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to plasma proteins. Trimethoprim is widely distributed to
various tissues and fluids including kidneys, liver, lung and
bronchial secretions, saliva, agqueous humour, prostatic
tissue and fluid, and vaginal secretions; concentrations in
many of these tissues are reported to be higher than serum
concentrations but concentrations in the CSF are about one-
quarter to one-half of those in serum. Trimethoprim readily
crosses the placenta and it appears in breast milk. The half-
life is about 8 to 10 hours in adults and somewhat less in
children, but is prolonged in severe renal impairment and in
neonates, whose renal function is immature.
Trimethoprim is excreted mainly by the kidneys through
glomerular filtration and tubular secretion. About 10 to
20% of trimethoprim is metabolised in the liver and small
amounts are excreted {n the faeces via the bile, but most,
about 40 to 60% of a dose, is excreted in urine, mainly as
unchanged drug, within 24 hours. Trimetheprim is
removed from the blood by haemodialysis to some extent.

Preparations
Proprietory Preparations {details are given in Volume B}

Single-ingredient Preparations. Austral.: Alprim: Tripim; Aus-
tria: Infectowimet; Mouim; Solotrim¢; Triprim; Cz.: Trlprim:
Denm.: Trimopan; Fin.: Trimetin: Trimext; Trimopan; Ger.
InfectoTrimet; Hong Kong: Primsol; Irl.: Monotrim; Trimaptin;
Malaysia: Alpcimt: NZ: TMP. Pol.: Trimesan; Urotrim; S.Afr.:
Purium+; Singapore: Alprim; Spain: Tediprima; Swed.: Idorim;
Thai.: Trimethop: Utisept}: UAE: Trimol-A; UK: Monouim;
Trimopan; USA: Primsol; Proloprim; Trimpex.

Multi-ingredient Preparations, Arg.: Adrenol; Bacti-Urik; Bacticel;
Bactrim Balsamico; Bactrim; Cotrizol-G; Danferane; Dosulfin
Bronquial; Dosulfin Fuerie; Enterobacticel; Neoftalm Dexa;
Neoftalm; Neolag: Netocur Balsamico; Netocur; Neumnobacticel;
Novidrine; Rifaprim; Sulfagrand; Trimepol Dt; Trimepolt; Tri-
tenk; Urisept NF; Austral.: Bactrim; Resprim; Septrin; Trim-
oxazolet; Austria: Bactrim; Cotribene; Busaprim:. Lidaprim;
0ccomm1- Belg Bactrim; Cotrimt; Eusaprim; Polytrim; Braz.:
0; Assep Bac-Sulfitrin; Badar; Bacpro-

nn1- Bacteracin; Bacmim; Bacwisan; Bacwizolf: Bactropin:
Bawox; Belfactrim F; Benectrin Balsamico; Benecwin; Diazol:
Dlem.nn. Dispeptrint; Ectrin Balsau'nco, Ectrin; Gamactrint;
primt; Infectrin; M i icot; Metoprin; Neo-

trin; Pulkrint; Qiftrim; Roytrin Selectrin Balsamico; Selectrint;
Teutrin; Tricban; Triglobe; Trimexazol; Uroctrim; Uropolt;
Canad.: Apo-Sulfarim; Novo-Trimel; Nu-Cotrimox; PMS-Poly-
trimethoprim; Polytrim; Protrin: Septra: Trisulfa; Chile: Bacter-
ol; Bactrimel; Entero Micinovo; Septrin; Trelibec; Uro-Midino-
vo; China: An Li Kang (R 3L#); Fu Fang Xin Nuo Ming Pian
(EAFEAA); Kul Jlan (ER); Morbifurb (%%3F); Nuo Da
Ming (¥ik8); Ou Lin (BK#); Pixdan (f#%); Xiaoke (M)
Xindabao ($I&=F); Yu An Li Qing (X&3M): Zengxiao Lian-
huangpian ({#7%(B%M); Cz.: Biseptol; Bismoral}: Primotrent;
Sumetrolim; Fin.: Cotrim; Ditrim; Trimetin Duplot; Fr.
Bactrim; Ger.: Berlocidt; Courim-Diolan; Cotrim; CouimHefat:
Cotrimhexal}; Cotrimox-Wolff{; Cotrimstadat; Drylint; Busa-
prim; Kepinol; TMS+; Gr.: Bactrimel: Bioprim; Blaxezan; Blex-

on; Epahol; Lidaprim; Oradin; Samtafurin; Septrin; Solfoton;

Stremycil-T; Sunicol; Trilogan; Ylestrom; Hong Kong. Chemo-
prim; Cotrim; Dhatrin; Letus; lidapdm; Resprimi; Septolt:
Septrint; Suptimt; Synco-SMZTY; Trimetrint; Trisult; Uni-Sul-
faprim¢; Hung.: Cotripharm; Sumetrolim; India: Alcorim-F;
Antrima; Aubril; Bactrim; Cadiprim; Chemotrin; Ciplin; Coli-
zole; Cortina; Cotribid Kid; Cotrimox; Cotrizole; Kombina; L-
Trim; Larprim; Methoxaprim; Moly Kid; Mountrim; Neoprim;
Okatrim DS: Oriprim-P; Oriprim; Otrim; Sepmax; Septran;
Supristol; Tabrol; Trisulfose; Indon.: Bactoprim Combi; Bactri-
cid; Bactrim; Bactrizol; Cotrim}: Cotrimolf; Dotrim; Dumo-
trimt; Erphatdim; Ikaprim: Infatrim; Kaftrim; Lapikot; Licopri-
ma; Meditrimt; Meprotrin; Moxalas; Nufaprim: Ouoprim;
Pehatrim; Primadex; Primazole; Primsulfon; Sanprima; Septrin;
Specirem; Sulprimi}; Sultrimmixt; Trimezol: Triminext: Tri-
moxsul; Trixzolt; Trizole; Ulfaprimt: Wiatrim; Xepaprim: Zol-
trim; Zultrop: IrI Sepmn, Israel: Diseptyl; Resprim; Sepuin;
Ital.: i imt: Jpm: in; Baktar;
Malaysia: Badn. Bactrim; Balin; Beaglobe; Chemix; Cotrim;
Oftalmotrim; Resprimt; Tri le; Trizine; Trizole; Mex.:
Andoprimt: Anitrim; Apo-Trinelax: Bacpiryl: Bactelan; Bac-
terict; Bactidet; Bactilen; Bactiver; Bactrim Compositum;
Bactrim; Bactropin: Bateral; Batrizol; Bioprim; Bisultrim; Bro-
gamax; Dertrin; Dibaprim: Ectaprim; Esteprim; Eutrim; Fartro-
pin; Fectri; Guayaprin; Kaltrim; Maxtrim; Metoxiprim; Mix-
ange; Neofatrim; Octex; Octiban; Odisulfan; Pisauinat;
Polibatrin: Pribac; Protaxol{; Protrim; Rifaprim; Sadocin;
Septrin; Servitrim; Soltrim; Sulfawal; Sulfoid Trimetho; Sulfort;
Sulprim; Sultral; Thriazol; Tnbakm. Trimetoger: Trimetox; Tri-
mexazol; Tri le C T le; Trimzol; TS-Bac
Vanadyl; Neth.: Bactrimel; Lidatrimt; Polytrim; - Rokiprim;
Norw.: Bactrim; NZ: Apo-Sulfauim¢; Deprim; Trisul; Philipp.:
Bacidal; Bactille; Bactrim; Bactrinol; Bacxal; Baczolet; Bantizol;
Chromo-Z; Combi-Meth ; Comsid; C let; Cozolet;
CTR: Doctrimox; Drilozole; Embatrim; Fedimed; Forteprim;
Frocimole; Globaxol; Ivatrimt; Kassemox; Kathrex; Lictorat;
Macromed; Moxadden; Moxzole; Neotrim; Onetrim; Oprizolet;
Pediatrim; Prizogen: Procor; Renmatrim; Rimezone; Rotrace;
Scribcin; Septrin; Suprex; Syluifil; Syndal; Synermed; Tirnizol;
Tricomed; Triforam; Trigiobet; Trim-S; Trimephar; Trimetazole;
Tmmuvc. Tnmocom. Tritnoxis; Triphimox: Trizine; Tn.zole
boprimt; Zolmed; Pol: Bactrim; Bi

Seperint; Two-Septol; Porr.: Bacrim; Microcetimt; Oftalmo-
trim; Septrin; Rus.: Bacuim (Baxtpum); Biseptol (Bucenroa); Bri-
feseptol (Bpudrecemrron); Cotrimol  {Korpmmon);  Cotripharm
(Kotpuiapm); Groseptol (Ipocenren); Lidaprim (Jlumampumt;
Oriprim  (Opunpun); Rancotrim  (Pamxorpi)t; Sumetrolim
{Cymerpam); S.Afr.: Acucot; Adco-Bencole; Bactrim; Casicot;
Co Trim; Cocydalt; Cozole; Doctrim; Durobac; Dynazole; Ilvi-
trim; Lagatrim; Meditrim; Nucomm Purbac; Septran; Spectrim;
Trimethox; Trimzolt: Tri ; Ultrasept; X le; Singap
Apo-Sulfatrim; Bacin; Balin; BS; Chemix; Co-Trimexazole;
Dhatrin: Mortin; Primzole; Suprim; Synco-SMZT; Trimaxazole;
Trizine; Spain: Bactopumon; Balsoprim; Bronco Aseptilex
Fuertef; Broncovir; Bronquicisteinat; Bronquidiazina CR;
Bronquimar}; Cotrazolt; Eduprim Mucoliticot; Momentolt;
Oftalmotrim; Otix; Septrin; Soltrim; Swed.: Bacrim; Busaprim;
Switz.: Baarim; Couim; Escoprim; Lagacrim; Nopil: Thai.:
Actin; Actrim; Addtrim; Agsulfa; Babywim; Bacin; Bactin; Bac-
toprim; Bacirim; Baczole; Co-Fatrim: Co-Star; Co-Tasian; Co-
Tri; Co-Trimed; Co let; Comox; C le; Con-
prim+t; Coprim; Cotamox; Cotrim: D-Med; GPO-Trim; Heroce-
tine-D; KB Famate; Ko-Cap}; Ko-Kuret; Ladarf; Lastrim;
Letust; M-Moxa; M-Trim; Mano-Trim; Maxitrin; Maxtrim;
Medcouim: Mega-Prim; Metrim; Mertxaprim; Mezine; Myco-
samthong; Pantrim: Patartim; Po-Trim; Spectrim; Sulbactat;
Sulfometh; Sulprim; Suntrim; Sutrim; Tactrim; Tampo; Toprim:
Trifatrim; Trimexazole; Triprim+; Trixzol$: Ximeprim; Zoleprim;
Turk.: Bacrim; Bakton; Co-Tripirim; Comiver; Kemoprim;
Metoprim; Mikrosid: Oftalmotrimt; Polycillinet; Polytrim;
Septrin; Sulfaprimy; Sulfatrim¢; Trifen; Trimoks: UAE: Trimol;
UK Fectrim; Septnn. Ukr.: Bacr.run (Baxtpru);  Biseptol
); G ! I {C

Sumelmhm (Cyu:rpomm) USA: Bactrim; Commf Polytrlrn,
Septra; SM2-TMP; Sulfatrim; Venmez.: Bactrimel; Co-Sultrin;
Forcrim; Trimecor; Tripur.

Pharmacopaeial Preparafions
BP 2014: Co-trimoxazole Infusion; Co-trimoxazole Oral
Suspension; Co-trimoxazole Tablcts. Dispersible Co-trimoxazole

Tablets; Paediatric Co-tril Oral Suspension; Paediatric
Co-tri le Tablets; Tri im Oral ion; Tri-
methoprim Tablets;

USP 36: Polymyxin B Sulfate and Trimethoprim Ophthalmic
Solution; Sulfamethoxazole and Trimethoprim Injection;
Sulfamethoxazole and Trimethoprim Oral Suspension; Sulfa-
methoxazole and Trimethoprim Tablets; Trimethoprim Tablets.

Troleandomycin aan, UsAN, ANN)

NSC-108166; Triacetyloleandomycin; Troleandomicing, Tro-
leandornisin; - Troléandomycine; Troleandomycmum Tro-
leandomysiini; TponeaHgoMuUMH. :
The triacetyl ester of oleandomycnn .

CaHeNO)=8140
CAS — 27510949,
ATC — JOIFAGS.

ATC Vet — QJOTFACS.
UNIl — C4DZ64560D.

Pharmacopoeias. In Fr.

Profile

Troleandomydin is a prodrug of the macrolide antibacterial
oleandomycin that has actions similar to those of
erythromydin {p. 291.2). It has been given orally in the
treatment of susceptible infections although more effective
antibacterials are generally preferred.

Preparations

Tylosin jgan, N

Tlosnna, Tilozin; Tylosum Tylosme; Tylosmum, Tylozyna
Tunoaus, - -
CHnNO=916.1

CAS — 1401-6%-0.

ATC Vet — QUOTFASG; QISTFAS0.-
UNH — YEF4JXN03I

Pharmacopoeias. In Eur, (see p. vu) and Us, both for
veterinary use.

Ph. Eur. 8: (Tylosin for Veterinary Use; Tylosin BP 2014;
Tylosin BP(Ver) 2014). A mixture of macrolide antibiotics
produced by a strain of Streptomyces fradiae or by any other
means. The main component of the mixture is tylosin A, but
tylosin B {desmycosin), tylosin C (macrocin), and tylosin D
(relomycin) may also be present. An almost white or slightly
yeliow powder. Slighdy soluble in water freely soluble in
dehydrated alcohol and in dichic It di in
dilute solutions of mineral acids. A 2.5% suspension in
water has a pH of 8.5 to0 10.5. Protect from light.

USP 36: (Tylosin). A macrolide antibiotic substance or
mixture of such substances produced by the growth of
Streptomyces fradiae or by any other means. A white to buff-
coloured powder. Slightly soluble in water; soluble in
alcohol, in amyl acetate, in chloroform, and in dilute
mineral acids; freely soluble in methyl alcohol. It loses not
more than 5% of its weight on drying. Protect from light,
moisture, and temperatures exceeding 40 degrees.

Tylosln 'I'orl'rufe (BANM rlNNM}

Tylosmn tartras; Tylosn tarirat, ylozyny
Taprpar

CAS = -
UNII — 5P4625C5 IT

Phurrnooopoelcs In Eur (see p- vu) and Us for vetennary
use.

Ph. Eur. 8: (Tylosin Tartrate for Veterinary Use; Tylosin
Tartrate BP 2014; Tylosin Tartrate BP(Vet) 2014). An almost
white or slightly yellow hygroscopic powder. Freely soluble
in water and in dichloromethane; slighty soluble in
dehydrated alcohol. It dissolves in dilute solutions of
mineral acids. A 2.5% solution in water has a pH of 5.0 to
7.2. Store in airtight containers. Protect from light.

USP 36: (Tylosin Tartrate). A tartrate of a mixture of
macrolide antibiotic substances, or the mixture of such
substances, produced by the growth of Streptomyces fradiae,
or by any other means. Its potency is not less than
800 micrograms of tylosin per mg calculated on the dried
basis.

An almost white or slightly yellow, hygroscopic powder.
Freely soluble in water and in dichloromethane; slightly
soluble in alcobol. It dissolves in dilute solutions of mineral
acids. pH of a 2.5% solution in water is between 5.0 and 7.2.
Store in airtight containers at a temperature of 25 degrees,
excursions permitted between 15 degrees and 30 degrees.
Protect from light.

nla Tu_nnpa_u'Ha

Profile

Propriekary Preparations (details are given in Yolume B}
Single-ingredient Preparations. Ital: Triocetint; Turk.: Tekmisin.

Tulothmmycm {USAN NN

CAS 21750096-4 (companem A 280755-124 fco
8 .
AT Vet - Q1 FAS4,

NOTE The name Draxxin has bcen used asa trade mark (or
tulathromycin.

Profile

Tulathromycin is a macrolide antibacterial - used in
veterinary medicine for the treatment of suscepnble
infections in cattle and pigs.

The symbol t denotes a preparation no longer actively marketed

Tylosin is a macrolide antibacterial with actions similar to
those of erythromycin (p. 291.2). Tylosin and its phosphate
and tartrate salts are used in veterinary medicine in the
prophylaxis and treatment of infections caused by
susceptible organisms.

Tylosin and tylosin phosphate have been added to animal
feeding stuifs as growth promotors for pigs.

Tylvclosm Tcrlrute IUSAN dNM\dJ
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Profile

Tylvalosin is a derivative of tylosin (p. 383.3) and is used
similarly as the tartrate in veterinary medicine.

Tyroihncm (BAN rfNN}

Phamucopoeias In Eur. (see P- vu) and Us.
Ph. Eur. 8: (Tyrothricin). A mixture of antimicrobial linear
and cydic polypeptides, isolated from the fermentation
broth of Bacillus brevis. It consists mainly of gramicidins and
tyroddins; other related compounds may be present in
* smaller amounts. The potency is 180 to 280international
units/mg, calculated with reference to the dried substance.
A white or almost white powder. Practically insoluble in
water; soluble in alcohol and in methyl alcohol. Store in
airtight containers. Protect from light.
USP 36: (Tyrothricin). An antibacterial substance produced
by the growth of Bacillus brevis. It is a mixture consisting
chiefly of gramicidin and tyrodidine, the latter being usually
present as the hydrochloride. Store in airtght containers.

Uses and Administration

Tyrothricin is unsuitable for systemic use. It is active in vitro
against many Gram-positive bacteria and has been used
either alone or with other antibacterials in the local
treatment of infections mainly of the skin and mouth.

Adverse Effects and Precautions

Tyrothricin is too toxic to be used systemically; effects that
have been reported include hepatic and renal toxicity as
well as Stevens-Johnson syndrome. It damages the sensory
epithelium of the nose and instances of prolonged loss.of
smell have occurred after its use as a nasal spray or
instillation. Tyrothricin should not be instilied into the nasal
cavities or into closed body cavities.

Preparations
Proprietary Preparations (details are given in Volume B}

ient Preparations. Ger.: Tyrosur; Gr.: Tridderm;
Tyrex Dermose; Ifal: Faringotricina; Hydrotridne; Rinotridna;
Port.. Hydrotricine; Turk: Hydrotricine; Ukr.: Tyrosur
{Tupozyp).

Arg.: Acemuk L; Algiodent; Asep-
tobron Caramelos; Bagodiletas; Biotaer an Caramelos; Biotaer
Nebulizable; Bucotricin; Caramelos Antibioticos Lefmar; Cara-
melos Antibioticos; Caramelos Antibioticos; Collubiazol; Fana-
letas: Filotricin A; Foncrgme Gmestpnna. Oralsone C; Pulmo-
san C 1 in. T: Tavinex; Vagicural;
Vagisan Compuesto; Vagisan; Asstria: Dorithricin; Lemocin;
Limexx+; Tymﬂman comp Belg Lemocdin; Tyro-Dropsf
Braz.: Amidali igdalol; A Ti-
dnr; Auritridn; Colpagcx-Nf Colpolaset; Gynax-N Iacw
Vagin; Malvatricin Ginecologicot; Malvatricin Pastilhas; Malva-
tridn Promto; Malvatridn Solucao para diluir; Malvatricin
Spray; Malvatricin; Oturga; Trivagel N; Vagiwin-N; Canad.:
Antibiotic Cold Sore Ointmentt; Soropont; China: Deq (M 25);
Ger.: Dorithridn; Lemocint; Tyrosur; Gr.: Evex; Oulogram;
Trachisan; Hong Kong: Deq; Tyricine;. Tyrocainet; Tyrothricin
Co; Hung.: Dorithridn; Tyrosur; India: Tytin; Indon.: Lemodn;
Irl.: Tyrozets; Israel: Clearocin; Kalgaron; Lemocin; Rafathricin
with Benzocaine: Ital: Bioarscolloid; Delhavagin; Furotricina;
Golamixin; Kinogen; Rinodidina; Malaysiaz Deq; Upha
Lozenges; Mex.: Angenovag: Port.: Mebocaina; Medifont; Men-
tocaina R; Singapore: Beathridn; Deq; Dorithricin; Trachisan;
Tyrocaine; Spain: Anginovag: Bucometasana; Cicatral; Cohor-
tan; Denticelso; Ditormiltricinat; Miozets; Pastillas Koki Mentol
Tirotricina; Piorlisy; Roberfarin: Viberol Tirotricina: Switz.:
Citropain nouvelle formule; Gem nouvelle formule contre le
mal de gorge: Impulst; Lemodin; Mebu; Mebucaine; Mebucasol
{1 OtothricinoL Rotpunkt Apotheke nouvelle formule pastilles
contre le mal de gorget: Sangerol; Solmucaine; Swidro nou-
velle formule pastilles contre le mal de gorget: Tyroqualine;
Tyrothridnt; Tyrothricine + Gramicidinet; Zurcher Bahnhof
Apotheke pastilles contre le mal de gorge nouvelie formulet;
That.: Deq; Iwazin; Jawkepta; Sigatricint; Tonsilon; Trocadn;
Troneo; Turk.: Neolet; UAE: B-Cool; UK: Tyrozets; Ukr.: Angi-
novag {Aarumosar); Trachisan (Tpaxucan); Venez.: Otan.

Vclnemulin IBAN, riNNJ
] Valnemulnna Valnémullne Valnemullnum,

({2«[(R) 2-Aming-3 methylbutyramndo] 1 I~dlmethylethyl}
thioacetic “acid 8-ester  with (3a5,4R,55,65,8R,98.9aR, 10}
octahydro-58-dihydroxy-4,6.9 lo—tetramethyl‘&vmyl 3a9-
propano-3ah-cyclopentacycloocten-1(4Hr-one.

All cross-references refer to entries in Volume A

K

Phurmacopoeios Eur. (see p- vu) includes the hydro-
chloride for veterinary use.

Profile

Valnemulin is an antibacterial used as the hydrochloride in
veterinary medicine.

Vancomyzcin jan, vy

Vancomicing;. Vancorpycme. Vancornycmum Vankomycm,
Vankomysiini; BaHkomuus, -

(5,)-(35 6R7R,22R,23$,265,36R,38aR)—44-{[2—O-(3 Amlno-Z 36-
trideoxy-3-C-methyl-a-L-fixo-hexopyranosyf)--p-glucopyra-
riosyljoxy}-3-(carbamoylmethyl)-10,19-dichloro-
2,3,4,56,7,23,24,25,26,36,37,38,38a-tetradecahydro-
7.22,28,30,32-pentahydroxy-6-{(2R)-4-methyl-2{methylami-
no)valeramido)-2,5,24,38,39-pentaoxo-22H-8,11:18,21-
dietheno-23,36-(iminomethano)-13,16:31,35-dimetheno-
1H,16H-{1,6 9Joxadiazacyclohexadecino{4,5-m)[10,2,1 6]—ben-
zoxad|azacyclotetrac05lne-26-carboxyﬂc acid.
CesHpsCliNgO;4=14493

CAS — 1404906,

ATC — AQ7AA0Y; JOIXAOL .

ATC Vet — QA07AADS; QUO1XADI.

‘UNI— 6Q05EHIVU. -,

Description. A g!ycopepnde anumxcrobxa] substance or
mixture of glycopeptides produced by the growth of certain
strains of Amycolatopsis orientalis (Nocardia orientalis,
Streptomyces orientalis), or by any other means.
Pharmacopoeias. In US.

USP 36: (Vancomycin). Store in airtight containers.

Vancomycin Hydrochloride aanm, innmy

Hidrocloruro de vancomicina; Vancomicina, hidrocioruro de;
Vancomycine, Chlorhydrate ‘'de; Vancomycinhydrochlorid;
Vancomycin-hydrochlorid; Vancomycini - Hydrochloridum;
vankomicinhidroklorid; Vankomicino_hidrochloridas; Vanko-
“misin Hidrokloriir; Vankomycinhydroklorld; Vankomysiinihy-
drokloridl; Wankomycyny chlorowodorek; Banxomuunna
Tmapoxopug, :

- CesHrsCliNgO, HCI=14857

CAS — 1404-93-9.

ATC — AD7AAQ9; J01XA0).

ATC Vet — QAO7AAD9: QI0IXADT.

UNIl — 71WO621TJD.

Pharmacopoeias. In Ewr. (see p. vii), Jon, and US.

Ph. Ewr. 8: (Vancomycin Hydrochloride). A mixture of
related glycopeptides, consisting mainly of vancomydn B, a
substance produced by certain strains of Amycolatopsis
orientalis or obtained by any other means. A white or almost
white, hygroscopic powder. Freely soluble in water; slightly
soluble in alcohol. A 5% solution in water hasa pHof 2.5 to
4.5. Store in airtight containers. Protect from light.

USP 36: (Vancomycin Hydrochloride). A substance or
mixture of substances produced by the growth of
Streptomyces orientalis. A white, almost white, or tan to
brown, odourless, free-flowing powder. Freely soluble in
water; insoluble in chloroform and in ether. A 5% solution
in water has a pH of 2.5 10 4.5. Store in airtight containers.

Incompatibility. Solutions of vancomydn hydrochloride
have an add pH and incompatibility may reasonably be
expected with alkaline preparations, or with drugs
unstable at low pH. Reports of incompatibility are not
always consistent, and other factors such as the composi-
don of the vehicles used may play a part.

Strength of solution may alse be important; evidence of
physical incompatibility was seen in solutions containing
citrate 4% and vancomycin 20 mg/mL (as may be used in
catheter lock solutions), but when the concentration of
vancomycin was reduced to either 10 mg/ml or 5mg/mL,
no evidence of incompatibility was seen.!

). Dotson B, ef al. Physical compatibiliry of 4% sodium cirate with seleced
antimicrobial agents. Am J Health-Syst Pharm 2010; 67: 1195-8.

Stobility. Although licensed product information recom-
mends storage at 2 degrees to 8 degrees, solutions of
vancomycin hydrochloride in various diluents (sodium
chloride 0.9%, glucose 5%, and peritoneal dialysis solu-
tion) have been found to be stable for at least 14 days at
room temperature.’-

The stability of vancomycin in ophthalmic solution has
also been studied.*

1. Das Gupta V, et al. Stability of vancomydn hydrochloride in 5% dextrose
and 0.9% sodium chloride injections. Am J Hosp Pharm 1986; 43: 1729-

31

2. Walker SE, Birkhans B. Stability of intravenous vancomydin. Can J Hosp
Pharm 1988; 41: 233-8.

3. Mauhinuey WM. o al Stability of vancomydn hydrochloride in
peritoneal dialysis solution. Am J Hosp Pharm 1992; 49: 137-9.

4. Fuhrman LC, Stroman RT. Sisbillty of vancomydn in an extempor-
aneously compounded ophthalmic solution. Am J Health-Syst Pharm
1998; 55: 1386-8.

Uses and Administration

Vancomycin is a glycopeptide antibacterial that is used
intravenously in the treatment and prophylaxis of serious
staphylococcal or other susceptible Gram-positive infec-
tions, traditionally when other drugs cannot be used
because of resistance or patient intolerance. It is used
particularly in the treatment of MRSA infections (p. 208.2).
It may also be used as part of a multidrug regimen for the
treatment of inhalation and gastrointestinal anthrax, and
orally in the treatment of antibiotic-associated colitis. For
details of all these infections and their treatment, see under
Choice of Antibacterial, p. 172.2.

Vancomycin may be used with other antibacterials 0
extend or increase efficacy notably with gentamicin or other
aminoglycosides, or with rifampicin (but see Antimicrobial
Action, p. 389.1).

Administration and dosage. Vancomycin is given as the
hydrochloride but doses are expressed in terms of the base.
1.03 g of vancomycin hydrochloride is equivalent to about
1g of vancomydin. It is given intravenously, preferably by
intermittent infusion, although continuous infusion has
been used. For intermittent infusion, a concentrated
solution containing the equivalent of 500 mg of vancomycin
in 10 mL of water is prepared and then added to glucose 5%
or sodium chloride 0.9% to produce a diluted solution
containing not more than 5mg/mL; this diluted solution is
then infused over at least 60 minutes for a 500-mg dose or
100 minutes for a 1-g dose. Final concentrations of up to
10mg/mL may be used for patients requiring fluid
restriction, although there is an increased risk of adverse
events. Por continuous intravenous infusion when
intermittent infusion is not feasible, the equivalent of 1 10
2g is added to a sufficiently large volume of glucose or
sodium chloride to permit the daily dose to be given over a
period of 24 hours.

The usual adult dose is the equivalent of 500mg of
vancomycin every 6 hours or 1g every 12 hours (but see
also Administration, p. 387.1). Response is gencrally seen
within 48 to 72 hours in sensitive infections. In patients
with staphylococcal endocarditis, treatment for at least 3
weeks has been recommended.

Where vancomycin is required for surgical infecton
prophylaxis, a single 1-g dose given by intravenous infusion
is recommended by the BNF.

For doses in children and neonates, see p. 387.2.

Dose adjustment and monitoring. It has been recommended
that dosage should be adjusted if necessary according to
plasma-vancomycin concentrations, and this is particularly
important where factors such as age or renal impairment
(see also p. 388.1) may predispose to toxicity, or where
there is a risk of subtherapeutic concentrations. There has
been some dispute about the relationship between plasma
concentrations and toxicity, and this, complicated by
differences in the sampling time after the end of infusion
and by differences in the regimens and assay method used,
has meant that suggested peak and trough concentrations
have varied considerably (see Precautions, p. 388.3).

Other routes. Vancomycin hydrochloride is given orally in
the treatment of staphylococcal enterocolitis and antibjotic-
associated colitis, induding pseudomembranous colitis
associated with the overgrowth of Clostridium difficile. 1t is
given in a dose of 0.5 to 2 g daily in 3 or 4 divided doses for 7
to 14 days; the lowest dose of 500mg daily is often
considered adequate.

In meningitis or other CNS infections, vancomydin has
sometimes been given by the intrathecal or intraventricular
route in order to ensure adequate CSF concentrations of
antibiotic. Vancomycin has also been applied topically to the
eye or given by subconjunctival or intravitreal injection: it
has also been given by inhalation. Vancomycin has been
added to dialysis solutions in the treatment of peritonitis
associated with continuous ambulatory peritoneal dialysis.

General references.

1. Stevens DL The role of vancomycin in the treatment paradigm. Clim
Infect Dis 2006; 42 (suppl 1): $51-557.

2. Deresinski S. Vancomycin: does it still have a rtole as an
antistaphylococcal ageat? Expert Rev Andi Infect Ther 2007; $: 393401,

3, Cupba BA. Vancomydn revisited: a reappraisal of dlinfcal use. Cnif Gare
Clin 2008; 24: 393-420.

4. Levine DP. Vancomycin: understanding its past and preserving its
future. South Med J 2008; 101: 284-91.

5. Niu SC e ol Modilied vancomycin dosing protocol for treatment of
diabetic foot infections. Am J Health-Syst Pharm 2008; 65: 1740-3.
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Administration. A consensus review! considered that, for
most patients with normal renal function, doses of 15 to
20mg/kg (based on actual body-weight) given every 8 to
12 hours will be necessary for adequate serum-vanco-
mycin trough concentrations. For seriously ill patients an
initial loading dose of 25 to 30 mg/kg can be considered so
that optimal serum-vancomycin trough concentrations
will occur more quickly. For patdents infected with strains
having an MIC of 2 micrograms/mL or more this was not
likely to be adequate, and alternative therapies should be
considered. Trough concentrations should always be main-
tained above 10 micrograms/mL to avoid the development
of resistance in Staph. aureus. When individual doses
exceed 1g the infusion period should be extended to 1.5
to 2 hours.

Weight-based dosing is particularly important for obese
patients. A multicentre study in patients of various body-
weights indicated that although fixed doses of vancomydn
1g twice daily achieved satisfactory initial dosing
{determined as 10 mg/kg or more per dose) in underweight,
normal, and overweight patients, only about 28% of obese
patients could be considered to be adequately dosed.? If
more stringent dose limits of at least 15 mg/kg per dose were
used as recommended in several guidelines, less than 1% of
obese patients were given adequate initial doses, and this
was rarely corrected in the-subsequent 24 hours. It has
therefore been recommended' .that initial doses for all
patients, including the obese; should be calculated based on
absolute body-weight, and then adjusted based on serum-
vancomycin concentrations. *

1. Rybak M, et a!. Therapeutic monitoring of vancomydin in adult patients:
a consensus review of the American Society of Health-System
Pharmadists, the lnfectious Diseases Society of America, and the Sodety
of Infectious Diseases Pharmacists: Am J Health-Syst Pharm 2009; 66: 82—
98. Correction. ibid; 887. Also available ar: hup://www.ajhp.org/cgi/
reprioU/66/1/82 (accessed 12/11/10)

2. HallRG, eral. J of y
on obesity. Am J Med 2008; 121: 515-18.

dosing: empl

Administration in children. Vancomycin is licensed for use
in children. In children and infants gver 1 month of age,
an intravenous dose of 10mg/kg four times a day or
15mg/kg three times a day, up to the usual adult maxi-
mum of 1 to 2g daily, may be given for mild to moderate
infections; for severe infections, the daily dose may be
increased to 60 mg/kg daily up to a maximum of 2 to 43
daily.
In neonates, various dosage schedules have been
suggested. UK licensed product information states that
neonates up to 1 month old may be given an inital
intravenous dose of 15 mg/kg; this is followed by 10 mg/kg
every 12 hours in the first week of life or by 10 mg/kg every
8 hours in those aged 1 week 10 1 month. The BNFC
recommends the following intravenous doses for neonates:
¢ less than 29 weeks posimenstrual age: 15 mg/kg every 24
hours
* 29 to 35 weeks postmenstrual age: 15mg/kg every 12
hours

o over 35 weeks postmenstrual age: 15mg/kg every 8
hours

In the USA, the American Academy of Pediatrics' suggests

that intravenous doses for neonates are based are on serum-

creatinine concentrations as follows:

¢ serum-creatinine concentrations < 0.7 mg/dL: 15mg/kg
every 12 hours

s serum-creatinine concentrations 0.7 to 0.9 mg/dL:
20mg/kg every 24 hours

* serum-creatinine concentrations 1 to 1.2mg/dL:

15 mgrkg every 24 hours
e serum-creatinine concentrations 1.3 to 1.6mg/dL:

10mgrkg every 24 hours
* serum-creatinine concentrations > 1.6 mg/dL: 15 mg/kg

every 48 hours
Note. For neonates with a gestation of 28 wecks or less, a
value of 0.2 is added to the measured serum-creatinine
concentration when the algorithm is used.

One group of workers,? found that continuous infusion
of vancomyecin in premature neonates could achieve the
required therapeutic range in most cases and had produced
good bacteriological efficacy. The regimen they proposed for
the first 48 hours was 20 mg/kg daily in premature neonates
with a serum-creatinine concentration of more than
90 micromol/litre and 30 mg/kg daily in those with a serum-
creatinine concentration of 90 micromol/litre or less.
Thereafter the dosage was increased or -decreased if
necessary by 5 mg/kg daily to maintain serum-vancomycin
concentrations between 10 and 25 micrograms/mL.

Vancomycin may also be given orally to treat
staphylococcal enterocolitis and antibiotic-associated colitis.
A suggested dose for children in licensed product
information is 40 mg/kg daily in 3 or 4 divided doses; the
BNFC suggests the following doses given four times daily,
usualiy for 10 to 14 days:
¢ 1 month up to 5 years: 5mg/kg
* 51012 years: 62.5mg
* over 12 years: 125mg

Higher oral doses may be considered if the infection is life-
threatening or fails to respond to treagnent.
Review? of the use of vancomycin in neonates.

1. American Academy of Pediatrics. 2012 Red Book: Report of the Committee
ont Infectious Diseases. 29th od. Elk Grove Village, Ilinois, USA: American
Academy of Pediatrics, 2012.

1. Plan O, ¢ al. Continuous-infusion vanmmydn thenpy lor prz(crm

with or d
new dosage schedule. Arch Dis Duld Fetal Nmml Ed 2003, 3: Hl&-ll
3. de Hnog M. et al.

Cfm. kiner. 2004; 43: 417-40

Administration in renal impairment. Various methods,
including predictive nomograms based on creatinine dlear-
ance and pharmacokinetic methods such as those using
Bayesian statistics, have been suggested for calculating
vancomycin dosage requirements in patients with reduced
renal function. One suggested approach has been a load-
ing dose of 15mg/kg followed by a daily dose in mg
equivalent to about 15 times the glomerular filtration rate
in mL/minute; or in anuric patients a dose of 1g every 7
to 10 days. However, individualised dosage based on
plasma concentrations is generally to be preferred.

Vancomycin is significantly dialysable via high-flux
intermittent haemodialysis and it has been suggested that
once-weekly vancomycin dosing in this setting will result in
inadequate trough concentrations. A review! of antimicro-
bial dosing in renal replacement therapy has recommended
that patients on intermittent haemodialysis should receive a
loading dose of 15 to 25mg/kg intravenously on day 1,
followed by a 5 to 10 mg/kg maintenance dose after each
dialysis run; dose adjustments should be made based on
both the targeted. and reported serum-vancomycin
concentrations.

For citically ill patients undergoing continuous renal
replacement therapy, the same loading dose is recom-
mended; maintenance doses (which should be adjusted
based on serum-vancomycin concentration) are as follows:!
¢ continuous venovenous haemofiltration (CVVH)' 10 to

15 mg/kg every 24 to 48 hours
¢ continuous venovenous haemodialysis (CVVHD) 10 to

15 mgrkg every 24 hours (7.5 mg/kg every 12 hours may

be required when higher serum-vancomydin concentra-

tions are needed)
o continuous venovenous haemodiafiltration (CVVHDE):

- 7.5 to 10mg/kg every 12 hours

L. Heinez BH. et al. Antimicrobial dosing concepts and recommendations
for cﬂdally il adult paliems iving renal
thenpy or )} ki 2009; 29: 562—

Adverse Effects

The intravenous use of vancomycdn may be associated with
the so-called ‘red-neck’ or ‘red-man’ syndrome, char-
acterised by erythema, flushing, or rash over the face and
upper torso, and sometimes by hypotension and shock-like
symptorms. The effect appears to be due in part to the release
of histamine and is usually related to rapid infusion.
Hypersensitivity reactions may occur in about 5% of
padents and include rashes, fever, chills, and rarely,
anaphylactoid reactions, exfoliative dermatitis, Stevens-
Johnson syndrome, toxic epidermal necrolysis, and
vasculitis. Drug rash with eosinophilia and sy

and the reversibility, of ototoxicity assodated with vanco-
mycin alone is uncertain,

1. Bailie GR, Neal D. ydin areview.
Med Toxicol 1988; 3: 176—86
2. Brummert RE, Fox KE. induced

hearing loss in humans, Antimicrob Agaus ammfher 1989; 33 916,

Effects on the gasirointestinal fract. Exposure to antibac-
terials, particularly broad-spectrum antibacterials, is the
most significant risk factor for development of antibiotic-
associated colitis (AAC). Antibacterials usually used to
treat the disease such as vancomycin and metronidazole
have also been shown to cause AAC. A 25-year-old
woman developed AAC after a course of vancomycin and
metronidazole, both orally, for pelvic inflammatory dis-
ease.! The condition resolved after treatment with vanco-
mycin given alone. In another case,? C. difficile colitis
developed after the use of intravenous vancomycin in a
patient who had recently had other antibacterial treat-
ment. For further reports on AAC caused by mctmnjd-
azole see under Metronidazole, p. 940.1.
1. BingleyP1, Harding GM. C diffictle catitis foll
with metronidazole and vancomydn. Postgrad Med J 1987; 63: 9934,
2. Sagesmy A, e al Inddence of pseudomembranous colitis after
vancomydn-treated MRSA infection. Clin Microbiol Infect 2002; 8 $8-5.

Effects on the heart. Cardiac arrest associated with an
inadvertent rapid intravenous dose of vancomydn 150 mg
has been reported! in a neonate.

1. Boussemart T, ad&dhcmmudm:hvmmmyqnma
neonate. Arck Dis Child 1995; 73: F123.

Effecs on the kidneys. In a study.! nephrotoxicity was
seen in 14 of 101 patients given vancomycin 1g before
and after vascular surgery for infection prophylaxis com-
pared with 2 of 99 given saline placebo, suggesting that
even short regimens of vancomycin can affect renal func-
tion. In another study involving 224 patients, nephrotoxi-
city was seen in 8 of 168 given vancomydn alone, 14 of
63 given vancomycin with an aminoglycoside, and 11 of
103 given an aminoglycoside without vancomycin.? This
latter study found that use with aminoglycosides, trough
serum concentrations of vancomycin greater than
10 microgramns/ml, and prolonged vancomycin therapy
(for more than 21 days) were associated with an increased
risk of nephrotoxicity. A latér retrospective study® sug-
gested that a relationship between exposure and nephro-
toxicity existed, and that the most useful measure of the
former was trough concentration of vancomycin. (In these
studies nephrotoxicity was defined in terms of increased
serum creatinine.) The use of high-dose vancomydn, in
an effort to overcome resistance in meticillin-resistant sta-
phylococd, has therefore led to concerns that aggressive
dosing may increase the risk of nephrotoxicity; however, a
review* has pointed out that the risk of nephrotoxidity
with the drug remains minimal in patents without other
risk factors.
I. Gudmund
1989; 1: 625.
2. Rybak MJ, et al. Nephrotoxicity of vancomydn, alone and with an
aminoglycoside. J Amtimicrod Chemother 1990; 35: 679-87.
3. Lodise TP, et al. Reladonship between initial vancomydn concentratdon-
time profile and nephrotoxicity among hospitalized patients. Clin Infect
Dis 2009; 49: 507-14.
4. KA o« ol ve

GH. Jensen LJ. V and neph idty. Lancet

symptoms (DRESS syndrome) has also been reported.
Many reactions have become less frequent with the
availability of more highly purified preparations. Reversible
neutropenia, cosinophilia, and rarely thrombocytopenia
and agranulocytosis have been reported; neutropenia is
stated to be more common in patients who have received a
total dose of 25 g or more. Nephrotoxicity, including rare
cases of interstitial nephritis, may occur, particularly at high
doses or in patients with predisposing factors, but has
declined in frequency with greater awareness of the
problem and appropriate monitoring of plasma concentra-
tions and renal function.

Otatoxidity is also associated with vancomycin, and is
more likely in patients with high plasma concentrations, or
with renal impairment or pre-existing bearing loss. It may
progress after drug withdrawal, and may be irreversible.
Hearing loss may be preceded by tinnitus, which must be
regarded as a sign to stop treatment.

Vancomycin is irrvitant; intravenous use may be
associated with thrombophlebitis, although this can be
minimised by the slow infusion of dilute solutions, and by
using different infusion sites. Extravasation may cause
tissue necrosis.

Because of its poor absorption, relatively few adverse
effects have been reporied after the oral use of vancomycdin,
although mild gastrointestinal disturbances have occurred.

Effects on the ears. Reviews!? of ototoxidity associated
with vancomydn therapy have indicated that the actual
number of cases is quite stnall, and close examination sug-
gests that in most cases where hearing loss occurred
patients had also received an aminoglycoside. The degree,

The symbol t denotes a preparation no longer actively marketed

g
concemn or death by character nsuskmion? Am J Med 2010; 123: 182.
el-e7.

Effects on the liver. A 57-year-old man with multiple
medical conditions developed raised liver enzyme values,
on 5 different occasions, while being treated with oral
vancomycin for episodes of Clostridium difficile-associated
enterocolitis; liver enzymes returned to normal values
each time the vancomycin was stopped.!

1. Cadle RM. ef al. Vancomycin-induced elevation of liver enzyme levels.
Ann Pharmacother 2006; 40 1186-9.

Effects on the nervous system. Encephalopathy! (asso-
ciated with high CSF concentrations after oral doses)} and
peripheral neuropathy® has been assodated with vanco-
mydn.

1. Thompsom CM, & al oral yci possibl
associated toxidty. Ieredmerphmlwa; 414
2. Leibowitz G, e al with prols

vancomycin treatment, BMJ 1990; 300: 1344,

Effects on the skin. Rashes, erythema, or pruritus are the
most corumon skin reactions assoclated with vancomydn
but there have also been reports of linear IgA dermato-
sis, !+ Stevens-Johnson-like reaction,’ bullous eruption,®
local skin necrosis,” and exfoliative dermatitis.® In an ana-
lysis, risk factors for adverse cutaneous reactions were sug-
gested to be age under 40 years and duration of therapy
greater than 7 days.® See also under Hypersensitivity,
p 388.3.
. Plkeny C, et al Linear IgA dermatosis related to vancomycln. Br J
Dermatol 1994; 130: 130-1.
2. Nousad HC, et al. Yancomycdin-associated linear IgA bul\nus dermamsts
Ann Intern Med 1998; 129: 507-8.
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3. Bernstein EF, Schuster M. Linear IgA bullous dermiarosis associated with
vancomydin. Anx Intern Med 1998; 129: 508-9,

4. Daniclsen AG. Thomsen K. Vancomycdn-induced linear IgA bullous
discase. Br J Dermatol 1999; 141: 756~7.

probably not porphyrinogenic; it may be used as a drug of
first choice and no precautions are needed.!
L. The Drug Database for Acute Porphy Available at: hup:

5. Laurendn CT. «f al. Stevens-Johnson-like reaction with y
treatment. Az Pharmacother 1992: 26: 1520-1.

6. Korman TM, et al. Risk factors for adverse cutaneous reactions associated
with ydn. J b Chemother 1997; 3%: 371-81.

7. Hoelen DW, et al. Severe local vancomydn Induced skin necrosis. Br J
(lin Pharmacol 2007; 64: $53-4.

. Skin reactions to vancomycin are com-
mon (see Effects on the Skin, p. 385.3), and may occur as
part of a hypersensitivity reaction. The DRESS syndrome
({drug rash with eosinophilia and systemic symptoms) has
been reported rarely,! in patients given vancomycin. In
genera), the onset of DRESS occurred within 2 to 5 weeks
of starting treatment, and was associated with hepatiris
(and sometimes nephritis and pneumonitis); all patients
survived after immediate withdrawal of vancomycin and
treatment with intravenous corticosteroids.

1. Vauthey L ¢ al’ Vancomydn-induced DRESS syndrome in a female
patient. Pharmacology 2008; 812: 138-41,

Red-man syndrome. References'? to the ‘red-man
syndrome’, and evidence that pretreatment with an
antihistamine can provide significant protection against
it.4* Similar reactions appear to be much less of a problem
with teicoplanin and substitution of teicoplanin for vanco-
mycin may be a viable alternative in patients at risk.>>¢
Skin tests are reported’ to be of little value in prediciing
the severity of ‘red-man syndrome’.

1. Wallace MR, ¢ al. Red man syndrome: inddence, ctiology, and
prophylaxis. J Infet Dir 1991; 164: 1150—5

2. Poik RE. Anaphylactoid i ibiotics. J
Antimicrob Chemother 1991; 37 (suppl B) 17-29.

3. Rybak MJ, ¢f al. Absence of “red man syndrome” in patients being
meated with vancomycin or high-dose teicoplanin. Antimicob Agents
Chemother 1992; 36: 1204-7.

4. Renz CL o al. Oral antihistamines reduce the side effects [rom rapid
vancomydn infusion. Anesth Analg 1998; 87: 681-5.

S. Renz ClL, o al. Anthistamine prophylaxis permits rapid vancomycin

infusion. Crit Care Med 1999; 37: 1732-7.

. Smith SR. Vancomydin and histamine release. Lancet 1990; 333: 1341,
. Polk RE, et al. Vancomycin skin tests and prediction of “red_man _4
d * in healthy icrob Agents Glmmlhn 1993; 37:
2139—43

AFTER ORAL ADMINISTRATION. Reports of rash' and ‘red-man
syndrome2? after oral vancomycin.
1. McCullough JM, et al. Oral vancomydin-induced rash: case report and
review of the literature. DICP Arn Pharmacother 1991: 28: 1326-8.
2. Killian AD, er al. Red man syndrome after oral vancomydn. Ana Intern
Med 1991; 115: 410-11.
3. Bergeron L, Boucher FD. Possible red-man syndrome assodated with
systemic absorprion of oral vancomydn in a child with normal renal
function. Amm Pharmaother 1994; 28: 58]1—4.
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Precautions

Vancomycin should not be given again to patients who have
had a hypersensitivity reaction to it. It should not be given
intramuscularly, and care should be taken when it is given
intravenously to avoid extravasation, because of the risk of
tissue necrosis. The adverse effects of infusion may be
minimised by dilution of each 500 mg of vancomycin in at
least 100 mL of fluid, and by infusion of doses over not less
than 60 minutes. Infusion sites should be changed regularly.

Because the risk of ototoxicity and nephrotoxidty is
thought to be increased at high plasma concentrations it
may be desirable to adjust dosage requirements according to
plasma-vancomydn concentrations. However, uncertainty
about the optimum methods and sampling times for
monitoring, as well as some uncertainty about the degree of
risk. means that there is less general agreement than for the
aminoglycosides. UK licensed product information suggests
that peak concentrations should be kept below 30micro-
grams/mL and trough concentrations should not exceed 5 to
10 micrograms/mL, although the BNF suggests trough
concentrations of 10 to 15micrograms/ml, or 15 to
20 micrograms/mL when treating endocarditis or less
susceptible strains of MRSA. It is generally agreed, however,
that vancomycin should be avoided in patients with a
history of impaired hearing and that particular care is
necessary in patients with renal impairment, in neonates
(espedially if premature), and in the elderly, all of whom
may be at increased risk of toxidty. Renal function and
blood counts should be monitored regularly in all patients,
and monitoring of auditory function is advisable, especially
in high-risk patients. Vancomydn should be stopped in
patients who develop tinnitus.

Since vancomycin is poorly absorbed, toxicity is much
less of a problem after oral use than with the intravenous
route, but care is required in patients with inflammatory
gastrointestinal disorders, including antibiotic-associated
colitis, in whom absorption may be enhanced.

Porphyria. The Drug Database for Acute Porphyria. com-
piled by the Norwegian Porphyria Centre (NAPOS) and

the Porphyria Centre Sweden, classifies vancomycin as

All cross-references refer to entries in Volume A

org d 09/08/11)
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Inferactions

Other ototoxic or nephratoxic drugs, such as aminoglyco-
sides, polymyxins, ciclosporin, dsplatin, and loop diuretics,
are likely to increase the risk of toxicity and if they need to
be given with vancomydn caution and appropriate
monitoring are recommended.

Some of the adverse effects of vancomydn may be
enhanced by the use of general anaesthetics; it has been
suggested that, where patients require both, vancomycin
infusions should be completed before the induction of
anaesthesia.

Vancomycin may incease neuromuscular blockade
produced by drugs such as suxamethonium or vecuronium.

Antimicrobial Action

Vancomycin is a glycopeptide antibacterial with a mainly
bactericidal action against a variety of Gram-positive
bacteria.

Mechanism of action. Vancomydin exerts its action by
inhibiting the formation of the peptidoglycan polymers of
the bacterial cell wall. Unlike penicillins, which act mainly
10 prevent the cross-linking of peptidoglycans which gives
the cell wall its strength, vancomycin prevents the transfer
and addition of the muramylpentapeptide building blocks
that make up the peptidoglycan molecule itself. Vanco-
mycin may also exert some effects by damaging the
cytoplasmic membrane of the protoplast, and by inhibiting
bacterial RNA synthesis.

Spectrum of activity. Staphylococci, notably Staph. aureus
and Staph. tpxdmmdx: (including meticillin-resistant strains),
Strep Str. pyog some strains of Group
B strcp!ococu, and the viridans streptococdi are reported to
be susceptible to vancomycin. Enterococd such as
Enterococcus faecalis, are often ‘tolerant’, i.e. inhibition, but
no bactericidal effect, can be achieved at usual plasma
concentrations (but see Activity with other Antimicrobials
and Resistance, below).

Clostridium difficile is usually highly susceptible as are
most other clostridia. Actinomyces spp., Bacillus anthracs,
Corynebacterium spp., some lactobadilli and Listeria are
usually susceptible. Virtually all Gram-negative organisms,
as well as mycobacteria and fungi, are intrinsically resistant.

Activity with other antimicrobials. Yancamydn exhibits
synergy with the aminoglycosides against enterococci; such
combinations are usually bactericidal, even against vanco-
mydin-tolerant strains. The synergistic effect is reported to
be greater with gentamicin than with streptomycin.
Combinations with an aminoglycoside are also reported to
show synergy against Staph. aureus; however, variable
results, including antimicrobial antagonism, or lack of
synergy, have been reported against strains of Staph. aureus
when vancomydn was combined with rifampicin. Synergy
has been reported with the third-generation cephalosporins
against Staph. aureus and enterococci.

Resistance 10 vancomycin in normally susceptible
organisms has until recently remained relatively uncom-
mon, although high-level intrinsic resistance has been seen
in some species of Lactobacillus, Leuconostoc, and Erysipelo-
thrix. However, there are an increasing number of reports of
high-level acquired resistarice amongst enterococci, appar-
ently plasmid-mediated and transferable to other Gram-
positive organisms, notably Staph. aureus, which are causing
considerable concern (see p. 389.1).

Resistance to vancomydn among enterococd, possibly
driven in part by the use of antibiotics as growth promotors
for livestock {see under Avoparcin, p. 221.1) has been well
established.!? Six resistance patterns have been reported,
known as VanA, VanB, VanC, VanD, VanE, and VanG.
VanA strains are inducibly resistant to high concentrations
of vancomycin and teicoplanin; VanB strains retain
susceptibility to teicoplanin. VanC strains have constitutive
resistance to low concentrations of vancomycin, but not
teicoplanin. VanE and VanG strains acquire low level
resistance to vancomydn but again, may retain some
susceptibility to teicoplanin.’ Many genes may produce

resistance, but they generally do so by resuling in

production of cell-wall peptidoglycans with variant end
chains that have a reduced affinity for vancomydin.?
Enterococci are capable of transferring resistance genes
to other bacteria. Because of the first-line role played by
vancomydn in the management of infections due to MRSA
there is particular concern about the emergence of
vancomycin resistance among staphylococci. Strains of
Staph. aureus with intermediate resistance to vancomycin
and/or other glycopeptide antibacterials (VISA or GISA),
now usually defined as an MIC of 4 to 8 micrograms/mL,
have been reported from several countries,>* and there
have been some reports of high-level resistance (vanco-

mycin-resistant Staph. aureus, VRSA; MIC. greater than
16 micrograms/mL}, thought to result from transferre
VanA resistance.”!° The emergence of heteroresistant
strains {(hVISA, in which most of a population is susceptibl :
but it contains subpopulations that have intermediat:
resistance) appears to be increasing, and is of some concer:!
since it is likely to result in selection of more resistan:
organisms.>!}
Guidelines have been issued'*!? in an attempt to reduce
the spread of vancomydin resistance.
1. Mumay BE. Yancomycin-resistant enterococd. Am J Med 1997: 102
284-93.
2. Tacconelli E, Cataldo MA. Vancomycin-resistant enterococd (VRE)
transmission and control. fnt J Antimicrob Agents 2008; 31: 99-106.
3. Llevine DP. Vancomycin: a history. Clin Infet Dis 2006; 42 (suppl 1): 55
s12.

4. X, et al. hicilli i hy aureus clinica
strain with reduced Y ibi J i Chemothe:
1997; 40: 135-6.

5. Johnson AP. Intermediate vancomycia resistance in Staphylococcur
aureus: a major threat or a minor inconvenience? J Aatimicrob Chemothe:
1998; 42: 289-91.

6. Ploy MC, et al. First clinical isolate of vancomydn-intermediate
Staphylococcus aureus in a French hospital. Lancer 1998; 351 1212,

7. Cusgrove SE, ¢t al. Staphylococcus aureus with reduced suscepdbility 1c
vancomydn. Clin Infect Dis 2004: 39; 539-45

8. Appelb PC. Reduced gly ility in
rtsrslam Staphylococcus aureus (MRSA). int J Ammncrab Agents 2007
30: 398408,

9. Chang 5, e al. Infection with vancomycin-resisiant Staphylococcus
aureus coniaining the VanA resistance gene. N Engl J Med 2003; 348:
1342-7.

10. Slevert DM, ef al. Yancomyein-resistant Staphylococcus aureus in the
United States, 2002-2006. Clin Infect Dis 2008; 46: 668-74.

L1. LUu C Chambers HF. Slaphyluﬂxtus aureus with heterogeneous
resistance 1o vancomydn: epidi clinical signif and
critical of di b Agents Chentother
2003; 47: 3040-5.

12. Hospital Inlection Control Practices Advisory Comntittee (HICPAC).
Recommendations {or preventing the spread of vancomycin resistance.
Infect Control Hosp Epidemiol 1995; 16: 105-13.

13.CDC. Investigation and control of vancomycin-intermediate and
resistant  Staphylococcus aureus (VISA/VRSAY a guide lfor heaith
departments and infection control personnel (updated Sepumher
2006). Available at: huep:: .cde.g isa_vrsa_
guide.pdf (accessed os/o7/oa)

methods.

qp/pd!

Pharmacokinetics

Vancomycin is only poorly absorbed from the gastro-
intestinal tract, although absorption may be somewhat
greater when the gastrointestinal tract is inflamed. Infusion
of a 1-g dose intravenously over 60 minutes has reportedly
been associated with plasma concentrations of up to about
60 micrograms/mL immediately after completion of the
infusion, and about 25 micrograms/mL 2 hours later, falling
10 under 10 micrograms/mL after 11 hours. However, there
may be considerable interindividual variation in the
pharmacokinetics of vancomycin: a range of half-lives
between 3 and 13 hours has been reported, with an average
of about 6 hours, in patients with norma!l renal function.
Half-life may be prolonged in patients with renal
impairment, to 7 days or more in anephric patients. About
55% is bound.to plasma proteins, although large variations
have been reported.

Vancomycin diffuses into extracellular fluid, induding
pleural, pericardial, ascitic, and synovial fluid. Small
amounts are found in bile. Vancomycin concenuration in
lung ussue is relatively low, accounting for 20 to 30% of
serum concentration. There is little diffusion into the CSE
and even when the meninges are inflamed effective
concentrations may not be achieved. Vancomydn crosses
the peritoneal cavity; about 60% of an intraperitoneal dose
is reported to be absorbed in 6 hours. It is reported to cross
the placenta. It is also distributed into breast milk.

Little or no metabolism of vancomydn is thought to take
place. It is excreted unchanged by the kidneys, mostly by
glomerular filradon. Some 80 to 90% of the dose is
excreted in urine within 24 hours. There appears to be a
small amount of non-renal clearance, although the
mechanism for this has not been determined.

The pharmacokinetics of vancomycin may be altered by
condiions which affect renal cearance: clearance of
vancomycin has been reporied to be enhanced in bumn
patients, whereas in those with renal impairment, or
reduced renal function (such as neonates or the elderly),
clearance is reduced and plasma-concentrations and half-
lives increased. Dosage adjustment is often necessary in
patients with reduced or impaired renal funciion; ideally,
this should be based on plasma-concentration monitoring.
Although clearance is also altered in hepatic impairment, it
has been suggested that dosage adjustment is not necessary
in the absence of other factors.

Plasma concentrations of vancomycin are reported to be
little affected by conventional haemodialysis, although the
use of high-flux membranes may significantly reduce
vancomycin concentrations. Peritoneal dialysis, although it
may decrease concentrations, is also thought not to do so by
significant amounts, but haemoperfusion or haemofiltra-
tion effectively removes vancomycin from the blood.
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Preparations
Proprietary Prepardtions (details are given in Volume B)

Single-ingredient Preparations. Arg.: Fabomicinat; Icoplax; Riv-
ervan; Vancomax: Vancotenk; Varedet; Awmstral: Vancocin:
Austria: Vancocin; Belg.: Vamysin; Vancocin; Braz: Amplo-
bact; Vandomin; Vancoabbott; Vancocina; Vancoson; Vanco-
trat; Canad.: Val-Vancot; Yancodn; Chile: Kovan; China: Lai-
kexin (RT{¥); Vancocin (HF{N); Vanconal (FER):
Vancorin (5 ##); Cz: Edicin; Vancocin; Demm.: Vancodin:
Fin.: Vancosan; Ger.: Vanco-ratiopharm; Vanco-saar; Vanco;
Gr.: Rulvon; Vamistol; Vancosan; Voncon; Vondem; Voxin;
Hong Kong: Lyphodn; Vancocint; Hunmg.: Vancodn: India:
Covancin; Cytovan; Forstaf: Vancodn; Vancogram; Vanlid;
Indon.: Vancep; Irl: Vancocin; Israel: Vanco-Teva; Ital: Copo-
van; Parmaciclin; Levovanox; Maxivanil; Vancodna; Vancotex;
Zengac laysia: V. : Mex.: Havact:; Vacsol;
Vanauyus; Vancocin; Vancox; Neth.: Norimko; Vancocin; Phi-
lipp.: Kavocil; Vakocilt; Vancin; Vancocin; Vancomet Vanosyn;
Pol: Acviscin; Edicin; Vancocint; Vancotex; Port.: Glipept:
Rus.: Edicdn (Jmmumk); Vancocdin (Baexommn); Vancomabot
{Bauszomabon); Vancorus (Bauxopyc); S.Afr.: Vancodn; Singa-
pore: Dhacocin; Swed.: Vancocin; Switz.: Vancodn; Thai.: Edi-
cin; Vandn-S; Vancogen; Turk.: Edidin; Vancedn; Vancorin;
Vancotek; UAE: Vancolon; UK: Vancocin; Ukr: Edidn
(dmawm); Tancofeto (Tanxodero); Vancogen (Banxoren)+; USA:
Lyphocin; Vancocin: Vancoledt; Venez.: Vagran.

Multi-ingredient Preparations. India: Cefirone-V.

Pharmacopoeial rafions

BP 2014: Vancomycin Capsules; Vancomycin Infusion; Vanco-
mycin Oral Solution;

USP 3&: Vancomycin Hydrochloride Capsules; Vancomydin
Hydrochloride for Injection; Vancomycin Hydrochloride for Oral
Solution; Vancomycin Injection.

Virginiamycin (84N, UsAN, dnng

“Antibiotic: 899, SKF 7988 Virgimycin; Vurgmlamlcma,
Vrglmamycme Virginiamycinum; BapraHnamuuuH,
CAS — T1006-76-1; 21411 53-0 (wrglmamycm M,) 23 152 -29-6
{virginiamycin S,).

ATC — DOGAX10.

ATC Vet — QDOSAXI0; OJOIFG90
UNIf — C49WSIN75L

Profile

Virginiamycin is a streptogramin antibacterial mixture
consisting mainly of 2 antimicrobial substances, virginia-
mycin M,, and virginiamycin §,, produced by the growth of
Streptomyces virginiae. It has been used for the treaument of
infections due to sensitive organisms, particularly Gram-
positive cocd. It has been given orally and applied locally. It
may cause gastrointestinal disturbances including diarthoea
and vomiting. A few instances of hypersensitivity have been
seen.

The symbol { denotes a preparation no longer actively marketed

Virginiamycin has been used in animal feeding stuffsas a
growth promotor.

anomol (BAN ANNJ

lBX 1HP; CP3H; )Cbornolum Kcnﬁopnon
‘6-(Isoborn-~2-yf) 3,4—Xylenol 6—{(|R,E 45)-Born 2-yl] 34—xyle—
nol... : .

CraH0=2584 E
(CAS = 3823768-2; 13741-18,
SATC — JO1XX0Z2. . :

ATC Vet — QU102
UNIl == RQT2GMYOFZ.

Profile

Xibornol is an antibacterial that is reported to have a
bacteriostatic action on Gram-positive organisms such as
staphylococd and streptococd, as well as activity against
Haemophilus influenzae. Tt has been given -orally, as an oral
spray, and rectally.

Preparations
Proprietary Preparations {details are given in Volume B)
Single-ingredient Preparofions. Ital.: Bornilene. '
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Antidementia Drugs

This chapter includes some drugs used or promoted in the
management of dementia, including centrally acting
anticholi ases such as donepezil, gal i rivas-
tigmine, and tacrine, the N-methyl-p-aspanate receptor
antagonist memantine, and drugs considered to have
nootropic properties, such as piracetam and idebenone.

Many other drugs have been tried in various forms of
dementia (see p. 390.1) and are discussed elsewhere in
Martindale.

Dementia

Dementia is a syndrome in which impairment of cortical or

subcortical funcdon leads to deterioration of cognitive

processes or intellectual abilities including memory,
judgement, Janguage, communication, and abstract think-
ing. Unlike delirium there is no gross clouding of
consciousness. There may be changes in personality and
bebaviour disturbances. Dementia is usually progressive,
though not always irreversible, and loss of social and other
skills often leads to complete dependence on others.

Although dementia is more prevalent in the elderly it is
not an inevitable consequence of ageing. Dementia can
result from many conditions including:

s neurodegenerative diseases: Alzheimers disease, Pick’s
disease, - Huntington's chorea, Parkinson’s disease,
Lewy-body disease, multiple sclerosis, progressive
supranuclear palsy

o vascular diseases: multiple cerebral infarcts, occlusion of

carotid artery, cranial arteritis

trauma: subdural haematoma

neoplasms

CNS infections: encephalitis, syphilis, toxoplasmosis,

AIDS, Creutzfeldt-Jakob disease

o endocrine/metabolic disorders: hypothyroidism, uraeffiia,

hepatic failure, cardiac failure, tespiratofy failure,
hypoxia, hyponatraemia

toxic insults: alcohol, solvents, heavy metals, drug therapy
hydrocephalus

nutritional deficiency: vitamin B, folic acid, thiamine
depression

sleep disorders: obstructive sleep apnoea, narcolepsy
Alzheimer’s disease is the most comumon cause of dementia
and accounts for over half of all patients; about one-third of
dementia cases are due to vascular disease.

Treatment of dementia can be broadly divided into
control of disturbed behaviour (p. 1030.2) and attempts to
improve or preserve cognitive function {see below).
Although many drugs have been tfied in the management
of cognitive impairment most have produced litde or no
benefit.

Alzheimer’s disease is a progressive degenerative
condition affecting mainly patients over 65 years of age. The
rare early-onset form of Alzbeimer’s disease (familial
Alzheimer's disease) has been referred to as pre-senile
dementia. Death usually occurs within 10 years of onset.!
Apart from age other risk factors include Down'’s syndrome
and a family history of Alzheimer’s disease.'? Presence of
the &4 allele of apolipoprotein E is another risk factor; it
correlates with prevalence and age of onset in some forms of
Alzheimer’s disease but use for routine clinical or predictive
testing is not recommended.** Elevated levels of plasma
homocysteine have been linked with the development of
dementia and Alzheimer's disease.? Cardiovascular risk
factors such as diabetes, hypercholesterolaemia, hyper-
tension, and obesity have also been associated with an
increased risk.>® Dialysis dementia, an irreversible condi-
don which has occurred in dialysis patients, has been
associated with excess aluminium in the dialysing fluid but
the role of aluminium in Alzheimer's disease, if any, is
undear.*

Deficiendies in numerous neurotransmitters have been
found in patients with Alzheimer’s disease but reduced
choline acetyitransferase activity leading to reduced
synthesis of acetylcholine remains the most consistent
defect correlating with the severity of the condition.*!?
Attempts to increase acetylcholine concentrations in the
brain have included use of cholinesterase inhibitors, acetylcho-
line precursors, enhancers of acetylcholine release, and cholinergic
agonists. However, none replace lost cholinergic neurones
and therefore none affect overall progression of the disease.

Donepezil, galantamine, and rivastigmine are the main
cholinesterase inhibitors.>*5811-2¢ All have produced modest
improvement in cognition and global dinical impression in
patients with mild to moderately severe disease. However,
there is a lack of long-term studies and little evidence of
their effectiveness in advanced disease although donepezil is
licensed for the treatment of severe dementia in many

All cross-references refer to entries in Volume A

countries. A systematic review found no evidence of any

difference between these 3 drugs with regard to efficacy

although there appeared to be fewer adverse efiects

associated with donepezil compared with rivastigmine.?! In

the UK, NICE? states that donepezil, galantamine, and

rivastigmine may be used in patients with mild to moderate

dementia if given under the following conditions:

¢ treatment should only be started under spedalist
supervision

» patients who continue on the drug should be reviewed
regularly

¢ treatment should only be continued if there was
evidence of benefit

Tacrine was formerly used but is often poorly tolerated and

may cause serious hepatotoxicity. Other cholinesterase

inhibitors that have been tried in Alzheimer’s disease

include metrifonate and physostigmine.

Treatments using precursors of acetylcholine such as lecithin
or choline alone are not generally considered to produce
useful improvements,'®!? although it has been suggested
that choline alfoscerate may be of some benefit.

Fampridine, which enhances acetylcholine release from nerve
terminals has also been tried in Alzheimer’s disease but there
is little evidence of clinical benefit.

Limited improvement has been reported with some
cholinergic agonists and pilocarpine may even exacerbate the
dementia. Muscarinic M, agonists such as cevimeline and
xanomeline have been investigated'2? on the basis that
muscarinic M, receptors appear to be preserved throughout
the course of Alzheimer’s disease. However, these drugs
have not been successful in improving symptoms of the
disease. An alternative line of investigation has been the
stimulation of nicotinic receptors using nicotine.!?

The N-methyl-p-aspartate (NMDA) receptor antagomist
memantine has shown some benefit in various demen-
tias>6-8.14.19.20.24.23 3nd js recommended in the treatment of
moderate to severe Alzheimer’s disease.*3 In the UK,
NICE?? recommends that in moderate disease memantine is
used only in patients who cannot take acetylcholine
esterase inhibitors. It is thought to act through modulation
of the effects of the neurotransmitter glutamate.

A hypothesis that free radicals may initiate and maintain
mechanisms responsible for neurodegeneration in Alzhei-
mer’s disease has prompted the investigation of drugs such
as vitamin E (e.g. a-tocopherol), ginkga biloba, idebenone,
and selegiline for antoxidant therapy but their value remains
to be confirmed.%!%!%2426 Although some older US
guidelines!? have suggested consideration of vitamin E
supplementation in an attempt to slow progression of the
disease, more recent US*’ and European guidelines® do not
recommend it for the treatment of cognitive symptoms
because of limited evidence of efficacy as well as safety
concerns. Selegiline has produced mixed results in a large
number of controlled studies and US guidelines?” note that
few clinicians actually use the drug in dinical practice. A
systematic review?® has found no convindng evidence that
ginkgo biloba is effective in the treatment of dementia or
cognitive impairment; its use is not recommended in
European guidelines.®

Neurotropic or nootropic drugs such as piracetam are
considered 1o enhance memory and cognition. They have
been tried in preventing cognitive deficits associated with
Alzheimer’s disease and other dementias but there is litle
convincing evidence of clinical usefulness.®'2

Many drgs with vasodilator activity were originally tried
in dementia when it was believed that the condition was
due to ‘cerebrovascular insufficiency’ (p. 1269.2), but
overall there was little convindng evidence of benefit.?*
Ergot derivatives such as codergoaine mesilate and
nicergoline have been the most commonly used: however,
any effectiveness is now artributed to their action as
metabolic enhancers or nootropic drugs and their place in
therapy has still to be established.*®

The calcium-channel blocker nimodipine has been of
benefit in dementia of various aetiologies but its role in
therapy remains undclear.?>»

Observations have suggested that oestrogens may reduce
the risk and delay the onset of Alzheimer’s disease in
postmenopausal women receiving HRT.>>#12 However, a
large controlled study found that combined HRT increased
the risk of substantial decline in global cognitive function,
did not prevent the development of mild cognitive
impairment, and doubled the risk of dementia. A beneficial
effect of oestrogens on cognitive function in postmenopau-
sal women who already have mild or moderate Alzheimer’s
disease has not been shown in controlled studies (see
p. 2244.3).

Some retrospective studies also indicate an inverse
assodation between the use of anti-inflammatory drugs suct.
as NSAIDs and the risk of developing Alzheimer’:
disease.%!>!4 However, there is currently insufficen
evidence to support the use of NSAIDs in the treatment o
Alzheimer’s disease.8.14.31

The possibility of an assodation between statin therapy
and a reduced risk of developing dernentia has also beer
mooted. However, a systematic review’? concluded tha
there was good evidence that statins given in later life have
no effect in preventing Alzheimer’s disease and dementia,
and that they should not be prescribed to that end.

Other drugs under investigation for Alzheimer’s disease
include latrepirdine dihydrochloride, an antihistamine that
is reported to also have neuroprotective effects, and
methylthioninium chloride, which is thought to dissolve
and prevent the aggregation of tau protein filaments in the
brain. It is hoped that these and other immune-based
therapies in development will have disease-modifying
effects.’> A vaccine for Alzheimer’s disease is being
investigated. 31427

A less marked degree of impaired memory, without
dementia, is seen in some patients. Many, but not all.
patients with such mild cognitive impairment (MCI) go
on to develop Alzheimer's disease, and there has been
considerable interest in treating them, in the hope of
retarding progression to the more severe condition 203435
However, appropriate strategies for management are
undlear: although wreattnent with cholinesterase inhibitors,
antoxidants, and other drugs used for Alzheimer’s disease
has been investigated, there has been some concern about a
possibly increased risk of death in patients with MCI treated
with galantamine (see Effects on the Cardiovascular and
Cerebrovascular Systems, p. 394.2). In the UK, NICE?¢ does
not recommend the use of cholinesterase inhibitors in
patients with MCL

Vascular dementia?*37-* js a syndrome produced by
ischaemic, hypoxic, or haemorrhagic brain lesions. Vessel
occlusion is the most common cause of vascular dementia
and produces a variety of cognitive defidts depending on
the site of ischaemia. Among the major forms of dementia
recognised are those due to multiple infarcts, single strategic
infarcts, and subcortical white matter ischaemia (Binswan-
ger’s disease). Vascular dementia has a more acute onset
than dementia due to Alzheimer’s disease and in contrast to
the continuous progression of Alzheimer’s disease often has
a stepwise progression. Risk factors for vascular dementia
parallel those for stroke {p. 1269.2) and similar methods for
prevention and treatment may be of use but there is a lack of
evidence from adequately controlled trals. Cholinergic
deficits are well documented in patients with vascular
dementia; cholinesterase inhibitors such as donepenil and
galantamine have been found to be well tolerated and
effective in these patients. Positive results have also been
seen with the NMDA receptor antagonist memantine.?>°
However, in the UK, NICE>® does not recommend the use of
cholinesterase inhibitors or memantine for cognitive decline
in vascular dementa.

Lewy-body d

ta¥’4042 i5 dist

ished from

| other types of dementia by a state of fluctuating cognitive

impairment and confusion; hallucinations, paranoid
delusions, a tendency to fall for no apparent reason, and
transient douding or loss of consciousness are also
characteristic symptoms. In addition, mild extrapyramidal
symptoms may be present and there is increased
susceptibility to the exwapyramidal adverse effects of
antipsychotics (see the Elderly, under Precautions of
Chlorpromazine on p. 1851.1). Severe cholinergic deficits in
patients with Lewy-body dementia have prompted
treatment with cholinesterase inhibitors. Donepezil and
rivastigmine have been shown to be well tolerated and
effective, but further studies are needed to establish their
role.
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Aniracetam is a nootropic drug that has been tried in senile
dementia {p. 388.1). It is given orally in usual dosesof 1.5g
daily.
Refexcnces.
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. Boustani M, et al. Screening for dementia In primary care: a of Prop : y :L'r " (details are given in Volume B)

Single-ingredient rafions. Arg.: Aniran; Pergamid; China:
Bi Si Ling (.28 R): Bo Bang Lin {{85848); San Le Xi (Z5%¥);
Shuntan (8{38); Yi Ling Shu (%R &); Gr.: Memodrin; Referan;

for treating dementia: evidence review for a clinical practice guideline.
Ann Intern Med 2008; 148: 379-97. |
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hydrochloride). -
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UMl — Z4501GN13G.
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Bifernelane is a nootropic that has been given orally in a
usual dose of 150mg of the hydrochloride daily in divided
doses for the treatment of cercbrovascular disorders
incdluding some forms of dementia (p. 388.1).
Preparations

Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparations. Arg.: Cordinal; Neurocine.

Cholme Alfoscerate (NN

Alfoscerato de collna Choline, Alfoscerate de; Choline
Alphoscerate; Choline Glycerophosphate; Cholini Affosceras;
Caolina, alfoscerato’ de; L-c-Gcherylphosphorylcholme
Xonuxa Ansdocuepar.

Choline: hydroxide, (R)~2,3d|hydroxypropyl hydrogen phos-
phate, inner salt.

CeHioNOgP=2572 o ;
CAS — 28319-77:9. . .. . .
ATC — NOTAX02. :

ATC Vet — QNO7AX0Z
UNIt — 60M225GW56.

sitat;  Dihydroergotoxine Mesylate; Dihydroergotoxine
Methanesulphonate; .. Dihydragenated. Ergot Alkaloids;
Ergoloid Mesylates N);: Hydrogenated Ergot Alkaloids;
Kodergokriinimesilaatti; Ko-dergokrin “Mesilat; Kodergokrin-
mesilat; Kodergokrin-mesylat; Kodergokrino mesilatas..

CAS — 11032410 (codergocnne) 8067-24-1 (codergocnne
mesilate).

ATC — CO4AED!. . R
ATC Vet — QCO4AEQDL. = = 7 o i
UNI— X3S33EX3KW: 0 7

Pharmacopoeias. In Eur. {see p. vii), Jpn, and US.

Ph. Eur. 8: (Codergocrine Mesilate). A mixture of
dihydroergocornine mesilate (C;3; HNsOs,
CH,0;5=659.8), dihydroergocristine mesilate, a-dihy-
droergocryptine mesilate, and B-dihydroergocryptine mesi-
late (epicriptine mesilate). It contains 30 to 35% of
dihydroergocornine, 30 to 35% of dihydroergocristine, 20
to 25% of a-dibydroergoaryptine, and 10 to -13% of B-
dihydroergocryptine. A white or yellowish - -powder.
Sparingly soluble in water; sparingly soluble to soluble in
alcohol; stightly soluble in dichioromethane. A 0.5%
solution in water has a pH of 4.2 to 5.2. Protect from light.

USP 36: (Brgoloid Mesylates). A mixture of the
methanesulfonate salts of the three hydrogenated alkaloids,
dihydroergocristine, dihydroergocornine, and dihydroergo-
cryptine, in an approximate weight ratio of 1:1:1.
Dihydroergocryptine mesilate exists as a mixture of alpha-
and beta-isomers. The ratio of alpha- to beta-isomers is not
less than 1.5:1.0 and not more than 2.5:1.0. A white to off-
white, microcrystalline or amorphous, practically odourless
powder. Slightly soluble in water; soluble in alcohol and in
methyl alcohol; sparingly soluble in acetone. A 0.5%
solution in water has a pH of 4.2 to 5.2. Store in airtight
containers. Protect from light.

Uses and Administration

Unlike the natural ergot alkaloids (see Ergotamine,
p. 674.2), codergocrine mesilate has only limited
vasocoustrictor effects.

A mixture of hydrogenated ergot atkaloids, codergocrine
mesilate is used as an adjunct in the symptomatic treatment
of mild to moderate dementia in the elderly (see also
p- 391.3). It is given in oral doses of 1 mg three times daily or
4.5 mg once daily in the morning, preferably before meals.
Higher doses have also been used. It has been given
sublingually, mtramuscularly, subcutaneously, or by intra-
venous infusion.

In some countries, codergocrine mesilate has been used
in the treatment of hypertension, migraine, and in
peripheral vascular disease.

Codergocrine esilate has been used similarly to the
mesilate.

Dementia. Codergocrine hasbeen used for many years in
dementia (p. 388.1) but its value is not established.!** Ori-
ginally its effects were thought to be mediated through
peripheral and cerebral vasodilatation but it is now classi-
fied as a metabolic enhancer.

Laneet 2006; 367: 1262-70.

. National Collaborating Centre jor Mental Health/NICE. Dementia: the

NICE-SCIE guldeline on supporting people with dementia and their
carers in health and social care (issued November 2006}. Available ac

201 Profile
. Stamek JJ, et af. Mild cog i 3 h Amn
Pharmacother 2000; 34: 1179-88. N Chotline alfoscerate is a precursor of acetylcholine and has
Gauthier S, «t d. sy o Expert | been tried in the treatment of Alzheimer’s disease and other
o0 mild cog Mild cogni

dementias (p. 391.2). The usual oral dose is 0.8 to 1.2 g daily
in divided doses; doses of 1g daily have been given by
intramuscular or slow intravenous injection.

hittp://www.nice.org.uk/ dia/pdf/CG42D iafinal.pdf D b
{accessed 27/05/08)
G eral d: for the di. is and
of Alzheimer's dlsuse and other d iated with
European of logical Societies Eur J Neurol

2007: 14: el—elé Also available ac hnp {iwww.efns.org/fileadmin/
user_upl 007,

disorders. lsscdzl:d with _dementia. | pdf (amed 05/08/10)

. Sachdev PS, e al. Vascular and

possible prevention, Med J Aust 1999; 170: 81-5.

. Fatlow MR. Use of antidementia agents in vascular dementla: beyond

Alzheimer disease. Mayo Clin Proc 2006; 81: 1350-8.
McKeith IG. Dementia with Lewy bodles. Br f Prychiatry 2002; 180: 144—
7.

berg MM, Ci i JL. Benefit-risk in the
treatment of dementia with Lewy bodies. Drug Safety 2002; 25: $11-23.
McKeith IG, e al. Diagr aod of d Ha with Lewy

bodies: third report of the DLB Consortium. Nexrology 2003; 65: 1863~
72.

Aniracetam (U$AN ANN]

Treatment with precursors of acetylcholine is
not generally thought to be of benefit in dementia
(p. 388.1). However, in an analysis' of 8 controlled clinical
studies the use of choline alfoscerate shared some benefit
in patients with Alzheimer’s disease or vascular dementia
or with acute cerebrovascular disease. Results of a further
3 uncontroiled studies in the same review suggested that
it might favour functional recovery in patients with cere-
bral stroke.
1. Pametti [, e al. Choline alphoscerate in cognitive decline and in acute
cerebrovascular disease: an analysis of published dinical data. Mech
Ageing Dev 2001; 122: 2041-55.

Preparations

Proprielary Preparations (details are given in Volume B}
Single-ingredient Preparutions. Gr.: Gliatilin: Noebra; Ital.: Bre-
2al; Deledt; Gliatilin; Pol: Gliatlin; Rus.: Cerepro (Iiepenpo);
Cemon (Ueperor); Cholitilin  {Xomwmwpm);  Cholitiline

; Gleacer (T Gliadlin (T ; Ukr.:
Ghanlln {Canarum).

Codergocrme Mesnlafe BNy

The symbol t denotes a preparation no longer actively marketed

1. AN Chrxsp P Co-d:rgucﬂn: mzsyhtr a review ol lls
i and th

n zge-mhled mgnldvc dedline. Drugs Aging 1992; 2: 153-73.
2. Schneider LS, Olin JT.. Overview of clinical trials of Hydergine in
dementia. Arch Neurol 1994; S1: 787-98.
3. Schneider L. o al. Hy for d Available in The Cochrane
Database of Systematic Reviews; Issue 3. Chichester: John Wiley; 2000
(accessed 13/02106).

Erectile dysfunction. For reference to the use of creams
containing codergocrine mesilate, isosorbide dinitrate, and
either aminophylline or testosterone in the treatment of
erectile dysfunction, see under Glyceryl Trinitrate,
p. 1392.3.

Adverse Effects

Adverse effects occasionally reported with codergocrine
mesilate include abdominal cramps, nausea, vomitdng,
headache, blurred vision, skin rashes, nasal congestion,
flushing of the skin, dizziness, bradycardia, and orthostatic
hypotension.

Local irritation has occurred after sublingual use.

Effects on the cardiovascular system. Of 8 patients given
codergocrine mesilate 1.5mg three times daily for the
treatment of dementia, 3 developed severe sinus brady-
cardia associated with general deterioration in their condi-
tion, necessitating withdrawal of the treatment.! However,
no sinus bradycardia had been seen in 40 elderly patients
in whom the dose was built up 1o 1.5 mg three times daily
over 3 weeks.?

1. Cayley ACD o nl Sinug bndycardu following treatment with
! BMJ 1975; 4: 384-5.
with Hydergine.

2. CohenC. SimuL dy
1975; & 581.

BMJ
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Precautions

Codergocrine mesilate should be used with caution in
patients with severe bradycardia.

Interactions

Tidopidine. Codergocrine mesilate reduces plasma con-
centrations of tidlopidine, see p. 1513.1.

Pharmacokinetics

Preparations

Proprietory Preporations (details are given in Volume B)
Single-ingredient Preparations, Austria: Nehydrint; Braz.: Iske-
mil; Gr.: Agiobita; Alfacrist; Ancef: Beytina; Cristil; Diertina;
Ergobel; Ergocrist; Ergofil; Fenitina; Guadal; Memotil; Menii-
dose; Nor don; Thriolan; T ; Port.: Diertina; Spain:
Diertine; Ergodavurt.

Multi-ingredient Preparations. Arg.: Cervilane; Cinacris; Micer-
fin; Austria: Brinerdin; Braz.: Isketam; Norogil; Vertizine D;
Chile: Cervilane; Cz.: Anavenol; Crystepind; Ersilan; Neocryste-
pint; Fr.: Iskedyl; Ital: Brinerdina; Mex.: Cervilan; Pol.: Anave-

Codergocrine is rapidly absorbed from the gastrointestinal
tract; peak plasma concentrations are reached in about 1 to
2 hours after an oral dose. Oral bioavailability is low; this
has been auributed to incomplete absorption from the
gastrointestinal tract and extensive first-pass metabolism. It
is 81% bound to plasma proteins. Elimination is biphasic
with a short half-life of 1.5 to 2.5 hours {a phase) and a
longer half-life of 13 10 15 hours (p phase). Codergocrine is
mainly excreted with bile in the faeces, although small
amounts are eliminated in the urine as metabolites and
unchanged drug.

Preparations
Proprietory Preparations (details are given in Volume B)

ient Preporafions. Arg.. Coplexina; Ergoxina;
Hydergina; Vimowadine; Austria: Dorehydrint; Ergomed;
Hydergin; Belg.: Hydergine; Ibexone; Stofilan; Braz.: Coder-
gine; Hydergine; Camad.: Hydergine; China: Hydergine (¥ 78
#K); Percnan ($i&E#E); Si Qing (BM); Trigogine (EMMW); Cz:
Secatoxin Forte; Fin.: Hydergin: Fr.: Capergyl: Hydergine:
Ger.: DCCKt; Hydergin: Hydro-Cebral; Orpholt; Gr.: Border-
sint; Ecuor; Engestol-Hyd; Hidrosan: Huperloid: Hydergine;
Ibergal; Iresolamin; Kerasex; Nor in; Nulin; Pallotrinate;
Phenyramon; Primarocin; Resinat; Santamin; Uvu; Zidrol; Zin-
valon; Zodalin; Hong Kong: Headgent; Hydergine; Stofilant;
Trigogine: India: Cereloid; Hydergine; Indon.: Cirloid; Ergotika;

Exergin: Fontula; Hydergin; Proccrc. Xepadergin- I.mul'

Hydergine; Ital: Hydergina; L ),

Mex.: Hydergina; Philipp.: Hydergine; Port.: Hydc;gme. Smga-
pore: Headgen; Hydergine: Trigogine; Spaim: Hydergina; Swed.:
Hydergin; Switz: Ergohydrinet; Hydergine; Thai.: Alergot: Hel-
con; Hyceral; Hydergine; Hydrine; Hymed; Naline; Togine; Tri-
gogine; Vasculint; Vasian; Turk.: Segol; USA: Gerimalf;
Hydergine; Venez.: Astergina.

Mulii-ingredient Preparafions. Arg.: Difusil Reagin Vascular;
Ukr.: Distonin ([lacrouns)t.

Preparations
BP 2014: Codergocrine Tablets;
USP 36: Ergoloid Mesylates Capsules; Ergoloid Mesylates Oral
Solution; Ergoloid Mesylates Tablets.

Dlhydroergocnshne Mesilate anmy

th|droergocnst|na, mesdato de, Dlhldroergokrlstlno meSI~
»Iatas Dihidroergokrisztin-mezilat; Dibydroergocristine, mési-
:late de; Dihydroergocristine. Mesylate; Dihydroergocristine
-Methanesulphonate; Dihydroergocristini Mesilas; Dihydroer-
 gocristinmesilat; D:hydroergoknsmnimesﬂaatu Dlhydroer-
gokristinmesilat; Dihydroergokristin-mesylst.
(6aR.9R0ARI-N-[(2R 55,10a5,10b5)-5-Benzyl- IOb-hydroxy -2-
lsopropyl -3 6-dioxodctahydro-8H[1, 3loxazolo[3,2-alpyrrolo
[2,1-cipyrazin-2-yl}-7-methyl-4,6,62,7.8,9,10,10a-octahydroin-
dolof4,3- fg]qumohne—9{arboxamlde methanesulphonate .
CasH4uNsOs,G“4035—7073 :
EAS. —'17479-19-5 {dlhydr', rgocnsnne)- 4730—10-7 {d' -
dme/gocnsnne me.s:la!e) .

| ATC — CO4AEO4.
ATC Vet — QCO4ALD4. :
UNIt — DS7CLT8UAM, S i s

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

Ph. Bur. 8: (Dihydroergocristine Mesilate). A white or
almost white, fine crystalline powder. Slightly soluble in
water; soluble in methy! alcohol. A 0.5% solution in water
has a pH of 4.0 to0 5.0. Protect from light.

Profile

Dihydroergocristine mesilate is a component of codergo-
aine mesilate (p. 389.2) and has similar actions. In some
countries it has been given orally in doses of 3 10 6 mg daily
in divided doses in the symptomatic treatment of mental
deterioration associated with cerebrovascular insufficiency.
It has also been given by intamuscular or intravenous
injection.

References.

1. Prandosi A, Zavatini G. Dihy 8 ine in the of elderly
patients with cognitive deterioration: a double-blind, placebo-
controlled, dose-respanse study. Curr Ther Res 1994; 55: 1391-140%.

All cross-references refer to entries in Volume A

nolt: Nor ; Venacorn; Rus.: Anavenol (Awaseson); Bri-
nerdin  (Bpuuepmm); Crystepin  (Kpucrenmu); Normatens
(H ); S.Afr.: Brinerdin; Spain: Clinadil; Diemil; Switz.:

Brincrdlne Thai.: Bedin: Brinerdin; Briscotint; Uks.: Norma-
tens (Hopwatenc).

Dihydroergocryptine Mesilate

Dihidroergocriptina, mesilato de; Dihydroergocryptine
Mesylate; Dihydroergocryptine Methanesulphonate; Dihy-
droergokryptine Mesylate.

C3HiaNsOsCH,035=6738

CAS — 25447-66-9 {dihydroergocrypline, a-isomer); 19467-62-
0 (dihydroergocryptine, B-isomer); 14271-05-7 (dihydroergo-
cryptine mesilate, a-isomer); 65914-79-6 (dihydroergocryptine
mesilate, B-isomer).

ATC — NO4BC03.

ATC Vet — QNO4BCO3. . '

UNIl — 5AAV003TAQ (dlhydroergoc:yprlne mes:lare),
Z4i7BUSBDN (dihydroergocryptine mesilate a-isornet);
79Y4U49129 (dihydroergocryptine mesilate B-isomer).

Profile

Dihydroergocryptine mesilate is a component of codergo-
crine mesilate (p. 389.2) and has similar actions. It has been
given orally in doses of up to 20 mg daily for migraine, and

4 in maintenance doses of up to 60 10 120mg daily for

parkinsonism. It has also been used for age-related
dementia and to inhibit lactation. In some countries it has
been given with caffeine for cerebrovascular and peripheral
vascular disorders.

References.
1. Scarzella L, ¢ al. Dihyd yptine in the of senile
psycho-organic syndrome. Int J Clin Pharmacol Res 1992; 12: 37-46.

2, Battistin L ef al. Alpha-dih; gocryptne in Paridnson’s disease: a
multicentre randomized double blind parallel group study. Aas Newro!
Scand 1999; 99: 36-42,

3. g B. ¢f al. Alpha-dihyd yptine in the of de
novo parkinsonian patients: results of a multcentre, randomized,
double-blind, placebo-controlled study. Ada Newrol Scand 2000; 101:
372-80.

4. Midelt G, o al. Alpha-dihydroergocryptine and predictive factors in
migraine prophylaxis. Int J Clin Pharmacol Ther 2001; 39: 144--51.

5. Tergau P, # al. Treacment of restless legs syndrome with the dopamine
agonist alpha-dihydroergocryptine. Mov Disord 2001; 16: 731-3.

6. Albanese A. Colosimo C. Dihydroergocriptine in Parkinson’s disease:
clinical efficacy and comparison with other dopamine agonists. Acta
Neuro! Scand 2003; 107: 349-55.

7. Mailland E. et al. Alpha-dihyd ypunc in the long.
Parkinson's discase. Arzneiminelforschung 2004; 54: 647-54.

therapy of

Preparations

Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparafions, China: Cripar (FLFM); Cz:
Almirid$; Ger.: Almirid}; Cripart; Gr.: Daverium; Irl: Almir-
idt; Ital.: Daverium; Myrol; Mex.: Diamin; Pol.: Almirid; Port.:
Striatal; Rus.: Vasobral (Baso6pan); Switz.: Cripart.

Multi-ingredient Preparations. China: Vasobral (#NiZE); Fr.
Vasobral; Hong Kong: Vasobral,

Donepezil Hydrochloride

{BANM, USAN, ANNM/

BNAG; Donépézil, Chlorhydrate de; Donepezil Hidrokiordr,
Donepezili Hydrochloridum; Donepezilo, hidrocloruro de; E-
2020; ER4111 (donepezil); Hidrocloruro de donepezilo;
Donenesuna Mgpoxnopua,

{+)-2-{(1-Benzyl-4- pspendyl)methyl} SG—dnme(hoxy~1 -mda~

none hydrochloride. :

"CoH2NO3HCI=4160

CAS. — 120014064 {donepezll) 142057-, 792 (donepezil);
120011-70-3 (donepezil hydrochlonde) 142057 77-0 (donepezil
hydrochloride).

ATC — NO6DAD2.

*ATC Vet — QNOGDAO2.

UNIl — 302T2P1890.

Pharmacopoeias. In US.

USP 36: (Donepezil Hydrochloride). A white to off-white,
crystalline powder. Soluble in water and in glacial acetic
acdd; slightly soluble in alcohol and in acetonitrile; freely

soluble to soluble in chloroform; practically insoluble in
ethyl acetate and in #-hexane. Store at a temperature of 21
degrees to 25 degrees, excursions permitted between 1%
degrees and 30 degrees.

Uses and Administration

Donepezil hydrochloride, a piperidine derivative, is
reversible and selective inhibitor of acetylcholinesterase
with actions similar to those of neostigmine (p. 687.2). It i:
highly selective for the CNS and is used for the symptomatic
treatment of dementia in Alzheimer’s disease (p. 392.3). I
the UK, the licensed use of donepezil is limited to those
patients with mild to moderately severe dementia (but see
p. 392.3); in the USA it is also licensed for use in those with
severe symptoms.

Regardless of severity, donepezil hydrochloride is given
in an initial oral dose of 5mg once daily increased ii
necessary after 4 1o 6 weeks to 10mg once daily; the dose
should be taken just before bedtime. In those with severe
symptoms, after 3 months, a further increase to a dose of
23 mg once daily may be considered. Clinical benefit should
be reassessed on a regular basis.

in some countries, donepezil is also licensed for use in
patients with vascular dementia {p. 392.3); doses are similar
to those used for the treatment of mild to moderate
demeniia in Alzheimer's disease.

Dementia. Donepezil hydrochloride is used in the sympto-
matic treatment of dementia in Alzheimer’s disease
(p. 388.1). In individual studies, it appears to produce
modest benefits in some patients with mild to moderately
severe dementia.'** These findings are also supported by a
systematic review® which concluded that, for treatrment
periods of up to 1 year, donepezil produces modest
improvements in cognitive function and global clinical
state. Benefit has also been reported in patients with more
severe dementa.’®
In the UK, NICE states that donepezil may be used in
patients with mild to moderate dementia if given under the
following conditions:®
e meatment should only be started under specialist
supervision
e patients who continue on the drug should be reviewed
regularly
¢ treatment should only be continued if thcre was
evidence of benefit
Donepezil has also been tried in patients with mild cognitive
impairment (MCI).'%!! Findings from a double-blind study'!
have suggested that although donepezil therapy was
associated with a lower rate of progression to Alzheimer’s
disease during the first year of treatment when compared
with placebo, the rate of progression after 3 years of therapy
was not lower than that of the placebo group. The authors of
a systematic review'? of these 2 studies found no evidence to
support the use of donepezil in patients with MCL. Any
benefits were considered to be minor, short-lived, and
associated with significant adverse effects. A more recent
study'’ conducted over 48 weeks found a small but
significant improvement in the score of one cognitive
measure with donepezil when compared with placebo;
however, there were no changes in other measures of global
impairment or function. The authors considered that such
measures may not be sensitive enough to detect changes in
patients with MCIL
Donepezil may be effective in the treatment of vascular
dementia. Results from a randomised, controlled study'
have shown an improvement in cognition and global
function in patients with probable or possible vascular
dementia. A systematic review also concluded that
donepezil improved mild to moderate vascular cognitive
impairment in the short term (treatment for 6 months).'>
The manufacturer has reported’® that out of a total of 3
studies of donepezil in vascular dementia, one (Study 319)
showed an apparently increased mortality compared with
placebo: 1.7% and 0%, respectively. In a combined analysis
of the other 2 studies, the mortality rate was 1.7% in the
donepezil group and 2% in the placebo group. Combined
analysis of all 3 studies showed no statistically significant
difference in the mortality rates between the donepezil
(1.7%) and placebo (1.1%) groups; the risk of vascular
events such as stroke and myocardial infarction was also
similar for each group. The unexpectedly low mortality rate
with placebo in Study 319 was unusual given the age and
pathology of the subjects. An increased risk of death has also
been reported with another acetylcholinesterase inhibitor,
galantamine, when used in patients who did not have
Alzheimer’s disease (see Effects on the Cardiovascular and
Cerebrovascular Systems, p. 394.2).
1. Rogers SL, of al. A 24-week. double-bdlind, placebo-controlled trial of
donepe7il in patients with Alzheimer’s disease. Neurology 1998; 30: 136—
45.

2. Mohs RC, ef ai. A 1-year, placebo-controlled preservation of function
survival study of donepezil in AD patients. Neurology 200); 57: 481-8.
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3. Winblad B, & al. A 1-ycar, randomized, placebo-controlled study of
doaepezil in patients with mild to moderate AD. Neurology 2001; $7:
489-95.

4. Holmes C. a al. The efficacy of donepezil in the weztment of
i in Alzhei disease. 2004; 63:

214-19.
S. Birks J, Harvey RJ. D 1 for d due to Alzh s disease.

Available in The Cochrane Database of Systematic Reviews; Issue 1.
Chichester: John Wiley; 2006 (accessed 13/02/06).
6 Pcld.man H, &t al. A 24-week, randomized, double-blind study of
lin 10 severe Alzheimer's disease. 2001; 57:
613-20.

7. Winblad B, e al. Donepexzil in patients with severe Alzheimer’s disease:
double-blind, parallel-group, placebo-controlled study. Lamcet 2006;
367: 1057-65.

8. Black SE. o ai. Donepezil preserves cognidon and global function in
patients with severe Akh:lmer disease, Neurology 2007: 69: 45969,

9. NICE. and ine for the
treatment of Alzheimers disease (review) (issued March 2011).
Available at:  hup://www.nice.org.uk/nicemediaslive/13419/53619/
$3619.pdf (accessed 11/04/11)

10. Salloway S a al. Emacy ol donepezﬂ in mild cognitive impairmens: a

d pla d trial. 2004; 63; 651-7.

11. Petersen RC, #f al. Vitamin E and donepezil for the treatment of mild
cognitive impairment. N Engl J Med 200S; 352: 2379-88,

12. Birks J, Flicker L. Dx il for mild Available in
The Cochrane Database of Systematic Rﬂl:"s Issue 3. Chichester: John
‘Wiley: 2006 {accessed 09/08/07}.

13, Doody RS, a al Doncped.l treatment of padents with MCL: a 43-week

d oial. 2009; 72: 153561,

14. Black S, et al. Eﬂlacy and ility of d ezil in vascular

positive results of a 24-week, mul d

Effects on the nervous system. Restless legs, mumbling,

and stuttering developed in an elderly patient after

increasing the dose of donepezl to 10mg daily.! Symp-

toms resolved when donepezil was withdrawn and

recurred on rechallenge.

1 A I-Barkate K, e al. with pezil in
A disease. Arn Ph 2000; 34: 1347,

Effects on the urinary tract. Urinary incontinence is a
recognised adverse effect of the older anticholinesterases
such as neostigmine; not unexpectedly there have also

been cases associated with donepezil.!

1. Hashimoto M. e al. Urinary incontnence: an unrecognised adverse
effect with donepezil. Lancer 2000; 386: 368.

Precautions

Preparations
Propristory Preparations (details are given in Volume B)
Singhnwudiaﬂhepavmm Alzaimax; Cebrocal; Crialix;

; Donpex; D T; Endodar;
Ean Lirpan; Oldmot. Onefin; Valpex; Austral.: Aricept; Aus-
tria: Aricept; Belg.: Aricept: Braz: Epez; Eranz; Ziledon;
Canad.: Aricept; Chile: Dazolin; Dopaben; Eranz; Evimal; Fin-
cip; China: A Rui Si (MIB#AR); Aricept (5232#8); Fang Qing {JF
) Fu Si Ke (Pk§i%); Gai Fei (#¥); Jia Qi (IMF); Nuo
Chong (#); Sai Ling Si (JRKM); si Bo Hai (B14#); Cz:
Adonep; Alzhedont; Alzil: Aricept; Calofra; Dobedipil; Donpe-
thor; Dospelin; Ezida; Landex; Mazl; Nepla; Oneza; Prome-
more; Tolerdxlan Yaspal; Demm.: Aricept; Dobedipilt;

Domethan; D : D tot: Donespess Memact; Fin.:
Aricept; Doneratio; Yasnal, Fr.: Aricept; Ger.: Aricept; Gr.: Arl-
cept; Aripezil; D l; Donelet; D: D

Donepezil and other acetylcholinesterase inhibitors should
be used with caution, if at all, in patients with
gastrointestinal or urinary-tract obstruction; their use is
not recommended in patients recovering from bladder or
gastrointestinal surgery. Care is also required in patients
with a history of asthma, obstructive pulmonary disease,
Parkinson’s disease, or seizures, and in those, with, or at risk
of developmg, peptic ulcer disease. Patients with

placebo-controtled. clinical tdal. Stroke 2003; 34: 2323-30.

15. Malouf R, Birks 'J. Donepezil for vascmlar cognitive impairment
Availabie In"The Cochrane Database of Systematic Reviews Issue 1.
Chichester: John Wiley; 2004 (accessed 13/02/06).

. Eisai, Jpn. Eisai reports results from latest donepezil study in vascular
dementta (issued 16th Man:h. 2006) Available at: hup://www.eisai.co.
p 19/08/07)
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Parkinsonism.  Although acetylcholinesterase inhibitors
such as donepezil hydrochloride may theoretically worsen
parkinsonism symptoms, particularly tremor, it has been
tried for use in the treatment of drug-induced psychosis in
patients with Parkinson’s disease {see Disturbed Beha-
viour, p. 1030.2).

Adverse Effects and Treatment

Adverse effects of acetylcholinesterase inhibitors such as
donepezil notably include nausea, vomiting, anorexia,

cal ular conduction disorders such as sick-sinus
syndrome may be susceptible to the vagotonic effects of
acetylcholinesterase inhibitors.

Dizziness, somnolence, fatigue, and muscle cramps may
occur especially when starting treatment with or increasing
the dose of acetylcholinesterase inhibitors; the performance
of skilled tasks such as driving may be affected.

ia. The Drug Database for Acute Porphyria, com-

piled by the Norwegian Porphyria Centre (NAPOS) and

the Porphyria Centre Sweden, dassifies donepezil as possi-

bly porphyrinogenic; it should be used only when no safer

alternative is available and precautions should be consid-
ered in vulnerable patients.!

1. The Drug Database for Acute Porphytia. Available at: hup://www.

drugs-porphyria.org (accessed 25/10/11)

Interactions

diarrhoea, fatigue, and dizziness. Other ¢ adverse
effects include abdominal pain, dyspepsia, rash, pruritus,
headache, somnolence, muscle cramps, insomnia, sweating,
tremor, and syncope; upper-respiratory-tract and urinary-
tract infections have been noted. Rare cases of angina, sino-
atrial and AV blocks, bradycardia, peptic ulcers, gastro-
intestinal haemorrhage, extrapyramidal symptoms, and
seizures have been observed. Psychiatric disturbances,
including depression, hallucinations, agitation, aggressive
behaviour, and confusion have also been reported. There is
a potential for bladder outflow obstruction. Minor increases
in serum-creatine kinase have also occurred with donepezil.

Increased liver transaminases have been noted with
acetylcholinesterase inhibitors; hepatotoxicity may be
severe with the acetylcholinesterase inhibitor tacrine (see
p- 398.3).

The use of acetylcholinesterase inhibitors has been
associated with weight loss and consequently some licensed
product information has recommended that a patient’s
weight is monitored during treatment. Female patients have
been found to be more susceptible to nausea, vomiting,
anorexia, and weight loss.

Overdosage with cholinesterase inhibitors may result in
*cholinergic crisis’, the details of which are described under
Adverse Effects of Neostigmine, p. 688.2.

Reviews of the safety profile of donepezil.

1. CSM/MCA. Donepezil {Aricept). Current Problems 1999; 23: 7. Also
available av hup://www.mhra. gov. uklbome/ndcpl;’(déml:e-cﬂ
FILE&-dDacName=CON20232
leased (accessed 13/08/07)

2. Jackson S, et al. The safety and tolerability of doncpezil in patients with
Alzheimer's discase. Br J Clin Pharmacol 2004; 58 (suppl 1): |-8.

atestRe-

Effects on the cardiovascular system. The Australian
Adverse Drug Reactions Advisory Committee noted in
October 2004 that it had received 32 reports of cardiac
arrhythmias associated with donepezil (14 of bradycardia,
1 bundle branch block, 5 AV blocks, 10 cases of syncope,
and 2 unspedified), as well as 7 cases of myocardial infarc-
tion or cardiac arrest.! There had been 7 reports of similar
cardiovascular effects with rivastigmine and 6 with galan-
tamine; the larger number with donepezil was almost cer-
tainly due to wider usage of this drug.’ Most patents
recovered when the drug was stopped or the dose
reduced, though many were hospitaliscd and in 4 cases a
pacemaker was required.

One study in vascular demcmia rcponed an increased
death rate with donepezil (see Demenna P- 390.3) but no
increase in vascular events.

1. Adverse Drug Advisory Cq {ADRAC). l" Il
inhibitors and cardiac anhylhmhs. Aust Adverse an RudBulI 2004; 23
19-20. Also fable at: bup:. VW.123.80V. d

pd! (accessed 13/02/06)

The symbol { denotes a preparation no longer actively marketed

As for Neostigmine, p. 688.3. Hepatic metabolism of
donepezil via the cytochrome P450 system has been
demonstrated; plasma concentrations of donepezil may be
raised by drugs that inhibit the isoenzyme CYP3A4 such as
ketoconazole, itraconazole, and erythromycin, and by those
that inhibit the isoenzyme CYP2D6 such as fluoxetine and
quinidine. Conversely, plasma-donepezil concentradons
may be reduced by enzyme inducers such as rifampicin,
phenytoin, carbamazepine, and alcohol.

Anfimuscarinics. Although antimuscarinics are expected
to antagonise the effects of anticholinesterases, such com-
binations are sometimes used in patients with dementia
who are distressed by symptoms of urge incontinence.!
There have been, however, a few cases® of agitation,
anxiety, confusion, aggression, and delusion precipitated
by tolterodine in patients who had been stable on donepezil
or rivastigmine. The interaction appeared to cause a state
of cholinergic neurogenic hypersensitivity, similar to sud-
den withdrawal of the anticholinesterase.
1. Siegler EL, Reidenberg M. T of urina with
anticholinergics in patients taking cholinesterase inhibitors for demen-
tia. Clin Pharmacol Ther 2004; 75: 434-8.
2. Edwards KR, O‘Connor JT. Risk of deliium with concomitant use of
and ibitors. J Am Geriatr Soc 2002:
50: 1165-6.

Pharmacokinetics

Donepezil hydrochloride is well absorbed from the
gastrointestinal tract, maximum plasma concentrations
being achieved within 3 to 4 hours after ingestion. It is about
95% bound to plasma proteins, mainly albumin. Donepezil
undergoes partial metabolism via the cytochrome P450
isoenzyme CYP3A4, and to a lesser extent by CYP2D6, to 4
major metabolites. About 11% of a dose is present in plasma
as 6-0-desmethyldonepezil, which has similar activity to the
parent compound. Over 10 days, about 57% of a dose is
recovered from the urine as unchanged drug and
metabolites, and about 15% from the faeces; 28% remains
unrecovered suggesting acc lation. The elimination
half-life is about 70 hours. Steady-state concentrations are
achieved within 3 weeks of the start of therapy.
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L. Tiseo PJ, etal, and of “C-d in healthy
volunicers: a ﬂngk dosc study. Br J Clin Pharmacol 1998; 46 (supyl 1)
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™

Donopez; Dozilax; Hanja; Kx.bilis. Nepezil; Penezil; Pezale; Razil;
Sulbenin; Tactrol; Venaxen; Homg Kong: Aricept: Hung.: Ari-
cept; Donecept; Donectdl; Donesyn; Palixid; India: Aricep; Dep-
2il; Donasure; Donaz; Donecept; Donep; Dopezil; Dorent; Nozil;
Indon.: Aldomer; Alzim; Aricept; Fordesia; IrL: Aricept; Aripez;
Aripil; Arizime; Dentap; Donecept; Donelinn; Donesyn; Dozept;
Israel: Aricept; Asenta; Memorit; Ital.: Aricept; Lizidra; Memac:
Yasnoro; Jpm: Aricept; Malaysia: Aricept; Mex.; Eranz; Norw.:
Aricept; NZ: Aricept; Concorda; Donaccord; Donezil; Philipp.:
Aricept; Done; Donezel; Pol.: Alzdone; Alzepezil; Apo-Doperil:
Aricept; Cogiton: Cognezﬂ Dobcdipd. Donec:pt, Donedleus;
DoncctiL D ; Donesyn; Memo-

pex; Red: Ricordo ymepezil; Yasnal; Port.:
AllziL Alkimus; Aricept; Damzipilt; Dilpeze}; Dizil; Dollzl-r
Fremptel; Paxelt; Rus.: Aricept (Apmcenr); Yasnal (Slcwan); S.
Afr.: Aricept; Ariknow; Donecept; Singapore: Aricept; Spain:
Aricept; Lixben; Yasnal; Swed.: Aricept; Azepezil; Switz.: Ari-
cept; Thai.. Asicept; Donept; Tonizep; Turk.: Alzancer; Aricept;
Arypez; Dement; Divare; Doenza; Dozyl; Nopez: Zhedon; UK:
Aricept; Ukr.: Almer (Amep); Alzepil (Amemun); USA: Aricept;
Venez: Eranz.

USP 36: D il Hydrachloride Orally Dis
Donepezil Hydmchlondg 'l'ablevs

g Tablets;

Fonturcceiam NN @

phenyl 2 pyrrohdone
Carphedon; Fonturacétam,‘ ontutacetamum, Karfedon; 4-
Phenylpwacetam'womypaqeﬁm R
 rac-2(2-Oxo-4-phenyipyrolidin:1-ylacetamide.
CioHiaN0;=2183 02 ; 3
CAS

Profile

Fonturacetam is a nootropic and has been used in the
management of various cerebrovascular disorders. It has
also been abused in sport.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient P Rus.: Ph il (@
Ukr.: Entrop (:-)mpou), Phenotopil (Omrponu)

Galantamine Hydrobromide

{BANM, USAN, NNV

Galantamina, hidrobromuro de;-Galantamine, Bromhydrate
de; Galantaminhydrobromid; Galantamini hydrobromidum;
‘Galanthamine Hydrobromide; Galanthamini Hydrobromi-
dumy; Hldrobromuro de gafantamnna, l'anAH'raMMHa f wnpo—
“Gpommp, :

‘(4a5,6R,8a5)-4a,5,9,10,1 1,1 2- Hexahydro 3-methoxy-11-
»methyl -6H-benzofuro[34,3, 2-ef][2]benzazep|n—6-ol hydro‘

Descript!on. The hydrobromide of galantamin:, an
alkaloid which has been obtained from the Caucasian
snowdrop (Voronov’s snowdrop), Galanthus woronowit
(Amaryllidaceae), and related species. .
Pharmacopoeias. In Chin., Eur. {see p. vii), and US.

Ph. Bur. 8: (Galantamine Hydrobromide). A white or almost
white, crystalline or amorphous powder. Sparingly soluble
in water; very slightly soluble in dehydrated alcohol; it
dissolves in dilute solutions of alkali hydroxides. pHof a2%
solution in water is 4.0 to 5.5.

USP 36: (Gal Hydrobromide). A white to almost
white powder. Sparingly soluble in water; very slightly

The symbol ® denotes a substance whose use may be restricted in certain sports (see p. viii)



392 Antidementia Drugs

soluble in alcohol; soluble in 0.1N sodium hydroxide;
insoluble in propyl alcohol.

Uses and Administration

Galantamine hydrobromide is a reversible inhibitor of
acetylcholinesterase activity, with actions similar to those of
neostigmine {p. 687.2). It also has an inuinsic action on
nicotinic receptors. It is used in the symptomatic treatment
of mild to moderately severe dementia in Alzheimer’s
disease (but see p. 394.1)."

Galantamine is given as the hydrobromide although
doses are expressed in terms of the base: 5.1mg of
galantamine hydrobromide is equivalent to about 4mg of
galantamine. An initial oral dose of 4 mg is given twice daily
with food for 4 weeks, then increased to 8 mg twice daily.
This dose should be maintained for at least 4 weeks;
thereafter, the dose may be further increased to 12 mg twice
daily according to response and tolerance. A modified-
release preparation is also available for.once-daily use. The
dinical benefit of galantamine should be reassessed,
preferably within the first 3 months, and thereafter on a
regular basis. Reductions in dose may be necessary in
patients with hepatic or renal impairment (see p. 394.1) or
in those also taking certain cytochrome P450 isoenzyme
inhibitors (see Interactions, p. 394.2).

Galantamine hydrobromide has also been used in
various neuromuscular disorders, and to curtail the muscle
relaxation produced by competitive neuromuscular block-
ers.

Administration in hepatic impoirment. No dose adjust-
ment of galantamine is necessary in mild hepatic impair-
ment. Patients with moderate impairment should begin
with an oral dose of 4mg once daily (or 8mg every other
day if using a modified-release preparation), preferably
taken in the morning, for at least one week; thereafter the
dose may be increased to 4mg twice daily (or its once-
daily equivalent if using a modified-release preparation)
for at least 4 weeks, with subsequent increases up to a
maximum of 8 mg twice daily (or its once-daily equivaleat
if using a modified-release preparation). Galaptdmine is
contra-indicated in severe impairmem (Child-Pugh score
greater than 9) due to lack of data.

Administration in renal impairment. UX licensed product
information states that no dose adjustment is necessary for
galantamine in mild or moderate renal impairment. How-
ever, US licensed product information recommends that
the dose should not exceed 16 mg daily in patients with
moderate impairment.

Galantamine is contra-indicated in severe impairment
(creatinine clearance less than 9 mL/minute) due to lack of
data.

Dementia. Reviews!? suggest that galantamine is of
bepefit in patients with mild to moderate symptoms of
Alzheimer’s disease (p. 388.1); evidence in more severely
impaired subjects is lacking. In the UK, NICE states
that galantamine may be used in patients with mild to
moderate dementia if given under the following condi-
tions:*
o treatment should only be started under specialist
supervision,
» patients who continue on the drug should be reviewed
regularly
s treatment should only be continued if there was
evidence of benefit
Galantamine may also be effecive in the treatment of
vascular dementia. Results from a randomised, controlied
study’ have shown a trend towards improved cognition in
patients with probable vascular dementia, although patients
numbers were too small for this to be significant. A more
recent multicentre study® in patients with probable vascular
dementia found cognitive improvement with galantamine
to be greater than with placebo; however, improvement in
“daily activities with galantamine was similar to that seen
with placebo.

A systematic review® concluded that galantamine could
not be recommended for treatment in patients with mild
cognitive impairment because of limited clinical benefit and an
unexplained association with an excess death rate (see also
Effects on the Cardiovascular and Cerebrovascular Systems,
p.394.2).

1. ScottLJ, Goa KL. Galantamine: a review of its use in Alzheimer’s disease.
Drugs 2000; 60 1095-1122.

2. Pearson VE. Galantamine: a new Alzheimer drug with a past life. Ann
Pharmacother 2001; 35: 1406-13.

3. Loy G, Schneider L. Galantamine for Alzheimers disease and mild
cognitive impairment. Avajlable In The Cochrane Database of
Systematic Reviews: Issue 1. Chichester: John wnq 2006 faccessed
14/02/06).

4. NICE. ine and {or the
treatment of Alzhcimer's disease (teview) (issued March 2011).
Available at:  http://www.nice.org.uk/nicemedia/live/1 3419/53619/
53619.pdf (accessed 11/04/11)

All cross-references refer to entries in Volume A

w

5 Erhmunzd T, o al. Efficacy of galanumlne Xn pmbablz vascular
and Alzh s disease b
disease: a randomised trial. hlm 2002; 359: 12!3—90
6. Auchus AP, o al.
randomized trial. Neurvlagy 2007; 69: 448-58.

Adverse Effects, Treatment, and Precautions

As for Donepezil, p. 391.1. Hypertension has also been
reported with galantamine.

For details regarding dose adjustments in moderate
hepatic or renal impairment, see under Uses and
Administration, above. There are no data on the use of
galantamine in patients with severe hepatic or renal
impairment and consequently in the licensed product
information it is contra-indicated in such patients; it should
also not be given to patients with both significant hepatic
and renal impairment.

Effects on the cardiovascular and cerebrovascular sys-
fems. Results from 2 studies of the use of galantamine in
mild cognitive impairment {an unlicensed indication)

of vascular di a

have suggested that there may be an increased risk of |
death in patients given galantamine compared with those |

on placebo: out of a total of about 2000 patients, 13 died

in the galantamine groups with only 1 death reported in |
the placebo groups.? About half of the deaths were |

caused by cardiovascular or cerebrovascular events.

For a suggestion of possibly increased mortality with :

donepezil in patients with vascular demnentia, see Dementia,

p. 390.3.
1. Janssen-Ortho Inc. Safety mformauon from Invesugauonal nudles with
Reminyl in mild

{MCT) (issued 18th April, 2005). Available au: hup:, waw ‘he-se.ge.cal
dhp-mps/alt_formats/hpfb-dgpsa/pdi/medeil/reminyl_hpc-eng.pdf
(accessed 05/08/08)

2. Ortho-McNeil prescribing i
deaths in subjects with mild mgm(lvt impalrment (MCI} {issued 31st
March, 2005). Available au hup://www.{da.gov/downloads/Safety/

roducts/

UCM164870.pdf (accessed 19/08/10)

Porphyria. The Drug Database for Acute Porphyria, com-

piled by the Norwegian Porphyria Centre (NAPOS) and

the Porphyria Centre Sweden, classifies galantamine as

possibly porphyrinogenic; it should be used only when no

safer alternative is available and precautions should be

considered in vulnerable patients.’

L. The Drug Database for Acute h ilable ar: htp:

drugs-porphyria.org {accessed ZSIIOIII)

Interactions

As for Neostigmine, p. 688.3. Galantamine is partially
metabolised by the cytochrome P450 isoenzymes CYP2D6
and CYP3A4. Consequently its bioavailability may be
increased by drugs that inhibit CYP2D6, such as quinidine,
fluoxetine, fluvoxamine, and paroxetine, and by those that
inhibit CYP3A4, such as ketoconazole and ritonavir. Dose
reduction of galantamine may be required when given with
such drugs.

Pharmacokinetics

Galantamine is well absorbed from the gastrointestinal tract.
Peak plasma concentrations are reached in about 1 hour
after ingestion from conventional formulations; with
modified-release formulations, peak concentrations occur
about 4 to 5 hours after a dose and are somewhat lower. The
absolute oral bioavailability of galantamine is about 90%.
The presence of food delays the rate of absorption although
the extent of absorption is not affected. Protein binding is
about 18%. Galantamine is partially metabolised by the
cytochrome P430 isoenzymes CYP2D6 and CYP3A4; a
number of active metabolites are formed. The elimination
half-life is about 7 to 8 hours. After 7 days, the majority of a
single oral dose is recovered in the urine with up to about
6% detected in the faeces; about 20 to 30% of the dose is
excreted in the urine as unchanged galantamine. Clearance
is reported to be 20% lower in females than in males and
25% lower in poor metabolisers than in extensive
metabolisers.

shemelt; Gal dt; K ;. OxyGalt; inyl; ZapTron-
Denm.: Reminyl; Fin.: Reminyl: Fr.: Reminyl: Ger.: Galnor::
Reminyl; Gr.: Aneprosil; Galanyl; Memo-Farmellas; Memoto: |
Life; Reminyl; Riminyl; Zoroflog: Hong Kong: Reminyl; Indic:
Galamer; Indon.: Reminyl; Iri.: Galsya; Reminyl; Isrgel: Remi-
nyl; Ital.: Galema: Reminyl; Jpn: Reminyl; Malaysia: Reminy
Mex.: Remmyl, Nzth Bergal. Galamagen, Galantex; Rcminy‘
Norw.: ; NZ: inyl; Philipp.: y
Pol.: Nivalin; Port Reminyl; Rus Nivalin (Hweanun); Reminy
(Pemuniun); S.Afr.: Reminyl; Singapore. Reminyl; Spaim: Gal
nora; Reminyl; Swed.: Reminyl; Switz.: Reminyl; Thai.: Remi
nyl; Turk.: Reminyl; UK: Elmino; Galsya; Gatalin: Lotprosin
Reminyl; Ukr.: Nivalin (Hasame); USA: Razadyne; Venez.: Pro
neurax.

Pharmacopoeial Preparations
USP 36: Galantamine Tablets,

Idebenone Ny

CVv-2619; Idebenona; Idébénone; Idebenonum; UgebeHoH.
2-(10-Hydroxydecyl-5,6-dimethoxy-3-methyl-p-benzoqui-
none.

CioH300s=3384

CAS — 58186-27-9.

ATC — NO6BX13.

ATC Vet — QNO6BX13.

UNIl — HBEPN4SW4J.

Profile

Idebenone has been described as a nootropic and an
antoxidant. It is used in the treatment of mental impairment
associated with cerebrovascular disorders. A dose of 90 mg
daily has been given orally in 2 divided doses after food.
Idebenone has also been tried in Alzheimer’s disease.

Idebenone is used in the symptomatic management of
various clinical manifestations of Friedreich’s ataxia in
patients aged 8 years and over. Doses are given orally with
food according to body-weight: initial doses of 300 mg three
times daily in patients weighing over 45kg or of 150mg
three times daily in those weighing 45kg or under are
recommended. After at least 6 months this may be
increased, according to response and tolerance, to 750 mg
three times daily in patients over 45kg or 450mg three
times daily in those weighing 45kg or under. I no
additional improvement is seen after 6 months on the
higher dose, the dosage should be reduced to the initial
dose.

Altemnatively, in some countries, idebenone may be
licensed specifically for the treatment of cardiomyopathy
associated with Friedreich’s ataxia; for example, in
Switzerland, a dose of 5mg/kg daily in 3 divided doses is
recommended for such use in patients aged 4 years and
over.

Leucocytopenia and agranulocytosis have been reported
rarely with the use of idebenone. Some licensed product
information recommends that a complete blood cell count
and liver function tests should be performed before starting
treatment and regularly thereafter, and also before and after
dose increases. Idebenone should not be used in patients
with moderate or severe hepatic impairment and used with
caution in those with mild impairment.

Idebenone is also being investigated for the treatment of
Duchenne muscular dystrophy. Leber’s optic atrophy, and
the muliisystem syndrome of mitochondrial myopathy,
encephalopathy, lactic acidosis, and stroke-like episodes
(MELAS).

Idebenone is available as a 1% cream for the cosmetic
treatment of wrinkles.

Demenfia. Idebenone was found to be safe and effective
in patients with mild to moderate Alzheimer's disease
(p- 388.1) when followed for up to 2 years."? In a further
study,? its safety and efficacy were comparable to tacrine.
However, another study* found no clinically significant
slowing of cognitive decline in patients with Alzheimer's
disease treated with idebenone.
1. Weyer G, e al. Efficacy and safety of idebenone in the long-term
treaument al Alzheimer’s disease: a double-blind, placebo controlled
hoph I Clin Exp 1996; 11: 53-65.
2. Guumann H, Hadler D. Sustained efficacy and safety ol idebenone in the
s discase: update on a 2-year double-blind
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2. Pi Yy V. o al. Gal X in of Alzhei
patients with Alzhei) s disease: deling and i J Clin -

Pharmaco! 2003; 43; 514-23.
3. Farlow MR. Clinical pharmacokinetics of galantamine. Clin Pharmaco-
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Preparations
Proprietary Preparations (details are given in Volume B)

Single-i Preparations. Arg.: Intelec; Memolos; Numen-
dal; Reminyl; Austral: Galantyl; Reminyl; Austria: Reminyl;
Belg.: Reminyl; Braz.: Reminyl; Canad.: Reminyl; Chile:
Galamed; Reminyl; China: Hui Min (®#); Jin Kang Ling Li
(&MRN): Qi Er Neng (R/KEE); Reminyl (HZHK); Shi Wei
Bao (% F); Yi You Li Ning (I T); Cz.: Apo-Galant; Fla-

muiticentze study. J Newral Transm 1998; 54 (suppl): 301-10.

3. Guazmann H, et al. Safety and efficacy of idebenone versus tacrine in
patients with Alzheimer’s disease: results of a randomized, double-blind,
parallel-group study, F iatry 2002; 38: 12-18.

4. Thal LI, et al. ldeb: fails 10 slow cognitive dedine in
Alzheimer’s disease. Newrology 2003; 61: 1498-1502.

Friedreich’s ataxia. Preliminary studies of idebenone in
the treatment of Friedreichs ataxia.!”
1. Hausse AO, ¢f al. Idebenone and reduced cardlac hypertrophy in
Friedreich’s ataxia. Heart 2002: 87: 346-9.
2. Anuch R et al. Friedreich’s ataxfa: Idebenone meatment in early stage
patients. Neuropediatrics 2002; 33: 190-3.
3. Martiott C, ef af. 1debenone treatment in Friedreich patients: one-year-
long ized placebo mial. 2003; 60: 1676-9.
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long placebs ed mal gy 2004; 62: 524-5,

6. Di Prospero NA. eul Salety, tolerability, and phzrmacolﬂneﬁu of high-
dose idebenone in patients with Friedreich ataxia. Arch Neurol 2007; 64:
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7. Di Prospero NA, ef al. Neurological effects of high-dose idebenone in
patients with Friedreich’s ataxia: a randomised. placebo-controlled tial
Lancet Neurol 2007: 6: 878-86.
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Preparotions

Proprietary Preparalions (details are given in Volume B)
Single-ingredient Arg.: Esanict; Geniceral; Idesole;
Nemocebral; Pavertrin; Sicoplus; Ulcourona; Canad.: Catena;
China: Jin Bo Rui (#!8%); Ital: Mnesis; Mex.: Lucebanol;
Port. Amizal; Cerestabon; [decortex; Rus.: Neiromet
(Hefipomer); Noben (Hobex); Switz.: Mnesist; USA: Prevage.
Multi-ingredient ions. Arg.: Idenimo;
Nemocebral Plus; India; Hi-Q Plus; Hi-Q.

Idesole Plus;

Memantine Hydrochloride

{BANM, USAN, diNNM)

1-Amino-3,5-dimethyladamantane Hydrochloride; D-145
(memantine); 3,5-Dimethy}-1-adamantanamine hydro-
chloride; DMAA (memantine); Hidrocioruro de memantina;
Memantin. Hidroklorr; Memantina, hidrocloruro. de;
Mémantine, Chlorhydrate de; Mernantmn Hydrochlondum
MemanTuna fwppoxnopua.
35-Dimethyltricyclo[3.3.1.1. 3 ]decan—l-amme hydrochlonde
CiHuNHC=2158 ;
CAS — 19982-08-2 {memantine) 4”00—52! (meman(/ne
hydrochioride).

ATC — NOSDXO!1,

ATC Vet — QNO6DX01. . NN
UNIl — JYOWDOUAGO0. N

Uses and Administration

Memantine is a derivative of amantadine (p. 891.3) and is
likewise an antagonist of N-methyl-p-aspartate receptors. It
is given in the treatment of moderate to severe Alzheimer’s
disease (see Dementia, p. 395.1). Memantine has also been
given in the treatment of parkinsonism and central
spasticity, and in other disorders such as brain injury or
comatose states. It is given orally as the hydrochloride.

In the treatment of Alzheimer’s disease, the initial
dose of memantine hydrochloride is 5 mg once daily for the
first week; this should be increased in weekly increments of
5mg to a maximum dose of 20mg daily. In the USA,
licensed product information states that doses of 10mg daily
and over should be taken in 2 divided doses; however, once-
daily dosing is recommended in the UK. Dosage adjustment
may be required in patients with renal impainment (sce
p. 395.1). Clinical benefit should be reassessed on a regular
basis.

Memantine hydrochloride has also been given by slow
intravenous injection.

Memantine is under investigation in the treatment of

glaucoma and peripheral neuropathy.’

Administration in renal impairment. UK licensed product
information advises that no dose adjustment is needed
when memantine hydrochloride is given for Alzheimer’s
disease in patients with mild renal impairment (creatinine
clearance [CC] 50 to 80 mL/minute). However, in those
with moderate impairment (CC 30 to 49 mL/minute) an
oral dose of 10mg daily may be used (after starting at

5 mg daily) and if well tolerated for at least 7 days, it may !

be increased to 20mg daily as described above (see
above). ;
29 mL/minute) the maximum daily dose is 10mg. In the

USA, licensed product information states that no dose |

reduction is required in those with mild or moderate
impairment; a target dose of 10 mg daily is recommended
in patients with severe impairment (CC 5 to 29 mL/mi-
nute).

Dementia. A systematic review! of the use of memantine
in dementia (p. 388.1) concluded that it did have a small
beneficial effect on cognitive and functional dedine at 6
months in patients with moderate to severe Alzheimer's
disease; the effects were not clinically discernible in those
with mild to moderate vascular dementia but were dis-
cernible in those with mild to moderate Alzheimer’s dis-
ease. In the UK, NICE? has recommended memantine in
the treatinent of moderate disease in patients who canaot
take acetylcholine esterase inhibitors, and also in the treat-
ment of severe disease. A general review, induding a
safety profile, of memantine in Alzheimer’s disease has
also been published.? .
1. McShaneR, ¢t al. for a. Available in The Cochrane
Database of Systematic Reviews:. Issue 2. Chichester: John Wiley; 2006
(accessed 23/05/08).

h's ataxda: logical, {

In those with severe impairment (CC 5 to

2. NICE. Doncpezil ivastigmine and for the
teatment of Alzheimer's disease (review) (issued March 2011).
Available at  hup://www.nice.org. ive/13419/53619/
53619.pdf (accessed 11/04/11)

3. Robinson DM, Keating GM. Memantine: a review of its use in
Alzhweimer’s disease. Drugs 2006; 66: 1515-34.

Adbverse Effects and Precautions

Common adverse effects with memantine include
constipation, dizziness, headache, hypertension, and
somnolence. Less common reactions such as amxety,
hallucinations, confusion, fatigue, abnormal gait, hyperto-

-nia, vomiting, fungal infections, cystitis, thromboembolism,

and increased libido have also occurred. Isolated cases of
psychotic reactions and pancreatitis have been reported.

Dosage adjustmerit may be required in renal impairment,
but recommendations vary (see under Uses and Adminis-
tration, above).

Only limited clinical data are available for patients with
recent myocardial infarction, uncompensated congestive
heart failure, and uncontrolled hypertension and use of
memantine in these patients should be closely monitored.
Seizures have occurred rarely and caution is recommended
in patients at risk of convulsions. Conditions that increase
urinary pH, such as drastic changes in diet, renal tubular
acidosis, or severe infections of the urinary tract, may
decrease elimination of memantine resulting in increased
plasma levels; patient monitoring is recommended in such
cases.

References.
1. Facow MR, et al for the of Alzh 's disease:

tolerability and safety data from clinical trials. Drug Safety 2008; 31: 577—
85,

Porphyria. The Drug Database for Acute Porphyria, com-
piled by the Norwegian Porphyria Centre {(NAPOS} and
the Porphyria Centre Sweden, classifies memantine as
probably not porphyrinogenic; it may be used as a drug of
first choice and no precautions are needed.!

1. The Drug Dawbase for Acute Porphyria. Available au hop:/iwww.
drugs-porphyria.org (accessed 25/10/11)

Interactions

Use of other N-methyl-p-aspartate antagonists such as
amantadine, ketamine, or dextromethorphan with mem-
antine may increase both the incidence and severity of
adverse effects and should be avoided. The effects of
dopaminergics and antimuscarinics may also be enhanced
whereas memantine may reduce the actions of barbiturates
and antipsychotics.

Memantine may alter the effects of the antspasmodics
baclofen and dantrolene. The dearance of memantine is
reduced under alkaline urine conditions and drugs such as
carbonic anhydrase inhibitors and sodium bicarbonate
should be used with caution.

Pharmacokinetics

Memantine is well absorbed after oral doses. Peak plasma
concentrations are achieved in about 3 to 8 hours. Plasma
protein binding is about 45%. Memantine undergoes partial
hepatic metabolism; the main metabolites include N-3,5-
dimethyl-gludantan and 1-nitroso-3,5-dimethyl-adaman-
tane. The majority of a dose is excreted unchanged via the
kidney; some active renal tubular secretion and reabsorp-
tion occurs. The terminal half-life ranges from 60 to 100
hours although under alkaline conditions the rate of
elimination is reduced.
Refcrenccs
. Periclou A, et al. Pharmacokinetic study of memantine in heaithy and
renally impaired subjects. Clin Pharmacol Ther 2006; 79: 13443,
2. Komhuber J, -.1 al. Memantine pharmacotherapy: a na(urahsuc study
usinga T inetic appruach. Clin Ph kinet 2007:
46: 599-612 Correction, ibid.; 712.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparafions. Arg.: Akatinol; Carrier; Conex-
ine; Ebixa; Feniina; Lucidex; Merital; Neuroplus; Prilben; Pro-
nervon; Tonibral: Austral: Ebixa; Memanxa; Memanxa; Aus-
tria: Axura; Ebixa; Belg.: Ebixa; Braz.: Alois; Clomenac Ebix;
Heimer; Canad.: Ebixa; Chile: Ebixa; Eutebrol; Lindex; Memax;
Mimetix; Vivimex: China: Ebixa ($f§®H); Cz.: Axura; Ebixa;
Denm.: Axura; Ebixa; Fin.: Ebixa; Mentixa; Fr.: Ebixa; Ger.
Axura; Ebixa; Gr.: Ebixa; Hong Kong: Ebixa; Hung.: Ebixa;
India: Admenta; Mentadem; Mentra; Irl.: Axura; Ebixa; Israel:
Ebixa; Memox; Ital: Ebixa; Jpm: Memary; ia: Ebixa;

Nizofenone (nnj

Nkzofenona, leofenone leofenonum,‘{ 9179; HusoderioH.
2’~Chloro—2 -[2-] [(d|ethy!amlno)methyﬂlmldazol l-yl] -5-nitro-
benzophenone B Y
CaHxCINGy=4129 - - o
CAS — 54533-85-6. -, ...
ATC — NOGBX10. B

ATC Ver — QNO6BX10 7 -
UNIl —. 7A2NOC3R88. -

Nizofenone Fumarate (riNNM)

“Fumiarato de mzofenona Mldafenone Fumarate leofe
none; Fumarate de, leofenonl Furnaras Husod)enona
Oymapar, , B

CanbipCINO,CH 045289 .
CAS — 54533-86-7; 93929-95-4.
ATC — NOGBX10. . -
ATC Vet -— QNO6BX10:
UNY — TZ51723Y.

Profile

Nizofenone has been described as a nootropic and cerebral*
vasodilator. It is used parenterally, as the fumarate, to
minimise cerebral ischaemic damage aher subarachnoid
haemorrhage.

Preparations
Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparafions. Jpn: Ekonal.

Oxirccetcm {BAN, dANN]

4-Hydroxy -2-oxo-1 -pyrrofdlnéacetamlde

LethoN,03=158.2 .
CAS — 62613825,

"UNI = P7UBIZISG.

Profile

Oxiracetam has been used as a nootropic in organic brain
syndromes and senile dementia.

Dementia. Clinical benefit has been reported in patients
with dementia (p. 388.1) given oxiracetam,’ but in the
USA it was withdrawn from phase I clinical studies in
patients with Alzheimer's disease due to lack of efficacy.*
1. Maina G, etal. O in the of primary and
multi-infarct dementla: a double-blind, phcrb&contmll:d study.
Neurapsychobiology 1990; 21: 141-5.
2. Pamneut L. Clinical
Clin Pharmacokinet 1995; 29: 110-29.

s disease.

of drugs lor Alzh

Preparations

Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparations. China: Bel Qing Xing (f§ME):
Jé;n Lang Xing ($883&); Ou Lai Ning (BX%%); Ou Lan Tong
(BR2).

Piracetam aa, usan sy

C-871; Piracétam; Piracetamas; Piracetamum; Pirasetaami;
Pirasetam; Pyrrohdone Acetamlde( UCB-6215; ﬂnpaueTaM
2—(20xopyrrohdm-l—yi)acetam|de L

CeHgN0=1422 .., .

CAS — 7491-74 ’
ATC ‘NOGBXD

UNIf - ZHS 16ENZT0:"

Phonuocopoelas In Chin. and Eur. (seep vu)

Ph. Eur. 8: (Piracetam). A white or almost white powder. It
exhibits polymorphism. Freely soluble in water; soluble in
alcohol. Protect from light.

Uses and Administration

Mex.: Akatinol; Ebixa; Eutebrol; Neth.: Axura; Ebixa; Norw.:
Ebixa; NZ: Ebixa; Philipp.: Abixa; Zimerz; Pol.: Axura; Ebixa;
Port: Axura; Ebixa; Rus.: Akatinol (Axerwwon); Noojerone
(Hoomsepou); S.Afr.: Ebixa; Singapore: Ebixa; Spainm: Axura;
Ebixa; Swed.: Axura; Ebixa; Switz.: Axura; Ebixa; Thai.: Ebixa;
Neumantine; Turk.: Alzant; Alzmex; Cogito; Demax; -Ebitex;
Ebixa; Korint: Melanda; Memanzaks; Memorix; Mexia; UK:
Ebixa; Maruxa; Nemdatine; Ukr.: Abixa (AGuxca); Mema
{Mema); USA: Namenda.

The symbol 1 denotes a preparation no longer actively marketed

Piracetam acts on the CNS and has been described as a
nootropic; it is said to protect the cerebral cortex against
hypoxia. It is also reported to inhibit platelet aggregation
and reduce blood viscosity at high doses. Piracetam is'used
as an adjunct in the treatment of myoclonus of cortical
origin, and has also been used in dementia (see also
P- 396.2). Other disorders or states in which it has been tried
(on the basis of a supposed ‘cerebrocortical insufficiency’
responsive to piracetam) include alcoholism, wvertigo,
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cerebrovascular accidents, dyslexia, behavioural disorders
in children, and after trauma or surgery.

In cortical myoclonus, piracetam is given in oral doses of
7.2 daily increasing by 4.8 g daily every 3or4 daysuptoa
maximum of 24g daily. It is given in 2 or 3 divided doses.
Once the optimal dose of piracetam has been established,
attempts should be made to reduce the dose of other drugs.
For dosage in renal impairment see p. 396.1.

Piracetam has been given for various other disordersin a
usual oral dose of up to 2.4 g daily in 2 or 3 divided doses;
doses of up to 4.8g daily or higher have been used in severe
cases. In severe disorders it has also been given by
intramuscular or intravenous m]ecnon
General references.

. Winblad B. Plracetam: a review of pharmacological properties and
dinical uses. CNS Drug Rev 2005; 11: 169-82.
2. Malykh AG, Sadaie MR. Piracetam and piracetam-like drugs: from basic
sdence to novel dinical applications to CNS disorders. Drugs 2010: 70:
287-312.

Administration in renal impairment. The usual oral dose

of piracetam (see p. 393.3) should be reduced in patients

with renal impairment according to creatinine clearance

(CCy:

» CC between 50 and 79 mL/minute: wo-thirds of the
usual dose, given in 2 or 3 divided doses

+ CC between 30 and 49mL/minute: one-third of the
usual dose, given in 2 divided doses

s CC between 20 and 29mL/minute: one-sixth of the
usual dose, given as a single dose

Use of piracetam is contra-indicated in those with a CC of

less than 20 mL/minute.

Demenfia. Although piracetam is used in some countries
in the management of cognitive impairment and dementia
(p. 388.1), a systematic review! concluded that the evi-
dence from the published literature did not support this
use.
1. Plicker L, Grimley Evans ). Piracetam for demenuda or cognitve
impairment. Avatlable in The Cochrane Database of Systematic Reviews:
Issue 1. Chichester: John Wiley; 2004 (accessed 14/02/06).

S. A review! of 62 case reports, 3 open studies,”

and 2. double-blind studies concluded that piracetam is

beneficial in the treatment of disabling myoclonus

(p- 511.3), either as adjunctive treatment or as monother-

apy. Similar conclusions were made in another review? in

which experience of 12 patients with progressive myoclo-

nus epilepsy, 8 of whom benefited from piracetam in

doses of up to 45g daily without significant adverse

effects, was described.

1. Yan Vieymen B, Van dij M. Pir in the of
myodonus: an overview. Aaa Newrol Belg 1996; 96: 270-80.

2. Genton P, o al. Piracetam in the treatment of cortical myodonus.
Pharmacopsychiatry 1999; 32 (supp)): 49-53.

Stroke. Piracetam did not influence the outcome if given |

within 12 hours of the onset of acute ischaemic stroke in a
multicentre, randomised, double-blind study,’ although
post hoc analyses suggested that it might confer benetit
when given within 7 hours of onset, particularly in
patients with stroke of moderate to severe degree. Further
analyses of the same data concluded that piracetam did
not produce significant adverse effects when given in high
doses to patients with acute stroke,? and significandy
more patients had recovered from aphasia on piracetam
than placebo.? The results of two further randomised, dou-
ble-blind, placebo-controlled studies supporting the role of
piracetam as an adjunct to intensive speech therapy in
improving aphasia following stroke were also reported.? In
contrast, a systematic review including the first study con-
sidered that the trend towards an increased risk of ecarly
death in patients allocated to piracetam was of concern,
and concluded that the data did not support routine use of
piracetam in acute ischaemic stroke.*

I. De Deyn PP, et al Treatment of acute and ischemic stroke with
plracetam. Strok 1997; 28: 2347-52.

2. DeReuckJ, Van Vieymen B. The dinical safery of high-dose piracecarn—
its use In the weatment of acute swoke. Pharmacopsychiatry 1999; 32
(suppl): 33-7.

3. Huber W. The role of piracetam in the treatment of acute and chronic
aphasla. Pharmacopsychiatry 1999; 32 (suppl): 38-43.

4. Ricd S, et al. for acuie ischaemic stroke.
Cochrane Database of Systematic Reviews; Issue 2. Chich

lable in The
John

-

sion, hallucinations, angioedema, and rashes, Piracetam
should not be given to patients with hepatic impairment or
severe renal impairment; dosage reduction is recommended
for those with mild to moderate renal impairment (see
under Uses and Administration, above). Therapy with
piracetam should not be withdrawn abruptly in myodonic
patients due to the risk of inducing seizures. When used to
treat cortical myoclonus, piracetam is contra-indicated in
patients with cerebral haemorrhage, and should be used
with caution after major surgery and in those with
haemostatic disorders or severe haemorrhage.

ia. The Drug Database for Acute Porphyrtia, com-
piled by the Norwegian Porphyria Centre (NAPOS) and
the Porphyrtia Centre Sweden, classifies piracetam as prob-
ably not porphyrinogenic; it may be used as a drug of first
choice and no precautions are needed.!

1. The Drug Database for Acute Porphyria. Available a: hup://www.
drugs-porphyria.org (accessed 25/10/11)

Interactions

Anﬁtougulcnfs. For reference to the effect of piracetam
on warfarin therapy, see p. 1535.1.

Pharmacokinetics

Piracetam is rapidly and extensively absorbed [rom the
gastrointestinal tract; peak plasma concentrations are
reached within 1.5 hours after oral doses. The plasma
half-life is reported to be 5 hours and it crosses the blood-
brain barrier. Piracetam is excreted almost completely in the
urine. It crosses the placenta and is distributed into breast
milk.

Preparations
Proprietory Preparations (details are given in Volume B)

Single-ingredient Preparations. Arg.: Noostan; Austria: Cerebryl;
Nootropil; Novocephal; Pirabene; Belg.: Braintop; Docpiracet;
Geratam; Noodis; Nootropil; Piracemedt; Piracetopt: Braz:
Cintilan; Nootron: Nootropil: Chile: Nootropyl; China: Hong
Wei Li Di (EMFiid); Kang Ling (%R); Xang Rong (HFE); Lu
Si Qi (B2 FF):; Ning Xiu Xin (T%fX): Qing Da (FKiX); Si Bi Ke
(Wi 3%); Si Tai (B 2); Tan Fu (H); Tong Tan Kang (BIEHK);
Xin Ao Xin (fRRfK); Yi An Nuo (Z%i¥); YiTing ($1T); Zhen
Xi (X#); Cz: Geratam; Kalicort; Nootropil; Oikamid; Pira-
bene; Fin.: Noowopil; Fr.: Gabacet; Nootropyl; Ger.: Cerepar
N+; Nootrop; Normabraint; Piracebralt; Piracewopt; Gr.: Ami-
notrophylle-88; Arterosol; Cebragil; Celebral; Centracetam;
Cerrop; Cosmoxim; Bspritarn; Latys; Lobelo; Logofren; Lowtens;
Meclivin; Meditam: Noforit; Nootropt; Oxynium; Piracem; Psy-
coton; Stamin; Zalipan: Hong Kong: Nootropil: Piratin; Hung.:
Cerebryl; Lucetam; Memoril; Noouopil: Pirabene; India: Alce-
tam; Amritam; Axetam; Brentor; Ceact; Cerecetamn; Cetam; E-
Tam; Enpir; Etotam: F]oracelam. Gmcephal Mincetam; Neo-
piram; Neurocetam: 1; Nicetam: N il; Nor

Normentat; Nupic NuresL Nutam; Orotam; erament. Piratam;
Indon.: Antikun; Benocetam: Brenaris; Cervas: Cetoros; Che-
parned; Ciclobrain; Cywopil; Encebiont; Ethopil; Fepiram:
Gotropil; Gracetam; Latropil: Lutrotam; Mersitropil; Neuroces;
Neurotam; Noocephal; Noocetam: Nootropil; Notrotam; Nufa-
cetamy; Piratrof; Pratropil; Primatam; Procetam; Resibron; Revo-

Profile

Pramiracetam sulfate has been used in age-related memory
impairment and senile dementia. It has also been tried,
without much success, as an adjunct to ECT in severe
depression.

References
1. Mclean A, ¢ al. Placeb study of in you1g

males with memory and cognitive problems resulting from head injt ry
and anoxia. Braint Inj 1991; 5: 375-80.

2. Auteri A e1 al. Pharmacokinetics of pramiracetam in bealthy volunte: 15
after oral admintistration. It J Clin Phanmlail Res 1992; 12: 125-32.

3. P, o al i of for t1e
treatment ol memory impairment of probable vasculacr origin. 4 #v
Therapy 1993; 10: 217-25.

Preparations
Proprietory Preparations (details are given in Volume B)
Smgle-ingredient Preparations. Ukr.: Pramistar (ITp D)

Pyritinol Hydrochloride iaanu, annvy

Hidrocloruro de piritinol; Piritinol, hidrocloruro de; Pirytynolut
dichlorowodorek; Pyrithioxine - Hydrochioride; Pyritino
Chlorhydrate de; Pyritinoli Dihydrochloridum;  Pyritinol
Hydrochforidum; MuputyHona Mapoxnopua, -,
S,5-Dihydroxy-6,6-dimethyl-33-dithiodimethylenebis(4-pyri
dyimethanol) dihydochloride monohydrate. -
CreHaoN,0,5,,2HCIH,0=459.4 L

CAS — 1098-97-1 (Pynnnol) 10049-83-9 (anhydrous pyritino
hydrochloride),

ATC — NO68X02.

ATC Vet — QNDSBX02.

UNI = OOE436N2Y2,

Pharmacopoeias. In Chin. and Pol.

Profile

Pyritinol hydrochloride has been described as a nootropi:
that promotes the uptake of glucose by the brain. It has beer.
used in the treatrnent of various cerebrovascular and menta

function disorders. It has been given in a usual oral dose o”
600 mg daily in 3 divided doses. Pyritinol hydrochloride ha

also been given as an alternative to penidllamine ir
rheumatoid arthritis. It is also an ingredient of variou:
preparations promoted as tonics.

References.

1. Knezevic S, &t al. ?ynunol ue:lmem nl SDAT patients: evalunlnn by
psychiauic and testing anc
TCBF Int Clin F /1 1959 4: 25-38.

2. Lemmel EM Comparison ol pyritinel and auranofin in the weatment o

d arthrids. BrJ 1993; 32: 375-82.
3. Smumnn A. e al. Acute pancreatitis due to pyritinol: an immune-
di 1998; 113: 452-4.

Jan; Scantropil; Sevotam; Sotropil; Tropilex; Irl.: pilt;
Ital.: Nootropil; Psycoton; Jpn: Myocalm Nootropilt; Malaysia:
Cebrotonin; Ceretam; Knowful; Nootropil; Syntam: Mex.: Dina-
gent; Noowopil; Nzth. Nootropil; Nerw.: Nootropil; Philipp.:
Irahex; 1; Nootrocet; pil; Normab-

4. Maria V, et al. Severe cholestatic hepatitis induced by pyritinol. BM.
2004; 328: 572-4.

rain; Nurocer; Puasamf. Pol.: Biotropil; Li otropil;
Nootropil; Port.: Acetar; Noostan; Nootropily; Oxibran; Rus.:
Eskotropil (3cxorpomwr); Lucetam  (JIyucram); Memotropil
{M ); Nootropil {Hootp Phezam {®ezam); Piratro-
pil (I]upa'rpouun), S.Afr.: Nootropilt; Singapore: Cebrotonin;
Cetam; Neurocetam; Nootropil; Piratam; Racetam; Spain: Ciclo-
falina; Noouropil; Swed.: Nootropil; Switz.: Nootropil; Piraxt:
Thai.: Embol; Knofult; Mancetam; Mempil; Noocetam; Nootro-
pil; Scarda; Turk.: Cerebrofil; Nootropil; Norotrop; UK: Noowo-
pil; Ukr.: Lucetam {Jly ); Nootropil (Hi ); Venez:
Breinox.
Mulh lged'mi?mpwuﬁom Braz.: Energiclin}: Energivit; Exit;
k India: in-M; Nutam Plus; Port.: Anacervix;
Rus.: Combitropil (KomGarponnn); NooCam (HooKam); Omaron

Wiley; 2006 {accessed 23/05/08).

Vertigo. Piracetam has been reported to be of benefit in
patients with vertigo (p. 612.3) of both central or periph-
eral origin.!
1. Oosterveld WJ. The effectiveness of piracetam in vertigo. Pharmacop-
sychiatry 1999; 32 (suppl): 5460,

Adverse Effects and Precautions

Piracetam is reported to produce insomnia or somnolence,
weight gain, hyperkinesia, nervousness, and depression.
Other reported adverse effects include gastrointestinal
disorders such as abdominal pain, diarrhoea, nausea and
vomiting, hypersensitivity reactions, ataxia, vertigo, confu-

All cross-references refer to entries in Volume A

(Owmapon); Piracezine (Ilup Vinpotropile (Buunorpomur);
Spain: Anacervix; Devincal{; Diemil; Ukr.: Cman-opnl
(Unnatponnn)t; Evrisam ( ) (M .
Neuro-Norro  (Hedtpo-Hopw); Olarropﬂ (Onl'rponlul), Omaron
(Owmapon); Phezamn (®esam); Tiocetam (Troueram).

Pramiracetam Sulfate (usan, annmy

Amacetam Su!phate, C$-879 Pramiracétam, Sulfate. de:
Prarniracétam, sulfato de; Pramiracetam Sulphate; Pramit-
acetami Sulfas; Su}fato de pramiracétam; l'lpamupaue'raua
Cynogpat.”

N-{2- (Dllsopropyiarnmo)ethyll 2-oxo-1-pyrrohd|neacetamlde
sulphate,

Preparations
Proprietary Prep (details are given in Volume B)
i ient Preparafions. Awustria: Encephabol: Chile:

Encefabol; China: Ai Nao Xing (ZJE%); An Jie De Xin (X#41#
fX); Ling Bo Kang (R {4 4); Tian Shu Qing (RiXi); Xin Te (14
#%): Yi Shou (X'W); Ying Luc En (XFB); Cz: Encephabol;
Enerbolt; Ger.: Encephabol; Gr.: habol: Hong Kong:
habol; India: Encephabol; Indon.: Encepan; Encephabol:
Enerbol; Malaysia: Pyritil; Mex.: Encephabol; Philipp.: Ence-
phabol, Port.: Cerbon; Rus.: Ence'phabol (3ﬂne¢360n) Enerbol
t: S.Afr.: Encephabolt
Pyﬂul, Ukr Encephabol (Q»uwd»&)n), szz Acon; Bonifen;
Bonitrop; Fitina,

Muhi-ingredient Preparations. Arg.: Ciprovit Energizante; Gabi-

mex Plus; Levantol Procaina; Spain: Refulgint: Tomevitt.

Rlvashgmme BAN, USAN, ANN)

ENA-713 (nvasngrmne or nvasngrnlne hydrogen tartrate),
Rivastigmiini; . Rivastigmin; . Rivastigmina; . Rivastigminum;
SDZ-212-713;. SDZ-ENA-713 _ {rivastigmine or - nvasugmme
hydrogen tartraite); Pusacivirmms,
()—m—[(SH-(Dlrnethylammo)ethyf]phenyi ethylmemylcarba—
mate.

CreHzN,0,=2503

CAS <~ 123441-03-2.

ATC — NO6DAO3.
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ATC Vet — QNGEDAO3.
UNI/ — PKIQ6M3IWO.

Phcrmocopoelcs In Eur. {see p. vii) and Us.

Ph. Eur. 8: (Rivastigmine). A viscous, dear, colourless or
yellow or very slightly brown, hygroscopic liquid. Sparingly
soluble in water; very soluble in dehydrated alcohol and in
heptane. Store in airtight containers under an inert gasata
temperature of 2 degrees to 8 degrees. Protect from light.
USP 36: (Rivastigmine). Store in airtight containers under
an inert gas at a temperature of 2 degrees to 8 degrees.
Protect from light.

Rivastigmine Hydrogen Tartrate -
(BANM, dNNM)

ENA-713 (rivastigmine or rivastigmine hydrogen tartrate),
Hidrogenotartrato de rivastigmina; Rivastigmina, h|drogen~
otartrato de; Rivastigmine Bitartrate; Rivastigmine,” Hydro-
génotartrate de; Rivastigmine Tartrate; Rivastigmini Hydro-
genotartras; SDZ-ENA-713 (rivastigmine or nvastlgmme
hydrogen tartrate); Pusactrmuta rMApOTapTDaT ’

CrabinN0, CyHg0s=4004 .
CAS — 129101-54-8. SO
ATC =~ NOGDAD3. Lk

ATC Vet — QNOSDAO3.
UNII — 9IY2357JPE
Pham)acopoeias. In Eur. {see p. vii) and US.
Ph. Eur. 8: (Rivastigmine Hydrogen Tartrate). A white or
almost white, very hygroscopic, crystalline or fine
crystalline powder. It shows polymorphism. Very soluble
in water; soluble in methyl alcohol; very slightly soluble in
ethyl acetate. Store in airtight containers. Protect from light.
USP 36: (Rivastigmine Tartrate). A white to off-white
powder. Very soluble in water and in methyl alcohol; very
slightly soluble in ethy! acetate. Store in airtight containers.

Uses and Administration

Rivastigmine is a carbamate type reversible acetylcholines-
terase inhibitor; it also inhibits butyrylcholinesterase.
Rivastigmine is selective for the CNS and is used for the
symptomatic treatment of mild to moderately severe
dementia in Alzheimer's disease {but see p. 398.1) and
idiopathic Parkinson’s disease (p. 398.1). Itis given orally as
the hydrogen tartrate or in transdermal patches as the base.
For both routes doses are expressed in terms of the base;
2.4mg of rivastigmine hydrogen tartrate is equivalent to
about 1.5 mg of rivastigmine. .

An initial oral dose is 1.5 mg given twice daily with food.
Thereafter, the dose may be increased according to response
and tolerance by increments of 1.5mg twice daily at
intervals of at least 2 weeks 10 a maximum dose of 6mg
twice daily. In the USA, licensed product information
recommends dose increments at intervals of at least 4 weeks
when treating dementia associated with Parkinson’s
disease.

Transdermal patches delivering 4.6, 9.5, or 13.3mg of
rivastigmine over 24 hours are also available for once-daily
application. In the USA, rivastigmine patches are licensed

+ for use in the treatment of dementia in Alzheimer’s disease
or Parkinson’s disease; however, in the UK, the licensed use
is restricted to dementia in Alzheimer’s discase. An initial
transdermal dose is 4.6 mg daily; after at least 4 weeks and if
well tolerated, the dose should be increased to 9.5 mg daily.
US licensed product information states that the dose may be
further increased to 13.3mg daily after at least another 4
weeks; UK licensed product information states that this
increase should only be considered after a minimum of 6
months of treatment at the lower dose. A maintenance dose
of 4.6 mg daily may be sufficient for patients with a low
body-weight (below 50kg) who develop adverse effects;
conversely, those who weigh more than 100kg may need
doses higher than 9.5 mg daily.

Patients already taking oral rivastigmine may be changed
to the patches as follows:
¢ those taking 6 mg daily or less of oral rivastigmine may be

switched to patches delivering 4.6 mg over 24 hours
o those taking more than 6mg daily orally may be

switched to patches delivering 9.5 mg over 24 hours

The first patch should be applied on the day following the
last oral dose. The patch should be applied to intact skin on
the upper or lower back, or on the upper arm or chest; it
should not be applied to the abdomen or thigh due to
decreased bioavailability. Re-application to the same site
should be avoided for 14 days. Only one patch should be
applied at a time.

Doses may need to be adjusted in those with hepatic or
renal impairment (see p. 398.1).

If treatment with oral or transdermal rivastigmine is
interrupted for more than a few days, it should be restarted
at the low initial dose, and then increased as described
above. Clinical benefit should be reassessed on a regular

basis; treatment should be stopped if there is no
improvement after 3 months.

Administration in hepatic impairment. Exposure to rivas-
tigmine is increased in patients with hepatic impairment
and those with significant impairment may experience
more adverse reactions. Recommendations to titrate the
dose of rivastigmine to patients’ requirements should be
closely followed.

Based on pharmacokinetic studies with oral rivastigmine,
licensed product information for rivastigmine transdermal
patches suggests to consider a dose of 4.6 mg daily as both
initial and maximum therapy in patients with mild to
moderate hepatic impainment (Child Pugh score of 5 to 9).
There is a lack of data on its use in severe hepatic
impairment.

Administrotion in renal impairment, Exposure to rivastig-
mine may be increased in patients with renal impairment
and those with significant impairment may experience
more adverse reactions. Recommendations to titrate the
dose of rivastigmine to patients’ requirements should be
closely followed.

Basedon pharmacokmenc stud.\es with oral rivastigmine,
UK licensed product information for rivastigmine transder-
mal patches suggests to consider a dose of 4.6 mg daily as

both initial and maximum therapy in patients with

significant renal impairment. However, US product
information does not consider dose adjustment to be
necessary in this patient group due to the lack of a clear
effect of creatinine clearance on the steady state
concentrations of rivastigmine or its metabolite.

Dementia, Rivastigmine may be of benefit in the manage-
ment of patients with mild to moderate dementia in Alz-
heimer’s disease'? (see Dementia, p. 388.1). In the UK,
NICE states that it may be used in patients with mild to
moderate dementia if given under the following condi-
tions:?
+ treatment should only be started under specialist
supervision
s patients who continue on the drug should be reviewed
regularly
o treatment should only be comtinued if there was
evidence of benefit
Rivastigmine given in titrated doses of up to 6 mg twice daily
was also found to be well tolerated, and to preduce some
improvement in behavioural and psychiatric symptoms, ina
group of patdents with Lewy-body dementia.* However, a
systematic review’ that induded this study noted that
rivastigmine did not have significant benefit in cognitve
functon compared with placebo; the authors considered
that the evidence for its use in such patients was weak and
that further trials were needed.
Rivastigmine has also been tried in the treatment of

. vascular dementia. A systematic review® concluded that

although there is some evidence of benefit in these patients,
available data are inadequate and further trials were

warranted before rivastigmine could be recommended.
For the use of rivastigmine in the treatment of dementia

in Parkinson’s disease, see p. 398.1.
1. Birks J, et al. Rivastigmine for Alzheimer's discase. Avallable in The John
Wiley; 2009 (accessed 01/03/10).

2. Dhillon §. Rivastigmine transdermal patch: a review of its use in the
of ia of the Alzheimer's type. Drugs 2011; 71: 1209—
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3. NICE. Donepezil, and for the
treatment of Alzheimer’s disease {review) (issued March 2011).
Available at:  htp://iwww.nice.org.uk/nicemedia/live/13419/53619/
53619.pdf (accessed 11/04/11}

4. McKeith L ot al. Efficacy of rivastigmine in dementia with Lewy bodies:a
randomisad, double-blind. placcbo-controlled international study.
Lancet 2000; 356: 2031-36.

5. Wwild R, et al. Choli inhibi for d ia with Lewy bodies.
Available in the Cochrane Database of Systematic Reviews: Issue 3.
Chichester: John Wiley: 2003 faccessed 14/02/06).

6. Craig D, Birks I. Rivastigmine for vascular cognitive impairmeat.
Available In the Cochrane Database of Systemaric Reviews; Lssue 2.
Chichester: John Wiley; 2004 (accessed 14/02/06).

Parkinsonism. Although acerylcholinesterase inhibitors
such as rivastigmine may theoretically worsen parkinso-
nian symptoms, particularly tremor, it has been tried for
use in the treatment of drug-induced psychosis in patients
with Parkinson’s disease {see Disturbed Behaviour,
p. 1030.2). In 2 large studies,'? rivastigmine was found to

3. Oenel W. ¢t al. Effects of rivastigmine on tremor and other motor

symptoms in patients with s disease
analysis of 3 double-blind trial and an open-label enen.dnn. Drug Safety

2008; 31: 79-94.

Adverse Effects, Treatment, and Precautions

As for Donepezi), p. 391.1. Application site reactions such as
erythema, pruritus, rash, and vesicles have been seen with
transdermal use of rivastigmine. Serious adverse effects,
including fatalities, have occurred after incorrect use of
transdermal patches, the most frequent causes being the
failure to remove the previous patch before applying a new
one and application of more than one patch at a time. In
such cases of overdose all patches should be removed
immediately and no further patch applied for the next 24
hours.

Rivastigmine blood levels are dependent on body-weight
and careful titration of dosage is recommended in those
with a low or high body-weight; for further details, see
under Uses and Administration, above.

Rivastigmine should be used with care in patients with

impatred hepatic or renal function.
Reviews.
1. Darreh-Shori T, Jelic V. Safety and tolerability of transdermal and oral
in Alzhei s disease and s disease
Bapert Opin Drig Safety 2010; 9 16776,
2 J, e al. Transdermal of

cutaneous adverse evets and review of the lnerature. CNS Drugs
2011; 25: 575-83.

Effects on the gastointestinal fract. A 67-year- old
woman experienced severe vomi after o g

an oral dose of 4.5mg was m:smkenly remtmduccd
without the recommended titration phase;! the vomiting
was so severe that the patient also suffered a rupture of
the oesophagus that needed corrective surgery. The
authors commented that careful dose titration of rivastig-
mine is necessary even when restarting treatment.

1. Babic T, ¢ al. Spontaneous rupture of ocsophagus (Boerhaave’s
syndrome) related to rivastigmine. Age Ageing 2000; 29: 370-1.

Porphyria. The Drug Dafabase for Acute Porphyria, com-
piled by the Norwegian Porphyria Centre (NAPOS) and
the Porphyria Centre Sweden, classifies rivastigmine as
probably not porphyrinogenic; it may be used as a drug of
first choice and no precautions are needed.!
1. The Drug Database for Acute Porphyria. Available ac lmp:/lwwwA
drugs-porphyTia.org (accessed 25/10711}

Interactions

As for Neostigmine, p. 688.3. See also Antimuscarinics,
under Donepezil, p. 391.2, for mention of an interaction
between rivastigmine and tolterodine.

Pharmacokinetics

Rivastigmine is readily absorbed from the gastrointestinal
tract and peak plasma concentrations are reached in about 1
hour alter oral doses. Food delays absorption by about 1.5
hours and reduces maximum plasma concentrations.
Absorption from transdermal patches is slow and peak
plasma concentrations are reached in 10 to 16 hours after
applying the first patch: with subsequent patches, peak
concentrations are reached in about 8 hours. Exposure to
rivastigmine is highest when the patch is applied to the
upper back, chest, or upper arm, and about 20 to 30% lower
when applied to the abdomen or thigh. Rivastigmine is
about 40% bound to plasma proteins and readily crosses the
blood-brain barrier; it is widely distributed throughout the
body. Rivastigmine is rapidly and extensively metabolised,
primarily by cholinesterase-mediated hydrolysis to the
weakly active decarbamylated metabolite. The plasma half-
life is about 1 hour after otal doses and about 3 hours after
patch removal. After oral use, more than 90% of a dose is
excreted in the urine within 24 hours; no unchanged
rivastigmine is detected in the urine. Less than 1% of a dose
appears in the faeces.
Rcfercnccs

1. Hossaln M, et al. Estmation of the ahsolute bioavailability of

rivastigmine in pullems with mild 10 moderate dementia of the
Alzhel Kinet 2002: 41: 225-34.

of a novel

patch for the reatment of Alzheimer's disease: a review. Int J Clin Prag
2009; 63: 799-805.

Preparations

produce some improvement in symptorns of d ia
assodiated with Parkinson’s disease when compared with
placebo. Furthermore, a retrospective analysis® that
induded one of these studies conduded that rivastigmine
did not induce clinically significant exacerbation of motor
dysfunction in this patient group; emergent or worsening
rest tremor had been reported, however, this effect was
transient and assodated with dose titrat.ion

1. Emte M, et ol

for d with Parki s
disease. N Engl J Med 2004; 351: 2509-18.

Proprietary Preparafions {dctails are given in Volume B)

Single-ingredient Arg.: Donadox; Exelon; Luneste;
Remizeral; Rivasmina; Austral.: Exelon; Austria: Exelon; Belg.:
Exelon; Braz.: Exelon; Prometax: Canad.: Exelon; Chile: Exe-
lon; Probrain; China: Exelon (Iﬁﬁ) Cz.: Evertas; Exelon:
Ivagalmin; Kerstipon; Ni id; Ristidic; Vasti
Denm.: Exelon; Nimvastid; Pmmetax, Fin.: Exelon; Fr.: Exelon,
Ger.: Exelon; Gr.: Exelon; Prometax; Homg Kong: Exelon;
Hung.: Exelon; India: Exelon; Indon.: Exelon; Irl: Exelon;
i id; Prometax; Israel: Exelon; Ital: Exelon; Prometax;

2. Wesnes KA, o al. Benefis of
with Park disease.

2005; 65: 1654-6.

The symbol  denotes a preparation no longer actively marketed

Jpn: Exelon; Rivastach; Malaysia: Exelon; Mex.: Exelon; Neth.:
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Exelon: Ivagalmin; Niddastigt; Nimvastid; Prometax; Ristidic;
Rivalong Rivarlau; Rivaxon: Signelont; Norw.. Exelon: NZ:
Exelon; Rimane; Philipp.: Exelon; Pol.: Exelon; Ivagalmin;
Nimvastid: Prometax; Ristidic; Rivaller; Rivastinorm; Riveka:
Symelon; .Velastina; Port.: Exelon: Nimvastid; Prometax; Rus.:
Exelon (Jxcenon); S.Afr.: Exclon; Singapore: Exelon; Spain:
Exelon; Prometax; Swed.: Exelon; Nimvastid; Swifz.: Exelon;
Thai.: Exelon; Turk.: Alngmm, Exelon; Ristart; Rivaxel; UK:
Exelon; USA: Exelon. Venez.: Exelon.

USP 36: Rivastigmine Tartrate Capsules.

Tacrine Hydrochloride
(BANM USAN, dNNM}

970, Hidrocioruro de tacrinia; Hidrocloruro” de  tetrahi-
dréaminoacridina;’ Tacrina;: hidrocloruro de; Tacrine;
Chlorhydiate 'de; Tacrini hydrochlondum Tetrahydroami-
noacridine Hydrochloride; THA; TaxkpuHa Tugpoxnopua.

1,234 Tetrahydroacridin-9-ylamine hydrochloride.

CisHiaNg HCO=234.7 ’ )

CAS — 321-64-2 (tacriné); 1684-40-8 (tacrine hydrochloride).
ATC — NOBDAC!.

ATC Vet — QNOSDAOI.

UNIl — 4966RNGOBU. .

Pharmacopoeios. In US as the monchydrate.

USP 36: (Tacrine Hydrochloride). The monohydrate occurs
as a white powder. Freely soluble in water, in alcohol, in
dimethyl sulfoxide, in methyl alcohol, in propylene glycol,
and in 0.1N hydrochloric add; sparingly soluble in lincleic
acid and in macrogol 400.

All cross-references refer to entries in Volume A

Profile

Tacrine hydrochloride is a centrally acting reversible
inhibitor of acetylcholinesterase activity that has been used
in the treatment of mild to moderately sévere dementia in
Alzheimer’s disease. However, hepatotoxicity was common
and sometimes severe (see under Adverse Effects, p. 398.3).

Tacrine has also been used intravenously to antagonise
competitive neuromuscular blockers and as a postoperative
respiratory stimulant.

Adverse effects. EFFECTS ON THE LVER. Examination of data
from 2446 patients who were at least 50 years oid and
received tacrine for Alzheimer’s disease suggested that
raised serum-alanine aminotransferase (ALT) concentra-
tions are likely to occur in about 50% of patients.! Most
cases developed within the first 12 weeks of therapy,! but
an asymptomatic increase in ALT concentrations has been
reported in a patient after more than 80 weeks of ther-
apy.? The increase is usually asymptomaric and mild, and
resolves upon dosage reduction or stopping treaument.
However, a small percentage of patients may develop
unpredictable life-threatening hepatotoxicity although fre-
quent monitoring of ALT concentrations during the first
12 weeks of therapy can identify susceptible individuals.
No significant correlation has been found between
plasma-tactine concentrations and hepatotoxiciry.?
1. Watkins PB, & al. Hepatotoxic effects of tacrine adminisiration in
patients with Alzheimer’s discase. JAMA 1994; 271: 992-8.
2. Terrell PS, &t al. Lai alanine i increase with
tacrine. Anin Pharmacother 1996; 30: 301,
3. Ford JM, et al. Serum of tacrine hy: predict its
adverse effects in Alzheimer’s disease. Clin Pharmacol Ther 1993: 53: 691-
s.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparcfions. Arg.: Talem; Austral.: THAt: 3r.:
Cognext; USA: Cognext.

Pharmacopoeial Preparations
USP 36: Tacrine Capsules.

Xanomeline [UsaN, 1NN

LY-246708; NNC-11-0232; Xanomeling; Xanoméhne, Xar:)-
melinum; KcaHomenuH, -

3-[4-(Hexyloxy)-1, 25-thladlaZO| 3-yl] 1.2 S&tetrahydro ;2
methylpyridine. ~

CriHNy05=2814

CAS — 131986-45-3

UNIf — 9ORISL73CJ.

Profile

Xanomeline is a selective muscarinic M, agonist. Xanorr -
line tartrate has been studied in the management of
Alzheimer’s disease but drugs of this type have not genera ly
produced benefit.

References.
1. Sramek JJ, et al. The safety and 1olerance ol xanomeline rartrate in
patienis with Alzheimer’s disease. J Clin Pharmacol 1995 35; 800-8C i.
2. Bodick NC, #f al. Effects of xanomeline, a selective muscarinic recep or
agonist, on cognitive function and behavioral symptoms in Alzhein er
disease. Arch Neurol 1997; 54: 465-73,

JE R |



Anfidepressants 397

Antidepressants

Bipolar disorder, p. 399
" Depression, p. 400
Mania, p. 402

This chapter describes drugs used principally in the
treatment of affective disorders. Affective disorders are
disorders of mood that may manifest as depression or mania
or, in some cases, as mixed affective states in which
depressive and manic or hypomanic episodes may cocxnst or
rapidly alternate.
¢ The core features of depressive disorders are low mood,
anhedonia- (the loss of interest in former pleasures or
activities), pessimism, and lethargy. They were formerly

bitors (MAOIs) (e.g. phenelzine) have now been joined by
the selective serotonin reuptake inhibitors (SSRIs) (e.g.
fluoxetine), the reversible inhibitors of monoamine oxidase
type A (RIMAs) (e.g. moclobemide), and more recently by
the serotonin and noradrenaline reuptake inhibitors
(SNRIs) {e.g. venlafaxine). Other antidepressants that do
not fit exactly into these groups include bupropion, the
herbal preparation St John's wort, mirtazapine, reboxetine,
and trazodone.

Lithium salts provide a source of lithium ions that
compete with sodium fons at various sites in the body and
thus have an action and adverse effects distinct and separate
from those of other antidepressants.

Bipolar disorder

classified either as endogenous, in which the symp
were independent of external factors and considered to
be a consequence of factors within the patient, or
reactive, in which depressive symptoms were a result of
external stressors (i.e. exogenous). It is now recognised
that depressive disorders are composed of both
endogenous and reactive factors. Similarly, the
classification of mewurotic depression is no longer
considered useful because it encompasses several
different syndromes.
Depressive episodes generally last for at least 2 weeks and
are classified according to severity as mild, moderate,
severe, or severe with psychosis. Recurrent brief
depression is defined as depressive episodes that last a
few days and recur regularly. Depression is often
accompanied by characteristic somatic symptoms,
including anorexia, weight loss, insomnia, early morning
waking, and psychomotor retardation. Symptoms
associated with atypical depression include overeating
and oversleeping. Some classifications distinguish
" between major depressive episodes and minor (and
hence major or minor depression) based on the number
and type of symptoms.

¢ The main symptoms of mania are overactivity, mood
changes ranging from elation to irritability, expansive
ideas, and inflated self-importance. Manic episodes are
classified according to severity in a similar manner to
depressive disorders: namely, mild, moderate, severe, or
severe with psychosis. Hypomania is differentiated from
mania in terms of a reduction in intensity of symptoms
and sodial incapadcity.

s Alternating episodes of mania or hypomania and
depression are termed bipolar disorder (bipolar affective
disorder). (To differentiate between alternating episodes
of depression and mania or depression and hypomania,
some classification systems use the terms bipolar I
disorder and bipolar 11 disorder, respectively.) Since it is
very rare for repeated episodes of mania to occur without
alternating episodes of depression, it is accepted practice
to include mania without deprcsston mthm the bipalar
category. The term unipol. {unipolar depres-
sion) is reserved for depressive disorders without mania.

« States of persistent but mild disturbances of mood exist in
which the symptoms are not severe enough to meet the
criteria for dassification as a major depressive or
hypomanic disorder, but may nevertheless cause
considerable suffering to the patient. Subthreshold
depressive symptoms and dysthymia are terms used to
describe a milder depressive state whereas cyclothymia
has some similarity to bipolar disorder, the instability
characterised by long periods of hypomanta and mild
depression.

s The term seasonal affective disorder has been applied to
depressive disorders repeatedly occurring seasonally, but
not.related 10 seasonal stressful life events; the depressive
symptoms usually occur during the autumn and winter
months. There have also been reports of patients
developing seasonal bipolar disorder with hypomania or
mania occurring in the summer months.

* Anxiety. is often assodated with depressive disorders at
all levels of severity and it rnay be difficult to distinguish
between the two conditions, especially in the milder
forms. Mixed anxiety and depressive disorder defines a
state in which anxiety and depressive symptoms coexist
but neither . component is severe enough to merit
classification as an anxiety disorder or a depressive
disorder.

Classification of antidepressants. Antidepressants are

classified into- different groups cither structurally or

depending on which central neurotransmitters they act
upon. The older tricyclic (e.g. amitriptyline) and related
cyclic .antidepressants and the monoamine oxidase inhi-

Bipolar disorder (manic depression) is a mixed affective
disorder in which the patient has alternating episodes of
hypomania or mania and depression. Although isolated
episodes of mania may occur, they are more usually part of
bipolar disorder: for the purposes of classification, mania
without depression is therefore included in the bipolar
category. Manic episodes usually start suddenly and last on
average for about 4 months. The depressive phase may last
longer with an average duration of 6 months. The course of
the illness is unpredictable; most patients will suffer a
relapse after an initial manic episode, and of these, probably
10 to 20% will have more than 3 episodes a year with partial
or full remission in between, or switch to the alternative
phase (rapid cycling). The diagnosis of bipolar disorder can
be difficult, particularly if patients are only seen during the
depressive phase. The morbidity of the disorder is often
substantial especially during the depressive phase. Suicide is
a significant risk and up to. one-third of patients may
attempt to take their own life.

The treatment of bipolar disorder is generally divided
into the following phases:

* acute manic or mixed episode

* acute depressive episode

¢ mainienance and long-term treatment

Guidelines have been issued in the UK'? and USA*® to
facilitate treatrnent choice in the management of bipolar
disorder; international guidelines and expert consensus
statements are also available.>? The choice of drug therapy
should be guided by severity, the type of episode {including
assodiated symptoms), and patient preference.

In patients with severe manic or mixed episodes, initial
treatment with an antipsychotic or the mood stabiliser
valproate should be considered because of their rapid onset
of action; for less severe cases lithiumn, another mood
stabiliser, may also be appropriate.’-3¢8 The choice between
lithium or valproate as first-line treatment has been a matter
of debate: although there is more reliable evidence for the
use of lithium, its narrow therapeutic index and monitoring
requirements!®!? (see Pharmacokinetics of Lithium,
p. 434.3) have led to the increased use of valproate in
some countries.'® Lithium must also be given in high doses
in acute mania and its antimanic actions may be delayed by
at least a week.!"? Nonetheless, lithium is still widely
used'! and may be most effective in pure euphoric mania.&®
However, valproate may be a better first-choice drug in
rapid cycling bipolar disorder, for which it is particularly
effective, and in mixed or dysphoric states."*5% Carba-
mazepine and its derivative oxcarbazepine are sometimes
used as alternatives to lithium or valproate although their
efficacy is not as well established and they are considered a
second-line choice by most guidelines.>*%# Treatment with
carbamazepine is also complicated by its numerous drug
interactions, 9113

Patients with mania and co-existing psychotic features
usually require treatment with an antipsychotic to produce
a rapid tranquilising effect.* Traditionally, classical antipsy-

chotics such as the phenothiazine chlorpromazine and the |

butyrophenonc haloperidol have been used although most
i now rec d the atypical antipsychotics,
pamcularly olanzapine, quetiapine, and risperidone,
because of their more favourable adverse effect profile,}->
&% Nevertheless, classical antipsychotics still appear to be
widely used in the treatment of mania although high-dose
therapy -should be avoided because of the risk of
extrapyramidal effects.® If sedation is required the short-
term use of a benzodiazepine such as clonazepam or
lorazepam should be considered instead of high-dose
antipsychotics;** however, such treatments should be
stopped as soon as symptoms subside in order to reduce the
risk of dependence.!?
The initial treatment should be continued at an optimal
dose for at least 1 week before making any change to the

The symbol t denotes a preparation no lenger actively marketed

regimen if the patient is unrespoasive; if there is a partial
response it may be appropriate to wait at least another week
before considering the treatment ineffective. Options for
patients who are inadequately controlled on optimised first-
line treatment include a trial of lithium or valproate with an
andpsychotic.!>46# (Combination therapy has also been
recommended as frst-line treatment in patients with
particularly severe symptoms.*#) Another option is to try an
alternative mood stabiliser or antipsychotic.® Clozapine may
be considered in more refractory cases™* and ECT is effective
in patients who are severely ill or resistant to treatment. 42

The treatment of the acute depressive phase of bipolar
disorder depends on the scverity of the depression and
whether any psychotic symptoms are still present. Less
severe cases may be adequately controlled by lithium,
which has a modest antidepressant action.? Alternatively,
treatment with lamotrigine or an antidepressant may be
considered although most guidelines!*4? recommiend that
antidepressants should be given with 2 mood stabiliser such
as lithium or valproate to reduce the risk of antidepressant-
induced switching (see below). The atypical antipsychotic
quetiapine aiso has an antidepressant action and is another
monotherapy alternative for managing the acute depressive

hase.>

F The selection of an antidepressant for bxpolar depression
generally involves the same considerations as those for
unipolar depression (see p. 400.1) although the risk of
switching to mania should also be taken into account.
Antidepressants have also been implicated in the induction
of rapid cycling;*!? they should be tapered and stopped if
either switching or rapid cycling occurs.!*4 The SSRIs and
possibly bupropion are usually first-choice antidepressants
as they have a low risk of switching when compared with
other antidepressants.>*6%4 Tricyclic antidepressants
should only be used in resistant cases as the risk of
switching to mania is higher than with other antidepressant
groups.!? Data for the newer antidepressants such as
nefazodone and venlafaxine are limited; it has been
suggested that the risk of switching with venlafaxine is
increased.®® MAOQIs may be less likely to induce mania than
other antidepressants, but troublesome adverse effects and
safety issues have limited their use.

As with the manic phase, treatment should be tried at an
optimal dose and for an adequate time before it is considered
ineffective.%® If there is no response, second-line options
include adding an antidepressant or lamotrigine in those
patients on monotherapy with a mood stabiliser such as
lithium, or in those patients already on an antidepressant,
an alternative antidepressant may be tried or a second mood
stabiliser added.«%® Additional treatment with an antipsy-
chotic may be necessary if psychotic symptoms are also
present.># In addition, some atypical antipsychotics have
been shown to be of benefit in non-psychotic bipolar
depression when- given with an antidepressant®® and one
such combination preparation (olanzapine with fluoxetine)
is available in some countries. Quetiapine is another
atypical antipsychotic that may be added to therapy.?* ECT
is a valuable alternative and should be considered for
resistant or severe bipolar depression.14?

Once the acute phase has been brought under control,
drug therapy should be continued until the patient is
thought unlikely to suffer a relapse; this might entail
maintaining treatment for several months.>*!> When
full remission has been achieved treatment should be
gradually stopped over several weeks unless long-term
treatment is planned (see below). Antipsychotics and
antidepressants are usually stopped unless residual
symptoms persist.

Some guidelines** recommend that long-term treat-
ment should be started after a single episode of mania
although others generally wait until a patient has had at
least 2 manic episodes.® Lithium is often the drug of choice
for the long-term treatment of bipolar disorder.!*¢ It
reduces the risk of relapse, particularly mania,? although its
prophylactic effects on depression are less obvious.!® Long-
term lithium treatment has also been associated with an
anti-suicide effect.!3 Other treatment options include
valproate, lamotrigine (particularly if bipolar depression is a
burden), aripiprazole olanzapine, quetiapine, and possibly
carbamazepine or oxcarbazepine.'>7 Combination therapy
may be necessary in those who fail on monotherapy; ECT
and tlozapine have also been tried in treatment-resistant
patients. >’ However, it is usual practice for patients to
continue with their acute treatment, given at the same
doses, if effective.*¢

There is no consensus on the appropriate duration of
long-term treatment and in some patients with severe
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disorders it may be necessary to continue treatment
indefinitely.
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Depression

Clinical depression (unipolar depression) is a disturbance of
mood that is distinguishable from the usual mood
fluctuations of everyday life. A depressed mood is usually
the major symptom, which may be accompanied by other
mental or somatic symptoms repgesenting several depres-
sive syndromes (see p. 397.1). Suidde is a significant risk
and up to half of all patients with depression may attempt
suicide during their lifetime. Risk factors for developing
depression include female gender and a positive family
history.

The aetiology of depression is unknown but it may

represent an interaction between psychological and
biochemical mechanisms rather than any single factor.
The symptoms appear to be mediated through alterations in
levels of some central neurotransmitters, although it is not
certain that this represents a cause of the disorder. However,
it is at this level that the antidepressant drugs currently in
clinical use exert their action.

Guidelines have been issued nationally in, for example,

the UK!? and the USA,>* and internationally,’ which
provide evidence-based recommendations for the treatment
of depression. The decision to start treatment should be
based on the severity of the condition and the risks to the
patient.

Patients with subthreshold depressive symptoms do not
routinely require treatment with antidepressants unless
symptoms have been present for a long period, typically
2 years or more.}?

Patients with mild depression may improve while being
monitored without any additional help; in others simple
interventions such as problem-solving, counselling, or
exercise may be effective.? The evidence for the efficacy
of antidepressants in mild depression is lacking and initial
treatment with antidepressants is not recommended;}-24
however, patients with persistent mild depression or
those with a history of depression may benefit from
antidepressant treatment.!-

Patients with moderate depression should be treated with
an antidepressant; psychological treatments (particularly
cognitive behavioural therapy) are also effective.!?

A combination of antidepressants and psychological
weatments should be considered in patients with severe
depression.? ECT may also be of value, particularly
when a rapid improvernent of symptoms is essential (¢.g.

All cross-references refer to entries in Volume A

in patients at high risk of suicide) or in patients with
depressive psychosis or psychomotor retardation.®?

For patients with psychotic depression, an antipsychotic
may be required in addition to any antidepressant
treatment;*** ECT should aiso be considered.*

Light therapy appears to be effective in patients with
seasonal affective disorder.'®!! Exposure to bright artificial
light may take place at any time of the day, and the
therapy should continue until the natural seasonal
remission of the disorder; antidepressant drugs may also
be used.

Choice of antidepressant. In more recent years many
newer drugs have been licensed and added 10 the original
treatments for depression. The role of these drugs relative to
the older drugs is established for some of the newer drug
groups, particularly the SSRIs, and evidence suggests that
efficacy is comparable. In addition, many new drugs have
been promoted on the basis of superior tolerability and this
is also supported by dinical studies (see below for further
details). The improved choice of treatment options offered
by the newer antidepressants has meant that therapy is
increasingly tailored to individual patient requirements.

An area of particular concern with regard to initial choice of.

Tricydic antidepressants have long been preferred over
MAOIs because of the problem of drug interactions and
the need for strict dietary precautions with the larter
group. Tricydics with sedative properties may be more
suitable for agitated and anxious patients, whereas those
with less sedative properties may be preferred for
withdrawn and apathetic patients. Unfortunately, the
traditional tricyclics such as amirtriptyline have
antimuscarinic and cardiotoxic adverse effects that can
limit their use. Their cardiotoxicity also means that they
are associated with a high risk of fatality in patients
taking overdoses (see toxicity in overdosage, below).
Continuing development produced lofepramine and
drugs related to the tricyclic group such as mianserin that
are less cardiotoxic than the earlier tricyclics.

The subsequent introduction of SSRIs such as fluoxetine
provided a group of drugs with still fewer antimuscarinic
and cardiotoxic adverse effects. However, the SSRIs
themselves have characteristic adverse effects; gastro-
intestinal symptoms such as nausea and vomiting may be
a problem, and sleep disturbances and anxiety may be
exacerbated at the start of treatment. Moreover, those in
current clinical use interact to varying degrees with
cytochrome P450 isoenzymes, which carries a potential
for interaction with many drugs.

More recently serotonin and noradrenaline reuptake
inhibitors (SNRIs) such as duloxetine and venlafaxine
have been developed, as well as reversible inhibitors of
monoamine oxidase type A (RIMAs) such as moclobe-
mide. RIMAs offer a safer alternative to the MAOIs and
fewer dietary restrictions are necessary. Nefazodone,
mirtazapine, and reboxetine, which have slightly
different biochemical profiles from the major groups,
are also more recent introductions. Bupropion, another
unrelated antidepressant, is also available in some
countries. With the exception of nefazodone, which
causes hepatotoxicity and venlafaxine, which is
cardiotoxic, most of these newer drugs seem to be
associated with fewer severe adverse effects; their
efficacy is also comparable to that of the tricyclics and
SSRIs. 12-14

Other drugs used in r.he treatment of depression include
flupentixol, the antidepressant dose of which is lower
than that used for the treaument of psychoses.
Agomelatine, an agonist at melatonergic MT; and MT;
receptors and an antagonist at 5-HT,¢ receptors, is used
in the treatment of depression. Ademetionine, the active
derivative of methionine, has been tried in depressive
disorders, and extracts of the plant St John's wor are
widely used in some countries for depression.
Transdermal patches containing selegiline, an irrever-
sible inhibitor of monoamine oxidase type B, are
available in the USA for the treatient of depression.
Lithium may be used for the prophylaxis of recurrent
unipolar depression as an alternative to standard
antidepressants, although it is more commonly used in
the management of bipolar disorder (see p. 397.2); its
role in unipolar depression is more usually to augment
the effect of standard antidepressants in treatment-
resistant disease.

an antidepressant is the most appropriate drug for patients
considered to be a high suicide risk.!* It is important to
remember that suicide is an inherent tisk in depression; it is
generally accepted that with all antidepressant therapies the
risk of suicide may increase in the early stages of recovery
{for further details, see Effects on Mental State, under
Fluoxetine, p. 422.2). Varying relative risks of toxicity in
overdosage for different groups of antidepressant have
been assessed:'¢1?

older tricyclics and the tetracyclic maprotiline?® appear to
be more toxic in overdosage than the tetracyclic
mianserin® and the SSRIs!822

MAOIs have an intermediate risk®2?

within the tricyclic group, desipramine!®7-2 has been
reported to be associated more frequently with fatal
overdosage although some? assign this status to
dosulepin. The BNF considers amitriptyline aad
dosulepin to be particularly dangerous in overdosaje;
lofepramine!®-%2% may be one of the safer tricyclics
toxicity of the SNRI venlafaxine in overdose appears to
be greater than other new serotonergic antidepressaiits
and comparable to some of the less toxic tricyclics®?

Although such analyses cannot determine to what extent
the data reflect prescribing patterns and patient selection as
opposed to drug toxicity’®'7-2* it is widely accepted that t 1¢
older wicyclics are more toxic in overdosage, and that tie
SSRIs??7 and the newer tricyclic and related cycic
antidepressants are safer.?” In practice, it is often difficlt
to identify patients at high risk for svicide, and it has
therefore been suggested that a routine strategy should be to
begin antidepressant therapy in all patients with drugs that
have low toxicity in overdose.'»¥ However, whichevsr
antidepressant is chosen, all patients should be close'y
monitored during early therapy until significant improv :-
ment in depression occurs and limited quantities >f

¢ antidepressants should be prescribed at any one time.

Current guidelines recommend that choice of

antidepressant should be based on superior tolerability,
safety in overdose, and efficacy at prescribed doses.!-2+¢
Mera-analyses®®3! comparing the efficacy of SSRIs and
tricyclics in general find no difference in efficacy although
there is the suggesion of a greater efficacy for some
tricyclics when given to inpatients. However, drop-out rates
due to adverse effects have generally been higher in patien s
receiving tricyclics than in those taking SSRIs. Based 01

these findings,

most guidelines recommend that a1

SSRI'#48 should be used as first-line treatment. In additio
some consider that lofepramine, nortriptyline, or newer
antidepressants such as mirtazapine or reboxetine ars
suitable alternatives.!“¢ Bupropion, which is marketed as
an antidepressant in the USA, is considered to be a first-lin =
choice in US guidelines.! Older tricydlics may, however, b=
more appropriate in severely ill patients or in other
situations where maximising efficacy is important.! The use
of an MAOI may be considered in patients with atypical
depression*® although, in practice, SSRls are often tried
initially because of their more favourable adverse effects
profile.*

The sedative properties of some of the antidepressant;

may adversely affect the performance of potentally
hazardous tasks such as driving and the operation o’
machinery. One of the less sedative antidepressants shoulc
be used where appropriate, although care is needed with al
psychotropic drugs, especially at the start of treatment.

Regardless of antidepressant choice, certain principles of

management apply when starting antidepressant
therapy.

A low initial dose will minimise adverse effects; this is
then increased until an adequate response occurs.*
When the newer antidepressants, including the SSRIs,
are used the dose can generally be increased after a few
days; for the tricyclics the increase should be more
gradual3? Gradual introduction of wtreatment is of
particular importance in the elderly who may be more
susceptible to adverse effects.

Although some adverse effects of antidepressant drugs
appear soon after treatment is started, there is a delay of
about 2 weeks before any therapeutic benefit is seen, and
at least 6 weeks before maximum improvement in
depressive symptoms occurs.>® Claims of a fast onset of
action have been made for several antidepressants, butin
a review* of data relating to onset of action with
currently available antidepressants, none have been
shown condusively to work faster than any other. This
delay in benefit may relate to a combination of
pharmacokinetic and neurochemical factors.

A patient’s response to the chosen drug should not be
considered inadequate until they have been maintained
at an adequate dose for at least 3 to 4 weeks'? (the BNF
has recommended 6 weeks in the elderly). Patients with

- a partial response should continue for a further 2 to 4

weeks (possibly longer in the elderly) before considering
further adjustments in therapy. Treatment failure is often
due to subtherapeutic doses,! particularly with the older
tricyclics whose adverse effects limit maximum tolerable
doses in many patients.?* Where lack of compliance leads
to subtherapeutic doses therapeutic drug monitoring
may be of value.$

In those who show little or no response to an adequate trial
of the first-choice antidepressant the following options
exist:

switching to an alternative antidepressant

adding another drug (augmentation), particularly if
there has been a partial response

introduding psychological treatments such as cognitive
behavioural therapy if not previously used
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generally consider it preferable to &y an
altcxmﬂve single antidepressant before giving combinations
of drugs (augmentation).!*4

If switching antidepressants the choice is between a
drug from the same pharmacological group or one from a
different group.!*® In the UK. venlafaxine is usually
reserved for patients with more severe depression, or when
two different SSRIs bave failed, because of its adverse
cardiovascular effects and toxicity in overdose.'? MAOIs
can also be tried in patients who are refractory to or
intolerant of treatment with other antidepressants,-+¢

When changing a patient from one type of antidepres-
sant to another an appropriate drug-free interval may be
needed. An MAOI (incdluding a RIMA and selegiline) should
not be started until at least one week after stopping a
mricydlic antidepressant, an SSRI, or any related antidepres-
sant; in the case of bupropion, mirtazapine, and the SSRI
sertraline the drug-free interval is extended to 2 weeks, and
for Auoxetine to 5 weeks, because of their longer half-lives.
For the tricydlics domipramine and imipramine a drug-free
interval of 3 weeks should be allowed. Conversely, 2 weeks
should clapse between stopping MAOI (induding ‘sele-
giline) therapy and starting - patients on a tricyclic
antidepressant {3 weeks in the case of domipramine or
imipramine), an SSRI, or any related antidepressant. No

SSRI fluoxetne is considered the first-choice antidepressant
in children aged 12 and over because of proven efficacy and
low toxicity in overdose;*47 although the evidence for its
efficacy in younger children has been questioned, *” a review
by the EMEA conduded that. studies showed a positive
effect and approved its use throughout the EU in child:

remembered that untreated d jon during pregnancy
has been assocdiated with poor neonatal outcomes such as
low birth-weight # In some cases starting treatment with an
antidepressant will be appropriate although psychotherapy
and ECT should also be considered as alternadyes.*!

from & years of age.” In the USA, escitalopram and
fluoxetine are the only SSRIs licensed for the treatment of
depression in young patients. The other SSRIs should not be
used in children (but see below) b of

Tr should notbcstnppeduamaaeroi routine in
early pregnancy in prego: while
taking an antid “ Mat I mood disorders in the

xmmedxampostpam:mpeﬂodmrdnedwharmonal

efficacy and/or an increased risk of a harmful outcome (see
Effects on Mental State under Fluoxetine, p. 422.2 for
turther details). Similar rec dations have been made
for the SNRI venlafaxine (see p. 457.2) and the serotonergic
anudcpmnt. m!mnpmc {see p. 438.2). Padents who
remain sive to combi should be
initially tried on an alternative psychological therapy.” A
change in antidepressant may also be warranted and NICE
guidelines have suggested that citalopram and sertraline
may be appropriate, provided certain criteria have been
met.¥ (Paroxetine and venlafaxine should nat be used.¥)
Lithium has also been tried* and ECT may be considered for
older children with severe, unresponsive depression.®47
Tricydics may have a modest effect in the treatment of
depression in adolescents; however, they are not effective in

treatment-free period is necessary between stopping a
reversible inhibitor of monoamine oxidase type A (RIMA)
and starting an SSRI or another antidepressant.

Drugs that have been used in augmentation strategies
for resistant depression indude lithium,'**¢ thyroid
hormones (liothyronine),%4%% and central stimulantst3¢
such as methylphenidate. Atypical antipsychotics, such as
aripiprazole, olanzapine, quetiapine, and risperidone may
be added to therapy.!*¥ Pindolol has also been studied as
an augmentation agent with several SSRIs and other
serotonergic antidepressants.** Another method is to
combine different classes of antidepressants. Although this
has been used successfully in the treatment of drug-resistant
depression, 2443 jt may result in enhanced adverse
reactions or interactions and should only be done under
expert supervision. For further details of the interactions
between different antidepressants, see under Interactions of
Phenelzine, p. 447.2.

If the response to treatment is good, the patient should
continue with the same treatment for at least 4 to 6 months
after full remission,'* and perhaps 12 months in the
elderly:® symptoms are likely to recur if treatment is stopped
100 soon.>*4 [n general, the dose should not be reduced for
this continuation phase.!>*7? Continuing therapy beyond
this phase'24741 js a3 matter of dinical judgement and
should take into account the number of prior episodes, any
residual symptoms, and the severity of the episode.
Maintenance therapy should be considered for recurrent
depressive disorders,!247.3440.42 and may be necessary for
s:vcral years, if not i.ndcﬂnltc!y, in some cases. Again. full

peutic doses are rec d for prophylaxis rather
than reduced doses, 2473942

Suddenly stopping antldepresant therapy after
regular use for 8 weeks or more may precipitate withdrawal
symptoms.**4* Common symptoms seen after antidepres-
sant withdrawal indude headache, anorexa, pausea,
insomnia, and anxiety; the SSRIs have also been associated
with ¢pisodes of dizziness and paraesthesia which are rarely
seen with the tricyclics. Withdrawal reactions may be
more severe with the MAOIs espcda]ly tranylcypromine. 4
To minimise symp most guidelines!-4 and authorities
such as the BNF recommend reducmg the dose over a period
of about 4 weeks, although considerably longer periods (6
months) may be required when withdrawing maintenance
therapy.

Depressive disorders may arise in childhood and
adolescence, the prevalence increasing with age.®
Concerns about a possible increased risk of suicde with
antidepressant treatment, have led to considerable
uncertainty about appropriate management in young
patients.*’"3! In the UK, guidelines issued by NICE state that
the mainstay of treatment for this padent group should be

the 1t of younger children * In practice they have
often been reserved for refractory cases in adolescents™
although cvidence to support this role is lacking® and NICE
guidelines? de not recommend their use. There have also
been reports of death due to cardiotoxicity in children
taking tricyclic antidepressants, in particular desipramine
and imipramine.

Following the concerns raised about the possible
increased risk of suidde in children and adolescents treated
with antidepressants, the FDA undertook a meta-analysis of
372 studies in adults. From 295 studies in psychiatric
padents, the overall risk of suicide was not increased, but
there was a trend toward increased risk with younger age.
Although the effect was not statistically significant, the FDA
considered the trend suffidently convincing to wam that,
like children and adolescents, young adults (aged 18 to 24
years) treated with antidepressants of any type may be at
increased sk of suiddal thinking and behaviour.” In the
UK, an Expert Working Group of the CSM found no dear
evidence that use of SSRIs in young adults increased the risk
of self-harm or suiddal thoughts:¥ however, it was noted
that such patients have a higher background risk of suicidal
behaviour than older adults and consequently should be
closely monitored during treatment.

Depression in the elderly is not uncommon and may
affect up to 4% of this population.’® Suicide is also more
lrequcnt ln the elderly than in the general population and

are p in about 80% of patients
aged over 74 years who commit suidide.’s Depression in the
elderly is often undertreated and prognosis is poon
treatment is also often complicated by co-existing medical
conditions.*&3%3? SSRIs are often the first cholce of
treatment in the elderly because of their favourable adverse
effect profile and low toxicity in overdose.443*> They may
be espedially appropriate in patients with an existing
cardiovascular disease or in those taking other medications
that may lower the blood pressure. Tricydics such as
amitriptyline and imipramine are probably best avoided in
the elderly as their cardiotoxic, antimuscarinic, and sedative
effects may be particularly troublesome. However, the
tricyclics desipramine and nortriptyline are considered by
some*4 to be an alternative first-choice as they are less
cardiotoxic and have fewer antimuscarinic and sedatve
actions compared with amitriptyline or imipramine. Other
newer antidepressants may also be useful in specific
situations; bupropion, which has the advantage of a relative
lack of cardiotoxicity and drug interactions, may be an
appropriate option.* Lower initial doses of anddepressanz
drugs are often recommended in the elderly to minimise
adverse effects but individual differences in metabolism and
excretion may mean that some patients are undertreated.

hanges, particularly falling progesterone levels; the
symptoms are mlld and resolve sponnncoudy after several
days, theref ired 4% Of greater
concern are major dcptzsslve :pisodcs that occur beyond
this initlal phase, which are dinically identical to depressive
disorders in general and call for the same prindples of
managements® (although there are few studies to support
this®2), These depressive episodes havc been found to be
related to the of im mm mood
disorders, a.lthough 1o hormonal basis to this association
has been identified.®® Nevertheless, there has been inw'est
in the use of oestrogen as a treatment. .
Aswnhuseolanymcdidneinwom:nwhobr&stfeed.
the risks to the infant from drugs distributed into breast milk
must be considered. The American Academy of Pediatrics®
considers that the effect of all anddepressants on nursing
infants could be of concern.
of often coexist and
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disorder, espedally in milder forms. Depression is generally
treated before anxiety,’ using anddepressants such as SSRIs
Lhat also have mxlolydc ‘effects.é* Where anxiety
mild & ion may also respond
1 psychological treatment of amdety “ Annolyﬂcs and
antipsychotics can be useful adjuncts in agitated depression,
but a" sedative antidepressant might be preferable.
Combination preparations of antidepressants with antipsy-
chotics or anxiolytics should not be used because the dosage
of the individual components should be adjusted separately.
Also, anxiolytics should only be prescribed on a short-term
basis whereas anridepressants are-given for longer periods.
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syndrome in clinical studieshave been equivocal although
it has been suggested that mﬂdepnssam therapy should be
tried in pati with ¢ sion.®® Cognitxvc
therapy may also be usetul.
1. Anderson IM. of ol. Evidence-based guid: for treating
mmmwamdummmm
2008; 22 343-56.
ilable at: hep:/vwerw.bap.org uk/pdss
(amd 07/09/09)
2. Natonal Collaborating Centre for Mental Health/NICB. Depc:ﬂm.the
and of In adults (issued Ocber
2009).  Avallable “at aice.ory.
CGRONTCEguldeline paf {acoessed 2 ml uov)
3. Snow V, et el. Clinics! guidel v of
acute major depression and mmmmum 132: 738~

a :

mx Y

pdt/

patients with
157 (suppl): 1-45. Also available at hup:/hwww.|
prmﬂdelyn&uldechpm7m (mvd uloaloa)

Gu&ﬂummmhhmdmm
mjoqunﬁdndbmkr MMAMEWM
17 ‘14108108)
6. lm:rM.lal.Wutld of Societies of Biok Y Y
(WPSBP) ofunlpohr D
dhotdzn.panlmnemd of major
disorder, WWJMWMLLH} Alsomlhbl:n:hn;rll

www.wisl 7MDL1
(accessed MIOSIM) .

7. Bauer M, ot al. World Fed of Societies of Psychiaay
(WFSBP) guidelines for biological of unipolar dep:
disorders, part 2: mai of major dep disorder

and meatment of chronic
dgpmﬂnm WnrHlelhydnmml kﬂmﬂnlu]hblgnt.

14108/00)
8. The UK ECT lzview Group. EMuq and nlelv of dmmcmvulsive

9. NICE. Guidance on the use of ek therapy:
Appﬂ(sl 59 (lwuedlqnﬂ 2003}). Available at hetp://www.nice.org.uk/

psychological therapy;¥’ treatment with
should only be offered alongside psychological thcrapy For
children and adolescents with mild depression, as for adults,
a period of watchtul waiting may be appropriate before
starting any treatment. If symptoms have not resolved after
several weeks, patients should be started on an appropriate
course of psychological therapy such as group cognitive
behavioural therapy or guided self-help which should be
continued for 2 to 3 months. Antidepressants should not be
used for the initial tr of mild depression. Children or
adolescents with moderate to severe depression (or those
with mild depression unresponsive to the above measures)
should be gwen more specific psycholopal treatment such

divid ive behavioural therapy, Intérpersonal
therapy, or short-term family therapy. Combined treatment
. with an antdepressant (which, as In adults, appears more
cHiective than either alone™) should only be considered i#f
there is a lack of response to psychotherapy alone.” The

elderly patients should follow the same prindples as in
younger patients.%3® ECT is also safe and effective in the
elderly, and should be considered in those at high risk for
suicide or who are refractory to or intolerant of antidepres-
sant drugs.%* Depression late in life may require long-term
antidepressant treatnent beyond the recovery phase; even
after first episodes of depression and should be a
continuation of the treatment that was successful in the
initial acute phase (see above).

Treatment of women with depressive disorders during
and after pregnancy raises concerns about the risk of
teratogenicity, fetal growth retardation, or perinatal

o see also individual drug me phs); the ratio
of risk to the child versus the beneﬁt to the mother must
therefore be considered very carefully.*4%4! It should also be

<3 pdt (accessed 14/08/08)
A . The elderly tend to respond more slowly to 10. Pastonen T. Lonngvist J. Seasonal aflective disorder, Loncrt 1998; 352:
younger patl d psychosodal or 136974,
psychotherapeuti is often warranted.*>® The | 11 Golden RN, a o/, The cificacy of light therapy In the treatment of mood
d I to initial th ies in 2 teview and lysis of the evid Am J Psychiatry

2005; 1623 656~62.

2. Xent IM_ SNaRis, NaSSAa, and NaRis: new sgents foc the treaument of
depressioa. Lasncet 2000; 355: 911-8. Correction. ibid_; 2000,

13, Andecson IM. Meta. yﬁdmﬂammmﬂdem&&w
Ball 2001: 37; 161-78.

14, Muhvwcn.ai!ﬁaqdmmdludﬂuhrmdmdzpmn

in primary care patients. Am J Med 2000; 108: 5464,
15. Hznry.lA.Bpldeﬂnbn xdldv:wﬂdqo(mndqmsmldrugln
Drug Safety 1997; 162 374-90.
16, Buumamc 'l'hgwxuzy mddewunnn&!rqdmuywwut

17, msxqummmwmm‘mmﬁm
attempt and suldde. JAMA 1992 268 3441-5, -

18. de Jonghe P, Swinkels JA. The safery of antidepressants. Drugs 1992 43
(suppl 2): 40-7.

19. Mason J, dihulmddrymdnwlwhhmﬂd:pmmmm
primary care. Br J Gen Pract 2000; 50: 366~70,

20. mmmmmnaﬂmadwmmmm BMJ
1984; 288: 601-3. .



400 Antidepressants

21. Inman WHW. Blood disorders and suicide in patients taking

63. i Acad of Pediatrics C on Drugs. The wansfer of

or amitriptyline. Lancer 1988; 1i: 90-2.

22. Buckley NA, McManus PR. Faral toxicity of serotoninergic and other
antidepressant drugs: analysis of United Kingdom mortality dau BMJ
2002; 325: 1332-3.

drugs and other chemlcals into human milk, Pediatrics 2001; 108: 776~
89, [Rzm:d May 2010] Correction. ibid.; 1029. Also available at: hnip://
org/cgl/c pediatrics%3b108/3/

776 (Ia:r.ssed 2411 1405)

13. Cassidy S. Henry J. Fatal ltﬂdmy of antid drugs in d
EBMJ 1987: 295: 1021-4.

24.Kerr GW, e al. Tdcydic antidepressant overdose: a revitw Emerg Med J
2001; 18: 23641.

5. Jeaa in suicide: di in fatality and
. drug utilisadon. Eur J Clin. Pharmacol 1994: 46: 291-4,
26. Henry JA, et al. Relative Y from ofanti BMJ
1995; 310: 221-4. Correction. ibid.; 911.
27.F N, et al. Pr ing selective in reuptake inhib: as

strategy for prevention of suicide. BMS 1994; 309: 249-53.

28. Trindade E, Menon D. Seleaive serotonin reuptake inhibitors (SSRIs) for
major depression. Part 1: ewaluation of the clinical literature. Outawa:
Canadlan Coordinating Office for Health Technology Assessment, 1997.
Available at: hep://cadth.ca/medla/pdi/sstisl_tr_c.pdf (accessed
14/08/08) :

29. Anderson IM. SSRIs versus tricyclic antidepressants in depressed
inpadents: a meta-analysis of efficacy and tolerability. Deprass Arxiety
1998; 7 {suppl 1): 11-17.

30. Ma:(;ﬂllvny s et al. Efficacy and 1olerability of selective serotonin

with tricydic anti in depres-
sion treated in primary care: systematic review and meta-analysis. BMS
2003; 326: 1014-17.

31. Guaiana G, ¢t al. Amitriptyline lor depression. Available in The Cochrane
Database of Systematic Reviews; Issue 3. Chichester: John Wiley; 2007
{accessed 30/05/08).

32. Spigset O, Mi B. Drug ol dep! . BMJ 1999 318:
1188-91.

33. Richelson E. Ph ‘ ol h ics of the
ideal drug. Mayo Clin Proc 1994; 691 1069-81

34. Soares JC, Gershon §. Prospeats for the of new
with a rapid onset of action in atfective disarders. Drugs 1996; 52: 477-
82.

35. Kendrick T. Prescribing antidepressants in general practice. BMJ 1996;
313: 829-30.

36. Schweitzer §, Tuckwell V. Risk of adverse events with r.he use of

64. RA, &2 al. ing the patient with co-motbid depression
and an anxiety disorder. Drugs 2008: 68: 1621-34.

65. The Royal Colleges of Physidans, General Practitioners and Psychiatrists.
Chronic fatigue syndrome. Counci! warl CR54; London: Rayll Colleges
of General P 199

Mania

Although isolated episodes of mania {see p. 397.1) may
occur, mania is usually followed by depression when it is
considered to be part of bipolar disorder. It is accepted
practice to include mania without depression within the
bipolar category. The wreatment and prophylaxis of acute
mania are therefore described under Bipolar Disorder,
p-397.2.

Agomelatine iz, nw

Agomelatina; Agomélatine; Agomelatinum; $-20098; Aro-
menatun.

N-[2-(7-Methoxy-1- naphthynethyl]acemamlde
CysHiNO,=2433

CAS — 138112-76-2.

ATC — NO6AX22.

ATC Vet — QNOGAX22,

UNI — 137RIN49AD.

Uses and Administration

augmentation therapy for the of resistant dep: Drug
. Safety 1998; éf :’5:74 on of vith atypical Agomelatine ig an agonist at melatonergic MT; and MT;
' for weatment et major d "I’ | receptors, and an antagonist at 5-HT;¢ receptors. It is given
P

disorder: a meta-analysis. J Clin Psychiatry 2007: 68: 826-31.
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1997; 315: 11436,
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Correction. ibid. 2004; 363: 662.
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316: 1105-6.

43. Anonymous. Withdrawing patients from antidepressants, Drug Ther Bull
1999; 37: 49-52. .

46. Haddad PM. id it i clinical

Drug Safery 2001; 24: 183-97

orally in the treatment of depression (p. 398.1) at a dose of
25 mg once daily at bedtime. After 2 weeks, the dose may be
increased to 50 mg at bedtime if necessary. Unlike many
other antidepressants, there is no need to taper the dose of
agomelatine when treatment is stopped.

Agomelatine is under investigation in the managcmcm

quently its use in patients under 18 years of age is nct
recommended. In addition, other antidepressants have
been shown to increase the risk of suiddal thoughts ani
behaviour in such patients (see Effects on Mental Stat,
under Fluoxetine, p. 422.2).

Interactions

Drugs that inhibit or induce the cytochrome P45)
isoenzyme CYP1A2 have the potental to interact wita
agomelatine, By this mechanism, fluvoxamine ca:
markedly inhibit the metabolism of agomelatine ani
increase systemic exposure by about sixtyfold. The use ¢!
agomelatine with potent CYP1A2 inhibitors is therefor:
contra-indicated. Moderate CYP1A2 inhibitors, such a;
oestrogens, may also increase exposure to agomelatine, ani|
such combinations should be used with caution.

Pharmacokinetics

Agomelatine is rapidly and well absorbed after oral dosag:
and peak plasma concentrations occur within 1 to 2 hours
however, it has a low absolute biocavailability of less thar
5% with substantial interindividual variability. It is abou
95% bound to plasma proteins. Systemic exposure increases
proportionally with dose, and first-pass metabolism
becomes saturated at higher doses. Agomelatine is rapidly
metabolised, mainly by the hepatic cytochrome P45(
isoenzyme CYP1A2; the isoenzymes CYP2C9 and CYP2C1$
also make a minor contribution. It has a mean plasma half-
life of between 1 and 2 hours and is mainly excreted in the
urine as inactive retabolites. Systemic exposure to
agomelatine is substantially increased in patients with
liver impairment.
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The most common adverse effects that occur in the first few
weeks of agomelatine treatment are transient nausea and
dizziness, which are usually mild or moderate. Other
gastrointestinal disturbances, headache, somnolence,
insornnia, migraine, hyperhidrosis, back pain, and fatigue
are also reported as being common adverse effects. There
have been cases of paraesthesia, blurred vision, and eczema.

Increases in serum transaminases are common during
agomelatine therapy, and the drug is contra-indicated in
patients with hepatic impairment. Liver function should be
tested before starting agomelatine, and after about 6, 12,
and 24 weeks of treatrnent. Liver function tests should be
repeated within 48 hours in any patient who has increased
serum transaminase values. The drug should be stopped if
values increase to more than 3 times the upper limit of
normal, and liver furiction should be monitored until they
return to normal. Liver function should also be tested in any
patient who develops symptoms of hepatic dysfunction, and
agomelatine should be stopped if jaundice occurs.

Patients should be closely monitored during early
antidepressant therapy unti) significant improvement in
depression is noted because suicide is an inherent risk in
depressed patients. For further details, see under Depres-
sion, p. 398.1. Suiddal thoughts and behaviour may also
develop during early treatment with antidepressants for
other disorders; the same precautions followed when
treating patients with depression should therefore be
followed when treating patients with other disorders.

Agomelatine should be used with caution in patents
with bipolar disorder because of the risk of precipitating
mania. .

As with other antidepressants, agomelatine may tmpair
performance of skilled tasks and, if affected, patents should
not drive or operate machinery.

Children. Agomelatine has not been studied for the treat-
ment of depression in adolescents and children; conse-

Ammephne Hydrochloride /i~y

Amineptina, hidroclorute de; Amineptine, Chlorhydrate d’
Amsnepnm Hydrochloridum; Hidrocloruro de ammeptma S—
1694; AmmHenTiHa Tuapoxnopua.

74101 l-Dnhydro-SH-dlbenzo[a d]cydohepten-s yl)am!no]
heptanoic acid hydrochloride.
CHH,,NO,,HCI—373 9

CAS — .57574-05-1 (ammepnne} 30272—08 3 (ammepnne
hydrochlonde)

ATC — NOBAAT.

ATC Vet —- QNOGAATS.

Profile

Amineptine hydrochloride is a tricyclic antidepressant (see
Aminiptyline, p. 403.1). It has been given orally in the
treatment of depression.

Hepatic adverse effects seem to be more cornmon than
with most other tricyclic antidepressants (see Effects on the
Liver, p. 405.3). Also amineptine has been subject to abuse
and withdrawal has been both prolonged and difficult; for
these reasons, it is no longer marketed in many countries.

Adverse effects. In 5 patients very severe acme-type
lesions were assodated with the chronic self-increased use
of high doses of amineptine {0.2 to 1g daily).! Unusual
lactam metabolites were found in all patients and in 2
these were still present, along with the lesions, 3 months
after stopping therapy. In another case, a 48-year-old
woman developed acne-like eruptions after long-term use
of amineptine 400mg daily.? There was no dinical
improvement 6 months after amineptine withdrawal.

1. Vexiau P, et al. Severe acne-like lesions caused by amineptine overdose.
Lancet 1988; §: 585,

2. De Gilvez Aranda MYV, ef al. Acneiform eruption caused by amineptine:
& case report and review of the literature. J Eur Acad Dermato! Venereol
2001; 18: 337-9.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparations. Gr.: Survector.




Agomelatine/Amitriptyline 401

Amitriptyline san, i
Amitriptilina - Anutnptylnm, Amn:nptyhn Amltnptylmurn
AMUTDUNTIAKA,

3-(10;11- Duhydrc»SH-dlbenzo[a d]cyclohepten—s—yhdene)
propyldimethylamine; 10, l 1-Dihydro-N,N- dnmethy| -5H-
dibefzola dicycloheptene-A’ "-propylamme o

CuHaN=2774
CAS'— 50486 ..
ATC — NDGAAGS.

"ATC Vet — QNOGAAS.
UNIE— 7806080521(

Amitriptyline Embonate (2anm, dNNM)

Am| puhn , embonato de; Amntnptylme Embonate d
Amxtnptyhnl Embonas; Embonazo de amltnptlhna AMM-
TpunTAnMHa ImGomat. | - .

(C20HzNIp Costh05=9432 .
CAS — 1708603-2.

Pharmacopoeias. In Br.

BP 2014: {Amiwuiptyline Embonate). A pale yellow to
brownish-yellow, odourless or almost odourless powder.
Practically insoluble in water; slightly soluble in alcohol:
" freely soluble in chloroform. Protect from light.

Amitriptyline Hydrot_:h!onde [BANM, iNNMY

Amntnpnlm Hidroklarur; - Amitiptilina, hxdrocloruro de
Amitriptilin- -hidroklorid; Amitriptiline hidrochiaridas; Ami=
triptyiinihydroldoridi; -Amitriptyline. chlorthydrate d Ami-
uiptylinhydrochlorid; Amitriptylin-hydrechicrid; ~ Amitripty-
linhydroklorid; Amitriptylini Hydrochtoridumy; Amxtryptyllny
chlorowodorek; Hidrodloruro de amxmpnl
nvHa fuppoxnopua.” -
CaHpNHC=3139 T
CAS — 549-18-8. o ]
UNII — 26LUD4JOK.

Pharmacopoeias. InChm Eur. (secp vii), Int Jpn, a.nd Us.
Ph. Eur. 8: (Amitriptyline Hydrochloride}. A white or
almost white powder or colourless crystals. Freely soluble in
water, in alcohol, and in dichloromethane. Protect from
light.

USP 36: (Amimiptyline Hydrochloride}). A white or
practically white, odourless or practically odourless,
crystalline powder or small crystals. Freely soluble in
water, in alcohol, in chloroform, and in methy! alcobol;
insoluble in ether. pH of a 1% solution in water is between
5.0 and 6.0.

Stabifity. Decomposition occurred when solutions of ami-
uiptyline hydrochloride in water or phosphate buffers
were autoclaved at 115 degrees to 116 degrees for 30 min-
utes in the presence of excess oxygen.!

The decomposition of amitriptyline as the hydrochloride
in bulfered aqueous solution stored at 80 degrees in thedark
was accelerated by metal ions.? Disodium edetate 0.1%
significanty reduced the decomposition rate of these
amitriptyline solutions but propyl gallate and hydroquinone
were less effectlve. Sodium metabisulfite produced an initial
lowering of amitriptyline concentration and subsequently
an acceleration of decomposition. The rate of decomposition
was also much greater in amber glass ampoules than in clear
glass ones (the metal ion content of amber glass is higher
than that of clear glass). However, there were considerable
variations between different batches of amber glass and,
since amitriptyline is photolabile, its solutions are likely to
be stored in amber containers.

Solutions of amitriptyline hydrochloride in water are

stable for at least 8 weeks at room temperature if protected

from light either by storage in a cupboard or in amber

conainers.> Decomposition to ketone and, to a lesser

extent, other unidentified products was found to occur on
exposuce to light.

P of ipryline hydrochloride In
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L. Enever RP. er al. D Y
aqueous solution: i ion of d idon prod
1975; 64: 1497-9.

2. Enever RP, et al. Factors i rate of d
hydrochloride in aqueous soluton. J Pharm Sd 1977; 66: 1087-9.

3. Buckles J, Walters V. The stability of amitriptyline hydrochloride In
aqueouys soluton. S Clin Pharm 1976; 1: 107-12.

Uses and Adminisiration

Tricydlic antidepressants such as amitriptyline were
developed from phenothjazine compounds related to
chlorpromazine and, as the name suggests, possess a 3-
ring molecular structure. They inhibit the. neuronal
reuptake of noradrenaline in the CNS: some, in addition,
inhibit the reuptake of serotonin {5-HT). Prevention of the
reuptake of these monoamine neurotransmitters, which
potentiates their action in the brain, appears to be assodiated
with antidepressant activity. Tricyclic antidepressants also

possess affinity for muscarinic and histamine H, receptors to
varying degrees, see under Adverse Effects, p. 404.3.
Amiriptyline is one of the more sedating twicydics.
Antidepressants with one, two, or four rings have also been
developed, and these share only some of the properties of
the tricydics.

While the sedatve action and other adverse effects of
amitriptyline and other tricydics are soon apparent, it may
be several weeks before any antidepressant effect is seen.
After a response has been obtained, maintenance therapy
should be continued at the opdmum dose for at least 6
months (12 months in the elderly) to avoid relapse on
stopping therapy. Patents with a history of recurrent
depression should "continue to receive maintenance
treazment for at least 2 yéars. It is important to use doses
that are suffidenty high for effective treaunent, but not so
high as to cause toxic effects.

Amitripryline, & dibenzocycloheptadiene, is -usually
given orally as the hydrochloride and doses are expressed
in terms of this salt. Amitriptyline hydrochloride is also

~given by inramuscular or slow intravenous injection: doses
may be expressed in terms of the base or the hydrochloride.
Amitriptyline hydrochloride 75 mg is equivalent to about
66.3 mg of the base. Amitriptyline has also been given orally
as the embonate and as the oxide (amitriptylinoxide).

In the treaument of depression, amitriptyline hydro-
chloride is given initially in a daily dose of 50 to 75 mg orally
in divided doses {or ds a single dose at night). Therealter, the
dose may be gradually increased. if necessary, to 150 mg
daily, the addidonal doses being given in the late afternoon
or evening. Doses of up to 200mg daily and, occasionally,
up to 300mg dally have been used in severely dcpressed
patients in hospital.

Adolescent and elderly patients often have reduced
tolerance to wicydic antidepressants and UK licensed
product information states that initial doses of amitriptyline
hydrochloride as low as 25 mg daily may be used in these

groups, given cither in divided doses or as a single dose, |

preferably at bedtime. The BNF suggests a minimum initial
dose of 30 mg daily. In the UK, the use of amitriptyline in
children under 16 years for the treatment of depression is
not recommended. .

In the inidal stages of treatment, if oral dosage is
impracticable or inadvisable, amitripryline hydrochloride
may be given by inramuscular injection, but the oral route
should be substituted as soon as possible. Doses are similar
to those usually given orally. The intravenous route has also
been used.

Dose adjustments have been suggested for patients with
genetic polymorphisms in the cytochrome P450 iscenzymes
CYP2D6 and CYP2Cl9 (see Administration in Genetic
Variation, p. 403.2).

Tricyclic antidepressants, including amitriptyline, may be
helpful in some anxdety disorders such as panic disorder,
and in the management of neuropathic pain (see
P- 404.2). For the uses of amitriptyline in children, see
p-403.2.

* Amitriptyline should be withdrawn gradually to reduce
the risk of withdrawal symptoms.

Administration in children. Amitriptyline ts used for the
treatment of nocturnal enuresis in children in whom
organic pathology has been excluded. However, drug ther-
apy for nocturnal enuresis should be reserved for when
other methods have failed and should preferably only be
given to cover periods away from home. Tricydic
antidepressants are not recommunended in children under 6
years of age. For a discussion of tricyclic use in nocturnal
enuresis, see Micturition Disorders, p. 404.1.
Ora! doses of amitriptyline hydrochloride that may be
used are:
e 10 to 20 mg for children aged 6 to 10 years
e 25 to 50mg for children 11 years and over
The dose should be given at night and weatment, including
a period of gradual withdrawal, should not continue for
longer than 3 months. A full physical examination,
induding an ECG, is recormmmended before a further course.
For the use of amitriptyline in children with neuro-
pathic pain, see p. 404.2.

Adminisirafion in genefic voriafion. The effect of cyto-
chrome P450 isoenzymes CYP2Dé and CYP2C19 geno-
types on tricyclic antidepressant dosage has been
reviewed,! and the following adjustments, based on phe-
notype, have been suggested [or their use in depression:
CYP2D6 phenotype and amitriptyline or nortriptyline use . .
» ultrarapid metaboliser: avoid due to potential lack of
efficacy: if use is warranted, consider increasing the
inidal dose (see Uses and Administration, above) and
use therapeutic drug monitoring to guide  dose
adjustments
= extensive metaboliser (77 to 92% of Caucasian
population): the usual initial dose may be given

The symbol t denotes a preparation no longer actively marketed

« intermediate metaboliser: consider reducing the
inidal dose by 25% and use therapeutic dmg
monitoring to guide dose adjustments

= poor metaboliser: avoid due to increased potental for
adverse effects; if use is warranted, consider
decreasing the initdal dose by 50% and use
therapeutic drug monitoring to guxdc dose adjust-
ments

CYP2CI9 phenotype and amitriptyline use

_+ ultrarapid metaboliser: consider alternative drug if
use is warranted, use therapeutic drug momtormg to
guide dose adjustments

"o extensive metaboliser (35 to 50% of multiethnic
population): the usual inidal dose may be given

» intermediate metaboliser: the usual initial dose may
be given

= poor metaboliser: consider decreasing the initial dose
by 50% and use therapeutic drug monitoring to guide .
dose adjustments

The authors suggested that bccause mcydics have
comparable pharmacokinetic profiles, the above guidance
may be applied to other wricyclics induding cdomipramine,
desipramine, doxepin, imipramine, and trimipramine;
however, it was noted that there are fewer data to support
such dosage adjustments in these drugs.

1. Hids JK,  dl. Clinial P c

guideline for CYP2D6 aad CYP2C19 genotypes and dosing of micydic
anddepressante. Clin Pharmacnl Ther 2013; 93: 402-8.

Anxiety disorders. For the use of tricyclic antidepressants
in anxety disorders, see under Clomipramine, p. 414.2.

Bulimia nervosa. A combination of counselling, support,
psychotherapy, and antidepressants is the usual treatment
for bulimia nervosa. Antddep can belp to reduce
the frequency of overeating and some other symptoms of
bulirnia but relapse tends to occur when stopped. Many
antidepressants have been tried, but the wicyclic desi-
pramine and the SSRI fluoxetine have been the most com-
monly used and are consjdered to be well tolerated.
Rcfcrcnces
L. HayPPl etal vezsus and their
combinztion forbulimia nervosa. Av:lhhu in The Cochrane Database of
Sysieraatic Reviews: Issue 4. Chichester John Wiley: 2001 (nmssed
28107/10).
2. k J, Hay PPJ. Anti vernis placebo tor people with
buimia nervosa. Avallable in The Cochrane Database of Systematic
szlm Issue 4. Chichester: John Wiley; 2003 (at:cesszd 28/07110).

C'lguolero poisoning. Amitriptyline has relieved some of
the neurological symptoms associated with ciguatera pois-
oning (see Mannitol, p. 1428.2).

Cocaine dependence. For the use of mricydic antdepres-
sants in cocaine dependence, see under Dcnpmmne
p. 415.2,

As discussed on p. 398.1, there is very little
difference in efficacy between the different groups of
antidepressant drugs, and choice is often made on the
basis of adverse effect profile. Although less well tolerated
than the newer antidepressants, wicyclic antidepressants
may ‘still be chosen because of wide experience with their
usé and familiarity with their pharmacological actions.
The more sedating tricyclics such as amitriptyline, clomi-
pramine, dosulepin, doxepin, and rrimipramine may be of
value in depression with assodated agitaton or anxiety.
The less sedating tricyclics such as amoxapine, desi-
pramine, imipramine, lofepramine, nortriptyline, and pro-
triptyline may be of value for withdrawn or apathedc
depressed patients. However, the BNF considers amitripty-
line and dosulepin to be particularly dangerous in overdo-
sage and not recommended for treatrnent of depression,
and that dosulepin should only be prescribed by speda-
lists.

Combination therapy with differing classes of antidepres-
sants, induding the tricyclics, has been used in the
treaunent of refractory or drug-resistant depression.
However, such therapy may result in enhanced adverse
reactions or interactions and requires expert supervision.
For further details, see Antidepressants under Interactions
of Phenelzine, p. 447.2.

Rcferenas
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2000: 20 417-22.
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Daubase of vi Issue 3. Chich John Wiley: 2007
(accessed 07/05/08) .

Headache. Tricyclic antidepressants can be effective in the
management of some types of headache and, although
they are espedally useful when the headache is accompa-
nied by depression, their benefical effects appear to be
independent of their antidepressant action. They are used
for the prophylaxis of migraine (p. 670.3) when drugs
such as propranolol have proved incffective. Amitriptyline
is the micydlic usually used but others have been tried. It
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has also been investigated in children. The BNF suggests
an initial adult dosage for amitriptyline hydrochloride in
the prophylaxis of migraine of 10mg orally at night,
increased if necessary to a dose of 50 to 75mg (maximum
of 150mg) at night; the need for continuing prophylaxis
should be reviewed at intervals of about 6 months. Tricyc-
lics are also used prophylactically in the control of ‘chronic
tension-type headache {p. 671.3) although benefit is rarely
complete. Improvement is generally seen with low doses,
but full antidepressant doses are necessary in the presence
of underlying depression. Amitriptyline may be used in
the management of symptoms during withdrawal in
patients with medication-overuse headache (p. 670.2).

Referencs
1. Mathew NT. F of mi and mized he: a
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Hiccup. Amitriptyline is one of many drugs for which
there are anecdotal reports' of success in the reatment of
intractable hiccup (p. 1046.3).

1. i R ¢t af. Ami fori
1986; 315: 64-5.

ble hiccups. N Engl J Med

ivity. When drug therapy is required for attention
deficit hyperactivity disorder {p. 2314.1), initial trearment
is usually with a central stimulant. Tricyclic antidepres-
sants such as imipramine or desipramine are reserved for
padents who fail to respond to or who are intolerant of
stimulants. They may also be of use for selected patients
with certain co-existing disorders.

Inferstitiol cystifis. Tricydic antidepressanis have been
found to be of benefit in the treatment of interstitial cyst-
itis (p. 2348.1). In a placebo-controlled study in 48
patdents with interstitial cystitis, amitriptyline treatment
(in doses ranging from 25 to_100mg daily) significantly
reduced the symptorn scoré and improved pain and
urgency when compared with placebo;! however, in some
patients the antimuscarinic adverse effects of amitriptyline
were troublesome. Amitriptyline or imipramine have also
been given at night, with methenamine hippurate during
the day, in the treatment of interstitial cystitis.?
1. van Ophoven A, st al A i d placedo
double-biind study of ptyline for the o

dated with narcolepsy (p. 2314.3). Imipramine has been
widely used for these symptoms although some consider
comipramine more effecive. The onset of action fs quick-
er than when used for depression and doses required
appear to be lower (typically 10 to 75mg of imipramine
daily) although tolerance may develop. Doses should be
titrated to provide maximal protection for the time of day

when symptors usually occur. .

Pain. Tricydlic antidepressants, usually amitriptyline, are
useful in alleviating some types of pain when given in
subantidepressant doses. An initial oral dose of amitripty-
fine hydrochloride 10mg at night increased gradually if
necessary to about 75 mg daily has been suggested by the
BNF {or the 2 of neuropathic pain in adults.
Similar doses of amitriptyline hydrochloride are also sug-
gested by the BNFC for the treatment of neuropathic pain,
either chronic or in palliative care, in children aged 12
years and over; in addition, younger children aged 2 years
and above may receive an initial dose of 200 to 500 micro-
grams/kg (to a maximum of 10mg) once daily at night,
increased if necessary to a maximum of 1 mgrkg twice
daily on spedalist advice.

Chronic neuropathic pain as seen in cancer {p. 7.1},
central post-stroke pain (p. 7.3), diabetic neuropathy
{p. 8.2), phantom Jimb pain (p. 10.3), and postherpetic
neuralgia (p. 10.3) responds to therapy with tricydics.
Tricydics are also often of benefit in the treatment of
idiopathic orofacial pain (p. 10.2), and may be of value for
patients with complex regional pain syndrome {p. 8.1). Pain
and sleep quality may be improved by tricyclics in patients
with fibromyalgia (see Soft-tissue Rheumatism, p. 14.2), a
condition that responds poorly to analgesics and
anti-inflammatory drugs. See also Choice of Analgesic on
p. 4.2. Patients with migraine or chronic tension-type
headache may also benefit from tricyclics (see Headache;
p- 401.3). There is little evidence for an analgesic effect of

recommended by some as. a second-line treatment in
those patients who cannot tolerate or relapse after NRT, -
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Adverse Effects

Many adverse effects of amimiptyline and similar tricydic
antidepressants are caused by their antimuscarinic
actions. Antimuscarinic effects are relatively common
and occur before an antidepressant effect is obtwained
They include dry mouth, constipation occasionally leading
10 paralytic ileus, urinary retention, blurred vision anc
disturbances in accommodation, increased intra-ocular
pressure, and hyperthermia. Tolerance is often achieved if
treatment is continued and adverse effects may be less
troublesome if treatment is begun with small doses and
then increased gradually, although this may delay the
clinical response.

Drowsiness may also be common, although a few
wicydic antidepressants possess little or no sedarive
potential and may produce nervousness and insomnia.
Other neurological adverse effects include headache,
peripheral neuropathy, tremor. ataxia, epileptiform
seizures, tinnitus, and occasional extrapyramidal symp-
toms including speech difficuliies (dysanthria). Confusion,
halludnations, or delirium may occur, partcularly in the
elderly, and mania or hypomania, and behavioural
disturbances (particularly in children) have been
reported.

Gasirointestinal complaints include sour or metallic
taste, stomatitis, and gastric imitation with nausea and
vormiting.

Effects on the cardiovascular system are discussed in
more detail below (p. 405.1). Orthostatic hypotension and
tachycardia can occur in patients without a history of
cardiovascular disease, and may be particularly troublesome
in the elderly.

Hypersensitivity reactions, such as urticaria and angio-
edema, and photosensitsation have been reporied and,

tricyclics in acute or arthritic pain.
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Pathological crying or laughing. Pathological crying or
laughing can result from lesions in certain areas of the
brain. Auempts at weamment have mostly been with
antidepressants and favourable results have been reported
in double-blind studies with amitriptyline' and nortripty-
line.?

|8 Sdnrler ILB et al. Treatment of pathologic laughing and weeping with

yalgia: a meta-

cystitis J Urol (Baltimorg) 2004; 172; 5336,
2. Cardozo L. Postunenopausal cystitis. BMJ 1996: 313: 129.

Irritable bowel syndrome. A wicydlic antidepressant may
be tried in irritable bowel syndrome (p. 1813.3), pamcu-
larly where diarrhoea and abdominal pain are p ing
symptoms.

Miclurition disorders. Tricyclic antidep are among
the drugs used as an alternative or adjunct to nonpharma-
cological methods for the reatment of nocturnal enure-
sis in children (p. 2349.1) in whom organic pathology has
been excluded. However, because of their potentially fatal
toxicity in overdosage, there has been concern over the
safety of using tricyclics in households with children. Most
experience in nocturnal enuresis has been with imipra-
mine, but other tricyclics such as arnitiptyline, nortripty-
line, and cdomipramine have also been used. Their
mechanism of action in nocturnal enuresis is unclear. It
may be the result of their antmuscarinic and antispas-
modic actions as well as their effect on sleep patterns and
possible stimulation of antidjuretic hormone secretion.
Imipramine appears to be most effective in older childsen,
but many patients develop tolerance and increasingly
higher doses are required.

Tricyclic antidepressants are also sometimes used in the
management of urinary incontinence (p. 2349.2).
References.
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syndrome. Tricyclic antidepressants are the
primary treatmnent for cataplexy and sieep paralysis asso-
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Premenstrual syndrome. For reference to the tricydlic
antidepressant, domipramine, in premenstrual syndrome,
see p. 414.3.

Schizopl . Antidep 1ts such as the tricydlics are
consldercd worth trying as an adjunct in the treatment of
patients with ‘schizophrenia (p. 1031.3) who develop
depression during the recovery phase after an acute epi-
sode of psychosis. There is, however, no dear evidence
that they are effective during acute psychotic episodes or
for depression during periods of remission in patients with
chronic schizophrenia.!
1. Aronymous. The drug treaument of patients with schizophrenta. Drug
Ther Bull 1995; 33: 81-6.

Sexual dysfunction. Impotence or ejaculatory problems
have been reported as adverse effects of tricyclic
antidepressants (see Effects on Sexual Function in Adverse
Effects, p. 406.1). Such praperties have been studied as a
potential form of treatment for men with premature eja-
culation (see Clomipramine, p. 414.3).

Skin disorders. See under Doxepin, p. 416.3, for use oi
wicyclic antidepressants in skin disorders.

Smoking cessation, Tricydlic antidepressants are among
the drugs that have been tried with varying degrees of
succéss as alternatives 20 nicotine replacement therapy
(NRT) to alleviate the withdrawal syndrome assodated
with smoking cessation {p. 2570.2). Noruiptyline is

rarely, chol ic jaundice and bloed disorders, induding
eosinophilia, bone-marrow depression, thrombocytopeni
leucopenia, and agranulocytosis.

Endocrine effects include testicular enlargement,
gynaecomastia and breast enlargement, and galactorrhoea.
Sexual dysfunction may also occur. Changes in blood sugar
concentrations may also occur, and, very occasionally,
hyponatraemia associated with inappropriate secretion of
antidiuretic hormone,

Other adverse effects that have been reported are
increased appetite with weight gain (or occasionally
anorexia with weight loss). Sweating may be a problem.

Symptoms of overdosage may include excitement and
restlessness with marked antimuscarinic effects, induding
dryness of the mouth, hot dry skin, dilated pupils,
tachycardia, urinary retention, and intestinaj stasis. Severe
symptoms include unconsdousness convulsions and
myoclonus, hyperreflexia, hypothermia, hypotension,
metabolic acidosis, and respixatory and cardiac depression,
with life-threatening cardiac arthythmias that may recur
some days afer apparent recovery. Delirium, with
confusion, agitation and halludinations, is commeon during
recovery.

Anti inic and antihistaminic properties. Studies in
vitro' showed antidepressant affinities for human muscari-
nic acetylcholine receptors and therefore the likelihood of
antimuscarinic effects to be, in descending order:

* amitriptyline

s protriptyline
« clomipramine
trimipramine
doxepin
imipramine
noriptyline

desipramine

amoxapine
maprotiline

trazodone
The effect of affinities for other receptor sites was less
certain, although those antidepressants with high affinity
for histamine H, receptors might be expected 10 be more
sedating. Affinities for murine histamine H, receptors in
descending order were:
+ doxepin

trimipramine

amitriptyline
. maprotiline

amoxapine

noruiptyline

imipramine

clomipramine

protriptyline
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» trazodone
. des\pramme
1.

ic and other receptor-biocking ies of
anndepmssanu Mayo Clin Proc 1983; 38: 40-6,

Effects on the blood. After a case report of agranulocytosis
linked with imipramine, review of the literature suggested
that agranulocytosis associated with wricydlic antidepres-
sant use was a rare idiosyncratic condition, resuiting from
a direct toxic effect rather than an allergic mechanism,
and particularly affected the elderly from 4 to 8 weeks
after beginning treatment.!

Between 1963 and 1993 the UK CSM received 912
reports of drug-induced agranulocytosis of which 38 were
due to tricyclic antidepressants (12 fatal) and 1499 cases of
neutropenia of which 46 were due to tricyclics (none fatal) 2
In a report® on a patient who developed aplastic anaemia
associated with use of remoxipride and dosulepin it was
noted that up to May 1993 the CSM had also received 11
reports of aplastic anaemia secondary to use of dosulepin.

Neutropenia reported* in a patient after separate
exposure to imipramine and nortriptyline, indicated that
there might be cross-intolerance between the tricydic
antidepressants and if neutropenia developed with one
member of the group the use of others on future occasions
should be avoided. -

1. Albertini RS, Penders TM. Agranulocytosis associated with wicydics. J
Clin Psychiatry 1978; 39: 483-5.

2. CSM/MCA3Drug-induced ia and Current
Problems 1993; 19; 10-11. Also available at: hetp:/fwww.mhra gov.uk/
home/tdcplg?1dcService=GET_PILEG ON20244566Ravi:

d 14/08/08}
3. Philpott NJ, et al. Aplastic anaemla and remoxipride. Lancet 1993; 342:
1244-5.
4. Draper BM, A, between

penia with
two tricyclic antidepressant agents. Med J Aust 1987; 1462 452-3.

Effects on hone. A review of 9 epidemiological studies,
mainly in patdents.aged 50 years or older, found an
increased risk of fracture in those receiving tricydic
antidepressants. However, no definite condlusions could
be made about a dose-response relationship, time relation-
ship, or the possible mechanism.’

1. MHRA/CHM. Antidepressancs: risk of fractures. Drug Safety Update 2010;
3 (i10): 3-4. Available ar hup//www.mha, govuklhnmelmcplg’
IdcService=GET_FILEGdL ONOA1
Method=LarestReleased (accessed 28/07/10)

Effects on the cardiovascular system. The cardiotoxic

of the QT interval might occur with therapeutic doses of
tricyclics in non-risk patients.

In patients with overt heart disease it was considered!” that
increased risk was likely in those with intraventricular
conduction abnormalities; in patients with a history of
myocardial infarction or angina, but free of conduction
defects, the use of tricydlics appeared to be mainly limited by
how often they developed orthostatic hypotension and to
what degree. In a re-evaluation of the risks and benefits of
tricyclics in patients with ischaemic heart disease no
consensus was reached .2 In practice the authors used SSRIs
or bupropion as first-choice therapy in patients with
ischaemic heart disease who were mildly or moderately
depressed; tricyclics were reserved for unresponsive patients
and were also used as first-choice therapy for patients with
moze severe depression despite cardiac risks. More recently
an increased risk of myocardial infarction has been found in
patients taking tricydlic antidepressants (but not SSRIs} with
treatment for heart disease.?* Results of a later case-control
study?? examining the risk of ischaemic heart disease for
different types of antidepressants and individual antidepres-

with any antidepressant and usually involved elderly
patients.! Case reports of hyponatraemia in 24 patients
treated with tricyclics and 20 patients treated with other
antidepressants have been summarised.?

In a review covering the effects of drugs on prolactin
secretion® it was stated that antidepressants could affect
prolactin secretion by disturbing the balance of catechola-
minergic inhibition and serotonergic sumulation of
prolactin release, although any change is less than with
antipsychotic therapy. Clomipramine and nortriptyline had
been reported to stimulate prolactin release whereas
amitriptyline, desiprami and ine had been
reported to be without effect. Such stimulation may account
for symptoms of galactorthoea or amenorthoea reported
with some tricyclics.

L. CSM/MCA. induced by Current Problems
1994:20:H,Also lable at: hup://www.mhra.gov. ?
d ON2015616% i )
Method:utenkekased (-cn:sled 04/08/08)
2. Spigset O, Y and the d
. secretion  (SIADH) induced by

ic drugs. Drug Safety 1995; 12: 209-25.

sants support these findings. After adjusument for
confounders and use of other antidepressants the risk of
ischaemic heart disease was significanily raised in patients
who had ever taken tricyclics but not in those given other
antidepressants. When the risk was calculated for the
tricyclics amirriptyline, dosulepin, and lofepramine, and
confounders had been adjusted for, an increased risk of

3. Hell K. Wemze H. Drug-induced changes in pmhain secretion: dinical
implications. Med Toxicol 1988; 3: 463-98.

Effects on the gastrointestinal tract. Rare cases of ileus
and pseudo-obstruction have apparently resulted from the
antimuscarinic effects of tricydlic antidepressants.!* An
early report! from the UK CSM noted no evidence that

ischaemic heart disease d only for dosulepin with | any wicydic was espedally liable to cause ileus.
evidence of a dose-response relationship. 1. CSM. Tricyclic anddepressants and ileus. Current Problems 3 1978. Also
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Drug Surveillance Program. Lanar 1972; §: 529-31.

9. Ray WA, er al. Cydic antidepressants and the risk of sudden cardiac
death. Clin Pharmacol Ther 2004; 79%: 23441, .

10. Anonymous. Sudden death in children treated with a tricydic

potential of wricydic antidepressants after overdosage is
widely acknowledged; symptoms include arrhythmias,
conduction defects, and hypotension. This factor was, in
part, responsible for the development of antidepressants
with different chemical souctures and pbarmacological
properties that are less cardiotoxic. It also led to some con-
cem over whether tricyclic antidepressants had adverse
effects on the heart or cardiovascular system when used in
usual therapeutic doses.

Since the introduction of the tricyclic antidepressants,
reports, often anecdotal, have been published of adverse
cardiovascular effects at therapeutic doses and have
included malignant hypertension with amitriptyline,! and
cardiomyopathy in a patient given amitriptyline and
imipramine.? QT prolongation, which in some cases
progressed to torsade de pointes, has also been assodated
with some tricyclics.* Sudden cardiac death in patients
with pre-existing cardiac disease has been linked with
amitriptyline>’ or imipramine,® although the Boston
Collaborative Drug Surveillance Program failed to confirm
these findings.® In a more recent analysis, it has been
suggested that the risk of sudden cardiac death may increase
with high doses of tricyclic antidepressants.® Using patient
medication records, it was found that the rate of sudden
cardiac death in patients taking less than 100mg of
amitriptyline or its equivalent, [presumably as a daily dose
although this is not specified], did not differ from that
among non-users of antidepressants even in those with
cardiovascular disease or other conditions considered to
increase the risk of sudden death; however, the risk was
significantly increased in those patienis on doses of 100 mg
or more when compared with non-users, regardless of any
predisposing conditions.

There have also been reports of sudden death in children
given desipramine!®!2 or imipramine;'®!4 in at least some of
these cases plasma concentrations were not elevated and
the children had no cardiac abnormality. Again, however,
evaluation of much of the evidence suggests the association
is weak:!* nonetheless, the American Heart Association
recommends baseline ECG monitoring in children who are
to be treated with tricyclic antidepressants, and a repeat
ECG when steady-state dosage is achieved.!®

Re-evaluations and reviews of this. topic'™'® concluded
that the only significant or serious cardiovascular adverse
effects, seen in patients with no history of cardiovascular
disease given therapeutic doses of tricyclic antidepressants,
are orthostatic hypotension and tachycardia, and that these
effects may be particularly troublesome in elderly patients.
However, a later study'? also considered that prok ion
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EFFECTS ON THE PERIPHERAL CIRCULATION. Painful vasospastic
episodes, characterised by cold and blue hands and feet,
occurred in a woman each time she received imipramine
150mg daily and also with amitriptyline, but only when
the dose was increased to 200mg daily.! This suggested
that the ability of tricyclic antidepressants to induce vasos-
pasm was not limited to imipramine and that the effect
might be partly dose-dependent. Additionally, acrocyano-
sis of the hands and feet has been reported in a child
receiving imipramine for nocturnal enuresis.?
1. Appelbaum PS, Ka) W. [mipramine-induced vasospasm: a case
report. Am J Psychiatry 1983; 140z 913-15.
2, Anderson RP, Mortis BAP. Acrocyanosis due to imipramine. Arch Dis
Child 1988; 63: 204-5.

Effects on the endocrine syslem. The syndrome of inap-
propriate antidiuretic hormone secretion with hyponatraemia
has been reported in patients receiving tricyclics and other
antidepressants. The UK CSM, commenting on reports it
had received of hyponatraemia associated with antidepres-
sants (fluoxetine, paroxetine, lofepramine, domipramine,
and imipramine), considered that it was likely to occur

obstrucnnn and caccal perforation. Postgrad Med J 1989 65: 943-9.

3. Sood A, Kumar R. Imipramine induced acute colonic pseudo-
obstrucdon (Ogilvie’s syndrome): a report of two cases. Indian J
Gastroentero! 1996; 15: 70-1.

4. Ross JP, et al. Imi] overdose |
Surg 1998; 64: 3424,

Effects on the kidneys and urine. Haematurta' has been
seen in a patient receiving amitriptyline and carbamaze-
pine;! carbamazepine had previously been taken alone for
a long period without producing this effect.

Amitriptyline may have produced a blue-green colour in
urine,? although it was considered to be a rare
phenomenon.

1. Gillman MA, Sandyk R. Hemaruria following ticyclic therapy. Am J
Psychiatry 1984; 141: 463—4.
2. Becley L. BMJ'1986; 293: 750,

d by toxic lon. Am

Effects on the liver. In a report of 91 cases of hepatitis due
to antidepressant therapy, 63 occurred in patients receiv-
ing the tricydic antidepressant -amineptine, sometimes
with other psychotropic drugs; in about 50% of these ami-
neptine cases, benzodiazepines had also been taken and it
was postulated that the benzodiazepines may have
increased the oxidation of amineptine to a toxic metabo-
fite.! Most patients presemed w-n.h abdommal pain and
mixed liver damage with pred: chol is, One
died after myocardial infamion but all the others recov-
ered. The mean amineptine dosage was 200mg daily. In
comparison, only a few cases were attributed to other tri-
cyclic antidepressants—amitriptyline (4 cases), clomipra-
mine (3 cases), and dibenzepin (1 case). Cross-hepatotoxi-
city between amineptine and clomipramine has also been
reported in a patient.?

Hepatotoxicity has also been noted with lofepramine.
The UK CSM had by the end of 1987 received 57 reporis of
abnormal liver function tests associated with lofepramine.?
They included hepatic failure {1 case), jaundice (9 cases),
and hepatitis (5 cases). All reactions occurred within the
first 8 weeks of treatment and all were reversible on
stopplng the drug.

. Lefebure B, ¢f al. Hépatites aux antidépresseurs. Therapiz 1984; 39: 509—
16.

2. larrey D, et al, Cross hepatotoxicity between tricydic antidepressanis.
Gut 1986; 27: 726-7.

3. CSM.L 1) and ab blood tests of liver function.
Current Problems 13 1988. Also available at: http:/fwww.mhra.gov.uk/
home/ldcplg’ldcseMce-GE!‘.F!LE&dDocNamthONZOZMBD&Reﬁ-
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Effects on the mouth. The inhibition of salivation caused
by tricyclic antidepressants (in this case clomipramine) has
been implicated in dental cartes formadon.!

1. deVries MW, Pecters P. Demtal carles with longrerm use of
antidepressants. Lancet 1995; 346: 1640,

Effects on the nervous system. Effects on the nervous sys-
tem attributed to tricyclic antidepressants include drowsi-
ness (especially with those with antihistaminic activity),
peripheral neuropathy, tremor, ataxia, confusion, and
delirium. Of particular concern is a reduction in the sei-
zure threshold (see Epileptogenic Effect, p, 406.1). Extra-
pyramidal effects (p. 406.1) and neuroleptic malignant
syndrome (se¢ p. 406.2) may also occasionally occur. .
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Effects on sexual funciion. Loss of libido and impotence
are common in depression, often making the role of drugs
in producing sexual dysfunction difficult to assess.!

Sedation due to ricyclic antidepressants may lead to loss
of libido and many of the tricyclics have been reported to
cause impotence.'? Amitriptyline, domipramine, desi-
pramine, doxepin, nortriptyline, and trimipramine have
been stated to delay or inhibit ejaculation, and amoxapine,
imipramine, and protriptyline, also to cause painful
cjaculation. However, some tricyclics have been used for
their effect on ejaculation in the management of premature
ejaculation (see Sexual Dysfunction under Clomipramine,
p. 414.3).

In women, anorgasmia or delayed orgasm has been
reported with amitriptyline, amoxapine, clomipramine, and
imipramine,}* although spontancous orgasm associated
with yawning has been reported with clomipramine.*

1. Beeley L. Drug-induced sexual dysfunction and infertility. Adverse Drug
React Acute Poisoning Rev 1984; 3: 2342

2. Anonymous. Drugs that cause sexual dyslunction. Med Let Drugs Ther
1987; 29: 65-70.

3. Shen WW, 5aia LS, Inhibited female orgasm resulting [rom psychotropic
drugs: a clinical review. J Reprod Med 1983; 28: 497-9.

4. McLean JD, ¢ al. Unusual side clects of cdomipramine associated with
yawning. Can J Psychiatry 1983: 28: 369-70.

Effects on the skin. Hypersensitivity reactions to tricyclic
antidepressants are said to be uncommon.! Urticaria and
angioedema have occurred, the urticaria occasionally
clearing without drug withdrawal. Pruritus is also uncom-
mon, but may be associated with transient erythema.
Photosensitivity reactions are far less common than with
phenothiazines; protriptyline has been the tricydlic most
frequently implicated.>> Rarely, exfoliative dermatitis has
developed, and purpura, pigmentation, and lichen planus
have been noted in isolated reports. In some cases pig-
mentation changes may be permanent.* Toxic epidermal
necrolysis has been reported in a patient 2 weeks after
starting therapy with amoxapine.> Hypersensitivity reac-
tions to tricydlic antidepressants usually occur between 14
and 60 days after the start of wreatment.®
Amitriptyline and fluoxetine have been implicated in the
development of atypical cutaneous lymphoid hyperplasia in
8 patients, 7 of whom either had an underlying
immunosuppressant systemic disease or were also receiving
immunomodulatory drugs.” The lesions improved or
resolved on stopping the antidepressant, although in some
patients other factors may have contributed to lesional
resolution.
1. Almeyda J. Drug reactions XJ1E: cutaneous reactions to imipramine and
chlordiazepoxide. Br J Denmatol 1971; 84: 298-9.
2. Smith AG. Drug-induccd photosensitivity. Adverse Drug React Buil 1989;
136 (June): 508-11.
3. Hanh Y. Rapopors M. with antipsychotics,
antidepressants and -nx:uly‘nc. Drug Sa[dy 1996 14 252-9.

have been attributed to treatment with tricyclic
antidepressants. Dysarthria has also been reported’ and
was said to be not uncommon in those taking higher
doses of tricyclic antidep but ! at lower
doses.?

Some patients with panic disorder may be sensitive to
irnipramine, developing symptoms of insomnia, jitteriness,
and irritability.> Symptoms have also been seen in patients
with panic disorder treated with low doses of desipramine
although the symptoms usually subsided when the dose of
the tricyclic was gradually increased. It has been suggested*
that these symptoms may be related to akathisia and are
more likely to occur with those tricyclics that have a more
potent effect on inhibition of noradrenaline reuptake.

Reviews of adverse effects of drugs on the nervous
system have also listed acute torsion dystonias and tremors®
as being caused or exacerbated by tricydic antidepressants.

1. Quader SE. Dysarthria: an unusual side effect of rricyclic antidepres-
sants. BMJ 1977; 2: 97.

2. Saunders M. Dysanthria with tricyclic antidepressants, BMJ 1977; 2: 317,

3. Yeragani VK, et al. Tricyclicinduced jitteriness—a {orm of akathisia? BM~
1986; 292: 1529.

4. Cole JO, Bodkin JA. Antidepressant drug side effects. J Clin Psychiatry
1990: 51 (suppl): 21-6.

5. Llau M-E. a al. d'origine
Fexpérience d‘un centre de pharmacovigilance sur cing ans. Therapie
1995; 50: 425-7.

Hypersensitivity. A hypersensitivity syndrome developed
in a 24-year-old woman 3 weeks after starting amitripty-
line 50mg daily for the treatment of depression;' symp-
1oms included generalised erythroderma with mild scaling,
sinus tachycardia, haematological abnormalities such as
eosinophilia, and raised liver enzyme values. The patient
recovered after drug withdrawal and treatment with intra-
venous prednisolone.
Sec also under Effects on t.hc Skin, above.

1. Millonis HJ, er al. Hy d caused by amitripty
administradon. Postgrad Med J 2000 76 361-3,

ia. See Effects on the Endocrine System,
p. 403.2.

Neuroleptic malignant syndrome. Of 16 cases of neuro-
leptic malignant syndrome reported to the UK CSM by
July 1986, 3 cases occurred in patients receiving a tricydic
antidepressant; amitriptyline with perphenazine had been
taken by one patient and dosulepin or clomipramine
alone by 2 other patients. The clomipramine case was
fatal,! Other reports have been associated with amox-
apmez clomipramine alone,? clomipramine with triazo-
lam,* and nortnptylmc s
1. CsM. i derdi d conditi
Curvent Probiems 18 1986. Also available au: hup:. 1 vevrw.mhra, gov.uk(
home/idcplg?ldcService=GET_FILEGdDocName=CON20244256 Revi-

are of concem they are best treated by correction of hypo «ia
and acidosis with intravenous sodium bicarbonate; the 1se
of antiarrhythmic drugs is best avoided. Intravenous soditim
bicarbonate should also be given to treat arrhythmias or
significant ECG abnormalities even in the absence of
acidosis.

Convulsions can be managed by giving diazepan,
lorazepam, or midazolam intravenously. Phenytoin shot Id
be avoided because it may increase the risk of arthythmi is.
Oral or intravenous diazepam may be given to sed:te
agitated patients; if ineffective, oral or paremeral ha.o-
peridol may be considered.

Forced diuresis, haemodialysis, and haemoperfusion are
not of value in tricyclic antidepressant poisoning, and
charcoal haemoperfusion is of doubtful benefit.

Activated charcoal. The UK Poisons Information Servie
considers the benefit of gastric decontamination in tiie
management of overdosage with tricyclic antidepressar ts
to be uncertain. However, it is suggested that activated
charcoal given orally or by nasogastric tube may be co:-
sidered if this is given within | hour of ingestion of ary
amount of tricyclic antidepressant in children, and the fcl-
lowing amounts or more in adults, provided that the ai-
way can be protected:

* amitriptyline: 3 mg/kg
+ clomipramine: 4 mg/kg
e desipramine: 3 mg/kg

¢ dosulepin: 3 mgrkg

« doxepin: 4mg/kg

¢ imipramine: 4mg/kg

» lofepramine: 15 mg/kg
« nonriptyline: 3mg/kg

¢ trimipramine: 5 mg/kg

Precautions

The antdmuscarinic effects of tricyclic antidepressant;
warrant care in patients with urinary retention, prostati:
hyperplasia, or chronic constipation; caution has also bee
advised in untreated angle-dosure glaucoma and in
phaeochromocytoma.

The cpileptogenic potential of iricyclic antidepressant;:
requires care in patients with a history of epilepsy. Ir.
addition, because of their potential cardiotoxicity, tricydlic:
should be used with caution in patients with cardiovascular
disease and avoided in those with heart block, cardiac
arthythmias, or in the immediate recovery period afte:
myocardial infarction. Caution has also been recommendec
in patients with hyperthyroidism as tricyclics may increase
the risk of developing cardiac arrhythmias.

Blood-sugar concentrations may be altered in diabetic
patients.

. (accesed D‘/OB/DJ
. ?3;’,,,%(,,‘3,“;‘;3,",‘; 525-8. ’ A 2, dakasi induced p ) Y Because tricyclic antidepressants are metabolised and
S. Camisa C, Grines C. Amoxapine: 4 cause of 1oxic epidermal necrolysis? DICP Ann F"'""m'hf' 1989: 23: 50-1, X A inactivated in the liver they should be used with caution in
Arch Dermatol 1983; 119: 709-10. - 3. Haddow AM. « al C induced patients with hepatic impairment and avoided in severe
6. Quitkin F. Cp of ticydic drugs. JAMA 1979; syndrome and pyrexia of unknown origin. BMJ 2004; 329: 1333-5. lr_lv" disease.
241: 1625. 4. Domingo P, et al. Benign type of m:hgnam syndrome. Lancet 1989; 1: 50, .
5.

7. Crowson AN, Magro CM. Antidepressant therapy: a possible cause of

atypical cutaneous lymphold hyperplasia. Arch Dermatol 1995; 131: 925—

9.
i effect. Scizures have been reported after
therapeutic doses of tricyclic antidepressants as well as
after overdosage, although the mechanism by which the
seizures are induced is unclear.! Seizures usually appear
within a few days of starting the drug or changing to a
higher dose but in patients with no history of epilepsy or
no predisposing medical condition the frequency seems'
to be very low with an inddence of about 1 in 1000. An
incidence of 0.4 per 1000 was reported? based on 16 cases
out of an estimated group of 42 000 patients receiving tri-
cycics and who had no predisposing factors, but in
another review? a reasonable estimate of the incidence
was considered 1o be 3 10 6 per 1000. However, it is
widely agreed that tricyclics should be used very cau-
tiously in patients with epilepsy or those with a low con-
vulsive threshold.

In a retrospective analysis of 1313 cases* of overdosage
involving cyclic antidepressants, seizures occurred more
commonly with the ticyclics amoxapine (24.5%) and
desipramine (17.9%), and the tetracyclic maprotiline
(12.2%). In another analysis of 302 consecutive cases of
tricyclic overdosage a higher rate of seizures was seen with
dosulepin in overdosage {13%) than other tricydics.®

1. Zacara G, et al. Clinical features, pathogenesis and management of
drug-induced seizures. Drug Safety 1990; 3: 109-51.

2. Jick S8, et al. Antidepressants and convulsions. J (lin Psychopharmacol
1992; 12: 241-5.

3. Rosenstein DL, ¢t al. Seizures associated with antidepressants: a review. J
Clin Prychiatry 1993; 54: 289-99.

4. ‘Wedin GP, ef al. Relative toxicity of cyclic anddepressants. Ann Emers
Med 1986; 13: 797-804.

5. Buckley NA, «f al. Greater Loxicity in overdose of dothiepin than of other
tricydic antidepressants. Lance? 1994: 343: 15962, -

| effects. Extrapyramidal effects such as
orofacial and choreoathetoid maverments, and dyskinesias

All cross-references refer to entries in Volume A

. June R, o al with
noruipryline. Am J Emerg Med 1999; 17: 736—7

Overdosage. In a 1993 report! tricydlic antidepressants
were associated with a higher risk of fatality after suicide
attempts by drug overdose compared with the
non-tricyclics available at the time. Some reports® have
considered desipramine to be associated more frequently
than other tricyclic antidepressants with fata! overdosage,
although others? assign this status to dosulepin. The BNF
considers amitriptyline and dosulepin to be particularly
dangerous in overdosage.

Later reviews continue to dite tricyclic antidepressants as
one of the most commonly ingested substances in fatal cases
of self-poisoning.>4

1. Anonymous. Antidepressant drugs and the risk of suicide. WHO Drug Inf
1993; 7: 18-20.

2. Amital Y, Prischer H. The toxicity and dose of desipramine
hydrochioride. JAMA 1994; 272: 1719-20.

3. Kerr GW, ¢f al. Tricyclic antidepressant overdose: a review. Emery Med J
2001; 18: 236-41.

4. Glauser J. Tricyclic antdepressant poisoning. Cleve Clin J Med 2000; 67;
704-19.

Treatment of Adverse Effects

The basis of the management of micydic antidepressant
poisoning is intensive supportive care and symptomatic.
therapy.

Since wicyclic antddepressants slow gastrointestinal
transit tme, absorption may be delayed in overdosage.
Activated charcoal may be given if a toxic dose of a tricyclic
antidepressant has been ingested (see p. 406.3) and the
patient presents within 1 hour, provided the airway can be
protected; a second dose may be considered after 1 to 2
hours in patients with central features of toxicity. Gastric
lavage js rarely used but may be considered in life-
threatening overdoses.

The patient should be monitored for cardiac arrhythmias.
UK authorities consider that although cardiac arthythmias

Patients should be closely monitored during early
antidepressant therapy until significant improvement in
depression occurs because suidde is an inherent risk in
depressed patients. For further details, see under Depres-
sion, p. 398.1. Suicidal thoughts and behaviour may also
develop during early treatment with antidepressants for
other disorders; the same precautions observed when
treating patients with depression should therefore be
followed when treating patients with other disorders.

I wicydic antidepressants are used for the depressive
component of bipolar disorder, mania may be precipitated;
similarly, psychotic symptoms may be aggravated if
tricyclics are used for a depressive component of
schizophrenia.

Drowsiness often occurs, particulasly at the start of
therapy, and patients, if affected, should not drive or operate
machinery.

Tricydic antidepressants may inhibit salivation and
regular dental check-ups are recommended for patients on
long-term therapy, particularly when taking those with
marked antimuscarinic actions.

Elderly patients can be particularly sensitive to the
adverse effects of tricyclic antidepressants and a reduced
dose, espedially initially, should be used.

Tricyclic antidepressants are not recommended for
depression in children. If they are used for noctumal
enuresis in children they should be limited to short courses
with a full physical e ination before sub courses.

Tricydic antidepressants should be withdrawn gradually
to reduce the risk of withdrawal symptoms (see p. 407.3).

Licensed product information recommends that, ‘where
possible, tricyclic antidepressants should be stopped several
days before elective surgery, and that they should be used
with caution in patients requiring ECT; however, see also
under Anaesthesia, p. 406.3.

Ancesthesia. Patients receiving tricyclic antidepressants
are at an increased risk of developing hypotension or car-
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diac arthythmias during anaesthesia. Tricyclics may also
dangerously potentiate the cardiovascular effects of vaso-
pressor drugs such as sympathomimetics that may be
required during anaesthesia. Although some licensed pro-
duct information recommends stopping tricydics several
days before elective surgery where possible, the BNF
advises that this is unnecessary as long as the anaesthetist
is informed. |

Commenting on the anaesthetic considerations relevant
to ECT! it was considered that therapy with tricyclic
antidepressants should not be a conwa-indication to
anaesthesia for ECT. A major consideration, though, was
said to be the interacton of wicydics with barbiturates
resulting in increased sleep time and duration of
anaesthesia, This meant that lower doses of barbiturate
anaesthetics should be used.

Antidepressants with significant serotonergic effects such
as the ticydic demipramine may incarease the risk of
bleeding during surgery; for further details see under
Precaudons in Fluoxetine, p. 425.3.

I. Galnes GY, Rees DL Electroconvulsive therapy and anesthetic
conviderations. Anesth Analg 1986; 65: 134356

Breast feeding. In general, only small amounts of tricyclic
antidepressants are distributed into breast milk. Neverthe-
less, the American Academy of Pediatrics® considers that
the effect of all antidepressants, including tricydics, on
nursing infants is unknown but may be of concern. In
addition, most manufacturers advise that tricydies should
be avoided by women during breast feeding.

Case reports indicate that amitriptyline and its metabolite
(nortriptyline),>* domipramine,* desipramine and its
metabolite (2-hydroxydesipramine),’ dosulepin and its
primary metabolites (nordothiepin. dothiepin-$-oxide, and
nordothiepin-S-oxide),* doxepin and its metabolite (N-
desmethyldoxepin),” imipramine and its metabolite {desi-
pramine),'? and maprotiline!! are all present in breast milk
in concentradons similar to those in matemal blood;
amoxapine and its metabolite (8-hydroxyamoxapine)'?
have also been found in breast milk but in concentrations
lower than in maternal blood. In ail but 2 of the above cases
the infants were breast fed without having adverse effects
and tricyclics were undetectable in the infant's blood or

only in mi . In one of the affected
in!ants' adverse cffects included sedation and shallow
respiration. Although the doxepin given to the mother was
almost undetectable in the infant’s serum, its desmethyl
metabolite appeared to have accumulated. In the other
infant, drowsiness, poor suckling, and difficulty in
swallowing were noted” but the concentrations of both
doxepin and its desmethyl metabolite were below the lower
level of quantification. However, it was considered that the

tnfant may have been at a greater risk for adverse effects -

because he had also developed hyperbilirubinaemia. There
were no data for the effects of amoxapine on breast-fed
infants because the case reported'? involved samples of milk
taken from a woman who had galactorrhoea as an adverse
effect of tricyclic use. No adverse effects were seen during a
27-month follow-up of 14 breast-fed infants whose mothers
had ‘taken imipramine 100 to 225mg daily for 4 10 24
weeks. "

1. American Academy of Pediatrics. The transler of drugs and ocher
chemicals into human milk. Pediarria 2001; 108: 776-89. [Retred May
2010] Correction. ibid; 1029. N.w available ac hip://aappolicy.

bl cgi/conte; pediatrics%3b108/3/776 {accessed
24/11/05}

2. Bader TF. Newman K. Amiuiptyline in human breast milk and the
nun'in; intant’s serum, Am J ﬂydmny 1980; 137; l)H

3. L, ot al. Amitry and in
hutnan breast raitk. Psychopharmacology (Berl) 1982 16. 94-5,

4, Schimmell MS, e af. Toxic neonatal effeats [ollowing maternal
clomipramine therapy. Clin Toxico! 1991; 29: 479-84.

3. Stancer HC, Reed KL D ine and 2. in
human breast milk and the nursing infant’s xmm Aml Paychiairy 1986:
143: 1597-1600. .

6. Det KF, et al. The ion ol pin and lis primary in
breast milk. Br J Clin Pharmacal 1992; 33: 635-9.

7. Kemp J. ¢t al. Excretion of doxepin and N-desmethyldoxepin in human
milic 8r J Clin Phanwaco! 1985; 20: 497-9.

8. Letal ion caused by N-
in breast milk. Lancet {985; lL 124,

9. Prey OR et al. Adverse effects in a newborn fnfant breast-fed by a
mother treated with doxepin. Ann l'h-mnml}m 1999; ” 690—3

i0. Sovner R, Orsulak 2J. and d in
human breast milk. Amt J nydunl:y 1979 136 451-2.

11. Lioyd AH. Practical consideradons in the use of maprodline (Ludiomil)
in general practice. J Int Med Res 1977; 3 (suppl 4): 122-38.

12. Gelenberg AJ. A a new d appears in human
milk, J Nerv Ment Dis 1979; 167: 635-6.

13. Misri S, Siverz K. Tricyclic drugs In pregnancy and lactation: a
preliminary report. Int J Psychiatry Med 1991; 21: L57-T1.

Cordi lor di For 1ts on the potential
cardiotoxidity of tricyclic antidepressants and precautions
to be observed in patients with pre-existing cardiovascular
disorders, see under Effects on the Cardxavascula.r System
in Adverse Effects, p. 403 1.

Contact lenses. Based on reports mvolvmg amitriptyline!
and maprotiline? it ‘has been considered chat the
antimuscarinic actdon of tricydic antidepressants may

decrease tear flow enough to cause corneal drying and
staining of contact lenses.’
1. litovizz GL Amitriptyline and contact lenses. J Clin Pyychiatry 1984; 45:
188. .
2. Troiano G. Amitripryline and contact lenses. J Clin Prychiatry 1985; 46:
199.
3. Anonymous Drugs interlering with contact lenses. Awst J Hosp Pharm
1987; 17: 35-4.

Diabetes mellitus. The fact that micydic antidepressants
may cause alterations in blood-glucose concentrations has
led to the recommendation that these drugs should be
used with caution in diabetic patents. Amiriptyline has
also been reportedt to cause hypoglycaemic unawareness;
a patent did not have the usual adrenergic symptoms that
preceded or accompanied her hypoglytaemxc episodes.
1. $h KE B M. ipryline and
hypoglycemia. Anm Intern Med 1988; 109: 6834,

Driving. While affective disorders probably adversely affect

driving skill,'? weatment with antdepressant drugs may
also be hazardous,' although patients may be safer drivers
with medication than without.? Impairment of perfor-

Phoeochromocytoma, Use of imipramine'? or desi-
pramine’ has caused adverse effects such as seizures and
cardiovascular abnormalities (tachycardia and hyper-

. tension or hypotension) in padents with previously

undxagnoscd phaeochromocytoma. It has been suggested®
that imipramine and its bolite, desipramine, may be
particularly effective in unmasking phaeochromocytoma
and that this may be a reflection of their reladve potency
in inhibiting the noradrenaline reuptake mechanism.

. Kaufmann JS. P h Y and oicydic di JAMA
1974: 229: 1282,
1. Mok J, Swann L Di sis of p after of

- imipramine. Arch Dir Child l97& 53: 676~7.
3. Achong MR, Kcane PM. Ph
therapy. Aan Interm Med 1981; 9¢ 355—9

kedby d

The Drug Database for Acute Porphytia, com-
piled by the Norwegian Porphyria Centre (NAPOS) and
the Porphyria Centre Sweden, classifies amitriptyline as
probably porphytinogenic it should be prescribed only for
compelling reasons and precautions should be considercd
in all patienss.!

mance s largely related to sedatve and
effects both of which are more pronounced at the start of
treatment; sedative tricyclics, such as amitriptyline and
doxepin, are likely to cause greater psychomotor impair-
ment than less sedative tricyclics such as imipramine and
nortriptyline.! However, an cpidemiological study® was
unable to confirm any inaeased risk of road-wtraffic acd-
dents in those drivers receiving tricyclic antidepressants or
SSRIs. In healthy subjects fluoxetine (an SSRI) and dosu-
lepin appeared to have a similar but apparently small
potential for impairing psychomotor and driving perfor-
mance.*

In the UK, the Driver and Vehide Licensing Authority
(DVLA) considers that drugs such as the older tricyclic
antidepressants may have pronounced antimuscarinic and
anthistaminic effects, which may impair driving.’ In
addition, all drugs acting on the CNS can impair alertness,
concentration, and driving performance, particularly at the
start of treatnent or when the dose is increased; driving
must cease if patients are adversely affected. Padents with
severe depressive illnesses complicated by significant
memory or concentration problems, agitation, behavioural
disturbances, or suicidal thoughts should cease driving
pending the outcome of medical enquiry.

1. Ashton H. Drugs and driving. Adverse Drug React Bull 1983; 98: 360-3.

1 Cremona A. Mad drivers: psychiatric illness and driving performance. 3r
J Hosp Med 1986: 35; 193-5.

3. Barbone F, er al. Association of road-traffic accidents with
benzodiazepine use. Lanest 1998; 352: 1331-6.

4. Ramaekers JG, eral. A comparative study of acute and subchronic cifects
of dothiepin, fuoxetine snd placcho oa psychomotor and actual driving
pedformance. Br J Clin Pharmacol 1995: 39: 397404,

5. Driver and Vehide Licensing Agency. For medical praciidoners: at 2
glance guide to the current medical standards of Htness 1o drive (issued
November 2013). Avllhble at  hups//www gov.uk/governmend

! dau/ﬂlelzssﬂllugvl pdf

(aotuscdiblllll])

ECT. For comments concerning precautions in patients
receiving ECT, see under Anaesthesia, p. 404.3.

Epilepsy. For comments on the epileptogenic effect of tri-
cydic antidepressants and the need for caution in patients
with a history of epilepsy or other risk factors for develop-
ment -of seizures, see under Epileptogenic Effect in
Adverse Effects, p. 404.1.

Food. A high-fibre diet reduced or abolished the efficacy
of doxepin in 2 patients and desipramine in one.!
1. Stewart DE. High-fiber diet and serum wuicydlic antidepressant levels. /
Clin Psychopharmacal 1992: 12: 43840,

phageal reflux d The antimuscarinic
action of tricyclic antidepressants may cause relaxation of
the lower oesophageal sphincter and could aggravate
nocturnal symptoms of gastro-oesophageal reflux if given
in the late evening.!
1. Atkinson M. Usc and misuse of drugs In the reatment of giswo-
ocsophageal rellux. Prescribers’ J 1982; 22: 129-36.

Gastr: h

Gloucoma. Manufacturers have stated that, because of
their andmuscarinic acdons, tricydic antidepressants
should be used with caution in patients with angle-closure
glaucoma or raised intra-ocular pressure. There have been
few reports of glaucoma associated with mricydics,
although acute angle-closure glaucoma was reported in 4
patients with narrow angles while taking imipramine in
usual doses,! and in another patient taking domipramine.?
In the latter case, the presenting sign was amaurosis
fugax, caused by the combination of raised intra-ocular
pressure and an abnormally large drop in blood pressure
on standing.
1. Ritch R, o of. Ora} imipramine and acute angle dosure glaucoma. Anck
Ophthalmol 1994; 112: 67-3.
2. Schiingemann RO, o al. Amaurosis fugax on standing and angle-dosure
glaucoma with domipramine. Lamert 1996; 347: 465.

L. The Drug for Acute "';' at hop:
drugs org n/on1)
P oi d i duﬂng pregnancy

can be cl:fﬁmlt, and one r:port' on experience in 8 preg-
nant women being treated with a tricyclic antdepressant
suggested that the dose might need to be inareased during
the second half of pregnancy to achieve a response. There
are obvious concermns about such treatment {see also
Depression, p. 398.1). However, although there have been
isolated reports® attributing wngenital malformations to the
use of wicyclic antidepressants during pregnancy, large-
scale studies and case-control data®# Have failed to sub-
stantiate any assodiation.

The effects of tricydlics on fetal mmdmlvpnuut were
studied’ in 80 pregnant women by later assessing global IQ
of the children; no differences were seen in those exposed to
tricyclics in utera in the first trimester compared with those
exposed to fluoxetine “or no’ adverse developmental
influences. A subsequent stydy indicated that exposure to
micyclic antidepressants or fluoxetine throughout gestation
did not appear to adversely affect cognition.®

Fetal tachyarrhythmia detected at 37 weeks of gestation
was atuibuted to maternal use of dosulepin during
pregnancy. When this was stopped, no abnormalities in
fetal heart rate were found and an uneventful labour led to
a healthy infant being delivered. However, the authors
expressed concern that fetal tachycardias might result in in-
utero cardiac failure and considered that tricyclic antidepres-
sants should be used during pregnancy only if there were
compelling reasons.”

Withdrawal syndromes manifesting as hypothermia and
jitteriness,* convulsions,>'® or myoclonus!! have been
reported in neonates whosé mothers took domipramine
during pregnancy. Management has been with phenobar-
bital or domipramin_e. Licensed product information advises
that if it is justifiable to do so, clomipramine should be
withdrawn at least 7 weeks before the calculated date of
delivery.

1. Wisner KL, et ol Tricyclic dose requirements across ptzmﬂnq AmJ
Psychictry 1993; 150: 1541-2.

2. Bacson AJ. Malformed infant. BMS 1972; 2: 45

3. Grrepberg G, of al. Maternal drug histories and congenital abnomaudes
BMJ 1977: 2: 853-6.

4. Winship KA, « al. Maternal drug histaries and central nervous system
anomalles. Arch Dis Child 1984; $%: 1052-60.

S. Nulman L e al. Neurodevelopment of children exposed in utero to
antidepressanc drugs. N Engl J Med 1997: 336: 253-62.

6. Nulmln L e al c!nld develupmem {nllowm; exposure to tricydlc

or tal Dife: a .

controlied study. Am J Prychiatry 2002; l”' luMS

7. Prentice A, Brown R. Feul Y y and
sant irestment. AMJ |989; 298: 150

8. Musz2 AB, Smith CS. Neonatal cffects of maternal domipramine therapy.
Arch Dis Child 1979; 34: 405.

9. Cowe L, ot al. Neonatal convulsions caused by withdrawal from maternal
domipramine. SMJ 1982; 284: 1837-8.

10, Bromiker R, Kaplan M. A letal withd, from
domipramine hydrochloride. .MMA 1994 172. l711—)

11. Bloem BR, ¢ al. Clomj iln
Fetal Neomatal B4 1999; 81: FT1-F75,

Arch Dis Child

Surgery. For comments regarding precautions in padents
undergoing surgery, sec under Anaesthesia, p. 404.3.

Withdrowol. Suddenly stopping antidepressant therapy

after regular use for 8 wecks or more may predpitate

withdrawal symptoms. The symptoms associated with

withdrawal of tricydic antdepressants appear to form 4

distinct syndromes:t

» gastrointestinal disturbances and generalised somanc
symptoms such as malaise, chills, headache, and
increased pcrspiran'on. which may also be accompanicd
by anxiety and agitation

» slecp disturbances characterised by insomnia fol]owcd by
excessive and vivid dreams

» parkinsonism or akathisia

« hypomania or mania-
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Tricydic withdrawal has also resulted in cardiac arrhyth-
mias in some patients. Withdrawal symptoms seem to be
more common and more severe in children? -

Many of the symptoms associated with stopping tricyclics
may be ‘produced by cholinergic rebound' and can be
minimised by a gradual reduction in desage. The BNF
recommends that any antidepressant, including a tricyclic,
that has been given regularly for 8 weeks or more should be
stopped gradually over a period of at least 4 weeks, or as
much as 6 months in patients who have been receiving
long-term maintenance therapy. If withdrawal symptoms
do occur, they can be managed by restarting at a dose
sufficdient to eliminate them, and then stopping gradually.'?
On the occasions that it may be necessary to stop a tricyclic
abruptly, the withdrawal symptoms can be treated with a
centrally active antimuscarinic such as atropine or
benzatropine,! or altemnatively, if withdrawal symptoms
are just gastrointestinal, an antimuscarinic that does not
czoss the blood-brain barrier such as propantheline.’
Awareness of the possibility of withdrawal syndromes
helps to avoid misinterpreting new symptoms after
withdrawal as evidence of relapse.

Tricydic antidepressants have been included in some
classifications as drugs of dependence because of their
potential to produce withdrawal syndromes, but a review?®
of several substance abuse studies challenged this on finding
no evidence of abuse or dependence of the barbiturate type
developing with the tricydlics.

For reports of withdrawal symptoms in neonates born to
mothers who took tricyclic antidepressants during
pregnancy, and their management, see under Pregnancy,
p. 405.3.

1. DilsaverSC. h jared with antidy and
antipsychotic agents. Drug Safety 19%4; 10: 103-14.

2. Anonymous. Problems when withdrawing antidepressives. Drug Ther
Buil 1986: 24z 29~30.

withdrawing a tricyclic antidepressant and starting any drug
liable to provoke a serious reaction (¢.g. phenelzine).

Further details concerning some of the above interac-
tions, and others, are given below.

Alcohol. For reference to the effect of alcchol on ami-
uiptyline, see under CNS depressants, p. 409.1.

Anclgesics. Doubling of plasm pin concentrations

with assodated lethargy has been reported in a patient
after the addition of dextropropoxyphene to the tricydic.!
This was consistent with previous studies indicating that
dextropropoxyphene can impair the hepatic metabolism of
other drugs.

For general reference tq the effect of tricyclic antidepres-
sants, notably amitriptyline and domipramine, on opivid
analgesics, see under Morphine, p. 95.3.

1. Abernethy DR, & ol. Impaimment of hepatc drug oxidadon by
propoxyphene. Ann Intern Med 1982; 97: 2234

Antiarrhythmics. Andarrhythmics that prolong the QT

interval may increase the likelihood of ventricular arthy-
thmias when given with tricyclic antidepressants. This
includes various class [ annarrhythmms such as dm:pyr
amide, flecainide, procainamide, propafe and g

and the class I antiarrthythmic amiodarone.

Raised serum-desipramine cancentrations and signs of
toxicity were noted! in a parient taking desipramine after
starting treatment with digoxin and propafenone for
paroxysmal atrial fibrillation. It was considered that
propafenone probably reduced the metabolism and
clearance of desipramine. .

1. Karz MR. Raised serum lcvels of

with the andiarthythmi

6. Fu C et 4l Valpi ptyli
1994 14: 205-6.

7 Clin Psychoph

Antifungals. Increased serum concentrations of nortriaty-
line! or amitriptyline** have occurred in patients also tak-
ing fluconazole. In some patients the use of amitriptyline
with fluconazole has led to syncope’ or torsade de
pointes.* Raised serum concentrations of nortriptyline ind
associated symptoms of intoxication have been reporte i in
2 patients during treatment with terbinafing># the inte ac-
tion was confirmed on rechallenge. In another case, dizzi-
ness, dry mouth, and muscle twitching were reported n a
patient on long-term imipramine treatment after star ing
terbinafine;? serum imipramine concentrations were
found 1o be elevated and symptoms subsided after the
dose of imipramine was reduced. A study in healthy sub-
jects also indicated that terbinafine similarly inhibited the
metabolism of desipramine.®

I. Gannon RH FI )! drug i Ann Phat nac-
ocher 1992; 26: 1456, 3
berry DL et al. A fl k drug i intiree

male adults. Clin Infect Dis 1997: 24: 270-1.
. Robinson RF. & of. Syncope associated with concurrent amitsipty line

w

and 0l le therapy. Ann her 2000; 34: 1406-1409.
4. Dorsey ST. Biblo LA. Prelonlcd QT interval and torsades de poi1tes
caused by the bi of fl le and ami ¥ Am 1 Energ

Med 2000: 18: 227-5.
S van der Xuy P-HM. & al. Noruiptyline inioxication induced by
terbinafine. BMJ 1998: 316: 441.
6. van der Kuy PHM. & al. Pharmacokinetic interaciua between
and Amny 2002; 36: 1712-14.
7. Teitelbaum ML, Pearson VE. roxicity and 1erbi AmJ
Psychiatry 2001: 158: 2086.
8. Mad;nis.ﬂ-l. Eﬂzcl of on the ics and
in healthy volunteers idemified as
cytochrome P450 2D6 (CYPIDG) extensive metabolizers, J Clin
{ 2002: 42: 1211-18.

propafenone. J Clin Prychistry 1991: 52: 432-3.

For the effect of mricyclic anddepressants

3. Lichtgfeld P), Gillman MA. The passible abuse of and d d on
major tranquillisers and wricyclic antidepressanty. § Afr Med J 1994; 84:
6.

Interactions

Interactions involving tricyclic antidepressants often result
from additive toxicity or trom altered metabolism of one
drug by the other. Drugs that inhibit or induce the
cytochrome P450 isoenzyme CYP2D6 may affect tricydic
metabolism and produce marked alterations in plasma
concentrations.

Adverse effects may be enhanced by antimuscarinic
drugs-or CNS depressants, including alcohol. Barbiturates
and other enzyme inducers such as rifampidn and some
antiepileptics can increase the metabolism of tricyclic
antidepressants and may lower plasma concentrations and
reduce antdepressant response. Cimetidine, methylpheni-
date, antipsychotics, and calcium-channel blockers can
reduce the metabolism of the tricydlics, leading to the
possibility of increased plasma concentrations and
accompanying toxidty.

Patients taking thyroid prepmuons may show an
accelerated response to tricyclic antidepressants and
occasionally lothyronine has been used to produce this
eifect in patents with refractory depression. However, the
use of tricydics with thyroid hormones may precxpna(e
cardiac arrhythmias.

The antihypertensive effects of debrisoquine, guanethi-
dine, and clonidine may be reduced by tricyclic antdepres-
sants. The pressor effects of sympathomimetics, espedially
those of the direct-acting drugs adrenaline and
noradrenaline, can be enhanced by tricyclic antidepres-
sants; however, there is no dinical evidence of dangerous
interactions between adrenaline-containing local anaes-
thetis and tricyclic antidepressants. Great care should,
however, be taken to avoid inadvertent intravenous
injection of the local anaesthetic preparation.

Drugs that_ prolong the QT interval, including
antiarrhythmics such as amiodarone or quinidine, the
antihistamines astemizole and terfenadine, some antipsy-

on anﬁc;aguhnu. see under Warfarin, p. 1531.3.

Antidepressants. Combination therapy with differing
classes of antidepressants has been used successfully in the
treatment of drug-resistant depression. It should be
emphasised, however, that such combinations may result
in interactions or enhanced adverse reactions, and should
be used only under expert supervision. For further details
of the interactions between different antidepressants when
used together, sce Phenelzine, p. 447.2. For details of the
serotonin syndrome that can arise when two serotonergic
drugs with different mechanisms of action are given, see
under Adverse Effects of Phenelzine, p. 445.2.

Anfidiabetics. For the effect of tricyclic antidepressants on
sulfortylureas and insulin, see Interactions, p. 504.3 and
P. 488.3, respecdvely.

Antiepileptics. Antidepressants may antagonise the activ-
ity of antepileptics by lowering the convulsive threshold.

A review! of drug interactions with phenytoin noted that
although there had been reports of interactions between
antiepileptics and tricyclic or related antidepressants, most
involved enzyme-inducing antiepileptics other than pheny-
toin or phenytoin with other drugs. In the only report
where phenytoin could be idenrified as the sole antiepilepdc
used, 2 patients required high doses of desipramine to
achieve an antidepressant effect and to maintain plasma-
desipramine concentrations in the range usually assodated
with therapeutic efficacy.

Carbamazepine has been reported to induce the metab-
olism of several tricyclic antidepressants (amitriptyline,
desipramine, doxepin, imipramine, and noruiptyline) and
to reduce their plasma concentrations. The dinical
importance of the interaction is undear. Use of nortriptyline
with carbamazepine in a patient led to a decrease in serum-
nortriptyline concentration requiring an incease in
nortriptyline dose.? In another patient a prolonged QT
interval was noted after use of desipramine with
carbamazeplne.’ :he authors hypothesxsed :hat the

accel b of desi had in

chotics (notably pimozide, sertindole, and thioridazine)
cisapride, halofantrine, and sotalol, may incgease the
likelihood of ventricular arthythmias when taken with
wicydic antidepressants. This may be exacerbated where
the interacting drug (such as quinidine or some antipsy-
chotics) also reduces tricyclic metabolism.

Although different antidepressants have been used
together under expert supervision in refractory cases of
depression, severe adverse reactions including the serotonin
syndrome (see p. 445.2) may occur. For this reason an
appropriate drug-free interval should elapse between
stopping some types of antidepressant and starting another.
Tricydlic antidepressants should not generally be given to
patients receiving MAOIS or for at least 2 weeks {3 weeks if
starting clomipramine or imipramine) after their with-

high levels of a cardiotoxic metabolite.

Valproate has been reported to increase plasma
concentrations of amitriptyline,* clomipramine,® and nor-
triptyline.*¢

For the effect of the cydlic antidepressants desipramine
and viloxazine on carbamazepine, see p. 516.2. For the
effects of wmicyclic antidepressants on phenytoin, see

drawal. No treatment-free period is necessary after stopping
a reversible inhibitor of monoamine oxidase type A (RIMA)
and starting a ricyclic. At least 1 to 2 weeks (3 weeks in the
case of clomiprarmnine or imipramine) should elapse between

All cross-references refer to entries in Volume A

p- 543.1.
See also under Barbiturates, p. 408.3.
1. NationRL. eral. P 3 drugil with pheaytoin {part
'1). Clin Pharmacokinet 1990; 13: 131-50. .
2. Bresen X, Kragh. P. G intake of ip and
arbauuzepme. Ther Drug Monit 1993; 13: 238-60.
3. i RJ, ef al. Anti may increase toxic
b of d and other psy ic drugs. J Clin
Psychoph { 1938; 8: 381-2.
4. Wong SL. et al. Effeas of Ip sodium on and

nortriptyline phanmacokinetics. Clin Pharmaool Ther 1996; » 4&-53
5. Fehr C, ef al. Increase in serum domiptamine concentrations caused by
valproate. J Clin Psychopharmacol 2000; 20 493-4.

In general, the hypotensive effect of
antihypertensives is enhanced by tricyclic antidepressants,
but there may be antagonism of the effect of adrenergic
neurone blockers and of clonidine.

Anlimigraine drugs. For the effects when some ticyclics
are used with dikydroergotamine, see p. 675.2.

Antineoplastics. For the effects when tricyclic antidepres-
sants are used with altretamine, see p. 739.1.

Antiprofozoals. Toxic psychosis developed in a patient on
amitriptyline after starting furazolidore, an antiprotozoal
with monoamine oxidase inhibiting activity.!
1. Aderhold RM, Muniz CE. Acute psychosis with amitriptyline and
furazolidone. JAMA 1970; 213: 2080.

Antipsychotics. For a discussion of interactions between
antipsychotics and tricyclic antidepressants, see Chlorprom-
azine (p. 1052.1). For details of a possible interacdon
between clomip ine and clozapine, see p. 1061.3.

Anfivirals. HIV-protease inhibitors may increase the
plasma concentrations of tricydic antidepressants whose
metaboli is diated through c cytochrome
P450 isoenzymes. Ritonavir has produced modera:e
increases in the plasina concentrations of dcsxpramme ard
a lower inital dose of d ine may be ap 2,
Licensed product information for ritomavir has warned
that a similar increase may occur for other tricydics; moi-
itoring of therapeutic and adverse effects is recommended
when tricyclics are used with ritonavir.

. For a suggestion that bemzodiazepines may
increase the oxidation of tine to a toxic bolit
see under Effects on the Liver in Adverse Effects, p. 403.. .
For a possible interaction of desipramine and other
antidep with zolpidem see p. 1117.2.

Barbiturales. Antidepressants may antagonise th:
antiepileptic activity of sorne barbiturates by lowering th:
convulsive threshold.

Barbiturates can incease the metabolism of tricycl:
antidepressants and thereby produce lower plasm
concentrations.

For details of the interaction of tricydlic antidepressant;
with barbiturate anaesthetics, see under Anaesthesia i
Precautions, p. 404.3.

Beta blockers. Raised imipramine plasma concentration
were noted in two 9-yeax-old children also given propranc-
lol' in both cases, no significant adverse effects wen-
reported. Laberalol has also increased the bioavailability o’
imipramine in healthy subjects and inhibited its metab
olism.?
The risk of ventricular amrhythmias may be incease
when tricydic antidepressants are taken with sotalol.
1. Gillerte DW, Tannery LP. Beta blocker inhibits tricydic metabolism. J Ax
Audf‘hﬂdmkxhydmnylm 33: 2234
2. DI et al. C i, diliazem, and labetatol or
thebi y and mewboli nl' i T Qin Pharmacol 1992
32:176-83,
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| blockers. Dilti

Calcium-ch and vergpamil each
increased the bioavailability of imipramine in healthy sub-
Jects; second-degree heart block developed in 2 subjects.!
Diltiazem also increased the bicavailability of rortriptyline
in one patient,? probably by reducing the first-pass metab-
olism of nortriptyline. Increased serum concentrations of
trimipramine have been reported when taken with dild-
azem,? although there was no evidence of toxiciry.

1 DI, et al. C of if, diltiazem. and labetalol on
thed ility and of Jcmm. 1992
31: 176-83. .

2. Krihenbahi s, etal. 2! between diltiazem and

nonuipcyline. Eur J Clin Pharmacol 1996: 49: 417-19.
3. Coner PA, et al. Asymptomatic tricycic toxicity assoclated with
diidazem. Ir J Prychol Med 1996; 13: 168-9.

CNS . Drugs with depressant actions on the
CNS may be expected to enhance the drowsiness and
related effects produced by the sedating type of tricyclic
antidepressants. Such an interacion may occur between
aleohol and tricyclic antidepressants and a study has shown
that alcchol decreases the hepatic first-pass extraction of
amitriptyline resulting in increased free plasma-amitripty-
line concentradons, espedally during the perlod of drug
absorption.!

The problems that may be encountered with barbiturate
anaesthetics are ds.scuss:d under Anaesthesia in Precautions,
p- 404.3..

1. Dorlan. P. n al. Anﬁ:ﬂptylme and ethanol: pharmacokinetic” and
Eur J Clin F f 1943; 23: 315-31.

Disulfiram. Acutc organ.ic brain syndrome bas been
reported in 2 patiénts after the addition of amiuiptyhne ]
their disulfiram treatment.! It was suspected that the
syndromne was potentiated by the combined action of the
drugs and the synergistic elevation in dopamine concen-
tration.

For a report of (the enhancement of the dlsulﬂram
alcohol reaction by amxmptylinc, see p. 2496.3.

1. Maany 1, ¢ al. Possidle toxic interaction between disuffiam and
amitriptyline. Arch Gen Prychiatry 1982; 39: 7434

Dopaminergics. Serious adverse effects have been
reported! when selegiling, an irreversible selective inhibitor
of monoamine oxidase type B, was used with wicydic
antidepressants. In some instances effects resembled the
potentially fatal serotonin. syndromes reported when tri-
cyclics are given with non-selecive MAQOIs (see under
Phenelzine, p. 445.2).

Some manufacturers of selegiline advise that tricydic

antidepressants should not generally be given at the same,

time, or for at least 2 wecks after it has been discontinued.
Similarly, at least one week should elapse between
withdrawing a tricydlic antidepressant and starting sele-
giline.

For reference to the effect when tricydic annd:pr:ssants
are taken with levodopa. see p. 908.2.

1L A Selegiline and anti cisk of
wHO Dnlg Inf 1995; 9 160-1.

General anaesthetics. For the effect of amitriptyline on
enflurane, see p. 1903.2. For the effects of using tricydic
antidepressants with barbiturates see under Anasthcsia in
Precautions, p. 404.3.

Histamine. For the effect of tricyclic antidepressants on
histamine given exogenously, see p. 2525.3.

Histamine Hj-antagonists. Cimetidine is a known inhibitor
of hepatic metabolism of drugs and syruptoms of wicydic
toxicity have been reported in patients given cimeridine
with desipramine,! doxepin,? or imipramine:! there has
been a report of psychosis developing in a patient given
imipramine and cimetidine,® Elevated tricyclic concentra-
tons during combined therapy or reductions in tricydlic
concentrations after withdrawal of cimetidine have been
reported for imipramine* and norwriptyline.® Studies in
healthy subjects have also indicated increased bioavailabil-
ity and/or impaired hepatic metabolism of amitriptyline,é
doxepin,”™ and imipramine® during cimetidine therapy.
Adjustment of tricyclic antidepressant dosage may there-
fore be required if cimetidine therapy is begun or stopped.

Ranitidine has been reported not to alter the
pharmacokinezics of amitriptyline,'® doxepin,® or imipra-
mine?

8. SuthzdmdDLnaL'me of cimetidine versus idine on
doxepia pb. inetics. Eur J Clin P i 1987; 32: 159-64.

9. Wells BG, er al. The effect of dine and cdimetidine on imip
dispasition. Eur J Clin Pharmaco! 1986; 31: 285-90.

10. Cucry SH. ¢t al. Lack of interaction of ranitidine with amitriptyline. Eur J
Clin Pharmacal- 1987; 32: 317-20.

Muscle relaxants. There has been an isolated report! of a
patient taking baclofen for spasticity who had weakness in
his legs and was unable to stand after starting treatment
with nortriptyline. Symptoms improved on stopping nor-
triptyline but recurred when imipramine was given.

1. silverglat MJ. Baclofen and micydic antidepressants: possible lnteno:~
don. JAMA 1981; 246: 1659.

Sex hormones. There have been anecdotal reports of
interactions between tricydic antidepressants and gestro-
gens*>? resulting in a lack of antid and/

Preparations
Propristary Preparations (details are given in Yolume B)

Single-ingredient Preparations. Ary.: Florda; Tryptalgin: Trypta-
nol; Uxen; Austral: Endep; Tryptanolf: Austria: Saroten;
Tryptizol}; Belg.: Redomex; Braz: Amyuil; Neurotrypt; Prota-
nol: Tripsol; Trisomatol; Tryptanol; Camad.: Elavil; Levate;
Novo-Triptyn; Desm.: Saroten: Fin.: Triptyl: Fr.: Elavil; Larox-
YL Ger.: Am!neurlnf- Amlox'ld, Equﬂlbrln. Saroten; Syneudon;
Gr.: ) Thy il; Hong Kong:
Endept; Qualirriptine; Hung.: Teperin; India: Amit; Amitone;
Amitor; -Amitrip; Amrea; Amyptes: Crypton; Ellwel;. Genmip;
Kamitrin; Ladlin; Mitryp-10; Odep; Sarotena; Tryptomer;
Israel: Elatrol; Elatrolet; Tryptal; ftal: Adepril; Laroxyl; Tripd-
zol; Malaysia: Tripta; Tryptanolt; Mex.: Anapsique; Tryptanol;
Neth.: Sarotex; Tryptizol: Norw.: Sarotex; NZ: Amirol; Ahitrip;
Port: ADT; Trypdzol Rus: Amyzol (Asamom)t; Eliwel

or tricyclic toxicity but the slgni.ﬁcmce of these interac-
tions is unknown.
1. Prange AJ, et al. Estrogen may weil affect response 1o antidepressant.
JAMA 1972: 319 1434,
2. Khurana RC. Bstrogen-imipramine interaction, JAMA 1972; 222: 702-3.
3. Somaai SM, Khurama RC. h, of B
interacton. JAMA 1973; 223: 560.

Smoking. Tobacco smoke has been reported to reduce the
plastma levels of tricydic antidepressants.!-> The dinical
significance is not, however, fully established as the
plasma concentration - of unbound drug may not be
affected.’ The mechanism is probably by stimulation of
hepatic drug metabolism by components present in dgar-
ette smoke.

1. Perel JM, et al. Ph of imip! i

rmacol Bull 197%; 11: 16-18.
2. John VA, & al. Effeas of age. cigarente smoking and thedml:l
and

pud:nxs.

{3 )t; Saroten (Caporen); S.Afr.: Noriline}; Sarotent; Tre-

Amitec Anutryn. Conmitrip; Polyunol. Trlpsyhnr 'l‘rlgu. Tﬂp—
tyline; Tripzol; Tryptanol; Turk.: Laroxyl: poﬂnn. UK: l';hvi!.
Ukr.: Saroten (Capores); Venez.: Tryptanol. .

Multi-ingredient Preporclions. Austria:  Limbitrol:  Braz:
Limbitrol; Canad.: Apo-Peramt; PMS-Levazine; Chile: Antalin;
Limbarilin; Morelin; Tiperin; Fin.: Klotriptyl: Limbitrol: Per-
triptyl; Gr.: Minitran; Triphenaze; Indla: Amichlor; Amixide H;
Amize; Amizep; Amrea-C: Amypres-C; Chlorip; Emotrip; Febl;
Gentrip Forte; Genrip Plus; Libotryp; Librodep; Limbitrol: Lim-
blval, Mkip M.ltryp‘ N line Plus; N 1 P.. Indon.:

D; Mutabon-M; Hal.: Di. lebln’yl,
Mu:abon. Sedans; Mex.: Adepﬂque: Port.: Mutabon. Rus:
Amixide (Asmcun); S.Afr.: Limbitwol: Spaim “Mutabase;
Nobritol; Switz.: Limbitrol; Thal: Neuragont; Polybon. UR:
Tnpzzf:n. USA: Errafont; Limbitrol,

on the ol
dmﬂhyl meuboli(e during chronic dosing. J In? Med Res 1930; 8 {suppl
3): 83-95.

Pharmé ol Pr
BP 2014 Amiv.rlptylinz Tablets;
USP 36: Amitriptyline Hydrochloride mjecﬂou. Amlu’lptyllne

3. Perty P, stal. Effects of smoking on plasma
- lndzpresedpaﬁznmﬂnbmgmmllné.&rlm

Sympathomimetics. The pressor effects of sympatho-
mimetics can be enhanced by tricydlic antidepressants.

For prescribing precautions in patients on tricydic
therapy who may require sympathomimetics during
anaesthesia, see under Anaesthesta in Precautions, p. 404.3.

hormones. An increase in receptor sensitivity to
catecholamines produced by thyroid hormones has been
proposed as the reason for an increase In response to tri-

cydlic antd given with lioth
1. Banki CM. C:r:bmwiml fluid amine metabolites after combined
of ‘women. Eur J

Clin Pharmacol 1977; 11: 311-18S.
LGoodthK.ad Pomnuadmolmudcptmmd:mbyn-
dic Am J Psychiatry 1982; 139:

34-8.

Pharmacokinefics

_Amitriptyline is readily absorbed from the gastrointestinal

tract and peak plasma concentrations occur within about 6
hours after oral doses.

Amitriptyline undergoes extensive first-pass metabolism
and is demethylated in the liver by the cytochrome P450
isoenzymes CYP3A4, CYP2C9, and CYP2D6 to its primary
active metabolite, nortriptyline. Other paths of metabolism
of amitriptyline include hydroxylation (possibly to active
metabolites) by CYP2D6 and N-oxidation; nortriptyline
follows similar paths. Amitriptyline is excreted in the urine,
mainly in the form of its metabolltes, cither free or in
conjugated form.

Amitriptyline and nortriptyline are widely distribuced
throughout the body and are extensively bound to plasma
and tissue protein. Amitriptyline has been estimated to have
an elimination half-life ranging from about 9 to 25 hours,
which may be considerably extended in overdosage. Plasma
concentrations of amitiptyline and nortriptyline vary very
widely between {ndividuals and no simple correlation with
therapeutic response has been established.

Amitriptyline and norwiptyline cross the placenta and
are distributed into breast milk (see Breast Feeding under
Precautions, p. 405.1).

Hydrochloride Tablers; Chlordiazepoxid
Hydrochloride Tablets; Perphenazir
chloride Tablets. -

and Amitriptyline
and Amitriptyline Hydro-

Amoxcpme [BAN, USAN, iNN]

Amoksapum, Amoksapln Amoxap|
num; CL-67772, Amoxcanuu

CHidN0=3138
CAS =1402844-5.
ATC = NOBAA!7,
ATC Vet — QNOGAAI7, -
“UNII = R63YQ8S70T.

Phcrmocopoelas In Jpn and Us.

USP 36: (Amoxapine). A white to yellowish aystalline
powder. Practically insoluble in water; slightly soluble in
acetone; freely soluble in chloroform; sparingly soluble in
methyl alcohol and in toluene; soluble in tetrahydrofuran.
Store in airtight containers.

Uses and Administration

Amoxapine, the N-desmethyl derivative of loxapine
{p. 1082.2), is a dibenzoxazepine tricydlic antidepressant
with actions and uses similar to those of amitriptyline
{p. 401.1). Amoxapine is one of the less sedating tricyclics
and its antimuscarinic effects are mild; it also inhibits the
reuptake of dopamine.

In the treatment of depression {p. 398.1) amoxapine is
given in oral doses of 50mg two or three times daily

" initially, gradually increased as necessary up to 100 mg two

or three times daily by the end of the first week. Higher
doses of up to 600 mg daily may also be given, if required, in
severely depressed patients in hospital. A suggested dose for
the elderly is 25mg two or three times daily inidally,
increased as necessary up to 50 mg two or three times daily
by the end of the first week; further increases to a maximum
of 300 mg daily are permitted, if required.

Once-daily dosage regimens, usually given at night, are
suitable for amoxapine up to 300 mg daily once an effective
dosage has been blished; divided-dosage regi are
recommended for doses above 300 mg daily.

It has been claimed that, in the treatment of dcpfession,

has a more rapid onmset of action than
axmmptyline or imipramine with a clinical effect possibly
appearing 4 to 7 days after starting therapy, although this

1. Miller DD, Macklin M. Clmetid a ase | References.
report Am J Prychiamry 1983; 140; 351-2 1. Schulz P, ef ol Di between k studies of
2. BrownBA eal C pi  Clize Psyc ' Clin P kinet 1985; 10; 257-68.
1985; 5: 245-7. 2 Bm:nK.GnmLF Clinical of the debri
3. Miller ME, ¢t al. Psychosis in with d and hi Bw.l'dm Ph 'xsu9-3&537-47
j 1987; 28 217-19. : 3. Cacda §, Garattini §. active lites of ps; has been d
4. Shapiro PA. Cimetid ase repon and dmp:mupda::dltvlcwnhhdxsimﬂh:w Qlin Prarmacokinet 1990;

comments. Am J Pyychiatry 1984; 141: 152,
5. Miller DD, et al. Cimetidine’s effect 0a steady-state serum namtptyﬁue
concencrations, Drlquﬂdin Pharm 1983; 17: 904-5.

18: 434-59.
4. Wood AJJ, Zhou HH. Ethuic dfferences in drug disposition and
responsiveness, Clin Pharmacokinet 1991; 20 350-73
and

6. Curty SH. &t al. Cimetidi with Eurlﬂin 5. Lletena A, et al. Deb:
P!umwxl 1985; 29: 429-33, phenotypes and CYP2D6 genotype in patients treated with neumkpdc
7. ‘, DR, Todd EL Dy pl i i d and P igtnn.dln?lwmlﬂkrl”) uws-u
doxeptn bi ilicy diring cimerid J Clin Pychop 6 G dl. Cytoch the N-derethyl
macol 1986; 6: 8~12. cr ollmm'iptyﬂne lrldbl PIWMHWZ 43: 13744,

The symbol t denotes a preparation no longer actively marketed

Amoxapme should be withdrawn gradually to rcduce the
tisk of withdrawal symptoms.

Amoxapine has also been investigated for its potenﬂal as
an antipsychotic.

References.
I. JueSG eral A a review ol its ph X
depressed states. Drugs 1982; 24: 1-23.

and efficacy in
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2. SaDS§,etal shows an antipsychotic effect but worsens motor
function In patenis with Parkinson’s disease and psychosts. Clin
Neuropharmacol 2001; 24: 242-4.

3. Aplquian R, ¢ al. Amozxapine shows aryplal antpsychotic effeats in
patienrs with schizophrenia: results from a prospective open-label study.
Schizophr Res 2003; 59: 35-9.

4. Fiagenld P8, ct al. Amoxapine in schizophrenia: a negative double-

Mind d trial. J Clin Psychoph. [ 2004; 24: 448-30.
S. ApiquianR, :rnl A asan atyplcal antipsy 2
study vs risp logy 2005; 30: 2236-44.
6. Chaudhry[B.eral. A ine as an study

is excreted in the urine, mainly as irs metabolites in
conjugated form as glucuronides. ‘

Amoxapine has been reported to have a plasma half-life
of 8 bours and its major metabolite,' 8-hydroxyamoxapine,
has been reported to have a biological half-life of 30 hours;
7-hydroxyamoxapine has been identified as another
metabolite. Both metabolites are pharmacologically active.
Amoxapine is about 90% bound to plasma proteins.

versus halopeddol J Clin Psychopharmacol 2007 27: 575-81.

Adverse Effects, Treatment, and Precauhons

As for tricydlic anzidepressants in general (see Amitriptyline,
p. 402.3).
Rare cases of tardive dyskinesias and the neumlepuc

Amoxapine and its metabolite 8-hydroxyamoxapine are
distributed into breast milk.

Preparations
Proprietary Praparations (details are given in Volume B)

Scnglﬁngradim Preporations. Fr.. Defanyl; India: Amolife;

malignant syndrome have been reported with ame

Oxcap: Indon.: Asendint.

Antidopaminergic effects, Amoxapine is a derivative of
the antipsychotic loxapine (p. 1082.2} and possesses some
antipsychotic activity. It also has dopamine-receptor block-
ing properties as do its hydroxylated metabolites. Adverse
effects that are symptoms of such blockade have been
reported and reviewed'? and include akinesia, akathisia,

withdrawal dyskinesia, reversible tardive dyskinesia, per-,

sistent dyskinesia, elevated serum conceniration of prolac-
tin, and galactorrhoea. Chorea® and oculogyric crisis* have
also been reponed.
1. Tao GK, «t al. A
Pharm 1985 1%: 548-9.
2. Devanjan S. Safety of amoxapine. Lanzer 1989: i 1455,
3, Patterson JF. Amoxapine-Induced chorea. South Med J 1983; 76: 1077
4. Hunt-Fugate AK, ¢ al. Adverse reactions due to dopamine biockade by
amozxapine. Pharmacotherapy 1984; 4: 35-9.

induced wardive dysk Drug iniell Ciin

Anfimuscarinic effects. Amoxapine therapy has been
reported ~to produce adverse effects assocated with
antimuscarinic acuvity (such as constipadon, blurred
vision, and dry mouth), but such reports did not reflect in-
vitro findings that amoxapine had counsiderably less affinity
for muscarinic binding sites than amitriptyline;! this was
supported by results in healthy subjects. The adverse
effects described as antimuscarinic could possibly be
explained by amoxapine affecting noradrenergic mechan-
isms.

1. BoumeM, «al A compansun ol lh= eﬁem of single doses of

Pharmacopoeial Preparafions
USP 36: Amoxapine Tablets.

Benactyzine Hydrochloride aanm, innmt

Amizylum; Benacticing, hidrocloruro de; Bénactyzine,
Chlorhydrate de; Benactyzini Hydrochioridum; Hidrocloruro
de benacticina; bedakvauna Migpoxnopwa.
2-Diethylaminoethyl benzilate hydrochloride.

CagHsNO3 HCI=363.9

CAS — 302-40-9 {benoctyzine); 57-37-4 (benactyzine hydro-
chioride). - C

UNI — 26R628272Q.

Profile

Benactyzine has antidepressant and antimuscarinic activity.
It has been used as the hydrochloride in the management of
depression and associated anxiety. It is also used as a
pharmacological tool. Methylbenactyzium bromide
{p. 1864.3), the methobromide of benactyzine, has been
used for its antmuscarinic activity in the wreatment of
gaswointestinal spasm and nocturnal enuresis.

Preparations

and i in healthy Eurl
Clin Pharmacol 1993 44: 57-62.

Breast feeding. For comments on the use of tricyclic
antidepressants in breast feeding patients. see under Pre-
cautions for Amitriptyline, p. 405.1.

Effects on the endocrine system. Reversible nonketotic
hyperglycaemia developed in a 49-year-old woman with
no history of diabetes mellitug-within 5 days of oral ther-
apy with amoxapine 50mg “three tmes daily.! She had
previously had nonketotic hypeérglycaemic coma after
loxapine 150 mg daily. 7-Hydroxyamoxapine, a metabolite
common to both amoxapine and loxapine, was implicated.

See also Antidopaminergic Effects, above, for mention of
galactorrhoea and hyperpxolacunaemla

1. Tollefson G, Lesar T. k 3 with loxapine
and amoxapine: case report. JClm P:ychumy 1983; 44: 347-8.

Overdosage. In overdosage, amoxapine is reported to
cause acute renal failure with rhabdomyolysis,'? coma,
and seizures.>* Although there has been some debate as
to whether the incidence of scizures and death is higher
with overdosage of amoxapine than with other tricydic
antidepressants, some® consider that evidence does seem
to favour increased neurological consequences.

It has been reported that amoxapine is not cardiotoxic in
overdosage? but later evidence would suggest that there is
cardiotoxic potential.”?

1. Pumariega AJ, e al. Acutc renal hilure secondary 0 amoxapine
overdose. JAMA 1982: 248: 3141-2.

2. Jennings AE. ef ol. Amoxaplne-associated acute renal failure. Arch Intern
Med 1983; 143: 1525-7.

3. Kulig K. o al. Amoxapine overdose: coma and seizures without .

cardiotoxic eHecus. JAMA 1982 248: 1092-4.

4. Litoviz TL, WG A dose: seizures and facalities.
JAMA 1983; 250: 106’-7l
5. Jeflerson JW.C d with JAMA 1984; 251:

6034,

. Leonard BE. Safety of amoxapine. Lancer | 989; Liz 308,

. Serensen MR. Acute myocardial lailure foliowing amoxapine
i i J Clin Psychaph 1988; 8: 73.

~o

Interactions

For interactions assodated with tricyclic antidepressants,
see Amitriptyline, p. 406.1.

Pharmacokinetics

Amoxapine is readily absorbed from the gisu'omtesunal
tract. It bears a dose chemical relationship to loxapine
{p- 1082.2} and is similarly metabolised by hydroxylation. It

All cross-references refer to entries in Volume A

Proprietory Preparations (details are given in Volume B)
Mutti-ingredient Preparations. Arg.: Dimaval.

Buproplon [BAN, AN

Amfebutamone; Bupropién; Buproplone Buproplonum
BynponyoH.
{£)-2{fert-Butylaminc)-3'-chloropropiophenone.
Cy3H15CINO=239.7

CAS — 34911-55-2.

ATC — NO6AX12.

ATC Vet.— ONO6AXI2. ..

UNIl — 01ZG3TPX31.

Bupropion Hydrobromide 3anv, UsAN, ANNM)

Bupropione, Bromhydrate de; Bupropioni Hydrobromidum;
BVF-033; Hidrobromuro de bupropidn; Synponnoﬂa
ruapobpomng. ’
(2RS)-1-(3-Chlorophenyl)-2-{(1,1- dlmethylethyl)ammo]pro-
pan-1-one hydrobromide.. .

Cy3H,sCINO,HBr=320.7

CAS — 905818-69-1.

ATC — NOdAX 12. .

ATC Vet — QNOBAX12. .

UNlI — E70G3G5863. -

Bupropion Hydrochloride sanm, usan, snnwy

Amfebutamone Hydrochloride; Bupropidn, hidrocloruro de
Bupropione, Chlorhydrate de; Bupropionhydroklorid; Bupro-
_pioni Hydrochloridum; Buproplomhydroklondc BW-323;
Hidrocloruro de anfebutamona; Hidrocloruro de bupropion:
Bynponviona Mfmapoxnopwa.

(£)-2-(tert-Butylamino)- 3 -chloropropnophenone hydro-
chioride. ;

Cy3HigCINOHCI=2762 .

CAS — 3167793-7.

ATC — NOBAX12.

ATC Vet — QNOGAX12.

UNIl — ZG7ESPQYEQ. .

Pharmacopeeias. 1n US.

USP 3é: (Bupropion Hydrochloride). A white powder.
Soluble in water, in alcohol, and in 0.1N hydrochloric acid.
Protect from light.

Uses and Administration

Bupropion is a chlorpropiophenone antidepressant cherni-
cally unrelated to other classes of antidepressants but similac
in structure to the central simulant diethylpropion
(p. 2321.1). It is a weak blocker of neuronal reuptake of
serotonin and noradrenaline compared -with tricyclic
antidepressants; it also inhibits the neuronal reuptake of
dopamine. The antidepressant effect may not be evident
until after 4 weeks of therapy. Bupropion is also used as an
aid 1o smoking cessation.

Bupropion is given orally as the hydrachloride or the
hydrobromide; 150mg of bupropion hydrochloride is
equivalent to about 174mg of the hydrobromide. To
minimise agitation, anxiety, and insomnia that often occur
at the start of therapy, and to reduce the risk of seizures,
doses should be increased gradually: the total daily dose
should be given in equally divided doses and the maximum
recommended single and total daily doses should not be
exceeded. Insomnia at the start of therapy may be
minimised by avoiding bedtime doses. Patients with hepatic
or renal impairment should be given reduced doses and
monitored for toxic effects (see p. 410.3).

In the treatment of depression bupropion hydro-

' chloride is given in initial doses of 100mg twice daily

increased, if necessary, alter at least 3 days 10 100 mg three
uimes daily. In severe cases, if no improvement has occurred
alter several wecks of therapy. the dose may be increased

- lurther to a maximum of 150mg three times daily.

Bupropion hydrochloride is also available as a modified-
release preparation given in ao initlal dose of 150mg once
daily in the morning increased. if necessary, after at least 3
days to 150 mg twice daily: in severe cases, the dose of the
modified-release preparation may be increased further after
several weeks 10 200mg twice daily. A modified-release
preparation that is given once daily is also available; the
maximum daily dose for this preparation is 450mg as a
single dose in the moming. Bupropion hydrobromide is also
given as a modified-release preparation for once-daily use;
doses are equivalent to those of the hydrochloride, when
given once daily.

A modified-release preparation of bupropion hydro-
chloride is also licensed for the prevention of depression in

. patients with seasonal affective disorder; the maximum

dose for this disorder is 300 mg once daily. A once-daily
modified-release preparation of bupropion hydrobromide is
also given in doses equivalent to those of the hydrochloride
for this indication.

Bupropion hydrochloride is given as a modilicd-release
preparation as an aid to smoking cessation in an initial
dose of 150 mg once daily for 6 days, increasing to 150mg
twice daily on day 7. In the USA, the dose may be increased
after 3 days. In the UK, the maximum recommended dose in
the elderly. or in padents with predisposing risk factors for
seizure (see Precautions, p. 412.1), is 150mg daily.
Treatment should be started about 1 to 2 weeks before the
patient attempts 10 stop smoking to allow steady-state
blood concentrations of bupropion to be reached, and
normally continues for 7 1o 12 weeks; if there is no
significant progress towards smoking abstinence by the
seventh week, then therapy should be stopped. Use with
nicotine transdermal patches may be warranted in some
patients, although there is a risk of hypertension with such
therapy (see Interactions, p. 412.2).

Administration in hepatic imp When used as an

aid to smoking cessation in patients with mild to moderate
hepatic impairment, bupropion hydrochloride should be
given at a reduced frequency: UK licensed product infor-
mation suggests an oral dose of 150mg once daily. The

use of bupropion hydrochloride in parients with severe

hepatic cirthosis is contra-indicated in the UK although
doses of 150 mg every other day are permitted in the USA.

In the weatment of depression, a reduction in the
frequency and/or the dose of bupropion should be
considered in patients with mild to moderate impairment.
In padents with severe hepatic cirrhosis the dose varies
according to the preparation given. For modified-release
bupropion hydrochloride (or its equivalent as the hydro-
bromide) the suggested maximum oral dose is 100 mg once
daily or 150 mg every other day, while the maximum dose
of immediate-release bupropion hydrochloride is 75mg
once daily. Similar recommendations apply to modified-
release preparations when used for the prevention of
depression in seasonal affective disorder.

Administration in renal impairment. When used as an aid
to smoking cessation in patients with renal impairment,
bupropion hydrochloride should be given at a reduced fre-
quency; UK licensed product information suggests an oral
dose of 150 mg once daily.

In the treatment of depression, a reduction in the
frequency and/or the dose of bupropion should be
considered.
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Depression. As discussed on p. 398.1, there is very liule
difference in efficacy between the different groups of
antidepressant drugs, and choice is often made on the
basis of adverse effect profile. Bupropion has a different
biochemical profile from both the tricydlics and the SSRIs;
however, like the SSRIs, it may be safer in overdosage
than the older tricydics.

Rcfcrences
- N(euwscmen CE. Dolovich LR. Bupropion versus sclective seratonin-
for of Arm § 2001;
35: 1608-13.

2. Weihs KL e ol G with b i
effectively decreases the risk fo( rchpsc of depression. Biol Psyrhmny
2002; $1: 753-81.

3. Glod CA. et al. Open wial of bupropion SR in adolescent major
depression. J Child Adoiesc Psychiatr Nurs 2003; 16: 123-30.

4. Rush AJ, et al. The STAR*D Study Team. Bupropion-SR, sertraline. or
venlafaxine-XR after failure of SSRIs for depression. N Engl J Med 2006;
354: 123142,

5. Trivedi MH, & al. The STAR*D Study Team. Medication augmentation
after the failure of SSRIs for depression. N Engl J Med 2006; 354 1243~
52.

6. Papakostas GI, ¢ al. Comparing the rapidity of response during
treatment of major depressive disorder with bupropion and the SSRIs: a
pooled survival analysis of 7 double-blind. randomized dinical trials. J
Clin Psychiatry 2007; 68: 1907-12.

7. Dhillon S, & al. Bupropion: a review of its use in the management of
major depressive disorder. Drugs 2008; 68: §53-89.

8. Pap-kosvas GL et al. Efficacy of bupropion and the selective serotonin

. i in the of major dep disorder with
high levels of anxiety (anxious depression): a pooled analysis of 10
studies. J Clin Psychiatry 2008; 69: 1287-92.

Hyperactivity. When drug therapy is indicated for atten-
tion deficit hyperactivity disorder (p. 2314.1) initial treat-
ment is usually with a central stimulant. Antidepressants
may be used for patients who fail to respend to, or who
are intolerant of, central stimulants. Data from open and
controlled studies involving small numbers of patients sug-
gest that bupropion is effective in adults and children.'?
1. Cantwell DP. ADHI\through the life span: the role of bupropion in
weatment. J Clin Psychiatry 1998; 59 (suppl 4): 924,
2. Wilens TE. et aL A conuolled clinical trial of bupropion for attention
deficit hyperactivity disorder In adults. A J Prychiatry 2001; 158: 282-8.

Obesﬂy Bupropton is under investigation in the manage-
ment of obesity. It is being studied as combination therapy
with naltrexone (see Eating Disorders, p. 1565.3) or zoni-
samide (see Obesity, p. 561.1).

Smoking cessation. Bupropion is effective in the manage-
ment of smoking cessation (p. 2570.2) and may be used as

a first-line alternative to nicotine replacement therapy

(NRT); its action is said to be independent of its

antidepressant activity. Bupropion with NRT has also been

used successfully although there is an increased risk of
hypertension with this combination (see Interactions,
p. 412.2).
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Adverse Effecis and Treatment

A seminar-in-pring.

of tobacco

double-blind. placebo-
SR for smoking cessation. J intern

and other

loss, paraesthesia, tinnitus, and visual disturbances have
also been reported.

Hyponatraemia, possibly due to inappropriate secretion
of antidiuretic hormone, has been associated with the use of
antidepressants, particularly in the elderly.

Seizures, which appear to be partally dose-related, may
occur with bupropion and have been particularly riotable in
patients with anorexia nervosa or bulimia nervosa; the risk
is also increased in padents with a history of seizure
disorders or other predisposing factor. The manufacturers
state that the overall inddence of seizure in patients
receiving bupropion at recommended doses is about 0.1 to
0.4%.

Symptoms of overdosage include hallucinations, nausea
and vomiting, tachycardia, loss of consdousness, and death
(following massive overdose); seizures have occurred in
about one-third of all bupropion overdose cases. Activated
charcoal should be considered in adult patients who have
taken more than 450 mg and in all children, if they present
within 1 hour of ingestion and provided the airway can be
protected; gastric lavage may also be used to decrease
absorption. Treatment is supportive. Benzodiazepines may
be tried for seizures. Diuresis, dialysis, and haemoperfusion
are unlikely to be of benefit.

Incidence of adverse effects. Up to 24 July 2002 (the first
25 months of marketing), the UK CSM had received 7630
reports of suspected adverse reactions associated with the
use of bupropion.! Of these reports, 60 were associated
with a fatal outcome although in most cases underlying
conditions could have been responsible. Cardiovascular
and cerebrovascular disorders such as myocardial infarc-
tion and stroke were reported as the cause of death in
70% of cases. The CSM also commented that adverse reac-
dons were mainly recognised ones and listed in the
licensed product information.

In January 2005 the German pharmacovigilance
network reviewed? 273 reports of adverse effects associated
with bupropion, received between June 2000 and
September 2004. The most frequent adverse effects were:
psychiatric disorders (79.3%), induding suicide attempts
(17.6%). and tachycardia (11.15%), seizures (8.8%), and
dyspnoea (8.8%). There were also 4 cases of pancreatitis
and one of raised pancreatic enzyme activity three times
greater than normal. )

1. CSM/MCA. Zyban (bupropion hydrochloride) - safety update {issued
26th July, 2002). Available at: hup://www.mhra.gov. uklhomel!dcplg"

developing generalised acute urticaria;>* systemic symptoms
resemnbling serumn sickness were also reported in 1 case*
(see also Hypersensitivity, p. 411.3).
1. Lincberry TW, etal. ion-induced ery’ Mayo Clin
Proc 2001: 76: 664-6.
2. Cox NH. et al, Gmenllud pustular and erythrodermic psociasis
with b Br J Dermatol 2002; 146: 1061-3.
3. Fays$. et al. Bupropion and generalized acute urticaria: eight cases. BrJ
Dermatol 2003; 148: 177-8.
4. Loo WJ, et al. Bupropion and generalized acute urticaria: a further case.
Br J Dermatal 2003; 149: 660.

Exirapyromidal effects. A 44-year-old man had acute
head and neck dystonia while taking buspirone and modi-
fied-release bupropion.! No recurrence was noted on
rechallenge with buspirone although symptoms did devel-
op on rechallenge with bupropion when the dose was
increased from 150 mg once daily to 150 mg twice daily.
In another case, a 42-year-old woman had gross involun-
tary movements of her torso, arms, and legs (diagnosed as
ballism) 8 days after starting bupropion for smoking cessa-
tion;? the dose had been increased from 150 mg once daily
to 150mg twice daily on the fourth day. She recovered
when bupropion was stopped and treatment with -halo-
peridol and oxazepam was given.
1. Detweiler MB, Harpold GJ. Bupropion-Iinduced acute dystonu Amn
Pharmacother 2002; 36: 2514,
2. de Graaf L, o al. Ballism associated with hnpmpmn use. Am
Phanmacother 2003; 37: 302-3.

nsitivily. Eosinophilia has been reported! in a
patient 12 days after bupropion was added to her existing
treatment regimen of glibenclamide and tolmetin. The
eosinophil count returned to normal after all medication
was stopped. Bupropion appeared to be the causative
drug.

Serum sickness or symptoms suggestive of serum
sickness has also been associated with bupropion use.>* In
one case,” although the initial presentation resembied
serum sickness, the patient went on to develop multisystem
complications that mclﬁded he'patms, cholestasis, and
myocarditis. v

Angioedema affecting :he feet, hands, arms, lower lip,
and tongue occurred in a patient about 20 days after starting
bupropion.* He also had a pruritic rash and urticaria, and
developed watery diarthoea and slight swelling and
soreness of the knees and heals. The reaction was treated

HdeService=GET_FILEGAD ON019524! symp ically and b pion therapy was stopped.
o '06) See also Effects on the Skin, above
2 der Erhohe Pankrea- |y ol ogr MA, o af. Eosinophili 4 with jon. Arn

senzyme oder akute Pankreatitis unter Bupropion (Zyban) (aus der
UAW-Datcnbank; issued lmh hnuny 2005). Available at: hup//
www.akdae.de/A Archiv/2005/
800_20050110.hemi (accessed 28/07/10)

Effects on the cardiovascular system. Up to the end of
December 2001 the national pharmacovigilance centre in
the Netherlands had received 591 adverse reaction reports
assodated with the use of bupropion for smoking cessation
since its marketing 2 years earlier;! of these, 45 concerned
cardiac complaints such as palpitations (21 reports), arrhy-

‘thmias (7 reports), myocardial infarction (3 reports), angi-

nal pain (2 reports), and cardiac arrest {1 report). Twenty-
two reports also mentioned chest pain or tightness,
although these were considered to be of noncardiac origin.
In another report a 43-year-old male suffered an acute
myocardial infarction 2 weeks after starting bupropion for
smoking cessation;? he had experienced central chest and
arm pain 3 days before the infarction. The authors of the
report said that up 10 30 April 2001 the UK CSM had
received 238 reports of chest pain and 134 reports of chest
tightness associated with bupropion use.

1. de Graal £, Diemant WL. Chest pain during use of bupropion as an aid in

smoking cessation. Br J Clin Pharmacal 2003; 56: 451-2.

2. Pauerson RN. Herity NA. Acute myocardial infarction following
bupropioa (Zyban). Q J Med 2002; 95: 58-9.

Effects on the cerebrovascular system. A 67-year-old
male had paraesthesia, dizziness, tinnitus, confusion, and
gait impairment after taking bupropion for smoking cessa-
tion.! Although a transient ischaemic attack was suspected
symp resolved on stopping bupropion and recurred

Agitation, anxiety, and insomnia often occur during the
initial stages of bupropion therapy. Other relatively
common adverse effects reported with bupropion include
fever, dry mouth, headache or migraine, dizziness, urinary
frequency, nausea and vomiting, constipation, tremor,
sweating, and skin rashes. Hypersensitivity reactions,
ranging from pruritus and urticaria to, less commonly,
angioedema, dyspnoea, and anaphylactoid reactions, have
occurred, as have symptoms suggestive of serum sickness.
There have been rare reports of Stevens-Johnson syndrome
and erythema multiforme. Tachycardia, chest pain, and
hypertension (sometimes severe), or occasionally vasodila-
tation, orthostatic hypotension, palpitations, and syncope
have been reported. Psychotic episodes, confusion, night-
mares, impaired memory, dysgeusia, anorexia with weight

on rechallenge.

1. Humma LM, Swims MP. Bupropion mimics a transient ischemic awtack.
Ann Pharmacother 1999; 33: 303-7.

Effects on the pancreas. See under Incidence of Adverse
Effects, above.

Effects on the skin. Erythema muitiforme developed in a 31-
year-old woman several weeks after starting modified-
release bupropion for depression.! Symptoms resolved on
drug withdrawal. In another report, 3 patients with con-
trolled psoriasis had an exacerbation of their psoratic
symptoms after starting bupropion for smoking cessation.?
All 3 patients required hospitalisation to control their
symptoms. There have also been several reports of patients

The symbol 1 denotes a preparation no longer actively marketed

Pharmacother 199%; 29: 867-8.

2. Yolles IC. et al. Serum sickness induced by bupropion. Ann Pharmacother
1999; 33: 931-3.

3. McCollom RA, ef al. Bupmpwn—mduned serum sickness-like reaction.
Amn Pharmacother 2000; 34; 471-~3.

4. Benson E. ion-induced hy
2001; 1742 650-1.

5. Bagshaw SM, d al. Drug- !nduced rash with eosinophilia and systemic

with ion. Arn Allergy Asthma

reactions. Med J Aust

bnmunol 2003; 90: 572-3.
6. Tackett AE, Smith KM. Bupropion-induced angioedema. Am J Health-
Syst Pharm 2008; 63: 1627-30.

Overdosage. Unlike the tricydlic antdepressants, bupro-
pion appears to lack any significant cardiovascular or
antimuscarinic adverse effects when taken in overdose. In
an carly review! of 58 overdose cases involving immedi-
ate-release bupropion alone, the most common symptoms
were sinus tachycardia, lethargy, tremor, and seizures;
other effects included confusion, lightheadedness, hallud-
nations, paraesthesias, and vomiting. Most patients had
minor effects or none at all. Similar symptoms have also
been noted in reviews of overdose cases involving modi-
fied-release bupropion.>? UK licensed prescribing informa-
tion for bupropion also lists ECG changes such as conduc-
tion disturbances, arrhythmias, and tachycardia although
a literature review* concluded that cardiotoxicity appeared
to be rare with bupropion overdosage. Although rare,
there have been fatalities after overdose; in some cases

" other drugs may have been involved.>¢

More recent case reports and reviews with modified-
release preparations have highlighted that seizures are a
particular feature of bupropion overdose. %8

1. Spiller HA, et al. Buproplon overdose: a 3-year multi-center
retrospective analysis. Am J Emerg Med 1994; 12: 43-5.

2. Balit CR, et al. Bupropion paisoning: a case series. Med.lAu:rzooi l7s
61-3.

3. G, et al. J Enmterg Med 2004;
27: 147-51.
4. Druteika D, Zed PJ. G icity following b i rdose. Ann

Pharmacother 2002; 36: 1791-5.
. 5. Friel PN, ef al. Three fatal dm| overdoses involving bupropion. J Anal
Toxicol 1993; 17: 436-8,
6. Harris CR, et al. Fatal bupropion overdose. J Taxioo! Clint Toxicol 1997; 35:
321-4.
7. Bhattacharjee C, et al. Bupropion overdose: a potential problem with the
new ‘miracle’ anti-smoking d.mg. bu.l G{n Pract 2001; 55: 21 1-2.
. Paoloni R, Szekely L a new
entity for A i ds Emerg Med ( le)

2002; 14: 109-12,
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Precautions

safer alternative is available and precautions should be
considered in vulnerable patients.!

Bupropion may induce seizures and consequently its use is
contra-indicated in patients with epilepsy: It is also
contra-indicated in patients with a history of anorexia
nervosa or bulimia nervosa, as a higher incidence of seizures
has been noted in such patients treated with bupropion, and
in those undergoing abrupt withdrawal from alcohol or
benzodiazepines. It should be used with extreme caution, if
at all, in patients with a history of seizure disorders or other
predisposing factors such as severe hepatic cirrhosis or a
CNS tumour. The use of bupropion in patients with other
risk factors for seizures (for example, alcohol abuse, a
history of head trauma, diabetes, and drugs known to lower
the seizure threshold) should only be undertaken when
there are compelling clinical reasons.

Bupropion should be used with caution in patients with
bipolar disorder or psychoses because of the risk of
precipitating mania; use for smoking cessation in such
patients may be contra-indicated. .Jt should also be used
cautiously in patients with a recent history of myocardial
infarction or unstable heart disease, and in hepatic or renal
impairment.

When bupropion is used for depression, patients should
be closely monitored during early therapy until significant
improvement occurs because suicide is an inherent risk in
depressed patients. For further details, see under Depres-
sion, p. 398.1. Suicidal thoughts and behaviour may also
develop during early treatment with antidepressants for
other disorders; the same prcczunons observed when
treating patients with dep should theref be
observed when treating patients with other disorders.

As with other CNS-active drugs, the abxhty to pexform

1. The Drug Daubsse for Acute Porphyria. Availabl
drugs-porphyria.org (accessed llllolll)

Pregnancy. The safety of bupropion in pregnancy has not
been - established. In a study of 136 women who took
bupropion for either depression or smoking cessation in at
least the first wimester of pregnancy, there were 105 live
births, 20 spontancous abortions, 10 therapeutic abortions,
1 still-birth, and 1 neonatal death; no major congenital
malformations were reported.! Compared with a control
group not exposed to teratogens, the rate of spontaneous
abortions was significantly higher in the bupropion group
when both indicatons were considered; however, there
was no difference in the rate when women taking bupro-
pion for depression were compared with this control
group and another control group of women taking other
antidepressants.

Complications at birth requiring prolonged hospitalisa-
tion, breathing support, and Jube feeding have been
reporied with some of the newer antidepressants such as
bupropion.? Other reported symptoms have included
seizures, muscle rigidity, jitteriness, and prolonged crying.
It is unknown whether such symptoms represent a direct
toxicity of bupropion or a possible withdrawal syndrome.

. Chun-Fai-Chan B, ¢t ai. Pregnancy outcome of women exposed o
bupropion during pregnancy: a prospective comparative study. Am J
Obstet Cyneeol 2008; 192: 932-6.

. Health Canada. Health Canada advises of potential adverse effects of
SSRIs and other anu-depressants on newborns (issued 9th August
2004). Available au: hup://www hc-sc.pe.ca/ahc-asc/media/advisories-
avis/_2004/2004_44-eng php (accessed 14/08/08)

av hupiwww,

~

Interactions

tasks requiring motor or cognitive skills or judg may
be impaired by bupropion, and patients, if aﬂencd, should
not drive or operate machinery.

Breast . The American Academy of Pediatrics con-
siders' that the effect of bupropion on nursing infants is
unknown but may be of concern.

In a study? in 10 women, bupropion and its active
metabolites were found in breast milk, and the average
breast milk to plasma bupropion ratio was 2.8. The authors
estimated that for a breast-fed infant the total exposure to
bupropion and its metabolites would be 2% of the weight-
normalised maternal bupropion dose, and that this should
not be of concern for most infants. No adverse effects were
noted in an infant breast fed twice daily by a mother who
had breast-milk concentrations of bupropion higher than
those in her plasma;? neither bupropion nor its metabolites
were detected in the infant’s plasma. Similar findings were
noted in a study in 2 breast-fed infants whose mothers took
bupropion for postpartum depression.* Bupropion was
found in the urine of 1 of 4 breast-fed infants whose
mothers were taking bupropion; the infant was reported to
be nearly 6 weeks premature.’ In these women, the average
milk to serum ratio of bupropion was 1.30, and the infant
dose estimated to be 5.7% of the maternal dose. In this
report, too, the authors considered the risk of systemic
exposure in the infants to be minimal. However, in another
report, a 6-month-old infant had a seizure after being fed
breast milk that had been expressed and stored 2 days
carlier, after the infant’s mother had taken a single dose of
bupropion.® Before the seizure, the mother had taken 2
doses of bupropion and breast fed the infant several times
with no adverse effects.

1. American Academy of Pediamics. The transler of drugs and other
chemicals into hunan milk. Pediatrics 2001; 108: 776-89. [Retired May
2010) Com::don. -‘hL, 1029, Also available at:

Bupropion should not be given with or within 14 days of
stopping an MAOL however, no treatment-free period is
necessary alter stopping a reversible inhibitor of monoa-
mine oxidase type A (RIMA) and starting bupropion.

The use of alcohol with bupropion should be minimised
or avoided completely because it may alter the seizure
threshold. Similarly, extreme caution is needed if other
drugs that lower r.hz seizure threshold, such as other

ials, antipsychotics, sedating
antihistamines, quinolones, tramadol, theophylline, or
systemic corticosteroids are used with bupropion. In the UK,
where it is licensed as a modified-release product for
smoking cessation, a maximum dose of 150mg daily is
recommended if patients are also taking such drugs.

Use of nicotine transdermal patches with bupropion has
been associated with hypertension, and patients using both
should therefore have their blood pressure monitored.

Caution has been advised in patients receiving either
amantadine or levodopa with bupropion because of reports
of a higher incidence of adverse effects in patients receiving
these combinations.

Animal studies have indicated that bupropion may
induce drug-metabolising enzymes and pharmacokinetic
interactions with other drugs are therefore a possibility.
Bupropion is itself metabolised by hepatic enzyme systems
and drugs known to affect such systems may interact with
bupropion. For example carbamazepine, phenobarbital, or
phenytoin may induce the metabolism of bupropion while
other drugs such as cimetidine or valproate may inhibit its
metabolism. In-vitro studies have shown that bupropion is
metabolised by the cytochrome P450 isoenzyme CYP2B6.
Consequently interactions may occur berween bupropion
and drugs that aifect thxs xsocnzyme, (or example
orph drine, cyciop ide, and ifosf;

" In-vitro studies have also shown that bupropion is also an

B108/3/776 d

24/11/08)

2. Haas JS, ¢t al. Buptoplon in breast milk: an cxposure assessment for
potential treatment to prevent posi-partum tobacco use. Tob Comtrol
2004; 13: 52-6.

3. Briggs GC, o al. Excretion of bupropion in breast milk. Ann Pharmacother
1993; 27: 431-3.

4. BaabSW, etal, Senim pion levels in 2 her-inf
pairs. J Clin Psychiatry 2002: 63: 910-11.

5. Davis MP, #f al. Bupropion Jevels in breast mitk for 4 her-infant pairs:

inhibitor of the i yme CYP2D6; caution should be

exposure to bupropion and its major metabolites in a dose-
dependent manner, possibly by inducing its metabolisin. In
another study* in healthy subjects, the plasma concentra-
tons and AUC of bupropion and its active metabolite
hydroxybupropion, from a single dose of bupropion, were
reduced by about 50% after 14 days of a lopinavir/ritonavir
combination {400 mg/100mg twice daily). This effect was
attributed to induction of CYP2B6 and UDP-glucuronosyl-
transferase by the HIV-protease inhibitor combination. In
discussing the contrasting results that have been reported,
the authors suggested that the higher ritonavir concentra-
tions achieved in-vitre had an inhibitory effect, compared
with the inducing effect of lower steady-state concentra-
tions achieved in-vivo. In practice, UK licensed product
information for bupropion suggests that the dose may need
to be increased in patients also taking ritonavir, but that the
maximum dose of bupropion should not be exceeded.

1. Hesse LM, ot al. vir, and inhtbit CYP2B6
activity in vitro: drug with Drug Metab
Dispos 2001; 29: 100-102.

2. Park-WyllleLY, lou T. C¢ use of with CYP2B6
inhibi 1y rtonavir and a case series. AIDS 2003;

17: 638—40.

3. Hesse LM, ef al. Ritonavir has minimal impact on the pharmacokinetic
disposition of a single dose of bupropion administered to human
volunteers. J Clin Pharmacel 2006; 46: 567-76.

4. Hogeland GW, et al. Lopinavir/rionavir reduces bupropion plasma
concentrations in healthy subjects. Clin Pharmacol Ther 2007: 81: 69-75.

Histamine Hj-antagonists. A randomised controlled study
in 24 subjects found that ametidine had no effect on the

pharmacokinetics of dified-release bupropion or its
active metabolite, hydroxybupropion.!
1. KusuaR. e nr Ladt of effect of on the pl k of
1 Clin Ph 11999: 39; 1184-8.

Pharmacokinetics

Bupropion is well absorbed from the gastrointestinal tract
but may undergo extensive first-pass metabolism. Several
metabolites of bupropion are pharmacologically active and
have longer half-lives, and achieve higher plasma
concentrations, than the parent compound. Hydroxybu-
propion is the major metabolite, produced by the
metabolism of bupropion by the cytochrome P450
isoenzyme CYP2B6: in animal studies hydroxybupropion
was one-half as potent as bupropion. Threohydrobupropion
and erythrohydrobupropion are produced by reduction and
are about one-fifth the potency of the parent compound.
Bupropion is 80% or more bound to plasma proteins. The
terminal plasma half-life of immediate-release bupropion is
about 14 hours; the terminal plasma half-life of modified-
release bupropion is about 20 hours. The metabolites of
bupropion are excreted mainly in the urine; less than 1% of
the parent drug is excreted unchanged. Bupropion and its
metabolites cross the placenta and are distributed into breast
milk.

References.
1. Sweet RA. & al. Pharmacokinetics of siggle- and multiple-dose
bupropion in elderly patients with depression. J Clin Pharmecol 1995; 35:
876-84.

Smoking. No dinically significant differences were seen
between the pharmacokinetics of bupropion or its metab-
olites in cigarette smokers and non-smok:xs !

1. Hsyu P-H, e al. of
cigarenie smokers versus sonsmokers. J Clin Phnrmaal 1997 37 737—43

Preparations

exercised when it is given with drugs bolised by this
isoenzyme and they should be started at the lower end of
their dose range. Such drugs inciude some antidepressants,
antipsychotics, beta blockers, and type Ic antiarrhythmics.

Antiepileptics. Plasma-bupropion concentrations became
undetectable in 2 patents who were also receiving carba-

mmlnswmmhnﬂnlquzsﬂom Jamhydmnyzm 70: 297-8.
6. Chaudron L8, Sch Q. saseola
possible infant seirure. Jamhydluﬂyloﬂ 65: 881-2.

Children. Bupropion has not been studied for the treat-
ment of depression in adolescents and children; conse-
quently its use in patients under 18 years of age, regard-
less of indication, is not recommended. In addition, other
antidepressants have been shown to increase the risk of
suicidal thoughts and behaviour in these patients (see
Effects on Mental State, under Fluoxetine, p. 422.2).

ja. The Drug Database for Acute Porphyria, com-
piled by the Norwegian Porphyria Centre (NAPOS) and

pine; plasma concentrations of hydroxybupropion, an
active metabolite of bupropion, were high.!
1. Popli AP, etal. jon and drug
Psychiatry 1995; 7: 99-101.

Ann Clin

Antivirals. There is some evidence from study in vitro that
the antivirals efavirenz, nelfinavir, and ritonavir can inhibit
the cytochrome P450 isoenzyme CYP2B6.! However, evi-
dence of clinically significant interaction with bupropion is
lacking: a small case series of 10 patients who took bupro-
pion with low-dose ritonavir (100 mg twice daily), or efa-
virenz or nelfinavir, did not note any episodes of seizures.?
A study? in 7 healthy male subjects also found that 2 days
of low-dose ritonavir (200 mg twice daily) had little impact
on the pharmacokinetics of a single bupropion dose.

In contrast, UK licensed product information for

the Porphyria Centre Sweden, classifies bupropion as pos-
sibly porphyrinogenic; it should be used only when no

All cross-references refer to entries in Volume A

b jon states that studies in healthy subjects found

P

r.hat ritonavir (100 mg or 600 mg, twice daily) reduced the

Prop Y Prep (details are given in Volume B)

ient Preparations. Arg.: Lung; Odranalf; Wellbu-
trin; Awustral.: Clorprax{; Prexaton; Zyban: Austria: Elontril;
Wellbutrin; Zyban: Belg.: Wellbutrin: Zyban; Braz.: Bup; Well-
butrin: Zewon: Zyban; Camad.: Wellbutrin; Zyban; Chile:
Buxon; Wellbutrin: China: Le Fu Ting (%%%¥); Yue Ting ({%
#); Cz: Elonnil; Wellbutrin; Zybant; Demm.: Wellbuuin;
Zyban; Fin.: Voxra; Zyban; Fr.: Zyban; Ger.: Elontril; Zyban;
Gr.: Wellbutrin: Zyban; Hong Kong: Wellbutrin; Zyban; Hung.:
Elontril; Wellbutrin; India: Bupep; Bupisure; Bupron; Ession;
Nicotex; Zyban; Irl: Zyban; Israel: Wellbutrin; Zyban; Ital:
Elontril: Wellbutrin; Zyban: Malaysia: Zyban; Mex.: Butrew;
Wellbutrin; Neth.: Elontril: Quomem; Wellbutrin; Zyban; Zyn-
tabac; Norw.: Wellbutrin; Zyban; NZ: Zyban: Pol.: Wellbutrin;
Zyban; Port.: Elontrl; Wellbutrin; Zyban; Zyntabact: S.Afr.
Wellbutrin; Zyban; Simgapore: Wellbutrin: Zybant; Spaim:
Elonmil; Quomemt; Zyntabac; Swed.: Voxra; Zyban; Switz:
Wellbutrin; Zyban; Thai.: Quomem; Wellbutrin; Turk.: Well-
butrin; Zyban; UK: Zyban; USA: Aplenzin; Budepriont: Bupro-
ban; Forfivo; Wellbutrin; Zyban; Venez.: Wellbutrin.

USP 36: Bupropion Hydrochloride Extended-Release Tablets;
Bupropion Hydrochloride Tablets.
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Citalopram @, iy

Cﬂaloptamum. Lu-10-171; Sitalopraami; lenonpam
“1{3-Dimethylaminopropyf)-1-(44 ﬂuorophenyl) ‘r.3-dlhydro|-
“sobenzofuran-5-carbonitrile. :

CoHnfFN0=3244 - :
“CAS — 59729-33-8. " -
ATC — NO6ABO4.

ATC Vet — QNOGABO4.
UNI — 0DHUSBBDGY.

Citaloprom Hydrcbromide

{BANM USAN rINNM) .

Gtalopram Bromhydrate de. CltaIOpram, hidrobromuro de
Citalopramhydrobromid; Gi talopramx Hydrobrom:dum,
Hldrobromuro de cutaloplam tu:10~l718 Nimlapram

.,funpoﬁpown,
CaoHnFN;OHBr=4053 .-, -
CAS — _‘sms»szz :

Hnnmwpoam In Eur, (see p. vii) and US.

Ph. Eur. 8: (Citalopram Hydrobromide). A white or almost
white, crystalline powder. Sparingly soluble in water and in
dehydrated alcohol.

USP 36: (Citalopram Hydrobromide). A white to almost
white, crystalline powder. Sparingly soluble in water and in
dehydrated alcohol; soluble in alcohol. A 0.5% solutlon in
water has a pH of 5.5 t0 6.5.

qnqlopmm Hydrochloride panm, i

Cltalopram Chiorhydrate de; Gi talopmm. hldrodoruro de;
Cltalopmmhydrochlond Cmalopramu hydrochloridum;
Hidrodoruro de citalopra ,leanonpama I'unpoxnopm
CaHnFN:OHO=3609 -
UNIl — 4DY48G26)Y.

Pharmacopoeics. In Eur. (see P vu)
Ph. Eur, 8: {Citalopram Hydrochloride). A white or almost
white, crystalline powder. Very soluble in water; ireely

Administration in children. There are concerns about the
use of SSRIs in children (see Effects on Mental State,
under Adverse Effects of Fluoxetine, p. 422.2) and dtalo-
pram therapy is unlicensed in those under 18 years of age.
Nonetheless, the BNFC suggests that it may be used by
spedalists for the treatment of major depression in those
aged 12 years and over. The inital oral dose is 10mg
daily, inareased if necessary to 20mg daily over 2 to 4
weeks; the maximum dose is 40 mg daily. Tt may also be
given in the form of concentrated oral drops, see Uses and
Administration, above for details of equivalence and bioa-
vailability.

Administration in hepatic or renal . Citalo-
pram should be used with caution in patients with hepatic
impairment, particularly those with severe impairment.
An initial oral dose of 10mg (or the equivalent as the con-
C ) daily is ded for the first 2 weeks of
treatment in those with mild or moderate impairment;
thereafter, the dose' may be increased, according to
response, to a maximurmn of 20 mg daily,
There is no need for dose adjj in mild to mod

renal impairment -although information is lacking om
appropriate dosage in severe impa.irment. .

A".J' J)"«"

has been given in anxety
dlson'krs (p- 1028.1) mdudmg panic disorder (p. 1029.1),
obsessive-compulsive disorder (p. 1028.2), post-traumatic

Schizophrenia. The treatment of schizophrenia consists
mainly of a combination of sodal therapy and andpsy-
chotic drugs (see p. 1031.3). Like other antidepressants,
otalopram has been examined for its potental value as an
in schizoph MiIna y placebo-
contolled study’ in 15 patents with chronic schizo-
phrenia who had signs of impulsive aggression, adding
citalopram to existing antipsychotic therapy significantly
reduced the frequency, but not the average severity, of
aggressive incidents. In a subsequent study involving 90
patients, citalopram appeared to improve subjective well-
being but had no dear effect on psychopathological symp-
toms.?
1 H, eral. Cit a selecdve

n the of I schizoph Ada Psychiatr Seand
1995; 91: 348-51.

2. Salokangas RKR, « al. a3 an adjuvame in chronic
schizophrenia: a2 double-blind placebo-contoiled study. Addh:dmlf
Sand 1996; 94: 175-50.

3. Talminen TJ, uddubmunadiunnxinsdﬂmphxmhhnha

reuptake Inhibitor,

evidence for a M Qin
Pychopharmacsl 1997; 12: 313, .
4. Kasckow JW, eral don of c restment

in older schizophrenia patients. bt J Geriatr Prpcriary 2001; 16z 1163-7.

Sexasal dysfunclion. SSRIs have been tried in the treat-
ment of premature ejaculation, but results with citalopram
bave been conflicting, see under Fluoxetine, p. 421.1.

Adverse Effects, Treatment, and Precautions

stress disorder (p. 1029.2), and sodal anxiety disorder (see
under Phobic Disorders, p. 1029.1).
References.
1 Muwzrcshnm Use of the selective serotonin reuptake inhibitor
in the of social phobia. J Affect Disord
1998; 49: 79-82.
2. Lepola UM, atal A erial of ci I

~year

the treaonent of panic dismdex J@n Psychiary 1998; 59; 513~34.

3. Seedat §, 2t ol. Open tial of in adults with pos
stress disocder. Int J Newrvpsychopharmacol 2000; 3: 135-40.

4. Monwgomery SA. & 4l. Cialopram 20 mg 40 mg and 60 mg are all
effective and well tolerated compared with placebo in ob:

As for SSRIs in general (se¢ Fluoxetine, p. 421.1) although
increased appetite and weight gain have also been reported
with citalopram.

Citalopram may cause dose-dependent prolongauon of
the QT interval and torsade de pointes has been reported. It
should be used with caudon, if at all, b patients at risk of
developing such arrhythmms including those with

QT pr th congesuve hean failuxe,
bradymrdia, or a predi don to hy or

compulsive disorder. buamhydwphnrmmlmol 16: 75-86.
5. Pema G, et al. A in the

hypomagn ECG and/or elccr.rolyr.c monitoring ‘is
rccomm:nded in these-patients; citalopram should be

and
reatment of panic d.usm'd:r a randomized, single-blind study.
Pharmacopsychiatry 2001; 34: 85-90.
6. Mararriti D, ot al. Cl in b
disorder: an open study. Int Clin Pryclopharmacl 2001; 16: 213-19.
7. Amnaca M, et al. Efficacy of dralopram and modobemide in patients with

sotuble in dehydrated alcohol, m phobia: some prellminary findings. Hum Prychopharmacol 2002; 17:
dAd 8. Varia I, Rauscher F. Treamment of llzrdanxk(ydi:mkrwith
ini T cralopram. fr Clin Prychopharmacol 2002; 17: 1037,
Uses an ministration . ram. in i Pox " wadado
Citalopram, a phthalane derivative, is an SSRI with actions with obsessh lsive disorder: 2 report. Pychiatry Clin

and uses similar to those of fluoxetine (p. 419.1).
Citalopram is given orally as.the hydrobromide or
hydrochloride, usually as a smgle daxly dosc Doses are
expressed in terms of cital

25.0mg and citalopram hydrochlonde 22. 3mg are each
equivalent to about 20.0 mg of citalopram.

In the treaunent of depression, the initial oral dose
{given as tablets or a liquid) is the equivalent of 20 mg daily.
After at least one week, the dose may be increased to a
maximum of 40 mg daily. In some countries citalopram is
also given as the hydrochloride in the form of concentrated
oral drops containing the equivalent of 40mg/mL of
citalopram. The bioavailability of the drops is about 25%
greater than that of the tablets and consequently daily doses
appear to be lower: a 20-mg tablet dose is equivalenttoa 16-
mg (8 drops) dose of the concentrate. Citalopram
hydrochloride has also been given by intravenous infusion
in doses of 20 to 40 mg when the oral route is impracticable.

In the treaunent of panic disorder with or without
agoraphobia, the initial oral dose is 10 mg (or the equival

Neurosa 2003; ’7‘403—8

10. Lenze EJ, et ol. EMicacy and billey of inthe
late-life anxiety disorders: results from an 8-week randomu:d.plac:bo—
controlled wial Am J Psyehiatry 2005; 162: 146-30.

Depression. As discussed on p. 398.1, there is very little
difference in efficacy between the different groups of
antdepressant drugs. SSRIs such as citalopram are widely
used as an alternative to the older tricydics as they have
fewer adverse effects and are safer in overdosage.

R:faenc:s.
i mepmms&nimzopﬂmz.ldodnuegmm for cialopram—a
meta-analysts of nine placeb d studles. et Clin
ool 1994 9 (suppl 1): 3540,
2 Keller MB. Cialopram therapy loc depression: a review of 10 years of
European experience and data from US wials. J Clin Prydiatry 2000; 61:
396908,

3. Parker NG, Brown CS. Ci
Pharmacother 2000; 34: 761-71.

4. Guelfl JD, ot al, Efficacy of muravenous citalopram compared with oral
citalopram for severe depression. Salety and efficacy data from a2 double-
blind. double-dummy trial. J Affect Disord 2000; 58: 201-9.

in unipalar,

in the of ion. Ann

as the concentrate) daily increasing to 20 mg daily after one
week. The dose may be increased thereafter as required up
to a maximum of 40 mg daily. In some countries citalopram
is also used in the weatment of obsessive-compulsive
disorder in doses similar to those used in depression (see
above).

Elderly padients should be given half the recommended

5. ch B, e al. Prophylactic effect of citals
ion: placeb study of therapy.
Br J Bychiary 2001; 178: 304-10. .

6. Klysner R, e al. Efficacy of cital in the pi ion of
depression in elderly patents: placebo d study of
therapy. Br J Prychiamy 2002; 1813 25-33.

7. Roose SP. et al. Ant of
depression in the very old: a randomized, pla@o-com.ml!:d tial. Am J
Prychiatry 2004; 161: 2050-9,

8. Tﬂvedl MH, et al. The STAR*D Study Team. Ev:luzﬁon of outcomes with

adult doses, up to a maximum of 20 mg (or their equival

as the concentrate) daily. In addition, patients who are poor
CYP2C19 metabolisers should be given an initial dose of
10 mg daily for the first 2 weeks of treatment, increasing to a
maximum of 20 mg daily thereafter, according to response.
Similarly, a maximum dose of 20 mg daily is recommended
in those also taking CYP2Cl19 inhibitors. For dosage in
hepatic and renal impairment, see p. 413.2, and for doses
used in children, see p. 413.2.

Citalopram should be withdrawn gradually to reduce the
risk of withdrawal symptoms (see also Withdrawal, undcr
Precautions of Fluoxedne, p. 425.3).

The S-enantiomer of citalopram, escitaloprani (p. 418.2)
is given for the treatment of depression and som anxiety
disorders.

Reviews.
1. Mxln:RJ Coan_ﬂvalognm.arzvkwolmphamamdymmkmd

and th potential drpmdve
illness. Drugs 1991; 41: 450-77.

fos d sion usin, ed care in STAR*D:
tmplications lor clinical practice. Am J Paychiatry 2006; 163: 28-40.
9. McGrath PJ, o af. Response to a selecve serotonin reuptake Inhibitor
{citalopram) in major depressive disarder with melancholic features: a
STAR*D report. J Clin Prychiatry 2008; 69: 1347-55.

ical crying or laughing. Inappropriate or uncon-

d in those with a persistent QTc of greater than
500 milliseconds. Use with offier drugs that may prolong the
QT interval or inhibit the metabolism of citalopram may also
increase the risk (see Interactions, p. 413.3).

Citalopram may be more cardiotoxic in overdosage than
other SSRIs; for further details, see Overdosage, under
Fluoxetine, p. 423.3.

Breast feeding. For comments on the use of SSRIs in
breast feeding patients, see under Precautions for Fluox-
etine, p. 424.2.

Children. SSRIs are assodiated with an increased risk of

jally suicidal behavi when used for the treat-
ment o depression in children and adolescents under 18
years old; for further details, see under Effects on Mental

State in Fluoxetine, p. 422.2.

Porphyria. The Drug Database for Acute Porphyria, com-
piled by the Norwegian Porphyria Centre (NAPOS) and
the Porphyria Centre Sweden, classifies citalopram as pos-
sibly porphyrinogenic; it should be used only when no
safer altcmanve is avax!a.b!e and precautions should be
considered In v

1. The Drug Database for Acute Porphyria. Available at: hqulm

drugs-porphyria.org (accessed 11/10/11)

Interactions

For interactions associated with SSRIs, see Fluoxetine,
p- 426.1.

- The use of citalopram with other drugs that may prolong
the QT interval is contra-indicated, and a maximum oral
dose of citalopram 20 mg daily is recommended in patients
also taking inhibitors of the cytochrome P450 isoenzyme
CYP2C19.

Pharmacokinetics

Citalopram is readily absorbed from the gastrointestinal
tract and peak plasma concentrations occur 2 to 4 hours
after oral doses. Citalopram is widely distributed throughout
the body; protein binding is less than 80%. Citalopram is

bolised by demethylation, deamination. and oxidation

Pathologi

trolled crying or laughing can occur in p with
lesions in certain areas of the brain. Attempts at treatment
have mostly been with antidepressant drugs, including
SSRIs. Favourable results with citalopram have been
reported in a double-blind placebo-controlled study! and

in case reports.2*
L e G, ot al. CH for pe ki )l 1l crying. Lanort
l993 342 837-9. S
G, 2t al. Cltak of hnindamgeinn

6-year-old boy. J Neurotrauma 1999; 1&: 3414
3. Kaschka WP, aimunmxa!padmh;lalcyhgmmdubpnm
Pharmacopsychiairy 2001; 34: 254-8..
4 Giambbe P, Hlint A. 1] k
pnholoﬁcallzughmundu-ym;qudrmymwmzm n.au

The symbol t denotes a preparation no longer actively marketed

to active and inactive metabolites. The demethylation of
citalopram to one of its active metabolites, demethylcita-
lopram, involves the cytochrome P450 isoenzymes CYP3A4
and CYP2C19; the metabolism of citalopram is also partly
dependent on CYP2Dé. Didemethylctalopram has also
been identified as a bolite of cital .
elimination half-life of citalopram is reported to be about
36 hours. It is excreted mainly via the liver (85%) with the
remainder via the kidneys.'About 12% of the daily dose is
excreted in the urine as unchanged drug. Citalopram is
distributed into breast milk in very low concentrations (see
Breast Feeding under Precautions in Fluoxetine, p. 424.2).
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Preparations

250mg daily or higher may be given in severe cases or in
i who also have obsessional or phobic disorders. A

Proprietary Preparations (details are given in Volume B)

Smgle—mgndiem Pfepnrotu.ms. Arg.: Humorap; Psiconor: Sero-
pram; Zetdus; : Celica; Clazil; Cipramil;
Citalo; Talam; T: ‘ h -r Au:rrm: Citalostad; Eostar{; Pram;
Sempram. Belg C&pmml, Braz.: Alcytam; Celapram; Cipramil;
Citta; Denyl: Maxapran; Prod-
max:T ; Zycitapran; Camad.: Celexa; CTP;
Ran-Citalo; Cln'lt‘ Acupram. Cimal; Cipramil; Cortran; Finapt;
Pramdil; Prisma; Seuonil; Temperax; Zebrak; Zentius; China:
Cipramil (¥4#3%): Duo Fo ($#); Te Lin Na (#55k¥); Wang
You (8#X): Yi Tal Na (—%%): YiTeAn (B#%); Cz: Apo-
Cital: Cerotor; Cipram#; Cita; Citalec: Citalon; Citaratio}; Dal.
san; Pram; Seropnm. Zyloram: Denm.: Akarint; Cipramil; Cita-
¢ip; Citahamt: C Fin.: C it Sepram;
Fr.: Seropram; Ger.; Cipramil; Cl!ahchf cnzlo-Qf Citalogam-
mat; Citalon; Futuril}: Seritaly; Gr.: A-Depress-Therapy; Acelo-
pram: Adeprenal; Alepram: Atinorm; Belmazol; Bibient:
Bivien; Celius; Cilopress; Cinapen; Cipram; Cipraned: Citalgert;
Citaloprol; Cimpram Dedlop; Depretal; Ecloram; Ericon; Esp-
inak i itol; Exenadil; Gal 1; Goldamit; Kyli-
pram: Lodep Lopracil: Lop ; Loptar: Malicon; Pralo-
tam; Pramital; Prefucey; Pricital: Renevil: Ropramin: Selon:
Seproc Seretover: Serocel: Seropram; Seror: Siloam: Sitaleau:
Sotovon; Talopram; Talopron: Taloram; Talosin: Taprodil: Taso-
nade; Unstress; Varom; Verus; Vesema; Xadorek; Zanipram;
Zeclicid; Hong Kong: Arpolax; Cipram; Cital; Talami; Hung.:
Citagen; Citalodep: Citalont; Citalowint: Citapram; Dalsan;
Oropramt; Seropramy; Serotor; Zyloram; India: C-Pram; C-Talo;
Celepra; Celica; Citadep; Citalomine: Citalop; Citara; Citola:
Citopam; Cytop: Felizz Lopram: Madam: Nevdep; Palocir;
Indon.: Cipramt: Irl.: Belldital; Ciprager; Cipralam+t; Cipramil;
Ciprapine: Ciprotan; Citrol; Israel: Cipramil: Redital; Jtal: Elo-

suggcsted initial dose for the elderly is 10mg daily
increasing gradually over 10 days t0°30 to 75mg daily if
required. Clomipramine may be given in divided doses
throughout the day, but since it has a prolonged half-life,
once-daily dosage regimens are also suitable, usually given
at night.

In the treatment of obsessive-compulsive disorder
and phobias, clomipramine hydrochloride may be given in
an inital oral dose of 25 mg daily {or 10mg daily for elderly
patients or those sensitive to tricyclics). The dose may be
increased gradually over two weeks to 100 1o 150 mg daily;
in some countries, maximum doses of 250mg daily have
been used. Similar doses have also been used in the
management of panic disorder. Clomipramine hydro-
chloride may also be used for the treatment of obsessive-
compulsive disorder in children and adolescents aged 10
years and over {see p. 414.2 for doses).

Clomipramine has been. given for depression or
obsessive-compulsive disorder by the intramuscular or
intravenous routes if giving it orally is impracticable or
inadvisable. The initial dose of clomipramine hydrochloride
by intramuscular injection is 25 to 50 mg daily. increasing to
a maximum of 100 to 150 mg daily: oral dosage should be
substituted as snon as possible. Clomipramine hydro-
chloride may also be given by intravenous infusion in doses
of 50 to 75 mg daily diluted in 250 o 500 mL of sodium
cbloride 0.9% or glucose 5% and infused over 1.5 10 3
hours. When a satisfactory response to parenteral doses has
been obtained oral therapy should be substituted, inidally
glvmg double the parenteral dose by mouth and
ly adjusting il necessary. Patients must be

pram; Felipram: Feliximir; Frimaind; Kaidor; Lampop
Marpram; Percitale; Pramexylt; Return: Ricap; Seropram: Sm-
wopram; Verisan; Malaysia: Cipram; Citalt: Mex.: Cibrom;
Citox; Norécsero; Prepram; Seropram: Xyloranet: Neth.: Cipra-
mil; Ciprapinet; Lontax}; Norw.: Cipramil: NZ: Celapram;
Cipramil; Philipp.: Feliz; Lupram; Tazen; Pol: Aurex; Cilont;
Cilonast; Cipramil: Citabax; Cital; Citaratio; Citaxint; Citronil;
Oropram; Port.: Citadept: Zitolex: Rus.: Cipramil (Lbmpasawn):
Citalift (1 ¢r); Citalon (U ); Citalorin (Lwranopun);
Citol (Lluron); Humorap (Ymopan); Opra {Onpa); Pram (Tlpam);
Sedopram (Cegonpan); Siozam (Cwozam); S.Afr.: Adco-Talomil:
Cilate; Cilif; Ciloram; Cipramil; CitaloHexal; Depramil: Singa-
pore: Clpram; Spain: Caltory Citalvir: Genprolt; Prisdal; Rela-
paz Seregra; Seropram; Somact; Swed.: Cipramil; Swirz: Clar-
opram; Seropram; Thai.: Cipramt; Turk.: Atopran; Cipram:
Citara; Citexam; Citol; Citolap; Citolixin; Citrex; Copsam: Esio-
pram; Laira; Pasilopram; Relaxol: Sintab: Vodelax; UK: Cipra-
mil; Ukr.: Cipramil (Unnpasn); Cita Sandoz (Uxra Camnos);
USA: Celexa; Venez.: Seropram.

Preparations
USP 36: Cital Oral Solution: Cital Tables.
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Clomipramine Hydrochloride
{BANM USAN, IINNMJ

Chlonmxpramme Hydrod'\londe C!omlpramma hidrocloruro
_de; Clomipramine, chiorhydrate de; Clomipraminhydro-
“chloiid; Clomipramini Hydrochloridum; G-34586; Hidroclor-
urg de clomipramina; Hidrocloruro de menodarimipramina;
pramiinihydrokloridi; Klomipramin Hidroklorar; Klomi-
“pramin.’ hydrochlorid; " Klomipramin-hidroklorid; Klomipra-
mmhydroklond Klomipramino hidrochioridas; Monochlor-
[imipramine Hydrochlonde Knomunpamura Mapoxnopua.
3-(3-Chiore-10, 1-dihydro-5H-dibenz{b, fjazepln-s—yl)propyl-
“dimethylamine hydrochloride.

GisHypCINHCOI=3513 . .
’C'AS —_ 303-49-7 (clomlpramlne) 17321 776 (dom:pramlne

Pharmacopoeias. In Chin., Eur. {sce p. vii), Jpn, and US.
Ph. Eur. 8: (Clomipramine Hydrochloride). A white or
slightly yellow, slighty hygroscopic, crystalline powder.
Freely soluble in water and in dichloromethane; soluble in
alcobol. A 10% solution in water has a pH of 3.5 10 5.0.
Protect from light.

USP 36: {Clomipramine Hydrochloride). A white 1o faintly
yellow crystalline powder. Very soluble in water. pH of a
10% solution in water is between 3.5 and 5.0.

Uses and Administration

Clomipramine is a dibenzazepine tricyclic antidepressant
with actions and uses similar to those of amm-iptyhne
{p. 401.1). It has antimuscarinic properties and is also a
potent serotonin reuptake inhibitor. Clomipramine is one of
the more sedating tricydics. It is used as the hydrochloride.
- In the treatment of depression, domipramine hydro-
chloride is given in oral doses of 10mg daily initially,
increasing gradually to 30 to 150 mg daily if required; up to

All cross-references refer to entries in Volume A

carefully supervised during intravenous infusion of clomi-
pramine hydrochloride and the blood pressure carefully
monitored owing to the risk of hypotension.

In the adjunctive treatment of cataplexy associated
with narcolepsy, clomipramine hydrochloride is given in
an initial oral dose of 10 mg daily and gradually increased
until a satisfactory response occurs, usually within the range
of 10 to 75 mg daily.

For all indications, an oral modiied-release preparation,
containing clomipramine hydrochloride 75mg, may be
given once daily for maintenance.

Clomipramine has also been used in the management of
nocturnal enuresis in children {see p. 414.2 for doses).

Clomipramine should be withdrawn gradually to reduce
the risk of withdrawal symptoms.

Administration in children. In the UK, the use of dlomi-
pramine in children under 18 years is not recommended
in the treatment of depressive states, phobias, or cataplexy
associated with narcolepsy. However, in some countries

Autism, Clomipramine reduced adventitious movements
when tried in 5 boys with autistic disorder.! However, in a
small study in 7 children no improvement in symptoms
was noted and adverse effects were common and serious.?
In another study,’ although clomipramine was found to
be as effective as haloperidol in the treatment of some
autistic syrmptoms, patients on clomipramine were signifi-
cantly less likely to complete the study for reasons that
included the onset of adverse eﬂecu
1. BrasicIR, eral. CI and
compulsions in prepubertal boys with autistic disorder and severe
mental retardation. Neurology 1994: 44: 1309-13.
2. Sanchez LE, e l. A pilot study of clomipramine In young autistic
children. J Am Acad Child Adolesc Prychiatry 1996; 35 $37-44.

3. d G. etal. Cl ine versus hal lin the of
autistic disorder: a doubie-blind, phcehwconmﬂed. crassover study. J

Clin Psychopharmacel 2001; 21: 440-4,

Micturition disorders. In some countries, clomipramine is
used in children for the treatment of nocturnal enuresis;
for further details, see Administration in Children, above.

Pain. Antidepressants, usually amitriptyline or another tri-
cyclic, are useful in alleviating some rypes of pain (sce
Choice of Analgesic, p. 4.2). In several countries, clomi-
pramine hydrochloride is licensed for the treatment of
chronic pain: oral doses range from 10 to 150 mg daily.
Parenteral doses may also be given.

Premenstrual syndrome. Clomipramine reduced premen-
strual irritability and depressed mood when given during
the luteal phase;' oral doses of clomipramine ranged from
25 to 75mg daily. It was postulated that the eficacy of
cdomipramine in relieving premenstrual symptoms is
related to its serotonin reuptake inhibitor activiry. For the
overall manag of pr rual syndrome, see

p. 2272.3.
1. dblad C. et al. Cl ine ad: d\mng lh! luteal phase
reduces the symp! of ap

wial. Newropsychopharmacology 1993; % 133—45

Sexual dysfunction. Clomipramine has been used for its
inhibitory effect on ejaculation in the rnanagement of pre-
mature ejaculation' (p. 2350.2). In some men with very
short latendies (less than ! minute) continuous therapy
with a low daily dose of clomipramine, typically 20 or
30mg, may be more cffective than taking 25mg as
required.® Any benefits may relate to its effect as a sero-
tonin reuptake inhibitor; other anddepressants with sero-
tonin reuptake inhibiting actions, such as fluoxetine and
sertraline, have also been tried in this condition.*
1. Hawton X. Erectile ion and p. lati Br J Hasp
Med 1988; 40: 428-36.
2. Althol SE, et al. A double-blind crossover trial of clomipramine for rapid
cjaculation in 15 couples. J Clin Psychiatry 1995; 56: 402-7.
3. Haensel 5M, o al. Clomipramine and sexual function in men with
lation and controls. J Uref (Balfimore) 1996: 156: 1310~

clomipramine hydrochloride is licensed for the t
of obsessive-compulsive disorder in children and ado-
lescents aged 10 years and over. Initial oral doses are
25mg daily, increased gradually during the first 2 weeks
to a maximum daily dose of 3 mgrkg or 100 mg. whichever
is smaller, and given in divided doses. Further increases
are permitted, over several weeks to a maximum daily
dose of 3mg/kg or 200mg, whichever is smaller. Once
titration has been achieved the dose may be given as a sin-
gle dose at bedtime.

Clomipramine bydrochloride is also licensed for oral use
in the management ol nocturnal enuresis in some
countries (for a discussion of tricyclic use in nocturnal
enutesis see Micturition Disorders under Amitriptyline,
P.402.1). The age ranges and licensed doses vary somewhat
from country to country, however. For example, in France,
use is licensed in children over 6 years of age, at a daily dose
of 10 to 30mg, or 0.5 to 1 mg/kg, whereas in Austria and
Switzerland the licensed dose is: 6 10 8 years, 20 to 30 mg; 9 t0
12 years, 25 10 50mg; over 12 years, 25 to 75 mg.

Anxiely disorders. Tricyclic antidepressants that Inhibit
serotonin reuptake, such as clomipramine and imipra-
mine, have been given in the management of anxiety dis-
orders (p. 1028.1} including obsessive-compulsive disorder
(p- 1028.2), panic disorder (p. 1029.1), post-traumatic
stress disorder (p. 1029.2), and wichodllomania.

R eferences.

15,

4. Kim SC, Seo XK. Efficacy and safery of Ouoxerine, sertraline and
clomipramine in patients with premature cjaculatdon: a double-blind,
placcho controlled study. J Urol (Baltimore) 1998; 159 425-7.

. Rowland DL. ¢f al. Effective daily ireaument with domipramine in men
with premarure cjaculation when 25 mg (as required) is ineffective. BJU
Int 2001; 87: 357-60.

"

Stuttering. Clomipramine was of modest success in a con-
trolled study! of 17 patients with developmental stuttering
(p- 1078.1). It was suggested that its efficacy may be
related to its serotonin reuptake inhibitor activity.

1. Gordon CT. et al. A double-blind comparison of domipramine and
) i in the of ) J Qin

Pochiatry 1995; 36 23842,

Adverse Effects, Treatment, and Precautions

As for tricyclic antidepressants in general {see Amitriptyline,
Pp- 402.3).

Breast feeding. For comments on the use of wmicydic
antdepressants in breast-feeding patients, see under Pre-
cautions for Amitriptyline, p. 405.1.

Porphyria. The Drug Database for Acute Porphyria, com-
piled by the Norwegian Porphyria Centre (NAPOS) and
the Porphyria Centwre Sweden, dassifies clomipramine as
possibly porphyrinogenic; it should be used only when no
safer alternative is available and precautions should be

9 5wedo SE et al. A dcmble-bhnd i of domi inc and
ine in the of i
Med 1989; 321: 497-501.
McTavish D, Benficld P. Clomipramine: an overview ol its pharmacol-
ogical properties and a review of lts therapcutic use in obsessive
compulsive disorder and panic disorder. Drugs 1990; 39: 136-53.

~

ia (hair pulling). N Sng! J.

considered in vulnerable patients.!
1. The Drug Daubase for Acute Porphyria. lable at: hrip:
drugs-porphytia.org (accessed 11710/11)

Interoctions

3. Kelly MW, Myers CW. Clami a uicydic anti effective
In obsessive compulsive disorder. DICP Ann Pharmacother 1990; 24; 739~
44,

4. Papp LA, ¢t al. Clomipramine treaunent of panic disorder: pros and coas.

2 Clin Prychiatry 1997; 58: 423-5.

. Fallon BA. e of domip for
disorder refractory to oral i a placeb study.
Arch Gen Psychiatry 1998; 55: 918-24.

. Sasson Y, ¢ al. A double-blind crossover comparison of clomipramine
and desipamine in the treatment of panic disorder. Ewr Neurapsycho-
pharmacol 1999; 9: 191-6.

"

N

For interactions associated with tricyclic antidepressants,
see Amimiptyline, p. 406.1.

MAOIs. The combination of clomipramine and franmyl-
cypromine is considered particularly hazardous.

The serotonin syndrome (p. 445.2) has occurred in
patients receiving clomipramine and moclobemide (see under
Interactions of Antidepressants in Phenelzine, p. 447.2).
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Pharmacokinetics

Clomiprarnine is readily absorbed from the gastrointestinal
ract, and extensively .demethylated during first-pass
metabolism in the liver to its primary active metabolite,
desmethylcomipramine.

Clomipramine and desmethylcdomipramine are widely
distributed throughout the body and are extensively bound
to plasma and tissue protein. Clomipramine has been
estimated to have a plasma eliminarion half-life of about 21
hours, which may be considerably extended in overdosage;
that of desmethylclomipramine is longer (about 36 hours).

Paths of metabolism of both clomipramine and
desmethyldomipramine include hydroxylation and N-
oxidation. About two-thirds of a single dose of clomipra-
mine is excreted in the urine, mainly in the form of its
metabolites, either free or in conjugated form; the
remainder of the dose appears in the faeces. Clomipramine
crosses the placenta and is distributed into breast milk.

Rciercnces.
L. Gex-Fabry M, et al. Clomipramine metabolism: modd -based analysis of
varlability factors from drug dawa. Clin F kinet 1990;
19; 241-55.

2, Balant-Gorgia AE, «f al. Clinical pharmacokinetics of domipramine. Clin
Pharmackinet 1991; 20: 447-62.

In the treatment of depression, desipramine hydro-
chloride is given orally in daily doses of 100 to 200 mg;
higher doses of up to 300mg daily may be required in
severely depressed patients in hospital. Lower doses should
be used in adolescents and the elderly and are usually 25 to
100 mg daily; up to 150 mg daily may be required for severe
depression. Initial doses should be low and gradually
increased according to tolerance and dlinical response.
Therapy may initially be given as a single daily dose or in
divided doses; maintenance therapy may be given as a single
daily dose usually at night.

Desipramine should be withdrawn gradually to reduce
the risk of withdrawal symptoms.

Cocaine dependence. Since dopamine depletion may be
the cause of the depression often associated with cocaine
craving and with relapse, drugs such as desipramine that
interact with dopaminergic systems have been tried in
managing cocaine withdrawal symptoms (see p. 1990.1).
However, a systematic review! was unable to find evi-
dence 1o support the use of antidepressants in the treat-
ment of cocaine dependence although the efficacy of desi-
pramine was suggested in some individual studies.

1. Lima MS, e al. Antld

tor cocaine d
Available in The Cochrane Database of Systematic R:vltws. Issue 2.

3. Nielsen KK, et al. Single-dose kinetics of clomi ionship to i
the ine and S ion poly Clin <h
Pharmacsl Ther 1994;.35: Sla-z7 :

4. Herrera D, etal. Ph ofa d-rel dosage form of

domipramine. J Clin Pharmaeol 2000; 40: 1488-93.

Preparations

Proprietery Praparations (details are given in Volume B)

Single-i Preparations. Arg.. Anafranil; Austral:
Anafranil; Clopramt: Plad; Awustriz:. Anafranil; Belg.:
Anafranil; Braz: Anafranil; Clo; Cl Fenatil; Canad.:
Anafranil; Novo-Clopamine;. Chile: Anafranil; Atenual; Ausen-
tron; Deprelint; China: Anafranil (X%3FJE); Cz: Anafranil
Denm.: Apafranil; Fin.: Anafranil;, Fr.: Anafranil; Ger.
Anafranil; Gr.: Anafranil; Homg Kong: Anafranil; Clopresst;
‘Zoiral; Hung.. Anafranil; India: Anafranil; Clofranil; Clom;
Clomine; Clomip; Clomistar; Clomizil; Clonil; Depnil; Mario;

: John Wiley: 2003 (accessed 24/11/05).

. When drug therapy is required for attention
deficit hyperactivity disorder (see p. 2314.1) tricyclic
anddepr such as imipramine or desipramine!“ are
usually reserved for patients who fail to respond to, or
who are intolerant of, stimulants. They may also be of use
for selected patients with co-existing disorders such as
Tourette’s syndrome, anxiety, and enuresis.

1. Rapport MD, et al. hy and
children: 1. separate and combined effects on cognitive luncdou J Am
Acad Child Adolesc Psychiatry 1993; 32: 333-42.

2. Pataki CS, et al. Side effects of methylphenidate and desipramine alone
and in combingtion in children. J Am Acad Child Adolesc Psychiatry 1993;
32 1065-72.

3. Singer HS, ¢t al. The treatment of amdnn—dgﬂdt hypeﬂn:ivity disorder
in Tourette’s syndrome: a double-blind placebo-controlled study with
clonidine and desipramine. Pediatrics 1995; 95: 74-81..

Odfril; Indon.: Anafranil; Irl.: Anafranil; Israel: Anafranil; Mar- 4. SpencerT, et aL A double-] bundmmpnmonofdenpnmimandplxebo
onil; Ital: Anafranil; Malgysia: Anafranil; D il: Mex.: in childm: and adolescents with chronic tic disorder and comorbid
Anafranil: Neth.: Anafranil; Norw.: Anafranil: NZ: Cl t+: deficit/hyp y disardes. Arch Gen Pochiamy 2003; 39:
Philipp.: Anafranil; Pol: Anafranil; Hydiphent; " Port.: 64836

franil; Rus.: Anafranil (Ansgparuun); Clofranil (Kod N , .
g:aﬁ Anafr A Clomid (s s:;g;:o”, anatrany. | Pdin. Antdep usually amitriptyline or another tri-

Depranil; Spain: Anafranil; : Swed.; Anafranil; Switz.: Anafranil;

Thai.: Anafranil; Clofranil; Turk.: Anafranil; UK: Anafranil
Ukr.: Anafranil (Anadp ), USA: Anafranil; Venez:
Anafranil.

ial Preparations
BP 2014: Clomipramine Capsules; Prolonged-release Cl
mine Tablets;

USP 36: Clomipramine Hydrochloride Capsules.

Desipramine Hydrochloride

{BANM, USAN, iNNM)

hydrokloridi:” Deslpramina “hidrocloruro de;
ine, chiorhydrate de; Desipramin-hydrochilorid;
Desnpraminhydrochlond Desipraminhydroklorid; Desiprami-
ni ‘Hydrochloridum; Desmethylimipramine Hydrochloride;
Denprammihndroklond Dezipramino_hidrochloridas; Dezy-
praminy chiorowodorek; DMI; EX-4355; G-35020; Hidroclor-
uro. de desnpramma, Hidrocloruro de desmetitimipramina;
.38-8181; 'NSC-114901; RMI-9384A; Aesvnpamuna
I'anoxnopm

3-(10,11-Oihydro- SH«inbenz[bf]azepm-S yl)propyl(methy()
amine hydrochloride.

CighigNaHCI=302.8 R

CAS — 50-47-5 (des:pramlne), 58 286 (des:pramtne hydm—
chloride).”

ATC — NOGAAOI.
ATC Vet — ON06AA07
UNll - 1V58004MY1

Phcrmacopoe«cs In Eur. (see p. vii) and Us.

Ph. Bur. 8: (Desipramine Hydrochloride). A white or aimost
white aystalline powder. Soluble in water and in alcohol.
Protect from light.

USP 36: (Desipramine Hydrochloride). A white to off-white
crystalline powder. Soluble 1 in 12 of water, ] in 14 of
alcohol, and 1 in 3.5 of chloroform; insoluble in ether; freely
soluble in methyl alcohol. Store in airtight containers.

Uses and Administration

Desipramine, the prindpal active metabolite of imjiprarine
(p. 428.2), is a dibenzazepine tricyclic antidepressant with
actions and uses similar to those of amitriptyline (p. 401.1).
1t is one of the less sedating tricyclics and its antimuscarinic
effects are mild. Desipramine-is used as the hydrochloride.

cyclic, are useful in alleviating some types of pain (see
Choice of Analgesic, p. 4.2) when given in subantidepres-
sant doses.
References to the use of desipramine.
1. Kishore-Kumar R, et a/. D relieves
Clin Pharmacol Ther 1990; 47: 305-12,
2. Max MB, et al. Effecs of d i and f on
pain in dlabetic ncuropathy. N Engl J Med 1992. 3262 1250-6.
3. Coquoz D, ¢t al. Cenural anal, effects of
and modobemide after single oral dosing: a study in healthy volunteers,
Clin Pharmacol Ther 1993; 34: 339—44.

1-[{1R9)- Z—(Dlmethylammo) 1—(4—hydroxyphenyl)ethy|]cwlo-
Hexanol hydrogen butanedicate monohydrat'
C16H2sNOLCHiOLH,0=39935

CAS — 93413628 (desveniafaxine);

faxine SUCCINGLE). - =< +hwiith i
ATC — NOGAXB
ATC Vet — ON064X23
UNIf — ZB22ENFOXR.

Profile

Desvenlafaxine, the major acﬂvc membohte of venlafaxine,
is a serotonin and norad hibitor (SNRT)
(see Venlafaxine, p. 456.2). It is given oral.ly as the succinate
but doses are expressed in terms of the base; desvenlafaxine
succinate 75.8mg is equlvalent to about 50mg of
desvenlafaxine. The succinate is given in the treatment of
depression (p. 398.1) as a modxﬁcd release prepam:lon
providing a dose equivalent to d: lafaxine 50mg once
daily. Higher doses of up to 400 mg daily have been studied,
but provide no additional benefit and are associated with
more frequent adverse effects. The dose may need to be
reduced in patients with hepatic or renal impairment (see
p- 415.3).

Desvenlafaxine should be withdrawn gradually to reduce
the risk of withdrawal symptoms (see also Withdrawal,
under Precautions of Fluoxetine, p. 425.3).

Desvenlafaxine is under investigaton in the manage-
ment of menopausal vasomotor symptoms, neuropatl-uc
pain, and fibromyalgia.

References.
1. DeMartinis NA, et al. A dmxble -blind, phc:bo—mnmﬂed study o( the
efficacy and safety of of major

depressive disorder. J Clin Psychiatry 2007: 68: 677-88

2. Septen-Velez L, er al. A randomized, double-blind, placebo-controiled
trdal of d L In the of major depi
disorder. It Clin Psychopharmacol 2007; 22: 338-47.

3. Lichowiz MR, ¢ al. A double-blind, placeb
wial of n adult
depressive disorder. J Clin Psychiatry 2007; 68: 1663-72.

4. Arcier DF, et al. A double-blind. randomiy assigned, placebomunnnd
study of desvenlafaxine eﬂlaq lnd safety for the teatrnent of

Am I Obstet Gyneeol

Ned

with major

2009; 200: 172 £1-172.¢10.

Adminisiration in orremhmpanmem The usual
desvenlafaxine oral dose of 50mg daily may be given to
patients with moderate to severe hepatic impairment;
doses above 100 mg daily are not recommended. .

Patients with moderate renal impairment (creatinine
clearance [CC] of 30 to SOmL/min) may be given a
maximum dose of 50mg daily. In severe impairment (CC
less than 30 mL/min) or end-stage renal disease, 50 mg may
be given on alternate days. Supplemental doses should not
be given after dialysis.

Preparations

by P .

4. Gordon NC, et al. Temporal [actors in the of
analgesia by desipramine. Pain 1993; 53: 273-6.

Adverse Effects, Treatment, and Precautions

As for tricyclic antidepressants in general (see Amitriptyline,
p. 402.3).

Breast feeding. For comments on the use of tricyclic
antidepressants in breast-feeding patients, see under Pre-
cautions for Amitriptyline, p. 405.1.

Inferactions

For interactions associated with tricyclic antidepressants,
see Amitriptyline, p. 406.1.
Pharmacokinetics

Desipramine is the principal active metabolite of imipra-
mine (p. 429.1).

Preparations
Proprisiary Preparations (details are given in Volume B)
Single-i Chile: Di I; Ger.: Petylylt:

ngredient P J
Israel: Deprexan; ItaL Nortimil; PolL: Petylylf Turk.: Desi-
pram; USA: Norpramin.

Pharma:

BP 2014: Desipramine Tablets;
USP 36: Desipramine Hydrochloride Tablets.

Desvenlafaxme Succmuie (BANM, USAN ANNM)

The symbol t denotes a preparation no longer actively marketed

(details are given in Volume B)

Preporgtions. Arg.: Puisti Austral: Pristiq;
Braz,: Pristiq; Canad.: Pristiq; Chile: Pristiq; Hong Kong: Pristiq;
Israel: Pristiq; Malaysia: Pristiq; Singapore: Pristiq; Jhai.: Pris-
tiq; USA: Pristiq.

prietory Prep

Dibenzepin Hydrochloride
[BANM, USAN, ANNV)

leenzepina hidroclorura deé; leenzepme», Chiorhydrate
de; Dibenzepini Wdrochbndum. HF-1927, Hndrocloruro de
dibenzepina; IvberizenvHa MMapOXIOPYA.
10-(2-Dimethylaminoethyl)-5, lo-dlhydro-S-methyl-d»benzo
[bel(1.4]diazepin-11-one hydrochloride: >
CigHpuN;OHE=3318 -

CAS —— 4498- 322 (dlbenzepln), 3!5—30—0 (dlbenzepm hydro—
chioride). . -

ATC»——NOGAAOB. . et e

TC Vet — QNOGAAGS. ¢ R
FUNIF — JINO27354Z. ;!

Profile

Dibenzepin hydrochloride is a tricyclic antidepressant (see
Amitriptyline, p. 401.1).

In the treatment of depression dibenzepin hydrochloride
is given in oral doses of 480 mg daily; higher doses of up to
720 mg daily may be required in some patients with severe
depression. Elderly patients should be given reduced doses
of 240 mg daily initially, increased to a maximum of 480 mg
daily if required.

Dibenzepin hydrochloride has also been given by
intravenous infusion.

In some countries it has also been used for noctumal
enuresis.

Dibenzepin should be withdrawn gradually to reduce the

risk of withdrawal symptoms.
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References.
1. Wirntbheim E, Bloch Y. Dibenzepin overdose cavsing pulmonary edema.
Ann Pharmacother 1996; 30: 785~30.

Preparafions
Propyietary Preparotions (details are given in Volume B)
Single-ingredient Preparotions. Austria: Noverilt: Cz.: Noveril;

Hung.: Noverilt; Israel: Noverilt; Pol.: Noverilt; Switz.: Naver-
i

Dosulepin Hydrochloride aanm i

Dosuleplinnhydroklondl Dosulepina, hidrocloruro de; Dosu-
Jépine~Chiorhydrate’ de; Dosulepin-hydrochlorid; ‘Dosule-
p|nhydrochlond Dosulepinhydroklorid; Dosulepini hydro-
_chloridum;’ Dosulepino . hidrochloridas; Doszulepin-
hndroklond Dothiepin Hydrochlonde (USAN); Dothiepin
Hydrochloride, Hidrocloruro de dosuleping; Hidrocloruro de
dotiepina; Jlocynenura Tuapoxnopua.
3-(Dibenzo[b,e]thiepin-11- yhdene)propyldxmethylamme
hydrochloride.

CyoHyNSHC=331.9

CAS — 113-53-1 (dosulepin); 897-15-4 (dosulepin hydro-
chloride).

ATC — NOGAALS,

ATC Vet — QNO6AAS,

UNIl — 3H0p42311V.

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

Ph. Eur. 8: (Dosulepin Hydrochloride). A white or faindy
yellow crystalline powder. It consists chiefly of the E-
isomer. Freely soluble in water, in alcohol, and in
dichloromethane. A 10% solution in water has a pH o[ 4.2
to 5.2. Protect from light.

Uses and Administration

Dosulepin hydrochloride is a tricyclic antidepressant with
actions and uses similar to those of amitriptyline (p. 401.1).
It is one of the more sedating tricyclics. In the UK, the
MHRA. suggests that the use of dosulepin {or depression
should be limited, because of the small margin of safety
between the maximum therapeutic dose and potentially
fatal overdose. It advises that treatment should only be
started by a spedialist-care prescriber, and that the quantity
issued per prescription should be limited. In padents with
tncreased risk factors for suicide at the stari of treatment,
during dose adjustment, and until improvement occurs, the
MHRA suggests a maximum supply equivalent to 2 weeks of
treatment with 75 mg daily.

In the treatment of depression, dosulepin hydrochloride
is given in oral doses of 25 mg three times daily inidally,
gradually increased to 50 mg three times daily if necessary;
alternatively a single dose ai night may be given. Higher
doses of up to 225mg daily have been given to severely
depressed patients in hospital. The recommended initial
dose for the elderly is 50 to 75 mg daily.

Dosulepin should be withdrawn gradually to reduce the
risk of withdrawal symptoms.

Adverse Effects, Treatment, and Precautions

As for tricyclic antidepressants in general {see Amitriptyline,
p. 402.3).

Breast feeding. For comments on the use of wicyclic
antidepressants in breast-feeding patients, see under Pre-
cautions for Amitriptyline, p. 405.1.

Effects on the cordiovascular system. For reference to an
increased risk of ischaemic heart disease in patients treated
with dosulepin, see under Amitriptyline, p. 403.1.

. After an overdose of 1g of dosulepin, the
ECG of a 4]1-year-old man showed cardiac abnormalities
mimicking an acute myocardial infarction.! However, as
cardiac enzymes did not confirm an ischaemic event, the
abnormalities were thought to be due 1o either the quini-
dine-like effect of dosulepin or changes in potassium
membrane permeability.
1. Steeds RP, Muth R. Ab 1 v
dy acute my

Heart 2000-:

B3: 289.

Interactions

For interactions associated with tricyclic antidepressants,
see Amitriptyline, p. 406.1.

Pharmacokinetics

Dosulepin hydrochloride is readily absorbed from the
gastrointestinal tract, and extensively demethylated by first-
pass metabolism in the liver to its primary active metabolite,

All cross-references refer to entries in Volume A

desmethyldothiepin (also termed northiaden). Paths of
metabolism also include S-oxidation.

Dosulepin is excreted in the urine, mainly in the form of
its metabolites; small amounts are also excreted in the
faeces. Elimination half-lives of about 14 to 24 and 23 to 46
hours have been reported for dosulepin and its metabolites,
respectively.

Dosulepin is distributed into breast milk (see Breast
Feeding under Precautions in Amitriptyline, p. 405.1).
Referenccs

1. Maguire KP, e al. Clinical phamumhnetls of dothiepin: single-dose
kinetics in patients and of steady Clin
Pharmacokinet 1983; 8: 179-85.

2. Yu DX, «t al. Pharmacokinetics of dothlepin In humans: a single dosc

dose-propartionality study. J Pharm Sd 1986; 75: 582-3.

, et KF, ef al. The excretion of dothiepin and tts primary metabolites in

breast milk. Br J Clin Pharmacol 1992; 33: 635-9,
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Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preporofions. Austral.: Dothep; Prothiaden;
Belg.: Prothiaden; Cz.: Prothiaden; Demm.. Prothiaden; Fr.:
Prothiaden; Ger.: Idom¢; Hong Kong: Prothiadent; Qualiaden;
Vick-Thiaden; India: Dothcin; Dothip; Othtric; Prothiaden: Irl.:
Dothep; Prothiaden; Ital.: Protiaden; Malaysia: Depropin;
Dothept: Prothiaden: Neth.: Prothiaden; NZ: Dopruss;
Prothiadent; Philipp.: Prothiadent: Port.: Protiadene; S.Afr.:
Prothiaden; Thaden: Simgapore: Espin; Prothiaden; Spain:
Prothiadent; UK: Prepadine; Prothiaden.

Multi-ingredient Prep Austria: Har d
Phai ial fions

BP 2014: Dosulepin Capsules:
Dosulepin Tablets.

Dosulepin Oral Solution;

Doxepin Hydrochloride
{BANM, USAN, ANNM/

Doksepiinihydrokloridi; Doksepin Hidroklorar; Doksepmo
hidrochloridas; Doksepiny chlorowodorek; Doxepina, hidro-
doruro de; Doxépine, Chlorhydrate de; Doxepin-hidrokiorid;
Doxepinhydrochlorid;  Doxepin-hydrochlorid; Doxepinhy-
droklorid; Doxepint hydrochloridum; Hidrocloruro  de
doxepina; NSC-108160; P-3693A; lokcenura Mugpoxnopua.
(6)-3-(Dibenz[b,eloxepin-11-ytidene)propytdimethylamine
hydrochloride.

CygHy NOHCI=3158

CAS -~ 1668-19-5 (doxepin); 1229-29-4 (doxepin hydro-
chloride); 4698-39-9 (doxepin hydrochloride, E-isomer); 25127-
31-5 (doxepin hydrochiloride, Z-isomer).

ATC — NOBAAT2.

ATC Vet — QNOBAAI2.

UNIl — 3U9AGFEINS {doxepin hydrochloride); CU61C5RH24 (E-
doxepin hydrochloride).

Pharmacopoeias. In Chin., Eur. (see p. vii), and US.
Ph. Eur. 8: (Doxepin Hydrochloride). A white or almost
white crystalline powder. Freely soluble in water, in
alcohol, and in dichloromethane. Protect {rom light.

USP 36: (Doxepin Hydrochloride). It consists of a mixture of
Z- and E-isomers.

Uses and Administration

Doxepin is a dibenzoxepine tricyclic antidepressant with
actions and uses similar to those of amitriptyline (p. 401.1).
It has moderate antimuscarinic and marked sedative
properties and has serotonin reuptake inhibitor activity.

In the treatment of depression doxepin is given orally as
the hydrochloride although doses are expressed in termns of
the base; doxepin hydrochloride 84.8 mg is equivalent to
about 75mg of doxepin. The initial dose is 75 mg daily,
gradually adjusted according to response. Doses of up to
300mg daily may be required in severely depressed
patients; mildly affected patients may respond to as little as
25 to 50mg daily. Lower doses may be required in the
elderly who may be more susceptible to developing adverse
effects. Daily doses up to 100mg may be given in divided
doses or as a single dose at bedtime. If the total daily dose
exceeds 100mg. it should be given in 3 divided doses,
although the largest portion, up te a maximum of 100mg,
may be given at bedtime. In the USA, the recommended
maximum single dose is 150 mg.

Doxepin hydrochloride has also been given by
intramuscular or inravenous injection.

Doxepin should be withdrawn gradually to reduce the
tisk of withdrawal symptoms.

Low doses of doxepin may be used in the management of
insomnia characterised by difficulty in sleep maintenance.
Doxepin hydrochloride is given orally to provide a dose
equivalent to doxepin 6 mg once daily at night; the dose
should be taken within 30 minutes of bedtime. A dose of
3 mg may be sufficient for some patients, which is also the
recommended starting dose for elderly patients aged 65

years and older. It is recommended that the dose should not
be taken within 3 hours of a meal, to minimise the potental
for effects continuing into the next day.

Doxepin has histarnine H- and- Hy-antagonist activity
and is used topically in a cream containing 5% of the
hydrochloride for the short-term {up to 8 days) relief of
moderate pruritus associated with various types of
dermatitis (see p. 416.3). A thin film should be applied 3
or 4 times datly to the affected area. To reduce the incidence
of drowsiness, maximum coverage should be less than 10%
of the body-surface; this equates to no more than 12g of the
cream daily. Occlusive dressings should be used with
caution, if at all.

Headache. Tricyclic antidepressants can be effective in the
management of some types of headache—see p. 401.3.
References to the use of doxepin.
1. Worz R, Scherhag R. Treaument of chronlc tension headache with
doxepin or amitriptyline—results of a doudle-blind study. Headache Q
1990; t: 216-23.

Insomnia. Doxepin is used in low doses in the manage-
ment of insomnia (p. 1033.2).12
1. Roth T, er al. Efficacy and salety of duxepin L mg, 3mg and 6mg in
adults with primiary insomnia. Sfeep 2007; 30: 1555-61.
2. Scharf M, et al. Elficacy and salety of doxepin | mg 3 mg. and 6mg i
clderly pauenis with primary insomnia: a randomized, double-blind.
placebo-cuntrolled crossover study. J Clir Psychtiarry 2003: 69: 1557-64.

Skin disorders. Tricyclic antidepressants have several
pharmacological activities and some drugs in this group
have notable antihistaminic actions. Doxepin in particular
has very potent antihistaminic activity. It has been shown

10 be an c¢ffective oral alternative to conventional antihist-

amines in the treatment of chronic urticaria,’* and to be

an effective oral treatment for idiopathic cold urticaria.**

In the case of cold urricaria doxepin may act by inhibiting

release of a platelet-activating factor-like lipid.>

For an overview of the possible treatments for the
various urticarias, including mention of the use of doxepin,
see p. 1689.2.

As with conventional antihistamines (p. 612.1) doxepm
has also been used topically for the relief of pruritus (see also
p. 1687.3) associated with various types of allergic and
inflammatory skin disorders®’ although some authorities
remain to be convinced of its cfficacy.*® Topical application
of doxepin can also produce contact dermatitis (see Effects
on the Skin, p. 416.3) and drowsiness and other systemic
effects.

. Greene SL. ef al. Double-blind crossover study comparlng doxepin with

ine for the of chronic umnicaria. J Am Acad
Dermarol 198%; 12: 669-75.

2. Harto A, &t al. Doxcpin in the trearment of chronic unicaria.
Dermatologica 1985: 170: 90-3.

3. Goldsobel AB, ¢t ai. Efficacy of doxepin in the treatment of chronic
idmpathxc urricaria, JAIIergy Clin hnwunol 1986; 18: 867-73.

4. H oetal of cinnarizine, cyprohepiadine,
doxepin, and hy in of i hic cold urtcaria:
usefulness of doxepin. J Am Acad Dermatol 1984: 11: 483-9.

5. Grandel KE, ¢ al. Association of platelet-aciivating factor with primary
acquired cold unicaria. N Engl J Med 1985; 313: 405-9.

6. Drake LA, e1 al. Relief of pruritus in patients with atopic dermatitis after
treatment with topical doxepin cream. J Am Acad Dermatol 1994; 31:
613-16.

7. Smith PF, Corelli RL. Doxepm in lhe mnm;:mem of pruritus assodiated
with allergic her 1997 31: 633-S.

8. Ananymous. Doxepin ceam for prumus Med Lea Drugs Ther 1994; 36:
99-100.

9. Anonymotis. Doxepin cream for ezema? Drig Ther Bull 2000; 38: 31-2.

Adverse Effects, Treatment, and Precautions

As for tricyclic antidepressants in general (see Amitriptyline,
p. 402.3). Drowsiness and other systemic effects can also
occur after topical application. In addition, local effects,
most commonly burning and stinging. have been reported.

Breast feeding. For comments on the use of tricyclic
antidepressants in breast-feeding patients, .see under Pre-
cautions for Amitriptyline, p. 405.1.

Effects on the skin. Up to January 2002 the FDA was
aware of 26 cases of allergic contact dermadtis assodated
with the use of doxepin 5% cream;' manifestations
included eczema, urticaria, purpura, and papulovesicular
lesions. Of the 20 cases where details were known, 13
occurred after use for more than the recommended 8
days. Patch testing was positive in the 21 cases where it
was performed, supporting an allergic reaction rather than
an exacerbation of the original condition.

1. Bonnel RA. eral. Allemc contact dcrmluus !rom mpucal doxzpm Food
and Drug JAm
Acad Dermatol 2003; 48: 294-6

Overdosage. An infant became difficult to arouse after
the application of doxepin cream 5% to about 50% of her
body-surface; an entire 30-g tube of the cream was used
in only 2 applications.! The cream is not recommended for
use in children.
1. Zel-Kanter M, e al. Doxepin toxicity in a child following topical
application. Ann Pharmacother 2000; 34: 328-9.
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Interactions

For interactions associated with tricyclic antidepressants,
see Amitriptyline, p. 406.1.

Pharmacokinetics

Doxepin is readily absorbed from the gastrointestinal tract
after oral doses, and is extensively demethylated by first-
pass metabolism in the kiver, to its primary active
metabolite, desmethyldoxepin. Doxepin is also absorbed
through the skin after topical application.

Paths of metabolism of both doxepin and desmethyldox-
epin include hydroxylation and N-oxidation. Doxepin is
excreted in the urine, mainly in the form of its metabolites,
either free or in conjugated form.

Doxepin and desmethyldoxepin are widely distributed
throughout the body:; the plasma protein binding of doxepin
is about 76%. Doxepin has been estimated to have a plasma
elimination half-life ranging from 8 to 24 hours, which may
be considerably extended in overdosage; that of desmcr.hyl-
doxepin is longer.

Doxepin crosses the blood-brain barrier and the placenta.
It is distributed into breast milk (see Breast Feeding under
Precautions in Amitriptyline, p. 405.1).

References.
1. Fauikner RD, et al. Multiple-dose doxepin kinetics in depressed patients.
Clin Pharmarol Ther 1983; 34: 509-15.
2. Joyce PR. Sharman JR. Doxepin plasma concentradens (n clinical

practice: could there be a pharmacokinetic explanation for low
concentrations? Cliy Pharmacokinet 1985; 10: 365-70.

Preparations

Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparations. ‘Austral: Deptran; Sinequan:
Austria: Sinequant; Belg.: Sinequan; Canad.; Sinequan; Zona-
lon; China: Li Ke Ning (B4T); Denm.: Sinequan; Fin.: Doxal;
Fr.: Quitaxon; Ger.: AponaL Doneuriny; Doxe}; Mareen; Gr.:
Sinequan; ‘Hong Kong: Qualiquan; Sinequan; India: Doxedep;
Doxetar; Doxin; Doxyril; Noctaderm; Spectra; Indon.: Sagalon;
Irl.: Sinequant; Xepint; Istael: Gilex; Mex.: Sinequan; Neth.:
Sinequan; Norw.: Sinequan; NZ: Anten: Pol.: Sinequant;
Spain: Sinequan; Switz.: Sinquane; Thai.: Sinequan: Turk.:
Antimax; UK: Sinepin; Xepin: USA: Prudoxin; Silenor
Sinequant; Zonalon.

Mulii-ingredient Preparations. India: Doxure.

BP 2014: Doxepin Capsules;
USP 36: Doxepin Hydrochloride Capsules; Doxepin Hydro-
chloride Oral Solution.

In the treatment of diabetic peripheral neuropathic
pain the usual dose is 60 mg once daily. Some patients who
respond insufficently to this dose may benefit from up to
120 mg daily in divided doses. Response to therapy should
be evaluated after 2 months and every 3 months thereafter.

In fibromyalgia, an initial dose of 30 mg daily is given
for the first week 10 allow patients to adjust to the effects of
duloxetine, then increased to 60mg once daily. A similar
dose is used in the management of chronic musculo-
skeletal pain such as low back pain and pain due to
osteoarthritis.

Duloxetine is also used in the treatment of moderate to
severe stress urinary incontinence in women. Usual
initial doses are 40 mg twice daily; however, some patients
may benefit from an initial dose of 20 mg twice daily for 2
weeks before increasing to 40 mg twice daily.

For dosage in hepatic or renal impairment, see p. 417.2.

Duloxetine should be withdrawn gradually to reduce the
risk of withdrawal symptoms (see Precautions, p. 417.3).

Administration in hepatic or renal i Duloxe-
tine should not be used in patients with hepatic impair-
ment.

UK licensed product information for duloxetine states
that no dosage adjustment is necessary in mild to moderate
renal impairment (creatinine cearance 30mL/min or
above). However, US information suggests that a lower
starting dose and gradual dose increase may be warranted
for patients, such as diabetics, with renal impairment. Both
UK and US information recommend that duloxetine should
not be used in more severe renal impairment (creatinine
clearance less than 30 mL/min).

Anxiety disorders. Duloxetine is used in the weatment of
generalised anxiety disorder {p. 1028.1}.

Rcfcrcnces .

. Koponen H. &t al. Efficacy of d for the of lized
anxiety disorder: implications for primary care physidans. Prim Carr
Companion J Clin Psychiatry 2007; 9 100-107.

2. EndicottJ, etal. forrole fu
in geueralized anxiety disorder: threc independent studies. J Clin
Psychiatry 2007; 68: 518-24. Corrections. ibid. 2007; 518, 806.

3. Hartford J, eral. Dul asan SNRI for lized anxdery
disorder: results from a placebo and active-controlled trial. It Clin
Psydmphcmaml 2007; 22: 167-74.

4. Allgulander C eral P of lized anxiety disorder:
results of duloxetine treatment from a pooled analysis of three dinical
trials. Curr Med Res Opin 2007; 23: 1245-52.

S. Rynn M, et al. Efficacy and safety of duloxetine in the treatment of
generalized anxiety disorder: a fexible-dose, progressive-titration,
placebo-controlled trial. Depress Anxiety 2008; 25: 182-9.

Depr i As discussed on p. 398.1, there is very little

Duloxetine Hydrochloride
{BANM USAN ANNM]

Duloxe na, hidrocloruro de; Duloxétine, Chlorhydrate de;
‘Duloxetini Hydrochloridum; Hidrocloruro de duloxeting; LY-
248686 (duloxetine); Jllynoxcetuxa Mapoxnopua.
“HHHS)-N-Methy! y—(T-naphthonxy) -2-thiopheneprapylamine
ydrachloride,
CitlNOSHCI=3339

CAS — 116539-59-4 (duloxetine);
“Rydrochloride).

ATC — NQ6AX21.

ATC Vet — QNOBAX21.

UNIl — 9044SCS542W.

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

Ph. Eur. 8: (Duloxetine Hydrochloride). A white or almost
white powder. Sparingly soluble in water; freely soluble in
methyl alcohol: practically insoluble in hexane. Protect
from light.

USP 36: (Duloxetine Hydrochloride). A white to brownish-
white solid. Slightly soluble in water. Protect from light.

Uses and Administration

Duloxetine hydrochloride is a serotonin and noradrenaline
reuptake inhibitor (SNRI) (see Venlafaxine, p. 456.2). It is
given orally as the hydrochloride although doses are
expressed in terms of the base; duloxetine hydrochloride
22.5mg is equivalent to about 20 mg of duloxetine.

Duloxetine is used in the treatment of depression in
usual initial doses of 20 or 30 mg twice daily, or 60 mg once
daily. A lower starting dose of 30 mg once daily for the first
week may be suitable for some patients, to allow them to
adjust to the effects of duloxetine before increasing the dose.
Patents should be continued on a dose of 60 mg once daily.
Those with a history of repeated episodes of depression who
respond to duloxetine may require long-term treatment
using 60 to 120 mg daily.

Duloxetine is also used in the treatment of generalised
anxiety disorder, in a usual initial dose of 30 or 60 mg
once daily. A dose of 60mg daily is usually adequate, but
doses of 90 or 120 mg daily may be needed in some patients.

136434—34-9 (duloxetine

difference in efficacy between the different groups of
antidepressant drugs, and choice is often made on the
basis of adverse effect profile. SSRIs are widely used as an
alternative to the older tricyclics as they have fewer
adverse effects and are safer in overdosage. Similar proper-
tes may also favour the use of serotonin and
noradrenaline reuptake inhibitors such as duloxetine.
Rdercnces
. Goldstein DJ. et al. Duls in the of major dep:
disorder: a double-blind clinical trial. J Clin Pyychiatry 2002; 63: 225-31.
2. Detke MJ, et al. Duloxetine. 60mg once daily, for major depressive
disorder: a randomized double-blind placzbo{onuolled wial. J Clin
Psydiatry 2002: 63: 308~15.

3. Raskin J, e al. Dul in the k of major
depressive disorder. J Clint Psychiatry 2003; 64 123744

4. Goldstein DJ, et af, Duloxetine in the of di adoubie-
blind placeb Med with J Clin Psycho-

pharmnwl 2004; 24: 389-99.

S. Detke MJ, e al. Duloxetine in the acute and long- lerm treatment of
majot depressive disorder: a placebo- and paroxetine-controlled trial.
Eur Neuropsychopharmacol 2004; 14: 457-70.

6. Dugan SE. Fuller MA. Dulaxetine: a dual reuptake inhibitor. Ann
Pharmacotfier 2004; 38: 2078-85.

7. Whitmyer VG, et al. A ol inital dosing

Pain. Duloxetine is used'® in the treatment of diabetic
peripheral neuropathic pain (p. 8.2) and fibromyalgia (see
Soft-dssue Rheumatism, p. 14.2), a condition that
responds poorly to analgesics and anti-inflammatory
drugs. It is also used in the management of chronic
musculoskeletal pain such as low back pain (p. 9.2) and
pam due to osteoarthrits (p. 12.3).
L. Lunn MPT, ¢ al. Duloxetine for treating painful neuropathy or chronic
pain. Available in The Cochrane Database of Systematic Reviews; Issue
4. Chichester: John Wiley: 2009 (accessed 01/03/11).

2. Chappell AS. et al. Duloxetine, a centrally acting analgesic, in the
treaument of patients with osteoarthritls knee paln: a 13-week,
randomized, placebo-concrotled wial Pain 2009; 146: 253-60.

3.. Skijarevski V, et al. Efficacy and safety of duloxetine in patients with
chronic low back pain. Spirte 2010; 33: E578-E585.

4. Skljarevski V, et al. Duloxetine versus placebo in patients with chronic
low back pain: a 12-week, fixed-dose, randomized, double-blind trial. J
Pain 2010: 11: 1282-90.

5. Chappell AS, o al. A double-blind, randomized, phc:bo—mmmll:d
study of the efficacy and safety of duloxctine for the wreamment of chronic
pam due to osteoanhnns of the knee. Pain Pract 2011; 11: 33-41.

Adverse Effects and Treatment

Adverse effects reported most frequently with duloxetine
include nausea, headache, insomnia, fatigue, somnolence,
dry mouth, dizziness, and constipation. Other common
adverse cffects incdude anorexia, diarthoea. dyspepsia,
vomiting, anxiety, visual disturbances, tremor, weight gain
or loss, sexual dysfunction, nervousness, lethargy, yawning,
hot flushes, increased sweating, and pruritus. Dose-related
increases in blood pressure have also been seen in some
patients. Reports of tachycardia, ecchymosis, urinary
hesitation, rashes, and photosensitivity reactions are less
common, and convulsions and activation of mania or
hypomania have occurred rarely. Increases in liver enzyme
values, hepatitis, and acute liver injury are uncommon,
usually occurring within a few months of starting
duloxetine. There have been reports of hepatic failure
with or without jaundice (sometimes fatal), with a mixed or
hepatocellular pattern of damage. Cases of orthostatic
hypotension and syncope, serotonin syndrome,- and
akathisia have also been reported. Suicidal ideanon may
occur in some patients. L,

Hyponatraemia, possibly’ duc to inappropriate secretion
of antidiuretic hormone, has been assoclated with Lhc use of
antidepressants, particularly in the elderly.

In the treatment of overdosage the value of gastric
decontamination is uncertain; however, oral activated
charcoal should be considered if more than 5mg/kg of
duloxetine has been ingested and the patient presents
within 1 hour of ingestion. Symptomatic and supportive
therapy should be given thereafter as necessary. Dialysis,
haemoperfusion, exchange perfusion, and measures to
increase urine production are considered unlikely to be of
benefit.

Incidence of adverse effects. References.

1. Brunton S, er al. Profilc of adverse events with duloxetine treatment: a
pooled analysis of placebo-controlled studies. Drug Safety 2010; 33: 393
407. )

Precautions

Duloxetine should not be used in patients with hepatic or
severe renal impairment and is contra-indicated in patients
with uncontrolled narrow-angle glaucoma or hypertension.
Patients with raised intra-ocular pressure or at risk of angle-
closure glaucoma should be monitored closely. Blood
pressure should also be monitored because of the risk of
hypertension. Increases in fasting blood glucose and in total
cholesterol have been reported in diabetic patients. It should
be used with caution in patients with a history of seizures, of
bleeding disorders, or of hypomania or mania.

Patients should be closely monitored during early

in patients with major depressive disorder. J Clin Psychiairy 2007; 68:
1921-30.

8. Perahia DGS, et al. D the of
recurrences: a randomized, double- b[lnd placebo -controlled (ml J Clin
Psychiatry 2009; 70; 706-16.

Micturition disorders. Duloxetine is used!” to increase
urethral tone in the treatment of women with moderate
to severe stress urinary incontinence (p. 2349.2). A sys-
temnatic review? concluded - that duloxetine treatment
reduced the frequency of incontinence episodes and signif-
icantly improved the patient’s quality of life; however, it
was unclear if these benefits were sustained. In addition,
the review showed that adverse effects, particularly
nausea, were common with duloxetine and led some
patients to stop treatment.

1. McCormack PL, Keating GM. Duloxetine in stress urinary

antidep therapy until significant improvement in
depression occurs because suicide is an inherent risk in
depressed patients. For further details, see under Depres-
sion, p. 398.1. Suicidal thoughts and behaviour may also
develop during early treatment with antidepressants for
other disorders; the same precautions observed when
treating patients with depression should therefore be
observed when treating patients with other disorders.

As with other antidepressants, duloxetine may impair
performance of skilled tasks and, if affected, patients should
not drive or operate machinery.

Symptoms reported when duloxetine therapy -was
stopped abruptly include headache, nausea, vomiting,
dizziness, insomnia, anxiety, and paraesthesia. It is
therefore recommended that duloxetine should be with-
drawn gradually and the patient monitored to minimise the

Drugs 2004; 64: 2567~73. R
2. jem GM, ctal. A tral of alone,
pelvic floor muscle training alone, combined treatment and no active
treacment in women with stress urinary incondnence. J Urol (Mmmn)
20035; 173: 1647-53.
3. P, aal in and (akc
(SNRI) for stress urinary Incontinence in aduhs. Available In The
Cochrane Database of Systematic Reviews; Issue 3. Chichester: John
Wiley: 2005 (accessed 14/09/06).

The symbol t denotes a preparation no longer actively marketed

risk of withd | reactions (see also Wuhdrawal under
Precautions of Fluoxetine, p. 425.3).

Children. Duloxetine has not been stidied for the treat-
ment of depression in adolescents and children; conse-
quently its use in padents under 18 years of age is not
generally recor d. In addition, other anti

have been shown to increase the risk of suxcdal thoughts
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and behaviour in such patients {see Effects on the Mental
State, under Fluoxetine, p. 422.2).

ia. The Drug Database for Acute Porphyria, com-

piled by the Norwegian Porphyria Centre (NAPOS) and

the Porphyria Centre Sweden, dassifies duloxetine as

probably not porphyrinogenic; it may be used as a drug of

first choice and no precautions are needed.!

1. The Drug Database for Acute Po labl
drugs-porphyria.org (accessed 11/10/11)

at hup:

. Neonatal behavioural syndrome developed
about 3 days after birth in an infant whose mother had
taken duloxetine during pregnancy.! The infant developed
jerky rhythmic movements, twitching, and episodes of
shaking, which were managed with phenobarbital for
about 7 weeks. At 2 years of age, the child was healthy
with normal neurobehavioural development.

1. Eyal R, Yacger D. Poor neonatal adaptation after in utero exposure o
duloxctine. An J Pyychiatry 2008; 165: 651.

Interactions

Duloxetine should not be used with MAOIs and at least 14
days should elapse between stopping an MAOI and starting
treatment with duloxetine. At least 5 days should elapse
between stopping duloxetine and starting any drug liable 10
provoke a serious reaction (¢.g. phenelzine). The use of
duloxetine with other antidepressants including the SSRIs,
other serotonin and noradrenaline reuptake inhibitors, and

Distribution info breast milk. A study in 6 women, who
were given duloxetine 40 mg orally twice daily, found that
the drug was distributed into breast milk.! The concentra-
tion of duloxetine was consistently lower in milk than in
plasma, at a ratio of about 0.25. No infants were breast fed
during the study, but the dose they would have been
likely to receive was calculated to be about 2micro-
grams/kg daily, or about 0.14% of the maternal dose.

1. Lobo ED, ¢t ai. Pharmacokinetics of duloxetine in breast milk and plasma

of healthy postpanum women. Clin Pharmacokinet 2008; 47: 103-9.

Preparations
Proprietary Preparations (details are given in Volume B)
Single-ingredient Pre ons. Arg.: Cy ; Duxetin; Aus-

tral.: Cymbalta; Au:ma* Cymbalta; Yentreve; Belg Cymbalta;
Yentreve; Braz.: Cymbalta; Canad.: Cymbalta; Chile: Cymbal

Duceten; Lervitan; Nitexol; Yentreve; China: Ao Si Ping (A2
): Cymbalta (fAE&); Cz.: Ariclaim; Cymbalta; Xeristar; Yen-
treve; Denm.: Cymbalia; Xeristar; Yentreve: Fim.: Cymbalta;
Yentreve: Fr.: Cymbalta; Ger.: Ariclaim; Cymbalia; Yentreve;
Gr.: Ariclaim; Cymbalta; Xeristar; Yentreve; Hong Kong: Cym-
balta; Hung.: Cymbalta; India: C-Pact; Delok; Dulile; Dumore;
Duvanta; Duxet; Duzela; Nudep; Indon.. Cymbalta; Irl: Ari-
claim; Cymbaha; Xeristar; Yentreve; Israel: Cymbalta; Yen-
treve; Ital.: Cymbalta; Xeristar: Yentreve; Jpr: Cymbalta;
Malaysia: Cymbalia; Mex.: Cymbalta; Yentreve; Neth.: Ari-
claim; Cymbalta; Xeristar; Yentreve; Norw.: Cymbalta; Philipp.:
Cymbaita; Pol.: Ariclaim; Cymbalta; Xeristar; Yentreve; Port.:
Ariclaim; Cymbalta; Xeristar; Yentreve; Rus.: Cymbala

the reversible inhibitors of monoamine oxidase is not

{Cwubanra); S.Afr.. Cymbalta; Simgapore: Cymbalta; Spain:
Cymbalta; Xeristar; Swed.: Ariclaim: Cymbalta; Yentreve;

recommended. For further details, see Antidep

under Interactions of Phenelzine, p. 447.2.

Caution is advised when using duloxetine with other
centrally acting drugs incuding alcohol and those with
sedative properties.

Duloxetine is metabolised by the cytochrome P450
isoenzymes CYP1A2 and CYP2Dé. It should not be given
with potent inhibitors of CYP1A2 such as fluvoxamine,
ciprofioxacin, and enoxacin as such combinations are likely
to result in increased duloxetine concentrations. Similarly,
caution is recommended when duloxetine is given with
potent CYP2D$ inhibitors such as paroxetine. Duloxetine
itself is also a moderate inhibitor of CYP2D6 and,
consequently, licensed product information recommends
that it should be used cautiously with drugs that have a
narrow therapeutic index and are extensively metabolised
by this isoenzyme. In particular, use with thioridazine is
contra-indicated because of the risk of serious ventricular
arrthythmias and sudden death associated with raised
thioridazine concentrations.

As duloxetine may increase the risk of bleeding, caution
is advised when it is given with warfarin or drugs known to
affect platelet function.

Duloxetine is highly protein bound and adverse effects
may occur if given with other highly protein-bound drugs.
References.

1. Skinner MH. ef of. Duloxetne is both an inhibitor and a subsirate of
cyochrome P4502D6 In healthy volunteers. Clin Pharmacol Ther 2003;
73:170-7.

2. Lobo ED, et al. In vitro and in vtvo zva]uar.iom of cytochrome P450 1A2
kinet 2008; 47: 191-202.

drugs. There have been rare reports of sero-
tonin syndxomc associated with the use of serotonin and

d ke inhibitors (SNRIs) with serotonin
{5-HT,) agonists such as swmatriptan (see p. 681.3).

Pharmacokinetics

Duloxetine is well absorbed from the gastrointestinal tract
and peak plasma concentrations occur about 6 hours after
an oral dose. Food delays the time to reach peak
concentrations to 10 hours. Protein binding is about 96%,
mainly to albumin and alpha,-acid glycoprotein. Dulox-
etine is extensivély metabolised by the cytochrome P450
isoenzymes CYP1A2 and CYP2D6; two major, but inactive,
metabolites are formed, 4-hydroxy duloxetine glucuronide
and 5-hydroxy, 6-methoxy duloxetine sulfate. These and
other metabolites are mainly excreted in the urine; about
20% is excreted in the faeces. Less than 1% of a dose is
excreted in the urine as unchanged duloxetine. The
elimination half-life of duloxetine is 8 to 17 hours with an
average of about 12 hours. Duloxetine is distributed into
breast milk.

References.
1. lanz RJ, o al and ph of
duloxetine in healthy human subjects. Drug Metad Dispos 2003; 31:

1142-50.

2. Skinner MH, o al. Effea o! age on the pharmacokinetics of duloxetine in
women. Br J Clin Pharmacol 2004: 57: 54-61.

3. Lobo ED. of ol of orally

in patiénts: licatis for dosing Clin
Pharmacokinet 2009; 48: 189-97,

4. Lobo ED, o al Effects of varying degrees of renal impairment on the
phammacokinerics of duloxetine: analysis of a single-dose phase I study
and pooled steady-state data from phase /M trials. Clin Pharmacokinet
2010; 49; 311-21.

All cross-references refer to entries in Volume A

Switz.: Cymbalta; Thai.: Cymbalta; Turk.: Cymbalta; UK: Cym-
balta; Yentreve; USA: Cymbalta.

Multi-ingredient Preporations. India: Duzela-M.

Pharmacopoeial Preporations

USP 36: Duloxetine Delayed-Release Capsules.

Escitalopram Oxalate
{BANM, USAN, ANNM)

.S-Citalopram Oxalate; Escitalopram, Oxalate d; Escitalopram,
oxalato de; Escitaloprami Oxalas; Lu-26-054/0; Oxalato de
escitalopram,; 3cuutanonpama Oxcanart.
(+)-(5)-1-[3-{dimethylamino)propyl}-1-(p-fluorophenyi)-5-
phthalancarbonitrile oxalate.

CooHuFN,O.CH,0,=414.4
CAS — 128196-01-0 (escitaloprarn); 219861-08-2 (em:a/opram
axalate).

.ATC — NOBABIO.

LATC Ver — QNOGAB1O,

UNIl — 5UB5DBW7LO.

Pharmacopoeias. In US.

USP 36: (Escitalopram Oxalate). A fine, white to slightly
yellow powder. Sparingly soluble in water and in alcohol;
freely soluble in methy! alcohol and in dimethyl sulfoxide;
very slightly soluble in ethyl acetate and in isopropyl
alcohol; insoluble in heptane.

Uses and Administration

Escitalopram, the S-enantiomer of citalopram (p. 411.1), is
an SSRI with actions and uses similar to those of fluoxetine
(p-419.1). Itis given orally as the oxalate although doses are
expressed in terms of the base; escitalopram oxalate 12.8 mg
is equivalent to about 10 mg of escitalopram.

In the reatment of depression, the usual dose is 10mg
once daily increased, after at least a week, to a rnaximum of
20 mg once daily if necessary.

Escitalopram is also used in the treatment of panic
disorder with or without agoraphobia. Initial doses are
5 mg once daily, increased after a week to 10 mg once daily;
further increases up to a maximum of 20 mg daily may be
necessary in some patients.

Doses of escitalopram used in the treatment of
generalised anxiety disorder, social anxiety disorder,
and obsessive-compulsive disorder are similar to those
used in depression.

Initial treatment with half the usual recommended dose
and a lower maximum dose should be considered in elderly
patients; a maximum of 10mg daily has been recom-
mended. Patients with hepatic impairment or those who are
poor metabolisers with respect to the cytochrome P450
isoenzyme CYP2C19 may also require lower doses (see
p. 418.3). For doses in children, see p. 418.2.

Escitalopram should be withdrawn gradually to reduce
the risk of withdrawal symptoms (see also Withdrawal,
under Precautions of Fluoxetine, p. 425.3).

Administration in children. There are concems about the
use of SSRIs in children (see Effects on Mental State,
under Adverse Effects of Fluoxetine, p. 422.2) and, in the
UK, escitalopram therapy is unlicensed in those under 18

years of age. In the USA, however, escitalopram may be
given for the treatment of major depression in children
and adolescents aged 12 years and over. Initial oral doses
of 10mg oncé daily can be increased, if necessary, to
20mg once daily after at least 3 weeks.

Administration in impairment. Increases of 51%
and 69% in the area under the concentration-time curve
occurred in a single-dose study of escitalopram in patients
with mild and moderate hepatic impairment (Child-Pugh
score 5 or 6, and 7 to 9, respectively).! This study also
reported that activity of the cytochrome P450 isoenzyme
CYP2C19 was a beuer predictor of esdralopram clearance
than the Child-Pugh dassification.

UK licensed produa information for escitalopram
suggests that patients with mild to moderate hepatic
impairment or those who are poor metabolisers with respect
to the cytochrome P450 isoenzyme CYP2C19 should receive
an initial oral dose of 5mg daily, increased to 10 mg daily
after 2 weeks depending on response; more careful dose
titration is advised in those with severe impairment. US
licensed product information recommends 10 mg daily as a
suitable dose for patients with hepatic impairment.

1. Areberg J. e1 al. The pharmacokinetics of escitalopram in paticnts with
hepatic impairment. AAPS J 2006; 8: E14-E19.

Anxiety disorders. Escitalopram has been given in anxiety
disorders (p. 1028.1) including panic disorder (p. 1029.1),
obsessive-compulsive disorder (p. 1028.2), and social
anxiety disorder (see under Phobic Disorders, p. 1029.1).

Refercnccs

. Stahl SM, et al. Escitalopram in the weatment of panic disorder: a
randomized, double-blind, placebo-controlled trial. J Cin Psychiatry
2003; 64: 1322-7.

. Davidson JR, eral. in the d anxiety
disorder: double-blind, placcbo controlled. flexible-dose study. Depress
Anxiety 2004; 19: 23440,

3. Lader M, ¢f al. Efficacy and tolerability of escitalopram in 12- and 24-
week reaunent of sodal anxiety disorder: randomised. double-blind.
placebo-controlled, fixed-dose study. Depress Anxiety 2004; 19: 241-8.

4. Kasper 5, et al. Escitalopram in the treatment of social anxiety disorder:
randomised. placebo-controlled, flexible-dosage study. Br J Psychiarry
20035; 186: 222-6.

. Stein D3, o al.
d d. placebr

~

ital in i I disorder: a

fixed-dose, 24-

w

P P
week study. Curr Med Res Opin 2007, 23: 701-11.

Depression. As discussed on p. 398.1, there is very liule
difference in efficacy between the different groups of
antidepressant drugs. SSRIs such as escitalopram are
widely used as an alternative to the older tricyclics as they
have fewer adverse effects and are safer in overdosage.

References.
1. Burke W, «f al. Fixed-dose trial of the single isomer SSR! escltalopram in
depressed outpatients. J Clin Psychiarry 2002; 63: 331-6.
2. Wade A, o al. Escitalopram 10mg/day is effective and well 10lerated in a
placebo. study in d in primary care. Int Clin
Peychopharmecs 2002; 17: 95-102.
3. Lepola UM. e al. Escitalopram (10-20 mg/day) is effective and well

1oierated in a placeb study in depression in primary care. Int
Clin Psychopharmacol 2003; 18: 211-17.
4. Rapaport MH, e al. preveats

relapse of depressive episodes. J Clm ny:lnnry‘zooq &5: 44-9

S. SA, ctal. A study with
venlafaxine XR in primary care patients with major depressive disorder.
Neuropsychobiclogy 2004; 50: 57-64.

6. Murdoch D, Keam $J. Escitalopram: a review of its usc in the
management of major depressive disorder. Drugs 2005; 68: 2379-2404.

7. Cipriani A, e al. Escitalopram versus other anridepressive agents for
depression. Available in The Cochrane Database of Systematic Reviews;
Issue 2. Chichester: John Wiley: 2009 (accessed 07/08/09).

Adbverse Effects, Treatment, and Precautions
As for Citalopram, p. 411.3.

Children. SSRIs are assodiated with an increased risk of
potentially suicidal behaviour when used for the weat-
ment of depression in children and adolescents under 18
years old; for further details, see under Effects on Mental
State in Fluoxetine, p. 422.2.

Porphyriﬂ. The Drug Database for Acute Porphyria, com-
piled by the Norwegian Porphyria Centre (NAPOS) and
the Porphyria Centre Sweden, classifies escitalopram as
possibly porphyrinogenic; it should be used only when no
safer alternative is available and precautions should be
considered in vulnerable patients.}

1. The Drug Database for Acute Porphyria. Available at: hup://www.

drugs-porphyria.org (accessed 11/10111)
Pharmacokinetics

Escitalopram has similar pharmacokinetics to those of
racemic citalopram (p. 411.3).

References
. Segaard B, at al. The pharmacokinetics of escitalopram afrer oral and
intravenous administration of singlc and multiple doses vo healthy
subjects. J Clin Pharmacol 2005; 43: 1400~6.
2. Rao N. The dinical inerics of
2007; 46: 281-90.
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Preparations
Propriefary Preparations (details are given in Volume B)
Single-ingredient ions. Arg.: Aramix; Axiomat Beaplen;
Citalax; Esciprox; Esciterokam; Ex3; Lexapro; Lextor; Meridian;
Novo Humorap; Talpram; Zenvas; Austral: Esipram; Esitalo;
Lexam; Lexapro; Loxalate; Austria: Cipralex: Belg.: Sipralexa;
Braz.: Espran; Exodus; Lexapro; Reconter; Canmad.: Cipralex;
Clnlr Celnum. Euprax; Ectiban: Ipran; Lexapro; Neopresol;
Reposil; Zepaz; China: Lexapro (¥t
‘3‘) Cz.: Anxila; Cipralex; Depresinal; Despra; Elicea; Escirdec
Escil; Escm'allx. Esopr:x. Esprolan; Isozyloram; Itakem;
L in; Denm.: lex; Entact; Esci {: Esertia; Lider-
opram; I.orepram-r Mylopram; qupaf Semplex. Solatcit;
Talogen; Talomam; Fin.: Cipralex; Esipral; Fr.: Seroplex; Ger.:
Cipralex; Gr.: Cipralex; Entact; Hong Kong: Lexapro; Hung.:
Cipralex; India: Alivate.E; Alwel: Ambulax-AD; Articalm; C-
Pram-5; Cilenera; Cipralex; Cita-S: Citalop-5; Citel; Citofast;
Deplam-S; Deptune; Ecitalop; Elcit; Emdes; Escn; Escita; Bsd-
apax; Esdtrac; Esdep; Esfancy; Esfany; Esitonic; Esitor; Esjoy:
Espam; Espar; Estomine; Feliz-S; Firsito; Jolivel; Jopram:
Monopram; Nestilo; Nexito; Redta; S-Citadep; Indon.: Cipra-
lext:; Irl: Bscprex; Escitasan; Escitomar; Escitotab; Etalopro;
Lexapro; Scippa; Israel: Cipralex; Esto; Ital: Cipralex; Entact;
Jpm: Lexapro; Malaysia: Lexapro; Mex.: Lexapro; Neth.: Cipra-
lext; Escitaburgt; Escitafloct; Escitalist; Esdtalodeont; Bscita-
lofit: Lexapro; Norw.: Cipralex: NZ: Lexapro; Loxalate; Phi-
lipp.: Jovia; Lexapro; Pol.: Depralin: Deprigen; Elicea; Escertal;
Escitasan; Escitil; Lenuxin; lzxzpro Mozarin; Pramatis: Port.:
Alocet; Cipralex; Departt; Editrixt; Esditahamt: Espaxt; Rasec
Sades; Scipral; Tacipramt; Tacipram; Ticofarma; Zecidect; Zod-
talt; Rus.: Cipralex (I, Selectra {C ), S.Afr.:
Cipralex; Citraz; Lexamil; Zyromil; sinyaportz chapro; Spain:
Cipralex; Entact; Esdlan; Escimylan; Esertia; Heipram; Swed.:
Cipralex; Premalex; Switz.: Cipralex; Thai.: Lexapro; Turk.:
Avertyn; Cipralex; Citoles; Eslorex; Esmax; Esram; Losiram;
Secita; Tiopramt; Zendor; UK: Cipralex; Ukr.: Cipralex
(Llunp p { Essobel { Gen); USA: Lex-
apro; Venez.: Lexapto.
Multi-ingredient Preparations. India: C-Pram-S Plus; Cita-S
Forte; Cita-$ Plus; Ecitalop-C; Escin Plus; Escita Plus; Escitrac-
CZ; Esfany-CZ; Esitor Forte; Esjoy Plus; Espar-CL: Estomine
Zee; Estomine-SF; Feliz-S Plus; Nexito Forte; Nexito-Plus.
Pharmacopoeial Preparations
USP 36: Escitalopram Tablets.

Fluoxetine Hydrochloride
{BANM USAN, ANNM)

Fluoksemmhydroklondl, Fluoksetin Hldroklorur Fluoksetino
hidrochloridas; - Fluoksetyny chlorowodorek; Fluoxetina,
hldrodoruro de; Fluoxétine, chlorhydrate ‘de; Fluoxetin-
“hidroklorid; Fluoxetinhydrochlorid; Fluoxetin-hydrochlorid;
s Fluoxetinhydrokorid; Fluoxetini hydrochloridum; Hidroclor-
uro de fluoxetina; Lilly-103472; LY- 110140 DnyokceTHa
mapoxnopna.

(£)-N-Methyl- 3-phenyl -3-(a,a.a-triftuoro- p-tolyloxy)propyla~
mine hydrochioride.,
CiHhaFaNOHCI=3458
CAS — 54910-89-3 (ﬂuoxerlne) 5933367—4 (fhloxerme
-hydrochloride).

ATC — NOBABO3. SN

ATC Vet — QNO6ABO3. o o

UNIt — 19W7N6BIKJ (fluoxetine hydnxhlonde) 7C402557‘ IT
(R-fluoxetine hydrochloride). :

Street nomes. The following terms have been used as ‘street
names’ (see p. vii) or slang names for various forms of
fluoxetine:

Distas; Green and whites; Greens; Limes; Pros; Zacs.
Pharmacopoeias. In Eur. (see p. vii) and US.

Ph. Eur. 8: (Fluoxetine Hydrochloride). A white or almost
white crystalline powder. Sparingly soluble in water and in
dichloromethane; freely soluble in methyl alcohol. A 1%
solution in water has a pH of 4.5 to 6.5.

USP 36: (Fluoxetine Hydrochloride). A white to off-white
crystalline powder. Sparingly soluble in water and in
dichloromethane; freely soluble in alcohol and in methyl
alcohol; practically insoluble in ether. Store in airtight
containers.

Uses and Administration

Prevention of the reuptake of monoamine transmitters such
as serotonin, which potentiates their action in the brain,
appears to be associated with antidepressant activity, SSRIs
such as fluoxetine preferentially inhibit the reuptake of
serotonin compared with noradrenaline, and have limited
direct action at other neurotransmitter sités, induding
muscarinic receptors. They therefore cause fewer
antimuscarinic or sedative adverse effects than the tricyclic
antidepressants and are less cardiotoxic. Citalopram is the
most selective of the SSRIs currently available, whereas
paroxetine is the most potent.

SSRIs provide an alternative to the tricydlics for the
treatment of depression. As with the tricydlics, it may be
several weeks before an antdepressant effect is seen. Once
depression has then resolved, maintenance therapy should
be continued for at least 6 months (12 months in the
elderly) to avoid relapse on stopping therapy. Patients with
a history of recurrent depression should continue to receive

-maintenance treatment for at least 2 years.

Some SSRIs are aiso used as part of the management of
generalised anxiety disorder, obsessive-compulsive disor-
der, panic disorders with or without agoraphobia, social
phobia, and post-traumatic stress disorder, and as part of the

" managernent of bulimia nervosa. Fluoxetine is also used in

the treatment of premenstrual dysphoric disorder.

Fluoxetine, a phenylpropylamine derivative, is given
orally as the hydrochloride, but doses are expressed in terms
of the base; fluoxetine hydrochloride 22.4 mg is equivalent
to about 20 mg of fluoxetine.

In the treatment of depression the usual initial dose of
fluoxetine is 20mg once daily; US licensed product
information recommends giving this dose in the morning.
1f no clinical response is seen after several weeks, the datly
dose may be gradually increased, up to a maximum of 80 mg
daily (60 mg in the elderly). Doses above 20 mg daily may be
given in 2 divided doses, for example in the moming and at
noon, or as a once daily dose. A once-weekly, modified-
release preparation equivalent to 90mg of fluoxetine is
available in the USA for use in patients whose depressive
symptoms have stabilised, and who require long-term
treatment; it is recommended that weekly dosing is started 7
days after the last daily dose of fluoxetine. Fluoxetine may
also be given as a cc ) with ol
(p. 1089.3) in the managcmem of depressive epxsodcs
assodated with bipolar disorder, and in treatmnent-resistant
depression. The daily dose of fluoxetine is usually within the
range of 20 to 50mg, and the combination is given as a
single dose in the evening.

Fluoxetine is used in the management of bulimia
nervosa in a dose of 60 mg daily, which may be given as a
single morning dose or in divided doses.

In the gement of ive: Isive disorder
the initial dose of fluoxetine is 20 mg oncc daily increased
after several weeks if there is no response to up to 60 mg
daily. Up to 80 mg daily has been used, sometimes divided
into 2 doses.

Fluoxetine may be used in the treatment of panic
disorder in initial doses of 10 mg once daily. After a week
the dose should be increased to 20mg daily; further
increases to 60mg daily may be considered after several
weeks if no improvement is seen.

A dose of 20mg daily is used in the treatment of
premenstrual dysphoric disorder. Intermittent dosing is
also permitted: for each new cyde, fluoxetine should be
started 14 days before the onset of menstruaton and
continued until the first full day of menstruation. Treatment
may be continued for 6 months; benefit should then be
T d before cc turther.

A lower or less frequent dosage is recommended in
elderly patients. For dose adjustment in hepatic or renal
impairment, see p. 419.2, and for doses in children, see
p.419.2.

It should be noted that because fluoxetine and
norfluoxetine have prolonged half-lives several weeks of
therapy are required before steady-state concentrations are
attained; similarly after dosage adjustments a time lag will
occur before steady-state concentrations are again achieved.
Although SSRIs should generally be withdrawn gradually to
reduce the risk of withdrawal symptoms, the long half-life
may reduce the need for dose tapering with fluoxetine.

ion pr
P

Adminisiration in children, Fluoxetinc may be used for
the treatment of depression in children aged 8 years and
over. Initial oral doses of 10 mg daily can be increased to
20mg daily after 1 to 2 weeks (except in low-weight chil-
dren when such increases should not be made for several
weeks, and then only if the clinical response is insuffi-
cient). Because of concerns about the use of SSRIs in chil-
dren (see Effects on Mental State, p. 422.2), fluoxetine is
licensed in the EU only as an adjunct to psychological
therapy in children and adolescents with moderate to
severe depression who have not responded to psychologi-

cal therapy alone.
Fluoxetine is also licensed in the USA for the
ient of ob ive-compulsive disorder in

children aged 7 years and over, starting with an oral dose
of 10 mg daily. In low-weight children this may be increased
after several weeks to 20 to 30mg daily, if required. The
dose in adolescents and heavier children may be increased
10 20 mg daily after 2 weeks; further increases to 60 mg daily
may be made after several weeks, as necessary..

Administration in hepatic or renal impairment. Fluox-
etine is subject to hepatic metabolism, and, therefore,
lower doses, such as alternate-day dosing, have been

The symbol t denotes a preparation no longer actively marketed

recommended in patients with significant hepatic impair-
ment.

It is also excreted by the kidneys and licensed
information for some UK products recommends a similar
dose reduction in patients with mild to meoderate renal
impairment and that fluoxetine should be avoided in those
with severe impairment. However, other UK and US
product information states that plasma concentrations of
fluoxetine or its metabolite norfluoxetine in patients with
severe impairment requiring dialysis did not differ from
those in controls with normal renal function when given
fluoxetine 20 mg daily for 2 months.

Anorexia nervosa. Counselling and psychotherapy form
the major part of treatment of anorexia nervosa and there
is little or no role for specific drug therapy. Antidepres-
sants may be indicated when there is co-existing depres-
sion or obsessive-compulsive disorder but malnourished
anorexic patients may be more susceptible to adverse
effects and less responsive than other patients with depres-
sion. Fluoxetine has been studied in the prevention of
relapse once weight gain has been achieved, with mixed
results.
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disorders. SSRIs havc been given in a variety of
anxiety disorders but their role in these disorders is most
well established in the of obsessi Isive dis-
order (p. 1028.2). Efficacy in obsesslve-compulslve disorder
appears to have been best shown for fluvoxamine and
fluoxetine but other S3RIs are also effective and patients
unresponsive to one SSRLTnay respond to another. SSRIs
are also of use in the treatment of generalised anxiety disor-
der (p. 1028.1), panic disorder (p. 1029.1), and post-traumatic
stress disorder (p. 1029.2). SSRIs are considered to be the
first choice for the treatment of social anxiety disorder (see
under Phobic Disorders, p. 1029.1). Fluoxetine is one of
the SSRIs that has been tried in the treatment of trichotillo-
mania.
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Bipolar disorder. Treatment of the depressive phase of
bipolar disorder (p. 397.2) with antidepressants needs can-
tion since these drugs may precipitate mania or hypoma-
nia. SSRIs such as fluoxetine have nonetheless been used
in bipolar disorder with some success. In some countries,
fluoxetine is also available as a fixed-dose combination
with the atypical antipsychotic olanzapine for use in the
depressive phase of bipolar disorder.
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