mésilate de;
Ziprasidone Mesylate (USAN); Ziprasidoni Mesilas.
Зипрасидона Мезилат
C21H21ClN4OS,CH4O3S,3H2O = 563.1.
CAS — 199191-69-0.
ATC — N05AE04.
ATC Vet — QN05AE04.

Adverse Effects, Treatment, and Precau-
tions
Although ziprasidone 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. Frequent adverse effects with ziprasi-

done include somnolence, rash or urticaria, gastroin-
testinal disturbances, dizziness, flu-like symptoms, hy-
pertension, headache, agitation, confusion, and
dyspnoea. Orthostatic hypotension may be a problem,
particularly when starting treatment. Ziprasidone may
increase prolactin levels and weight gain has also been
noted. Sexual dysfunction has been reported infre-
quently. Extrapyramidal symptoms may occur, and tar-
dive dyskinesia may develop with prolonged use.
There have also been infrequent or rare cases of chole-
static jaundice, hepatitis, seizures, blood dyscrasias in-
cluding leucopenia and thrombocytopenia, and hyper-
lipidaemia. Hyperglycaemia occurs uncommonly with
ziprasidone. Clinical monitoring for hyperglycaemia
has been recommended, especially in patients with, or
at risk of, developing diabetes. 
Ziprasidone has been associated with dose-related pro-
longation of the QT interval. Because of this and the
consequent danger of life-threatening arrhythmias
such as torsade de pointes and sudden death, its use is
contra-indicated in patients with a history of QT pro-
longation or cardiac arrhythmias, with recent acute
myocardial infarction, or with decompensated heart
failure. Certain medications may also increase the risk
(see Interactions, below). Baseline serum potassium
and magnesium screening should be performed in pa-
tients who are at risk of significant electrolyte distur-
bances and hypokalaemia or hypomagnesaemia
should be corrected before starting ziprasidone thera-
py. Serum electrolytes should be monitored in patients
who start diuretic therapy during ziprasidone treat-
ment. Patients receiving ziprasidone who have symp-
toms that might indicate torsade de pointes (e.g. dizzi-
ness, palpitations, or syncope) should be further
evaluated. 
Ziprasidone should be used with caution in patients
with a history of seizures or in conditions that lower the
seizure threshold, cardiovascular or cerebrovascular
disease, or conditions which predispose to hypoten-
sion. Since intramuscular injections are formulated
with cyclodextrin, which is cleared by renal filtration,
the manufacturer recommends caution in patients with
renal impairment. 
Ziprasidone may affect the performance of skilled
tasks including driving.
Dementia. The FDA1 has issued advice against the use of atyp-
ical antipsychotics, including ziprasidone, in the treatment of be-
havioural problems in elderly patients with dementia after anal-
ysis of placebo-controlled studies showed an increased risk of
mortality with certain drugs of this class. See under Risperidone,
p.1024.
1. Food and Drug Administration. FDA issues public health advi-

sory for antipsychotic drugs used for treatment of behavioral dis-
orders in elderly patients (issued 11/04/05). Available at: http://
www.fda.gov/bbs/topics/ANSWERS/2005/ANS01350.html (ac-
cessed 30/05/05)

Effects on body-weight. The increased risk of weight gain
with some atypical antipsychotics is discussed under Adverse
Effects of Clozapine, p.981.
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.
Extrapyramidal disorders. There have been reports1-3 of tar-
dive dyskinesia associated with ziprasidone therapy; onset
ranged from 2 to 34 months after starting the drug. Acute dysto-
nia has also been reported4,5 with ziprasidone. However, the in-
cidence of extrapyramidal adverse effects (p.971) is generally
lower with atypical than classical antipsychotics.
1. Rosenquist KJ, et al. Tardive dyskinesia and ziprasidone. Am J

Psychiatry 2002; 159: 1436. 
2. Keck ME, et al. Ziprasidone-related tardive dyskinesia. Am J

Psychiatry 2004; 161: 175–6. 
3. Ananth J, et al. Tardive dyskinesia in 2 patients treated with

ziprasidone. J Psychiatry Neurosci 2004; 29: 467–9. 
4. Ziegenbein M, et al. Ziprasidone-induced Pisa syndrome after

clozapine treatment. J Neuropsychiatr Clin Neurosci 2003; 15:
458–9. 

5. Mason MN, et al. Ziprasidone-induced acute dystonia. Am J Psy-
chiatry 2005; 162: 625–6.
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