568 Antihistamines

been withdrawn from the market in most countries because of the
risk of adverse effects.

Astemizole has been given in an oral dose of 10 mg once daily,
or 5mg daily in children aged 6 to 12 years. These doses must
not be exceeded because of the risk of cardiac arrhythmias with
higher doses.

The active metabolite of astemizole, tecastemizole (norastemi-
zole) has been investigated for the treatment of allergic rhinitis.

Preparations
USP 31: Astemizole Tablets.

Proprietary Preparations (details are given in Part 3)

Arg.: Alermizolt; Astezolf; Cezanet; Mudantilf; Cz.: Hismanalt; Gr.:
Mibiront; Tulipe-R+; Tyrenolt; Waruzolt; India: Astizole; Stemizt; Mex.:
Adistant; Alerfur; Alerken; Alermi; Aleztem; Anerzol; Antagon |; Astemina;
Astesen; Aztemin; Aztil; Aztrolen; Biostan; Dexodin; Emdar; Emizol; Farmi-
dal S; Fustermizol; Ginomizolt; Histalino; Histaser; Novasten; Practizol; Ul-
coid-Zolt; Urtigen; Port.: Perifer H11; Spain: Alermizolt; Esmacent; Hu-
bermizolt; Narvizolt; Rifedotf; Simproxt; Urdrimt; Venez.: Asemint;
Corexant; Histalongf; Prevant.

Multi-ingredient: Arg.: Bio Cabalf; Bronco Biotaer; Dallamizol-Dt;
Gentiabront; Muco Cortost; Predual Descongestivot; Wilpan Ct.

Azatadine Maleate (BANM, USAN, iINNM)

Atsatadiinimaleaatti; Azatadine, Maléate d; Azatadini Maleas;
Azatadinmaleat; Maleato de azatadina; Sch-10649. 6,1 [-Dihy-
dro-1 |-(I-methyl-4-piperidylidene)-5H-benzo[5,6]cyclohep-
ta[l,2-b]pyridine dimaleate.

AszaTtaamHa Maaeat

CyoH2N,,2C4H,O,4 = 522.5.

CAS — 3964-81-6 (azatadine); 3978-86-7 (azatadine
maleate).

ATC — RO6AX09.
ATC Vet — QRO6AX09.

N

L/
(azatadine)

Pharmacopoeias. In US.

USP 31 (Azatadine Maleate). A white to light cream-coloured,
odourless powder. Freely soluble in water, in alcohol, in chloro-
form, and in methyl alcohol; practically insoluble in ether and in
benzene.

Adverse Effects and Precautions
As for the sedating antihistamines in general, p.561.

Extrapyramidal effects. An acute dystonic reaction was re-
ported in a patient who had taken azatadine maleate 20 to 30 mg
orally over a 24-hour period.! The condition was reversed by in-
travenous injection of benzatropine 2 mg.

1. Joske DJL. Dystonic reaction to azatadine. Med J Aust 1984;
141: 449.

Interactions
As for the sedating antihistamines in general, p.563.

Pharmacokinetics
Azatadine maleate is readily absorbed from the gastrointestinal
tract and is partly metabolised. Peak plasma concentrations are
achieved in about 4 hours. The elimination half-life has been re-
ported to be 9 to 12 hours. Excretion of unchanged drug and me-
tabolites is via the urine.

Uses and Administration

Azatadine maleate is a piperidine derivative closely related to cy-
proheptadine. It is a sedating antihistamine with a long duration
of action; it also has antimuscarinic and antiserotonin properties.

Azatadine maleate is used for the symptomatic relief of allergic
conditions including rhinitis (p.565) and urticaria (p.565); it is
also used for other pruritic skin disorders as well as reactions to
insect bites and stings. It is given in usual oral doses of 1 mg
twice daily; if necessary 2 mg twice daily may be given. Chil-
dren aged 6 to 12 years may be given 0.5 to 1 mg twice daily.

It is also used with a decongestant such as pseudoephedrine sul-
fate.

Preparations
USP 31: Azatadine Maleate Tablets.

Proprietary Preparations (details are given in Part 3)

Austral.: Zadine; Canad.: Optimine; Hong Kong: Zadinet; Malaysia:
Zadinet; Mex.: Idulaminet; NZ: Zadinet; Singapore: Zadinet; Spain:
Lergocil.

Multi-ingredient: Braz.: Cedrin; Canad.: Trinalin; Mex.: Trinalint;
Spain: Atiramin; Idulanex; USA: Rynatant; Trinalint.

Azelastine Hydrochloride
(BANM, USAN, INNM)

A-5610 (azelastine or azelastine hydrochloride); Atselastiinihy-
drokloridi; Azelastin Hidrokloriir; Azélastine, chlorhydrate d;
Azelastin-hydrochlorid; Azelastinhydroklorid; Azelastini hydro-
chloridum; Azelastino hidrochloridas; E-0659 (azelastine or aze-
lastine hydrochloride); Hidrocloruro de azelastina; W-2979M
(azelastine or azelastine hydrochloride). 4-(p-Chlorobenzyl)-2-
(hexahydro- | -methyl- | H-azepin-4-yl)- | (2H)-phthalazinone
monohydrochloride.

AsenactuHa [mapoxaopua

Cy,H74CINSOHCI = 418.4.

CAS — 58581-89-8 (azelastine); 79307-93-0 (azelastine
hydrochloride).

ATC — ROTACO3; RO6AX19; SO1GXO07.

ATC Vet — QROIACO3; QRO6AX19; QSO1GX07.

CHs

(azelastine)

Pharmacopoeias. In Eur. (see p.vii).

Ph. Eur. 6.2 (Azelastine Hydrochloride). A white or almost
white, crystalline powder. Sparingly soluble in water; soluble in
dehydrated alcohol and in dichloromethane.

Adverse Effects and Precautions
As for the antihistamines in general, p.561.

When given intranasally, irritation of the nasal mucosa
and taste disturbances have been reported; somno-
lence, headache, and dry mouth have also been noted
in some patients. Taste disturbance can occur after use
in the eye.

Pharmacokinetics

About 40% of an intranasal dose of azelastine reaches
the systemic circulation. Elimination is via hepatic me-
tabolism with excretion mainly in the faeces.

¢ Azelastine is rapidly and almost completely absorbed when
given orally, peak plasma concentrations being achieved in 4 to
5 hours. Azelastine undergoes hepatic metabolism; the major
metabolite, demethylazelastine, has antihistamine activity. The
elimination half-life of azelastine is about 25 hours, increasing to
35.5 hours after multiple oral doses, possibly as a result of accu-
mulation of the demethyl metabolite. Azelastine and its metabo-
lites are excreted predominantly in the faeces and also in urine.

Uses and Administration

Azelastine hydrochloride is an antihistamine that, in
addition to its histamine H;-receptor-blocking activity,
appears to inhibit the release of inflammatory media-
tors from mast cells. It is used topically in the sympto-
matic relief of allergic conditions including rhinitis
(p.565) and conjunctivitis (p.564). It is also used in the
treatment of non-allergic rhinitis.

In the treatment of allergic rhinitis in adults and chil-
dren aged 5 years and over, the usual dose in the UK is
140 micrograms by nasal spray into each nostril twice
daily. In the USA, however, 2 sprays of a similar prep-
aration (supplying 137 micrograms per spray) may be
given into each nostril twice daily; children aged 5
years and over may be given 1 spray into each nostril
twice daily. In the USA, azelastine is also used in the

treatment of non-allergic rhinitis in adults and children
aged 12 years and over. The dose is 2 sprays into each
nostril twice daily. In the treatment of conjunctivitis,
azelastine is licensed in the UK for the treatment of
seasonal allergic conjunctivitis in adults and children
aged 4 years and over and for the treatment of perenni-
al allergic conjunctivitis in adults and children aged 12
years and over. In the USA, it is licensed for the treat-
ment of allergic conjunctivitis in adults and children
aged 3 years and over. Regardless of the age and indi-
cation, a 0.05% solution is instilled into each eye twice
daily; this may be increased to four times daily in se-
vere conditions.

Azelastine hydrochloride has also been given by
mouth.

¢ References.

1. Wober W, et al. Efficacy and tolerability of azelastine nasal spray
in the treatment of allergic rhinitis: large scale experience in
community practice. Curr Med Res Opin 1997; 13: 617-26.
McNeely W, Wiseman LR. Intranasal azelastine: a review of its
efficacy in the management of allergic rhinitis. Drugs 1998; 56:
91-114.

Lenhard G, et al. Double-blind, randomised, placebo-controlled
study of two concentrations of azelastine eye drops in seasonal
allergic conjunctivitis or rhinoconjunctivitis. Curr Med Res Opin
1997; 14: 21-8.

Sabbah A, Marzetto M. Azelastine eye drops in the treatment of
seasonal allergic conjunctivitis or rhinoconjunctivitis in young
children. Curr Med Res Opin 1998; 14: 161-70.

Duarte C, et al. Treatment of severe seasonal rhinoconjunctivitis
by a combination of azelastine nasal spray and eye drops: a dou-
ble-blind, double-placebo study. J Investig Allergol Clin Immu-
nol 2001; 11: 34-40.

Canonica GW, et al. Topical azelastine in perennial allergic con-
junctivitis. Curr Med Res Opin 2003; 19: 321-9.

Lee TA, Pickard AS. Meta-analysis of azelastine nasal spray for
the treatment of allergic rhinitis. Pharmacotherapy 2007; 27:
852-9.
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Preparations

Proprietary Preparations (details are given in Part 3)

Arg.: Alager; Allergodil; Brixia; Xanaes; Austral.: Azep; Austria: Allergodil;
Allergospray; Lasticom; Oculastin; Belg.: Allergodil; Otrivine Anti-Allergie;
Braz.: Azelastt; Rino-Azetint; Rino-Lastin; Chile: Allergodilt; Az Ofteno;
Brixia; Cz.: Allergodil; Denm.: Allergodil; Fin.: Lastin; Fr.: Alerdual; Aller-
godil; Prorhinite; Ger.: Allergodil; Loxin; Vividrin akut Azelastin; Gr.: Afluon;
Hong Kong: Azep; Hung.: Allergodil; India: Azep; Irl.: Rhinolast; Israel:
Optilast; Rhinolast; Ital.: Allergodil; Lasticom; Malaysia: Azept; Mex.:
Astelin; AZ Ofteno; Neth.: Allergodil; Oculastin; Otrivin neusallergie aze-
lastine; Norw.: Azelvin; Lastin; NZ: Eyezep; Philipp.: Azelone; Azep; Pol.:
Allergodil; Port.: Allergodil; Azep; Oculastin; Rus.: Allergodil
(Aneproann); S.Afr.: Rhinolast; Singapore: Azept; Spain: Afluon; Corifi-
na; Swed.: Azelvin; Lastin; Switz.: Allergodil; Oculastin; Otrivin rhume des
foins; Thai.: Azept; Turk.: Allergodil; UK: Aller-Eze; Optilast; Rhinolast;
USA: Astelin; Optivar; Venez.: Alergot; Allergodil; AZ; Brixia.

Multi-ingredient: India: Duonase

Bamipine (AN, iNN)

Bamipiini; Bamipin; Bamipina; Bamipinum. N-Benzyl-N-(|-methyl-
4-piperidyl)aniline.

Bamunumn

CioHyuN, = 280.4.

CAS — 4945-47-5.

ATC — DO4AA15; RO6AXOI.

ATC Vet — QDO4AAI5; QRO6AXO .

CH3

Profile
Bamipine is a sedating antihistamine (p.561) with pronounced
sedative effects.

Bamipine and its salts are used mainly for the symptomatic relief
of allergic conditions such as urticaria (p.565) and in pruritic skin
disorders. Bamipine hydrochloride has been given by mouth.
Bamipine, bamipine lactate, and bamipine salicylate have all
been applied topically.

Preparations

Proprietary Preparations (details are given in Part 3)
Austria: Soventol; Ger.: Soventol; Gr.: Soventolt; Neth.: Soventol; Pol.:
Soventol.

Multi-ingredient: India: Multifungin Ht; Multifungint; Soventolt.




Bepotastine (inN)
Bepotastina; Bépotastine; Bepotastinum; Betotastine. (+)-4-{[(5)-
p-Chloro-a-2-pyridylbenzylJoxy}- | -piperidinebutyric acid.
BenoTactuH
C;yHy5CIN,O5 = 388.9.
.

CAS — 125602-71-3; 190786-43-7.

N

X | o

NM
OH

Cl

Bepotastine Besilate (invy)

Bépotastine, Bésilate de; Bepotastini Besilas; Besilato de be-
potastina; Betotastine Besilate; TAU-284.

benoTacTtuHa besnraT

C,Hy5CIN, O3, CgH O3S = 547.1.

CAS — 190786-44-8.

Profile

Bepotastine is an antihistamine (p.561) used as the besilate in the
treatment of allergic rhinitis. It is also used for the symptomatic
relief of urticaria and pruritic skin disorders. The usual oral dose
is 10 mg of bepotastine besilate twice daily.

Preparations

Proprietary Preparations (details are given in Part 3)
Jpn: Talion

Bisulepin
4-[3-(Dimethylamino)propylidene]-4,9-dihydrothienol[2,3-
b]benzo[elthiepin.

Cy7H9NS, = 301.5.

CAS — 5802-61-9 (bisulepin); |154-12-7 (bisulepin hy-
drochloride).

CHs
N
CH3

Profile

Bisulepin is given orally as an antihistamine; the hydrochloride
salt is used similarly.

Preparations

Proprietary Preparations (details are given in Part 3)
Cz.: Dithiaden; Hung.: Dithiadent.

Bromazine Hydrochloride BANM, innwv)

Bromazine, Chlorhydrate de; Bromazini Hydrochloridum; Bro-
modiphenhydramine Hydrochloride; Hidrocloruro de bromazi-
na. 2-(4-Bromobenzhydryloxy)-NN-dimethylethylamine hydro-
chloride.

BpomasiHa apoxaopuia

C7H,0BrNO,HCI = 370.7.

CAS — 118-23-0 (bromazine); 1808-12-4 (bromazine hy-
drochloride).
ATC — RO6AAOI.

ATC Vet — QRO6AAOI.

Br
(bromazine)
Pharmacopoeias. In US.

USP 31 (Bromodiphenhydramine Hydrochloride). A white to
pale buff-coloured, crystalline powder having no more than a

Azatadine Maleate/Brompheniramine Maleate 569

faint odour. Soluble 1 in less than 1 of water, 1 in 2 of alcohol and
of chloroform, 1 in 3500 of ether, and 1 in 31 of isopropyl alco-
hol; insoluble in petroleum spirit. Store in airtight containers.

Profile

Bromazine hydrochloride, a monoethanolamine derivative, is a
sedating antihistamine (p.561) with antimuscarinic and marked
sedative actions. It is used in combination preparations for the
symptomatic treatment of coughs and the common cold (p.564)
in an oral dose of 12.5 to 25 mg every 4 to 6 hours. The recom-
mended maximum dose in such preparations is 150 mg daily.
Children over 6 years of age may be given 6.25 to 12.5 mg every
6 hours.

Preparations

USP 31: Bromodiphenhydramine Hydrochloride and Codeine Phosphate
Oral Solution; Bromodiphenhydramine Hydrochloride Elixir:

Proprietary Preparations (details are given in Part 3)

Multi-ingredient: USA: Ambenyl Cough Syrup; Amgenal Cough; Bro-
motuss with Codeine

Brompheniramine Maleate
(BANM, rINNM)

Bromfeniramin Maleat; Bromfeniraminmaleat; Brémfeniramin-
maledt; Bromfeniramin-maleindt; Bromfeniramino maleatas; Bro-
mifeniramiinimaleaatti; Bromphéniramine, maléate de; Bromphe-
niramini maleas; Maleato de bromfeniramina; Parabromdylamine
Maleate. ()-3-(4-Bromophenyl)-NN-dimethyl-3-(2-pyridyl)pro-
pylamine hydrogen maleate.

BpomeHnpammHa Mareat

C¢H 9BrN,, C,H,O, = 435.3.

CAS — 86-22-6 (brompheniramine); 980-71-2 (bromphe-
niramine maleate).

ATC — RO6ABOI.

ATC Vet — QRO6ABO .

CH
B v
|

Br Z CHs
(brompheniramine)

Pharmacopoeias. In Eur. (see p.vii) and US.

Ph. Eur. 6.2 (Brompheniramine Maleate). A white or almost
white, crystalline powder. Soluble in water; freely soluble in al-
cohol, in dichloromethane, and in methyl alcohol. A 1% solution
in water has a pH of 4.0 to 5.0. Protect from light.

USP 31 (Brompheniramine Maleate). A white, odourless, crys-
talline powder. Soluble 1 in 5 of water, 1 in 15 of alcohol and of
chloroform; slightly soluble in ether and in benzene. pH of a 1%
solution in water is between 4.0 and 5.0. Store in airtight contain-
ers. Protect from light.

Incompatibility. Brompheniramine maleate has been reported
to be incompatible with some amidotrizoate, adipiodone, and io-
talamate salts.

Dexbrompheniramine Maleate ANM, iNNM)

Dexbromphéniramine, Maléate de;
Maleas; Maleato de dexbromfeniramina.

Dexbrompheniramini

AexcopomdeHnpammHa Maneat
CAS — 2391-03-9.

ATC — RO6ABO6.

ATC Vet — QR0O6ABO6.

Br CH3
(dexbrompheniramine)

Pharmacopoeias. In US.

USP 31 (Dexbrompheniramine Maleate). A white, odourless,
crystalline powder. It exists in two polymorphic forms, one melt-
ing between 106° and 107°, and the other between 112° and
113°; a mixture of the two forms may melt between 105° and

The symbol T denotes a preparation no longer actively marketed

113°. Soluble 1 in 1.2 of water, 1 in 2.5 of alcohol, 1 in 2 of chlo-
roform, and 1 in 3000 of ether. pH of a 1% solution in water is
about 5. Store in airtight containers. Protect from light.

Adverse Effects and Precautions
As for the sedating antihistamines in general, p.561.

Breast feeding. The American Academy of Pediatrics® states
that, although usually compatible with breast feeding, prepara-
tions used by breast-feeding mothers which contain dex-
brompheniramine maleate with pseudoephedrine have resulted
in crying, irritability, and poor sleep patterns in the infant.

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.aappublications.org/cgi/content/full/
pediatrics%3b108/3/776 (accessed 08/04/04)

Effects on the blood. A report! that agranulocytosis in a 34-

year-old alcoholic man was possibly associated with bromphe-

niramine therapy.

1. Hardin AS, Padilla F. Agranulocytosis during therapy with a
brompheniramine-medication. J Arkansas Med Soc 1978; 75:
206-8.

Extrapyramidal disorders. Facial dyskinesias have been
reported™? after use of antihistamines including bromphe-
niramine or dexbrompheniramine maleate.

. Thach BT, et al. Oral facial dyskinesia associated with prolonged
use of antihistaminic decongestants. N Engl J Med 1975; 293:
486-7 (brompheniramine maleate, chlorpheniramine maleate,
and phenindamine tartrate).

. Barone DA, Raniolo J. Facial dyskinesia from overdose of an
antihistamine. N Engl J Med 1980; 303: 107 (dexbromphe-
niramine maleate).

Withdrawal. Withdrawal symptoms have been reported? after
stopping long-term therapy with brompheniramine maleate. A
patient had been taking 48 mg almost every day for 20 years and
developed tremor, nausea, depression, and apyrexial sweating
within 48 hours of stopping treatment; symptoms resolved over
the following weeks.

1. Kavanagh GM, et al. Withdrawal symptoms after discontinua-

tion of long-acting brompheniramine maleate. Br J Dermatol
1994; 131: 913-14.
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Interactions
As for the sedating antihistamines in general, p.563.

Pharmacokinetics

Brompheniramine maleate appears to be well absorbed
from the gastrointestinal tract after oral doses. Peak
plasma concentrations are achieved within about 5
hours. An elimination half-life of about 25 hours has
been reported. Unchanged drug and metabolites are
excreted primarily in the urine.

¢ References.

. Simons FER, et al. The pharmacokinetics and antihistaminic ef-
fects of brompheniramine. J Allergy Clin Immunol 1982; 70:
458-64.

. Paton DM, Webster DR. Clinical pharmacokinetics of H -recep-
tor antagonists (the antihistamines). Clin Pharmacokinet 1985;
10: 477-97.
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Uses and Administration

Brompheniramine maleate, an alkylamine derivative,
is a sedating antihistamine with antimuscarinic and
moderate sedative actions.

Brompheniramine is a racemic mixture; dexbromphe-
niramine, the dextrorotatory isomer, has about twice
the activity of brompheniramine by weight. Bromphe-
niramine maleate and dexbrompheniramine maleate
are used for the symptomatic relief of allergic condi-
tions, mainly rhinitis (p.565) and conjunctivitis
(p.564). They are common ingredients of compound
preparations for the symptomatic treatment of coughs
and the common cold (p.564). However, such prepara-
tions should be used with caution in children, and gen-
erally avoided in those under 2 years of age (see p.562).
Brompheniramine tannate has been used similarly.
Brompheniramine maleate is given in usual oral doses
of 4 to 8 mg three or four times daily. Children up to 3
years of age are given 0.4 to 1 mg/kg over 24 hours in
four divided doses. Children aged 3 to 6 years are given
1 to 2 mg three or four times daily and those aged 6 to
12 years 2 to 4 mg three or four times daily.
Brompheniramine maleate has also been given by sub-
cutaneous, intramuscular, or slow intravenous injec-
tion; the dose is usually 10 mg every 8 to 12 hours as
necessary and the total parenteral dose should not ex-
ceed 40 mg in 24 hours.



