
Fluphenazine/Gepirone Hydrochloride    999

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)

tion; Fluphenazine Hydrochloride Oral Solution; Fluphenazine Hydrochlo-
ride Tablets.

Proprietary Preparations (details are given in Part 3)
Austral.: Anatensol†; Modecate; Austria: Dapotum; Belg.: Sevinol†;
Braz.: Flufenan; Canad.: Modecate; Moditen†; Chile: Modecate; Cz.:
Moditen; Denm.: Pacinol†; Siqualone; Fin.: Pacinol†; Siqualone; Fr.: Mo-
decate; Moditen; Ger.: Dapotum; Lyogen; Lyorodin; Omca; Hong Kong:
Modecate; Hung.: Moditen; India: Anatensol; Fludecan; Indon.: Anaten-
sol; Modecate; Irl.: Modecate; Israel: Fludecate; Ital.: Anatensol; Moditen;
Malaysia: Deca; Mex.: Siqualine; Neth.: Anatensol; Moditen; Norw.: Si-
qualone; NZ: Anatensol; Modecate; Philipp.: Modezine; Shrizine; Sy-
depres; Port.: Anatensol; Cenilene†; Phenazin; Rus.: Moditen (Модитен);
S.Afr.: Fludecate; Modecate; Singapore: Modecate; Spain: Modecate;
Swed.: Pacinol†; Siqualone; Switz.: Dapotum; Thai.: Deca; Fluzine†; Phar-
nazine; Phenazine†; Potensone†; Turk.: Prolixin; UK: Modecate; Moditen†;
USA: Prolixin†; Venez.: Moditen.

Multi-ingredient: Braz.: Diserim; Chile: Motitrel; Indon.: Motival; Irl.:
Motival; Ital.: Dominans; Mex.: Motival; S.Afr.: Motival; Thai.: Cetavol;
UK: Motival†.

Flurazepam (BAN, rINN)

Fluratsepaami; Flurazépam; Flurazepamum. 7-Chloro-1-(2-di-
ethylaminoethyl)-5-(2-fluorophenyl)-1,3-dihydro-1,4-benzodi-
azepin-2-one.
Флуразепам
C21H23ClFN3O = 387.9.
CAS — 17617-23-1.
ATC — N05CD01.
ATC Vet — QN05CD01.

Pharmacopoeias. In Jpn.

Flurazepam Monohydrochloride (BANM, rINNM)

Fluratsepaamimonohydrokloridi; Flurazepam hydrochlorid; Flu-
razépam, monochlorhydrate de; Flurazepami Hydrochloridum;
Flurazepami monohydrochloridum; Flurazepám-monohidroklor-
id; Flurazepammonohydroklorid; Flurazepamo monohidrochlori-
das; Monochidrocloruro de flurazepam.
Флуразепама Моногидрохлорид
C21H23ClFN3O,HCl = 424.3.
CAS — 36105-20-1.
ATC — N05CD01.
ATC Vet — QN05CD01.

Pharmacopoeias. In Eur. (see p.vii) and Jpn. 
Ph. Eur. 6.2 (Flurazepam Monohydrochloride). A white or al-
most white crystalline powder. Very soluble in water; freely sol-
uble in alcohol. A 5% solution in water has a pH of 5.0 to 6.0.
Protect from light.

Flurazepam Dihydrochloride (BANM, rINNM)

Dihidrocloruro de flurazepam; Flurazépam, Dichlorhydrate de;
Flurazepam Hydrochloride (USAN); Flurazepami Dihydrochlori-
dum; NSC-78559; Ro-5-6901.

Флуразепама Дигидрохлорид
C21H23ClFN3O,2HCl = 460.8.
CAS — 1172-18-5.
ATC — N05CD01.
ATC Vet — QN05CD01.

Pharmacopoeias. In Chin. and US. 
USP 31 (Flurazepam Hydrochloride). An off-white to yellow
crystalline powder. Is odourless or has a slight odour. Soluble 1
in 2 of water, 1 in 4 of alcohol, 1 in 90 of chloroform, 1 in 3 of
methyl alcohol, 1 in 69 of isopropyl alcohol, 1 in 5000 of ether
and of petroleum spirit, and 1 in 2500 of benzene. A solution in
water is acid to litmus. Store in airtight containers. Protect from
light.

Dependence and Withdrawal
As for Diazepam, p.987.

Adverse Effects, Treatment, and Precau-
tions
As for Diazepam, p.987.

Effects on the liver. Reports of cholestatic jaundice after the
use of flurazepam.1,2

1. Fang MH, et al. Cholestatic jaundice associated with flurazepam
hydrochloride. Ann Intern Med 1978;  89: 363–4. 

2. Reynolds R, et al. Cholestatic jaundice induced by flurazepam
hydrochloride. Can Med Assoc J 1981; 124: 893–4.

Effects on taste. Flurazepam had been reported to cause dys-
geusia.1

1. Willoughby JMT. Drug-induced abnormalities of taste sensation.
Adverse Drug React Bull 1983 (June): 368–71.

Porphyria. Flurazepam has been associated with acute attacks
of porphyria and is considered unsafe in porphyric patients.

Renal impairment. Five patients on maintenance haemodialy-
sis developed encephalopathy attributed to flurazepam and di-
azepam.1

1. Taclob L, Needle M. Drug-induced encephalopathy in patients
on maintenance haemodialysis. Lancet 1976; ii: 704–5.

Interactions
As for Diazepam, p.989.

Pharmacokinetics
Flurazepam is readily absorbed from the gastrointesti-
nal tract. It undergoes extensive first-pass metabolism
and is excreted in the urine, chiefly as conjugated me-
tabolites. The major active metabolite is N-desalkylflu-
razepam, which is reported to have a half-life ranging
from 47 to 100 hours or more.

Metabolism. The metabolism of flurazepam was studied in 4
healthy male subjects given 30 mg daily for 2 weeks.1 A hydroxy-
ethyl metabolite was present in the blood shortly after a dose.
The N-desalkyl metabolite, the major metabolite in the blood,
had a half-life ranging from 47 to 100 hours. Steady-state con-
centrations were reached after 7 to 10 days and were about 5 to 6
times greater than those observed on day 1. Results from a study
in 3 patients indicated that some metabolism of flurazepam may
occur in the small bowel mucosa.2

1. Kaplan SA, et al. Blood level profile in man following chronic
oral administration of flurazepam hydrochloride. J Pharm Sci
1973; 62: 1932–5. 

2. Mahon WA, et al. Metabolism of flurazepam by the small intes-
tine. Clin Pharmacol Ther 1977; 22: 228–33.

Uses and Administration
Flurazepam is a long-acting benzodiazepine with gen-
eral properties similar to those of diazepam (p.992). It
is used as a hypnotic in the short-term management of
insomnia (p.957). In the USA flurazepam is given as
the dihydrochloride and doses are expressed in terms
of this salt. Flurazepam dihydrochloride 30 mg is
equivalent to about 25.3 mg of flurazepam. Doses of
15 to 30 mg orally at night are given. In the UK flu-
razepam is given as the monohydrochloride although
doses are expressed in terms of the base; flurazepam
monohydrochloride 32.8 mg is equivalent to about
30 mg of flurazepam. Doses equivalent to 15 to 30 mg
of flurazepam at night are given. A maximum initial
dose of 15 mg has been suggested in the UK and the
USA for elderly or debilitated patients.

Preparations
BP 2008: Flurazepam Capsules; 
USP 31: Flurazepam Hydrochloride Capsules.

Proprietary Preparations (details are given in Part 3)
Arg.: Fordrim†; Austria: Staurodorm; Belg.: Staurodorm; Braz.: Dalma-
dorm; Canad.: Dalmane†; Ger.: Dalmadorm; Staurodorm Neu; Hong
Kong: Dalmadorm; India: Fluraz; Indon.: Dalmadorm; Irl.: Dalmane; Ital.:
Dalmadorm; Felison; Flunox; Remdue; Valdorm; Neth.: Dalmadorm; Port.:
Dalmadorm; Morfex; S.Afr.: Dalmadorm; Singapore: Dalmadorm; Spain:
Dormodor; Switz.: Dalmadorm; Thai.: Dalmadorm; UK: Dalmane; USA:
Dalmane†; Venez.: Fluralema.

Fluspirilene (BAN, USAN, rINN)

Fluspirileeni; Fluspirilen; Fluspirilenas; Fluspirilène; Fluspirileno;
Fluspirilenum; McN-JR-6218; R-6218. 8-[4,4-Bis(4-fluorophe-
nyl)butyl]-1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one.

Флуспирилен

C29H31F2N3O = 475.6.
CAS — 1841-19-6.
ATC — N05AG01.
ATC Vet — QN05AG01.

Pharmacopoeias. In Eur. (see p.vii). 
Ph. Eur. 6.2 (Fluspirilene). A white or almost white powder. It
exhibits polymorphism. Practically insoluble in water; slightly
soluble in alcohol; soluble in dichloromethane. Protect from
light.
Profile
Fluspirilene is a diphenylbutylpiperidine antipsychotic and has
general properties similar to those of the phenothiazine, chlor-
promazine (p.969). It is less likely to cause sedation. Fluspirilene
has been given by deep intramuscular injection for the treatment
of psychoses including schizophrenia (p.955). A usual initial
dose is up to 2 mg weekly by deep intramuscular injection, in-
creased according to response. Usual maintenance doses have
ranged from 1 to 10 mg weekly although higher doses have been
used in exceptional cases.
Adverse effects. References.
1. McCreadie RG, et al. Probable toxic necrosis after prolonged

fluspirilene administration. BMJ 1979; 1: 523–4.

Schizophrenia. A systematic review1 found that evidence to
support the use of depot fluspirilene over oral chlorpromazine or
other depot antipsychotics in the treatment of schizophrenia was
lacking.
1. Abhijnhan A, et al. Depot fluspirilene for schizophrenia. Avail-

able in The Cochrane Database of Systematic Reviews; Issue 1.
Chichester: John Wiley; 2007 (accessed 18/03/08).

Preparations
Proprietary Preparations (details are given in Part 3)
Arg.: Imap; Belg.: Imap; Cz.: Imap†; Ger.: Fluspi; Imap; kivat†; Irl.: Redep-
tin†; Neth.: Imap.

Gepirone Hydrochloride (USAN, rINNM)

BMY-13805-1; Gépirone, Chlorhydrate de; Gepironi Hydrochlo-
ridum; Hidrocloruro de gepirona; MJ-13805-1; Org-33062
(gepirone). 3,3-Dimethyl-N-{4-[4-(2-pyrimidinyl)-1-piperazi-
nyl]butyl}glutarimide hydrochloride.
Гепирона Гидрохлорид
C19H29N5O2,HCl = 395.9.
CAS — 83928-76-1 (gepirone); 83928-66-9 (gepirone hy-
drochlor ide).
ATC — N06AX19.
ATC Vet — QN06AX19.

(gepirone)

Profile
Gepirone is structurally related to buspirone (p.965). It has been
investigated as the hydrochloride for the treatment of depression
and anxiety disorders.
Action. Gepirone is a partial agonist at serotonin (hydroxytryp-
tamine, 5-HT) receptors of the 5-HT1A subtype. For reference to
the actions and potential uses of such drugs, see Buspirone,
p.966. 
References.
1. Feiger AD. A double-blind comparison of gepirone extended re-

lease, imipramine, and placebo in the treatment of outpatient ma-
jor depression. Psychopharmacol Bull 1996; 32: 659–65. 

2. Rickels K, et al. Gepirone and diazepam in generalized anxiety
disorder: a placebo-controlled trial. J Clin Psychopharmacol
1997; 17: 272–7. 

3. Dogterom PP, et al. Pharmacokinetics of gepirone (Org 33062)
in subjects with normal renal function and in patients with chron-
ic renal dysfunction. Clin Pharmacol Ther 2002; 71: P95. 

4. Feiger AD, et al. Gepirone extended-release: new evidence for
efficacy in the treatment of major depressive disorder. J Clin
Psychiatry 2003; 64: 243–9. 

5. Robinson DS, et al. A review of the efficacy and tolerability of
immediate-release and extended-release formulations of
gepirone. Clin Ther 2003; 25: 1618–33. 
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6. Timmer CJ, Sitsen JM. Pharmacokinetic evaluation of gepirone

immediate-release capsules and gepirone extended-release tab-
lets in healthy volunteers. J Pharm Sci 2003; 92: 1773–8. 

7. Amsterdam JD, et al. Sustained efficacy of gepirone-IR in major
depressive disorder: a double-blind placebo substitution trial. J
Psychiatr Res 2004; 38: 259–65. 

8. Alpert JE, et al. Gepirone extended-release treatment of anxious
depression: evidence from a retrospective subgroup analysis in
patients with major depressive disorder. J Clin Psychiatry 2004;
65: 1069–75. 

9. Keller MB, et al. Relapse prevention with gepirone ER in outpa-
tients with major depression. J Clin Psychopharmacol 2005; 25:
79–84.

Glutethimide (BAN, rINN)

Glutéthimide; Glutethimidum; Glutetimid; Glutetimida; Glutetim-
ide; Glutetimidi. 2-Ethyl-2-phenylglutarimide; 3-Ethyl-3-phenyl-
piperidine-2,6-dione.

Глутетимид

C13H15NO2 = 217.3.
CAS — 77-21-4.
ATC — N05CE01.
ATC Vet — QN05CE01.

NOTE. The following terms have been used as ‘street names’ (see
p.vi) or slang names for various forms of glutethimide: 
CIBAs; D; Doors; Goofers.

Profile
Glutethimide is a piperidinedione hypnotic and sedative with ef-
fects broadly similar to those of the barbiturates (see Amobarbi-
tal, p.961). It also has antimuscarinic properties. It has been given
for the short-term management of insomnia but it has been super-
seded by other drugs.

Abuse. A warning of the hazards associated with the abuse of
glutethimide in a combination with codeine termed ‘loads’.1

1. Sramek JJ, Khajawall A. "Loads". N Engl J Med 1981;  305: 231.

Porphyria. Glutethimide has been associated with acute attacks
of porphyria and is considered unsafe in porphyric patients.

Preparations
Proprietary Preparations (details are given in Part 3)
Multi-ingredient: Hung.: Tardyl†.

Halazepam (BAN, USAN, rINN)

Halatsepaami; Halazépam; Halazepamum; Sch-12041. 7-Chloro-
1,3-dihydro-5-phenyl-1-(2,2,2-trifluoroethyl)-1,4-benzodiazepin-
2-one.

Галазепам

C17H12ClF3N2O = 352.7.
CAS — 23092-17-3.
ATC — N05BA13.
ATC Vet — QN05BA13.

Profile
Halazepam is a benzodiazepine with general properties similar to
those of diazepam (p.986). It has been given for the short-term
treatment of anxiety disorders (p.952) in usual oral doses of 20 to
40 mg every 6 to 8 hours.

Preparations
Proprietary Preparations (details are given in Part 3)
Port.: Pacinone; Spain: Alapryl.

Haloperidol (BAN, USAN, rINN)

Aloperidolo; Halopéridol; Haloperidoli; Haloperidolis; Haloperi-
dolum; McN-JR-1625; R-1625. 4-[4-(4-Chlorophenyl)-4-hydrox-
ypiperidino]-4′-fluorobutyrophenone.
Галоперидол
C21H23ClFNO2 = 375.9.
CAS — 52-86-8.
ATC — N05AD01.
ATC Vet — QN05AD01.

Pharmacopoeias. In Chin., Eur. (see p.vii), Int., Jpn, US, and
Viet. 
Ph. Eur. 6.2 (Haloperidol). A white or almost white powder.
Practically insoluble in water; slightly soluble in alcohol, in
dichloromethane, and in methyl alcohol. Protect from light. 
USP 31 (Haloperidol). A white to faintly yellowish amorphous
or microcrystalline powder. Practically insoluble in water; solu-
ble 1 in 60 of alcohol, 1 in 15 of chloroform, and 1 in 200 of ether.
A saturated solution is neutral to litmus. Store in airtight contain-
ers. Protect from light.
Dilution. See Incompatibility, below.
Incompatibility. A precipitate formed after dilution of ha-
loperidol (as the lactate) in sodium chloride 0.9% injection when
the final haloperidol concentration was 1 mg/mL or higher.1 
Undiluted haloperidol (5 mg/mL) injection has been reported to
be incompatible with heparin sodium (diluted in sodium chloride
0.9% or glucose 5% injection),2 sodium nitroprusside (diluted in
glucose 5%),1 cefmetazole sodium,3 and diphenhydramine.4 A
mixture of equal volumes of sargramostim 10 micrograms/mL
and haloperidol (as the lactate) 200 micrograms/mL resulted in a
precipitate at 4 hours.5
1. Outman WR, Monolakis J. Visual compatibility of haloperidol

lactate with 0.9% sodium chloride injection or injectable critical-
care drugs during simulated Y-site injection. Am J Hosp Pharm
1991; 48: 1539–41. 

2. Solomon DA, Nasinnyk KK. Compatibility of haloperidol lac-
tate and heparin sodium. Am J Hosp Pharm 1982; 39: 843–4. 

3. Hutchings SR, et al. Compatibility of cefmetazole sodium with
commonly used drugs during Y-site delivery. Am J Health-Syst
Pharm 1996; 53: 2185–8. 

4. Ukhun IA. Compatibility of haloperidol and diphenhydramine in
a hypodermic syringe. Ann Pharmacother 1995; 29: 1168–9. 

5. Trissel LA, et al. Visual compatibility of sargramostim with se-
lected antineoplastic agents, anti-infectives, or other drugs dur-
ing simulated Y-site injection. Am J Hosp Pharm 1992; 49:
402–6.

Stability. A combination of the stabilisers benzyl alcohol and
vanillin could protect haloperidol from photodegradation.1
1. Thoma K, Klimek R. Photostabilisation of drugs in dosage forms

without protection from packaging materials. Int J Pharmaceu-
tics 1991; 67: 169–75.

Haloperidol Decanoate (BANM, USAN, rINNM)

Decanoato de haloperidol; Halopéridol, décanoate d’; Haloperi-
doldekanoat; Haloperidol-dekanoát; Haloperidoli decanoas; Ha-
loperidolidekanoaatti; Haloperidolio dekanoatas; R-13672.
Галоперидола Деканоат
C31H41ClFNO3 = 530.1.
CAS — 74050-97-8.
ATC — N05AD01.
ATC Vet — QN05AD01.
Pharmacopoeias. In Eur. (see p.vii). 
Ph. Eur. 6.2 (Haloperidol Decanoate). A white or almost white
powder. It melts at about 42°. Practically insoluble in water; very
soluble in alcohol, in dichloromethane, and in methyl alcohol.
Store at a temperature below 25°. Protect from light.

Adverse Effects, Treatment, and Precau-
tions
As for Chlorpromazine, p.969. Haloperidol is less like-
ly to cause sedation, hypotension, or antimuscarinic ef-
fects, but is associated with a higher incidence of ex-
trapyramidal effects. Haloperidol should be used with
great care in children and adolescents as they may be at
increased risk of severe dystonic reactions; patients
with hyperthyroidism may also be at increased risk.
Breast feeding. The American Academy of Pediatrics1 consid-
ers that the use of haloperidol by mothers during breast feeding
may be of concern, since there have been reports of decline in
developmental scores in breast-fed infants. Licensed product in-

formation also reports that there have been isolated cases of ex-
trapyramidal effects in breast-fed infants. 
The concentration of haloperidol in breast milk of one mother
given a mean daily dose of about 30 mg for 6 days was reported
to be 5 nanograms/mL; on day 12 the concentration 9 hours after
a 12-mg dose was 2 nanograms/mL.2
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.aappublicat ions.org/cgi /content /ful l /
pediatrics%3b108/3/776 (accessed 28/04/04) 

2. Stewart RB, et al. Haloperidol excretion in human milk. Am J
Psychiatry 1980; 137: 849–50.

Convulsions. For mention of haloperidol as one of the antipsy-
chotics suitable for patients at risk of seizures, see p.969.
Effects on the liver. Liver dysfunction with jaundice and eosin-
ophilia developed in a 15-year-old male 4 weeks after starting
haloperidol and benzatropine mesilate.1 The drugs were stopped
2 weeks later but some symptoms lasted for 28 months. The re-
action was suggestive of a drug-induced hypersensitivity reac-
tion and haloperidol was the most likely cause. Haloperidol-in-
duced liver injury was considered to be rare.
1. Dincsoy HP, Saelinger DA. Haloperidol-induced chronic chole-

static liver disease. Gastroenterology 1982; 83: 694–700.

Overdosage. Symptoms of haloperidol overdosage in children
have ranged from the expected, such as drowsiness, restlessness,
confusion, marked extrapyramidal symptoms, and hypother-
mia,1,2 to unexpected reactions such as bradycardia (possibly
secondary to hypothermia)1 and an episode of severe, delayed
hypertension.3 
Torsade de pointes has followed overdosage in adults (for refer-
ences, see Effects on the Cardiovascular System under Chlorpro-
mazine, p.970).
1. Scialli JVK, Thornton WE. Toxic reactions from a haloperidol

overdose in two children: thermal and cardiac manifestations.
JAMA 1978; 239: 48–9. 

2. Sinaniotis CA, et al. Acute haloperidol poisoning in children. J
Pediatr 1978; 93: 1038–9. 

3. Cummingham DG, Challapalli M. Hypertension in acute ha-
loperidol poisoning. J Pediatr 1979; 95: 489–90.

Porphyria. Haloperidol is considered to be unsafe in patients
with porphyria although there is conflicting experimental evi-
dence of porphyrinogenicity.
Retroperitoneal fibrosis. Obstructive uropathy was noted in
a 45-year-old woman given haloperidol 5 to 15 mg daily for 8
years.1 Benzatropine was also taken during that time, and in the
previous 5 years she had taken chlorpromazine and fluphena-
zine. A diagnosis of retroperitoneal fibrosis was made and was
tentatively associated with long-term antipsychotic therapy.
1. Jeffries JJ, et al. Retroperitoneal fibrosis and haloperidol. Am J

Psychiatry 1982; 139: 1524–5.

Toxic encephalopathy. A report1 of possible toxic encepha-
lopathy after use of high intravenous doses of haloperidol. The
patient, who had a history of bipolar disorder and cerebrovascu-
lar accident, had been given increasing intravenous doses of ha-
loperidol (up to 270 mg daily) to control post-surgical agitation.
The encephalopathy had resolved 8 days after stopping haloperi-
dol.
1. Maxa JL, et al. Possible toxic encephalopathy following high-

dose intravenous haloperidol. Ann Pharmacother 1997; 31:
736–7.

Interactions
As for Chlorpromazine, p.973. 
Haloperidol must be used with extreme caution in pa-
tients receiving lithium; an encephalopathic syndrome
has been reported after their use together (see p.405).

Pharmacokinetics
Haloperidol is readily absorbed from the gastrointesti-
nal tract. It is metabolised in the liver and is excreted in
the urine and, via the bile, in the faeces; there is evi-
dence of enterohepatic recycling. Owing to first-pass
metabolism in the liver, plasma concentrations after
oral doses are lower than those after intramuscular in-
jection. Moreover, there is wide intersubject variation
in plasma concentrations of haloperidol. In practice,
however, no strong correlation has been found between
plasma concentrations of haloperidol and its therapeu-
tic effect. Paths of metabolism of haloperidol include
oxidative N-dealkylation and reduction of the ketone
group to form an alcohol known as reduced haloperi-
dol. Haloperidol has been reported to have a plasma
elimination half-life ranging from about 12 to 38 hours
after oral doses. Haloperidol is about 92% bound to
plasma proteins. It is widely distributed in the body and
crosses the blood-brain barrier. Haloperidol is distrib-
uted into breast milk. 
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