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to plasma proteins. Trúnethoprim is widely distributed to 
various tissues and Eluìds induding kidneys, liver, lung and 
bronchial secretions, saliva. aqueous humour, prostatic 
tissue and fluid, and vaginal secretions; concentrations in 
many of these tissues are reported to be higher than serum 
concentrations but concenơatíons in the CSF are about one- 
quatter to one-halí of those in serum. Trimethoprim readily 
crosses the placenta and it appears in breast milk. The haU- 
liỉe is about 8 to 10 hours in adults and somewhat less in 
children, but ỉs prolonged in severe renal impairment and in 
neonates, vvhose renal íunction is inunature.

Trimethoprim is excreted mainly by the kidneys through 
glomerular ũltrarion and tubular secretion. About 10 to 
20% o! trimethoprim is metabolised in the liver and small 
amounts are excreted in the faeces Via the bile, but most, 
about 40 to 60% of a dose, is excreted in úrine, malnly as 
unchanged drug, w ithin 24 houts. Trimethoprim is 
retnoved frotn the blood by haemodialysls to some extern.

Preparations
Proprietary Preparationỉ (details are given in Volume B)

Singie-ingredient Preparations. Austral.: Alprim; Triprim; Aus- 
tria: Iníectotrìmet; Motrim; Solotrimt; Triprim; Cz.: Triprim; 
Denm.: Trimopan; Fin.: Trimetin; Trimext; Trimopan; Ger.: 
IníeaoTrimet; Hong Kong. Primsol; IrL: Monotrim; Trimoptin; 
Malaysiar. Alprimt; NZ: TMP%'Pol.: Trúnesan; Urotrìm; S.Afr.: 
Puriumt; singapore: Alprim; Spain: Tediprima; Swed.: Idotrim; 
Thai.: Trimethop; Unseptt; UẠE: Trimol-A; UK: Monotrìm; 
Trimopan; USA: Primsob Proloptun; Trimpex.

Muhi-ingredienl Preparationi. Arg: Ádrenol; Bacti-Uril; Bacticel; 
Bactrim Balsamico; Bactrixn; Cptrizol-G; Danlerane; DosulSn 
Bronquial: Dosulũn Fuette; Enterobacticel; Neoítalm Dexa; 
Neoítalm; Neolag; Netocur Balsamico; Netocun Meumobacticel; 
Novidrine; Rưaprim; Sulíagrand; Trimepol Df; Trũnepolt; Tri- 
tenk; Urisept NF; Austral: Bactrim; Resprim; Septrin; Trim- 
oxazolef; Austria: Bactrim; Cotribene; Eusaprim;- Lidaprim; 
Oecotrimt; Beỉg.: Bactrim; Cotrimt; Eusaprim; Polytrím; Braz.: 
Assepium Balsamico; Assepium; Bac-Sulfitrin; Bađarr Bacpro- 
tìnf; Bacteraún; Bactrim; Bacưisan; Bactrizol+: Bactropin; 
Batrox; Belfactrim F; Benectrin Balsamico; Benectrin; Diazol; 
Dientrin; Dispeptrint; Ectrin Balsamico; Ectrin; Gamactrint; 
Imunepmnt; Iníectrin; Metoprin Balsamicot; Metoprin; Neo- 
trin; Pulkrint; Qưtrim; Roytrin; Selectrln Balsamico; Selectrint; 
Teutrin; Tricban; Triglobe; Trimexazol; Uroctrim; Uropolt; 
Canad.: Apo-Sulfatrim; Novo-Trimel; Nu-Cotrimox; PMS-Poly- 
trimethoprim; Polytrim; Protrin; Sepưa; Trisuưa; chile: Bacter- 
ol; Bactrimel; Entero Midnovo; Septrin; Trelibec; Uro-Midno- 
vo; China: An Li Kang ($3ZđỄ); Fu Fang XinNuo Ming Pian 

Kui jían (SM); Morbưũrb Nuo Da
Ming (®ìẳsẫ); Ou Un (Rífr); Pixian (ỈÍE5fe); Xiaoke ($?']); 
Xindabao (Srìẳâí); Yu An u Qing (3L3:jtỉfi); Zengxiao Lian- 
huangpian (i#3r®Ễ9t); Cz.: Biseptol; Bismoralt; Primotrent; 
Sumetrolim; Fùu: Cotrim; Ditrim; Trimetm Duplot; Fr.: 
Bactrim; Ger.: Berloddt; Cotrim-Diolan; Cotrim; CoưimHeíat; 
Cotrimhexalt; Cotrúnox-Wolfft; Cotrimstadat; Drylint; Eusa- 
prim; Kepinol; TMS+; Gr.: Bactrimel; Bĩoprim; Blaxezan; Blex- 
on; Epahol; Lidaprim; Oradin,- Santaturin; Septrin; SoUoton; 
Stremycil-T; Sunicol; Trilogan; Ylesưom; Hong Kong: chemo- 
prim; Cotrim; Dhatrin; Letus; Iidaprim; Resprim-1-; Septolt; 
Septrin+; Suprimt; Synco-SMZTt; Trimetrint; Trisult; Uni-Sul- 
Eaprimt; Hung.: Cotriphann; Sumetrolim; ĩndia: Alcorim-F; 
Antrima; Aubril; Bactrim; Cadlprim; Chemotrin; Ciplin; Coli- 
zole; Conina; Cotribid Kid; Cotrimox; Cotrizole; Kombina; L- 
Trim; Larprún; Methoxapiim; Moly Kid; Mountrim; Neoprim; 
Okatrim DS; Oriprim-P: Oriprim; Otrim: Sepmax; Septran; 
Supristol; Tabrol; Trisulíose; Indon.: Bactoprim Combi; Bactri- 
cid; Bactrim; Bactrizol; Cotrimt; Cotrúnolt; Dotrim; Dumo- 
trimt; Eiphatrlm; Ikaprim: Iníatrlm; Kattrim; Lapikot; Licopri- 
ma; Meditrimt; Meprotrin: Moxalas: Nuíaprim; Onoprũn; 
Pehatrira; Primadex; Primazole; Prirasulíon; Sanprima; Septrin: 
Spearem; Sulprirat; Sultrimmixt; Trimezol; Triminext; Tri- 
moxsul; Trixzolf; Trizole; ulíaprimt; Wiatrim; Xepaprim; Zol- 
trim; Zultrop; IrL: Septrin; Israel: Diseptyl; Resprìm; Septrin;
Ital.: Bactrim; chemitrim; Eusaprimt; Jpn: Bactramin; Baktar; 
Malaysia: Badn; Bactrim; Balín; Beaglobe; Chemix; Cotrinv 
Oítalmotrim; Resprimỷ; Trimexazole; Trizine; Truole; Mex.: 
Andoprimt; Anitrim; Apo-Trinelax; Bacpiryl; Baaelan; Bac- 
tericf; Bactidet; Bactilen; Bactiven Bactrim Compositum; 
Bactrim; Bactropin; Bateral; Batrizol; Bioprim; Bisultrũn; Bro- 
gamax; Denrin; Dibaprim; Ectaprim; Esteprim; Eutrim; Partro- 
pin; Fectri; Guayaprin; Kaltrim; Maxtrim; Metoxiprim; Mix- 
ange; Neoíatrim; Octex; Octiban; Odisullan; Pisaoinat; 
Polibatrin; Pribaq Protaxolt; Protrim; RUaprim; Sadodn; 
Septrin; Servitrim; Soltrim; Sullawal; Sulloid Trimetho; Sulỉort; 
Sulprim; Sultral; Thriazob Tribakin; Trimetoger; Trimetox; Tri- 
mexazol; Trimexole Compositum; Trimexole; Trimzol; TS-Baq 
Vanadyl; Neth.: Bactrimel; Udatrimt; Polytrim; Rokiprim; 
Norw.: Bactrim; NZ: Apo-Sul£aưimt; Deprim: Trisul; Phũipp.: 
Baddal; Bactilỉe; Bactrim; Bactrìnol; Bacxab Baczolef; Bantizob 
Chromo-Z; Combi-Methoxan; Comsid; CostazoleỶ; Cozolet; 
CTR; Doctrúnox; Drilozole; Embatrim; Eedimed; Forteprim; 
Frocimole; Globaxol; Ivatrimt; Kassemox; Kathrex; U aorat; 
Macromed; Moxadden; Moxzole; Neotrim; Onetrim; Oprizolet; 
Pediatrim; Prizogen; Procon Renatrim; Rimezone; Rotrace; 
Scribdn; Septrin; Suprex; SyltriBl; Syndal; Synermed; Timizol; 
Tricomed; Triíoram; Triglobet; Trim-S; Trimephan Trũnetazole; 
Trinũtrix; Trimocom; Trimoxis; Triphlmox; Trizine; Trizole; 
Xanazole; Zamboprimf; Zolmed; Pol.: Bactrim; Biseptol;

Septrint; Two-Septol; Port.: Bactrim; MicrocetúnỶ; Ottalrao- 
trìm; Septrin; Rus.: Bactrim (EaKipHM); Biseptol (EHcciTToa); Bri- 
leseptol (EpHỘecernxra); Cotrimol (KoTpHMoa); Cotriphacm 
(KorpHỘapM); Groseptol (rpoceirmn); udaprim (JlHnanpHM)t; 
Oriprim (OpnnpHM); Rancotrim (PaBKơipHM)t; Sumetrolim 
(CyMeipcuntM); S.Afr.: Acucot; Adco-Bencole; Bactrim; Casicot; 
Co Trim; Cocydalt; Cozole; Doctrim; Durobac Dynazole; Bvi- 
trim; Lagatrim; Meditrũn; Nucotrim; Purbac Septran; Spectrim; 
Trimethox; Trimzolt; Trixazole; Ultrasept; Xerazole; Singapore: 
Apo-Sulfatrim; Badn; Balin; BS; Chemix: Co-Trimexazole; 
Dhatrin; Mortin; Prinưole; Suprim; Synco-SMZT; Trũnaxazole; 
Trizine; Spain: Bactopumoa' Balsoprim; Bronco Aseptílex 
Fuenef; Broncovin Bronquidsteinat; Bronquỉdiazina CR; 
Bronquimart; Cotrazolf; Eduprim Mucoliticot; Momentolt; 
Ohalmotrim; Otix; Septrin; Soltrim; SwetL: Bactrim; Eusaprim; 
Switz.: Bactrim; Cotrim; Escoprừn; Lagatrim: Nopữ; Thaú: 
Actm; Actrim; Addtrim; Agsulía; Babytrim; Badn; Bactin; Bac- 
toprim; Bactrim; Baczole; Co-Fatrim; Co-Stan Co-Taslan; Co- 
Tri; Co-Trũned; Co-tromoxazolef; Comox; Comoxole; Con- 
primf; Coprim; Cotamox; Cotrim,- D-Med; GPO-Trim; Heroce- 
tine-D; KB Famate; Ko-Capt; Ko-Kuref; Ladart; Lastrim; 
Letust; M-Moxa; M-Trim; Mano-Trim; Maxitrm; Maxtrim; 
Medcotrún; Mega-Prim; Metrim; Metxaprim; Mezine; Myco- 
samthong; Pantrìm; Patartũn; Po-Trim; Spectrim; Suỉbacut; 
Suhometh; Sulprim; Suntrìm; Sutrim; Tactrim; Tampo; Toprim; 
Trifátrim; Trimexazole; Triprimt; Trixzolf; Ximeprim; Zoleprim; 
Turk.: Bactrim; Bakton: Co-Tripirim; Cotriven Kemoprim; 
Metoprim; Mikrosid; Oítalmotrimt: PolydUinet; Polytrim; 
Septrin; Suưaprim; Sulíatrimt; Triỉen; Trimoks; UAE: Tlimol; 
UK: Fectrim; Septrin; Ukr.: Bactrim (EarrpHM); Biseptol 
(SHceimMi); Grọseptol (rpoceimui); Soluseptol (CoinocenTOn); 
Sumetrolún (CyMCTponHM); USA: Bactrim: Cotrimt; Polytrim; 
Septra; SMZ-TMP; Sullatnm; Veneí: Bactrimeb Co-Sultrin; 
Forcrim; Trùnecon Tripur.

Pharmacopoeial Preporaiions
BP 2014: Co-trimoxazole Iníusion; Co-trimoxazole Oral 
Suspension; Co-trimoxazole Tablets; Dispersible Co-trimoxazole 
Tablets; Paediatric Co-trimoxazole Oral Suspension; Paediaữic 
Co-trũnoxazole Tablets; Trimethoprũn Oral Suspension; Tri- 
methoprim Tablets;
USP 36: Polymyxin B Sulíate and Tiimethoprim Ophthalmic 
Solution; Sulỉamethoxazole and Tnmethoptim Injection; 
Sulfámethoxazole and Trimethoprũn Oral Suspension; SuUa- 
methoxazole and Trimethoprim Tablets; Trimethoprim Tablets.

Troleandomycin IBAN, USAN, ríNNi
NSC-108166; Trracetyloleandomydn; Troleandomicina; Tro- 
leandomisin; Troiéandomycine; Troleandomycinum; Tro- 
leandomysiini; TponeaHẠOMMụMH.
The triacetyl ester of oleandomycin .
CpHpNO.s^M.O 
CAS — 2751-09-9.
ATC —  J01FA08.
ATC Vet —  QJ01FA08.
UNII — C4DĨ64560D.

Pharmacopoeias. In Fr.

Prọfi7ẹ
Troleandomydn is a prodrug of the macrolide antibacterial 
oleandotnydn that has actions similar to those of 
erythromydn (p. 291.2). It has been given orally in  the 
treatment of susceptible iníections although more eííectìve 
antibaaerials are generally preíerred.

Preparatíons
Proprietory Preparalions (details are given in Volume B) 

Single-ingredient Preparatioru. ItaL: Triocetint; Turk.: Tekmisin.

Tulathromycin IUSAN, riNN)

CP-472295 • (component A); CP-547272 (component B); 
Tulathromycine; Tulathromycinum; Tulaữomicina; Ty/iaĩpo-
MMựMH.
C«|HwN30,2=806.1
CAS —  217500-96-4 (component A); 280755-12-6 (componenc 
B).
ATC Vet — QJÓlFA94. ; ,
UNII — 0839113422 (tolathromyãn); 897A3KN7AP (tụỊọthr̂  
mycin component A); T5PDD839DA (ulathromỳan cómpch, 
nént B) . "! -

NOTE. The name Draxxin has been used as a trade mark for 
tulathromydn.

Prọ/Ị7e
Tulathromycin is a macrolide antlbacterial used in 
veterinary medidne ior the treatment of susceptible 
iníections in cattle and pigs.

Tylosin IBAN. rlNNÌ

Tllosínạ; Tilozin; Tylosiini; Tylosine  ̂ Tylosinum; Tylozyna;
THP03MH..........  ........
^6^77^0,7=916.1 -
CAS —  1401-69-0.
ATC Vet —  QJ01FA90; QJ51FA90.
UNII —  YEF4JXN031. .
Pharmacopoeias. In Eur. (see p. vii) and us. both for 
veterinary use.
Ph. Eur. 8: (Tylosin for Veterinary Use; Tylosin BP 2014; 
Tylosin BP(Vet) 2014). A mixture of màcrolide antibiotics 
produced by a strain of Streptomyces ỷradiae or by any other 
means. The main component of the mixture is tylosin A, but 
tylosin B (desmycosin), tylosin c (macrodn), and tylosin D 
(relomydn) may also be present. An almost vvhite or slightly 
yellow powder. slightly soluble in waten freely soluble in 
dehydrated alcohol and in dỉchloromethane. It dissolves in 
dilute Solutions of mineral adds. A 2.5% suspension in 
water has a pH of 8.5 to 10.5. Protect ừont light.
USP 36: (Tylosin). A macrolide antibiotic substance or 
mixture of such substances produced by the grovvth of 
Streptomyces ỷrađiae or by any other means. A white to buữ- 
coloured powder. Slightly soluble in water; soluble in 
alcohol, in amyl acetate, in chỉoroỉoim, and in dilute 
mineral adds; freely soluble in methyl alcohol. It loses not 
more than 5% of its vveight on drying. P ro tea from ỉight, 
moisture, and temperatures exceeding 40 degrees.

Tylosin Tartrate ỊBANM, riNNMi

Tartrato de tilosina; Tilosina, tartrato de;-Tìloan-tartarát; 
Tylosiinitartraatti; Tylosin tartarát; Tylosine, Tartrate de; 
Tylosini tartras; Tylosintartrat; Tylozyny vviniần; .Tn/i03MHa 
TapĩpaT.
(Ó6H77N0,7)2,C(HA=19823 
CAS —  1405-54-5. 
u m  — 5P4625C51T.

Pharmqcopoeias. In Eur. (see p. vii) and u s  for veterinarỵ 
use.
Ph. Eur. 8: (Tylosin Tartràte íor Veterinary Use; Tylosin 
Tartrate BP 2014; TylosinTartrate BP(Vet) 2014). An almost 
white or slightly yeIlow hygroscopic powder. Freely soluble 
in water and in dichloromethane; slightly soluble in 
dehydrated alcohol. It dissolves in  dilute Solutions of 
mineral adds. A 2.5% solution ỉn vvater has a pH oỉ 5.0 to 
7.2. Store in airtight containers. Protect from light.
USP 36: (Tylosin Tartrate). A tartrate of a mixture of 
macrolide antibioúc substances, or the mixture of such 
substances, produced by the growth of Streptomyces ỷradiae, 
or by any other means. Its potency is not less than 
800 miơograms oí 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 alcohol. It dissolves in dilute Solutions oỉ mĩneral 
adds. pHof a 2.5% solutíon in wateris between 5.0 and 7.2. 
Store in airtight containers at a temperature o{ 25 degrees, 
excursions permitted between 15 degrees and 30 degrees. 
Proted from light.

ProỈỊ‘Ịe
Tylosin is a macrolỉde antlbaaerial vvith actỉons similar to 
those of erythromydn (p. 291.2). Tylosin and its phosphate 
and tartrate salts are used in veterinary medidne In the 
prophylaxis and treatm ent of intedions caused by 
susceptible organisms.

Tylosin and tylosin phosphate have been added to animal 
ỉeeding stuHs as grovvth promotors for pigs.

Tylvalosin Tartrate ỊUSAN, ríNNMi 
Acetyl. Isovaleryl Tylosin Tartrate; Acetylisovaleryltylosin 
Tartrate; Tartrato 'de tilvalosina; Tytvalosine, Tartrate de; 
.Tydvalosim Tartras; TkuibBanb03MHa TapĩpaT. 
.(4/?,5S,6S,7fi,9/?,11f.t3f,1 SÍ?,16fi)-15-{[(6-Deoxy-2,3-di-0- 
methyl-ịỉ-D-alỉopyranosyl)oxy]methyỉ}-6-({3,6'dideoxy-4^3- 
[2,6-dideoxy-3-C-methyl-4-0-(3-methylbutanoyỉ)-Q-L-7/bo- 
hexopyranosyl]-3-(diméthylamino)-p-p-glucopyranosy(} 
oxy)-ì 6rethy[-5,9,l 3-trimethýl-2,10-dioxo-7-(2-oxoethyl)oxa- 
cỳdohexadéca-ThlS-dien-A-yl acerate (2/?,3Ạ)-2,3-dihydrox- 
ybutanedioate 
CsbH^NOhpA H A
C4S -  63409-12-1 (tytvabsin}; 63428-13-7 (tylvabsìn tartrate). 
ATCVet —  QJ01FA92 r” 
u m  —  AL5667FY0W.

The Symbol t  denotes a preparation no longer actively marketed



384 Antibacterials

Proíị'Ịe
Tylvalosin is a  derivative of tylosin (p. 383.3) and is used 
sỉmilarly as the tartrate in veterinary m edidne.

Tyrothricin /SAN, riNNỊ

Tirotricina; Tirotricinas; Tìrotrisin; Tyròthricine; Tyrothricinum; 
Tyrotricin; Tyrotrisiinl; TnpoTpnụnH. I ,
CAS —  1404-88-2 '■  '■
ATC —  D06AX08; R02AB02; S01MỎ5..
ATC Vet —  QDQ6AX08, QR02AB02; QS01AA05.
Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Tyrothricin). A mixture of antimicrobial linear 
and cydic polypeptides, isolated from the íermentation 
broth of Baãlỉus brevù. It consists mainly of gramiddins and 
tyroddins; other related compounds may be present in 
smaller amounts. The potency is ISO to 280intemational 
units/mg, calculated with reíerence to the dried substance. 
A vvhite or almost white povvder. Practically insoluble in 
water; soluble in alcohoỉ and in methyl alcohol. Store in 
airtight containers. P ro tea írom light.
USP 36: (Tyrothridn). An antibacterial substance produced 
by the growth of Baãllus brevis. It is a mìxture consisting 
chieũy of gramiddin and tyroddine, the latter being usually 
present as the hydrochloride. Store in airtìght containers.

Ưses and Admỉnistration
Tyrothridn is unsuitable for systemic use. It is active in vitro 
agaìnst many Gram-positive baaeria and has been used 
either alone or with other antibacterials in the local 
treatment oỉ inlections mainly of the skin and mouth.

Adverse Effects and Precautìons
Tyrothridn is too toxic to be used systemically; effeds that 
have been reported indude hepatic and renal toxidty as 
well as Stevens-Johnson syndrome. It damages the sensory 
epithelium of the nose and instances of prolonged losị^oí 
smell have occurred aíter its use as a nasaỊ, spray or 
instillation. Tyrothridn should not be instilled into the nasal 
cavities or ínto dosed body cavities.

Preparotions
Proprietary Praparations (details are given in Volume B)
Singie-ingredient Preparations. Ger.: Tyrosun Gr.: Triddenn; 
Tyrex Dennose; Ital: Faringotridna; Hydrotridne; Rinotridna: 
PorL: Hydrotridne; Turk.: Hydrotridne; Ukr.: Tyiosur 
(THpoạyp).
Mutt ingredient Preporotions. Arg.: Acemuk L; Algiodenc Asep- 
tobron Caramelos: Bagodletas; Biotaer an Caramelos; Biotaer 
Nebulứable; Bucotrìdn; Caramelos Antibioticos Lehnai; Cara- 
melos Antibioticos; Caramelos Antibíoticos; CollubiazoL' Fana- 
letas; Pilotridn A; Fonergine; Gineseptina; Oralsone C; Pulmo- 
san Caramelos; Solumerin; Sulỉanoral T; Tavinex: Vagicural; 
Vagisan Compuesto; Vagisan; Austria: Dorithricin; Lemodn; 
Limexxt; Tyrothridn comp: Belg.: Lemodn; Tyro-Dropst; 
Braz.: Amidâlin; AmigdagenỶ; Amigdalol; Anapyon; Anginotri- 
dn; Auritridn; Colpagex-Nf; Colpolaset; Gynax-N; Lacto 
Vagin; Malvatridn Ginecologicot; Malvatrìdn Pastilhas; Malva- 
tridn Pronto; Malvatridn Solucao para diluir; Malvatrìdn 
Spray; Malvatricin; Oturga; Trivagel N; Vagitrin-N; Canad.: 
Antibiotic Cold Sore Ointmentt; Soropont; china: Deq 
Ger.: Dorithridn; Lemodn-)-; Tyrosur: Gr.: Evex; Oulogram; 
Trachisan; Hong Kong: Deq; Tyridne;. Tyrocainet; Tyrothridn 
Co; Hung.: Dorithiiđn; Tyrosun Indìa: Tytin; Indon.: Lemodn; 
IrL: Tyrozets; Israel: clearodn; Kalgaron; Lemocin; Raỉathridn 
with Benzocaine; ItaL: Bioarscolloid; Deltavagin; Purotridna; 
Golamixin; Kinogen; Rinoddina; Maỉaysia: Deq; Upha 
Lozenges; Mac.: Angenovag; Port: Mebocaina; Mediíont; Men- 
tocainá R; singapore-. Beathridn; Deq; Dorithridn; Trachisan; 
Tyrocaine; Spain: Anginovag; Bucometasana; Cicatral; Cohor- 
tan; Denticelso; Diíormiltridnat; Miozets; Pastillas Koki Mentol 
Tirotridna; PiorlisỶ; Roberíarin; Viberol Tirotridna; Swìtz.: 
Ciưopain nouvelle íormule; Gem nouveUe íormule contre le 
mal de gorge; Impulst; Lemodn; Mebu: Mebucaine; Mebucasol 
ỈỲ. OtothridnoL Rotpunkt Apotheke nouvelle tormule pastUles 
con tre le mai de gorget; Sangerol; Solmucaine; Svtddro nou- 
velle ỉormule pastilles conưe le mal de gorgeỷ; Tyroqualine; 
Tyrothridnt; Tyrothridne + Granùddinet; Zurchẽr Bahnhoí 
Apotheke pastilles contre le mal de gorge nouvelle lormulet; 
Thai.: Deq; Iwazm; Jawkepta; Sigatridnt; Tonsllon; Trocadn; 
Troneo: Turk.: Neolet; UAE: B-Cool; UK: Tyroiets; ukr.: Angi- 
novag (Ahthbomt); Trachisan (TpaxHcan); Venez.: Otan.

Valnemulin IBAN, riNN)
Valnemuliipi; Valnemulina; Valnémuline; Valnemulinum; 
Ba/ibHeMy/ìnH'.'
({2*[(Ạ)-2-Amiho-3-methylbutyramido]-l,l-dimethylethyl} 
thio)acetic acid 8-ester with (3aS,4/?!sỊ6S,8/?,9/?,9afl,10fl>- 
octahydro-5,8-dihydroxy-4,6,9,10-teừamethyl-6-vinyl-3a,9- 
propano-3aW<ydopentácycloocten-1(4H)-one. ■

C31H52N20 5S=564.8- "
CA5 —  101312-92-9 (valríemulin); 133868-46-9 (vaínemủlìrí 
hydrochlorìdel J
ÁTCVet — 0X31X002." "  " r

ỊỊ1NÍ1 —  2AHC415BQQ-’’ , " ,

Pharmacopoeias. Eur. (see p. vii) indudes the hydro- 
chloride for veterinary use.

ProẾVe

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

Vancomycin {BAN, rtNNi

Vancornicina;. Vancorryciné; vàneonnydnum; Vaọkọmycin;
Vankomysiini; BaHKOMMOMH. .
(51)-(3S,6/?,7«22/?^3S,26S36fi^8afi,M4-{[2-0-(3-Amino-2,3,6-
trideoxy-3-C-methyl-cH-fy3ro-hexopyranosyl)-p-D-glucopyra-
rio sy l]o x y } -3 -(ca rb am o y lm eth 'y l)-1 0 ,Ì9 -d ich lo rO '
2,3,4,5,6,7,23124125,26,36,37,38,38a-tetradecahydro*
732,28,30,32-pentahydroxy-6-[(2/?)-4-methyl-2-{methylạmi-
no)valerámido]-2l5,24,38,39-pentaoxo-22H-8,11;Í8,21-
dieĩheno-23,36-(iminótnethano)-13,16:31,35-dimetheno-
1H, 16H-[1,6,9]oxadiazacydohexadecino[4,5-/7)][l 0,2,16]-ben-
zoxadiazacydotetracósìne-26<arboxylic acid.
Q 6H7sCI2NAa=14493
GA5 —  1404-90-6
ATC — A07AA09;J0ỈXA01.
ATC Vet — QA07AA09; QJ01XA01.
UNII —  6Q205EH1VU.
D escription. Â glycopeptíde antímicrobial substance or 
mixture of glycopeptides produced by the grovvth of certain 
strains of Amycolatopsis orìentalis (Nocardia orientalis, 
Streptomyces orientứlừ), OI by any other meanỉ. 
Pharmacopoeias. In us.
USP 36: (Vancomydn). Store in aứtight containers.

Vancomycin Hydrochloride IBANM, riNNM)

Hidrodoruro de vaneomldna; Vancomidna, hidrodoruro de; 
Vancomỵqne, Ọilorhýdrate de; VancomydnhydrcKhlorid; 
Vancomydn-hydròchlõrid; .Vancomydni Hydróchloridum; 
Vankomidnhldroklorỉd; Vankomidno hìdrọdĩloridas; Vanko- 
rnisin Hidroklorũr; Vankomycinhydroklorld; Vankomysiinihy- 
droldoridl; Wankomycyny chlorow(xldrek; BaHKOMML(KHa 
rntipoxnopnq.
C«H7SCI2NA^CI=1485.7 
CÃS —  1404-93-9.
ATC — Á07AA09; J01XA01.
ATC Vet — QA07AA09; QXHXA01.
UNII —  71W0621TJD.

Pharmacopoeidỉ. In Eur. (see p. vu), Jpn, and us.
Ph. Eur. 8: (Vancomydn Hydrodiloride). A mixture of 
related glycopeptides, consisting mainly of vancomyõn B, a 
substance produced by certain strains of Amycolatopsis 
orimtalis or obtained by any other means. A vvhite or almost 
white, hygroscopic powder. Freely soluble in  water; slightly 
soluble in alcohol. A 5% solution in water has a pH of 2.5 to 
4.5. Store in aừtight containers. Protect from light.
USP 36: (Vancomydn Hydrochloride). A substance or 
mixture oi substances produced by the grovvth of 
Strcptomyces orìentalừ. A vvhite, almost white. or tan to 
brown, odourless, free-flowing powder. Freely soluble in 
vvater; insoluble in chloroíorm and in ether. A 5% solutíon 
in water has a pH of 2.5 to 4.5. Store in airtight containers.

Incompatibility. Solutions oỉ vancomydn hydrochloride 
have an add  pH and incompatibility may reasonably be 
expecteđ with alkaline preparations, or vvỉth drugs 
unstable at low pH. Reports of incompatibility are not 
alvvays consistent, and other íaaors su ch as the composi- 
tion of the vehides used may play a part.

Sơength oỉ solutíon may also be important; evidence oỉ 
physỉcal incompatíbility was seen in Solutions containing 
dtrate 4% and vancomydn 20 mg/mL (as may be used in 
catheter lock Solutions), but w hen the concenưation of 
vancomydn vvas reduced to either lO m g/m l or 5mg/mL, 
no evidence of incompatibility was seen.1

1. Dotson B, etaỉ. Physical compatibility of4%  sođimn ciưaie vviih sclected 
antimỉcrobial agcms. Am J  Health-Sysi Pharm 2010; 67; 1195—s.

StabilHy. Although licensed product iníormation recom- 
mends storage at 2 degrees to 8 degrees, Solutions oỉ 
vancomydn hydrochloride in various diluents (sodium 
chloride 0.9%, glucose 5%, and peritoneal dialysis solu- 
tíon) have been ỉound to be stable for at least 14 days at 
room temperature.1’3

The stability of vancomydn in ophthalmic solution has 
also been studied.4

1. Das G upu  V, eiaỉ. Stabỉlỉty of vancomydn bydrochỉorỉđe ỉn 5% dcxưose 
and  0.9% sođỉum chloride ỉnjccilons. Am 3 Hosp Pham  1986; 43: 1729* 
31.

2. W aỉker S E  Birkhans B. Stabiỉity of intravenous vancom ydn. Can 3 Hosp 
Pharm  1988; 41: 233-8.

3. M auhỉm iey WM, tt  ÓL StabUity of vancoraydn hydrochỉoiide ỉn 
perỉtoneal dỉaỉysis sohitỉon. Am 3 Hosp Pharm 1992; 49: 137*9.

4. Fuhrm an LC, Sưoman RT. Stabiỉỉty o ỉ vancom ydn ỉn an  cxiempor- 
aneousỉy com pounded ophihalmic soỉutíon. Am 3 Heahh-Syst Pharm 
1998; 35: 1386-8.

U s e s  a n d  A d m in is t r a t io n

Vancomydn is a glycopeptide antibaaerial that is used 
inttavenously in  the treatment and prophylaxis of serìous 
staphylococcal or other susceptible Gram-positive iníec- 
tions, ưaditionally vvhen other drugs cannot be used 
because of resistance or patient intolerance. It is used 
particularly in the treatment of MRSA inlections (p. 208.2). 
It may also be used as part of a multidrug regímen for the 
treatm ent oí inhalation and gastrointestỉnal anthrax, and 
orally in the treatment oỉ antibiotic-assodated colitis. For 
details of all these infections and their treatment, see under 
Choice of Antibaaerial, p. 172.2.

Vancomycin may be used with other antibacteríals to 
extend or increase eKicacy notably with gentamidn or other 
aminoglycosides, or tvith rìfampidn (but see Antimicrobial 
Action, p. 389.1).

Administration and dosage. Vancomydn is given as the 
hydrochloride but doses are expressed in terms of the base.
1.03 g of vancomydn hydrochloriđe is equivalent to  about 
1 g of vancomydn. It is given intravenously, preterably by 
intermittent inhision, although continuous iníusion has 
been used. For intermittent inlusion, a concentrated 
solution containing the equivalent of 500 mg of vancomydn 
in 10 mỉ. of vvater is prepared and then added to glucose 5 % 
or sodium chloride 0.9% to produce a diỉuted solution 
containing not more than 5 mg/mL; this diluted solution is 
then iníused over at least 60 minutes for a 500-mg dose or 
100 minutes íor a 1-g dose. Final concenưations of up to 
lOmg/mL may be used for patients requiring Iluid 
restriaion, although there is an inaeased risk oỉ adverse 
events. For continuous intravenous iníusion w hen 
intennittent inhision is not ỉeasible, the equivalent of 1 to 
2g  is added to a suíhdently large volume of glucose or 
sodium chloride to  permit the daily dose to be given over a 
period of 24 houn .

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

w here  vancom ydn ìs required for surgical iníection 
prophylaxis, a single 1-g dose given by intravenous iníusion 
is recommended by the BNF.

Fox doses in children and neonates, see p. 387.2.
Dose adịustment and monitorìng. It has been recommended 

that dosage should be adịusted if necessary according to 
plasma-vancomydn concentrations, and this is particularly 
important where íactors such as age or renal impainnent 
(see also p. 388.1) may predlspose to toxidty, or where 
there is a risk of subtherapeutíc concentrations. There has 
been some dispute about the relationship bervveen plasma 
concentrations and toxidty, and this, complicated by 
diỉíerences in the sampling time aher the end oí inỉusion 
and by diHerences in the regimens and assay method used, 
has m eant tbat suggested peak and ưough concenơations 
have varied considerably (see Precautions, p. 388.3).

Othcr routes. Vancomydn hydrochloride is given orally in 
the ưeatm ent of staphylococcal enterocolitis and antibiotic- 
assodated colitis, induding pseudomembranous colitís 
assodated vrâth the overgrovvth oí Cỉơsừidium diịỊĩàle. It is 
given in a dose oí 0.5 to 2 g daily in 3 or 4 diviđed doses íor 7 
to 14 days; the lovvest dose of 500mg daily is often 
considered adequate.

In meningitis or other CNS iníections, vancomydn has 
sometimes been given by the inơathecal or intraventricular 
route in order to ensure adequate CSF concentrations of 
antìbiotic. Vancomydn has also been applìed topically to the 
eye or given by subconjuncdval or Intraviưeal injection; it 
has also been given by inhalatìon. Vancomydn has been 
added to dialysis Solutions in the treatment of peritonitìs 
assodated with continuous ambulatory peritoneal dialysis.

General reíerences.
1 . Stevenỉ DL The role of vancom ydn ỉn the treatm ent paradigm. CUn 

ĩnỊeet Dừ 2006; 42 (suppl 1): S51-S57.
2. Deresỉnskỉ s. Vancom yein: does it stíll have a role as an  

antlsuphylococcal agent? Expert Pxv Antì ln ftđ  Ther 2007; 5: 393-401.
3. Cunha BA. Vancom ydn reviaỉted: a reappraisal oỉ dinỉcal use. Crừ Can 

Cỉm 2008; 24: 393-420.
4. Levine DP. Vancomyòn: undentandỉng ỉts past and preservỉng its 

ỉuture. South M td 3  2008; 101; 284-91.
5. Nlu sc . et a l  Modỉlỉed vancom ydn dosing protocol ío r treatm ent of 

dỉabetic ỉoot inỉectíons. Am J Heaĩth-Syst Pharm 2008; 69: 1740*3.

AU cross-rcíerenccs refer to entrics in  Volume A
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Administration. A consensus revievv' considered that, for 
most patients with normal renal hmcrion, doses of 15 to 
20mg/kg (based on actual body-weight) given every 8 to 
12 hióurs will be necessary íôr adẽquate serum-vanco- 
mycin trough concentratìons. For seriously ill patients an 
initial loading dose of 25 to 30mg/kg can be considered so 
that optimal scnun-vancomydn trough concentrations 
wíll occur more quickly. For patìents iníected with strains 
havỉng an  MIC of 2 micrograms/mL or more this was not 
likely to be adequate, and altemative therapies should be 
considered. Trough concentrations should always be main- 
tained above lOmiCTOgratns/inl to avoid the development 
of resistance in staph. aurms. W hen individual doses 
exceed l g  the inỉusion period should be extended to 1.5 
to 2 hours.

Weight-based dosing is particuỉarly important for obese 
patients. A multicentre study in patients of various body- 
tveights indicated that although Gxed doses oỉ vancomydn 
I g  tw ice daily achieved satislactory initial dosing 
(determined as lOmg/kg or more per dose) in undenveight, 
normal, and overweight paòents, only about 28% of obese 
patients could be considered to be adequately dosed.2 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 inỉtial doses, and thừ 
was rarely corrected in the; subsequent 24 hours. It has 
theretore been recommended1 .that initial doses íor all 
patients. induding the obese; should be calculated based on 
absolute body-vveight, and then adjusted based on serum- 
vancomycin concentrations. ■

1. Rybak M. t í  a i  Therapeutỉc monitoring of vancom ydn ỉn aduỉt patỉents: 
a  conscnsus rcvicvv of the American Sodetý of Health-System 
P hannadsts, the Iníectỉous Diseases SocỉetỴ of America, and the Sodety 
oi Inỉectỉous Dỉseases Pharmadsts; Am J  Health-Syst Pharm 2009; 66 :82 - 
98. Correction. ibid.; 887. Aỉso avaUable at: http://www.ajhp.org/cgl/ 
re p rỉaư 6 6 /l/8 2  (accessed 12/11/10)

2. Hai! RG, t í  ai. M uỉtỉcenter evaluatìon of vancom ydn dosỉng: emphasls 
on  obesíty. Am JM ed  2008; 121: 515—18.

Administration in children. Vancomydn is licensed for use 
in children. In children and ìnỉants over 1 month of age, 
an intravmous dose of lOmg/kg four tứnes a day or 
15 mg/kg three times a day, up to the usual adult maxi- 
m um  of 1 to 2 g daily, may be glven for mild to mođerate 
inỉections; for severe inỉections, the daily dose may be 
increased to  60mg/kg daiỉy up to a maximum of 2 to 4g 
daily.

In neonates, various dosage schedules have been 
suggested. UK licensed produa iníormatíon States that 
neonates up to 1 month old may be given an initial 
intravenous dose of 15 mg/kg; this is íollovved by lOmg/kg 
every 12hours in thefirs tw eeko flifeo rby  lOmg/kgevery 
8 hours in  those aged 1 week to 1 month. The BNFC 
recommends the lollovving intravenous doses for neonates:
• less than  29 vveeks postmenstrual age: 15 mg/kg every 24 

hours
• 29 to 35 vveeks postmenstrual age: 15mg/kg every 12 

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

hours
In the USA, the American Academy of Pediatrics1 sủggests 
tha t intravenous doses for neonates are based are on serum- 
creatinine concentrations as ỉollovvs:
• serum-creatinine concentrations <0.7mg/dL: Ỉ5mg/kg 

every 12 hours
• serum-creatinine concentrations 0.7 to 0.9mg/dL: 

20 mg/kg every 24 hours
• serum -creatin ine concentrations 1 to 1.2mg/dL: 

15 mg/kg every 24 hours
• serum -creatinine concentrations 1.3 to 1.6mg/dL: 

lOmg/kg every 24 hours
• serum-creatinine concentrations > 1.6mg/dL: 15mg/kg 

every 48 hours
N o te . For neonates with a gestation of 28 vveeks or less, a 
value of 0.2 is added to the measured serum-creatinine 
concenơation when the algorithm is used.

One group of vvorkers,2 ỉound that continuous inỉusion 
of vancomycin in ptemature neonates could achieve the 
required therapeutic range in most cases and had produced 
good bacteriological efflcacy. The regimen they proposed for 
the first 48 hours was 20 mg/kg daily in premature neonates 
vvith a serum-creatinine concentration of more than 
90 micromol/liưe and 30 mg/kg daily in those vvith a serum- 
creatinine concentration of 90 micromol/liơe or less. 
Thereaher the dosage was increased or decreased ư 
necessary by 5 mg/kg daily to maintain serum-vancomydn 
concentrations betvveen 10 and 25 micrograms/mL.

V ancom ydn may also be given orally to treat 
staphỵlococcal enterocolitis and antibiotỉc-assodated colitis. 
A suggested dose íor children in licensed product 
inỉorm ation is 40 mg/kg daily in 3 or 4  divided doses; the 
BNFC suggests the íollovving doses given íour times daily, 
usuaỉỉy fõr 10 to 14 days:
• 1 m onth up to 5 yeãrs: 5 mg/kg
• 5 to 12 yeãrs: 62.5 mg
• over 12 years: 125 mg

Higher oral doses may be considered if the iníection is Iife- 
threatening or íails to respond to ơeatment.

Revievv3 oí the use of vancomydn in neonates.
1. American Acađemy of Pcdiatrics. 2012 Scd Book: Rcport af tha Omtmừưe 

on Infeaious Dừeasa. 29th ed. Elk Grove Village, IUinoỉs. USA: American 
Academy of Pediatrics. 2012.

2. Plan 0 , tí ai. Contìnuous-iníusion vancom ydn cherapy ỉor preterm  
□eonares wỉtb ỉUỉpected o r documenred Gram-positive irdecúons: a 
new dosage schedule. A n h  Dà ơùỉd  Ftíal Neonaíaỉ Ed 2008:93: F418-21.

3. de Hoog M r t a í .  Vancomydm phannacokỉnetỉcs and adminỉstratỉon 
regimens in neonates. Cỉin Pharmacokmtí 2004; 43: 417-40.

Ạdministration in renal impairment. Various methods, 
induding predictive nomograms based on creatinine dear- 
ance and phannacokinetic methods such as those using 
Bayesian statistics, have been suggested for calculating 
vancomydn dosage requirements in patients with reduced 
renal luncúon. One suggested approach has been a loađ- 
ing dose of 15mg/kg {ollovved by a daily dose in  mg 
equivalent to about 15 times the glomerular Bltration rate 
in mL/minute; or in anuric patíents a dose of 1 g every 7 
to 10 days. Hovvever, individualised dosage based on 
plasma concentrations is generally to be preíerred.

Vancomydn is signihcantly dialysable vla high-flux 
intermittent haemodialysis and it has been suggested that 
once-weekly vancomydn dosing in this setting will result in 
inadequate trough concentrations. A reviewl 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 lOmg/kg maintenance dose aíter each 
dialysỉs run; dose adjustments should be made based on 
both the targeted, and reported serum -vancom ydn 
concentrations.

For criticaUy iU patients undergoỉng continuous renal 
replacement therapy, the same loading dose is recom- 
mended; maintenance doses (vvhich should be adjusted 
based on serum-vancomycin concentration) are as íollovvs:1
• contỉnuous venovenous haemoũlưatỉon (CWH): 10 to 

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

15 mg/kg every 24 hours (7.5 mg/kg every 12 hours may 
be required when higher serum-vancomydn concentra- 
tions are needed)

• continuous venovenous haemodiahltration (CWHDF);
7.5 to lOmg/kg every 12 hours

1. H eỉnu  BH. t í  aỉ. Antímỉcrobiaỉ dosỉng concepts and recommendatíons 
for critlcally ill aduli patíents receỉving coniinuous renal replacement 
therapy or interm ỉuent hemodỉaỉysỉs. Pharmaeotherapy 2009; 29: $62- 
77.

Adverse Effects
The intravenous use of vancomydn may be assodated with 
the so-called 'red-neck' or 'red-man' syndrome, char- 
acterised by erythema, ũushing. or rash over the íace and 
upper torso, and sometimes by hypotension and shock-like 
symptoms. The effect appears to be due in  part to the release 
of histamine and is usuaUy related to rapid iníusion.

Hypersensitỉvity reactions may occur in about 5% of 
patients and indude rashes, ỉever, chills, and rarely, 
anaphylactoid reactions, exíoliative dermatitis, Stevens- 
Johnson syndrome. toxic epidermal necrolysis, and 
vasculitis. Drug rash with eosinophilia and systemic 
symptoms (DRẼSS syndrome) has also been reported. 
Many reactions have become less ừequent with the 
availability oỉ more highly puriíỉed preparations. Reversible 
neutropenia, eosinophilia, 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. Nephrotoxidty, indudíng rare 
cases of interstitial nephritis, may occur, particularly at high 
doses or in patients vvith predisposing íactors, but has 
dedined in írequency with greater avvareness of the 
problem and appropriate monitoring of plasma concenơa- 
tions and renal íunction.

Ototoxidty is also assodated vvith vancomydn, and ís 
more likely in patỉents with high plasma concentrations, or 
with renal impairment or pre-existing hearing loss. It may 
progress aíter drug withdrawal, and may be irreversible. 
Hearing loss may be preceded by tinnitus, which must be 
regarded as a sign to stop treatment.

Vancomydn is irritant; intravenóus use may be 
assodated with thrombophlebitis, although this can be 
minimised by the slow iniusion of dilute Solutions, and by 
usỉng diííerent iníusion sites. Extravasation may cause 
tỉssue necrosis.

Because of its poor absorption, relatively few adverse 
eừects have been reported aíter the orạl use of vancomydn, 
although miỉd gastrointeỉrinal disturbances have occurred.

Effectĩ on ihe ears. Reviewsu  of ototoxidty assodated 
with vancomydn theiapy have indicated that the actual 
number of cases is quite small and dose examination sug- 
gests that in most cases where hearing loss occurred 
patients had also received an aminoglycoside. The degree.

and the reversibility, of ototoxidty assodated with vanco- 
m ydn alonẹ is uncertain.

1. Bailỉe GR, Neal D. Vancomydn ototoxicity and nephrotoxidry. a review. 
Med Taxkoi 1988; 3: 376-86.

2. Bnimmett RE, Pox KE. Vancomydn- and cryứiromydii-induced 
hearing ỉoss in humans. Antìmừrob Agena ơưmothtr 1989; 33: 791-6.

Effeds on fhe gastrointestinal ỉroct. Exposure to antibac- 
terials, partìcularly broad-spectrum antibaaeriaỉs, is the 
most signỉhcant risk ỉactor {or development of antibiotic- 
assodated colitis (AAC). Antibaderials úsuaỉly used to 
treat the disease such as vancomydn and meưonidazole 
have also been shown to causẽ AAC. A 25-year-old 
woman developed AAC after a couise of vancomydn and 
metroniđazole, both orally, for pelvic inílammatory dis- 
ease.1 The condition resolved after ữeatment w lth vanco- 
m ydn given alone. In another case,1 c. diỊpáU colitis 
developed after the use of intravenous vancomydn in a 
patient who had recently had other antìbacterial treat- 
ment. For hirther repoits on AAC caused by metronid- 
azoỉe see under Metronidazole, p. 940.1.

ỉ . Bingỉey PJ. Hardỉng GM. Cỉostrỉdỉum dỉíũdỉe coỉỉtỉs foỉlowỉng veatm ent 
wiứi menonỉdazoỉe and vancom ydn. Potígrad M tdJ  1987; 63: 993-4.

2. Szczesny A. tí  al. Inddence of pseudomembranous colitis aíter 
vancomydn-oeated MRSA iníection. ƠỠ! Microbioỉ Infect 2002; 8: $8-9.

Effects on the heart. Cardiac arrest assodated with an 
inadvertent rapid intravenous dose of vancomydn 150mg 
has been reported1 in a neonate.

1. Boussemart I . et aL Cardỉac anrest assotíated with vancom ydn in a 
neonate. A n h  Dừ ơ dld  Ỉ99S; 73: F123.

Effects on ihe Iddneys. In a stuđy,1 nephrotoxidty was 
seen in 14 of 101 patients given vancomydn lg  beíore 
and after vascular surgery for iníection prophylaxis com- 
pared with 2 of 99 given saline placebo, suggesting that 
even short regimens of vancomydn can affea renal func- 
tion. In another stuđy involving 224 patỉents, nephrotoxi- 
d ty  was seen in  8 of 168 given vancomydn alone, 14 of 
63 given vancomydn w ith an aminoglycoside, and 11 oỉ 
103 given an aminoglycoside vvithout vancomydn.2 This 
latter study íound that use. with amỉnọglycọsides, ttough 
serum concentrations of vancomydn greater than 
10 mìcrograms/mL, and prolonged vancomydn therapy 
(íor more than 21 days) were assodated vvith an increased 
risk of nephrotoxidty. A latér retrospective study’ sug- 
gested that a relationship between exposure and nephro- 
toxidty existed, and that the most useíul measure of the 
íormer was trough concentratỉọn of vancomydn. (In these 
studies nephrotoxỉdty was dehned in terms of inaeased 
serum creatinine.) The use of high-dose vancomydn, in 
an  effort to overcome resistance in metidllin-resistant sta- 
phylococd, has thereíore led to concems that aggressive 
dosing may increase the risk of nephrotoxidty; hotvever, a 
revietv4 has pointed out that the risk of nephrotoxidty 
vvith the drug remains minimal in patients vvithout other 
risk ỉadois.

1. Gudmundsson GH. Jcnses Lỉ. Vancomydn and ncphrotoxỉcỉty. Laneet 
1989; L’ 62$.

2. Rybak MJ, t í  aỉ. Nephrotoxỉdĩy of vancomydn, alone and wỉtb an 
aminoglycosiđe. J  Antùnừrob Chemoứur 1990; 25:679-87.

3. Lodisc TP, t ía ỉ .  Reỉatỉonship b em een  ỉnỉtỉal vancom ydn concenơation- 
tỉme proBle and nephrotoxỉdty among hospltalỉzed patìcnts. ơ in  InỊtứ 
Dà 2009; 49: $07-14.

4. Hazlewood KA, t í  aL Vancomydn-assodaĩcd ncphrotoxidry: gravc 
concem or dcacb by characcer assassỉnaúon? Am J  Med 2010; 123: 182. 
c l-c7 .

Effects on the liver. A 57-year-old man with multiple 
medical conditions developed raised liver enzyme values, 
on 5 diííerent occasions, while being treated vvith oral 
vancomydn for episodes of ơostridium diỊỊĩđỉe-assoởated 
enterocolitis; liver enzymes retumed to normal values 
each time the vancomydn was stopped.1

I . Cadle RM, a  ai. V ancom yđn-induttd elevation oí liver cnzyme levels. 
Ann Pharmacother 2006; 40: ỉ  186-9.

Effeds on the nervous System. Encephalopathy1 (asso- 
dated with high CSF concentrations alter oral doses) and 
peripheral neuropathy2 has been assodated with vanco- 
mydn.

1. Thompson CM. t í  aỉ. Absorptĩon o í oraỉ vancom ydn—possỉbỉe 
assodated toxỉdty. ỉnt J  Pediatr Ĩĩepknl 1983; 4: 1-4.

2. Leibowitz G, tí aỉ. M ononcurids muỉtiplex assodaced with prolonged 
vancomydn treatmcnt. BMJ 1990; 300: 1344.

EHeds on the sldn. Rashes, erythema, or pruritus are the 
most common skin reactions assodated vvith vancomydn 
but there have also been reports of linear IgA dermato- 
sis,1"4 Stevens-Johnson-like reaction,5 bullous eruption,4 
local skin necrosis,7 and exỉoliative dermatitis.4 In an ana- 
lysis, risk íactors for adverse cutaneous reactions were sug- 
gested to be age under 40 years and duration oỉ therapy 
greater than 7 days.4 See also under Hypersensitivity, 
p. 388.3.

1. Plketty c  t í  cứ. Linear IgA dennatosis related to vancom ydn. Br J  
Dematol 1994; 130:130—1.

2. Nousail HC, tí ai. Vancomydn-assodatcd Unear IgA bullous dermatosis. 
Ann Iỉứem Aừd 1998; 129: 507-8.

The Symbol t  denotes a preparation no longer acdvely marketed
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3. B cm std n  EF, Schuster M. Lỉnear IgA bullous dermatosis assodated wỉth 
vancomycỉn. Ann Intem Med 1998; 129: 508-9.

4. Danỉelsèn AG. Thomsen K. Vancom ydn-induced Uncar IgA bullous 
dỉsease. BrỉDermatoỉ 1999; 141:756-7.

5. L aurenđn CT. t í  ai. 5tevens-Jòhnson-líke reacdon wíth vancomydn 
trẽatm enL A m  Pharmacothcr 1992; 26: 1520-1.

6. Korm an T H  tí  al. Rỉsk ỉ a a o n  for ađverse cutaneous reactions assodated 
w ith Incravenous vancom ydn. J  Antimiưob ơưm ứtỉưr  1997; 39:371-81.

7. Hoelen DW, tí  aL Severe local vancom ydn ỉnduced 5kỈQ ncCTosls. Br J  
ơ in  Pharmacữl 2007; 64: 553-4.

HypersenshivUy. Skin reacnons to vancomydn are com- 
mon (see Eữects on the Skin, p. 385.3), and may occur as 
part oi a hypersensitivity reaction. The DRESS syndrome 
(drug rash with eosinophilia and systemic symptoms) has 
been reported rarely,1 in patients given vancomyđn. In 
general, the onset of DRESS occurred vvithin 2 to 5 weeks 
of staráng ưeatment, and vvas assodated with hepatitis 
(and sometũnes nephritis and pneumonitis); alỉ patìents 
survived after immediate withdrawal of vancomydn and 
ưeatm ent vvith intravenous corticosteroids.

1. Vauthey L. tí  a i' Vancom yđn-lnduced DRESS syndrome in a ỉemale 
patỉent. Pharmaalogy 2008; 82: 138-41.

Red-man syndrome. Reíerences1'3 to the 'red-man 
syndrome', and evidence that pretreatm ent vvith an 
antihistamine can provide significant protection against 
it.4-5 Similar reactions appear to be much less of a problem 
vvith teicoplanin and substitution of teicoplanin for vanco- 
m ydn may be a viable altemative in patients at risk.13-6 
skin tests are reported7 to be of little value in predicting 
the severity of 'red-man syndrome'.

1. Wallace MR, tí  ai. Red m an syndrome: inddence, etíoỉogy, and 
prophyỉaxis. J ìnỊect Dừ 1991; 164: 1180-5.

2. Polk RE. Anaphylactoid reactions tỡ  giycopeptide antibioũcs. J 
Antimicrob Ckemather 1991; 27 (suppl B): 17-29.

3. Rybak MJ, tí ai. Àbscnce oí 'r e d  m an syndrom e' in  patỉcnts being 
ưeated wỉth vancomycin or high-đose teicoplanin. Antừniơob Agenís 
Chemothtr 1992; 36: 1204-7.

4. Renz CU tí  aỉ. Ocaỉ antihistaim nes reduce the side effects ỉrom rapid 
vancom ydn infusỉon. AnesứI Anaỉg 1998; 87: 681-5.

5. Renz c u  tí ai. A núhistamỉne prophylaxỉs pennỉts rapid vancomytín 
iníusion. Crit Can M td  1999; 27: 1732-7.

6. Smith SR. Vancomydỉì and histam ine reỉease. Lanctí 1990; 335: 134-1.
7. Polk RE. tí aỉ. Vancom ydn skin tests and predỉctỉon of 'red  j n * n .. 

syndrom e' in healthy volunteers. Arttimiavb AgenU Chcmothcr 1993; 37: 
2139-43.

AFTER ORAL ADMMISTRATION. Reports of rash1 and 'red-man 
syndrome'13 after oral vancomydn.

1. McCullough JM  t í  ai. Oral vancom ydn-induced rash: case repon and 
review o í the literature. DICPAtvt Pharmaeother 1991; 25: 1326-8.

2. KiỉUan AD. tí al. Red m an syndrome aher oral vancom ydn. A m  bưtm  
Med 1991; 115: 41Ử -Ỉ1.

3. Bergeron u  Đoucher FD. Possỉble red-m an syndrom e assotíated with 
systeraic absorptíon of oraỉ vancom ydn in a chỉỉd wỉth normaỉ renal 
íunction. Ami Pharmacoơìtr 1994; 28: 581-4.

Precautìons
Vancomydn should not be given again to patients vvho have 
had a hypersensitivity reaction to it. It shouid not be given 
intramuscularly, and care shouỉd be taken vvhen it is given 
intravenously to avoid extravasation, because of the risk of 
tissue necrosis. The adverse eííects of iníusion may be 
minimỉsed by dilution of each 500 mg of vancomyđn in at 
least lOOmL o( fluid, and by infusion of doses over not less 
than 60 minutes. Inỉusion sites should be changed regularly.

Because the risk of ototoxidty and nephrotoxidty is 
thought to  be increased at high plasma concentiations 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 vvell as some uncertainty about the degree oỉ 
risk, means that there is less general agreement than for the 
aminoglycosịdes. UK licensed product inỉormation suggests 
that peak concentrations should be kept below 30micro- 
grams/mL and trough concentrations shouid not exceed 5 to 
10 micrograms/ml, although the BNF suggests trough 
concenơations of 10 to 15micrograms/mL, or 15 to 
20 micrograms/mL vvhen ưeating endocarditìs or less 
susceptible strains of MRSA. It is generally agreed, however, 
that vancomydn should be avoided in patients with a 
history of impaứeđ hearing and that partìcular ca re is 
necessary ỉn patỉents with re na) impairment, in neonates 
(espedally ư premature), and in the elderly, all of whom 
may be at increased risk of toxidty. Renal íunction and 
blood counts should be monitored regularly in all padents, 
and monitoring of auditory íunction is advisable, espedally 
in high-risk patìents. Vancomydn should be stopped in 
patients who develop tinnitus.

Since vancomydn is poorly absorbed, toxidty is much 
less of a problem after oral use than vvith the intravenous 
route, but care is requứed in patients with inAammatory 
gastrointestinal disorders, induding antibiotic-assodated 
colitìs, in  whom absorption may be enhanced.

Porphyrid. The Drug Database for Acute Porphyrià. com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassỉhes vancõmydn as

probably not porphyrinogenic; it may be used as a drug of 
flrst choice and no precautions are needed.1

1. The Drug Database ỉor Acute Porphyrỉa. Avaiỉable at: hirp://www. 
dm gs-poiphyiia.org (sccessed 09/08/11)

Interactions
Other ototoxic or nephrotoxic drugs, such as aminoglyco- 
sides, polymyxins, ddosporin, dsplatin, and loop diuretics, 
are likely to increase the risk of toxidty and if they need to 
be given with vancom ydn caution and appropriate 
monitoríng are recommended.

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

Vancomydn may increase neuromuscular blockade 
produced by drugs such as suxamethonium or vecuronium.

Antimicrobial Action
Vancomydn is a glycopeptide antibacterial with a mainly 
baaeriddal action against a variety o{ Gram-positive 
bacteria.

Mechanism oỊ action. Vancomydn exerts its aa ion  by 
inhibitíng the íormation of the peptidoglycan polymers of 
the bacterial cell wall. Unlike penidllins, vvhich act mainly 
to prevent the cross-linking of peptidoglycans vvhich gives 
the cell vvall its strength, vancomydn prevents the transíer 
and addition of the muramylpentapeptide building blocks 
that make up the peptidoglycan molecule itselí. Vanco- 
mycin may also exert some effects by damaging the 
cytoplasmic membrane of the protoplast, and by inhibiting 
bactehal RNA synthesis.

Spectrum o f activity. Staphylococd, notably Staph. aureus 
and Staph. epidtrmidừ (including metidllin-resistant strains), 
Striptoccccus pneumoniae, Str. pyogenis, some strains of Group 
B streptococd, and the viridans sưeptococd are reponed to 
be susceptible to vancom ydn. Enterococd such as 
Entcrococcus Ịaecalis, are oíten 'tolerant', i.e. inhibition, but 
no bacteriádal effea, can be achieved at usual plasma 
concentrations (but see Activity with other Antimicrobials 
and Resistance, below).

Clostridium diỊỊỈãU is usually highly susceptible as are 
most other dostridia. Aainomyces spp., Bacillus anthracừ, 
Corynebaữerium spp., some lactobadlli, and Lừtería are 
usually suscepdble. Vírtually all Gram-negative organisms, 
as well as mycobaaeria and fungi, are intrinsically resistant.

Activity with othcr antimicrobials. Vancomydn exhibits 
synergy with the aminoglycosides against enterococd; such 
combinations are usually baaerìddal, even against vanco- 
m ydn-tolerant straứts. The synergistic effect is reported to 
be greater vvith gentam idn than with streptomydn. 
Combinarions vvith an aminoglycoside are also reported to 
show synergy against Staph. aurtus; hovvever, variable 
results, induding antimicrobial antagonism, or lack of 
synergy, have been reported against sưains of Staph. aureus 
when vancomydn was combined with rifampidn. Synergy 
has been reported vvith the thữd-generadon cephalosporins 
against Staph. aurcus and enterococd.

Resữtance to  vancom ydn in  normally suseeptible 
organisms has untíl recendy remained relatìvely uncom- 
mon, although high-level intrinsic resistance has been seen 
in some spedes of Lactobatiỉỉus, Leuconostoc, and Erysipelo- 
thríx. Hovvever, there are an increasing number of reports of 
high-level acquired resistarice amongst enterococd, appar- 
entìy plasmid-mediated and ưansíerable to other Gram- 
positìve organisms, notably staph. aureus, vvhich are causing 
considerable concem (see p. 389.1).

Resistance to vancomydn among enterococd, possibly 
driven in part by the use of antìbiotìcs as growth promotors 
for livestock (see under Avopardn, p. 221.1) has been well 
established.1-2 Six resistance pattem s have been reported, 
known as VanA, VanB, VanC, VanD, VanE, and VanG. 
VanA sưains are indudbly resistant to high concentratíons 
of vancom ydn and teicoplanin; VanB strains retain 
susceptìbility to teicoplanin. VanC strains have constìtutìve 
reãstance to low concentratìons of vancomydn, but not 
teicoplanin. VanE and VanG strains acquire low level 
resistance to vancom ydn but again, may retain some 
susceptíbility to teicoplanin.í Many genes may produce 
resistance, but they generally do so by resultíng in- 
productìon of cell-wall peptidoglycans with variant end 
chains that have a reduced aííìnity for vancomydn.J

Enterococd are capable of transíening resistance genes 
to other barteria. Because of the first-line role played by 
vancomydn in  the management of iníectíons due to MRSA 
there is partícular concern about the emergence ol 
vancomydn resistance among staphylococd. Strains of 
staph. atircus with inteimediate resistance to vancomycin 
and/or other glycopeptìde antìbacterials (VISA or GISA). 
novv usually dehned as an MIC of 4 to 8micrograms/mL, 
have been reported from several countries,3'* and there 
have been some reports of high-level resistance (vanco-

m ydn-resistant staph. aureuỉt VRSA; MIC greater than 
16micrograms/mL), thought to result from transíeưe 1 
VanA resistance.9-10 The emergence of heteroresistan t 
sưains (hVISA. in vvhich most of a population is susceptíbl: 
but it contains subpopuladons that ha ve intermediat: 
resistance) appears to be increasing, and is oỉ some concen [ 
since it is likely to result in  selectíon of more resistan: 
organisms.3-11

Guidelines have been issued12-13 in an attempt to reducc 
the spread of vancom ydn resistance.

1. M urray BE. Vancom ydn-rcsistam  enierococd. Am J  Med 1997; 102 
284-93.

2. Tacconeỉlỉ E. Cataldo MA. Vancomycin-resisiant enterococd (VRE) 
iransmỉssỉon and comrol. Int J  Antimicrob Agtnư  2008; 31: 99-106.

3. Levine DP. Vancom ydn; a history. Clin ỉnfeơ Dừ 2006; 42 (suppl 1): S5- 
S12.

4. Hlramatsu X. t í  aỉ. Meihicilỉin-resisram StaphyỊococcus aureus dinica 
sưain vvith reduced vancom ydn susceptibilỉty. J  Antimierob Chtmoihti 
1997;40:135-6 .

5. Johnson AP. Iruermediaie vancom ydn resisiance in Siaphylococcui 
aureus: a m ajor ứireat or a m inor inconvenience? JAnthnierob Chtmothtĩ 
1998:42: 289-91.

6. Ploy MC. tí  a l Firsl dinical ỉsoiate of vancomydn-imermediate 
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7. Cosgrove SE. tí  aỉ. Siaphylococcus aureus vviih reduced suhceptibility IC 
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30: 398-408.
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11. Lỉu c , Chambers HF. Staphỵlococcus aureus vvith heterogeneous 
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resistant Staphylococcus aureus (VISA/VRSA): a guide íor health 
departments and in íea ion  control personnel (updated September 
2006). Available at: http://w w w .cdc.gov/nddod/dbqp/pdf/ar/visa.vrsa.  
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Pharmacokinetìcs
Vancomycin is only poorly absorbed from the gastro- 
intestinal traa , although absorption may be somevvhat 
greater when the gastrointestinal tra a  is inũamed. Iníusion 
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 
inỉusion, and about 25 micrograms/mL 2 hours Iater, íalling 
to under lOmicrograms/mL alter 11 hours. Hovvever, there 
may be considerable interindividual variation in the 
pharmacokinetics of vancomyđn: a range of haU-lives 
betvveen 3 and 13 hours has been reported, with an average 
of about 6 hours, in patients wĩth normal renal íunction. 
HaU-liíe may be prolonged in  patients w ith renal 
impairment, to 7 days or more in anephric patients. About 
55% is bound.to plasma proteins, although large variations 
have been reported.

Vancomydn diííuses into exưacellular fluid, induding 
pleural, pericardiaL asdtic, and synovial íluid. Small 
amounts are íound in bile. Vancomydn concenưation in 
lung tissue is relatìvely low, accoundng for 20 to 30% of 
serum concenưation. There is little diííusion into the CSF 
and even w hen the meninges are inílamed eữective 
coricentrations may not be achieved. Vancomydn crosses 
the peritoneal cavity; about 60% of an intraperitoneal dose 
is reported to be absorbed in 6 hours. It ỉs reported to cross 
the placenta. It is also distributed into breast milk.

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

The phaimacokinetics of vancomydn may be altered by 
conditions vvhich a tíea  renal dearance: dearance of 
vancomyõn has been reponed to be enbanced In bum  
patients, vvhereas in those with rẹnal impainnent, or 
reduced renal íunction (such as neonates or the elderiy), 
dearance is reduced and plasma-concentrations and halí- 
lives increased. Dosage adjustment is often necessary in 
patients w ith reduced or impaired renal íunction; ideaDy, 
this should be based on plasma-concentration monitoring. 
Although dearance is also altered in hepatic impairment, it 
has been suggested that dosage adjustment is no t necessary 
in the absence oí other íactors.

Plasma concentrations of vancomydn are reported to be 
little affected by conventional haemodialysis, although the 
use of high-flux membranes may sígniBcantly reduce 
vancomydn concenưations. Peritoneal dialysis, although it 
may decrease concentrations, is also thought not to do so by 
significant amounts, but haemoperíusion or haemobltra- 
tion eííectively removes vancomycin from the bloơd.

All cross-reíerences reíer to entries in Volume A
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Preparatíons
Proprietary Preparations (details are given in Volume B)

Singla-ingredìent Preparations. Arg.: Fabomidnaf; Icoplax; Riv- 
ervan; Vancomax; Vancotenk; Varedet; AustraL: Vancodn; 
Austria: Vancodn; Belg.: Vamysin; Vancodn; Braz.: Amplo- 
bacf; Vandomin; Vancoabbott; Vancodna; Vancoson; Vanco- 
trat; Canad.: Val-Vancot; Vancodn; chile: Kovan; China-.tãi- 
kexin (ỉtỉộríẩ); Vancocin (&PIÍS); Vanconal (TĨSR); 
Vancorin (2f3RIÍF); Cz.: Edicin; Vancodn; Denm.1 Vancodn; 
Fin.: Vancosan; Ger.: Vanco-ratiopharm; Vanco-saar; Vanco; 
Gr.: Rulvon; Vamistol; Vancosan; Voncon; Vondem; Voxin; 
Hững Kong: Lyphođn; Vancoõnt; Hung.: Vancodn; India: 
Covancin; Cytovan; Forstaf; Vancodn; Vancogram; Vanlid; 
Indon.: Vancep; IrL: Vancodn; Israel: Vanco-Teva; ItaL: Copo- 
van; Farmaddin; Levovanox; Maxivanil; Vancodna; Vancotex; 
Zengaq Malaysia: Vancotex; Mex.: Estavam; Ifavacf; Vacsol; 
Vanaurus; Vancodn; Vancox; Neth.: Norúnko; Vancodn; phi- 
lipp.: Kavodl; Vakocilt; Vandn; Vancodn; Vancomec Vanosyn; 
PoL: Acvisdn; Edidn; Vancodnt; Vancotex; Port.: Glipept; 
Rus.: Edidn (Sahuhh); Vancodn (BaHKonnH); Vancomabol 
(BaHKOMa6oji); Vancorus (Bamcopyc); S.Afr.: Vancodn; Singa­
pore: Dhacodn; SwccL: Vancodn; Switz.: Vancodn; Thai.: Edi- 
rin; Vandn-S; Vancogen; Turk.: Edidn; Vancodn; Vancorin; 
Vancọcek; UAE: Vancoỉon; UK: Vancodn; ukr.: Edidn 
(3AHI0CH); Tancoíeto (TaHKoộero); Vancogen (BaHKoreH)t; USA: 
Lyphodn; Vancocin; Vancoledt; Venez.: Vagran.

Mubi-ingredient Preparations. India: CeGione-V.

Pharmacopoeial Preparatìons
BP 2014: V ancom ydn Capsules; V ancom ycin In ĩusion; Vanco- 
m ycin Oral Solutỉon;
USP 36: V ancom ydn H ydrochloride Capsules; V an co m y d n  
H ydrochloride for Injection; V ancom ydn  H ydrochloride for Oral 
Solution; V ancom ydn  In jed io n .

Virginiamycin (BAN, USAN, HNNỊ
JÀ n ịib Ịo tic  899; SK F-7988; V ìrg im ycin ; V irg in iam ic in a ; 
V irginiarhycine; V irg in iam yđnum ; Bnpn/iHMaMMLỊMH.
CAS —  i1006-76-1; 21411-53-0 (vtrginiamycin Mị); 23152-29-6 
(virginiamyơnSi).
ATC — D06AX10.
ATC Vet —  QD06AX10; QJ01FG90.
UNII — C49WS9N75L

V irg in iam y c in  is a  sư e p to g ra m in  a n tib a c te r ia l  m ix tu re  
c o n s is tin g  m a in ly  o f  2  a n tim ic ro b ia l  s u b s ta n c e s , v irg in ia -  
r a y đ n  M i, a n d  v irg in ia m y d n  Si, p r o d u c e d  b y  th e  g rovvth  o f  
Streptomyces virgimae. I t  h a s  b e e n  u s e d  fo r  t h e  t r e ă tm e n t  o f  
in ie c n o n s  d u e  to  s e n sitív e  o rg an ism s , p a r t ic u l i i iy  G ra m - 
p o s it iv e  c o c d . I t h a s  b e e n  g iv e n  o ra lly  a n d  a p p lie d  loca lly . I t  
m a y  c a u se  g a sư o in te s tin a l  d is tu rb a n c e s  in d u d in g  d ia r rh o e a  
a n d  v o m itin g . A  few  in ỉta n c e s  o f h y p e rs e n s it iv ity  h a v e  b e e n  
se en .

V irg in ia m y d n  h a s  b e e n  used  in  a n im a l íee d in g  s tu S s  as a 
grovvth  p ro m o to r .

Xibornol /BAN, rlNNI 
. 1BX; 1HP; CP3H; Xibornolum; KcnẽopHQn.
6-(lsoborn-2-yl)-3,4-xylenol; 6r[(l fl,25,45)-Born-2-yO-3,4-xỵle- 
nol..,
C,aH,60=258.4
1CAS — 38237-68-2; 13741-18-9 
'ATC —  J01XX02.
ÀTCVet —  cV01XX02.
: UNII — RQ12GMY0FZ.

Profìle
X ib o m o l is a n  a n tib a c te r ia l  th a t  is r e p o t te d  to  h a v e  a 
b ac te r io s ta tic  a c tio n  o n  G ra m -p o sitiv e  ô rg an ism s  su c h  as  
s ta p h y lo c o c d  a n d  s ử e p to c o c d , as w e ll  a s  ac tív lty  a g a in s t 
Haemophiỉus inỊluemae. I t  h a s  b e e n  g iv e n  orally , as  a n  o ra l 
sp ra y , a n d  rec ta lly .

Preparatíons
Proprietary Preparations (details are given in Volume B) 

Single-ingreclient Preparotions. ItaL: Bomilene.

The Symbol t  denotes a preparation no Ionger actívely marketed
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This chapter indudes some drugs used or promoted in the 
management oỉ dementía, induding centrally acting 
antichoỉinesterases such as donepeál, galantamine, rivas- 
tigmine, and tacrine, the N-methyl-D-aspartate receptor 
antagonist m em antine,. and drugs considered to have 
nooưopic properties, such as piracetam and idebenone.

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

Dementia
Dementia is a syndrome in vvhich impairment of cortical or 
subcortical íunction leads to deterioration oí cognitive 
processes or intellectual abilities including memory, 
judgement, language, communication, and abstract think- 
ing. Unlike delirium there is no gross douding of 
consdousness. There may be changes in penonality and 
behaviour disturbances. Dementia is usually Progressive, 
though not alvvays irreversible, and loss of sodal and other 
skills oíten 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 to m  many conditions induding:
• neurodegenerative distases: Alzheứner's disease. Pick's 

disease, Huntington's chorea, Parkinson's disease, 
Lewy-body disease, multiple sclerosis, Progressive 
suprãnudẽar palsy

• vascuỉar dừeases: multiple cerebral iníarcts, ocdusion of 
carotiđ anery, cranial aneritìs

• trauma: subdural haematoma
• neoplaĩms
• CNS infections: encephalitis, syphilis, toxoplasmosis, 

AIDS, Creutzfeldt-Jakob disease
• endocrim/metabolk dìsordeir. hypothyroidism, uraemia, 

hepatic íailure, cardiac íailure, respiratoíỹ íailure, 
hypoxia, hyponaưaemia

• toxic insults: alcohol, solvents, heavy metals, drug therapy
• hydrocephalus
• nutrìtional defìciency: vitamin Bu , íolic add, thỉamine
• depression
• sleep dừorderr. obstructive sleep apnoea, narcolepsy 
Alrheimei^s disease is the most conunon cause of dementia 
and accounts for over haU of all patients; about one-third of 
dementia cases are due to vascular disease.

Treatment of dementia can be broadly dìvided into 
control of disturbed behaviour (p. 1030.2) and anempts to 
improve or preserve cognitìve íunction (see below). 
Although many drugs have been tíied in the management 
of cognitive impairment most have produced little or no 
beneỗt.

A lzheim er's  d isease is a Progressive degenerative 
condition aỉíecting mainly patients over 65 years of age. The 
rare early-onset form of Alrheimpr'!. disease (lamilial 
Alzheimer's disease) has been reíeưed to as pre-senile 
dementia. Death usuaỉly occurs vvithin 10 years of onset.1 
Apart hom  age other risk íactors indude Down's syndrome 
and a íamily history oí Alzheimer's disease.1'3 Presence of 
the e4 allele of apolipoprotein E is another risk íaaor; it 
correlates with prevalence and age of onset in some íorms of 
Alzheimer's disease but use for routine dinical orpredictive 
testing is not recommended.2-4'4 Elevated levels of plasma 
homocysteine have been línked w ith the development of 
dementia and Alzheữner's disease.7 Cardiovascular risk 
íàctors such as diabetes, hypercholesterolaemia, hyper- 
tension, and obesity have also been assodated vvith an 
increased risk.2-8 Dialysis dementía, an irreversible condi- 
tion vvhich has occurred in dialysis patients, has been 
assodateđ wỉth excess aluminium in the dialysing lluid but 
the role of aluminium in Ahheimei^s disease, if any, is 
undear.4

D ehdendes in numerous neurotransmitters have been 
íound in patients vvith Alzheứner's disease but reduced 
choline acetyltransíerase activity leading to reduced 
synthesis of acetylcholine remains the most consistent 
deíect correlatíng with the severlty of the condition.9' 12 
Attempts to increase acetylcholine concentrations in the 
brain have induded use of choỉinesterase inhibừon, acetylcho- 
line precunoTí, mhanccTS of acctylcholine release, and cholinirgk 
agonists. Hovvever, none replace lost cholinergic neurones 
and thereíore none affect overall progression of the disease.

Donepezil, galantamine, and rivastigmine are the main 
cholinisterase inhibit0Tĩ.Ì ĨM -ìì'2<> All have produced modest 
improvement in cognition and global dinical impression in 
patients with mild to moderately severe disease. Hovvever, 
there is a lack of long-term studies and little evidence of 
theứ  eHectiveness in advanced disease although donepeál is 
licensed for the treatm ent of severe dementìa in many

countries. A systemanc revievv íound no evidence of any 
diííerence betvveen these 3 drugs with regard to efficacy 
aỉthough there appeared to be fewer adverse eữects 
assodated vvith donepezil compared with rivastìgmine.21 In 
the UK, NICE22 States tha t .donepeãl, galantamine, and 
rivastignnne may be used in patients with mild to moderate 
dementia ư given under the íollovving conditions:
• treatm ent should only be started under spedalist 

supervision
• patients who continue on the drug should be revievved 

regularly
• treatment should only be continued ư there was 

evidence of beneíit
Tacrine was {ormerly used but is often poorly tolerated and 
may cause serious hepatotoxidty. Other cholinesterase 
inhibitors that have been tried in Alzheimer's disease 
indude metriíonate and physostigmine.

Treatments using precursors of acetylchoỉine such as lecithin 
or choline alone are not generally considered to produce 
usehil improvements,10' 12 although it has been suggested 
that choline alíoscerate may be of some beneht.

Fampridine, which enhances acetylcholine Teltase from rtervt 
ttrminals has also been tried in Alzheimer's disease but there 
is little evidence of clinical beneht.

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 investigated12-23 on the basis that 
muscarinic Mị receptors appearto be preserved throughout 
the course of Alĩheimei^s disease. Hovvever, these drugs 
have not been successhil in improvũig symptoms of the 
disease. An altemative line of investigation has been the 
ítimulation of nicotinic reccptors using nicotine.12

The N-methyl-D-aspartate (NMDA) rtceptơr antagonũt 
memantine has shovvn some beneBt in various demen- 
3̂53.6.8.14.19,20.24.25 an(j ịs recommended in the treatment of 

moderate to severe AUheimei^s dlsease.6-22 In the UK, 
NICE22 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 eữects of the neurotransmitter glutamate.

A hypothesis that free radicals may initiate and maintain 
mechanisms responsible for neurodegeneration in Alzhei' 
mei^s disease has prompted the investigation of drugs such 
as vitamin E (e.g. a-tocopherol), ginkgo biỉoba, idebenone, 
and selegiline for antoxidant therapy but their value remains 
to be coníirmed.6-10-15-29’26 Although some older us 
guidelines12 have suggested consideration of vitamin E 
supplementation in an attempt to slow progression oỉ the 
dìsease, more recent us27 and European guidelines6 do not 
recommend it for the ưeatment of cognitive symptoms 
because of limited evidence oi eííicacy as vvell as salety 
concems. Selegiline has produced mixed results in a large 
number of conttolled studies and us guidelines27 note that 
few dinidans aaually  use the drug in dinical pracdce. A 
systematic revievv28 has íounđ no convindng evỉdence that 
ginkgo biloba is eữective in the treatment of dementia or 
cognitive impairment; its use ỉs not recommended in 
E u ro p e a n  g u id e lin e s .6

Nturotropic or nootropic drugs such as piracetam are 
considered to enhance memory and cognition. They have 
been tried in preventìng cognitive deGcits assodated with 
Alzheimer's disease and other dementias but there is little 
convinóng evidence of clinical useíulness.6-12

Many drugs vvith vasodilator activity were originally tried 
in dementia w hen it was believed that the conditíon was 
due to 'cerebrovascular insuíGciency' (p. 1269.2), but 
overall there vvas little convindng evidence of beneũt.29 
Ergot derivatives such as codergocrine mesilate and 
nicergoline have been the most commonly used; hovvever, 
any effectiveness is now attrìbuted to theữ action as 
metabolic enhancers or nooưopic drugs and their place in 
therapy has still to be established.30

The calrìum-channel blocker nimodipine has been of 
benefit in dementia of various aedologies but its role in 
therapy remaũis undear.25-30

Observatìons have suggesteđ that ocstrogctts may reduce 
the risk and delay the onset of Alzheimer's disease in 
postmenopausal women receiving HRT.3-5'6'12 Hovvever, a 
large conưolled study íound that combined HRT increased 
the risk of substántial decline in global cognitive tunction, 
did not prevent the development of mild cognitive 
impairment, and doubled the risk of dementia. A beneGđal 
eífea of oestrogens on cognitive íunction in postmenopau- 
sal vvomen who already have mild or moderate Abheimei^s 
disease has not been shovvn in controlled studies (see 
p. 2244.3).

Some retrospectìve studies also indicate an  inverse 
assodation benveen the use oí anti-inflam m at0Ty drugs suđ  
as NSAIDs and the risk of developing Alzheimer' ; 
disease.6-12'14 Hovvever, there is currently insuíGden 
evidence to  snpport the use of NSAIDs in the ưeatment o 
Alzheimer's disease.3-6-8-101

The possibility of an  assodation between s ta tin  therapy 
and a reduced risk of developing dementia has also beer 
mooted. Hosvever, a systematic revievv32 conduded thai 
there was good evidence that statins given ỉn later liíe have 
no effect in preventing Alzheimer's disease and dementia, 
and that they shouỊd not be prescribed to that end.

Other đrugs under investigation for Alĩheimei^s disease 
indude latrepiTdine dihydrochloride, an antihistamine that 
is reported to also have neuroprotective eííects, and 
methylthioninium chloride, which is thought to dissolve 
and prevent the aggregation of tau protein Glaments in the 
brain. It is hoped that these and other immune-based 
therapies in development vvill have dísease-modiíying 
elíects.33 A  vacdne for A!zheimer’s disease is being 
investigated.8•1,•27

A less marked degree of impaired memory, vvithout 
dementia, is seen in some patients. Many, but not all, 
patients vvith such m ild  cognitive im p a ỉrm en t (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.20’39’35 
Hovvever, appropriate strategies for management are 
u n d e a r  although ơeatm ent with cholinesterase inhibitors, 
antoxidants, and other drugs used for Alzheimer's disease 
has been investigated, there has been some concem about a 
possibly increased risk of death in patients with MCI treated 
with galantamlne (see Eííects on the Cardiovascular and 
Cerebrovascular Systems, p. 394.2). In the UK, NICE3‘ does 
not recommend the use of cholinesterase inhibitors in 
patients with MCI.

V ascuiar d em en tia25-37 39 is a syndrome produced by 
ischaemic, hypoxic, or haemorrhagic brain lesions. Vessel 
ocdusion is the most common cause of vascular dementia 
and produces a varìety of cognitive deíidts depenđing on 
the site oí ischaemia. Among the major ỉorms oỉ dementia 
recognised are those due to multiple iníarcts, single strategic 
inỉarcts, and subcortical vvhite matter ischaemia (Binsvvan- 
ger's disease). Vascular dementia has a more acute onset 
thêm dementia due to Alzheimer's disease and in contrast to 
the continuous progression of Alzheimer's disease often has 
a stepvvise progressỉon. Risk lactors for vascular dementia 
parallel those for sơoke (p. 1269.2) and similar methods íor 
prevention and treatment may be of use but there is a lack of 
evidence feom adequately controlled trials. Cholinergic 
deGdts are vvell documented in patients vvith vascular 
dementía; cholinesterase inhibitors such as donepetíì and 
ga lan tam ine  have been lound to be well tolerated and 
effective in these patients. Positive results have also been 
seen vvdth the NMDA receptor antagonist m em antìne,25'39 
Hovvever, in the UK, NICE34 does not recommend the use of 
cholinesterase inhibitors or memantine for cognitive dedine 
in vascular dementia.

L ew y-body d em e n tìa 37-40"42 is distìnguished to m  
other types oi dementia by a State of ũuctuatmg cogniúve 
im pairm ent and coníusion; halludnations, paranoid 
delusions, a tendency to fall ỉor no apparent reason, and 
transient douding or loss of consdousness are also 
characteristic symptoms. In addition, mild exơapyramidal 
symptoms may be present and there is increased 
susceptibility to the extrapyramidal adverse eHects o! 
antipsychotics (see the Elderly, under Precautions of 
Chlorpromazine ọnp . 1051.1). Severe cholinergic defidts in 
patients w ith Lewy-body dem entia have prompted 
ơeatm ent with cholinesterase inhibitors. D onepenl and 
rivastigm ini have been shown to be vvell tolerated and 
eữective, but íurther studies are needed to establish theữ 
role.
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Aniracetam IUSAN, riNNi
Amracetam; Amracetamum; Ro-13-5057; AHHpaLieTaM. , .

,1-(4-Methoxybenzoyl)-2-pyrrolidinone. .
CI2H,3NỌ3=2192 '  /  '
CAS -- 72432-10-h M ‘ , .. .
ATC —  N06BXII ' ‘ , .
ATC Vet — ON06BX11
ỤNII — 5U6Lm96Ì'' ' ■■ * " ■ ’

Proỉile
Aniracetam is a nootropic drug that has been tried in senile
dementia (p. 388.1). It is given orally in usual doses o£ 1.5 g
daily.
Reíerences.

1. Lee CR, Benũeld p. Anỉracetam: an overvievv oỉ its phannacodynam ỉc 
and pharmacokỉnetỉc properties. and a revỉew of its tberapeutic potentỉal 
in senlỉe cognỉdve dỉsorders. Drugs Aging 1994; 4: 257-73.

2. Nakamura K- Aniracetam: its novel therapeutỉc poiential in cerebraỉ 
dysíunctional disorđers based on recent phaxmacoỉogỉcal dỉscoverỉes. 
à ỉ5  ũrug R£V 2002; 8: 70-89.

Preparatìons
Proprietary Preparatíons (details are given in Volume B)
Single-ingredient Preparations. Arg.:: Aniran; Pergamid; China:
BI Si Ung Bo Bang Un (MSS-ỈS); San Le Xi (3 ÍS S );
Shuntan (A5fi); Yi Ung Shu (ỈẤMễỉ); Gr.: Memodrin; Reíeran;
ItàL: Ampamet.

Bifemelane ịriNNi
Biíémélane; Biíemelano; Biíemelanum; MCI-2016 (biíeme- 
lane hydrochlóride); BnộeMenaH. . 
N-Methyl-^[(a-phenyl-o-tolyl)oxy]butylạmìne.
C 18H 23N O =269.4

CAS —  90293-01-9 (biíèmelane); 62232-46-6 (bitèmelane 
hydrochbrìde).
ATC —  N06ẠX08. /  ; -
ATC Vet — QN06AX08.
UNII — Z4SỎỊGN13G.

Protìlẹ
BiíemeỊane 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 cerebrovascular disorders 
induding some íorms of dementia (p. 388.1).

Preparatíons
Proprietary Prepararions (details are gỉven in Volume B) 
Single-ỉngredient Preparotions. Arg.: Cordinal; Neurocine.

Choline Alfoscerate ỊriNNi 
Alíoscerato de colina; Choiine, Alíoscérate dè;: Chõline 
Alphosceràte; Choline Glycerophosphate; Cholini Alíosceras; 
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ProfỊje
Choline alíoscerate is a precursor of acetylcholine and has 
been tried in the ưeatment of Alzheimer's disease and other 
dementias (p. 391.2). The usual oral dose is 0.8 to 1.2gdaily 
in divided doses; doses of 1 g daily have been given by 
intramuscular or slow intravenous ưỹection.

Dementía. Treatment with precursors of acetylcholine is 
not generally thought to be of beneRt in dementia 
(p. 388.1). Hovvever, in an analysis1 of 8 controlled clinical 
studies the use of choline alfoscerate shared some benetìt 
in patients with Alĩheimet^s disease or vascular dementia 
or with acute cerebrovascular disease. Results of a hm her 
3 uncontrolled studies in the same review suggested that 
it might íavour íunctional recovery in patients wlth cere- 
bral sưoke.

ỉ .  Pamettỉ L, tí  al. Choline aỉpboscerate in cognitive đedỉne and  in acute 
cerebrovascuỉar disease: an  analysỉs of pubỉỉshed dinỉcal data. Meàí 
Ageing Dev 2001; 122: 2041-55.

Preparatìons
Proprietary Preparations (details are given in Volume B)
Single-insredient Preporations. Gr.: Gliatilin: Noebra; ItaL: Bre- 
zal; Deledc Gliatilin; PoL: Gliaólin; Rus.1 Cerepro (UqKnpo); 
Cereton (IỊeperOH); cholitilin (Xcmihiiudih); cholitiline 
(XomrranHH); Gleacer (Tneanep); Gliatilin (rimarnumH); ukr.: 
Gliatilin (ĩaHanuiHH).

Codergocrine Mesilate ÍBANI
Codergocrina, tỊiesilato de; Co-dergocrine Mesilatẽ; Coder- 

: gọcririe, mésitate đe; Co-dếrgocrine.Mesylatẽ; Cò-dẹrgoaine 
MetHanesùlphoriatể; Cođergocrỉni Mesilas; .Codecgõcriìime:

silat; D ih ỵ d ro erg o to x irte  M esy la te ; D ih y d ro e rg o to x in ẹ  
M e th a n e su lp h o n a te ;  p ịh y d rQ g e n ạ te d  E rg o t AỊkạloìds; 
Érgoloid lO leỉylảĩổ (UằAN í r iy d ro g e n a te d  Ergot Alkaloids; 
Kodergokriinim esilaatti; K ptdẹrgokrin M ẹsilat; K odergokrin- 
mesilat; K odergokrin-m esylát K odergokrino  m esilatas..
CAS — 11032-41-0 (codergocrine); 8067-24-1 (codergocrìne
mesilate). ..........
ATC —  C04AE01.
ATC Vet — QC04AE01.
UNII — X3S33EX3KW.

P h a rm a c o p o e ia s . In  Eur. (see p .  v ii) , Jpn, a n d  us.
P h . E u r. 8: (C o d erg o crin e  M e s ila te ) .  A  m ix tu re  of 
d i h y d r o e r g o c o r n i n e  m e s i l a t e  ( C J i H 4 1 N 5 0 5 , 
CH4 0 j S =  6 5 9 .8 ), d ih y d ro e rg o c r is t in e  m e s ila te , a -d ih y -  
d ro erg o cry p tin e  m esila te , a n d  P -d ữ iy d ro e rg o c ry p tin e  m es i-  
la te  (ep ic rip tine  m es ila te ). I t  c o n ta in s  3 0  to  3 5 %  of 
d ih y d ro erg o co rn in e , 30 to  3 5 %  o f  d ih y d ro e rg o c r is tm e , 20  
to  2 5 %  o f a -d ih y d ro erg o c ry p tin e , a n d  10 to  1 3 %  o f p- 
d ih y d ro e rg o c ry p tin e . A  w h i te  o r  y e llo w ls h  p o w d e r .  
Sparing ly  so lu b le  in  w a te r;  sp a rin g ỉy  so lu b le  to  so lu b le  in  
a lcohol; slig h tly  so lu b le  in  d ic h lo ro m e th a n e . A  0 .5 %  
so lu tio n  in  w a te r  h a s  a  pH  of 4 .2  to  5 .2 . P ro te c t  f ro m  lighL  

U S P  36 : (E rg o lo id  M e sy la te s ) .  A  m ix tu r e  o f  t h ẹ  
m e th a n e su lío n a te  salts of th e  th re e  h y d r o g ẹ n a te d  a lk a lo id s , 
d ih y d ro erg o cristin e , d ih y d ro e rg o c o m in e , a n d  d ih y d ro e rg o -  
c ry p tin e , in  a n  a p p ro x ũ n a te  w e ig h t  ra t io  o f  1 :1 :1 . 
D ih y d ro erg o cry p tin e  m esila te  e x is ts  as  a  m ix tu re  o f  a lp h a -  
a n d  be ta - iso m e is . T he  ra tio  of a lp h a -  to  b e ta -iso m ers- is n o t  
less th a n  1.5 :1 .0  a n d  n o t  m o re  t h a n  2 .5 :1 .0 . A  vvhite to  oH- 
w h ite , m ic ro cry sta llin e  o r  a m o rp h o u s ,  p ra c tìc a lly  o d o u r le s s  
p o w d e r. S ligh tly  so lub le  in  w a te n  so lu b le  in  a ỉc o h o l a n d  in  
m e th ỵ l a lcoho l; sp a rin g ly  so lu b le  in  a c e to n e . A  0 .5 %  
so lu tio n  in  w a te r  h a s  a  pH  o f 4 .2  to  5 .2 . S to re  in  a ir t ig h t  
co n ta in e rs . P ro te c t f ro m  ligh t.

Uses and Administration
U n lik e  th e  n a tu r a l  e ig o t  a lk a lo id s  (se e  E rg o ta m in e , 
p .  6 7 4 .2 ) , c o d e rg o c r in e  m e s i la te  h a s  o n ly  l im ite d  
v a s o c o n s tr ia o r  eSects.

A  m ix tu re  o f h y d ro g e n a te d  e rg o t a lk a ỉo id s , c o d e rg o c rin e  
m esỉỉa te  is u se d  as  a n  a d ju n c t in  th e  s y m p to m a tic  ư è a tm e n t  
o f m ild  to  m o d e ra te  d e m e n tia  in  th e  e ld e r ly  (se e  also  
p . 3 9 1.3). I t  is g iv en  in  o ra l doses o í  1 m g  th re e  tú n e s  d a ily  o r  
4 .5 m g  o n c e  d aily  in  th e  m o m in g , p re íe ra b ly  b e ío re  m ea ls . 
H ig h e r  doses h a v e  a lso  b e e n  u se d . I t  h a s  b e e n  g iv en  
sub lin g u a lly , in tra m u sc u la riy , su b c u ta n e o u s ly ,  o r  b y  in tra -  
v e n o u s  in fu sio n .

In  som e co u n tr ie s , co d e rg o c rin e  m e s ila te  h a s  b e e n  u se d  
in  th e  t re a tm e n t  o f h y p e rte n s io n , m ig ra in e , a n d  in  
p e rip h e ra l  v ascu la r  d isease.

C odergocrine  es ila te  h a s  b e e n  u s e d  s in ũ la rly  to  th e  
m esila te .

D e m e n tia . C o d erg o crin e  h as  b e e n  u se d  fo r  m a n y  y e a n  in  
d e m e n tia  (p. 388 .1) b u t  its  v a lu e  is n o t  e s ta b lis h e d .1'3 O ri- 
g in ally  its  effects w e re  th o u g h t  to  b e  m e d ia te d  th ro u g h  
p e rip h e ra l  a n d  ce re b ra l v a so d ila ta t io n  b u t  i t  is n o w  d a ssi-  
fied  as a  m eta b o lic  e n h a n c e r .

1. Wadworth AN. Chrỉsp p. Co-dergocrine mesylate: a review of ỉts 
pharmacodyoamỉc and phannacokỉnetic propertíes and therapeutlc use 
ỉn age-reỉated cognỉtỉve dedỉne. Drugs Aging 1992; 2ĩ ỉ 53-73.

2. Schneỉder LS, OUn JT^ Overvlew of cỉinỉcaỉ trials of Hydergỉne in 
dementia. Arck Neurvỉ 1994; 51:787-98.

3. Schneiđer L  tí ai. Rydergỉne ỉor dementỉa. Avallable in The Cochrane 
Database of Systematic Reviews; Issue 3. Chichestcr. John Wiley; 2000 
(accessed 13/02/06).

E re d ile  d y s fu n d io n . F o r re íe re n c e  to  t h e  u se  o f  c re a m s 
c o n ta in in g  c o d erg o crin e  m esila te , iso so rb id e  d in itra te , a n d  
e ith e r  a m in o p h y llin e  o r  te s to s te ro n e  in  t h e  t r e a tm e n t  of 
e rec tile  d y sh m c tio n , see  u n d e r  G lycery i T rin itra te , 
p. 1392.3.

Adverse Effects
Adverse eHects occasionally reported w ith codergocrine 
mesilate include abdominal cramps, nausea, vomitỉng, 
headache, blurred Vision, skin rashes, nasal congestion. 
Aushing of the skin, dizziness, bradycardia, and orthostatic 
hypotension.

Local irr ita tìo n  h a s  o c c u rre d  a h e r  s u b lin g u a l u se .

Effects o n  th e  c a rd io v a sc u k ir  S y s tem . O í 8  p a tie n ts  g iv en  
c o d erg o crin e  m es ila te  1.5 m g  th r e e  tữ n e s  d a ily  fo r  th e  
tre a tm e n t  o f  d e m e n tia , 3 d e v e lo p e d  s e v e re  s in u s  b ra d y -  
ca rd ia  a sso d a te d  w ith  g e n e ra l  d e te r io ra tìo n  in  th e i r  c o n d i-  
tio n , nec ess ita tin g  w ith d ra w a l o f  th e  ư e a tm e n t .1 H o w e v e r, 
n o  s in u s  b rad y c a rd ia  h a d  b e e n  s e e n  in  4 0  e ld e rly  p a tie n ts  
in  w h o m  th e  do se  w a s  b u ilt  u p  to  1 .5  m g  th re e  t im e s  d a ily  
o v e r  3 w e e k s .2

1. Cayley ACD, tí a i  Sinuỉ bradycardỉa fol!owỉng treatm ent with 
Hydergỉne for cerebrovascular insuffidency. BM3 1975; 4: 384-5.

2. Cohen c . Sinus brađycardỉa iollowing treatm ent with Hydergine. BM3 
1975; 4: 581.

The Symbol t  denotes a preparatìon no longer actively marketed
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Precautions
Codergocrine mesilate should be used vvitìi cautìon in  
patíents w ith severe bradycardia.

Interactions

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

Pharmacokinetics
Codergocrine is rapidly absorbed írom the gastrointestinal 
tract; peak plasma concenưations are reached in about 1 to 
2 hours aíter an oral dose. Oral bioavailability is low; this 
has been atơibuted to incompỉete absorptíon ửom  the 
gasơointestìnal tract and extensive hrst-pass metabolism. It 
is 81% bound to plasma proteins. Eliminaúon is biphasic 
with a short half-life of 1.5 to 2.5 hours (a phase) and a 
longer haư-life of 13 to 15 hours (p phase). Codergooine is 
mainly excreted wdth bile in the íaeces. although small 
amounts are eliminated in the urine as metabolites and 
unchanged drug.

Preparations
Propôetary Preporotíons (details are given in Volumc B)

Singie-ingredient Preporations. Arg.: Coplexina; Ergoxina;
Hydergina; vimotadine; Austria: Dorehydrin-)-; Ergomed; 
Hydergin; Belg.: Hydergine; Ibexone; StoGlan; Braz.: Coder- 
gine; Hydergine; CatuuL: Hydergine; China: Hydergine 
SI); Perenan Si Qing (S ít) ; Trìgogine (B lí l í) ;  Cz.:
Secatoxin Porte; Fin.: Hydergin; Fr.: Capergylt; Hydergine; 
Ger.: DCCKf; Hydergin; Hydro-Cebral; Orpholt; Gr.: Border- 
sinf; Ecuor; Engestol-Hyd; Hidrosan; Huperloid; Hydergíne; 
Ibergal; Iresolamin; Kerasex; Normanomin; Nulin; Pallotrinate; 
Phenyramon; Prúnaroón; Resinat Santamin; Uvu; Zidrol; Zin- 
valon; Zodalin; Hững Kong: HeadgenỶ; Hydergine; StoGlanỷ; 
Trigogine; India: Cereloid; Hydergine; Indon.: Cirloid; Ergotika; 
Exergin; Fontula; Hydergin; Procere; Xepadergin; Israel: 
Hydergine; ItaL: Hydergina; Malaysia: Headgen; Hydeigiíie; 
Mex.: Hydergina; Phữipp.: Hydeigine; PorL: Hydeigỉne; Singa­
pore: Headgen; Hydergine; Trigogine; Spain: Hydergina; SwecL: 
Hydergin; Switz.: Ergohydrinet; Hydergữie; Thai.: Alergot Hel- 
con; Hyceral; Hydergine; Hydrine; Hymed; Nallne; Togine; Tri- 
gogine; Vasculint: Vasian; Turk.: Segol; USA: Gerimalf. 
Hydergine; Venez.: Astergina.

Mubi-ingre(£ent Preparatìons. Arg.: Diỉusil; Reagin Vascular; 
ukr.: Distonin (Hbctohhh)ỷ.

phormocopoeiol Preporations
BP 2014: Codergocrine Tablets;
USP 36: Eigoloid Mesylates Capsules; Ergoloid Mesylates Oral 
Solutlon; Ergoloid Mesylates Tablets.

Dihydroergocrístine Mesilate ỊBANMI 
Dihidroergoơistina, mesilato de; Dihidroergokrlstlno rnesi- 
latas; Dìhidroergokrìsztin-mezílảt Dihydroergocristine, mési- 

,late de; Dihydroergocristine Mesylate; Dihydroergocristine 
-Methanesulphonate; Dihydroergocrlstini Mesilas; Dihydroer- 
gocristinmesitat' Dihydnoergokrỉstiinimesĩlaatti; Dihydroer- 
gokristinmesilat; Dihydroergokristin-mesylất 
(6afì,9/?,)0aR)-N-[(2fl,5S,10aS,10bS)-5-Benzyl-l 0b-hydroxy-2- 
isopropyl-3,6-dioxooctahydro-8H-[1,3]oxazoỉo[3,2-o]pyrrolo 
[2,l-c]pyrazir>-2-yỊ]-7-methyl-4,6,6a,7,8,9,lỌ,10a-octahydroin- 
dolo[4,3-/g]quìnoline-9-carboxamide mẹthanesulphonate. 
C3SH;, NsÓ5,CRAS=707.8 /. .
CAS — 17479-19-5 (dihydroergoơistinẹ);-24730-.10-7 (dihy- 
droergocnstine mesilate)
ATC — C04AE04.
ATCVet — QC04AE04.
UNII — DS7CL18UAM.

Pharmacopoeias. In Eur. (see p. vu).
Ph. Eur. 8: (Dihydroergocristine Mesilate). A white or 
almost white, fine crystaliine povvder. Slightly soluble in 
water; soluble in methyl alcohol. A 0.5% solution in w ater 
has a pH of 4.0 to 5.0. Protect from light.

Proíile
Dihydroergocristine mesilate is a componènt of codergo- 
a in e  mesilate (p. 389.2) and has sỉmilax actions. In some 
countries it has been given orally in  doses of 3 to 6 mg daily 
in divided doses in the symptomatic treatment of mentãl 
deterioration assodated vvith cerebrovascular ìnsuíhdency. 
It has also been given by intramuscular or inưavenous 
injection.

Reíerences.
ỉ .  Prandosi A, Zavatóni G. Dihydroergocristine ỉn the ữeaonent of elđerly 

patỉents w ith cognitive đeterioration*. a double-bllnd. placebo- 
coQtrolỉeđ. dose-response study. Curr Thtr R a  1994; 55: 1591-1401.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparatioru. Austria: Nehydrúit; Braz.: Iske- 
mil; Gr.: Agiobita; Aifacrist; Ancef; Beytína; Cristil; Diertina; 
ErgobeU Ergocrist; EigoGl; Fenitina; Guadal; Memotìl; Mentì- 
dose; Normocedon; Thriolan; Tonergon; Port: Diertina; Spain: 
Diertine; Eigodavurt.
Mutai-ingredient Preparations. Arg.: Cervtlane: Cinacris; Micer- 
fin; Austria: Brinerdin: Braz.: Isketam; Norogil; Vertizine D; 
Chile-. Cervtlane; Cz.: Anavenol; Crystepint; Ersilan; Neocryste- 
pint; Fr.: Iskedyl; ItaL: Biinerdina; Mex.: Cervilan; PoL: Anave- 
nolf; Normatens; Venacom; Rus.: Anavenol (AHaaeRQH); Bri- 
netdin (EpKHepsHH); Crystepin (KpHCTtnMH); Nonnatens 
(HopMarreHc); S.Afr.: Brinerdin; Spain: clinadil; Diemil; Switz.: 
Brinerdine; Thai.: Bedin; Brinerdin; Briscotint; Ukr.: Norma- 
tens (HopMarreHc).

DihydroergocrypHne Mesilate
Dihidroergocriptina, mesilato de; Dihydroergoctyptine 
Mesỵlate; Dihydroergocryptine Methanesulphonate; Dihy- 
droergokryptíne Mesỹlatẽ.
C32H«NA,CHAS=673.8
C4S —  25447-66-9 (dihydroergocrỳptìne, a-isomer); 19467-62- 
0 (dihydroergoayptìne, p-isomer); 14271-05-7 (dihydroergo- 
cryptìne mesilate, a-isomer); 65914-79-6 (dihydroergoayptìne 
mesilate, ịi-isomer).
ATC —  N04BC03.
ATC Vet — QN04BC03.
UNII — 5AAV003TAQ (dìhydrọergocryptlne mesilate); 
Z4I7BU58DN (dihydroergocryptine mesilare a-isomer); 
79Y4U49I29 (dihydroergoayptine mesilate Ịì-isomer).

Profịlý
Dihydroergocryptine mesilate is a component of codergo- 
arine mesilate (p. 389.2) and has similar actions. It has been 
given orally in doses of up to 20 mg daily for migrainc, and 
ỉn maìntenance doscs o! up to 60 to 120mg daily ĩor 
parkinsonism. It has also been used for age-rclated 
dementia and to inhỉbỉt lactation. ỉn  some countrìes it has 
been given with caỉícine for ccrcbrovascular and peripheral 
vascular disorders.
Rcferences.

1. Scaixeỉla L  et al. Dihydroergocryptỉne in the managem ent oi senile 
psycho-organic syndrome. Ị n tJ ơ m  Pharmacol R a  1992; 12: 37-46.

2. Batóstin L  tt  aí. Alpha-dihydroergocryptine in Parkỉnson's disease: a 
multicentre random úed double blỉnd paralleỉ group study. Aăa Neurol 
Scand 1999; 99: 36-42.

3. Bergamasco B. tt al. Alpha-đỉhydroergocryptỉne ỉn the ư eatm ent o ỉ de 
novo parldnsonỉan patients: results of a multỉcentre, random ứed. 
double-blind, pỉacebo-conưolỉed study. Ảđa Neurol Scand 2000; 10Ỉ:
372-40.

4. M ỉdelỉ G, tí  aì. Alpha -dỉhyđroergocryptỉne and predỉctỉve íaciors ỉn 
mỉgraine prophylaxỉs. ln tJC lin  Pharmacol Ther200l; 39: 144-51.

5. Tergau p, tí  ai. Treatment of restless legs syndrome wỉth the  dopamine 
agonist alpha-dihydroergocrypúne. Mơv Diiord 2001; 16 :731-3.

6. Aỉbanese A, Colosímo c . Dihydroergocríptíne ỉn Parkỉnson's disease: 
dỉnical efficacy and comparison wỉth oiher dopamỉne agonists. Ađa 
Neurol Scand 2003; 107: 349-55.

7. Maỉỉỉand E. t í  aỉ. Aỉpha-dihydroergocrypUne in the long-tenn therapy oí 
Parkinson's disease. Arzneimitulforschun$ 2004; 54: 647-54.

Preparations
Proprietary Preparationỉ (detaUs are given in Volume B)

Singleingredienl Preparatíons. China-. C ripar Ci.:
A lm iridt; Ger.: A lm irid t; C rip art; Gr.: D averium ; / r i :  A lm ir- 
id+; ĩ ta l . :  Daverium ; M yrol; Mex.: Diam in; Pol.: Alnũrid; PorU: 
Striatal; R u s .:  Vasobral (Baaoổpaưi); S w itz .:  C riparf.

Multi-ingredient Preporatíons. Chimr. Vasobral ( % % £ ) ;  Fr.: 
Vasobrãi; H ong Kong: Vasobral.

Donepezil Hydrochloride
(BANM, USAN, rlNNMl

8NAG; Donépézil, ơilorhydrate de; Dpnepezil Hidroklorũn 
Donepezili Hydrochloridum; Donepezìlo, hidrocloruro de; E- 
2020; ER-4111 (donepezil); Hidrocloruro de donepeãlo; 
íl0Hene3Mna rnflpoxnopnfl.
(±)-2-[(l-Benzyl-4-pipericiyl)methyl]-5,6-dimetho)<ý-l-inda- 
none hydrochloride. '
C24H29N O 3,H C I=416.0

CAS — 120014-06-4 (donepezil); 142057-79-2 (donepeziO; 
120011-70-3 (donepezil hydroứtbnde); 142057-77-0 (donepezil 
hydrochloride).
ATC — N06DA02.
ATC Vet —  QN06DA02. 
u m  —  302T2P189D.

pharmacopoeias. In us.
USP 36: (Donepezil Hydrochloride). A vvhite to ofi-white, 
crystalline povvđer. Soluble in water and in gladal acetic 
add; slightly soluble in alcohol and in  acetonitrile; freely

soluble to soluble in chloroíorm; practically insoluble In 
ethyl acetate and in «-hexane. Store at a temperature oi 20 
degrees to 25 degrees, excursions permitted betvveen r.i 
degrees and 30 degrees.

Uses and Administration
Donepezil hydrochloride, a piperidine derivative, is £ 
reversible and selecdve inhibỉtor of acetylcholinesterasc 
with actions similar to those oí neostigmine (p. 687.2). It i: 
highly selective for the CNS and is used for the symptomatic 
treatm ent of dementia in Alzheimer's disease (p. 392.3). Ir 
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 wltb 
severe symptoms.

Regardless of severity, donepeál hydrochloride is given 
Ũ1 an initial oral dose of 5mg once daily increased ÍJ 
necessary after 4 to 6 vveeks to lOmg once daiỉy; the dose 
should be taken just beíore bedtime. In those vvith severe 
5ymptoms, aíter 3 months, a tunher increase to a dose of 
23 mg once daily may be considered. Clinical benefit should 
be reassessed on a regular basis.

In some countries, donepeál is also licensed for use in 
patients vvith vascular dementia (p. 392.3); doses are sùnìlar 
to those used for the treatment of mild to moderate 
demeniia in Alzheimer's disease.

Dementio. Donepezil hydrochloride is used in the sympto- 
matic ơeatm ent of dementia in Alzheimer's diseasc 
(p. 388.1). In inđividual studies, it appears to prođuce 
modest beneíits in some patients with mild to moderately 
severe dementia.1'4 These ũndings are also supported by a 
systematic revievv5 which conduded that, for ưeatment 
periods of up to 1 year, donepezil produces modest 
improvements in cognitive íunction and global dinical 
State. Beneht has also been reported in patients with more 
severe dementia.5'*

In th e  UK, NICE States th a t  d o n ep e z i] m a y  be u se d  in  
p a t ie n ts  w ith  m ild  to  m o d e ra te  d e m e n tia  if g iv e n  u n d e r  th e  
íolloyving c o n d itio n s :’
• treatment should only be started under spedalist 

supervision
• patients who continue on the drug should be revievved 

regularly
• treatment should only be continued if there was 

evidence of beneht
Donepezil has also been tried ÚI patients with miỉd cognitive 
impairment (MCI).10-11 Rndings to m  a double-blind study11 
have suggested that although donepezil therapy was 
assodated with a Iower rate oi progression to Abheimeĩ^s 
disease during the first year of ưeatment w hen compared 
vvith placebo, the rate of progression aỉter 3 years oí therapy 
was not Iower than that õf the placebo group. The authors of 
a systematic reviewu  of these 2 studies found no evidence to 
support the use of donepezil in patients wdth MCI. Any 
beneíits were considered to be minor, short-Iived, and 
assodated vvith signihcant adverse etíeas. A more recent 
study15 conducted over 48 vveeks íound a small but 
signiScant improvement in the score of One cognitive 
measure vvith donepeãl w hen compaied w ith placebo; 
hovvever, there were no changes in other measures of global 
impairment or íunction. The authors considered that such 
measures may not be sensitive enough to detect changes in 
patients with MCI.

Donepeãl may be eổective in the ưeatment of vascular 
dementia. Results from a randomised, conưolled srudy14 
have shown an improvement in cognition and global 
{unction in patients with probable or possible vascular 
dementia. A systematic review also conduded that 
donepezi] improved mild to moderate vascular cognitive 
impainnent in the short teim  (treatment for 6 months).15 
Thê manulacturer has reported14 that out o{ 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 shovved no statistically signiũcant 
diherence in the mortality rates between the donepezil 
(1.7%) and placebo (1.1%) groups; the risk of vascular 
events such as stroke and myocardíal iníarction was also 
similar for each group. The unexpeaedly 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 úứiibỉtor, 
galantamine, when used in  patients who did not have 
AlzheimeT's disease (see EHects on the Cardiovascular and 
Cerebrovascular Systems, p. 394.2).

1. Rogers SL, t í  a l  A 24-weck. đouble-blind, pUccbo-conơoGed triaỉ oí 
donepcTil ỉn paiients vvith Aỉzbeimer's discase. Neurơlogy 1998; 50: ỉ 36- 
45.

2. Mohs RC, tí aì. A ỉ -ycar, placebo-conơolled preservatỉon oí íunciion 
survival study oĩ donepczil in AD paticnts. N nroìogy  2001; 57:481-8.

All cross-reỉerences reíer to entries in Volume A
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3. VVinblad B, a  ai. A 1-ycar, random ừed, placebo-controllcd study of 
donepcril in paáen ts vvith mild to moderate AD. Neurology 2001; 37: 
489-95.

4. Hoimes c, tí ai. The eỉBcacy of donepeáỉ ỉn the treatm ent oi 
neuropsychíatríc symptoms ỉn  Aỉzheỉmer dỉsease. Neuroỉogy 2004; 63: 
214-19.

5. Biíks J. Harvey RJ. Donepezỉỉ for dem en tỉa đue to A liheỉm e^s disease. 
Avaỉlablc in The Cochrane Databasẹ o ỉ Systematic Reviews; ỉssue 1. 
Chichesten John  Wiỉey; 2006 (accessed 13/02/06).

6. Peỉdman H, t í  ai. A  24*week. random ừed. double-blỉnd study oỉ 
dooepeàl ỉn moderace to severe Akheimei^s dỉsease. Nenrology 2001; 57: 
613-20.

7. W ỉnblađ B, t í  ai. Donepenl in patỉents w ith severe A hheỉm ert dỉsease: 
double-blind, paraỉleỉ-group, placebo-controlled study. Lartcet 2006; 
367: 1057-65.

8. Black SE, t í  ai. Donepezlỉ preserves cognỉtỉon and gỉobal hmctíon ỉn 
patỉents vvith severe Alzheimer dỉscase. Neuroỉogy 2007; 69:459-69.

9. N1CE. Doncperil, galantamine. rivastigmine and  memantine íor the 
treatm ent oí Aizheimer's đỉsease (revỉevr) (ỉssued M arch 2011). 
Avaỉlabỉe ềt: http://www.nice.org.uk/nicem edia/llve/13419/53619/ 
53619.pdf (accessed 11/04/11)

10. Saỉlowảy s  t í  aỉ. Efficacy oỉ donepezỉl in mild cognitive ỉmpairment: a 
randomized placebo-controlled triai. Neuralogy 2004; 63: 651-7.

11. Petersen RC. t í  aỉ. Vĩtamỉn E and donepehỉ for the treatm ent of mỉld 
cognitìve impairm ent. N  Engỉ J  Med 2005; 392: 2379-88.

12. Birks J, Flidcer L. Donepeaôỉ ỉo r miỉd cognitìve ỉmpairmenL Avaỉỉable ìn 
The C odưane Database of Systematic Revtpws; Issue 3. Chichester John 
WUey; 2006 (accessed 09/08/07).

13. Doody RS, t í  ai. D onepeôỉ treatm ent o ỉ patients with MCI: a 48-week 
random ữed. placebo-controlled tiỉaỉ. Neũrology 2009; 72: 1555-61.

14. Black s, tí  a i  Efficacy and toỉerabiỉỉty of d o n ep rá l ỉn vascuỉar demenõa: 
positive resuỉts oỉ a 24-week. multỉcenter, ỉn tem atỉonal iandombed, 
pỉacebo-controỉỉed. d inỉcaỉ triaL Stroke 2003; 34: 2323-30.

15. M aỉoul R. Blỉks 'J . Donepeziỉ for vascular cognỉtive UnpainnenL 
Avaỉỉable ỉn  The Cochrane Database oỉ Systematíc Revỉews; ĩssue 1. 
Chichesten John  VVỈley; 2004 (accessed 13/02/06).

16. Eisai, Jpn. Eỉsai reports resuỉts ỉrorn ỉatest donepehỉ study ỉn vascuỉar 
dem entỉa (issued Ỉ6 th  March. 2006). Available at: http://www.eisal.co. 
jp/enews/enews200609pdí.pdf (accessed 09/08/07)

Parkinsonism. Although acetỵlcholinesterase inhibitors 
such as donepeá! hydrochloride may theoretically ivorsen 
parkinsonism symptoms, particularly tremor, it has been 
tricd for use in the treatment of drug-induced psychosis in 
patients with Parkinson's disease (see Disturbed Beha- 
viour, p. 1030.2).

A d v e r s e  E ffe c ts  a n d  T re a tm e n t

Adverse eííects of acetylcholinesterase inhibitors such as 
donepeál notably indude naụsea, vomiting, anorexia, 
diarrhoea, íatigue, and di7ziness. Other common adverse 
eííects indude abdominal pain, dyspepsia, rash, pruritus, 
headache, somnolence, musde cramps, insomnia, svveating, 
tremor, and syncope; upper-respiratory-trad and urinary- 
ưact iníections have been noted. Rare cases of angina, sino- 
atrìal and AV blocks, bradycardia, peptic ulcers, gastro- 
intestinal haemorrhage, exơapyramidal symptoms, and 
seizures have been observed. Psychiatric disturbances. 
induding depression, halludnaúons, agitation, aggressive 
behaviour, and conỉusion have also been reported. There is 
a potential for bladder outữovv obstruction. Minor increases 
in serum-creatine kinase have also occurred with donepeál.

Increased liver transaminases ha ve been noted with 
acetylcholinesterase inhibitors; hepatotoxidty may be 
severe with the acetylcholinesterase inhibitor taa ỉn e  (see 
p. 398.3).

The use of acetylcholinesterase inhlbitors has been 
assodated vvith vveight loss and consequently some lỉcensed 
p ro d u a  irưormation has recommended that a patient's 
vveight is monitored duting treatment. Female patients have 
been íound 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 Hỉíects of Neostigmine, p. 688.2.

Revievvs of the saíety profile of donepezil.
1. CSM/MCA. Donepezil (Aricept). Cunrnt Probỉems 1999; 25: 7. Also 

available au h u p ://www.mhra.gov.uk/home/idcplg?IdcService»GET_ 
FILE6-dDocName=CON20232356-RevisionSelectionMcthod=LatestRc- 
ỉeased (accessed 13/08/07)

2. Jackson s. t í  aỉ. The saíecy and tolerability of donepexỉỉ ỉn patients with 
Aỉzheỉmer's dỉsease. Br J  Clin Pharmaal 2004; 58 (suppl ỉ) : 1-8.

Effects on the cardiovascular System. The Australian 
Adverse Drug Reactions Advisorỹ Committee noted in 
October 2004 that it had received 32 reports of cardiac 
arrhythmias associateđ with donepezil (14 of bradycardia, 
1 bũndle branch block, 5 AV blocks, 10 cases oí syncope, 
and 2 unspedBed), as well as 7 cases of myocardial Iníarc- 
tion or cardiac arrest.1 There had been 7 reports of similar 
cardiovascular eííects with rivastigmine and 6 wíth galan- 
tamine; the larger num ber w ith donepezil was almost cer- 
tainly due to vvider usage o! this drug. Most patíents 
recovered w hen the drũg was stopped or the dose 
reduced, though many were hospitaliseđ and in 4 cases a 
pacemaker was required.

One study tn vascular dementía repọrted an increased 
death rate w ith donepezil (see Dementia, p. 390.3) but no 
increase in vascular events.

1. Adversc Drug Reacdons Advisory Conuninee (ADRAC). cholinestnase 
ỉnhỉbỉcois and caidỉac airhythm ỉas. Ausí Adverse Dtuị R tađ Bull 2004; 23: 
19-20. Also avaiỉable at: http://m vw.tga.gov.au/adr/aadrb/aadi0410. 
pd f (accoscd 13/02/06)

Etteds on the nervous System. Restless legs, mumbling, 
and stuttering developed in an elderiy patient after 
ỉncreasing the dose of donepezil to 10 mg daily.1 Symp- 
toms resolved when donepenl was withdrawn and 
recurred on rechallenge.

1. Axnouyal-Đarkate K. tí  ai. Abnormaỉ movements with doneperil ỉn 
A kheim er dỉsease. A m  Pharmacoứưr 2000; 34: 1347.

Effeds on the urínary tract. Urinary incontinence is a 
recognised adverse effect of the older antidioỉinesterases 
such as neostìgmine; not unexpectedly there have also 
beẹn cases assodated with donepeál.1

1. Hashiraoto ỈA. t í  ai. Urỉnary Incominence: an  unrecognỉsed adverse 
eữect w ith donepexiỉ. Laruxt 2000; 356: 568.

Precautìons
Donepeál and other acetylcholinesterase inhibitors should 
be used w ith caution, if át all, in patients w ith 
gasưointestinal or urinary-traa obstruction; their use is 
not recommended in patients recovering bom  bladder or 
gastrointestinal suigery. Care is also required in patients 
with a history of asthma, obstrucdve pulmonary disease, 
Parkinson's disease, or seizures, and in those, with, or at risk 
of developing, peptic ulcer disease. Patients w ith 
cardiovascular conduction disorders such as sick-sinus 
syndrome may be susceptible to the vagotonic eHects of 
acetylcholinesterase inhibitors.

Dizziness, somnolence, tatigue, and m usde cramps may 
occur espedally when starting treatment with or increasing 
the dose oỉ acetylcholinesterase inhibitors; the períoimance 
oí skilled tasks such as driving may be aữected.

Porphyria. The Drug Database for Acute Potphyria, com- 
piled by the Nonvegian Porphyria .Centre (NAPOS) and 
the Porphyria Centre Sweden, dassiSes donepezil as possi- 
bly porphyrinogenic; it should be used only when no sater 
altemative is available and precautions should be consid- 
ered in vulnerable patíents.1

1. The Drug Database for Acuce Porphyrỉa. Avaiỉabỉe au h ttp ://w w w . 
drugs-porphyria.org (accessed 25/10/11)

Interactions
As for Neostlgmine, p. 688.3. Hepatic metabolism oi 
donepezil Via the cytochrome P450 System has been 
demonstrated; plasma concentratìons oỉ donepeál may be 
raised by drugs that inhibit the isoenzyme CYP3A4 su ch as 
ketoconazole, itraconazole, and erythromydn, ảnd by those 
that inhibit the isoenzyme CYP2D6 su ch as Quoxetine and 
quinidine. Conversely, plasma-donepezil concentratíons 
may be reduced by enzyme inducers such as riíampidn, 
phenytoin, carbamazepine, and alcohol.

Antimuscarinics. Although antimuscarinics are expected 
to antagonise the efiects of anticholinesterases. such com- 
binations are sometimes used in  patients with dementia 
who are disưessed by symptoms of urge incontinence.1 
There have been, however, a few cases2 of agitation, 
anxiety, conhiSion. aggression, and delusion predpitated 
by tolterodine in patíents who had been stable on donepeál 
or rivastigmine. The interaction appeared to cause a State 
of cholinergic neurogenic hypersensitivity, similar to sud- 
den withdrawal of the anticholinesterase.

1. Siegỉer EL, Reỉdenberg M. Treatmenc oỉ urỉnary ỉncontỉnence with 
antichoiỉnergỉcs in patỉents taking cholinescerase inhỉbitors ỉor demen- 
tìa. cỉin pharmaaỉ Ther 2004; 75 :484-8.

2. Edwards KR, 0 'C onnor JT. Rỉsk o ỉ deỉỉrium witb concomỉiant use of 
toỉterodỉne and acetylcholinesterase Inhibỉtors. J  Am Geríatr Soc 2002; 
50: 1165-6.

Pharmacokinetics
Donepezil hydrochloride is vvell absorbed from the 
gastrointestinal tran, maximum plasma concentrations 
being achieved vvithin 3 to 4  hours aíter Lngestion. It is about 
95% bound to plasma proteins, mainly albumin. Donepezil 
undetgoes partial metabolism Via the cytochrome P450 
isoenzyme CYP3A4, and to a lesser extern by CYP2D6, to 4 
major metabolites. About 11 % of a dose is present in plasma 
as 6-0-desmethyldonepezil, vvhìch 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% bom  the íaeces; 28% remains 
unrecovered suggestỉng accumulation. The eliminatíon 
half-Ufe is about 70 hours. Steady-state concentrations are 
achieved vvithin 3 weeks of the start of therapy.

Reíerences.
1. Tlseo PJ, t í  al. Metaboỉỉsm and  elừnitiatioQ oi 14C^ỉonepezỉl ỉn  hea lth r 

voỉunteers: a  sỉngle-dose study. Br J  Clin Pkarmũcol 1998; 46  (suppỉ ỉ) : 
19-24.

2. Reyes JF, t ì  al. S teady-sute phaxmacoỉdneỉlcs, pharmacodynamỉcs and 
toỉerabỉtity of doneperỉl hydrocbỉorỉde bỉ hepatỉcalỉy bnpaỉred paticnư. 
Br J  ơ b t Pharmacữl 2004; 38 (suppl ]): 9-17.

3. Nagy CF, t ì  ữl. Steady*state pharm acoldneúa and salety of doneperil 
HCI in subjects wỉtb m oderately bnpaỉred renal bm ctỉon. Br J  ơ m  
Pharmacoỉ 2004; 58 (suppl 1); 18-24.

Preparatíons
Proprietary Preparations (details are given ìn Volume B)
Sìngla-ingredient Preparations. Arg.: Ahaimax; Cebrocal; Crialix; 
Cristadar; Donepes; Donnox; Donpex; Donzeimert; Endodar; 
Eranz; Lirpan; Oldinot; OneSn; Valpex; AustraL: Aricept; Aus- 
tria: Aricept; Beíg.: Aricepc Braz.: Epez; Eranz; Ziledon; 
Canad.: Aiicept; Chữe. Dazolin; Dopaben; Eranz; Evimal; Fin- 
dp; China: A Rui SỊ (WSi)Vf); Aricept ); Pang Qing Ợĩ
» ) ;  Fu Si Ke (^»f3S); Gai Fẹi ( â é ) ;  Jia Qi (insị); Nuo 
Chong (ẩ ỉ t) ;  Sai Litig Si Si Bo Hai (S tíỉS ); Cz.;
Adonep; Alzhedonf; Alzil; Aiicept; Caloíra; Dobedỉpil; Donpe- 
thon; Dospelin; Eáda; Landex; Mázil; Nepla; Oneza; Prome- 
more; Tolerdilan; Yasnab Denm.: Aricept; Dobedlpilt;
Domethan; Doneprion; Doneradof; Donespes; Memact; Firi.: 
Arìcept; Doneratio; Yasnal; Fr.: Aricepc Ger.: Aricept; Gr.: Ari- 
cept; Arípeâl; Dementís; Donegab Donelet Donesan; Don ester, 
Donopez; Dozilax; Hanla; Kibilis; Nepezib Penezil; Pezale; Razil; 
Sulbenin; Tactrob Venaxen; Hong Kory. Aiicept; Hung.: Ari- 
cept; Donecept; Donecól; Donesyn; Palixid; India: Aricep; Dep- 
zil; Donasure; Donax Donecept' Donep; Dopezib Dorent; Nozil; 
Indon.: Aldomer; Alrim; Aiicept; Pordesia; hỉ.: Aricept; Arìpez; 
Aiipil; Aiízime; Dentap; Donecept; Donelinn; Donesyn; Dozept; 
Israel: Aricept; Asenta; Memorit; ItaL: Aricept; Lizidra; Memac 
Yasnoro; Jpn: Aricept' Malaysia: Aricept; Mex.: Eranz; Norw.: 
Aricept; NZ: Aricept; Concorda; Donaccord; Donezil; pkữipp.: 
AricepC Done; Donezeb PoL: Alzdone; Alzepezib Apo-Doperib 
Aricept; Cogiton; Cognezil; Dobedipit; Donecept; Donedeus; 
Donectil; Donemed; Donepex; Doneption; Donesyn; Memo- 
cepc Mensapex; Redumas; Ricordo; Symepezib Yasnab Port: 
Alizil; Alkimus; Aiicepc Danưipilt; Dilpezef; Dizil; Dolizif; 
Premptel; Paxelt; Rus.: Aiicept (ApHcenr); Yasnal (RcHan); s. 
Afr.: Aricept; Ariknovv; Donecept; singapore: Aricept; Spain: 
Aricept; Lixben; Yasnab Sxved.: AiicepC Azepezil; Switz.: Ari- 
cept; Thai.: Arìcept; Donept; Tonizep; Turk.: Aừancer; Aricept; 
Atypez; Dement; Divare; Doenza; i3ozyl; Nopez; Zhedon; UK: 
Aricept; ukr.: Almer (Anuaep); Alzepil (Ajnetnui); USA: Aricept; 
Venex.: Eranz.
Pharmocopoeid Preporoiiotu
USP 36: Donepezil Hydrochloride Orally Disintegrating Tablets; 
Donepezil Hydrochloride Tablets.

Fonturacetam ỊriNNi ®
BRN-5030440; N-Carbamoyl-methyl-4-phenyl-2-pyrrolĩdone; 
Carphedon; Fonturacétam; 'Fonturàcetamum; Karfedon; 4- 
Phenylpỉracetam; (UoKtypaqeTaM.

: rac-2-(2-Oxo-4-phenylpyrolidln-T-yl)acetamide. 
Ct2H,áN202=2183 ’ -
CAS -77472-70-9 -
um  — 99ỌW5JU66Y.

P ro ỉile

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

Preparations
Proprietay Preparations (details are gỉven in Volmne B)
Single-ingrec&ent Prepomlions. Rus.: Phenotropil ((beBoipomư); 
Vkr.: Entrop (SKtpon); Phenoơopil (OeHOTponiu).

Galantamỉne Hydrobromide
ỊBANM, USAN, r/NNMỊ
Galantamina, hidrobromuro de; Galantamine, Bromhydrate 
de; Galantaminhydrobromid; Galantamini hydrobrornidum;

; Galanthaminẽ Hydrobromide; Galanthamini Hydrobromi- 
dum; Hidrobromuro de gaíantamina; ranaHTaMMHa ruqpo-
6pỏMMfl. ' r ...............• ■ ■ ■ ■ ■
(4aS,6fl,8aS)-4a.5,9,10,1 T,l2-Hexahydro-3-methoxy-11- 
methyl-6H-benzofuro[3a,3,2^e/][2]benzazepin-6-ol hydro- 
bromide '  ■ '•
C,7H2iN03,HBr=368.3
GAS —  357-70-ỏ (gaĩantàmme), 1953-04-4 (galantamme
hydmbromíde) ' ‘ ' 1
ÁTC—.N06DA04.
ATC Vet — QN06ỌẠ04. ' , " , , , ■
u m  — MM_PTDịỹỳw. ^

D escrip tion . The hydrobromide of galantamine, an 
alkaloid vvhich has been obtaỉned íroni the Caucasian 
snovvdrop (Voronov's snowdrop), Gaỉanthus woronơwii 
(Amaryllidaceae), and related spedes.
Pharmacopoeias. In ơtin., Eur. (see p. vii), and us.
Ph. Eur. 8: (Galantamine Hydrobromide). A white or almost 
white, crystalline or amotphous powder. Sparingly solubỉe 
in  vvater, very slightly soluble in dehydrated alcohol it 
dissolves in dilute Solutions of alkali hydroxides. pH oỉ a 2% 
solution in w ater is 4.0 to  5.5.
USP 36: (Galantamine Hydrobromide). A white to almost 
vvhite powder. Spaiingly soluble in  wat«7 very slightly

The Symbol ®  denotes a substance vvhose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed
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soluble in alcohol; soluble in 0.1N sodium hydroxide; 
insoluble in propyl alcohol.

Uses and Adminỉstratìon
Galantamine hydrobromide is a reversible inhibitor of 
acetylcholinesterase actìvlty, w ith actìons similar to those of 
neostigmine (p. 687.2). Ít also has an intrinsic action on 
nicotinic receptois. It is used in the symptomatic treatment 
of mild to moderately severe dementia in Alzheimer's 
disease (bu tseep . 394.1).'

Galantamine is given as the hydrobromide although 
doses are expressed in terms of the base; 5.1 mg 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 hirther increased to 12 mg tvvice 
daily according to  response and tolerance. A modihed- 
release preparation is also available íor .once-daily use. The 
dinical beneht of galantamine should be reassessed, 
preíerably within the íĩrst 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.

Aidministration in hepatic impairment. No dose adjust- 
ment of galantamine is necessáry in  mild hepatic impair- 
ment. Patients with moderate impairment should begin 
with an oral dose of 4m g once daily (or 8mg every other 
day if using a modưied-release preparation), preíerably 
taken in the moming, for at least one week; thereaíter the 
dose may be increased to  4m g twice daily (or its once- 
daily equivalent if using a modUied-release preparation) 
íor at least 4 weeks, with subsequent increases up to a 
maximum oi 8m g twice daily (or its once-daiiy equivaỊpnt . 
ư using a modiAed-release preparation). Galapiámine is 
contta-indicated in  severe ũnpairment (Child-Pugh score 
greater than 9) due to lack oỉ data.

Administration in renal impairment. UK licensed produa 
iníonnation States that no dose adjustment is necessary for 
galantamine in mild or moderate renal impaứment. How- 
ever, us licensed product iníormation recommends that 
the dose should not exceed 16mg daily in patients with 
moderate impainnent.

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

Dementia. Revietvs1'5 suggest that galantamine is of 
beneht in patients vvith mild to moderate symptoms of 
Alzhemer's dìsease (p. 388.1); evidence in more severely 
impaứed subjects is lacking. In the UK, NICE States 
that galantamine may be used in patients with mild to 
moderate dementia ư given under the followmg condi- 
tions;4
• ơeatm ent should only be started under spedalist 

supervision
• patients who continue on the drug should be revievved 

regulaxly
• tteatm ent should only be continued u  there was 

evidence of beneũt
Galantamine may also be eSective in the treatment of 
vascular demmtia. Results hom  a randomised, controlled 
study5 have shown a trend towards improved cognition in 
patients with probable vascular dementia, althoughpatients 
numbers were too small for this to be signiBcant. A more 
recent multicenưe study4 in patients wlth ptx)bable vascular 
dementia ỉoimd cognitive improvement with galantamine 
to be greater than with placebo; however, improvement in 
daily actìvitìes w ith galantamine was similar to that seen 
with placebo.

A systematic reviewJ conduded that galantamine could 
not be recommended for tteatm ent in patients with mild 
cognitive ỉmpairment because of limìted dỉnical beneht and an 
unexplained assodation vtdth an excess death rate (see also 
EíỄects on the Cardiovascular and Cerebrovascular Systems, 
p. 394.2).
1. Scott u , Goa KL. Galamamìne: a rcvicw of ỉts use ỉn Akheỉmeris dísease. 

Drugs 2000; 60: 1095-1122.
2. Pearson VE. Gaỉantamỉne: a new  Alíhrim er drug with a past Uíc. Ann 

Pharmaather 2001; 35: 1406-13.
3. Loy c, Schneider L  GaUntamỉne ỉor A kheỉm ert disease and miỉd 

cognỉtive impairment. Avaỉỉable ỉn The Cochrane Dauba se of 
Sysiematic Revievvs; Issue 1. Chichester. John v/iley; 2006 {accessed 
14/02/06).

4. NĨCH. Donepeâl. galantamine, rívastígmỉne and m enuntíne ỉor the 
treatm ent o( Alzheimcr,s disease (review) (issued March 2011). 
Avaỉlable a t: http://www.niee.org.uk/nlceniedìa/ĩive/13419/53619/ 
53619.pdf (accessed 11/04/11)

5. Erkinịuntti T, tí  ai. Efficacy oí galantamỉne in probabỉe vascular 
dementía and Aỉzheimer/S disease combined w ith cerebrovascular 
disease: a randomỉsed ưial. Lanetí 2002; 359:1283-90.

6. Auchus AP, tí ai. Galamamine treatm ent of vascuỉar dementía: a 
randoraứed tiial. Neurology 2007; 69: 448-58.

Adverse Effects, Treatment, and Precautỉons
As for Donepeãl, p. 391.1. Hypertension has also been 
reported vvith 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 
iníormation it is contra-indicated in such patients; it should 
also not be given to patients vvith both signỉficant hepatic 
and renal impairment.

Effects on the cardiovascular and  cerebrovascular Sys­
tems. Results from 2 studies of the use o{ galantamine in 
mild cognitive impairment (an unlicensed indication) 
have suggested that there may be an increased risk of 
death in patients given galantamine compared vvith those 
on placebo: out of a total of about 2000 patients, 13 died 
in the galantamine groups with only 1 death reponed in 
the placebo groups.1-2 Ãbout half of the deaths were 
caused by cardiovascular or cerebrovascular events.

For a suggestion of possibly increased mortality with 
donepeĩil in patients with vascular dementia, see Dementia, 
p. 390.3.

1. Janssen-O nho Inc. Saỉety iníormaúon ừom Invesúgaúonal studies with 
Reminyl (galantamine hydĩóbromide) in mild cognitíve impairmeni 
(MCI) (issued 18th Apriỉ, 2005). Available at: http://www.hc-K.gc.ca/ 
dhp-m ps/alt_ form ats/hpfb-dgpsa/pdf/m cdeíf/rem lnyl hpc-eng.pdf 
(accessêd 05/08/08)

2. Onho-McNeil Neurologỉcs. Inc. Im ponant prescribing iníormaiion: 
deaths in subịects with mild cognitive ĩmpairment (MC!) (issued 3ỈSI 
March. 2005). Avaiỉable at: http://www.fda.gov/downloads/Safety/ 
MedWatch/SafetyInformatjon/SaỉeỉyAỉertsforHumanMedỉcalProducts/ 
UCM ỉ 64870.pdf (accessed ỉ 9/08/10)

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

■ the Porphyria Cenưe Svveden, dassihes galantamine as 
possibly porphyrinogenic; it should be used only when no 
saíer altemative is avaìlable and precautíons should be 
considered in vulnerable patients.1

I. The Drug Database for Acute Porphyria. Avaiỉabỉe at: hnp://www. 
dnjgs-porphyria.org (accessed 25/10/11)

Interadions
As for Neostigmine, p. 688.3. Galantamine is partially 
metabolised by the cytochrome P450 isoenzymes CYP2D6 
and CYP3A4. Consequently its bioavailabỉlity may be 
increased by drugs that inhibit CYP2D6, such as quinidine. 
Đuoxetine, Đuvoxamine, 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 gastrointestìna] tract. 
Peak plasma concentratíons are reached in  about 1 hour 
aíter ingestìon from conventional tormulations; with 
modihed-release íormulations, peak concentrations occur 
about 4 to 5 hours aíter a dose and ạre somewhat lower. The 
absolute oral bioavailability of galantamine is about 90%. 
The presence of food delays the rate of absorption although 
the extern of absorption is not aữected. Protein binding is 
about 18%. Galantamine is partially metabolised by the 
cytochrome P450 isoenzymés CYP2D6 and CYP3A4; a 
number of active metabolites are íormed. The elimination 
ha]f-life is about 7 to 8 hours. Aiter 7 days, the majority of a 
single oral dose is recovered in the urine with up to about 
6% deteaed in the taeces; about 20 to 30% of the dose is 
excreted in the urine as unchanged galantamine. Clearance 
is reported to be 20% lovver in íemales than in males and 
25% lower in poor metabolisers than in extensive 
metabolisers.
Reíerences.

1. Zhao q, t t  al. Pharmacokỉnctics and satety oỉ galamamine in subjectỉ 
with hepatíc Impairmcnt and healthy volunteers. J  CUn pharmacoì 2002; 
42: 42S-Ỉ6.

2. Piotrovsky V, tt  al. Galaniamine population p h a m a c o td n n ia  in 
patìents w ith A txhdm e^s dúease: modelỉng and sỉmulatíons. J  cỉĩn ■ 
Pharmaml 2003; 43: 514-23.

3. Farlow Mit. Cỉỉĩũcal phannacokỉnetỉcs of galaniamlne. ơ in  Pharmaco. 
kirul 2003; 42: 1383-92.

P repara tions

PropHetary PreparaHons (details are given in Volume B)
Sngle-ingredient Preporotions. Arg.: Intelec Memolos; Numen- 
dal; Reminyt AustraL: Galantyl; Reminyl; Austria: Reminyl; 
Belg.: Reminyl; Braz.: Reminyl; Canad.: Reminyl; Chile: 
Galamed; Reminyl; chirut: Hui Min (S<&); Jin Kang Ung u 
(&JÊ?lýj):Q i Er Neng (Sfl)tỊẼ); Reminyí (TỉăKS); Shi Wei 
Bao (ÌẼịỀS); Yi You Li Ning (S t t í iỸ ) ;  Cz.: Apo-Galant; FIa-

shemelt; Galamedỷ; Kuromentt;.OxyGalf; Reminyl; ZapTron- ; 
Denrn.: Reminyl; Fin.: Reminyl; Fr.: Reminyl; Ger.: Galnor;; 
Remínyl; Gr.: Aneprosil; Galanyl; Memo-Farmellas; Memoto i 
Ufe; Reminyl; Riminyl; Zoroflog; Hong Kong: Reminyl; IndU : 
Galamer; Indon.: Reminyl; Irỉ.: Galsya; Reminyl; Isrạel: Remi 
nyl; ItaL: Galema; Reminyl; Jpn: Reminyl; Malaysia: Reminy 
Mex.: Reminyl; Neth.: Bergal; Galantagen; Galantex; Reminyi 
Norw.: Reminyl; NZ: Galantyl; Reminyl; Philipp.: Reminýi 
PoL: Nĩvalin; Port.: Reminyl; Rus.: Nivalín (Hhbmhh); Reminy 
(PeMHHHB); S.Afr.: Reminyl; Singapore. Reminyl; Spain: Gal 
nora; Remỉnyl; SwciL: Reminyl; Switz.: Reminyl; Thai.: Remi 
nyl; Turk.: Reminyl; UK: Elmino; Galsya; Gatalin; Lotprosin 
Reminyl; Ukr.: Nivalin (HHBamuỉ); USA: Razadyne; Vatez.: Pro 
neurax.

Pharmacopoerâl Preparotions
U SP 36: G alan tam ỉne Tablets.

Idebenone ỊriNNi

CV-2619; Idebenona; Idébénone; Idebenonum; Hfle6eHOH.
2-(10-Hỵdroxydecyl)-5,6-dimethoxy-3-methyl-p-benzõqlii-
none.
C„H3o0 5=338.4 
CAS — 58186-27-9.
ATC —  N06BX13.
ATC Vet — QN06BX13.
UNII — HB6PN45W4J.

Profile
Id e b e n o n e  h a s  b e e n  d esc rib ed  as  a n o o tro p ic  a n d  a n  
a n to x id a n t .  It is u se d  in  th e  t re a tm e n t  o f m e n ta l  im p a irm e n t  
asso c ia ted  vvitb c e re b ro v a sc u la r  d iso rd ers . A d o se  o f 9 0  m g  
d a ily  h a s  b e e n  g iv en  o ra lly  in  2 d iv id ed  doses a f te r  food . 
Id e b e n o n e  h a s  a lso  b e e n  tr ie d  in  A lz h e ím e r 's  d isease .

I d e b e n o n e  is u se d  in  t h e  s y m p to m a tic  m a n a g e m e n t  of 
v a r io u s  d in ic a l  m a n i íe s ta d o n s  o f F rie d re ic h 's  a ta x ia  in  
p a t ie n ts  ag e d  8  y e a rs  a n d  o v e r . D oses a re  g iv en  o ra lly  w ith  
food  a c c o rd in g  to  b o d y -w e ig h t:  in itia l doses  of 3 0 0  m g  th re e  
tim e s  d aily  in  p a d e n ts  w e ig h in g  o v e r  45  kg  o r  o f  1 5 0 m g  
th re e  tím e s  d a ily  in  th o s e  w e ig h in g  4 5  kg o r  u n d e r  a re  
r e c o m m e n d e d . A f te r  a t  le a st 6 m o n th s  th is  m a y  b e  
in c re a se d , a c c o rd in g  to  re sp o n se  a n d  to le ra n c e . to  7 5 0 m g  
th re e  tim e s  d a ily  in  p a d e n ts  o v e r  45  kg  o r  4 5 0  m g  th re e  
t im e s  daily  in  th o s e  vveighing  45  k g  o r  u n d e r .  I f  n o  
a d d it ío n a l  im p ro v e m e n t is  see n  a f te r  6 m o n th s  o n  th e  
h ig h e r  dose , t h e  dosage  s h o u ld  b e  re d u c e d  to  th e  in itía l  
dose.

A lte m a tìv e ly , in  so m e  c o u n trie s , id e b e n o n e  m a y  b e  
l icen se d  specificaU y fo r  th e  ư e a tm e n t  o f  c a rd io m y o p a th y  
a s so c ia te d  w ith  F r ie d re ic h 's  a ta x ia ;  fo r  e x a m p le ,  in  
S w itz e rla n d , a  d o se  o l  5 m g /k g  daily  in  3 d iv id ed  d o ses  is 
r e c o m m e n d e d  fo r  su c h  u s e  in  p a tìe n ts  aged  4  y e a rs  a n d  
o v er .

L e u c o c y to p e n ia  a n d  a g ra n u lo c y to s is  h a v e  b e e n  re p o r te d  
ra re ly  w ith  th e  u s e  o f id e b e n o n e . S o m e Iicen sed  p ro d u c t  
in ỉo rm a t ìo n  re c o m m e n d s  th a t  a  c o m p le te  b lo o d  ce ll c o u n t  
a n d  l iv e r  h in c t ìo n  tes ts  sh o u ld  b e  p e r io rm e d  b e lo re  s ta r t ín g  
t r e a tm e n t  a n d  re g u la rly  th e re a í te r ,  a n d  a lso  b e ỉo re  a n d  a f te r  
d o se  in c re a se s . Id e b e n o n e  s h o u ld  n o t  b e  used  in  p a t ie n ts  
w i th  m o d e ra te  o r  se v e re  h e p a t íc  im p a irm e n t a n d  u s e d  vvith 
c a u tìo n  in  th o s e  w i th  m ild  im p a irm e n t.

Id e b e n o n e  is a lso  b e in g  in v e s tìg a te d  fo r th e  t r e a tm e n t  of 
D u c h e n n e  m u s c u la r  d y s ư o p h y , L eb e r 's  o p tìc  a tro p h y , a n d  
th e  m u ln sy s te m  sy n d ro m e  o f  m ito c h o n d ria l  m y o p a th y , 
e n c e p h a lo p a th y , lac tic  ac idosis, a n d  sơ o k e -lik e  ep iso đ es  
(M ELA S).

I d e b e n o n e  is a v a ila b le  a s  a  1 %  c re a m  Ịo r th e  co sm etíc  
t r e a tm e n t  o f  w r in k le s .

D e m e n tia . Id e b e n o n e  w a s  ỉo u n d  to  b e  safe a n d  e ỉfe c tív e  
in  p a t ie n ts  w i th  m ild  to  m o d e ra te  A h h e im e d s  d isease  
(p. 3 8 8 .1 ) w h e n  fo llo w ed  fo r  u p  to  2 y e a rs .IJ  I n  a  í u r th e r  
s tu d y ,3 its sa íe ty  a n d  e íh c a c y  w e re  co m p a rab le  to  ta c rin e . 
H o w e v er, a n o th e r  s tu d y 4 fo u n d  n o  c lin ica lly  s ig n ih c a n t 
slovvõng o f  c o g n itìv e  d e d in e  in  p a tie n ts  w ith  A lz h e ữ n e r 's  
d isease  ư e a te d  vvith  id e b e n o n e .

1. VVcycr G. ef al. E ỉíiacy  and salety of idebcnone in th e  ỉong-tenn 
treatm cnt of Alxhcimc^s disease: a double-blỉnd, pỉacebo connoUed 
m ultícentre study. Hum Psychopharmacol ơ ờt Exp 1996; 11: 53-65.

2. Guomann H. Hadler D. Sustained efficacy and saíety of idebenone ỉn the 
treatment of Aliheimer^s disease: update on a 2-year doubỉe-bỉind 
raultìcenơe study. 3 Nrural Transm 1998; 54 (suppl): 301-10.

3. Guttmann H. et aỉ. Saíety and eỉỉicacy of idebenone versus tacrỉne in 
patìents vvith Aỉaheime^s dỉsease: results oí a randomized, double-blind, 
paraỉlel-group multỉcenter study. Pharmacopsyehiđiry 2002; 35: 12-18.

4. Thai Li, tí  a i  Idebenone ưeatment ỉails to s)ow cognitive dedỉne in 
Akhelmeris disease. Neuroỉogy 2003; 61:1498-1502.

P r ie d re ic h ^  a t a x i a .  P re lim in a ry  s tu d ie s  o f id e b e n o n e  in  
th e  ơ e a tm e n t  o f F rie d re ic h 's  a ta x ia .1'7

1. Hausse AO, tí aì. Idebenone and reduced carđỉac hypertrophy in 
Friedreich's ataxia. Heart 2002; 87: 346-9.

2. Artuch R. tí  a i  Friedreich's ataxỉa: ỉdebenone ưeaonent in eariy stage 
patỉents. NeuToptàiatria 2002; 33: 190-3.

3. Mariottỉ c, tí ai. Idebenone treaunent in Friedreich patíents: onc-ycar* 
long randomiied placebo-controiled ưial. Neurology 2003; 60:1676-9.

Al] cross-reíerences refer to entries in Volume A
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4. Buyse G, tí  ai. Idebenone treatm em  in Frieđreich's ataxia: neurologỉcal, 
cardiac, and biochemical monitoring. Neuroỉogy 2003; 60: 1679-31.

5. Rustin p. et ai. Idebenone treatm ent in Friedĩeỉch patìents: onc-year- 
long randomiied placebo-controllcd trial. Neuroỉogy 2004; 62: 524-5.

6. Dỉ Prospero NA. tí  aỉ. Saỉety. tolerability, and  phannacokìnetics of high- 
dose ídebenone ỉn padents vvith Príedreich ataxia. A n h  Neural 2007; 64: 
803-Ồ.

7. Di Prospero NA. tí  a i  Neurologỉcaỉ eỉlects of high-dose idebenone ỉn 
parients with Friedreich's ataxia: a randomiscd. placebo-controỉled trial. 
Lanctí Neuroỉ 2007; 6: 878-86.

Preparatíons
Proprietary Preparations (details are given in Volume B)
Single-ingredient Preporatíons. Arg.: Esanict; Geniceral; Idesole;
Nemocebral; Paverưin; Sicoplus; ulcourona; Canad.: Catena;
Ch ina: Jin Bo Rui (áỉWSỊ|); ItaL: Mnesis; Mex.: Lucebanol;
Port: Amizal; Cerestabon; Idecortex; Rus.: Neiromec
(HeSpoMCT); Noben (Ho6ch); Switz.: Mnesist; USA: Prevage.
Muhi-ingredient Preparatíons. Arg.: Idenimo; Idesole Plus;
Nemocebral Plus; India: Hi-Q Plus; Hi-Q.

Memantine Hydrochloride
ÍBANM, USAN, rlNNMI

'1-Amino-3,5-dimethyladamantane Hydrochlòride; D-145 
(memantine); 3,5-Dimethyl-1-adamantananiine hydro- 
chloride; DMAA (memantine); Hidrodoruro de memantiha; 
Memantin Hidroklorur; Memantina, hidrocloruro de; 
Mémantine, Chlorhydrate de; Memantini Hỵdrochloridum; 
MeMaHTMHa fnflpoxnopnfl. ' '  ■■ ■■ -
3,5-Dimethyltricyclo[33.1.1.3,7]decan-)-amine hydrochloride. 
C i2H 2,N .H C Í= 2 1 S .8  :
CAS —  Ì9982-08-2 (memantine); 41)00-52-1 (memantine 
hydrochloride).
ATC —  N06DX01. : , . . .
ATC Vet —  QN06DX01.
UNII — JYOWD0UA60.

Uses and Adminỉstration
M emantine ã  a derivatíve of amantađine (p. 891.3) and is 
likevvise an antagonist of N-methyl-ũ -aspartate receptors. It 
is given in the treatment of moderate to severe AMieimet^s 
disease (see Dementia, p. 395.1). Memantine has also been 
given in the ơeatm ent of parkinsonism and cenữal 
spasticity, and in other disorders such as brain injury or 
comatose States. It is given orally as the hydrochloride.

In the treatment oí A M ie im e r t disease, the initial 
dose of memantine hydrochloride is 5 mg once daily for the 
first week; this shouỉd be increased in weekly increments of 
5mg to a maxỉmum dose of 20 mg daily. ỉn  the USA, 
lỉcensed product inỉormation States that doses of 10 mg daily 
and over should be taken in  2 dlvided doses; hovvever, once- 
daiỉy dosing is recommended in the UK. Dosage adjustment 
may be required in patients with renal ũnpairment (see 
p. 395.1). Clinical benefit should be reassessed on a regular 
basis.

M emantine hydrochloride has also been given by slow 
inơavenous injection.

M emantine is under investigation in the treatment of 
glaucoma and peripheral neuropathy.'

Administration in renal ìmpairment. UK licensed product 
inlormation advises that no dose adjustment is needed 
when memantine hydrochloride is given for AlzheLmer's 
disease in patients with mild renal impairment (creatinine 
dearance [CC] 50 to 80mL/minute). Hovvever, in those 
with moderate impairment (CC 30 to 49 mL/mmute) an 
oral dosc of lOmg daily may be used {after starting at 
5 mg daily) and if well tolerated for at least 7 days, it may 
be increased to 20 mg daily as described above (see 
above). In those with severe impairment (CC 5 to 
29mL/minute) the maximum daily dose is 10 mg. In the 
USA, licensed product iníormation States that no dose 
reduction is requừed in those with mild or moderate 
impairment; a target dose of lOmg daily is recommended 
in patients with severe impairment (CC 5 to 29mL/mi- 
nute).

Dementía. A systemaric revievv1 of the use o í memantine 
in dementia (p. 388.1) conduded that it did have a small 
benetìdal effect on cognitive and íunctional dedine at 6 
months in patlents with moderate to severe Akheime^s 
disease; the eữects were not dinically discemible in those 
with mild to moderate vascular dementia but were dis- 
cemible in those w ith mild to moderate AMieimei^s dis- 
ease. In the UK, NICEJ has recommended memantine in 
the treatm ent of moderate disease in  patients who cannot 
take acetylcholine esterase inhibitors, and also in the treat- 
ment of severe disease. A general revievv, induding a 
saíety profile, of m em anđne in AIzheimer's disease has 
also been published.5

1. M cShane R, t í  aỉ. M em antine ỉo r dementỉa. Avaỉlabỉe in The Cochrane 
Database of Systematic Reviews;.lssue 2. Chichester. John  Wỉley; 2006 
(accessed 23/05/08).

2. NICE. Donepeũỉ. galantarnine, rivastigmine and m em antine íor the 
treatment o ỉ Alzheimer‘s dỉsease (revievv) (ỉssued March 201 ỉ) . 
Available at: http://www.nice.org.Uk/nicemedia/Hve/l 3419/53619/ 
53619.pdf (accessed 11/04/11)

3. Robinson DM. Keating GM. M em antine: a review of ỉts use ỉn 
Áỉzhcimcrys disease. Drugs 2006; 66: 1515-34.

Adverse Effeđs and Precautions
Common adverse elíects w ith m em antine indude  
constipation, dizziness, headache, hypertension, and 
somnolence. Less common reaaions such as anxiety, 
halludnations, conỉusion, latígue, abnormal gait, hyperto- 
nia. vomitlng, fungal iníections, q/stìtis, thromboembolism, 
and increased libido have also occurred. Isolated cases of 
psychotic reaaions and pancreatitis have been reported.

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

Only limited dinical data are available for patients vvith 
recent myocardial iníarction, uncompensated congestive 
heart íailure, and uncontrolled hypertension and use of 
memantine in these patients should be dosely monitored. 
Seizures have occuưed rarely and caution is recommended 
in patients at rísk of convulsions. Conditions that increase 
urinary pH, such as drastỉc changes in diet, renal tubular 
addosis, or severe inlections of the urinary ttact, may 
decrease elimination of memantine resulting in increased 
plasma levels; patient monitoríng is recommended in such 
cases.
Reíerences.

1. Fariow MR. t í  aL Memantine for the treatm ent of A kheỉm ert đỉsease: 
tolerability and saỉety da ta  írom clỉnical trỉaỉs. Dru$ Safay 2008; 31 :577- 
85.

Porphyria. The Dnig Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassihes memantine as 
probably not poiphyrinogenic; it may be used as a drug of 
first choice and no precautíons are needed.1

1. The Drag Database lor Acute Porphyria. AvaíUble a t  h[tp://www. 
drug5-porphyria.org (accessed 25/10/11)

Intemctions
Use of other IV-methyl-D-aspartate antagonists such as 
amantadine, ketamine, or dextromethorphan vvith mem- 
anúne may increase both the inddence and severity of 
adverse eữects and should be avoided. The etíects of 
dopaminergics and antimuscarìnics may also be enhanced 
whereas memantine may reduce the actions of barbiturates 
and antipsychotics.

Memantine may alter the eííects of the antispasmodics 
badolen and dantrolene. The clearance oi memantine is 
reduced under alkaline urine conditlons and drugs such as 
carbonic anhydrase inhibitors and sodium bicarbonate 
should be used with caution.

Pharmacokinetics
Memantine is well absorbed aíter oral doses. Peak plasma 
concentrations are achieved in about 3 to 8 hours. Plasma 
protein binding is about 45%. Memantìne undergoes partial 
hepatic metabolism; the main metabolites include N-3,5- 
dimethyl-gluđantan and l-nitroso-3,5-dimethyI-adaman- 
tane. The majority o! a dose is excreted unchanged Via the 
kidney; some active renal tubular secretion and teabsorp- 
tion occun. The terminal half-life ranges from 60 to 100 
hours aỉthough unđer alkalíne conditỉons the rate of 
elimination is reduced.
Relerences.

1. Periclou A. rt aỉ. Pharmacokinciic study oỉ memanỉine in heaỉthy and 
renaỉly impaired subjects. Oin Pharmacol Ther 2006; 79: 134-43.

2. Komhuber J, tí  a i  M emaminc pharm acothtrapy: a naturalístic study 
using a popuỉatinn pharm acokinetk approach. Clin Pharmacơkintí 2007; 
46: 599-612. C orreaion. ibìd.: 7 ỉ 2.

Preparcrtions
Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparatìons. Arg.: Akatinol; Carrier; Conex- 
íne; Ebixa; Fentina; Luddex; Merital; Neuroplus; Prilben; Pro- 
nervon; Tonibral; AustraL: Ebixa; Memanxa; Memanxa; Aus- 
tría: Axura; Ebixa; Belg.: Ebixa; Braz.: AIois; Clomenac Ebix; 
Heimen Canad.: Ebixa; Chile: Ebixa; Eutebrol' Lindex; Memax; 
Mimetix; Vivimex; China: Ebixa ị S fS Í ) ;  Cz.: Axura; Ebixa; 
Denm.: Axura; Ebíxa; Fin.: Ebixa; Mentixa; Fr.: Ebixa; Ger.: 
Axura; Ebixa; Gr.: Ebỉxa; Hong Kong: Ebixa; Hung.: Ebbca; 
India: Admenta; Mentadem; Mentra; IrL: Axura; Ebixa; Israel: 
Ebixa; Memox; ItaL: Ebixa; Jpn: Memary; Malaysia: Ebixa; 
Mex.: Akatinol; Ebixa; Eutebrol; Neth.: Axura; Ebixa; Horw.: 
Ebixa; NZ: Ebixa; Philipp.: Abixa; Zimerz; PoL: Axura; Ebixa; 
PorL: Axura; Ebixa; Rus.: Akatinol (AxaiHHOn); Noojerone 
(HoooxepoH); S.Afr.: Ebixa; singapore: Ebixa; Spain: Axura; 
Ebixa; Swed.: Axura; Ebixa; Switz.: Axura; Ebixa; Thai.: Ebixa; 
Neumantine; Turk.: Alzanc Alzmex; Cogito; Demax; Ebitex; 
Eblxa; Korint; Melanda; Memanzaks; Memorbc Mexia; UK: 
Ebixa; Maruxa; Nemdatine; ukr.: Abịxa (Aỗmcca); Mema 
(MeMa); USA: Namenda.

Nixofenone ỊriNNì

. NiZọfenona; Nizofénone; Nizofenonum; Y-9179; HM30ỘeHOH. 
2'-Chìoro-2-[2-[(diethylamino)methyl]imidazol-1-yl]-5-nitro- 
berụophenonè. - -
C21H21CINA=412.9 
CẠS — 54533-35-6. .
ATC — N06BX10.
ATC l/et —  QN06BXĨ0.
UNII —  7A2NOC3R88.

Nizofenone Fumarate ỊriNNMi

Fumarato de nizofenona; Midafenone Fumarate; Nizofé- 
none; Fumarate de; • Nizofenoni Fumaras; Hid30ệeHOHa 
ỌyMapaT,
C21 H2lCIN<0 3,QH.04=528 9 ■
CAS — 54533-86-7; 93929-95-4.
ATC —  N06BX10.
ATC Vet —- QN06BX10.
Um—1I1Z5ƯZ3Y

Profi/e
Nizofenone has been described as a nootropic and cerebral 
vasodilator. Xt is used parenteraỉly, as the tumarate, to 
minimise cerebral ischaemic damage aíter subarachnoid 
haemorrhage.

Preparatíons
Proprietary Preporations (details are given in Volume B) 
Single-ingredìent Preparatíom. Jpn: Ekonaỉ.

Oxiracetam IBAN, riNN)
CGP-21690E; CT-848; ISF,-2522; Oksirasetaami; Oxiracétam; 

..Oxiracetamum; Oxrãcetam; OKCnpaLieTaM.■■■■:■ 
4-Hydroxy-2-oxo-1-pyrroĩidineacetamide.
QH,0NÁ=158.2 
CÃS — 62613-82-5.
ATC —  N06BX07. - 
ATC Vet —  ON06BX07.
UNIl — P7U817352G. ■

PrọA/e
Oxiracetam has been used as a nootropic in organic braln 
syndromes and senile dementia.

Dementia. Clinical beneũt has been reported in patients 
with dementia (p. 388.1) given oxiraceum,1 but in the 
USA it was withdrawn from phase n  dinical studies in 
patients vvith Alzheimer's disease due to lack of ettcacy.2

ỉ . Maỉna G, t í  aỉ. O xỉnceum  ỉn the treatm ent of prỉmary degeneratỉve and 
multí-tníarct demenda: a double-blind, pỉacebo-controlled study. 
Neuropiychobiology 1990; 21: Ỉ4Ỉ-5.

2. Pametổ L  Cỉỉntcaỉ phannacokỉnetỉcs ỡỉ drugs ỈOT A ỉxheỉm ert đisease. 
ơin  Pharmacokintí 1995; 29: 110-29.

Preparations
Proprietarỵ Preparations (details are given in Volume B)
Single-ingredient Preparotions. china: Bei Qing Xìng (ISrltS); 
Jịạn Lang Xing Ou Lai Ning (Btíte'?); Ou Lan Tong

Piracetam IBAN, USAN. riNNi
0-871; Piracétam; Piracetạmạs; Piracetamurn; Pirasetaami;
Pirasetam; Pyrrolidone Acetamide; UC8-6215; rinpaueĩaM..
2-(2-Oxopyrrolidin-1-yi)acetamide.
QH,0NÁ=1422 . . ,
CAS — 7491-74-9.
'ATC+r N06BX03., • .
AfcVet—ịQNÓ6BXÒ3.
■UNII — ZH5t6LNZ10.
Pharmacopoeias. In Chín, and Eur. (see p. vii).
Ph. Eui. 8: (Piracetam). A vvhite or almost white povvder. It 
exhibits polymorphism. Freely soluble in water; soluble in 
alcohol. Protect Irom light.

Uses and Administration
Piracetam acts on the CNS and has been desalbed as a 
nooưopiq ít 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 adịunct in  the treatm ènt oí myodonus of cortícal 
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 insuíhdency' 
responsive to piracetam) indude alcohoỉism, vertigo.

The Symbol t  denotes a preparation no longer actively marketed
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cerebrovascular acddents, dyslexia, behavioural disordeis 
in children, and after trauma or surgery.

In cortìcal myodonus, piracetam is given in  oral doses of
7.2 g daily increasing by 4.8 g daily every 3 or 4  days up to a 
maximum of 24g daily. It is glven in  2 or 3 divỉded doses. 
Once the optimal dose oỉ piracetam has been established, 
attempts should be made tõ reduce the dose of other drugs. 
For dosage in renal impaiiment see p. 396.1.

Piracetam has been given for various other disorders in a 
usual oral dose oỉ up to 2.4 g daily in  2 or 3 divided doses; 
doses of up to 4.8 g daily or higher have been used in severe 
cases. In severe disorders it has also been given by 
inưamuscular or intravenous ũỹection.
General reíerences.

1. VVlnblad B. Píracetam: a review of pharmacologỉcal properties and 
dỉnỉcal uses. ƠỈS Drug Rev 2005; 11: 169-82.

2. M aỉykh AG, Sadaie MR. Pỉracetam and piracetara-like drugs: from basic 
sdence to noveỉ dinicaỉ applications to CNS dỉsorden. Dntgs 2010; 70: 
287-312.

Administration in renal impairment. The usual oral dose 
of pữacetam (see p. 393.3) should be reduced in patients 
with renal impairment according to creatinine clearance 
(CC):
• c c  between 50 and 79mL/minute: two-thirds of the 

usual dose, given in 2 or 3 divided doses
• c c  betvveen 30 and 49mL/minute: one-third of the 

usual dose, given in 2 divided doses
• c c  between 20 and 29mL/minute: one-sixth of the 

usual dose, given as a single dose
Use of piracetam is conưa-indicated in those with a c c  of 
less than 20 rhL/minute.

Dementia. Although pỉracetam is used in some countries 
in the management of cognitive ứnpairment and dementia 
(p. 388.1), a systematic reviewl conduded that the evi- 
dence from the published literature did not support this 
use.

1. Plickcr L, Grimlcy Evans J. Pưacetam ỉor dcmemia or cognitive 
impaỉrment. Avaỉỉable in The Cochrane Database of Systematìc Reviews; 
Issue I. C hichester Jobn Wiley; 2004 (accesseđ 14/02/06).

M yodonus. A review1 of 62 case reports, 3 open studíes,-'' 
and 2. double-blind studies conduded that piracetam is 
benehdaỉ in the ơeatm ent of disabling myodonus 
(p. 511.3), either as adịunctive tteatm ent or as monother- 
apy. Similar condusions were raade in another revievv1 in 
which experience of 12 patients with Progressive myoclo- 
nus epilepsy, 8 of whom beneSted bom  plracetam in 
doses of up to 45 g daily \vithout signihcant adverse 
eữects, was described.

1. Van Vleymen B. Van Zandịịcke M. Piracetam in the treatm ent of 
m yodonus: an  overview. Aơa Neurol BelỊ ỉ 996; 96: 270-80.

2. G cnton p, tí  (ứ. Piracetam ỉn the ưeatm ent o ỉ cortical m yodonus. 
Pharmaarpsyđũatry 1999; 32 (suppl): 49-53.

Stroke. Piracetam did not inũuence the outcome if given ị 
vsithin 12 hours o£ the onset of acúte ischaemic stroke in  a 
multicenơe, randomised, double-blind study,1 although 
post hoc analyses suggested that it might coníer beneht 
when given vvithin 7 hours of onset, particularly in 
patients with stroke o{ moderate to severe degree. Further 
analyses oỉ the same data conduded that piracetam did 
not produce signiScant adverse effects when given in high 
doses to patients with acute stroke,2 and signihcantly 
more patíents had recovered bom  aphasia on pừacetam 
than placebo.3 The resuhs of two h irther ĩandomised, dou- 
ble-blind, placebo-controlled studies supporting the role of 
piracetam as an adjunct to intensive speech therapy in 
improvỉng aphasia following stroke were also reponed.5 In 
contrast, a systematic review induding the first study con- 
sidered tha t the trend towards an increased risk of early 
death ỉn  patients ahocated to piracetam was of concem, 
and conduded that the đata did not support routine use of 
piracetam in acute ischaemic sttoke.'*

1. De Deyn pp, t t  ai. Treatmem of acute and ischemic stroke wỉth 
piiacetám . Stnke  1997; 28:2347-52.

2. De Reuck ỉ ,  Van Vleymen B. The dỉnicaỉ saỉety of high-dose piracetam— 
ỉts use ỉn the treatm ent of acute stroke. Pharmacopsyàiiatry 1999; 32 
(suppỉ): 33-7.

3. Hubẽr w. The roỉe of plracetam ỉn the treacment of acute and chronic 
aphada. Pharmacopsychiaữy 1999; 32 (suppl): 38-43.

4. Ricrì s , tí  ai. Piracetam íor acute ischaemic stroke. Avaiỉable in The 
Cochrane Database of Systematỉc Revietvs; Issue 2. Chỉchester John 
VViley; 2006 {accessed 23/05/08).

Vertígo. Piracetam has been reported to be of beneht in 
patients with vertígo (p. 612.3) of both Central or periph- 
eral origín.1

1. Oosterveld WJ. The effectỉveness of p ỉraceum  in venigo. Pharmacop- 
sychừứry 1999; 31 (suppỉ): 54-60.

Adverse Eữeds and Precautions
Piracetam is reported to produce insomnia or somnolence, 
weight gain, hyperkinesia, nervousness, and depression. 
Other reported adverse effects indude gasưointestinal 
disorders such as abdominal pain, diaưhoea, nausea and 
vomiting, hypersensitivity reactions, ataxia, vertigo, coníu-

sion, halludnadonỉ, angioedema, and rashes. Piracetam 
should not be giyẹn to patients with hepatíc ũnpairment or 
severe renal impairment; dosage reduction is recommended 
for those w ith mild to moderate renal im painnent (see 
under Uses and Administration, above). Therapy with 
piracetam should not be withdrawn abruptly in  myodonic 
patients due to the risk of indudng seirùres. W hen used to 
treat cortical myodonus, piracetam is conơa-indicated in 
patíents w ith cerebral haemonhage, and should be used 
with caution after major surgery and Ịn those with 
haemostatic disorders or severe haemorrhage.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassihes piracetam as prob- 
ably not porphyrinogenic; it may be used as a drug of ỉừst 
choice and no precautions are needed.1

1. The Drug Database ỉor Acute Porphyria. Available at: h ttp://w w w . 
drugs-poìphyrìa.org (accessed 25/10/11)

Interactions

Antkoogulants. For reíerence to the effea of piracetam 
on warfarirt therapy, see p. 1535.1.

Pharmacokinetics
Plracetam is rapidly and extensively absorbed from the 
gasưointestinal traa; peak plasma concentrations are 
reached vvithin 1.5 hours after oral doses. The plasma 
half-Ufe 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.

Preparatìons
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparotions. Arg.-. Noostan; Austria: Cerebryl; 
Nooưopil; Novocephal; Pirabene; Belg.: Braintop; Docpiracet; 
Geratam; Noodis; Nootropil; Piracemedt; Piracetopt; Braz.: 
Cintilan; Nooưon; Nooưopil; Chile: Nooưopyl; China: Hong 
Wei Li Di ( í s í í i ì ầ ) ;  Kang Ling (MR); Kang Rong (M $); Lu 
Si Qi (»S?F); NịngXiu xin ( í ì ị t t ) ;  Qing Da (Ỗiik); SỊ Bi Ke 
(KM-Ế); si Tai (SĨ?); Tan Fu (ỄJĩ); Tong Tan Kang <aaJỄ); 
3(in Ao Xin (ií*:Ìịft); Yi An Nuo ymng (ẩỉT); zhen
Xi (X #); Cz.: Geratam; KalicorỊ; Nooưopil; Oikamid; Pứa- 
bene; Pin.: Nootropd; Fr.: Gabacet; Nootropyl; Ger.: Cerepar 
Nf; Nootrop; Normabraint; Piracebralt; Pứaceưopt; G r Ami- 
notrophylle-88; Arterosol; Cebragil; Celebral; Centracetam; 
Cetrop; Cosmoxìm; Espritam; Latys; Lobelo; Logo&en; Lowtens; 
Medivln; Meditam; Noíorit; Nootropt; Oxynium; Piracem; Psy- 
coton; Stamin; Zalipan; Hong Kong: Nooưopib Piratin; Hung.: 
Cerebryl; Lucetam; Memoril; Nooưopil; Pirabene; India: Alce- 
tam; Amritam; Axetam; Brentor; Ceact; Cerecetam; Cetam; E- 
Tam; Enpir; Etotam; Floracetam; Gencephal; Mincetam; Neo- 
piram; Neurocetatn; Neuropil; Nicetam; Noottopil; Nonnabrain; 
Normentat; Nupic Nurest; Nutam; Orotam; Pirament; Piratam; 
Indon.: Anlikun; Benocetam; Brenaris; Cervas; Cetoros; che- 
pamed; Cidobrain; Cytropil; Encebiont; Ethopil; Fepiram; 
Gotropil; Gracetam; Laưopil Luaotam; Mersittopil; Neurocet; 
Neurotam; Noocephal; Noocetam; Nootropil; Nottotam; Nuía- 
cetam; Piratroí; Praưopil; Prũnatam; Procetam; Resibron; Revo- 
lan; Scanưopil; Sevotam; Soưopil; Tropìlex; hi.: NooưopUt; 
ItaL: Nooưopil; Psycoton; Jpn: Myocalm; Nooơopilt; Malaysừr. 
Cebrotonin; Ceretam; Know(ul; Nootropil; Syntam; Mex.: Dina- 
genf; Nooơopil; Neth.: Nootropil; Norw.: Nooưopil; Phũipp.: 
Irahex; Neurocetam; Neuroton; Nootrocet; Nooưopil; Normab- 
rain; Nurocer; Pirasamt; PoL: Bioưopil; Lucetam; Memotropil; 
Nooưopil; porí.: Acetar; Noostan; Nooưopilỷ; Oxibran; Rus.: 
Eskoơopil (3cKOTpomin); Lucetam (HyucTaM); Memotropil 
(MeMOTporotn); Noottopil (HooTpomui); phezam (4>e3aM); Piratro- 
pil (Ibqiaiporuoi); SẠ/r.: Nootropìlt; singapore. Cebrotonin; 
Cetam; Neuroceum; Nootropil; Piratam; Racetam; Spairt: Cido- 
íalina; Nooưopil; Swed.: Nootropil; Switz.: Nootropil; Piraxỷ; 
Thai.: Embol; Knofulf; Mancetam; Mempil; Noocetam; Nooơo- 
pil; Scarda; Turk.: CerebroSl; Nooưopil; Norottop; UK: Nootro- 
pil; ukr.: Lucetam (HyueraM); Nootropil (Hoorporoưi); Venez.: 
Breinox.
Muhi-ingredient PreporoKons. Braz~: Energiclint; Energivit; Exit; 
ĩskrtam; India:  Neuromin-M; Nutam Plus; PorL: Anacervix; 
Rus.: Combitropil (KoMSmponxa); NooCam (HooKaM); Omaron 
(OMapoH); Piraceáne (IlHpai]e3HH); Vinpotropile (BHHnoTpomui); 
Spain: Anacervix; Devincalt; Diemil; Ukr.: Cinaưopil
(UHHaTpomui)t; Evrisam (3BpH3aM); Memosam (MeMoaaM); 
Neuro-Norm (Hdipo-HopM); Olatropil (Oaarpomui); Omaron 
(OMapoH); Pbezam (<I>e3aM); Tioceuni (THOueiaM).

P r a m i r a c e t a m  S u l f a t e  (USAN, riNNMi

Amacetam Sulphate; CI-879; Pramiracétam, Sulfete de; 
Pramiracétam, suííato de; Pramiracetam Sulphate; Pramir- 
acetạmi Sulías; SuHato de pramiracẽtam; npaMMpaneTaMa 
CynbtịHT. ■’ ■
A/-[2-(Dìisopropylamino)ethyl]-2-oxo-l -pyrrolidineacetamide 
sulphate. .

CAS —  68497-62-1 (prơmiraceiam); 72869-16-0 (pramirace- 
tam sulfate)
ATC —  N06BX16.
ATC Vet —  QN06BX16.
UNII — OP7Q7MNS9P.

Profíle
Pramữacetam sulíate has been used in age-related m emcry 
impairment and senile dementia. It has also been tritd, 
vvithout much success, as an adjunct to ECT in severe 
depression.
Reíerences.

1. McLean A. t í  at. Placebo-controlled study of p ra mi ra ce tam in you Ig 
males wỉth raemory and  cognltỉve problems resuỉtỉng from head ỉnji ry 
and anoxỉa. Braùt Jnj 1991; 5: 375-80.

2. Auieri A. tí aỉ. Pharmacokinetỉcs o í pramỉracetam in bealthy volunte n  
after oral adminisưation. Int J  Cỉirt Phamaco! Res 1992; 12: 129-32.

3. Scarpazza p, tí a i  M ulớcenter evaluatíOD of pramỉracetam for ỉ ìe 
ưeatm enỉ of memory im paỉrm ent of probable vascuỉar origin. A b/ 
Therapy 1993; 10: 217-25.

Preparations
Proprietory Preparations (details are given in  Volum e B) 

Smgle-ingredient Preparations. u kr.:  P ram istar (ÍIpaMHcrap).

P y r í t i n o l  H y d r o c h l o r i d e  IBANM, riNNMỊ

Hidrodoruró de piritinol; Piritinol, hídrodoruro de; Pirytynok I 
dichlorowodorek; Pyrithioxine Hydrochloride; Pyrĩtino 
Chlorhydrate de; pỹritlnoli Dihydiochlóridum; pỹritinol 
Hydrochlorídum; nnpMTMHO/ia rnflpoxnopnfl. 
53-Dihydroxy-6,5-dimethyl-33'dithiodÌmethylẽnebis(4-pyri 
dylmeíhanọl) dihydochloride monohydrate. ’ 
C,6H2oN204S23HdH20=459.4
C45 — 1098-97-1 (pyritinol); 10049-83-9 (aríhydrous pyritìno 
hydrochloride).
ÁTC — N06BX02.
ATC Vet — QN068X02.
UNII — OOE436N2Y2.

Pharmacopoeias. In Chín, and Pol.

Protìle
Pyritinol hydrochloride has been described as a nooưopi: 
that promotes the uptcike of glucose by the brain. It has beei. 
used in the treatment oỉ varìous cerebrovascular and menta 
ỉunctíon 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 altemative to penidllamine ữ  
rheumatoid arthhtis. It is also an ingredient of variou 
preparations promoted as tonics.
Reíerences.

1. Knexevìc 5, tí a l  pyritmol treatm ent oỉ SDAT patients; evaluaiion b> 
psychiaưic aod neuroỉogicaỉ examỉnation. psychometric testing anc 
rCBF m eaỉurem enu. ĩnt Cỉin PrychopharmacDỈ 1989; 4: 25-38.

2. Lemmeỉ EM. Comparison oí pyrìtùioỉ and auranoỉỉn ìn the ưeatm ent o 
rheumatoid arthriôs. Br J  Rhcumatol 1993; 32: 375-82.

3. Straumann A, tí  ai. Acute pancreatitù  due to pyritỉnoỉ: an immune- 
medìated phenomenữĐ. Castroenieroỉọgy 1998; 113: 452-4.

4. Maria V, t í  aỉ. Severe choiestatỉc hepatỉtis induced by pyritinol. BhL 
2004; 328: 572-4.

P repara lions
Proprietary Preparations (details are given in Volume B)

Single-ingredienl Preparations. Austria: Encephabol; Chile: 
Encelabol; ckina: Aj Nao Xing (S ỈS ¥ ); An Jie De Xin ( $ â í i  
ít); Ling Bo Kang (Xtaai); Tian shu Qịng (3yKì&); Xin Te (ÍI 
# ) ;  Yi Shou (ffiX); Ying Luo En (3Ĩ9 Ã ); Cz.: Encephabol; 
Enerbolt; Ger.: Encephăbol; Gr.: Encephabob Hong Kong: 
Encephabob India: Encephabol; Indon.: Encepan; EncephaboL' 
Enerbol; Malaysìa: Pyritil; Mex.: Encephabob Phữipp.: Ence- 
phabol; Port.: Cerbon, Rus.: Encepbabol (3Hqeộa6oa); Enerbol 
(3Hep6oa)t; S.Afr.: Encephabolt; Thai.: Encephabol; Memonok 
Pyritib ukr.: Encephabol (3Hneộa6on); Veneỉ.: Acon; Bonưen; 
Boniưop; Pitina.

Muhi-ingredient Preporotioní. Arg.: Ciprovit Energizante; Gabi- 
mex Plus; Levantol Procaina; Spain: Reíulgint; Tomevitt.

Rivastigmine /SAN, USAN, riNN)

ENA-713 tnvastigmine or rivastigmine hydrogen tartrate); 
Rivastígmlini; Rivastigmin; Rivastigmina; Rìvastigminum; 
SD2-212-713; SDZ-ENA-713 (rlvastigmine or rivastigmine 
hydrogen tartrate); PnBaCTvtrMMH. 
(-J-/n-[(S)-l-(Dirrìethylamino)ethyflphenyl ethylmethylcarba- 
mate.
C,4H22NA=250.3 
CAS — 123441-03-2.
ATC—N06DA03.

AU cross-reíerences reíer to entries in Volume A
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ATC Vet —  QN06DA03. 
ịlNII ■—  PKI06M3IW0.

Pharmacopoeias. In Eur. (see p. vu) and us.
Ph. Eur. 8: (Rlvastìgmine). A viscous, dear, colourless or 
yellovv or very slightly brown, hygroscopic liquid. Sparingiy 
soluble in vvater; very soluble in dehydrated alcohol and in 
heptane. Store in  airtight containers under an inert gas at a 
temperature of 2 degrees to 8 degrees. Protect from light. 
USP 36: (Rivastlgminc). Store in airtight containers under 
an inert gas at a temperature of 2 degrees to 8 degrees. 
Protect bõm  light.

Rivastìgmine Hydrogen Tartrate
IBANM, riNNM)
ENA-713 (rivastigmine or rivastigmine hydrogen tartrate); 
Hidrogenotartrato de rivastigmina; Rivastigmina, hidrogen- 
otartrato de; Rivastigmine Bitartrate; Rivastigmine, Hydro- 
génotartrate de; Rivastigmine Tartrate; Rivastigmini Hydro- 
genotạrtras; SDZ-ENA-713 (rivastigmine or rivastigmine 
hydrogen tartrate); PnBaạvtrMMHa fnflp0TapTpaT. 
ChH22N20 2.C4H60 6==400.4 
G4S ì 29101-54-8.
ATC —  N06DA03.
ATC v&  ■—  QN06DA03. - , .
UNỊI — 9IY23S/JPE \

Pharmacopoeias. In Eur. (see p. vil) and us.
Ph. Eur. 8: (Rivastigmine Hydrogen Tartrate). A vvhite or 
almost w hite, very hygroscopic, crystalline o r 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 Iromlight. 
USP 36: (Rivastigmine Tartrate). A vvhite to ofí-white 
powder. Very soluble in water and in methyl alcohol; very 
slightly soluble in ethyl acetate. Store in airtìght containers.

Uses and Administratíon
Rivastigmine is a carbamate type reversible acetylcholines- 
terase inhibitor: it also inhibits butyrylcholinesterase. 
Rivastìgmine is selectìve for the CNS and is used for the 
symptomatíc ưeatm ent of mild to moderately severe 
dementia in AlTheime^s disease (but see p. 398.1) and 
idiopathicParkinson's disease (p. 398.1). It bgiven orally as 
the hydrogen tartrate or in ơansdermal patches as the base. 
For both routes doses are expressed in terms of the base;
2.4 mg of rivastìgmine hydrogen tartrate is equivalent to 
about 1.5 mg of rivastígmine.

An initial oral dose is 1.5 mg given tvvice daỉly vvith íood. 
Thereafter, the dose may be increased according to response 
and tolerance by increments of 1.5 mg tvvice daily at 
intervals of at least 2 vveeks to a maximum dose oí 6 mg 
tvvice daily. In the USA, licensed product iníonnation 
recommends dose increments at intervals of at least 4  weeks 
vvhen tteating dementia associated with Parkinson's 
dlsease.

Transdermal patches delivering 4.6, 9.5, or 13.3mg of 
rivastignùne over 24 hours are also available for once-daily 
application. In the USA, rivastigmine patches are licensed 
for use in the treatm ent of dementia in  Ateheimei^s đisease 
or Parkinson's disease; however, in the UK, the licensed use 
is restricted to dementia in Alzheimer's disease. An initial 
transdermal dose is 4.6 mg daily; aíter at least 4 weeks and if 
well tolerated, the dose should be increased to 9.5 mg daily. 
u s  licensed product iníormation States that the dose may be 
íurther increased to 13.3mg daily after at least another 4 
vveeks; UK lỉcensed product inlormation States that this 
increase should only be considered after a minimum of 6 
months of treatm ent at the lovver dose. A maintenance dose 
of 4.6 mg daily may be sufficient for patients w ith a low 
body-weight (be!ow 50 kg) who develop ađverse eKects; 
conversely, those who vveigh more than lOOkg may need 
doses higher than  9.5 mg daily.

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

svvitched to patches delivering 4.6 mg over 24 hours
• those taking more than 6m g dailỵ orally may be 

svvitched to patches delivering 9.5 mg over 24 hours
The first patch should be applỉeđ on the day íollovving the 
last oral dose. The patch should be applied to intact skin on 
the upper or low er back, or on the ũpper arm or chesp it 
should not be apptied to the abdomen or thỉgh due to 
decreased bioavailability. Re-applicatỉon to the same site 
should be avoided for 14 days. Onlỳ One patch should be 
applieđ at a tíme.

Doses may need to be adjusteđ in  those vvith hepatic or 
rcnal im pairm ent (see p. 398.1).

If treatm ent w ith oral or transdermal rivastigmine is 
interrupted íor m ore than a few days, it should be restarted 
at the low initial dose, and then increased as described 
above. Clinical beneht shouid be reassessed on a regular

basis; treatm ent 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 signiBcant impainnent may experience 
more adverse reactions. Recommendations to titrate the 
dóse of rivastìgmine to patients' réquirements should be 
doscly followed.

Based on pharmacokinetic studies with oral rivastigmine, 
licensed p rodua iníormation for rivastigmine transdennal 
patches suggests to consider a dose of 4.6 mg daily as both 
initial and maximum therapy in  patients with mild to 
moderate hepatic im painnent (Chlld Pugh score of 5 to 9). 
There is a ỉack of data on its use in  severe hepatic 
impairment.

Administration in renal impairment. Exposure to rivastíg- 
mine may be increased ìn patients with renal impairment 
and those with signíBcant impairment may experience 
more adverse reactions. Recommendations to titrate the 
dose of rívastìgmine to p a tíe n ts ’ requữements should be 
dosely lollovved.

Based on phannacokinetic studies vvith oral rivastìgmine, 
UK ỉicensed product iníonnation for rivastígmine transder- 
mal patches suggests to consider a dose of 4.6 mg daily as 
both inirial and maximum therapy in paúents vvith 
signiíicant renal ùnpairm ent. Hovvever, us product 
iníormation does not consider dose adjustment to be 
necessary in this patient group due to the lack of a dear 
effect of creatinine dearance on the  steady State 
concenưations of rivastigmine or its metabolỉte.

Dementia. Rivastigmine may be of beneũt ỉn  the manage- 
ment oỉ patients vvith mild to moderate dementia in Alz- 
heimer's disease1J (see Dementia, p. 388.1). In the UK, 
NICE States that it may be used in patìents with mild to 
moderate dementia ií given under the íollovving condi- 
tỉons:3
• treatm ent should only be staited under spedalist 

supervision
• patients who continue on the drag shouỉd be reviewed 

regularly
• ưeaunent should only be continued ư therc was 

evidence of beneht
Rivastigmine given in  titrated doses of up to 6 mg twice daily 
was also found to be weU tolerateđ, and to produce somẽ 
improvement in behavioural and psychiatric symptoms. in a 
group of patients w ith Lewy-body dcmentia.* However, a 
systematic review’ that induded this study noted that 
rivastigmine did not have signiScant beneũt in cognitive 
íunction compared with placebo; the authors consỉdered 
that the evidence for its use in such patients was weak and 
that hn ther nials w ere needed.

Rivastigmine has also been tríed in th e  treatment of 
vascuỉar dementia. A systematic revievv* conduded that 
although there is some evidence of beneỉit in  these patìents, 
available data are inadequate and ỉurther trials vvere 
w ananted beíore rivastigmine could be recommended.

For the use of rivastigniine in the ơeatm ent of dementia 
in Parkinson's disease, see p. 398.1.

1. Birks J, tí al. Rivastignúne for Akhcìmci^s dỉsease. Availablc in The John 
Wiley; 2009 íaccesséd 01/03/10).

2. Dhillon s. Rỉvastigmine transdermal patch: a rcviesv oỉ its use in the 
managem ent of đem cntía of the A kheim e^s type. Drugs 2011 ;7 1 :1209-
31

3. MÍCH. Donepeùỉ. galantamine. rivastígnúne and  mcaiantìnc tor the 
treatm ent of Alzheimer's dỉsease (revinv) (issued March 2011). 
Available at: http://www.níce.org.\ik/nicemedía/live/ ỉ 34 ỉ 9/5 36 ỉ  9/ 
536l9.pdf (accesscd 11/04/11)

4. McKeith I. tí  ai. Efncacy of rívastigmine in dementỉa with Lewy bodỉes: a 
randomised. double-blind. pUcebo-controlled internaỉional study. 
Lanctí 2000: 356: 2031-36.

5. VVilđ R, eĩ aì. Choỉinesterase inhibiiors for dementia wíth Lewy bodies. 
Available in the Cochrane Database oi Systematic Reviews: Issue 3. 
Chíchester: John Wlley; 2003 (accessed 14/02/06).

6. Craig D, Birks J. Rivastigmine for vascuLar cognitỉve ỉmpaírmenL 
Avaỉỉabie ỉn the Cochrane Database o í Sỵstematie Revỉews; ỉssue 2. 
Chỉchester. John WUey; 2004 (accessed 14/02/06).

Parkinsonìsm. Aỉthough acetylcholinesterase inhibitors 
such as rivastigmine may theoretícalỉy worsen parkinso- 
nian symptoms, particularly tremor, it has been tried for 
use ỉn the treatment ol drug-induced psychosis in patients 
vvith Parkinson's disease (see Disturbed Behaviour, 
p. 1030.2). In 2 large studies,1-2 rívasdgmine was íounđ to 
produce some improvement in  symptoms of dementia 
assodated vvith Parkinson's disease w hen compared with 
placebo. Furthennore, a reưospective analysis3 that 
induded one of these studies conduded that rivasdgmine 
did not induce dinically signihcant exacerbation of motor 
dyshmction in this patient group; emergent or worsening 
rest ơem or had been reported, hovvever, this eSect tvas 
transient and assodated vvith dose titration.

1. Emre M . et ttL Rivastigmine íor dem en tú  assodated wỉ:h Parkinson's 
dísease. N  Enjl 1  M td  2004; 3*1: 2509-18.

2. W csn «  KA. t t  ttl. BeneScs ot  rivastigmỉne oo anentlon in dementla 
assodated wỉth Partdnson tSscasc. Heữroỉogy 2005; 6ỈĨ  1654-d.

3. Oenel w , tí ai. Eííccts oi rivasđgmỉne on trcm or and other motor 
symptoms Ù1 patỉents wỉth Parkinson's disease dementỉa: a reaospeoỉve 
analysis of ạ double-blind trial and an open-ỉabeỉ extensỈQn. Drug Saptíy 
2008; 31:79-94.

Adverse Effects, Treatment, and Precautions
As for Donepeãl, p. 391.1. Application sitẹ reactions such as 
erythema, pruritus, rash, and vesides have been seen with 
transdermaỉ use of rivastigmine. Serious adverse eữects, 
induding tatalitìes, have occurred after inconect use of 
transdermal patches, the most írequent causes being the 
tailure 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 shouid be removed 
immediately and no hirther patch applied for the next 24 
hours.

Ri vasúgmine bỉood levels are dependent on body-weight 
and careíũỉ tìtratíon of dosage is recommended in thõse 
with a low or high body-weight; íor hirther details, see 
under Uses and Adminỉstration, above.

Rivastigmine should be used with care in patients wlth 
impaired hcpatic or renal íunction.
Reviews.

1. Darreh-Shori X Jeỉic V. Saíety and tolerabilỉty oỉ transdennal and oraỉ 
rivastìgmine in Alzheimer/S đisease and Parkinson's dỉsease dementỉa. 
Bxpert Opừt Drug Safsty 2010; 9ĩ 167-76.

2. Greenspoon J, t í  aỉ. Transderxnal rivastígmine: managexnent of 
cucaneỏus ađverse events and revỉew o t  the ỉherature. O ỈS Drugs 
2011:25: 575-83.

EKects on the gastrointestinal tract. A 67-year-old 
woman experienced severe vomiting .aher rivastìgmine, in 
an oral dose of 4.5 mg, was mistakenly reintrodùced 
vyithout the recommended titration phase;1 the vomiting 
was so severe that the patient also suHered a mpmre of 
the oesophagus that needed coưective surgery. The 
authors commented that carehil dose titration of rivastig- 
mine is necessíưy even when restaiting tteatment.

1. Babic T, tí  ai. Spontaneous rupture of oesophagus (Boerhaave's 
syndrome) related to rivastigmine. Age Agtíng 2000; 29: 370-1.

Porphyria. The Drug Datábase for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centte (NAPOS) and 
the Porphyria Cenơe Svveden, dassiũes rívastigmine as 
probabiy not porphyrinogenic it may be used as a drug of 
first choice and no precautions are needed.1

1. The Diug Daubase [or Acute Porphyrta. Available ac  bttp://www. 
drugs-porphyna.org (accessed 25/10/11)

Interactíons
As íor Neostigmine, p. 688.3. See also Antimuscarìnics, 
under Donepeàl, p. 391.2, for mention of an interaction 
betvveen rivastigmine and tolterodine.

Pharmacokinetìcs
Rivastigmine is readily absorbed from the gastrointestinal 
tract and peak plasma concenơatìons 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 sIow and peak 
plasma concenựations are reached in 10 to 16 hours after 
applying the ũrst 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 tõ 30% lower 
vvhen applied to the abdomen or thigh. Rivastígmứie is 
about 40% bound to plasma proteins and readily crosses the 
blood-brain baưier; it is vvidely distributed throughout the 
body. Rivastigmine is rapidly and extensively metabolised, 
primarily by cholinesterase-mediated hydrolysis to the 
vveakly active decarbamylated metabolite. The plasma halí- 
liíe is about 1 hour aher oral doses and about 3 hours aíter 
patch removal. Aíter oral use, more than 90% of a dose is 
excreted in the urine vvithin 24 hours; no unchanged 
rivastigmine is detected in the urine. Less than 1 % of a dose 
appears in the íaeces.
References.

1. Hossain M. tí  al. Estỉmatỉon of the absolute bioavailabiỉUy of 
rivastigmine ỉn patỉents w ỉth pũld to m oderate dementia of the 
Alxheimer^s cype. Clin Pharmacokintí 2002; 41: 225-34.

2. Kurz A. tí  ai. Phannacokỉnetỉcs of a novel transdermaỉ rivastigmỉne 
pa td i for the ữeatm ent of Akheim er'! dỉsease: a revievv. ỉnt J  ơirt Prađ 
2009; 63: 799-805.

Preparatíons
Proprietary Preparatiom (details are given in Volume B)
Singltt-ingredient Preparotions. Arg.: Donadox: Exelon; Luneste; 
Remúeral; Rivasmina; AustraL: Exelon; Austria: Exelon; Belg.: 
Exelon; Braz.: Exelon; Prometax; Canad.: Exelon: Chữc. Exe- 
lon; Probraín: ơtina: Exelon (3t9rfê); Cz.: Evertas; Exelon: 
Ivagalmin; Kerstipon; Nimvastid; Prometax; Ristidic Vastigmex; 
D e n m Exelon; Nimvastid; Prometax; Fin.: Exelon; Fr.: Exelon; 
Ger.: Exelon; Gr.: Exelon; Prometax; Hottg Kortg: Exelon; 
Hung.: Exelon; India: Exelon; Indon.: Exelon; /r i: Exelon; 
Nimvastid; Prometax: israel: Exelon; ItaL: Exelon; Prometax; 
Jpn: Exelon; Rivastach; Malaysia: Exelon; Mex.: Exelon; Neth.:

The Symbol t  denotes a preparation no longer actively marketed
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Exelon;' Ivagalmin; Niddastigt; Nimvastíd; Prometax; Ristidic; 
Rivalong; Rivarlau; RJvaxon; Signelonỷ; Norw.: Exelon; NZ: 
Exelon; Rimane; phĩlipp.: Exelon; Pol.: Exelon; Ivagalnún; 
Nimvastìd; Prometax; Risúdic; Rlvallen Rivastinorm; Riveka; 
Symelon; -Velastina; PorL: Exelon; Nímvastid; Prometax; Rus.: 
Exelon ( 3 kccjioh); S.Afr.: Exelon; singapore: Exelon; Spain: 
Exelón; Prometax; Sweđ.: Exelon; Nimvastid; Switz.: Exelon; 
Thai.: Exelon; Turk.: Altìgmin; Exelòn; Ristart; Rivaxel; UK: 
Exelon; USA: Éxeldn; Venẽĩ.: Exelon.

Pharmocopoeial PreparoHora
USP 36: Rivastígmỉne Tartrate Capsules.

Tacrine Hydrochlorỉde
tBANM. USAN, rlNNMI

Q-970; Hidrodorúro de tacriria; Hidrocloruro ■ de tetrahi- 
đroarninõàcridina; Tacrina, hldrocloruro de; Tacrine, 
Chlorhydrate de; Tacrini hydrochloridùm; Tetrahydroami- 
noaơidine Hydrochloride; THA; TaKpnHá rVtflpoxnopnfl.
1,23,4-Tetrahydroaaidin-9-ylamine hydrochloride. 
Ci3HmN2,HCI=234.7
CAS —  321-64-2 (tacrìné); 1684-40-8 (tacrine hydrochloride). 
ATC —  N06DA01.
ATC Vet —  QN06DA01.
UNII —  4966RNG0BU.

Pharmacopoeios. In us as the monohydrate.
USP 36: (Tacrine Hyđrochloride). The monohydrate occuxs 
as a white powder. Freely soluble in vvater, in alcohol, in 
dimethyl sulíoxide, in methyl alcohol, in propylene glycol, 
and in 0.1N hydrochloric add; sparingly soluble in  linoleic 
add and in macrogol 400.

P ro /Ị /e

Tacrũie hydrochloride is a centrally acting reversible 
inhibitor of acetylcholinesterase activity that has been used 
in the ưeatment of mild to moderately sẽvere dementia in 
Alĩheứneds disease. Hovvever, hepatotoxidty was common 
and sometũnes severe (see under Adverse Etìects, p. 398.3).

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

Adverse effects. EFFECĨS ON THE UVER. Examination of data 
írom 2446 patients w ho were at least 50 yeais old and 
received tacrine for Akheim e^s disease suggesteđ that 
raised semm-alanine aminotransíerase (ALT) concentra- 
tions are likely to occur in about 50% oí patients.1 Most 
cases developed vvithin the flrst 12 vveeks of therapy,1 but 
an asymptomatic increase in ALT concenưations has been 
reported in a patient aíter more than 80 weeks of ther- 
apy.2 The increase is usually asymptomatic and mild, and 
resolves upon dosầge reduction or stoppìng treatment. 
Hovvever, a small percentage of patients may develop 
unpredictable life-threatening hepatotoxidty although fre- 
quent monitoring of ALT concenưations during the íĩrst 
12 weeks of therapy can identily susceptible individuals. 
No signihcant correlation has been íound between 
plasma-tacrine concentrations and hepatotoxidty.5

1. VVatkins PB, t í  a i  Hepaioioxỉc eỉlects of tacrine administrarion in 
paùents wìrh Aỉzheìmer'5 disease. JAMA 1994; 271: 992-8.

2. Terreỉl PS. tí al. Laie-onsM alanine aminoưansíerase íncrease vviih 
tacrine. Ann PharmacothỉT 1996; 30: 301.

3. Ford JM, tí  a i  Serum concentrations oí tacrìne hydrochloride predỉct ỉts 
adverse eữects In Alzheimcr's discase. ũ in  Pharmacoí T h tr} 99 3; 53 :691-

Preparatíons
Proprietary Prepanrtions (details are given in Volume B)

Single-ingredient Preparotions. Arg.: Talem; AustraL: THAf; 3r.: 
Cognexỳ; USA: Cognext-

pharmacopoeial Preparotions
USP 36: Tacrine Capsules.

Xanomeline ÍUSAN, rỉNNỊ

LY-246708; NNC-Ì1-0232; Xanomelina; Xanorhéline; Xaro- 
melinum; KcaHOMenMH.
3-[4-(Hexyloxyj-1,2,5-thiadiazol-3-y(]-1.2,5,6-tetrahydro-1 - 
rr.ethylpyridịne.
C,4HáN3OS=281.4 
CAS —  131986-45-3. 
u m —  90R16L73CỈ.

P roỊiịe

Xanomeline is a seleaive muscarinic Mi agonist. Xanoire- 
line tartrate has been studied in the management of 
Alzheimer's disease bui drugs oí this type ha ve not genera ly 
produced benefit.

References.
1. Sramek JJ, t í  a i  The saícty and toỉerance oí xanomelme rartraic in 

patienis vvith Aliheimei^s disrase. J ơ in  Pharmacoỉ 1995; 35: 800-80 i.
2. Bodick NC. tí aỉ. Eííects oí xanomelỉne, a selective muscarínic rccep or 

agonist, on cognitive hincrỉon and behavioral symptoms in Aỉzheirr er 
disease. Arch Neurơl 1997; 54: 465-73.

AM cross-reíerences reíer to entries in Volume A
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Antidepressants

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

This chapter describes drugs used prindpally in the 
ưeatm ent of affective disorders. AHective disorders are 
disorders of mood that may maniỉest as đepression or martia 
or, in some cases, as mixed affective States in which 
depressive and manic or hypomanic epísodes may coexist or 
rapidly altemate.
• The core íeatures of depressive disorders are low moođ. 

anhedonia (the Ioss of interest in íormer pleasures or 
activities), pessimism, and iethargy. They vvere íom eriy 
classìRed either as endogenous, in which the symptoms 
vvere independent of extemal factors and considered to 
be a consequence of íactors w ithin the patient, or 
reacthe, in which depressive symptoms w ere a result of 
extemal stressors (i.e. exogenous). It is novv recognised 
tha t dèpressive disorders are composed of both 
endogenous and reactive íactors. Similarly, the 
classihcation of neurotic depressùm  is no  longer 
considered useful because it encompasses several 
different syndromes.
Depressive episodes generally last for at least 2 weeks and 
are dassiíied accordỉng to severity as mild, moderate, 
severe, or severe vvith psychosis. Recurrent brief 
depressúm is deHned as depressive episodes that Iast a 
few days and recur regularty. Depression is often 
accompanied by characteristic somatic symptoms, 
indudíng anorexía, weight Ioss, insomnia, earỉy moming 
waking, and psychomotor retardatíon. Symptoms 
assodateđ with atypical depression indude overeatíng 
and oversleeping. Some dassiỉications distinguish 

' between major depressive episodes and m inor (and 
hence nutịor or tninor depression) based on the number 
and type of symptoms.

• The main symptoms of maniạ are overactivity, mood 
changes ranging from elation to irritability, expansive 
ideas. and inũated selỉ-importance. Manỉc episodes are 
dassiRed according to severity in a similar manner to 
depressive disorders: namely, mild, moderate, severe, or 
severe with psychosis. Hỵpomania is diKerentiated ừom 
mania in terms oí a reduction in  intensity oỉ symptoms 
and sodal incapadty.

• Altemating episodes of mania o r hypomania and 
depression are termed bipolar disorder (bipolar aỊỊective 
disorder). (To diữerentiate between altem ating episođes 
of depression and mania or depression and hypomania, 
some classiíicatìon Systems use the terms bipoừtr Ị  
disordcr and bipolar I I  dỉsorder, respectively.) Since it is 
very rare for repeated episodes of mania to occur tvithout 
altemating episodes of depression, it is accepted practice 
to indude mania vvithout depression vvithin the bipolar 
category. The term unipolar disorder (unipoỉar depres- 
sion) is reserved íor depressive disorders tvithout mania.

• States of persistent but mild disturbances of mood exist in 
vvhich the symptoms are not severe enough to roeet the 
criteria for dassiRcation as a major depressive or 
hypomanic disorder, but may nevertheless cause 
considerable suffering to the patient. Subthreshoíd 
depressive symptoms and dysthymia are terms used to 
describe a milder depressive State whereas cydothymia 
has some similarity to bipolar disorder, the instability 
characterised by long periods of hypomania and mild 
depression.

• The tecm seasonal affective disorder has been applied to 
depressive disorders repeatedly occurring seasonally, but 
not reláted to seasonal sưessíul life events; the depressive 
symptoms usually occur during the autum n and winter 
months. There have aíso been reports of patients 
developing seasonal bipolar disorder with hypomania or 
m ania occurríng in the summer months.

• Anxiety. is often assodated w ith depressive disorders at 
all levels of severity and it may be difficult to  distinguish 
between the two conditions, espedally in  the milder 
ỉorms. Mixed anxiety and depressive disorder defines a 
State in vvhich anxiety and depressive symptoms coexist 
bu t n e ith e r. component is severe enough to merit 
dassification as an anxiety disorder or a depressive 
disorder.

C lassỉỉica tion  of an tid ep re ssan ts . Antidepressants are 
dassiỉied into different groups either structurally or 
depending on which Central neurotransmitters they act 
upon. The older tricyclic (e.g. amitriptyline) and related 
cydic.antidepressants and the monoamine oxỉdase ínhi-

bitors (MAOIs) (e.g. phenelzine) have now  been joined by 
the selectlve serotonin reuptake inhibitors (SSRỈs) (e.g. 
íluoxetine), the reversible inhibitors of monoamine oxidase 
type A (RIMAs) (e.g. modobemỉde), and more recently by 
the serotonin and noradrenaline reuptake inhibitors 
(SNRIs) (e.g. venlataxine). Other antidepressants that do 
not fit exactly into these groups include bupropion, the 
herbal preparation St John's wort, mirtazapine, reboxetine, 
and traiodone.

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

Bipolar disorder
Bipolar disorder (manic depression) is a  mixed aííectlve 
disorder in which the patient has altemating episodes of 
hypomania or mania and depression. Aỉthough isolated 
episodes of ma nia may occur, they are more usualỉy part o£ 
bipolar disorden for the purposes of dassiHcation, mania 
wíthout depression is therefore induded in the bipolar 
category. Manic episodes usually start suddenly and last on 
average tor 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 aíter an initial manic episode, and of these, probably 
10 to 20% vvill have more than 3 episodes a year with partial 
or full remission in between, or svvitch to the altemative 
phase (rapid cyding). The diagnosis of bipolar disorder can 
be difficult, particulariy if patients are only seen duríng the 
depressive phase. The morbidity of the disorder is often 
substantíal espedally during the depressive phase. Suidde is 
a significant risk and up to. one-third oỉ patients may 
attempt to take theừ own liỉe.

The treatment of bipolar disorder is generally divided 
into the íollovving phases:
• acute manic or mixeđ episode
• acute depresslve episode
• maintenance and long-term treatment
Guidelỉnes have been issued in  the UK1'3 and USA4-5 to 
fadlitate treatment choice in the management of bipolar 
đisordec intemationaỉ guỉdelmes and expert consensus 
statements are also available,6'9 The choice of drug therapy 
shoiild be guided by severity, the type of episode (induding 
assodated symptoms), and patient preíerence.

In patients with severe m an ic  or mixed episodes, initial 
treatment vvith an antipsychotic or the mood stabiliser 
valproate should be considered because of theữ rapid onset 
of action; for less severe cases lithium, another mood 
stabiliser, may also be appropriate.1-3-6'3 The choice between 
llthium or valproate as first-line treatment has been a matter 
of debate: although there is more reliable evidence for the 
use o( lithium, its narrow therapeutic index and monitoring 
requirem ents10' 11 (see Pharmacokinetics of Lithium, 
p. 434.3) have led to the increased use of valproate in 
some countries.10 Lithium must also be given in high doses 
in  acute mania and its antímanic actions may be delayed by 
at least a week.lu ỉ  Nonetheless, lithiom is still vvidely 
used11 and may be most eíỉective in pure euphoríc mania.6'3 
Hovvever, valproate may be a better ũrst-choice drug in 
rapid cyding bipolar disorder, íor which it is particularly 
eKective, and in mixed or dysphoric States. 1A4‘3 Caiba- 
mazepine and its derivative oxcarbazepine are sometimes 
used as altematives to lithium or valproate although their 
efficacy is not as well established and they are considered a 
second-line choice by most guidelines.3-4-4-3 Treatment with 
carbamazepine is also complicated by its númerous drug 
interạctions.10-12-13

Patients w ith mania and co-existing psychotic íeatures 
usually requứe treatment with an antipsychotic to produce 
a rapid tranquilllsing effect.4 Traditionally, dassical antipsy- 
chodcs such as the phenothiazine chlorpromazine and the 
butyrophenone haloperìdol have been used although most 
guidelines novv recommend the atypical antipsychotics. 
particularly olanzapine, quetiapine, and risperidone, 
because of theữ more ỉavourable adverse efiect prohle.1-3' 
M Nevertheless, dassical antipsychotics still appear to be 
vvidely used in  the ưeatment of mania although high-dose 
therapy should be avoided because o! the rìsk of 
extrapyramidal eữects.3 ĩi sedation is required the short- 
term use of a benzodiazepine such as donazepam or 
lorazepam should be considered instead of high-dose 
antipsychotics;1,3'4 however, such treatments should be 
stopped as sòon as symptoms subside in  order to reduce the 
risk of dependence.12

The initial treatment should be contínued at an  optimal 
dose for at least 1 week before making any change to the

regũnen ư the patient is unresponsive; ư  there is a partial 
response ỉt may be appropriate to wait at least another week 
betore consideríng the treatment ineSective. Options for 
patients who are inadequately controlled on optimised first- 
ĩine treatment indude a trial of lithium or valproate with an 
antìpsychotìc.1'3'4-6's (Combination therapy has also been 
recommended as fiist-line treatment In patients vvith 
particularly severe symptoms.3-4) Ahother option is to try an 
âltemative mood stabiũser or antipsychóđc.4 Clozapine may 
be considered in tnore reíractory cases3,4 and ECT is eSective 
in patients who are severely ill or resistant to treatment. 1-3AS

The tteatment oí the acũte depressive phase of bịpolar 
disorđer depends on the severity 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.3 Altematively, 
treatment with lamotrigine or an  antidepressant may be 
considered although most guídelines1'3'4,9 recomriiend that 
antidepressants shõuld be given w ith a mood stabiliser such 
as lithium or valproate to  reduce the risk of antidepressant- 
induced svvitching (see below). The atypỉcal antipsychotic 
quetíapme also has an antidepressant action and is another 
monotherapy altemative for managing the acute depressive 
phase.3-’

The selection of an antidepressant for bipolar depression 
genetally involves the same conslderations as those for 
unipolar depression (see p. 400.1) although the risk of 
svtitching to mania shouíd also be taken into account. 
Antidepressants have also been implicated in the induction 
of rapid cyding;4-12 they shonld be tapered and stopped ư 
either svvitching or rapid cyding occurs.1-3-6 The SSRỈs and 
possibly bupropion are usually flrst-choice antidepressants 
as they have a low risk ofswitching when compared with 
other antidepressants.3-4-6’9-14 Tricyclic antidepressants 
should only be used in resistant cases as the risk of 
svritching tô ma nia is higher than with other antidepressant 
groups.1-3 Data íor the newer antidepressants such as 
nefazodone and venlaíaxine are limited; it has been 
suggested that the risk of svvítching with venlaíaxine Is 
increased.s•,  MAOIs may be less likely to induce mania than 
other antldepressants, but troublesome adverse eừects and 
safety issues have limited their use.

As vvith the manic phase, treatment should be tried at an 
optimal dose and for an adequate time belore it is considered 
ỉneữectíve.4-9 ữ  there is no response, second-line options 
indude adding an antidepressant or Iamottigine in those 
patients on monotherapy with a moođ stabiliser such .as 
lithium. or in those padẽnts already on an antidepressant, 
an aỉtemative antidepressant may be tried or a sccond mood 
stabiliser added.4-6-’ Addỉtional treatment vvith an antipsy- 
chotic may be necessary u  psychotìc symptoms are also 
present.3’4 In addition. some atypical antipsychotics have 
been shown to be of benefit’ tn non-psyÃotìc bipolar 
depression when- given with an antídepressant6’9 and One 
such combinatíonpreparatìon (olanzapine with Auoxetine) 
is available in  sõmẽ countries. Quetiapine is another 
atypical antipsychotic tha t may be added to therapy.3'3 ECT 
is a valuable altemative and should be considered for 
resistant or severe bipolar depression.1-3,4,9

Once the acute phase has been brought under control, 
drug therapy shoũld be continued until the patient is 
thought unlikely to sulíer a relapse; this might entail 
mctintaining tr e a tm e n t for several months.3-4-15 When 
full remission has been achieved treatment should be 
gradually stopped over several wecks unless long-term 
treatment is planneđ (see belovv). Antipsychotics and 
antidepressants are usually stopped unless residual 
symptoms persist.

Some gũidelines3'4 recommend that long-term  trẹat- 
m ent should be started aíter a single epìsode of mania 
although others generally vvait until a patient has had at 
least 2 manic episodes.6 Lithium is olten the drug of chọice 
for the long-term treatm ent of bipolar disorder.1-3'4 It 
reduces the risk of relapse, particularly mania,3 although its 
prophylactic effects on depression are less obvious.14 Long- 
term li thi um treatment has also been assodated w ith an 
antỉ-suidde eílect.3-15 Other treatment options indude 
valproate, lamotrigine (partlcularly ỉf blpolar depression is a 
burden), aripiprazole olỉưuapine, quetíapine, and possibly 
carbamazepine or oxcarbazepine.1-3"7 Combination therapy 
may be necessary in those vvho fail on monotherapy; ECT 
and dozapine have also been tried in treatment-resistant 
patients.3'7 However, it is usual practice íor paúents to 
continue with their acute treatment, given at the same 
doses, if eKective.3'4-4

There is no consensus on the appropriate duration of 
long-term treatment and  in some patients with severe

The Symbol t  denotes a preparation no longer actively marketed
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điỉorders it may be necessary to continue ơeatm ent 
indeĐnitely.
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Depression
Clúúcaỉ depression (unipolar depression) is a disturbance of 
mood tha t ìs distỉnguishable from the usual mood 
Đuctụatíons of everyday Ufe. A depressed mood is usually 
the major symptom, vvhich may be accompanied by otber 
mental or somatìc symptoms repỊ-esenting several depres- 
âve syndromes (see p. 397.1). Suidde is a signỉhcant risk 
and up to halí of all patients with depression may attempt 
suidde during theữ Iiíetime. Risk íactors for developing 
depression indude ỉemale gender and a positive íamily 
history.

The aetiology oỉ depression is unknovvn but it may 
lepresent an interaction betvveen psychological and 
biochemical mechanisms ratber than any single íactor. 
The symptoms appear to be mèdiated through altẽrations in 
levels of some Central neurotransmitters, although it is not 
certain that this represents a cause of the disorder. However, 
Ít is at this level that the antidepressant drugs currently in 
dinical use exert their action.

Guidelines have been issued nationally in, ỉor example, 
the UKU and the USA,3-5 and intemationaUy,6,7 which 
provide evidence-based recommendations for the ơeatm ent 
of depression. The dedsion to start treatm ent should be 
based on the severity of the condition and the risks to the 
patient.
• Patients with subthreshold dcpressive symptoms do not 

routinély require treatment with antidepressants unless 
symptoms have been present {or a long period, typically 
2 years or more.u

• Patients with mild deprasion may improve while being 
monitored without any additional help; in others simple 
interventions su ch as problem-solving, counselling, or 
exerdse may be eHective.2 The evidence íor the eííicacy 
of antidepressants in mild depression is lacking and initial 
treatment w ìth antidepressants is not recommended;1-2'4 
hovvever, patients vvith persistent mild depression or 
those with a history oi depression may benetìt from 
antidepressant neatment-1-2

• Patients with modcrate depression should be treated with 
an antidepressant; psychological treatments (particularly 
cognltive behavioural therapy) are also eHective.1-2

• A combination of antidepressants and psychological 
treatments should be considered in patients vvith severc 
depression.1-2 ECT may also be of value, particularly 
when a rapid improvement of symptoms is essential (e.g.

in patients at high risk of suidde) or in paũents vvith 
depressive psychosis or psychomotor retardation.8'5

• For patients with psychotic depreỉỉion, an antipsychotic 
may be required in addition to any antidepressant 
&eatment;''14 ECT should also be considered.*

• Light therapy appears to be eữectìve ỉn patients with 
seasortal affectìvt dừorder.'ữAX Exposure to bright artìỉicial 
light may take place at any time of the day, and the 
therapy should continue until the natural seasonal 
remission of the disorden antidepressant drugs may alsò 
be used.

Choice o f an tldep ressan t. In more recent years many 
newer drugs have been licensed and added to the original 
ơeatments for depression. The role of these drugs relative to 
the older drugs is established for some of the nevver drug 
groups, particularly the SSRIs, and evidence suggests that 
eSicacy is comparable. In addition, many new  drugs have 
been promoted on the basis oí superior tolerability and this 
is also supported by dinical srudies (see below for íurther 
details). The improved choice of treatment options offered 
by the newer antidepressants has meant that therapy is 
increasingly tailored to individual patient requirements.
• Tricydic antidepressants have long been preíerred over 

MAOIs because of the problem of drug interactions and 
the need for stria dietary precautions with the latter 
group. Tricyclics with sedative properties may be more 
suitable ỉor agitated and anxious patients, whereas those 
with less sedative properties may be preíerred lor 
withdrawn and apathetic patients. Uníortunately, the 
traditional tricyclics such as am itríptyline have 
antimuscarinic and cardiotoxic adverse eữerts that can 
limit theừ use. Their cardiotoxidty also means that they 
are assodated with a high risk of tataliry in patients 
takỉng overdoses (see toxidty in overdosage, belovv).

• Continuing development produced loíepramine and 
drugs related to the tricyclic group such as mianserin that 
are less cardiotoxic than the earlier tricydics.

• The subsequent introducùon of SSRls such as ũuoxetine 
provided a group of drugs with still fewer antimuscarinic 
and cardiotoxic adverse eííects. However, the SSRIs 
themselves have charaaerisóc adverse eííects; gasưo- 
intestinal symptoms su ch as nausea and vomiting may be 
a problem, and sleep disturbances and anxiety may be 
exacerbated at the start ọf ưeatment. Moreover, those in 
cuưent dinỉcal use in teraa  to varying degrees vvith 
cytochrome P450 isoemymes, vvhich carries a potential 
for interaction vvith many drugs.

• More recently serotonin and noradrenaline reuptake 
inhibitors (SNRIs) such as duloxetine and venlaỉaxine 
ha ve been developed, as vvell as reversible inhibitors of 
monoamine oxidase type A (RIMAs) such as modobe- 
mide. RIMAs ofier a saíer altemative to the MAOIs and 
fewer dietary restrìctìons are necessary. Nefazodone, 
mirtazapine, and reboxetine, which have slightly 
different biochemical proỉĩles from the major groups, 
are also more recent inưoductíons. Bupropion, another 
unrelated antidepressant, is also available in some 
countries. Wỉth the exception of nefazodone, which 
causes hepatotoxicity and venlaíaxine, vvhicb is 
cardiotoxic, most of these newer drugs seem to be 
assodated with fewer severe adverse elíects; their 
eỉScacy is also comparable to that of the tricyclics and 
SSRIs. ■’*

• Other drugs used in the ưeatment of depression indude 
Đupentixol, the antidepressant dose of which is lower 
thân  tha t used íor the treaunent of psychoses. 
Agomelatine, an agonist at melatonergic MTi and MTj 
receptors and an antagonist at 5-HT2C receptors, is used 
in the treatment of depression. Ademetionine, the active 
derivative of methionine, has been tried in đepressive 
disorders, and extracts of the plant St John's wort are 
widely used in  some countries for depression. 
Transdermal patches containing selegiline, an ữrever- 
sible inhibitor of monoamine oxidase type B, are 
available in the USA for the ơeatm ent of depression. 
U thium  may be used for the prophylaxis o{ recurrent 
unipolar depression as an altemative 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 antìdepressants in treatment- 
resistant disease.

An area of particular concem with regard to ìnitìa) choice oi 
an antidepressant is the most appropriate drug for patients 
considered to be a high suidde risk.15 It is important to 
remember that suidde is an inherent risk in depression; it is 
generally accepted that with all antidepressant therapies the 
rìsk of suìdde may ìncrease in the early suges of recovery 
(for íurther details, see Eííects on Mental State, under 
FIuoxetine, p. 422.2). Varying relative risks of to x id ty  in  
overdosage for diHerent groups of antidepressant have 
been assessed;14"19
• older tricydics and the teưacydic maprotìline20 appear to 

be more toxic in overdosage than the tetracydic 
mianserin21 and the SSRIs18'22

• MAOIs have an intermediate risk22-23
• within the tricydic group, desipramine16-17-22 has been 

reported to be assodated more ừequently with íatal 
overdosage although some24 assign this status to 
dosulepin. The BNF considers am itriptyline and 
dosulepin to be particularly dangerous in  overdosa Ịe; 
loíepramlne19'22-25 may be One of the saíer tricydics

• toxidty óf the SNRI venlaíaxine in overdose appears to 
be greater than other nevv serotonergic antidepressa] tts 
and comparable to some of the less toxic tricydics22

Although such analyses cannot determine to w hat exte nt 
the data reỉlect prescribing pattems and patient seỉection as 
opposed to drug toxid ty1417-25 it is widely accepted that t  le 
older tricyclics are more toxic in overdosage, and that t  te 
SSRIs26-27 and the nevver tricyclic and related cycic 
antidepressants are safer 27 In practice, it is often diffic ilt 
to idendíy patients at hỉgh risk ỉor suidde, and it has 
thereíore been suggested that a routine strategy should be to 
begin antidepressant therapy in all patients w ith drugs that 
have low toxidty in overdose.15-27 However, whichev;r 
antidepressant is chosen, all patients should be close y 
monitored duríng early therapy until signiíicant improv ỉ- 
ment in depression occurs and limited quantities >f 
antidepressants should be prescribed at any one time.

C urrent guidelines recom m end tha t choice «)f 
antidepressant should be based on superìor tolerabilit i, 
saíety in overdose, and eíCcacy at prescribed doses.1-2-*-6 
Meta-analyses28'51 comparing the efficacy of SSRIs and 
tricyclics in general And no diíỉerence in efficacy allhough 
there is the suggestỉon of a greater efficacy for sorr e 
tricydics vvhen given to inpatients. However, drop-out ran s 
due to adverse eííects have generally been higher in patien s 
receiving tricydics than in those taking SSRls. Based 01 
these Andings, most guidelines Tecommend that a i  
SSRI1-2-4-6 should be used as Crst-Iine ưeatment. In addỉtỉo 1 
some consider that loíepramine, nortriptyline, or nevvtr 
antidepressants such as mirtazapine or reboxetine a rĩ 
suitable altematives.1'4-8 Bupropion, which is marketed as 
an antidepressant in the USA, is consiđered to be a Brst-lin ĩ 
choice in u s  guidelines.4 Older tricyclics may, hovvever, b ;  
more appropriate in  severely Ỉ1I patients or in other 
situaáons where maximising efficacy is im portant.1 The us ; 
of an MAOI may be considered in patients with atypical 
depression4-6 although, in practice, SSRIs are oíten tried 
initíally because of their more ỉavourable adverse eữectỉ 
prohle.4

The sedative properties of some of the antidepressant 
may adversely affect the períormance of potentially 
hazardous tasks such as driving and the operation o 
machinery. One of the less sedative antidepressants shoulc 
be used vvhere appropriate, although care is needed vvith al 
psychoưopic drugs, espedally at the start of ueatm ent.

Regardless of antidepressant choice, certain prindples oi 
management apply w hen s ta r t in g  a n t id e p rẽ s s a n t 
the rapy .
• A Iow initìal dose will minimise adverse eữects; this is 

then increased untiỉ an adequate response occurs.4 
When the nevver antidepressants, induding the SSRIs, 
are used the dose can generally be increased after a few 
days; for the tricydics the íncrease should be more 
gradual.32 Gradual introduction of ơeatm ent is of 
particuỉar importance in the elderly who may be more 
susceptible to adverse eííects.

• Although some adverse eHects of antídepressant drugs 
appear soon aừer ưeatm ent is started, there is a delay o{ 
about 2 weeks beíore any therapeutic beneht is seen, and 
at least 6 vveeks beỉore maximum improvement in 
depressive symptoms occurs.33 claims of a fast onset of 
actìon have been made for several antidepressants, but in 
a revievv34 of data relatíng 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 combínation of 
pharmacokinetic and neurochemical ỉaaors.

• A patient’s response to the chosen drug should not be 
considered inadequate until they have been maintaỉned 
at an adequate dõse lor at least 3 to 4 weeks1-2 (the BNF 
has recommended 6 weeks in the elderly). Patients with 
a partial response should continue for a íurther 2 to 4 
weeks (possibly longer in  the elderly) beỉore considering 
íurther adjustments in therapy. Treatment lailure is often 
due to subtherapeutic doses,1 particularly w ith the older 
tricydics whose adverse eííects limit maximum tolerable 
doses in many patients.35 Where lack of compliance leads 
to subtherapeutíc doses therapeutic drug monitoring 
may be of vălue.6

In those who show Iittle or no response to an adequate trial 
of the first-choice antidepressant the íollovving options 
exist:
• switching to an altemative antidepressant
• adding another drug (augmentation), panicularly u  

there has been a partial response
• inơodudng psychological ưeatments such as cognitive 

behavioural therapy if not previously used

AU cross-reíerences refer to entries in  Volume A
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Guìdelines generally consider it pteỉerable to try an 
altem adve ãngle antìdepressãat bcíore giving combinanons 
of drugs (augmentation).1"4-6

ỉi sw itch ing  a n t id ep re ssan ts  the choice is between a 
drug (rom the same pharmacological group or One bom  a 
diHerent group.1-*’4 In  the UK. venlatáìrine is usually 
reserved íor patients vvith more severe depresâon, o t when 
two diữerent SSRỈs have ỉailed. because of its advetse 
cardiovascular eSects and  toxitíty in overdose.ư  MAOIs 
can also be tried in  patients who are reửactory to or 
intoleiant of treatm ent w ith other antidepressants.1-2,4

vvben changing a patìent bom  One type of antidepres- 
sant to another an  appropríate drug-ừee ìnterval may be 
needed. An MAOI (induding a RIMA and selegiline) should 
not be started until a t  ỉeast one week aỉter stopping a 
tricydic anddepressant, an  SSKL or any reỉated anãdepres- 
sant; in  the case oỉ bupropion, mirtazapinc, and the SSRI 
sertraline the drug-ỉree interval is extended to 2 weeks, and 
ỉor Auoxetine to 5 vveeks, because o{ their longer haU-lives. 
For the tricydics domipramine and imipramine a drug-free 
interval of 3 weeks should be aỉlovred. Conversely, 2 weeks 
should elapse betrreen stopping MAOI (indudingsele- 
giline) therapy and  starting patientỉ on  a  tricydỉc 
antidepressant (3 week$ in the case oỉ domipramine or 
imipramine), an  SSRI. or any related anddepresan t No 
treatment-free period is necessary between stoppỉng a 
reveráble inhibitor oỉ monoamine oxidase type A (RIMA) 
and startỉng an  SSRI or another antìdepressant.

Drugs thá t have been used in  au gm ẽn ta tion  strategies 
ỉor resistant depression ỉndude bthlum. k14,4 thyroỉd 
hormones (liothyronine),*-4-4-34 and Central stimulants434 
such as methylphenidate. Atypícal andpsychotics, such as 
aripiprazole, olamapine, quetiapine, and riỉperidone may 
be added to therapy.1-2-37 Pindolol has also been studỉed as 
an augmentatíon agent w ith several SSRIs and other 
serotonergic antidepressants.4'34 Another method is to 
combine diBerent dàsses of anddepressants. Although this 
has been used successíuUy in the treatment of drug-resistant 
depression,14-4-34 it m ay result in  enhanced adverse 
reactìons or interactions and ihould only be done under 
expert superviỉion. For hirther details of the interactions 
between di&erent antìdepressants, see under Interactions of 
Phenebdne, p. 447.2.

ư  the response to treatm ent is good, the patỉent should 
contỉnue w ỉth the same treatm ent ỉor at least 4  to 6 months 
atter full remission,1-4 and perhaps 12 months in the 
elderiy;4 symptoms are likely tò reciir ư treatment is stopped 
too soõn.34-40 In general, the dose ỉhould not be reduced for 
this co n tln u a tlo n  p b a se .1'1'4,7 Condnuing thetapy beyond 
this phase1-2-4-7-41 is a  matter of dinỉcal judgemẹnt and 
should take in to  account the num ber of prior episodes, any 
reádual symptoms. and  the severity of the episode. 
M ain ten an cẽ  th e ra p y  should be conadered for tecurrent 
depressive dborders,1'2-4-7-34,40,42 and may be necessary for 
several years, u  not indehnitely, in  some cases. Agaỉn, full 
theiapeutic doses are recommended ỉor prophylaxis rather 
than ieduced doses.1,X4-7-3,-4ỉ

Suddenly s to p p in g  a iitidep ressan t th e rap y  after 
regular use for 8 vveeks or more may predpitate vvithdravval 
symptoms.43-45 Common symptoms seen after antidepres- 
sant withdiawal indude headache, anorexỉa, nausea, 
insomnia, and anxiety; the SSRIs have also been assodated 
with episodes of dizzincss and paraesthesia which are rarely 
seen with the tricydỉcs.44 VVithdravval reactỉons may be 
more severe vvith the MAOỈS espedaUy tranylcypromine.44 
To minimise symptoms, most guỉdelines1'14 and authorities 
su ch as the BNF recommend redudng the đose over a peiiod 
of about 4  weeks, although conáderably tonger periods (6 
months) may be required when withdrawing maintenance 
therapy.

Depressive disorders may arise in childhood  an d  
ad o le sc e n c e , th e  prevalence increasing with age.4 
Concems about a possibỉe increased rislc of suidde tvith 
antidepressant treatm ent, have led to  considerable 
uncertainty about appropriate management in young 
patients.47'51 In the UK, guidelines issued by NICE State tbat 
the mainstay of treatm ent for this padent group should be 
psychological therapy;47 treatment with antidepiessants 
should only be oữerẽd alongside psychologlcal therapy. For 
chỉldren and adolescents with miĩd depression, as for aduỉts, 
a period of vvatdứul waiting may be appropiỉate beỉore 
starting any aeatm ent. If symptoms have not resolved after 
several weelcs, patients should be staited on an approprìate 
course o( psychological therapy such ás group cogĩútíve 
behavioural therapy o r guỉded sclỉ-help vvhich should be 
contỉnued íor 2 to 3 months. Antídepressants should not be 
used for the inítial treatm ent of mỉld depression. Chỉỉdren or 
adolescents with moderate to severe depression (or those 
with mild depcession unresponsive to the above measures) 
shouỉd be gỉven more spedfic psychological treatment such 
as individuaỉ cognitìve behavĩoũtal thẽrapy, intềtpérsonal 
therapy. o r short-term íamily therạpy. Combined treatment 
with an antỉdepressant (vvhich, as in adults, appeaxs more 
eííective than  either alone52) should only be considered ư 
there is a lack of response to psychotherapy alone.47 The

SSRI Auoxetine is considered the flrst-choice antidepressant 
in children aged 12 and over because of proven effiacy and 
low toxidty in  ovetdose;4,47 although the evidence for its 
efficacy in younger children has been quesdoned,47 a review 
by thè EMEA conduded that smdỉes showeđ a positive 
e&ect .ạnd approved its use throughout the EÚ in diildren 
from 8 yeãrs o{ age.”  In the USA, esdtaloprám and 
Huoxetỉne are the onỉy SSRIs lỉcensed íor the treatm ent of 
deprcssion ỉn young padents. The other SSRIs should not be 
used in children (but see belovv) because o ỉ unptoven 
efficacy and/or an increased rislc of a haim ỉul outcome (see 
ESects on M ental State under Fluoxedne, p. 422.2 for 
hirther details). Simỉlar recommendadons have be en made 
for the SNRI venlaíaxữte (see p. 457J )  and the serotonergic 
antiđepressant mirtazapine (see p. 438.2). Padents who 
rem ain unresponsive to combined treatm ent should be 
inidally tried on an altematíve psychological therapy.47 A 
change in antídepressant may also be vvarranted and NICE 
guidelỉnes have suggested that dtalopram and sertraline 
may be appropriate, provided certaỉn criteria have been 
met.47 (Parôxedne and venlaỉaxỉne should not be used.47) 
Lithium has also been tried4 and ECT may be considered ỉor 
older chũdren vvith severe, unresponsive depression.4,47 
Tricydics may have a modest eS ea  in  the treatm ent of 
depression in ãdolescents; hotvever, they are no t eSectívé in 
the treatment of younger chỉldren.14 In pracdce they have 
often been reserved fõr te&actoty cases in ađolescents,,  
although evidence to support this role is laddng54 and NICE 
guidelines47 do not recommend theừ use. There have also 
been reports oí death due to cardiotoxidty in  children 
taking tricydic anddeptessants, in pardcular desipramine 
and tmiprâmine.

Followỉng the concems raised about the possible 
increased lisk oí suitíde in chiỉdren and adolescentỉ treated 
vvith antídepressants, the PDA undertook a meta-analysis oỉ 
372 studies in  adults. From 295 stuđies in  psychiatric 
patìents, the overall risk of suiôde was not increased. but 
there was a  trend tovrarđ increased tisk with younger age. 
Aỉthough the eữ ea  was not stadỉtically signiGcant, the FDA 
conádered the trend suíhdently convindng to w am  th a t 
like children and adolescents, young  ad u lts  (aged 18 to 24 
years) neated vvỉth antidepressants of any type may be at 
increased riỉk of suiddal thínking and bebaviour.M In the 
UK. an  Expert Wotking Group oỉ the CSM íound no dear 
evidence that use oí SSKIs in young adults increaseđ the risk 
of self-harm or suiddal thoughts;57 however, it was noted 
tha t such patìents have a higher badcground risk of suiddal 
behaviour than older adults and consequendy should be 
dosely monitored during nea tm ent

Depression in the e lderly  is no t uncommon and may 
affect up to 4% ol this popũlatìon.’* Suidde is also morẽ 
hequent ỉn the elderiy than in  the general populadon and 
depressive symptoms are present ỉn about 80% of patìents 
aged over 74 years who commit suidde.M Depression in the 
eldedy is ohen undertreated and prognosỉs is poon 
ữeatment is also often complicated by co-existing medical 
conditíons.4•4■’*■5, SSRIs are often the first cholce of 
ưeatm ent in  the elderly because of theừ ỉavourable adverse 
edect proữle and low toxidty in overdose.4*4,5*-5* They may 
be espedally apprọpriate in patíents with an existing 
cardiovascular disease or in those taking other medicatíons 
that may lovver the blood pressure. Tricydics such as 
amiưiptyline and imipranúne are probabiy best avoided in 
the elderiy as their cardiotoxic anúmuscarlnic, and sedatíve 
eãects may be paitícuỉarly ưoublesome. Hovvever, the 
tricydics desipramine and nortnptyline are consideted by 
some4-6-5* to be an altemative first-choicẹ as they are less 
cardỉotoxic and have fewer antimuscarinic and sedatìve 
actions compared with amỉtrìptyỉine or imipramỉne. Other 
new er antìdepressants may also be useỉul in spedBc 
situations: bupropion, vvhich has the advantage of a relative 
lack of carđiotoxidty and drug interactions. may be an 
appropríate option.4 Lovver initial doses of antídepressant 
dmgs are often recommended In the elderiy to minimise 
adverse eỉlects but individual diữerences in metabolism and 
excretìon may mean that some patìents are undcrtreated. 
The elderiy ténd to respond moré slovvly to anddepressants 
than younger patìeaa* and additional psychosodal or 
psychotherapeutic management is often warranted>J* The 
management oí inadequate responses to initial thetapies in 
eldeiỉy padents should íoUovv the same prindples as in 
younger padents.4,5* ECT is aỉso safe and ettective in the 
elderly, and shouid be considered ỉn those at high risk for 
suidde or who are rebactory to or intolerant of antidepres- 
sant drugs.4-5* Depression late in liíe may requlre long-term 
anddepressant ưeatm ent beyond the recovery phase, even 
aỉter Brst episodes of dépression and should be a 
continuarion of the treatment that was successhil in  the 
initial acute pha se (see above).

Treatment oỉ vvomen with depressive disorders during 
and aíter p regnancy  raises concems about the risk of 
teratogenidty, íetal growth retardadon. or perinatal 
problems (see also individual drug monographs); the iatio 
of risk to the child versus the benefit to  the mother must 
thereíore be considered very carehilly.4-40,41 It should also be

remembeređ tha t imtreated depression duiing pregnancy 
has been assodated svith poor neonataỉ outcomes su ch as 
lovv birth-weight.61 In some cases starting treatm ent with an 
antidepressant will be appropriate although psychotherapy 
and ECT should also be conãdered as altemadves.441 
Treatment shouỉd not be stopped as a matter of rọutỉne in 
early pregnancy in vvomen who become pregnant whíle 
taking an anddẽpressant.40 Matemal mood disorders in  the 
immediate postpartum perỉod are related to hormonal 
changes, pârtỉcularỉy taỉlíng ptogesterone ỉevels; the 
symptoms are tnild and resolve sịxuĩtaneously aỉter several 
dãys, thereíore no treatment ís required.Ã4 Of greater 
concem are major depressive episodes that occur beyond 
this inidal phase, which áre dỉnỉcaỉly identical to depressive 
disorders in generaỉ and caũ lor the same prindpỉes oỉ 
management40 (although there are few studỉes to  support 
this42). These depresãve episodes have been ỉound to be 
related to the presence oi immediate postpartum mood 
disorden, although no hormonaỉ basis to this assodatìon 
has been identiSed.40 Nevertheless, there has been ỉnterest 
in the use of oesttogen as a treatmenL

As with use of any medidne in  women wdio b reastíeed . 
the rísks to the inỉant bom  drugs dỉstdbuted in  to breast mỉlk 
must be considered. The American Academy of Peđiatrics43 
consỉden that the eSect ot an anddepiessants on nũrsing 
inỉants could be of concem.

Symptomỉ o ỉ anx lety  a n d  depressỉon  óỉten coexist and 
it máy be dUBcult to đistinguish which is the predomỉnant 
disorder, espedaAy in milder forms. Depression is generally 
treated beỉore anxiety.1 using antídepressánts ỵudi as SSRIs 
th a t also have anxlolytic eHects.*4 W hère áọxiety 
predominates, comorbid mild depressỉon may also respond 
to psychological ưeatment of anxíety.44 Anxíolytícs and 
antipsychotics can be useíul adjuncts ừx agitateđ depression, 
but a '  sedative anddepressant might be prẹỉerable. 
Combinatỉon preparatíons of antideprẽssants w ith antìpsy- 
chotics or anxỉolytics should not be ũsed because the đosage 
of the ỉndividual components should be ad]usted sepárately. 
Also, anxiolytìcs should only be ptescríbẹd on  a short-term 
basiỉ ivhereas antidepressants arẽ-given for longer perỉods.

The etBcacy of anddepressaõã in ch ron lc  la tỉgue  
syndrom e in chnical studìeshave been equivocal althoụgh 
it has been suggested that antídepressant therapy shouỉđ be 
tried in patients with co-exỉsting depresston.4’.. Cognitịve 
therapy may also be uschil.
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Mania
Although isolated episodes oí mania (sec 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 indude mania without depression vvithin the 
bipolar category. The ưeatment and prophylaxis of acute 
mania are thereíore described under Bipolar Disorder, 
p. 397.2.

Agomelatine ÍBAN, HNNI

Agomelatina; Agomélatine; Agomelatinum; S-20098; Aro-
MenaTHH.
A/-[2-(7-Methoxy-1-naphthyl)ethyl]acetamide.
C15Hi7N02=243.3
CAS — 138112-76-2.
ATC —  N06AX22.
ATC Vet —  QN06AX22. 
um — 137R1N49AD.

Uses and Administration
Agomelatine i t a n  agonist at melatonergic MT| and MT2 
receptors, and an  antagonist at 5-HTỉc receptors. It is given 
orally in the treatm ent of depression (p. 398.1) at a dose of 
25 mg once daily at bedtime. Aíter 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 w hen ưeatm ent is stopped.

Agomelatine is under investigation in the management 
of anxiety.
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Adverse Effeờs and Precautions
The most common adverse eíỉects that occur in the first few 
weekỉ oỉ agomelatine treatment are ưansient nausea and 
d ứ á n ess. vvhich are usually mild or moderate. Other 
gastrointestỉnal disturbances, headache, somnolence, 
insomnia, migraine, hyperhidrosis, back pain, and fatigue 
are also reported as being common adverse eííeas. There 
have been cases of paraesthesia, blurred Vision, and eczema.

Increases in  serum transaminases are common during 
agomelatine therapy, and the drug ìs contra-indicated in 
patients with hepatic impaữment. Liver íunctìon should be 
tested beĩore starting agomelatine, and aỉter about 6, 12, 
and 24 vveeks of treatment. Liver íunaion  tests should be 
repeated within 48 hours in any patient who has increascd 
serum transaininase values. The drug should be stopped ư 
values increase to more than 3 times the .upper limit of 
normaL and liver hỉhction should be monitored until they 
retum  to noimal. Liver hmction should also be tested In any 
patient who develops symptoms of hepatic dysíunaion, and 
agomelatìne should be stopped if jaundice occurs.

Patients should be dosely monitored during early 
antidepressant therapy untíl signihcant improvement in 
depression is noted because suidde is an  inherent risk in 
depressed patients. For further details, see under Depres- 
sion, p. 398.1. Suiddaỉ thoughts and behaviour may also 
develop during eatly treatment with antidepressants for 
other disorders; the same precautions íoUovved when 
ưeating patients w ith depression should thereíore be 
followed when treating patients vvith other disorders.

Agomeỉatine should be used with cautíon in patients 
with bipolar disorder because oỉ the risk of predpitating 
mania.

Aỉ vnth othér antidepressants, agomelatine may impair 
perỉonnance oỉ skỉlled tasks and, u  affected. patients should 
not drive or operate machinery.

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

quently its use in  padents under 18 years of age is nct 
recommended. In addition, other antidepressants have 
been shown to increase the risk of suiddal thoughts an 1 
behaviour in such patients (see EHects on M ental State, 
under Huoxetine, p. 422.2).

Interactions
Drugs tha t inhibit or induce the cytoqhrome P 45 ) 
isoenzyme CYP1A2 have the potential to interact vviti 
agomelatine. By this mechanism, Auvoxamine ca 1 
markedly ỉnhibit the metabolism of agomelatine an 1 
increase systemic exposure by about sixtyíold. The use c [ 
agomelatine with potent CYP1A2 inhibitors is thereíor r 
contra-indicated. Moderate CYP1A2 inhibitors, such a; 
oestrogens, may also increase exposure to agomelatine, am I 
such combinations should be used with caution.

Pharmacokinetics
Agomelatine ỉs rapidly and well absorbed after oral dosage 
and peak pỉasma concentraúons occur vvithin 1 to 2 hours 
however, it has a low absolute bioavaílability of Iess thar 
5% with substantial interindividual variability. It is abou 
95% bound to plasma proteins. Systemicexposure increaseí 
proportionally with dose, and first-pass metabolisrr 
becomes saturated at higher doses. Agomelatine is rapidly 
metabolised, mainly by the hepatic cytochrome P45C 
isoenzyme CYP1A2; the isoenzymes CYP2C9 and CYP2C19 
also make a minor contribution. It has a mean plasma half- 
life oí betvveen 1 and 2 hours and is mainly excreted in the 
urine as inactive metabolites. Systemic exposure to 
agomelatine is substantially increased in patíents with 
liver impairment.

Preparatìons
Proprietory Preparolions (details are given in Volume B)

Single-ingredient Preparotions. Arg.: Valdoxan; AustraL: Val- 
doxan; Auítria: Valdoxan; Belg.: Valdoxan; Braz.: Valdoxan; 
chirur. Valdoxan (ịÊăSr); Cz.: Thymanax; Valdoxan; Denm 
Valdoxan; Fr.: Valdoxan; Ger.: Valdoxan; Gr.: Valdoxan; Hong 
Kong: Valdoxan; Hung.: Valđoxan; Irỉ.: Thymanax; Valdoxan; 
Malaysia: Valdoxan; Neth.: Thymanax; Valdoxan; Pol.: Thyma- 
nax; Valdoxan; Port.: Thymanax; Valdoxan; Rus.: Valdoxan 
(BaahAOKCSH); singapore: Valdoxan; Spain: Thymanax; Valdox- 
an; SwaL: Valdoxan; Switz.: Valdoxan; Thai.: Valdoxan; Turk.: 
Valdoxan; UK: Valdoxan; Ukr.: Melitor (MeaMTop).

Amineptine Hydrochloride iriNNMi 
Amineptina, hidrodoruro de; Amineptine, Chlòrhydraté d, 
Amịnéptinì Hydrochlorìdum; Hidrodomro de amineptina; S- 
1694; AMMnénTMHạ fiiflpoxnopMfl.
7-[{10,l l-Dìhydro-5H-dibenzo[ứ,ự]cydohepten-5-yỉ)amino] 
heptanoic add hydrochloride.
Ck Hj7N02,HCI=373.9
CAS -  57574-09-1 (amineptine); 30272-08-3 (amineptíne 
hydrochioride).
ÁTC—N06ÁA19.
ATC Vet — QN06AA19.
UNII — A5P604A12R.

Profìle
Amineptine hydrochloride is a tricydic antidepressant (see 
Amitriptyline, p. 403.1). It has been given orally in the 
ưeatment of depression.

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

Adverse effects. In 5 patients very severe acne-type 
lesions were assodated with the chronic self-increased use 
of high doses of amỉneptine (0.2 to 1 g daily).1 Unusual 
lactam metabolites were ỉound in all patíents and in 2 
these were stìll present, aỉong with the lesions, 3 months 
after stopping therapy. In another case, a 48-year-old 
woman developed acne-like emptions aíter long-term use 
of amineptine 400 mg daily.2 There was no dinical 
improvement 6 m onthỉ after amineptỉne withdrawal.

1. Vexiau Ỹ,etaL  Scvere acne-llke lesioQS caused by anúneptỉne ovcrdosc. 
Lancet 1988; Ỉỉ 585.

2. De Gálvei Aranda MV, tí  aì. Acnellorm eruptíon caused by amlneptìne: 
a case rcport and revỉew o ỉ the  ỉiterature. 3 Eur Acad Dcrmatol Venereol 
2001; 15: 337-9.

Preparations
Proprietary Preparations (d e ta ils  a r e  g iv e n  in  V o lu m e  B) 

Single-ingredìent Preporotions. G r.:  S u rv e c to r .

All cross-reíerences reíer to entries in Volume A
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A m itrỉp tỵ lin e  (BAN.riNNi

Amitriptilịna;' ẤmitriptylRni; Amitriptylih; Amitriptylinurn;
AMMTpMriTM/lHH.
3.-010.11 -Dihydro-5H-dibenzo{a,đ]cyclohepten-5-ylidene) 
propyldimethylam ine; 10,11 -Dlhydro-/V,A/-dimethyl-5H- 
dibenzo[dfd]cydoheptene-As,Y-propylamine.
CjoHaN=277.4 ‘ -
C4S — 50-48-6. .
Ạ j c — N06AA09.

'Ả TCVet— QN06AA09.
ỤNỊI —  Ĩ806D8D52K ■ _ ;

Amitriptyline Embonate ỊBANM, riNNMi

AmitnptilỊna, embonato .de; Amitriptyíine, Embọnatẹ d-; 
Ámitriptýiini Embonas; Embonato de amitriptilina; Ámm- 

• TpnrmviMHả BMổonaT. .■■■•• ’ -
(CMHBN)i Cu H ,A = 9432  ;  .• ■
CẶS — 17086-03-2. .

Pharmacopoeias. In Br.
BP 2014: (Amiaiptyline Embonate). A pale yellow to 
brownish-yellow, odouriess or almost odourless powder. 
Practìcally insoluble in vvaten slightly soluble in alcohoL' 
ừeelysolũble in chlorolorm. Protẽct ừom light.

Amitriptytine Hydrochloríde (BANM. ríNNMi 
Amitriptíliri Hidroklọrũr; ■ Amltrịptilina, .hịdrocloruro . de; 
Amitriptilin-hidroklorid; Amitriptillno hidrochloridas; Ami- 
triptyiiinihydrokloridi; 'Amitriptylinẹr chlorhydrate d’; AmĨT 
triptylinhydrochlorid; Amiữiptylin-hydrochlórtd; Amitripty- 
linhydroklorid; Amitriptylini Hydrochloridum; Amittyptyliny 
chlorovvodorek; Hidrodoruro de amitriptíliina; AMtnpurrrvt- 
/ìMHa rnApoxnopnfl.v
c 20HBN>ia=3i3.g • . -
CAS — 549-18-8. !
UNII — 26LUD4J09K

Pharmacopoeias. In Chín., Eur. (sec p. vu), ĩnt., Jpn, and u s . 

Ph. Eur. 8: (Amitriptyline Hydrochloride). A white or 
almost vvhite povvder or colouriess crystals. Freely soluble in 
water, in alcohol, and in dichloromethane. Protect ỉrom 
lighi
USP 36: (Amitriptyline Hydrochlodde). A white or 
practically vvhite, odoudess or practically odourlcss, 
crystalline povvder or small crystals. Freely soluble in 
water, in alcohol, in chlorofonn, and in m ethyl alcohol; 
insoluble in ether. pH of a I % soluúon in vvater is between
5.0 and 6.0.

StabilHy. Decorapositíon occurred vvhen Solutions of ami- 
triptyline hydrochloride ỉn  tvater or phosphate buBers 
were autodaved at 115 dẹgrees to 116 degrees for 30 min- 
utes in the prescnce of excess oxygen.1

The decomposition of amitriptyline as the hydrochỉodde 
in bulỉered aqueous solution stored at 80 dcgrees in the dark 
vvas accelerated by metal ions.1 Disodium edetate 0.1% 
signihcantỉy reduced the decomposition rate of these 
amitdptyline Solutions but propyl gallate and hyđroquinone 
were less eỉỉective. Sodium metabisuLBte produced an initial 
lovvering of amitriptyline concentration and subsequently 
an acceleration of decomposition. The rate of decomposidon 
was also much greater in amber glass ampoules than in clear 
glass ones (the metal ion content oi amber glass is higher 
than that of clear glass). Hovvever, there were considerable 
varíations between difỉerent batches of am ber glass and. 
since amitdptyline is photolabile, its Solutions are likely to 
be stored in amber containers.

Solutions of amitriptyline hydrochloride in vvater are 
stable for at least 8 weeks at room temperature if protected 
Irotn lỉght either by storage in a cupboard or in amber 
containers.’ Decotnposition to ketonc and, to a lesser 
extern, other unidentihed Products was íound to occur on 
exposure to light.

1. Eaever RP, et aL Decomposỉtỉon o í amitripcylíne hydrochloride ỉn 
aqueous soluủon: identiGcaúon of decomposỉtỉon producu. J  Phanrt Sá  
1975; 64: 1497-9.

2. Enevee Rp, et a l  P tc ion  inũueadng  decompotìứoa m e  o t anúĩnptỴUae 
hydrochỉorỉdc in aqueous soỉution. J  Pharm Sá  ỉ 977; <6: 1087-9.

3. Buckỉes J. W alten  V. The stabỉUty of amitriptylỉne hydrochỉorỉde ỉn 
aqueous solurion. /  ơ in  Pharm 1976; 1 :107-12.

Uses and Administratíon
Tricydic antidepressants such as am itdptyline were 
developed trom phcnothiaõne compounds relateđ to 
chlorpromazine and. as the name suggests, possess a  3- 
ring molecular structure. They inhibit thè- neutonal 
reuptake of noradrenaline in the CNS; some, in  additáon. 
inhibit the reuptake of serotonin (5-HT). Prevention of the 
reuptake of these monoaminc neurotransmitters, which 
potentiates their action in thẹ brain, appears to be assodated 
with antidepressant activity. Tricydic antidepressants also

possess affinity for muscarinic and histamine Ht receptors to 
varying degrẽes, see under Adverse Effects, p. 404.3. 
Amitriptyline ũ  one oỉ the more sedatìng tricydics. 
Antidepressants w ith One, two, or íour rings have also been 
developed, and these share only some of the properties of 
the tricydics.

While the sedative action and other ađverse eHects of 
ámitriptyline and other tricydics are soon apparent, it may 
be several weeks beíore any antidepressant eSect is seen. 
Aiter a response has been obtained, maỉntenance therapy 
should be continued at the optũnum dose ỉor at least 6 
months (12 months in the eĩderly) to avoid relapse on 
stopping therapy. Patients w ith a history óỉ recurreảt 
depression should contỉnue to  receive m aintenance 
treatment lor at least 2 years. It is important to  use doses 
that are suHidently hỉgh for eSectỉve treatm ent, b ut not so 
high as to cause toxác ettects.

Amitdptyline, á dibenzocydoheptadiene, is usually 
given oraDy as the hydrochloride and doses are expréssed 
in tenns of this salt. Amitriptyline hydrochloride is also 

-gi ven by intramuscular or slow intravenous injection; doses 
may be expressed in  teims ol the base or the hydrochloride. 
Amitriptyline hydrochloride 75 mg is equivalent to about
66.3 mg of the base. Amitriptylỉne has alsò been given orally 
as the embonate and as the oxide (amitriptyllnoxỉde).

In the treatment of depression , amitriptyline hydro- 
chlọdde is given initỉally in  a daily dose of 50 to  75 mg orally 
in divided doses (or ás a singie dose at nỉght). Thereaher, the 
dose may be graduallý increased. iỉ necessary, to 150 mg 
daily, the ađđitíonaỉ đoses being given in the Iate aítem oon 
or evening. Doses of up to 200 mg daily and, occasionally, 
up to 300 mg daily have been used in severely depressed 
patỉents in hospitaỉ.

Adolescent and elderiy patients òften have reduced 
tolerance to tncydic antìdepressants and UK licensed 
product iníormatìon States that initial doses of amitrìptyline 
hydrochloride as low as 25 mg daily may be used ìn  these 
groups, given cither in divided doses or as a single dose, 
preferably at bedtime. The BNF suggests a m inimum initìal 
dose oi 30 mg daily. In the UK, the use of anútriptyline in 
chlldren under 16 years for the neatm ent o i depression is 
not recommended.

In the initial stages o! treatment, if oral dosage is 
impracticable or inadvisable, amitriptyline hydrochloride 
may be given by intramuscular injection, but the oral route 
should be subsdtuted 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 patíents tvith 
genetic polymorphisms in the cytochrome P450 isoenzymes 
CYP2D6 and CYP2C19 (see Adnũnistratíon in  Genetic 
Variation. p. 403.2).

Tcicydic antidepressants. induding amitrìptyline, may be 
helpỉul in some anx ỉe ty  d iso rders  su ch as panỉc disorder, 
and in the management o t n e u ro p a th ic  p a in  (see 
p. 404.2). For the uses of amitriptyline in children, see 
p. 403.2.

' Amitrìptyline should be w ithdrawn gradually to reduce 
the risk of withdrawal symptoms.

Administration in children. Amitrìptyline is used for the 
treatment oi n o c tu m a l enu res ís  in children in whom 
organic pathology has been exduded. Hovvever, drug ther- 
apy for noctumal enuresis should be reserved for w hen 
other methods have ỉailed and should preíerably only be 
given to cover periods avvay ừom home. Tricydic 
antidepressants are not recommended in chíldren under 6 
years of age. For a discussion of tricyclic use in noctum al 
enuresis. see Micturítion Disorders, p. 404.1.

Oral doses oi amitiỉptylìne hydrochloríde that may be 
used are:
• 10 to 20 mg for children aged 6 to 10 years
• 25 to 50 mg lor children 11 years and over
The dose should be given at night and ưeatment, induding 
a period of gradual withdrawal, should not continue for 
longer than 3 months. A full physical examinatìon, 
induding an ECG, is recommended beíore a lurther course.

For the use oỉ amitdptyline in chiỉdren w ith neu ro - 
p a th ỉc  pain, see p. 404.2.

Administration in genetíc voriatìon. The eỉỉect of cyto- 
chrome P450 isoenxymes CYP2D6 and CYP2C19 geno- 
types on tricydic antỉdepressant dosage has been 
reviewed,1 and the foUơwing adjustments, based on phe- 
notype, have been suggested lor their use in  depression:

CYP2D6 phenotype and amitriptyỉừu 0T norừiptylinc use '.
• ultrarapid metabollsen avoid due to potential lack of 

eỉhcacy; ư use is vvananted, consider increasỉng the 
inỉtial 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 gỉven

• intennediate metaboliser: consider redudng the 
initial dose by 25% and use therapeutíc drug 
monitorìng to guide dose adjustments

• poor metabolisen avoid due to increased potential for 
adverse e lleas ; iỉ use is vvarranted, consider 
decreasing the initial dose by  50% and use 
therapeutìc drug monitoring to guide dose adjust- 
ments

CYP2CI9 phenotype and amừrìptylme ust
•  u ltra rap id  m e ta b o l i s e r  c o n s id e r  a l te m a tiv e  d ru g ; if 

u se  is vvatT anted , u se  th e r a p e u t ìc  d ru g  m o n i to t in g  to  
guide d o se  a d ju s tm e n ts

■ • extensive metaboliser (35 to 50% of multiethnic 
populatíon): the usual initìal dose may be given

• intermediate metaboliser the usual initial dose may 
be given

• poor metaboliser consider decreasing the initial dose 
by 50% and use therapeutìc drug monitorỉng to guide 
dose adjustments

The authors suggested th a t because tricydics have 
comparable pharmacolýnetic prohles, th e  ábove guịdance 
may be applied to other tricydics induding clomipramine, 
desipramine, doxepin, imipramine, and trimipramine; 
hovvever, it was noted that there are fewer data to support 
such dosage adjustments in these drugs.

1. Hldcs JK, et ai. Clinùal Phânnacogenetía  ỉm plem em atíoa Coasortỉum 
guideQne tor CYP2D6 a n d  CYP2C19 genocypcs and  dosỉng o ỉ oicydỉc 
anddepcessanti. ơ ò t Pharmacol Ther 2013; 93: 402-8.

Anxiety disorders. For the use oỉ tricydic antỉđepressants 
in anxiety disorders, see under Clomipramine, p. 414.2.

BuGmia nervosa. A combinatìon of counselỉỉng, support, 
psychotherapy, and antidepressants is the usual tteatment 
íor bulimia nervosa. Antídepressants can help to reduce 
the ỉrequency oi overeating and some other symptoms of 
bulimia but relapse tends to occur w hen stopped. Many 
antidepressants have been tried. but the tricydic desi- 
pramine and the SSKI Ouoxetíne have been the ĩnost com- 
monly used and are consịdered to be well tolerated. 
Reíerences.
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Ciguatera poisoning. Amitriptyline has relieved some of 
the neurological symptoms assodated w ith tíguatera pois- 
oning (see Mannitol, p . 1428.2).

Cocaine dependence. For the use of tricydic anãdepres- 
sants in cocaine dependence, see under Desipramine, 
p. 415.2.

Depression. As discussed on p. 398.1, there is very little 
diSerence in efficacy between the diSerent groups of 
antidepressant dmgs, and choice is ohen made on the 
basis õỉ adverse e£fect prohle. Although less well tolerated 
than the nevver anddepressants, tricydic antidepressants 
may still be chosen because of wide experience with theừ 
usé and lamiliarity w ith theừ  phatmacological actions. 
The more sedadng tricydics su ch as amitriptyline, domi- 
pramine. dosulepin. doxepin, and trimipramine may be of 
value in depression vvith assodated agitation or anxiety. 
The Iess sedating tricydics such as amoxapine, desi- 
pramine, imipramine, loCepramine, nortríptyline, and pro- 
triptyline may be oí value ỉo t withdravvn or apathetic 
depressed patients. However, the BNF considers amitripty- 
line and dosulepin to be particulariy dangerous in overdo- 
sage and not recommended for ưeatm ent of depression, 
and that dosulepin should only be prescribed by speda- 
lists.

Combination therapy vvith diHering dasses of antidepres- 
sants, indudlng the tricydics, has been used in the 
treatment of reỉractory or drug-resistant depression. 
Hovvever. such therapy may result in enhanced adverse 
reactìons or interactioDS and requires expert supervision. 
For íurther details, see Antidepressants under Interactions 
of Phenehine, p. 447.2.
References.
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H eadadie. Tricydic antídepressants can be eữectíve in the 
management of some types of headache and, although 
they are espedally useíul w hen the headache is accompa- 
nỉed by depression, th e ir benehdal elíects appear to be 
independent o{ theừ  auitìdepressant actìon. They are used 
for the prophylaxis o f  migraine (p. 670.3) w hen drugs 
sud i as propranolol have proved ineffectlve. Amitriptyline 
is the tricydic usually used bu t others have been.tried. It

The Symbol t  denotes a preparation no longer actively marketed
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has also been investigated in children. The BNF suggests 
an  inỉtial adult dosage for amitriptyline hydrochloride in 
the prophylaxis of nũgraine of lOmg orally at night, 
increased ư necessary to a dose of 50 to 75 mg (maximum 
oỉ 150rưg) at night; the need for contínuing prophylaxis 
should be revievved at intervak of about 6 months. Tricyc- 
lics are also used prophylactiớally in the control of chroníc 
tension-type headache (p. 671.3) although beneCt is rarely 
complete. Improvement is generally seen vvith low doses, 
but íull antíđepressant doses are necessary in the presence 
of underlying depression. Amitriptyline may be used in 
the management of symptoms during withdrawal in 
patients with medication-ovenise headache (p. 670.2). 
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Hiccop. Amitriptyline is One of many drugs íor vvhich 
there are anecdotal reports' of success in the ưeatment of 
intractable hiccup (p. 1046.3).

1. Stalnikovrict R.tí ai. AmitriptyUnc lor imncubìe hiccups. N EitjIJ  Mid 
1986; 315: 64-5.

Hyperactivity. When drug therapy is required for attentíon 
defidt hyperactivity disorder (p. 2314.1), initial treatment 
is usuaUy with a Central stimulam. Tricydic antidepres- 
sants such as imipramine or desipramine are reserved for 
patients who fail to respond to or who are intolerant of 
stimulants. They’ may also be of use for seleaed patients 
with certain co-existing disorders.

brterstitid cysHtis. Tricydic antìdepressants have been 
íound to be óf beneíit in the ưeaunênt of intersõtial cyst- 
itis (p. 2348.1). In a placebo-conữolled stuđy in 48 
patients with interstìtial cystitis, amitrìptyline treatment 
(in doses ranging from 25 to 100 mg daily) signiũcantly 
reduced the symptom score' and improved pain and 
urgency when compared yvith placebo;1 however, in some 
patients the antLmuscarmic adverse eữects of amitríptyline 
were troublesome. Amitriptyline or inứpramine have also 
been given at nỉght, vvith methenamỉne hippurate duríng 
the day, in the treatment o( interstitial cysdtù.1

1. van  Ophoven K  tí aỉ. A prospective. randomưeđ. pliccbo controUed, 
double-bllnđ study oi amicrtptylỉae [or the ueKm ent ol intentìtial 
cysdtis. J Unt (Bailimm) 2004; 172; 533-6.

2. Cardoxo L  Posưnenopausal cyràũí. BMJ 1996: 313: 129.

irrítable bowel syndrome. A tricydic antidepressant may 
be tried in ũritable bovvel syndrome (p. 1813.3), particu- 
larly where diarrhoea and abdomỉnal pain are presentíng 
symptoms.

Mkdurition dỉsorders. Tricydic antidepressants are among 
the drugs useđ as an altemative or adjunct to nonpharma- 
cological methods for the neatm ent oi n octum al enu re - 
sis in children (p. 2349.1) in whom organic pathology has 
been exduded. Hovvever, because of their potentially fatal 
toxidty .in overdosage, there has been concem ovér the 
saỉety of uáng tricydics in  households vvith children. Most 
experience in noctumal enuresis has been vvith ũnipra- 
mine, bu t other tricydics su ch as amitrìptyline, nortripty- 
line, and domỉpramỉne have also been used. Their 
mechanism of action in noctumal enuresis is undear. It 
may be the result oỉ theừ antimuscarinic and antispas- 
modic actíons as well as theữ  eữect on sleep pattems and 
possible stimulanon òf antídiuretic hormõne secretion. 
Imipramine appears to be most eííective in older children, 
but m any patients develop tolerance and inaeasữigly 
higher doses are required.

Tricydic antìdepressants are also sometimes used in the 
management of u rin a ry  in co n tin en ce  (p. 2349.2). 
Seíerences.
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Narcolepiic syndrome. Tricydic antidepressants are the 
primary ưeatment ỉor cataplexy and sleep paralysis asso-

All cross-reíerences reíer to entries in Volume A

tiated with narcolepsy (p. 2314.3). Imipramỉne has been 
widely used íor these symptoms although some consider 
domipramine more eỉlectíve. The onset oỉ action is quick- 
er than w hen used for depression and doses requừed 
appear to be lower (typically 10 to 75 mg of imipramine 
daỉly) although tolerance may deveỉop. Doses should be 
titrated to provide maxỉmaỉ protection ỉor the time of day 
when symptoros usually occũr. .

Pain. Tricydic antídepressants, usually amitiiptyline, are 
useỉul in alỉeviating some types of pain w hen given in 
subantidepressant doses. An initial oral dose of amiưipty- 
line hydrochlotide lOmg at nỉght increased gradually ư 
necessary to about 75 mg daily has been suggested by the 
BNF ỈOT the management of neuropathic pain in adults. 
Símilar doses of amitriptyline hydrochlorìde are also sug- 
gested by the BNFC for the ơeatm ent o! neuropathic pain, 
either chronic or in  palliative care, in children aged 12 
yeais and oven in addition, younger children aged 2 years 
and above may receive an Initial dose of 200 to 500 micro- 
grams/kg (to a maximum oỉ lOmg) once daily at night, 
íncreased if necessary to a maximum of 1 mg/kg twice 
daily on spedalist advice.

Chronic neuropathic pain as seen in cancer (p. 7.1),
I Central post-stroke pain (p. 7.3), diabetic neuropathy 

(p. 8.2), phantom limb pain (p. 10.3), and postherpetic 
neuralgia (p. 10.3) responds to therapy vvith tricydics. 
Tricydics are also often of beneĩit in the treatment oí 
idiopathic oroỉadal pain (p. 10.2), and may be of value for 
patients with complex regional pain syndrome (p. 8.1). Pain 
and sleep qualỉty may be improved by tricydics in patients 
vvith ĩibromyalgia (see Soft-tissue Rheumatism, p. 14.2), a 
condition tha t responds poorly to analgesics and 
anti-inflammatory drugs. See also C.hoice oỉ Analgesic on 
p. 4.2. Patỉents with migraine or chronic tension-type 
beadache may also beneBt bom  tricydics (see Headache; 
p. 401.3). There is little evidence for an analgesic effect of 
tricydics in acute or arthritic pain.
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Poỉhologìcal crying or laughing. Pathological crying or 
laughing can result bom  lesions in certain areas of the 
brain. Attempts at ơeatm ent have mostly been with 
antidepressants and íavourable results have been reported 
in double-blind studies with amitriptyline1 and nortripty- 
line.2

1. Schỉỉĩer RB. t í  ai. Treatmem of pathoỉogỉc laughlng and weepỉng with 
anùtríptyUne. H Eng! J  Med 1985; 312: 1460-2.

2. Robinson RG, tí  ứ .  Pathologỉcal laughỉng and aryỉng íolkrvring stroke: 
valỉdatỉon of a measurement scale and a double-blind ưeatm ent ỉtudy. 
Am J  Psychiatry 1993; 150: 286-93.

Premenstrual syndrome. For reíerence to the tricydic 
antidepressant, domipramine, in premenstrual syndrome, 
see p. 414.3.

Schizophrenia. Anddepressants su ch as the tricydics are 
considered vvorth trying as an adjunct in the ưeatment of 
patients with schi20phrenia (p. 1031.3) who develop 
depression duiing the recovery phase aíter an acute epi- 
sode of psychosis. There is, hovvever, no dear evidence 
that they are eHective during acute psychotic episodes or 
for depression during periods of remission in patients with 
chronic schỉxophrenia.1

ỉ. Anonymous. The drug treaunent of patíenu  wỉth $chizophrenỉa. Drug 
ThrrBuIỈ 1995; 33: 81-6.

Sexual dysỉundion. Impotence or ejaculatory problems 
have been reported as adverse eííects of tricydic 
antídepressants (see E£fects on Sexual Function in Adverse 
EHects, p. 406.1). Such properties have been studied as a 
potential íorm of treatm ent for men vvith premature eja- 
culation (see Clomipramine, p. 414.3).

skin disorders. See under Doxepin, p. 416.3, ỈOT use oí 
tricydic antidepressants in skãn disorders.

Smoldng cessation. Tricydic antidepressaniỉ are among 
the drugs tha t havc been tried with varying degrees of 
succẽss as altematives to nicotine replacement therapy 
(NRT) to alleviate the withdrawal syndrome assodated 
with smoking cessation (p. 2570.2). Nortriptyline is

recommended by some as. a second-line ơeatm ent in 
those patientỉ w hó cannot tolerate or relapse after NRT.

Reíerences. .
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Wlley; 2007 (accessed 14/08/08).

Adverse Effects
Many adverse ettects of amitriptyline and similar tricydic 
antidepressants are caused by their antimuscarinic 
actions. Antỉmuscarinic eãects are relatively common 
and occur beỉore an antidepressant eãect is obtained 
They indude diy mouth, constipation occasionally leading 
to paralytic ileus, urinary retendon, bluned Vision and 
disturbances ỉn accommodation, increased intra-oculai 
pressure, and hyperthermỉa: Tolerance iỉ often achieved h 
treatment is continued and adverse eữects may be less 
troublesome ư ưeatment is begun vvith smaỉl doses and 
then increased gradually, although thỉs may delay the 
dinical response.

Drovvsiness may also be common, although a few 
tricydic antidepressants possess little or no sedatỉve 
potential and may produce nervousness and insomnia. 
Other neuroiogical adverse eííeas include headache, 

ị peripheral neuropathy, ưemor, ataxia, epileptiíorm 
seizures, tinnitus, and occasional extrapyramidal symp- 
toms induding speech diỉíicuhies (dysanhria). Coníusion. 
halludnations, or delirium may occur, particularỉy in the 
elderiy, and mania or hypomania. and behavioural 
disturbances (particularly in children) have been 
reporteđ.

Gastrointestinal complaints indude sour or metallic 
taste, stomatitis, and gastrìc irritanon vvith nausea and 
vomitíng.

Efỉects on the cardiovascular System are discussed in 
more detail belovv (p. 405.1). Orthostatic hypotension and 
tachycardia can occur in patients vvithout a history of 
cardiovascular disease, and may be particulađy troublesome 
in the elderly.

Hypersensitivity reactìons, such as urticaria and angio- 
edema, and photosensitisation have been reported and, 
rareiy, cholestatic iaundice and blood disotders, induding 
eosinophilia, bone-marrow depression, thrombocytopenia, 
leucopenia, and agranulocytosis.

Endocrine effects indude testicular enlargement, 
gynaecomasãa and breast enlargement, and galaaorrhoea. 
Sexual dysíunction may also occur. changes in blóod sugar 
concentratíons mày also occur, and, very occasionally, 
hyponatraemia assodated vvith inappropriate secretion of 
antidiuretic hormone.

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

Symptoms of overdosage may induđe exdtement and 
restlessness with marked antìmuscarinic eữects, induding 
dryness of the mouth, hot dry skin, dUated pupils, 
tachycardia, urinary retention, and intestinaỉ stasis. Severe 
symptoms indude unconsdousness> convulsions and 
myoclonus, hypeưeSexia, hypothermia, hypotension, 
metabolic addosis, and respiratory and carđiac depression, 
vvith lUe-threatening cardiac arrhythmias that may recur 
some days after apparent recovery. Delirium, with 
coníusion, agítatìon and halludnations, is common during 
recovery.

Antimuscorinic and antihiỉlaminic properties. Studies in 
vitro1 shovved antidepressant aỉ&nities for human muscari- 
nic acetylcholine receptots and thereỉote the likelihood oỉ 
antimuscarinic eííects to be, in descehdỉng order
• amitnptyline
• protriptyline
• donũprãmine
• trimipramine
• doxepin
.  imipramine
• nortriptyline
• desipramỉne
• amoxapine
• maprotìline 
.  trazođone
The effect of aỉSnities íor other receptor sites was less 
certain, although those antidepressants vvith high aỉBnỉty 
for histamine H| receptors might be expeaed to be more 
sedanng. AíHnities for murine histamine Hj recepton in 
descendỉng order were:
• doxepin
• trimipramine
• amitriptyline
• maprotiline
• amoxapine
• nortriptyline
• imipramine
• domipramine
• protriptyline
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• trazodone
• desipramine

ỉ . Richelson E. Antimuscarỉnic and other receptor-bíocking pmpertỉes of 
antideprcssanư. Mayo Clỉn Proc 1983; 58: 40-6.

Effeds on the blood. Aiter a case report of agranulocytosis 
llnked with imipramine, revievv of the literature suggested 
tha t agranulocytosis associated with tricyclic antidepres- 
sant use was a rare idiosyncratic condition, resulting hom  
a direct toxic effect rather than an allergic mechanism, 
and particularly affected the elderly írom 4 to 8 weeks 
after beginning treatm ent.1

Betvveen 1963 and 1993 the UK CSM received 912 
reports of drug-induced agranulocytosis of vvhich 38 were 
due to tricydic antidepressants (12 íatal) 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 
assodated with use ol remoxipride and dosulepin it was 
noted tha t up to May 1993 the CSM had also received 11 
reports of aplastic anaemia secondary to use of dosulepin.

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

1. Albertinỉ RS Penders TM. AgranuỊocytosis assodated with ưicydics. J 
CUn Psychiaày 1978; 39: 483-5.

2. CSM/MCA.Í Drug-induced neutropenia and agranulocytosỉs. Current 
Problems 1993; l i  10-11. Also avàílabíe at: http://wwwlmhra.gov.uk/ 
home/Ìdcplg?IdcServỉce*GETJ,ILE&-dDocNârae*C0N2024456&Revỉ- 
sionSelectỉonMethỡdvLatestReỉeased (accessed 14/08/08)

3. Philpott NJ,'ef al. ApUstỉc anaemia and remoxipride. Lanctí 1993; 342: 
1244-5.

4. Draper BM. Manoharan A. Neuưopenia with crott-ihtolerance between 
cwo tricyclỉc antidepressant agents. Med J Aust 1987; 146: 452-3.

Effects on bone. A review of 9 epidemiological studies, 
mainly in  patientsN aged 50 years or older, ỉound an 
increased risk of íracture in those receiving tricydic 
antidepressants. Hovvever, no deSnite condusions could 
be made about a dose-responsẽ relationship, time relation- 
ship, or the possible mechanism.1

I. MHRA/CHM. Amỉdepressancs: rỉỉk o/ íractures. ữntg Sđ/eỉỵ ưpdate 2010; 
3 (10): 3-4. Availàble at: http://www.mhra.gov.uk/home/ldcplg? 
IdcServÌce=GET_FILE6“dDocName»CON0818666-RevisioDSeỉeaion- 
Method>LatestReỉeased (accessed 28/07/10)

Effects on the cardiovascular System. T h e  ca rd io to x ic  
p o te n t ia l  o f  ư ic y d ic  a n tid e p r e s s a n ts  a f te r  o v e r d o s a g e  is 
w id e ly  ac k n o v v led g ed ; s y m p to m s  i n d u d e  a r rh y th m ia s , 
c o n d u c t io n  deíec ts . a n d  h y p o te n s io n . T h is  ía c to r  w as, in  
p a r t,  re sp o n s ib le  fo r  t h e  d e v e lo p m e n t  o f an tid e p re s sa n ts  
w ith  d i í íe r e n t  C hem ical s tru c tu re s  a n d  p h arm a co lo g ica l 
p ro p e r t ie s  t h a t  a re  less  c a rd io to x ic . I t  a lso  le d  to  so tne  c o n - 
c e m  o v e r  w h e th e r  t r ic y d ic  a n tid e p re s s a n ts  h a d  ad v e rse  
e ííe c ts  o n  th e  h e a r t  o r  c a rd io v a sc u la r  System  w h e n  u s e d  in  
u s u a l  th e ra p e u t ic  d o ses .

Since the inưoduction ot the tricydic antidepressants, 
reports, oíten anecdotal have been published of adverse 
cardiovascular effects at th e ra p e u tic  doses and have 
induded malignant hypertension vvith amitriptyline,1 and 
cardiomyopathy in a patient given amitriptyline and 
imipraminẽ.2 QT prolongation, which in some cases 
progressed to torsade de pointes, has also been assodated 
with some tricydics.1-4 Sudden cardiac death in patients 
vvith pre-existing cardiac disease has been linked with 
amitriptyline5'7 or imipramine,4 although the Boston 
Collaborative Drug Surveillance Program íailed to coníirm 
these Đndings.* In a more recent analysis, it has been 
suggested that the risk of sudden cardiac death may increase 
with high doses of tricydic antidepressants.,  Using patient 
medication records, it was íound that the rate of sudden 
cardiac death in patients taking less than lOOmg of 
amitriptyline or its equivalent, [presumably as a daily dose 
although this is not specified], did not diữer from that 
among non-users of antidepressants even in those with 
cardiovascular disease or other conditions considered to 
increase the risk of sudden death; hovvever, the risk was 
signilicantly increased in those patients on doses of 100 mg 
or more vvhen compared vvith non-users, regardless of any 
predisposing conditions.

There have also been reports of sudden death in children 
given desipramine10'12 or imipramine;12' 14 in at least some ol 
these cases plasma concenưations were not elevated and 
the children had no cardiac abnormaỉity. Again. hovvever, 
evaluation of much of the evidence suggests the assòdation 
is w eak;15 nonetheless, the American Heart Assodation 
recommends baseline ECG monitoring in children who are 
to be ưeated vvith tricydic antídepressants, and a repeat 
ECG w hen  steady-state dosage is achieved.14

Re-evaluations and reviews of thls. topic17;1* conduded 
that the only signiíicant or serious cardiovascular adverse 
eỉíects, seen in patíents vnth no history of cardiovascular 
disease given therapeutic doses of tricydic antidepressants. 
are orthostatic hypotension and tachycardia, and that these 
eííects m ay be particularly troublesome in elderiypatìents. 
However, a later study19 alsó considered that prolongation

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

In patients with ơvert heart disease it vvas considered17 that 
increased risk was llkely in those with intraventricular 
conduction abnormalities; in patients vvith a history of 
myocardial iníarction or angina, but free of conduction 
deíects, the use of tricydics appeared to be maỉnly limited by 
how oíten they developed orthostatic hypotension and to 
w hat degree. In a re-evaluation of the risks and beneũts of 
tricydics in  patients vvith ischaemic heart disease no 
consensus was reached.20 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 paúents 
and were also used as ũrst-choice therapy ỉor patients with 
more severe depression despite cardiac risks. More recently 
an increased risk of myocaidial iníarction has been found in 
patients taking tricydic antidepressants (but not SSRIs) with 
treatm ent for heart disease.21 Results of a later case-conưol 
stuđy22 examining the risk of ischaemic heart disease for 
diữerent types of antidepressants and indỉvidual antidepres- 
sants support these íindings. A ỉter adjustm ent íor 
coníounders and use of other antidepressants the risk of 
ischaemic heart disease was signiEcantly raised in patientỉ 
vvho had ever taken tricydics but not in those given other 
antidepressants. W hen the risk was calculated for the 
tricydics amitriptyline, dosulepin, and loíepramine, and 
coníounders had been adjusted for, an ỉncreased risk of 
ischaemic hean  dỉsease remained only ÍOT dosuỉepin with 
evidence of a dose-response reladonship.
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EFFECTS ON THE PERỈPHERAL ORCUIAỈTON. Painful vasospastic 
episodes, characterised by cold and blue hands and feet, 
occurred in a vvoman each time she received imipramine 
150mg da Uy and also vvith amitriptyline, but only when 
the dose was increased to 200 mg daily.1 This suggested 
that the ability of tricydic antidepressants to induce vasos- 
pasm vvas not limited to imipramine and that the effect 
might be partly dose-dependent. Additionalỉy, acrocyano- 
sis of the hands and feet has been reported in a child 
receiving imipramine for noctumal enuresis.2

1. Appelbaum PS, Kapoor w. Imipramine-induced vasospasm: a case 
report. Am J Psydtiứừy 1983; 140:913-15.

2. Anderson Rp. Morris BAP. Acrocyanosis due to imipramỉne. Anh Dừ 
Child 1988; <3: 204-5.

Effects on the endocrine System. The syndrome o f ừrnp- 
propríate antidiuTttic hormone secretìon with hyponatramỉa 
has been reported in patients receiving tricydics and other 
antìdepressants. The UK CSM, commenting on reports it 
had received of hyponatraemia assodated with ạntidepres- 
sants (Auoxetine, paroxetire, loíepramine, domipramìne, 
and imipramine), considered that it was likely to occur

with any antidepressant and usually involved elderly 
patients.1 Case reports of hyponatraemia in 24 patients 
ưeated with tricydics and 20 patients treated with other 
antidepressants have been summarised.2

In a review covering the eữects of drugs on pralađin 
secretion3 it was stated that antidepressants could afíea 
prolactin secretion by disturbing the balance of catechola- 
minergic inhibition and serotonergic stimulation of 
prolactin release, although any change is less than with 
antipsychotic therapy. Clomipramine and nortriptyline had 
been repoited to stimulate prolactin release whereas 
amitriptyline, desipramine, and imipramine had been 
reported to be w ithout effect. Such stímulation may account 
ỉor symptoms of galactorThoea or amenorrhoea reported 
with some tricydics.

1. C5M/MCA. Antídepressant-ỉnduced hyponatnemỉa. Cumrtí Problems 
1994; 20:5-6. Aỉso ăvaỉỉable at: http://wwwJnhra.gov.uk/home/ldcplg? 
IdcService»GET_FĨLE&dDocName»CON2015616&RevỉsionSeỉectỉon- 
Method^LatestReỉeased (accessed 04/08/08)

2. Spỉgset o , Hedenmaỉm K. Hyponatraemỉa and the syndrome of 
inapproprỉate anddiuretỉc honnòne secretkm (SIADH) ỉnđuced by 
psychotropic drugs. Drug Saftíy 1995; 12: 209-25.

3. Heii K. Wemze H. Drug-induced changes ỉn proỉactín secretion: dỉoicaỉ 
impHcadons. Med Toxkol 1988; 3: 463-^8.

Effects on the gastrointestinal tract. Rare cases ot ileus 
and pseudo-obsỡuction have apparently resulted from the 
antimuscarinic elíects oi tiỉcydic antídepressants.1-4 An 
eariy report1 bom  the UK CSM noted no evidence that 
any tricydic was espedalỉy liable to cause ỉleus.

1. CSM. Tricyclỉc andđepressants and ileus. Curmư Probtems 3 1978. Also 
avaiỉabỉe at: http://www.mhia.gov.\ik/home/ldcplg?IdcService»GET.  
FILE&dDocName*CON20244106rRevisionSelectionMethod*LatestRe- 
leased (accessed 04/08/08)
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obstruction and caecaỉ períoratlon. Poỉtgnd Med J 1989; 45: 948-9.

3. Sood A. Kumar R. Imỉpramỉne ỉnduced acute coỉonỉc pseudo- 
obsưucdon (OgỉIvie's syndrome): a report oỉ two cases. ỉndỉan J 
Casừomtero! 1996; 15: 70-1.

4. Ross JP. tí  al. Imỉpramỉne overdose compllcated by toxỉc megacolon. Am 
Sutị 1998; 64: 242-4.

Effeds on the kidneys and urine. Ẹaematuria has been 
seen in a patient reáiv ing  ^ạmitriptyline and carbamaze- 
pine;1 caibamazepine had previously been taken alone for 
a long period vvithout produdng this eflect.

Amitriptylỉne may have produced a blue-green colour in 
urine,2 although it was considered to be a rare 
phenomenon.

1. Giỉỉman MA, Sandyk R. Hematuria following tricyclic therapy. Am J 
Psydtiatry 1984; 141: 463-4.

2. Beeỉey L BMJ ì9B6ỉ 293:750.

Effeds on the liver. In  a report of 91 cases of hepatitis due 
to antidepressant therapy, 63 occtured in patients receiv- 
ing the tricydic antìdepressant amineptíne, sometimes 
with other psychotropic drugs; in  ábout 50% of these ami- 
neptine cases, benzodiazepines had also been taken and it 
was postulated tha t the benzođiazepines may have 
increased the oxidation oí amineptine to a toxic metabo- 
lite.1 Most patients presented vvith abdominal pain and 
mixed liver damage vvith predomỉnant cholestasis. One 
died alter myocardial iníarction. but all the others recov- 
eređ. The mean arrúnepúne dosage was 200 mg daily. In 
comparison, only a few cases w ete attributed to  other tri- 
cydic antidepressants—amitriptyline (4 cases), domipra- 
mine (3 cases), and dibemepin (1 case). Cross-hepatotoxi- 
d ty  betvveen amineptine and domipramine has also been 
reported in a patiem.2

Hepatotoxidty has also been noted with loíepramine. 
The UK CSM had by the end o! 1987 received 57 reports of 
abnormal liver tunctìon tests assodated with lofepramine.J 
They included hepatic íailure (I case), jaundice (9 cases), 
and hepatitis (5 cases). All reaaions occurred vvithin the 
fint 8 weeks of treatment and all were reversible on 
stopping the drug.

1. Leíebure B.tíai. Hépaũtes ềux antỉdépresseurs. Therapie 1984; 39: 509- 
16.

2. Lanrey D. tí ai. Cross hepacotoxidty between trỉcydỉc amỉdepressams. 
Gut 1986; 27: 726-7.

3. CSM. Loíepramine (Gamanil) and abnormal blood tests of Uver function. 
Current Prõblems 23 1988. Also available at: http://www.inhra.gov.uk/ 
home/idcplg?IdcService*GET_FILE&dDocName*CON20244306-Revi- 
sion$electionMethod*LatestReleased (accessed 04/08/08)

Effeds on the mouth. The inhibition oỉ salivation caused 
by tricydic antidepressants (in this case domipramine) has 
been implicated in dental caries formanon.‘

1. deVỉies MW, Peeters p. Dental caries with ỉongterm use oỉ 
antídepressanu. Lanctí 199$; 346: 1640.

Effects on the nervous System. Eỉíects on the nervous Sys­
tem attributed to tricydic antídeptessants indude drowsi- 
ness (espedally w ith those w ith antìhistaminic activity), 
peripherál neuropathy, tremor, ataxía, coníụsion, and 
delirium. O! particular concem is a reduction ín the sei- 
zure threshold (see Epileptogenic Effect, p. 406.1). Extra- 
pyramidal eHects (p. 406.1) and neuroleptic malignant 
syndrome (see p. 406.2) may also occasionally occur..
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E ffedson  sexual funcrion. Loss of Ubido and impotence 
are cornmon in depression, often makỉng the role of drugs 
in prođudng sexual dysíunction dUhcult to assess.1

Sedatíon due to tricydic antidepressants may lead to loss 
of libido ãnd many of the tricydics have been reported to 
cause ixnpotence.1-2 Amitriptyline, domipramine. desi- 
pramine, doxepin, nortriptyline, and trinũpramine have 
been stated to delay or inhibit ejaculaòon, and amoxapine, 
ứnipramìne, and protriptyline, also to cause painỉul 
ẹjaculadon. Hovvever, some nicydics have been used for 
their effect on ejaculatíon in the management oi premature 
ejaculation (see Sexual Dysíunction under Clomipramine, 
p. 414.3).

In  women, anorgasmia or delayed orgasm has been 
reported vvith amitriptyline, amoxapine, domipramine, and 
imipramine,15 although spontaneous orgasm assodated 
with yavvning has been reported vvith domipramine.4

1. Beeỉey L. Drug-induced sexual dysíunction and inỉertỉỉỉiy. Advene Drttg 
Reađ Acute Poisoning Rev 1984; 3: 23—42.

2. Anonymous. Dnigs thaỉ caưse se xu ai dysĩunction- Med Len ữrugs Ther 
1987, 29: 65-70.

3. Shen ww, Sata LS. Inhibiied ỉemale orgasm resultíng írom psychoưopic 
drugs: a clinical review. J Reprod Med 1983; 28: 497-9.

4. McLean JD, ít a i Unusual síde eííects oi doinipramine associaied wiih 
yawning. Can J Psychiứtry 1983; 28: 569-70.

EHeđs on rtte sldn. Hypersensiũvity reactions to tricyclic 
antidepressants are said to be uncom mon.' Urticaria and 
angioedema have occurred, the urticaria occasionally 
dearing w ithout drug withdrawal. Pruritus ìs also uncom- 
mon, but may be assodated vvith transient erythema. 
Photosensitivity reactions are far less common than with 
phenothiaãnes; protriptyllne has been the tricydic most 
ừequently ìmplicated.2-3 Rarely, exíoliative dermatitis has 
developed, and puipura, pigmentation. and lichen planus 
have been noted in isolated reports. In some cases pig- 
mentation changes may be perm anent.4 Toxic epidermal 
necxolysis has been reported in a patìent 2 vveeks aíter 
starting therapy with amoxapine.5 Hypersensitivity reac- 
dons to tricydlc antìdepressants usually occur betvveen 14 
and 60 days after the start of ưeatment.

Amitriptyline and Đuoxetine have been impỉicated in the 
development oỉ atypical cutaneous lymphoid hypetplasia in 
8 patients, 7 of vvhom either had an underlying 
immunosuppressant systemic disease or were also receiving 
immunomodulatory dmgs.7 The lesions improved or 
resolved on stoppmg the antidepressant, although in some 
patìents other íactors may have contributed to lesional 
resolutíon.

1. Aỉmeyđa J. Drug reaaions xm: cuianeous reactìons to imỉpramine and 
chk>rdỉazepoxide. Br J Dermatoỉ ỉ 971; 84: 298-9.

2. Smỉth AG. Drug-induced photosensỉúvity. Advene ỮTVý Reaa BuU 1989; 
134 (June): 508-11.
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4. Dean CE, Gmnd PM. Imipramine-assodated hyperpigmeruation. Ann 
Pharmacother 2003; 37; 825-8.

5. Camỉsa c, Grines c. Amoxapỉne: ấ cause oỉ toxỉc epidennal necrolysis?
Ardt Dermatol 1983; 119: 709-10. ^

6. Quỉtỉòn F. Cross-tolerance oí trìcydic anndepressani drugs. JAMA 1979; 
241: 1625.

7. Crowsoo AN. Magro CM. Antídepressant therapy: a possible cause of 
atypical cutaneous lymphoỉd hyperplasia. Arch Dermatot 1995; 131:925- 
9.

Epileptogenk effect. Seizures have been reponed after 
therapeutic doses of tricydic antìdepressants as vvell as 
édter ovẹrdosage, althougb the mechanism by whìch the 
seizures are induced js im dear.1 Seizures usually appear 
within a few days of starting the drug or changmg to a 
higher dose but in patients vvith no history oĩ epilepsy or 
no predisposing medical condition the írequency seems' 
to be very low with an inddence of about 1 in 1000. An 
inddence of 0.4 per 1000 was reported2 based on 16 cases 
out of an estỉmated group oỉ 42 000 patients recdving tri- 
cydics and who had no  predisposing íactors, but in 
another reviewJ a reasonable estìmate of the inddence 
was consideređ to be 3 to 6 per 1000. However, it is 
widely agreed that tricydics shoulđ be used very cau- 
tiously in patients with epilepsy or those with a low con- 
vulsive threshold.

In a retrospective analysis of 1313 cases4 of overdosage 
involving cydic antidepressants, seizures occuired more 
commonly tvith the tricyclics amoxapine (24.5%) and 
deăpramìne (17.9%), and the tetracydic maprotiỉine 
(12.2%). In another analysis of 302 consecutive cases of 
tricydic overdosage a higher rate of seizures was seen with 
dosulepin in overdosage (13%) than  other tricydics.5

1. Zaccan G. a  aL Clinica) ícaturcs, pathogcnesb and marugement of 
diug-induced scizures. Dtuị SaỊrty 1990: 5: ỉ 09-51.

2. J!dc ss, a  al. Astideprcsams and convulsionỉ. J ain Pỉyduphírmaal 
1992; 12: 241-5.

3. Rosensteỉn DL. et aỉ. Seúures assodaied wĩth antidcpressants: a rcvỉew. J 
Oin Ĩĩyứimtry 1993; 54: 289-99.

4. Weđỉn GP. et aĩ. Relativs toxidiy of cydic amìdepressants. Aĩíỉt Emerg 
Mcẩ 198«; 15:797-804.

5. Buckley NA. tí a i Greater toxỉdty in overdose oí dotỉùepin than of other 
tricydlc antidcpressants. Lanat 1994: 343: 159-«2.

Extrapyramidal eHects. Extrapyramidal eBects such as 
oroỉadal and choreoathetoid movements. and dyskinesias

have been attributed to treatment with tricydic 
antìdepressants. Dysarthria has also been reported1 and 
was said to be no t uncommon in those taking hỉgher 
doses of tricydic antidepressants, but unusuaỉ at lower 
doses.2

Some patients w ith panic disorder may be sensitive to 
únipraminẹ, developing symptoms of insomnia, jitteriness, 
and initability.} Symptoms have also been seen in patients 
w ith panic disorder ưeated with low doses of desipramine 
although the symptomỉ usually subsided when the dose oỉ 
the trìcydic was gradually ìncreaseđ. Ít has been suggested4 
that these symptoms may be related to akathisia and are 
more likely to occur vvith those tricydics that have a more 
potent eữeCT on inhibition of noradxenaline reuptake.

R ev iew s  o f  a d v e rs e  e tte c ts  o f  d ru g s  o n  th e  n e r v o u s  
S ystem  h a v e  a lso  lis te d  a c u te  to rs io n  d y s to n ia s  a n d  ơ e m o rs 5 
as  b e in g  c a u s e d  o r  e x a c e ib a te d  b y  tricyc lic  a n tìd e p re s sa n ts .

1. Quader SE. DysanhrU: an unusual side effca of irỉcycỉic amidcpres- 
sànts. BMJ 1977; 2: 97.

2. Saunders M. Dysanhrủ vvith trỉcyclỉc anúdepressams. BMJ 1977; 2:317.
3. Yeraganỉ VK. cl ũi. Tricycllc induced jiu.erin«s—a ỉorm of akathlsia? 8MJ- 

1986; 292: 1529.
4. Cole J0, Bodkin JA. Antidepressant drug side edcas. J ơin Psychiatry 

1990; 51 (suppl); 21-6.
5. Uau M-E. tí ứL Mouvements anomuux d’onginc méđicamentcuse: 

rexpéríencr d'un ccntre de pharmacovigílance sur cinq ans. Therapie 
1995; 50: 425-7.

HypersensHivily. A hypersensitivity syndrome developed 
in a 24-year-old vvoman 3 weeks a(ter starting amitripty- 
line 50 mg daily for the treatment o( depression;1 symp- 
toms induded generalised erythroderma with mild scaling. 
sinus tachycardia, haematological abnormalities such as 
eosinophilía, and raised liver enzyme values. The patient 
recovered alter drug tvithdravval and ơeatm ent with intra- 
venous prednỉsolone.

See also under Effects on the Skin, above.
1. Mĩlioniỉ HJ, tí ai. Hyperỉensiỉiviiy syndrome caused by amitriptyline 

admỉnỉsưatíon. Postgrad Mtd J 2000; 76*. 361-3.

Hyponatroemia. See EUects on the Endocrine System, 
p. 403.2.

Neuroleptic malignant syndrome. OI 16 cases of neuro- 
leptic malignant syndrome reported to the UK CSM by 
July 1986, 3 cases occurred in patients receiving a tricydic 
antìdepressant; amitriptyline vvith perphenazine had been 
taken by one patient and dosulepin or domipramine 
alone by 2 other patients. The domipramíne case was 
ỉatal.1 Other reports ha ve been assodated with amox- 
apine,2 domipramine alone,1 domipramine with triazo- 
lam,4 and nortriptyline.5

1. CSM. Neuroleptíc maỉignant syndrome—an underdỉagnosed condition? 
Current Probỉâru ỈS 1986. Aỉsó avaỉỉabỉe au http://wwTjnhra.gov.uk/ 
home/ỉdcplg?IđcServỉce»GET_FlLEfrdDocNamèsCON2024425&Revi- 
sionSclectíonMethod-LatestReleased (accessed 04/08/08)

2. Madakasira s. Amoxapine-ỉnduced neurolepcic malignant syndrome. 
DỈCP Ann Pharmacother 1989; 23: 50-ỉ.

3. Haddow AM. cr al. Cloraipramừie ỉnduced neuroleptỉc maỉỉgnant 
syndrome and pyrexỉa of unknown orígin. BMJ 2004; 329: 1333-5.

4. Domingo p, tí a i Benign type oí maỉignam syndrome. Lanctí ỉ 989; I: 50.
5. June R, tt ai. Neurolepiic maỉỉgnant syndrome asỉociaied with 

nortnptyline. Am J Emerg Med 1999; 17: 736-7.

Overdosoge. In a 1993 report’ tricyclic antídepressants 
were assodated w ith a higher risk of íatality after suitíde 
attempts by drug overdose compared with the 
non-nicydics avaiỉable at the time. Some reports2 have 
considered desipramine to be assodated more ỉrequently 
than other tricydie antidepressants with íatal overdosage, 
although others3 assign this status to dosulepin. The BNF 
considers amitriptyline and dosulepin to be particularly 
dangerous in overdosage.

Later reviews continue to d te  trìcydic antidepressants as 
one oi the most commonly ingested substances in ỉatal cases 
of seư-poisoning.3-4

1. Anonymous. Antídepressant drugs and the rísk of suldde. WHO Dru$ ĩnf 
1993; 7: 18-20.

2. Amitai Y, Prischer H. The toxidty and đose of desỉpramine 
hydrochlorlde. JAMA 1994; 272: 1719-20.

3. Kerr GW, tí al. Tricyclic antỉdepressam overdose: a review. Emay Med J 
2001; 18: 236-41.

4. Glauser J. Tricyclỉc anddepressant poisoning. Cleve Ciin J Med 2000; 67; 
704-19.

Treaỉment oỉAdverse Effects
The basis oỉ the management of tricydic antidepressant 
poisonìng is intensive supportive care and symptomatic 
therapy.

Since tricydic antidepressants slow gastrointesrinal 
transit time, absorptíon may be delayed in overdosage. 
Activated charcoal may be given ìí a toxìc dose of a tricydic 
antidepressant has been ingested (see p. 406.3) and the 
patient presents vvithin 1 hour, provided the ainvay can be 
protected; a second dose may be considered aíter 1 to 2 
hours in patientỉ with cenưal íeatures of toxidty. Gastric 
lavage is rarely used but may be considered in life- 
threatening overdoses.

The patient should be monitored for cardiac arrhythmias. 
ƯK authorities consider that although caidiac arrhythmias

are of concem they are best ơeated by coưection of hypo da 
and addosis vvith Intravenous sodium bicarbonate; the 1 ise 
of antìarrhythmic drugs is best avoided. Intravenous sodii un 
bicaibonate should also be given to treat arrhythmias or 
signihcant ECG abnormalities even in the absence of 
adđọsis.

Convulsions can be managed by giving diazepan, 
lorazepam. or midazolam intravenously. Phenytoin shoi Id 
be avoided because Ít may increase the risk of arrhythmỉ 1S. 
Oral or intravenous diazepam may be given to sedíte 
agitated patients; if ineHective, oral or parenteral haìo- 
peridol may be considered.

Forced diuresis, haemodialysis, and haemopeiíusion a re 
not oí value in tricydic antỉdepressant poisoning, and 
charcoal haemoperfusion is of doubứul benefit.

A divated charcool. The UK Poisons Iníormation Servi :e 
consiđers the beneht of gastric decontamination in tlie 
management of overdosage with tricydic antídepressar ts 
to be uncertain. Hovvever, it is suggested that aaivati d 
charcoal given orally or by nasogastric tube may be co; I- 
sidered if this is given vvithin 1 hour o! ingestion óf ai y 
am ount of tricydic antidepressant in children, and the fc I- 
lovving amounts or more in adults, provided that the ai •- 
way can be proteaed:
• amitriptyline: 3 mg/kg
• domipramine: 4 mg/kg
• desipramine: 3 mg/kg
• dosulepin: 3 mg/kg
• doxepin: 4 mg/kg
• imipramine: 4m g/kg
• lolepramine: 15mg/kg
• nortriptyline: 3 mg/kg
• trimipramine: 5 mg/kg

Precautions
The antũnuscarinic eííeas of tricyclic antidepressant: 
warrant care in patients with udnary retention, prostati: 
hyperplasia, or chronic constipaáon: caution has also beei 1 
advised in untreated angle-dosure glaucoma and Ĩ!I 
pha eochromocytoma.

The epileptogenic potential of tricydic antidepressant: 
requires care in patients with a history of epilepsy. Iri 
addition, because of their potential cardiotoxidty, tricydic; 
should be used with caution in patients vvith cardìovasculai' 
dỉsease and avoided in  those vvith hean  block. cardiat 
arrhythmias, or in the immediate recovery period afte; 
myocardial iníarction. Caunon has also been recommendec 
ÚI patients with hyperthyroidism as tricyclics may increase 
the risk of developing cardiac arrhythmias.

Blood-sugar concentrations may be altered in diabetit 
patients.

Becausc ưicyclic antidepressants are metabolised and 
inactivated in the liver they should be used with caution in 
patients with hepatic impairment and avoided in severe 
liver disease.

Patients should be dosely monitored during early 
antidepressant therapy unril sỉgniỉìcant improvement in 
depression OCCUIS because suíáde is an inherent risk in 
depressed patients. For íurther details, see under Depres- 
sion, p. 398.1. Suiddal thoughts and behaviour may aỉso 
develop duting early ưeatm ent with antidepressants for 
other disorders; the same precautions observed when 
ơeating patients vvith depression shouỉd therríore be 
followed when ưeatứig patients with other disorders.

lí tricydic antidepressants are used lor the depressive 
component of bipolar disorder, mania may be predpitated; 
similarly, psychotic symptoms may be aggravated ư 
tricydics are used for a depressive com ponent of 
schizophrenia.

Drowsiness oíten occurs, particulariy at the stan of 
therapy, and patients, iỉ aííected, should not drive or operate 
machinery.

Tricyclic antidepressants may inhibit salivation and 
regular dental check-ups are recommended íor patients on 
long-term therapy, partícularly when taking those wìth 
marked antimuscaiinic actions.

Elderly patients can be particularly sensitive to the 
adverse efiects of tricydic antídepressants and a reduced 
dose. espedally initially, should be used.

Tricydic antidepressants are not recommendeđ for 
depression in children. If they are used for noctumal 
enuresis in children they  should be limited to short courses 
with a full physical examination beíore subsequent courses.

Tricydic antidepressants should be vvithdravvn gradually 
to reduce the risk of withdxawal symptoms (see p. 407.3).

Licensed p rodua iníormatìon recommends that, where 
possible, tricyclic antidepressants shoulđ be stopped several 
days beíore elective surgery, and that they should be nscd 
with caution in patients requữing ECT; however, see also 
under Anaesthesia, p. 406.3.

Anae5ihesia. Patients receiving tricydic antidepressants 
are at an increased risk of developing hypotension or car-

All cross-reíerences reíei to  entries in  Volume A
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diac arrhythmias during anaesthesia. Tricydics may also 
dangerously potentiate the cardiovascular eítects of vaso- 
pressor drugs such as sympathomimetics that mạy be 
required during anaesthesia. Although some licensed pro- 
duct inỉormatìon recommends stopping tricydics several 
days beíore elective surgery w here possible, the BNF 
adviseỉ that this is unnecessary as long as the anaesthetist 
is Iníormed.

Commenting on the anaesthetic considerations relevant 
to ECT,1 it was considered that therapy with tricydic 
antidepressants ỉhouỉd not be a  contra-indicatíon to 
anaesthesia for ECT. A major conãderatioa though, vvas 
saíd to be the interactíon o! tricyclics with baibiturates 
resulting in increased sleep tim e and duration of 
anaesthesia. Thiỉ m eant tha t Iower doses of barbiturate 
anaesthetics should be used.

Antídepressants with signihcant serotonergic eơects such 
as the tricydic domipramine may increase the risk of 
bleedỉng during suigery; for turther details see tmder 
Precautỉons in Fluoxetine, p. 425.3.

I. Galnei GY, Reo DL EleetrocomruUive thenpy aad anesthetic 
consideradons. Aitatít Arutig 1986; 65: 134V-56.

Breost feeding. In general, only small amounts ol tricydic 
antidepressants are distributed into breast milk. Neverthe- 
less. the American Academy of Pediatrics1 consideis that 
the effect ot ali antidepressants, induding tricydlcs, on 
nursing iníants is unknovvn but may be of concem. In 
adđiãoõ, most manulacturers advisé that tricydics shouỉd 
be avoided bỵ women during breast ỉeeding.

Case reports indicate tha t amitriptyline and its metabolite 
(nortriptyline),11 domipramine,4 desipramine and its 
metabolite (2-hydroxydesipramine),5 dosúlepin and its 
primary metabolites (norđothiepin, dothiepin-i-oxide, and 
nordothiepin-S-oxide),4 doxepin and its metabolite (N- 
desmethyldoxepin),7'’ imipiamine and its metabolite (desi- 
pramine),10 and maprotiline11 are all present in breast nũlk 
in concentrations similar to those in matemal blood; 
amoxapine and its metabolite (8-hydroxyamoxapine)12 
have also been found in breast mỉlk but in concentraúons 
Iovver than in matemal blood. In all bu t 2 ol the above cases 
the inỉants were breast ỉed vvithout having adverse eílects 
and tricydics vvere undetectable in the infant's blood or 
present onỉy in  minute amounts. ỉn  one of the aỉíected 
infants.* adverse effects induded sedation and shallow 
respirarion. Although the doxepin given to the m other vvas 
almost undetectable in the inỉant's serum, its desmethyl 
metabolite appeared to have accumulated. In the othẽr 
inỉant. drovvsiness. poor suckling. and dưíiculty in  
swallowing were noted* but the concentrations of both 
doxepin and its desmethyl metabolite were beIow the lower 
lcvel of quandGcadon. However, Ít was considered that the 
iníant may have been a t a greater risk ỉor adveise eữects - 
because he had also developed hyperbilirubinaemia. There 
were no data ỉor the eííects o( amoxapine on breast-ỉed 
ĩnỉants because the case reported12 involved samples o{ milk 
taken hom a woman w ho had galactorrhoea as an  adverse 
effect of tricyclic use. No adverse effects were seen during a 
27-month follow-up oỉ 14breast-fed inỉantỉ whose mothers 
had taken imipramine 100 to 225 mg daiỉy íor 4  to 24 
vveeks.13

1. American Acaderay of Pediatrics. The transler o( drugs and ocher 
Chemicals into human mỉlk. Pediatría 2001; 108:776-89. (Reúređ May
2010] Correcúon. ibid.; 1029. Aỉso avaỉỉable ac http://aappoỉtey. 
aappublicatioiu.org/cgi/com£M/ỉuU/pediatrìcs%3bl08/3/776 (accessed 
24/11/05)

2. Bader TF. Newman K. Amitriptylỉne in humaa breast milk and the 
nunỉng infent's serum. Am J Psydtỉatry 1980; 137:855-6.

3. Brixen~Rasmussen L, tí ai. Amiưipcytine and notiríptyỉine excretỉon in 
human breast railk. Psychopharmaalogy (Bert) 1982; 76: 94-S.

4. SchimmeU MS, tí a i Toxỉc neonatal eííccts ỉoUovvỉng roatemal 
domlpramỉne thenpy. ơin Toxieoỉ 1991; 29: 479-84.

5. Suncer HC Reed KL Desỉpramỉne and 2-hydroxydesỉpramine In 
human brcasi milk and the nursing infant's se rum. Am J Psyehiatry 1986; 
143: 1597-1600.

6. Uett KF, tí aỉ. The excreiion oí dochìepin and iis primary meiabolites In 
breast miỉk. BrJơin pharmacol 1992; Ỉ3: 635-9.

7. Kemp J, et ai. Excreóon of doxepin and N*dcsmechyldoxepỉn In hum an 
milk. Br J Qin Pharmaal 1985; 20:497-9.

8. Matheson t  etaL Respỉratory depression caused by N-desmethyldoxepín 
fn breast mỉỉk. ĨMttceì ỉ 985; ỉl: ỉ 124.

9. Frey OR. tị al. Adverse effects ỉn a nevvborn ỉnỉant breast*fed by a 
mocher treated wỉth doxepin. Ann Pharmacothrr 1999; 33:690-3.

10. Sovner R. Orsulak PJ. Excretỉoa of ỉnxípramỉne and desỊpmmine In 
huoan breast miỉk. Am J Pỉyứtiatry 1979; 136:451-2.

11. Uoyd AH. Practical consideratỉoaỉ ln the use of nuproúUne (Ludỉomiỉ) 
in ieacnl pncứce. J Ịrtí Med BềS 1977; 9 (suppl 4)ĩ 122-18.

12. Gdenberg AJ. Amoxapine, a nevv antìdepresant appean ỉn human 
miỉk. J Nerv Ment Dừ 1979; 167: 635-6.

13. Mỉsri 5. ỉỉvertx K  Tricydỉc drugs in pregnancy and ìaoaứoa: ề 
pceUmỉnary report. IntJ Psyehỉany Mtđ 1991; 21:157-71.

Cardiovascular d ísease. For comments òn the potential 
cardiotoxidty of tricydỉc antìdepressants and precautionỉ 
to be observed in padents with pre-existing cardiovascular 
disorden. ỉee under Eữects on the Cardiovascular System 
in Adveise EHects, p. 403.1.

Contacỉ lenses. Based on reports involving amitriptyline1 
and maprotilihe2 it has . been considered that the 
antimuscarinic action of tricydic antidepressants may

deaease tear flow enough to  cause com eal drying and 
staining of contaa lenses.5

1. Litovitx GL Amitriptyline and contact ĩenses. J Clin Ptyehiatry 1984; 45: 
188.

2. Troỉano G. Araitripcyline and comaa lenses. J Om Ptydũotry 1985; 46: 
199.

3. Anonymous. Drugs ỉnterỉering with contaa lenses. Aust J Hosp Pharm 
1987; 17: 35-6.

Diabetes mellUui. The ỉa a  th a t tricydic antideprcssants 
may cause alteratíons in blood-glucose concentrationỉ has 
Ied to the recommendatíon th a t these đrugs shouid be 
tụed vvith caudon in dỉabetỉc patíentỉ. Amitriptyline has 
also been reported1 to cause hỹpoglycaemỉc unawareness; 
a patíent did not have the usual adrenergic symptoms that 
preceded or accomparúed her hypoglycaemỉc episodes.

1. sherman KE. Bornemann M. Amiưiptyỉine and asymptomatíc 
hypogỉycemìa. Am ỉrxtcm Mtd ỉ 988; 109:683-4.

Driving. While aHective disotders probably adversely aãect 
driving skili,u  treacment w ith antidepressant drugs may 
also be hazardous,' although patients may be salcr drivers 
with medicađon th a n  vvithout.2 Impaữment oí perỉor- 
mance is largely related to sedative and  antimuscarinic 
e£fects both oỉ which are m ore pronounced at the start of 
treatment; sedatìve tricydics, su ch as amltriptyline and 
doxepin, are likely to cause greater psychomotor impaứ- 
m ent than less sedatìve tricyclics su ch as imỉpramine and 
norưiptyllne.1 However, an epiđemiological study1 was 
unable to conBim  any inaeased  risk o l road-traĩũc acd- 
dents in thosc drivers receiving tricydic antidepressants or 
SSRIs. In healthy subjects ũuoxetine (an SSRI) and dosu- 
Iepin appeared to have a similar but apparently small 
potential for impairing psychomotor and driving perior- 
mance.4

In the UK, the Driver and Vehide Licensing Authority 
(DVLA) conáders that drugs such as the older tricydic 
antidepressants may have pronounced antimuscarinic and 
antihistaminic eílects, which may ỉm pair driving.5 In 
addition. all dmgs acting on .the CNS can impair alertness, 
concentratíoQ, and driving períormance, particulariy at the 
start of treatment or when th e  dose is increascd; đrivỉng 
must cease ií padents are adversely aừected. Patients with 
severe depressive Ulnesses complicated by signihcant 
memory or concentration problems. agitation, behavioural 
disturbances, or suiddal thoughts shouỉd cease driving 
pending the outcome of medỉcal enquứy.

ỉ . Ashton H. Dmgs and drivừig. Ađvent Drug Ratđ Bulỉ 1983; 98: 360-3.
2. Cremona A. Mad drivers: psychỉatric ilỉncss and drivứig peiỉormance. Br 

J Hosp Međ ị 986; 35: 193-5.
3. Barbone F, tt ai. Associatỉon of road-trainc accỉđenư wỉth 

benzodỉazepừte use. Lanat 1998; 352: 1331-6.
4. Ramaekerỉ JG. tt ai. A comparatỉve study of acute and subchronic cHects 

of dothiepin. fluoxetlne and pỉacebo on psychomotor and actuaỉ driving 
pertorrnance. BrJ ơừt pharmacoỉ 1995; 39: 397—404.

5. Drỉver and Vehide Lỉcensing Agency. For medical practidoaers: ac a 
glance guide to the currem medỉcaỉ standards oỉ Stness to drive (issued 
November 2013). Avaiỉable ac https://vnww.gov.uk/govemmeDc/ 
upỉoads/system/upỉoads/aitachmeat_.data/fUe/25699l/aagvl.pdf 
(accessed 20/11/13)

ECT. For comments conccrning precautíons in patìents 
.receiving ECT, see under Anaesthesia, p. 404.3.

Epilepsy. For comments on the epileptogenic eHect of tri- 
cỹclic anddepressants and the neẽd for cautỉon in patìents 
with a history of epỉlepsy or o ther risk la ao ts  for develop- 
m ent -of seinưss, see under Epileptogenic EÍIea in 
Adverse EHects, p. 404.1.

Food. A high-Fibre diet reduced or abolished the eỉũcacy 
of doxepin in 2 patients and desipramine in  one.1

1. Stewan DE Hi(h-flbcr dic! and serum tricydic amidepmsant levcli. J 
ơin Pĩydtopharmacữt 1992; 12:438-40.

Gastro-oesophageal redux disease. The antimuscarinic 
aa io n  of tricyclic antidepressants may cause relaxation of 
the lọwer oesophageal sphincter and could aggravate 
noctum al symptõms of gasưo-oesophageal reQux if given 
in the late evening.1

1. Adđnsoa M. Use and misuse oí drup In the treatment o( gasưo- 
oesophageaỉ reQux. Presơibtrx' J 1982; 22: 129-36.

Gksucoma. Manuỉacturers have stated that, because of 
their anámuscarinlc actíons, tricydic antìdepressants 
should be used vvith caution in  padents w ith angle-dosure 
glaucoma or raised intra-ocular pressure. There have be en 
few reports 01 glaucoma assodated tvith tricydics, 
although acute angle-dosure glaucoma was reponed in 4 
patìents vvith narrow angles while taking imipramỉne in 
usual doses,1 and in another patient takãng domỉpramine.2 
In the latter case, the presentìng sign vvas amaurosis 
ỉugax, causéd by the combination of raised intra-ocular 
pressure and an abnormalỉy large drop in  blood pressure 
on standing.

1. Ritch K. rí aL Oral imiptamlne and acute angle dosure glaucoma. Ardi 
Opìtthdmoỉ ỉ 994; 1 0 : 67-«,

2. Schlingemann RO, rí rỉ, Anuurosii ĩugax on standlngand angle-dosure 
glaucoma wilh domỉprantỉne. Ltauxt 1996; 247: 465.

Phaeochromocytoma. Use of imipramine1'2 or desi- 
pramine1 has caused advene eỉlects such as seizures and 
cardiovascular abnotmalities (tachycardia and hyper- 
tension or hypotensỉon) in patients Tvith previously 
undiagnosed phaeochromocytoma. It has been suggested3 
that imìpramine and ĩts metabolỉte, desipramine, may be 
particulariy e&ecdve in  unmasking phaeochromocytoma 
and that chiỉ may be a  reũection of their teladve potency 
in inhibiting the noradrenaline reuptake mechanism.

1. Kaulmann JS. Pheochraraocytoma and nicydlc antideptesanB. J*MA 
1974; 2 »  12*2.

2. Mok J. Swann L Diagnosia o[ phaeochrotnocytoma aỉicr lngesdon Qf 
. [núpramine. Árck Dú chĩld 197S; 53: 676-7.

5. Achong MR. Keane PM. pheodưomocytonu unmasked by dcdptamine 
thcrapy. Am  ĩnttm Mtd 1981; 94: 356-9.

Porphyria. The Drug Database ỉor Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, classiBes amitriptylỉne as 
probably potphyrinogenic ỉt shouỉd be prescribed only ỉor 
compelling reasons and  precáudons should be considered 
in  all patients.1

1. The Drug Daubaie fòr Acute Porphyria. Availáble ac http://vrvrw. 
dragj-porphyiia.org (accessed 11/10/11)

Pregnancy. Management oi depression duxing pregnancy 
can be diíhcult, and one repott1 on éxperience in  8 preg- 
nant vvomen being tteated with a trícydic anddepressant 
suggested that the dose might need to be inareased during 
the second haU o t pregnancy to achieve a  responsc. There 
are obvíous concems about su ch treatm ent (see also 
Depression, p. 398.1). Hotvever, although there have been 
isolated reports2 atoibuting congcnital maựormatiom to the 
use of tricydic antỉdepressants during pregnancy, large- 
scale studies and case-conơol da ta3-4 h are  ỉaileđ to sub- 
stantiàte any assodatìón.

The eHects of tricýdics on fetal neurodevtlopment were 
studied’ in 80 pregnant vvomen by later assessing global IQ 
of the children; no diữerences were seen ỉn those exposed to 
tricyclics in utera in  the Erst trimester compared w ith thdse 
exposed to Auoxetine "or no adverse developmental 
inQuences. A subsequent stụđy indicated that éxposure to 
tricydic antidepressants or ũuoxetìne throughout gestation 
did not appear to advenely aỉfect cognìtìon.4

ĩtía l tadiyarrhyđmia detected at 37 weeks of gestatíon 
was attributed to matem al use of dosuỉepin during 
pregnancy. W hen this was stoppeđ, no abnonnaỉitieỉ in 
ĩetaĩ heait rate were tound and ãn unevenứul labour led to 
a healthy inlant being delivered. Hovyever, the authors 
expressed concetn tha t ỉetal tachycardias mỉght result in in- 
utero cardiac lailure and  considered that tricyclic anúdepres- 
sants should be used during pregnancy only ư  there were 
compelling reasons.7

Yfithdrawal synđroma manife$ting as hypothennia and 
ỉitteriness,* convulsions,’-10 or m yodonus11 have been 
reported in neonates whose mothers took domipramine 
during pregnancy. M anagement has been with phenobar- 
bital or domipramine. Licensed product inỉonnatỉon advises 
that ư it is jusdfiabìe to do so, domiptam ine shouỉd be 
withdrawn a t least 7 vyeeks beỉore the calculated date of 
delivery.

1. VVlsncr KL. et al. Tricydk dose requữements across prqpaancy. Am J 
Pĩydĩiaữy 1993; 150:1541-2.

2. Baraon AJ. MalloRDed ỉnlãũt. 8 MJ 1972; 2:45.
3. Gỉceoberg G, etal. Matemaỉ drug hỉstories and congenicaỉ abnormaliàes. 

BMJ 1977; 2: 853-6.
4. VVĨnship KA. tí  đỉ. Matemal drug hùtorieỉ and Central nervous System 

anomalỉes. Areh Dis ơùĩd  1984; 59: 1052-60'.
5. Nulman L tí al. Neurodevelopment oí dúỉdren exposed in utero to 

antidepressant drvgs. N EtĩỆÌ J Mcd 1997; 336: 238-62.
6. Nulman L tí al. Child development íollovving exposuR to tricydlc 

aniidepressants or Auoxetỉne throughoui ĩetaỉ ũíe: a prospcctỉve. 
controlỉed ỉtuđy. Am J Psyehiaữy 2002; 159: 1889-95.

7. Premice A. Brown R. Feul uchyarrhythmỉa and matemal amỉdepres- 
sam treatmenL BMJ 1989; 298: 190.

8. Musa A3, Smith C5. Neonauỉ cữecis oỉmaiemaì donứpnnùnc ỉherapy. 
Arth Dà Otiỉắ ỉ 979; 54: 4 0 5 .

9. Cowc L tía ỉ. Neonataỉ convulsions caused by withdrawaỉ íroni matemaỉ 
domỉpramỉne. BMJ198X* 284:1837-8.

10. Bromiker R. Kaplan M. Apparem imnutetine leul vrithdnwal from 
domipramine hydrochloride. JAMA 1994; 272: 1722^3.

11. Bỉoem BR. tí  ai. Cỉomỉpramỉne withdrawal in nevvboms. Areh Dừ ơtiỉd 
Ptíai Ntonataỉ Ed 1999; 81: Fn-F79.

Surgery. For comments regarding precautỉons in pađents 
undergoing surgery, see under Anaesthesìa, p. 404.3.

W iihdrawal. Suđdenỉy stopping antídepressant therapy 
aỉter regular use for 8 vreeks or more may predpitate 
withdrawal symptoms. The symptoms assodated with 
withdrawal of tricydic antiđepressantỉ appear to  fotm 4 
diỉtinct syndromes:1
• gastrointestinal distuibances and generalised somatìc 

symptoms such as malaise, chills, headache, and 
increased persplratíon, which may also be accompanied 
by aiudety and agitation

• sleep đisturbances chatacterised by ìnsomnia followed by 
excessive and vivỉd dreams

• paridnsonism or akathisia 
■ hypomania or m ania
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Tricydìc withdrawal has also resulted in cardiac arrhyth- 
mias in some patients. Withdrawal symptoms seem to be 
more common and more severe in children.1

Many of the symptoms assodated w ith stopping tricydics 
may be 'produced by cholinergic rebound1 and can be 
minimised by a gradual reduction in  dosage. The BNF 
recommends tha t any antìdepressant, induding a tricydic, 
that has been given regularly íor 8 weeks or more should be 
stoppeđ gradually over a period of at least 4 weeks, or as 
much as 6 months in patíents who have been receivlng 
long-term maintenance therapy. If withdrawal symptoms 
do occur, they can be managed by restarting at a dose 
suỉhdent to eliminate them, and then stopping gradually.1'2 
On the occasions that it may be necessary to stop a tricydic 
abruptly, the withdrawal symptoms can be treated with a 
centrally active antimuscarinic such as atropine or 
benzatropine,1 or altematively. if vvithdravval symptoras 
are just gastrointestinal, an antimuscarinic that does not 
cross the blood-brain barrier such as propantheline.1 
Awareness of the possibility of withdrawal syndromes 
helps to avoid misimerpreting new  symptoms aíter 
withdrawal as evidence of relapse.

Tricydic antìdepressants have been induded in some 
dassiBcatìons as drugs o{ dependence because of their 
potential to produce vvithdravval synđromes, but a revievv3 
of several substance abuse studies challenged this on Anding 
no evidencẹ of abuse or dependence of the barbiturate type 
developing vvith the tricydics.

For reports of vvithdravval symptoms ỉn neonates bom  to 
m others who took tricydic antidepressants durìng 
pregnancy, and their management, see under Pregnancy, 
p. 405.3.

1. Dilsaver sc. Wỉthdrawaỉ phenomena assodaied wìỉh aniỉdepressant and 
antipsychotỉc agems. Drug Saftíy 1994; 10: 103*14.

2. Anonymous. Problems w h en  w ith d n w ỉn g  aotỉdepTessives. ữruỹ Thtr 
Butt 1936;24:29-30.

3. Liđuígícld PJ. Gillman MA. The posõble abuse oỉ and dependence OỈI 
maJor tranquillisers and tricydic antidepressanu. s Afr Mtd J 1994: 84: 
5-6.

Interactions
Interactions involvmg tricydic antidepressants ohen result 
from addltive toxidty or hom  altered metabolism of one 
đrug by the other. Drugs that inhibit or induce the 
cytodưome P450 isoenzyme CYP2D6 may aííect tricydic 
metabolism and produce marked alteraúons in plasma 
concentratìons.

Ađverse ehects may be enhanced by antimuscarinic 
drugs or CNS depressants, induding alcohol. Barbiturates 
and other enzyme inducerỉ such as riỉampidn and some 
antiepileptics can increase the metabolism oi tricydic 
antidepressants and may lower plasma concentradons and 
reduce antidepressant response. Cimetidine, methylpheni- 
date, antipsychotícs, and caldum-channel blockers can 
reduce the metabolism oỉ the tricydics, leading to the 
possibility of increased plasma concenưaúons and 
accọmpanying toxiãty.

Patients takỉng thyroid preparations may show an 
accelerated response to tricydic antidepressants and 
occasionally liothyronine bas been used to produce this 
eữect in  padents with rehactory depression. Hovvever, the 
use of ưicydics w ith thyroid hormones may predpitate 
carđiac arrhythmias.

The antihypertensive eữects of debrisoquine, guanethi- 
dine, and donidine may be reduced by ựicydic anũdepres- 
sants. The pressor effects of sympathomimetics, especially 
those o ỉ the direct-ac ting  drugs adrenaỉine and 
noradrenaline, can be enhanced by tricydic antidepres- 
sants; however, there ã  no dinical evidence of dangerous 
interactíons between adrenaUne-containìng local ãnaes- 
thetics and tricydic antidepressants. Great care should. 
hovvever, be taken to avoid inadvertent intravenous 
injectíon oí the local anaesthetic preparatíon.

Drugs th a t . prolong th e  QT interval, indud ing  
antìạrrhythmics such as amiodarone or quinidine, the 
antihistàmines astemừole and teríenadine, some antìpsy- 
chotics (notably pimoãde, sertindole, and thioridaáne), 
dsapride. haloíantrìne, and sotaỊol, may increase the 
likelihood of ventricular arrhythmias when taken with 
ưicydic antìdepressants. This may be exaceibated where 
the interacting drug (such as quinidine or some antipsy- 
chotics) also reduces tricydic metabolism.

Although diherent antidepressants have been used 
together under expert supervision in rehactory cases of 
depression, severe adveise reactions induding the serotonin 
syndrome (see p. 445.2) may occur. For this reason an 
appropríate drug-ừee interval should elapse betvveen 
stopping some types of antidepressant and starting another. 
Tricydic antidepressants should not generally be given to 
patients receiving MAOIs or for at least 2 weeks (3 weeks if 
starting domipramine or imipramine) after their with- 
drawal. No treatment-ừee period is necessarý aíter stopping 
a reversible inhibitor of monoamine oxidase type A (RIMA) 
and starting a tricyclic. At least 1 to 2 weeks (3 weeks in the 
case of clomipramine or imipramine) should elapse betvveen

withdrawing a tricydic antidepressant and stardng any drug 
liable to  provoke a seiious reactìon (e.g. pheneMne).

Further detailỉ conceming some of the above ỉnterac- 
tìons, and others, are given belovv.

Akohol. For reíerence to the eííect of alcohol on ami- 
triptyline, see under CNS depressants, p. 409.1.

Analgesics. Doubling of plasma-doxepin concentrations 
vvith assodated lethărgy has been reponed in a patíent 
aher the addition of dextropropaxyphm e  to the trỉcydic.1 
This was consistent w ith previous studies indicaũng that 
dextropropoxyphene can Impair the hepadc metabolism of 
otherdrugs.

For general reíerence ta  the effect of tricydic antidepres- 
santỉ, notably amitriptyline and domipramine, on opioid 
a n a lg ts ia , see under Morphine, p. 95.3.

1. Abcmethy DR, tí a i ỉmpaỉnnent of hepaiỉc dmg oxỉdatỉon by 
propoxyphene. Ann Inum Mai 1902; 97:223-4.

Antrárrhythmics. Antiarrhythmics that prolong the QT 
interval may increase the likelihood oí ventĩicular arrhy- 
thmias when given with tricyclic antidepressants. This 
includes various dass I antiarrhythmics such as disopyr- 
arttide, Ịlecainidt. procaìnam ìdt, propaftnone, and quinidinc. 
and the dass m  antiatThythmic amiodarone.

Raised serum-desipramine concenaatỉons and signs o( 
toxidty were noted' in a panent taking deỉipramine aher 
starting ơeatm ent vvith digoxin and propalenone ỉor 
paroxysmal atrial Cbriỉlation. It was conãdered that 
propafenone probably reduced the metabolism and 
dearance of desipramine.

1. Karz MR. Raỉsed serum Ỉevelỉ of desipramíne with the antíárrhythmỉc 
propâíenone. J Qin Psydĩiatry ỉ 991; 52: 432*3.

Anticoagukmtỉ. For the eữect of tricydic anddepressants 
on anticoagulantỉ. see under Warfarin. p. 1531.3.

Antidepressants. Combination therapy vvith diỉlering 
dasses of antidepressantỉ has been used successỉully in the 
treatment of drug-resistant depression. ỉt should be 
emphasised. however, tha t such combinations may result 
in interactionỉ or enhanced adverse reactions, and should 
be used only under expert supervision. For ỉurther details 
of the interactions between diHerent antiđepressants when 
used together. see Phenelãne, p. 447.2. For details of the 
serotonin syndrome ihat can arỉse when two serotonergic 
drugs with diííerent mechanisms of action are given. see 
under Adverse Effects of Phenelzine, p. 445.2.

Antidiabetics. For the effect of tricydic antidepressants on 
ĩuựonyỉUTias and in ỉu lin . see Interactions, p. 504.3 and 
p. 488.3, respectively.

AnHepileptics. Antidepressants may antagonise the activ- 
ity of antiepileptia by lovvering the convulsive threshold.

A revievv' of drug interactions with phenytoin  noted that 
although there had been reports of interactions between 
antiepileptics and tricydic or related antìdepressants, most 
involved enzyme-índudng antìepilepdcs otherthan pheny- 
toin or phenytoin with other dmgs. In the only report 
where phenytoin could be identihed as the sole antìepileptìc 
used, 2 patients required hỉgh doses of dẹsipramỉne to 
achieve an antidepressant effect and to maintain plasma- 
đesipramine concenưanons in the range usually assodated 
w ith  th e ra p e u t ìc  elOcacy.

C arbam aĩtp ine  has been reponed to induce the metab- 
olism of several tricydic antidepressants (amitdptyline. 
desipramine, doxepin, imipramine. and noroiptyline) and 
to reduce the ir pỉasma concenưaứons. The dinìcal 
importance of the ínteractìon is undear. Use of nortriptyline 
with carbamazepine in a patỉent led to a decrease in serum- 
nortriptyline concentration requữing an increase in 
nortrìptyline dose.3 In another patient a prolonged QT 
interval was noted a íter use of desipraminc with 
carbamazepine;3 the authors hypothesised tha t the 
accelerated metabolism of desipramíne had resulted in 
high leveỉs of a cardiotoxic metabolite.

V alproate  has been reported to increase plasma 
concentrations oỉ anútriptylìne,4 domipramine,’ and nor- 
triptyline.4-*

For the e fiea  of the cydic antídepressants desipiamine 
and viỉoxazine on carbamazepine, see p. 516.2. For the 
eữects of tricydic antidepressants on phenytoin, see 
p. 543.1.

See also under Baibiturates, p. 408.3.
1. Natỉon RL et ai. Pharmacolónetlc drug imenctỉom with pheQytoin (part 

Q). ơin Pharmacotínct 1990; 18:131-50.
2. Brosen K. Kngh-Serensen p. Concomỉtant ỉnulce of nonriptyline and 

caibaouxepine. Thtr Drug Manit 1993; 15:25Ồ-60.
3. Baỉdessaxỉnl RJ. tí aĩ. Amỉconvuỉsant cocreatment may ỉnarase toxỉc 

meuboỉlteỉ of amỉdepressanu and other psychoơopic dmgs. J Qht 
Pĩỵdĩopharmacơỉ 1988; 8: 381-2.

4. Wong SL tí ai. Eỉíeas oi dỉvalproex sodíum on amỉtripcylioe and 
nonrỉptyỉine pharmacokỉnetỉcs. ơirt Pharmacoỉ Thrr 1996; 60:48-53.

5. Fehr c tí al. Increase ỉn serum domipnmine concenuaúons caused by 
valproaie. J Cỉin Psydtopharmaeoỉ 2000; 20: 493-4.

6. Fu c  tí aL Valproa te/nortrỉptyỊine ỉntenciỉon. J ơirt Psydtopharmaeơi 
1994; 14:205-6.

Antìfungals. Increased serum concentrations oỉ nortripty- 
line1 OT anútriptyUne13 have occuưed in  patìents also tak- 
ing fluconazolc. In  some patíents the use of amitripty line 
w ith fluconazole has led to syncope1 or torsade de 
pointẹs.4 Raised serum concentratíons ol nortriptyline and 
assodated symptoms o ỉ intoxication have been reporte i in 
2 patíents during treatm ent vrith UrbinaỊinr,;*•* the inte •ac- 
dõn was conhrmeđ on rechallenge. In another case, di zzi- 
ness, dry mouth, and m usde tvvỉtching were reponed n a 
patient on long-teim imipramỉne ữeatment after staring 
terbinafine;7 serum imipramine concenưations V ere 
ỉound to  be elevated and symptoms subsided ỉíter the 
dose oi imipramine was reduced. A study in healthy 5 íib- 
jects also indicated that terbinaũne similarly inhibited the 
metabolism of desipramine.*

1. Gannon RH. Fluconazole-nortripcyỉỉne drug ỉntenaion. Am Phai ĩtac- 
0f/mr 1992:26: 1456

2. Newberry DU tía ỉ.A  fluconazole/amitrỉpcyHne đrug ỉnieractỉon in I iree 
uuỉe adults. Om ỉnỊcct Dà 1997; 24:270-1.

3. Robinson RF. tí  ai. Syncopc aisodated with concurrem amùripiv líne 
and nuconazole therapy. Ánn Pharmacữther 2000: 34: 1406-1409.

4. Dorscy ST. Biblo LA. Prolonged QT imervai and torsades de poinies 
caused by the combination of fluconazo!e and amỉtríptyỉine. 4m J E terg 
M(d 2000: 18:227-9.

5 van der Kuy P-HM. tí ai. Nortriptyỉine imoxicaiion induced by 
ierbinafine. BMJ 1998: 316: 441.

6. van der Kuy P-HM. a  a i  Pharmacokìnetic Interaaion betvreen 
nonriptylinc and teibina&ne. Am PharmaxoihtT 2002; 36: 1712-14.

7. Teiteỉbaura MU Pearson VE. Imỉpramine roxỉdty and ierbinafine. Am J 
Psydtìaay 2001; 158:2086.

8. Madanỉ 5. tí a l  EHeci of terbinaOne on ihe phannacoỉùnetícs and 
pharmacodynainks ot desỉpramlne ỉn beaỉchy volunteen identilìed aỉ 
cytochrome P450 2D6 (CYP2D6) extensive metaboUzers. J ơin 
Pharmạcol 2002; 42:1211-18.

Antthypertenỉives. In general, the hypotensive eữect of 
antihypenensives is enhanced by tricyđic antidepressarits, 
but there may be antagonism oí the eíĩect o( adrtntTỊic 
neurone blockrn and oỉ clonidme.

AnHmigraine drugs. For the eííects when some tricyclics 
are used with dihydrotrgotamme, see p. 675.2.

Antíneoplastícs. For the eííects when tricydic antidepres- 
sants are used with altretamme, see p. 739.1.

AntiprohHoals. Toxic psychosis developed in a patìent on 
amitriptyline after starting Ịurcaoỉidont. an antíprotozoa! 
with monoamine oxidase inhibiting actívity.1

1. Aderhold RM. Munỉz CE. Acute psychosis with amiiriptytỉne and 
ỉuruoUdone. JAMA 1970; 213: 2080.

Antìpsychotics. For a  discussion o£ interactions between 
antípsychodcs and tricydic anúdepressants, see Cklorprom- 
aãne (p. 1052.1). For details oí a possible intcraction 
betvveen domipramine and clữĩapine, see p. 1061.3.

Antivirals. HlV-protease inhibltots may increase the 
plasma concentrations oỉ tricydic antidepressanis who ;e 
metabolism is mediated through common cytochronie 
P450 isoenzymes. Bitonavir has produced modera:e 
increases in  the plasma concentrations of desipramine ai d 
a lower initiaỉ dose o( desipramine may be appropriatỉ. 
Licensed p rodua iníormation íor ritonavữ has wami d 
that a similar increase may occur íor other ưicydics; moi [- 
itoring oỉ therapeutíc and adverse eữects iỉ recommenđt d 
when ưicydics are used w ith ritonavứ.

Anxioiytics. For a suggestion that bcnzodiaztpints may 
increase the oxidatìon oỉ amineptine to a toxic metabolit', 
see under Eííects on the Liver in Adverse Eíĩects, p. 403. . 
For a possible interactíon of desipramine and othf r 
antídepressants w ith ĩolpidem see p. 1117.2.

Barbiturates. Antidepressants may antagonise th ; 
antiepileptic activity ot soroe barbiturates by lowering th ; 
convulsive threshold.

Barbiturates can increase the metabolism of trìcydi: 
antidepressants and thereby produce lovver plasm I 
concentratìons.

For detaỉls of the inteĩaction oí tricydie antidepressant i 
vvith baibiturate anaesthetics, see unđer Anaesthesia in 
Precautíons, p. 404.3.

Beta blockers. Raised inũpramine plasma concentration! 
were noted in two 9-year-old chiỉdren also given propranc ■ 
bl;1 in both cases, no signiBcant adverse eíỉects WCTi 
reported. Làbttalol has also increased the bioavailability 0 ' 
imipramine in  healthy subjects and inhibited its metah 
olism.3

The risk oí ventricular anhythmias may be increaset 
when tricydic antidepressants are taken with sotalol.

ỉ . Gỉlỉerte DW. Tannery LP. Beta blodcer inhibits tricydic metabolỉsm. JAr 
Ảcad OtiU AẩoUsc Psyứiùuty 1994; 33: 223-4.

2. Hexmann DJ. tí ai. Comparìson oỉ verapamỉỉ, dỉltíazem. and labetaỉoỉ or 
the bioa vaiIabUity and metabolỉsm of imipramine. J ơìn PharmtKoĩ 1992 
32; 176-83.
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C a lc iu m -c h a n n e l b lo c k e rs . D iltìa ỉo n  a n d  Vĩrapam il e a c h  
in c re a se d  th e  b io av a ila b ility  o f  im ip ra m in e  in  h e a l th y  su b - 
jec ts ; se c o n d -d e g re e  h e a r t  b lo c k  d e v e lo p e d  in  2  subjects.*  
D iltìa ze m  also  in c re a se d  th e  b io a v a ila b ility  o f  n o r tr ip ty lỉn e  
in  o n e  p a t ie n t ,1 2 p ro b a b ly  b y  r e d u d n g  ứ ie  S rs t-p ass  m e ta b -  
o lism  o ỉ  n o m ip ty l ỉn e .  In c re a se d  s e r u m  c o n o e n a a tío n s  o ỉ 
tT im ip ram ỉn e h a v e  b e e n  r e p o r te d  w h e n  ta k e n  w ith  d ilti-  
a z e m ,s a l th o u g h  th e r e  w as n o  e v id e n c e  o f  tox ic ity .

1. Hennann DJ, tí ai. Comptrison oí verapamiỉ, dHáaxeta. aadlabctak)! on 
the bioavaiỉabUỉcy and metaboUsm of ỉmipramỉne. ỉ  CBn PHarmaaỉ 1992; 
32: 176-83.

2. KrihenbQhl s. tí al. Phannacolđnetic ìmeracdon between dnãarcm and 
nortripcyline. EurJ Qùt Pharmacoỉ 1996; 49:417-19.

3. Cotter PA. tí  ai. Asymptomatỉc tricydic toxidty assodated with 
dJitíazem. ỉr J Pĩydtoỉ M td1996; 13:168-9.

C N S d e p r e s s a n ts .  D rugs w i th  d e p re s s a n t ac tio n s  o n  th e  
CMS m a y  b e  e x p e c te d  to  e n h a n c e  th e  d ro w sin e ss  a n d  
re la te d  e& ects p ro d u c e d  b y  t h e  s e d a tin g  ty p e  o f  tr ic y d ic  
a n đ d e p re s sa n ts . S u c h  a n  in te r a c n o n  m a y  o c c o r  b e tw e e n  
alcohol a n d  tr ic y d ic  a n tíd e p re s sa n ts  a n d  a  s tu đ y  h a s  s h o w n  
t h a t  a ỉc o h o l d e c re a se s  th e  h e p a t ìc  f iis t-p a ss  e x tra c t io n  o ỉ  
a m itr ip ty lỉn e  r e s u lt in g  in  in cx e ased  h e e  p la sm a -a m itr ip ty -  
lin e  c o n c e n tra d o n s ,  e s p e d a lly  d u r in g  th e  p e r io d  o f  d ru g  
a b s o rp tìo n .’

T h e p ro b le m s  t h a t  m a y  b e  e n c o u n te re d  w tth  barbừurate  
anaesthetìa  a re  d iscu ssed  u n d e r  A n a e s th e ã a  i n  P rec au tìo n s , 
p . 4 0 4 .3 . '

1. Dorian. ĩ .  a  tl. -Amitriptylìne and ethanol: phannaaDldnedc and 
pharxnacodỹtiamic Ịmẹraction. Eur J Qm Pharmaeot 1983; 25: 325-31.

D isu iR ram . A c ụ te  o rg a n ic  b ra in  s y n d ro tn ẹ  h a s  b e e n  
re p o rte d  in  2  p a t íe n ts  a f te r  t h e  a d d it io n  o f  a m itr ip ty lin e  to  
t h e ừ  d is u lâ ra m  tr e a tm e n t .1 I t w a s  su sp e c te d  th a t  th e  
s y n d ro m e  vvas p o te n t ia te d  b y  th e  c o m b in e d  a c t io n  ọ f  th e  
d m g s  a n d  th e  sy n erg isn c  e le v a tìo n  i n  d o p a m in e  c o n c e n - 
a a t io n .

F o r a  r e p o r t  o f Nth e  e n h a n c e m e n t  o í  t h e  d isu lỆ ram - 
a lc o h o l re a c tiọ n  b y  ã m itr ip ty lỉn e , s e e  p .  24 9 6 .3 .

1. Maany I, tí aL Posàble toxic interactỉon bctvreen đsuỉfinm  and 
amiưiptyỉine. Arch Gtít Psychiatry 1982; 39:743-4.

D o p a m in e rg k s .  S erìous a d v e rs e  eữ e c ts  h a v e  b e e n  
re p o r te d 1 w h e n  s ileg ilbu , a n  ỉrre v e rs ib le  s d e c tiv e  in h ib ito r  
o ỉ  m o n o a m ỉn e  o x id a se  ty p e  B , w a s  u sed  w i th  t r ic y d ic  
a n tid e p re s sa n ts . I n  so m e in s ta n c e s  eS ec ts  re se m b le d  th e  
p o te n tia l ly  la ta l se ro to n in  s ý n d ro m e s  re p o rte d  w h e n  tri- 
c y d ic s  a r e  g iv e n  w ith  n o n -s e le c t iv e  M A O Is (se e  u n d e r  
P h e n e lã n e ,  p . 4 4 5 .2 ) .

S o m e m a n u ỉa c tu re rs  o f  s e le g ilin e  ad v ise  th a t  tric y d ic  
a n tid e p re s sa n ts  sh o u ld  n o t  g e n e ra ỉly  b e  g iv en  a t  th e  sam e  
tím e , o r  ỉo r  a t  le a s t  2  vveeks a l t e r  it  h a s  b e e n  d iscontinuecL  
S lm ilarly , a t  le a s t  o n e  w e e k  s h o u ld  e la p se  b e tw e e n  
w ith d ra w in g  a  t r ic y d ic  a n t id e p r e s s a n t  a n d  s ta rd n g  selé- 
g iline .

F o r r e íe re n c e  to  th e  effec t w h e n  tr ic y d ic  a n d d e p re s sa n ts  
a re  ta k e n  w ith  levodopa. see  p .  9 0 8 .2 .

1. Anonymoos. Selegỉline aod anòdepressants: rỉsk of serỉcras incêractíoas. 
WHO Drug btf 1995; 9: 160-1..

G e n e ra l  a n a e s t h e t k s .  F o r t h e  e S e c t  o f a m itr ip ty lln e  o n  
enfluratie, see  p . 1903 .2 . F o r  th e  e ữ e c ts  o ỉ  u ã n g  tr ic y d ic  
a n tid e p re s sa n ts  w i th  barbitura tís  se e  im d e r  A n a e s th e s ia  in  
P re c a u tio n s , p . 4 0 4 .3 .

H is ta m in e . F o r t h e  eH ect o ỉ  tricy c lic  an tìd e p re s sa n ts  o n  
h is ta m in e  g iv en  e x o g e n o u s ly , se e  p .  25 2 5 .3 .

H iỉ ta m in e  H í-a n ta g o n is ts .  Cõnetỉdine  is a  k n o w n  in h ib ito r  
oE h e p a t ic  m e ta b o lism  o f d ru g s  a n d  ỉy m p to m s  o f  tricyclic 
to x iđ ty  h a v e  b e e n  re p o r te d  in  p a t ie n ts  g iv en  t ím e tid in e  
w ith  d e s ip ra m in e ,1 d o x e p in ,2 o r  im ip ra m m e ;, th e re  has  
b e e n  a r e p o r t  o í  p sychosis  d e v e lo p in g  in  a  p a t ìe n t  g iven  
im ip ra m in c  a n d  c im e tid in e .3 E le v a te d  tricyclic  c ọ n c e n tra -  
tio n s  d u r in g  c o m b in e d  th e r a p y  o r  re d u c tío n s  in  tricyclic  
c o n c e n tra tio n s  a l t e r  w i th d ra w a l o f  d m e t id in c  h a v e  b e e n  
re p o rte d  fo r  im ỉp ra m ln e 4 a n d  n o rtr ip ty lin e .5 6 S tu d ie s  in  
h ẽ a lth y  su b je c ts  h a v e  also in d ic a te d  in c re a se d  b io av a ilab il- 
ity  a n d /o r  im p a ire d  h e p a tic  m e ta b o lism  o ỉ  a m itr ip ty lin e ,4 
d o x e p in ,7 *-* a n d  im ip ra m in e 9 d u r ìn g  d m e t ìd in e  th e ra p y . 
A d ju ỉ tm e n t  o f  t r ic y d ic  a n tid e p r e s s a n t  đosage  m a y  th e re -  
ío re  b e  re q u ir e d  i f  c ù n e tid in e  th e ra p y  is  b e g u n  o r  s to p p ed .

R a n i t id in i  h a s  b e e n  r e p o r t e d  n o t  t o  a l t e r  th e  
p h a rm a c o k ỉn e tic s  o f  a m itr ip ty lin e ,10 doxep in .*  o r  im ip ra -

1. MiUer DD, Mackỉỉn M. Cimeddine-lmipramíne httexacdon; a a tx  
report. Am ĩ  Hydúatry 1983; 140: 351-2.

2. Brown BA. tí aL Cưncliđine-doxepin ỉnteractỉoa. J ơin Psyđtữpharmaal 
1985; 5: 245-7.

3. MỈHer ME. ứ đL Psychosis in assodatỉon with combỉned dmetidine and 
ỉmỉpnunỉne treaonent. Pĩydiasơmatia 1987; 28:217-19. :

4. shăpỉro PA. Qmetỉdỉnê'ỉmỉpramỉne ỉnteracdcMi: case repon and 
conùnents. Am J Psydùaừy 1984; 14Ị: 152.

5. MQler DD. tí  aĩ. Chnetidlne#s eữ ea oa steađy-^stite sémm nortriptyHne 
concentratỉoiu. Drug Ịnttữ ơ in Pharm 1983; 17:904-5.

6. Curry SH. tí  a i Cỉmetkũne ỉntencrỉon wỉth amigiptyline. Eur í  Qm 
Phanrutal 1985; 29:429-33.

7. Abemethy DR. Todd EL Doxepta-dmeàdine ỉntenaion: Increased
doxepỉn bioavaQabilỉty dúríng dmeddine treatxnmt. J  ơbt Psychophar•
macoỉ 1986; 6:8-12. '

8. Sutherỉand DL. tí  al. The ìnnii^nn* oỉ dmetídine versus ranitidine on 
doxepin phannacokinetics. EurJơừỉ Pharmaal 1987; 32:159-64.

9. YVells BG. tí  al. The effea of raniódine and dmeddỉne on inúpramỉne 
dỉỉposỉrion. EurJ Qìn Pharmaai 1986; 31: 285-90.

10. Curry SH. tíaLladc  of Interaction of ranitidine with amhrỉptylỉne. EưrJ 
ơin Pharmaeal■ 1987; 32:317-20.

Musele relaxants. There has been an isolated rcport1 o{ a 
patient taking baclafen ỉor spastídty who had vveakness in 
his legs and was unablé to  stand aíter startúig treatment 
with nottriptyline. Symptoms Improved on stopping nor- 
triptyline but recurred w hen imipramine was given.

1. SUvccglat MJ. Badoten and tdcydic anửdepressants; poisiblc lnterac- 
ứon. 1AMA 1981; M«: 1699.

Sex hormones. There have been anecdotal reports oi 
interactions between tricydic antìdepressants and oestro- 
gens1') resulứng in  a  Iack o{ antidepressant response and/ 
or tricydic toxidty but the signiBcance òỉ these interac- 
tions is unỊcnown.

1. Prange AJ. ctaL  Estrogen may vveỉl aBea iraponse to anddeprenanL 
JAMA 1972; 219:143-4.

2. Khurana RC Estrogcn-ỉmlpranlinc inlrraclỉan. JAMA1972; 222:702-3.
3. Sontanỉ SM. Khurana RC. Mccharùsm oỉ estrogen-ĩnũprainỉne 

iniencdon. JAMA 1973; 223: 360.

Smolđng. Tobacco smoke has been repoited to reduce the 
plasma Ievels oỉ ưicydic antìdepressants.1-1 The dinical 
ãgniScance is not, however, íully established as the 
plasma concentradon • o ỉ unbound drug may not be 
ahected.1 The mechanism is probably by stimulatìon of 
hepadc drug metabolism by componentỉ present in dgar- 
ette smoke.

1. Perd JM. «  ai. rhannacodynamics of imipramine in depteacd padents. 
Psyổtơpharmacoỉ Euỉl 1975; 11:16-18.

2. John VA. tí  aL Eữects oỉ age. dgaretce smoltíng and the oraỉ 
conoaceptìve on the phannacokinetics' of đomipramỉne and Its 
desmethỳỉ metabolite đuring đưonỉc áoàng.JIrtíMedRa 1980; 8 (suppỉ
3): 88-95.

3. Peny PJ, tí aL Eỉĩects ỡf smokỉng oa norưipcylỈĐe pỉasma concentradons 
in depressed patients. Ther Drug Mortít 1986; 8: 279-84.

Sympathomimetícs. The pressor eSects oí sympatho- 
mimetícs can be énhanced by tricydỉc antidepresants.

For prescribing prccautions in  patíents on tricydic 
therapy who may requữe sympathomimetics during 
anaesthesia, see unđer Anaesthesia in  Precautions, p. 404.3.

Thyroid hormones. An increase In receptor sensitivỉty to 
catecholamines produced by thyroid hoimones has be en 
proposed as the reason for an  increase in response to tri- 
cydic antídepressants given with Uotkyrơmne. 1 -2

1. Bankỉ CM. Cerebrospinaỉ fiuid andne metaboỉites aỉcer combỉned 
amhĩỉptylỉne^aUodothyronỉne treatment of depresscd women. Bur J 
ain Pharmaeat 1977: 11:311-15.

2. Goodwỉn PK. tí ai. Potentíatíoa of anâdepressaat eSects by t- 
trỉiodothyronỉne in ưỉqrdỉc noarespoadets. Am J Psydàaữy 1982; 139: 
34-8.

Pharmacoldnetics
.Amitriptyline is readily absorbed from the gastrointestinal 
ưart and peak plasma concentratìons occur within about 6 
hours aíter oral doses.

Amitíiptyline undergoes extensive Srst-pass metabolism 
and is deĩnêthylated in  the liver by the cỹtochrome P450 
isoenzymes CYP3A4, CYP2C9, and CYP2D6 to its prỉmary 
active metabolite, nortriptyline. Other paths of metabolism 
of amitriptyllne indude hydroxylation (possibly to actìve 
metabolỉtes) by CYP2D6 and N-oxidatìoa' nortriptyỉine 
ỉollovvs similar pathỉ. Amitriptyline ỉs excreted in the uiine, 
mainly in the form of its metabolites, either free or in 
conjugated form.

Amitriptyline and nortriptyline are widely distributed 
throughout the body and are extcnsively bound to plasma 
and tissue protein. Amitriptyline has been estìmated to have 
an elimination haU-Iife ranging hom  about 9 to 25 hours. 
vvhich may be considerably extended in overdosage. Plasma 
concenưatíons of amitiiptylỉne and nortriptyline vary very 
widely betvveen individualỉ and no simple conelatỉon with 
therapeutìc response has been established.

Amitriptyline and nortiỉptyline cross the placenta and 
are distributed into breast milk (see Breast Feeding undei 
Precautíons, p. 405.1).
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oxỉdatíon poỉymorphỉsm. EưrJ ơát Pharmacoỉ 1989; 36: 537-47.
3. Cacda s. Ganoỉiiỉ s. Formatíon oỉ acdve metaboỉites of psychooopỉc 
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4. Wood AJJ. Zhou HH. Ethnỉc (fifferenees In đrug dỉsposỉtỉon and 
responáveoess. ơin Pharmaeokintí 1991; 20:350-73.

5. Llerena A. t í  aỉ. Debrỉsoquin and mephenytoin hydroxylatíon 
phenotypes and CYP2D6 genocype ỉn patỉents treãted whh neuròlepdc 
and anddepressant agentsT ơửt Pharmâạỉ Thcr 1993; 54:606-11.

6. Ghahramanl p, tí  ai. Cytochronies P450 međiating the N-demethylatìon 
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PreparaHons

Proprichiry Preparaiions (details are given in Volume B)

Singie-ingredient Prepcroỉioru. Arg.: Pỉorda; Ttyptalgỉn; Trypta- 
nol; Uxẽn; Austrai.: Bndep; Tryptanolt; AŨstrùr. Saroten; 
Tryptìzolf; Belg.: Redomex; Braz.: Amytril; Neurotrypt; Prota- 
nol; Tripsol; Trisomatol; Ttyptanol; CaruuL: Elavỉb Levate; 
Novo-Triptyn; Dtnm.-. Saroten; Fin.: Triptyb Fr.: Elavil; Larox- 
yb Ger.: Amlneurinh Amioxld; Equilibrĩn; Saioten; Syneudon; 
Gr.: Maxivalet' Saroten; Stelminal; Thymonál; Hong Kong\ 
Endept; QuaUaipdne; Hung.: Teperin; IttdUr. Amit; Amitone; 
Amiton Anũtrip; Amrea; Amypres Cryptọn; Eliweb Gentiip; 
Kanútrin; LatUin; Miưyp-10; odep; Saxotena: Tiyptomer; 
Israd: Elatrol; Elatrolet; Tiyptalt; Ità ù  Adepril; Laroxyú Triptì- 
zol- Maíaysùr. Tripta; Tryptanolt: Mec: Anapsique; Tryptánol; 
Neth.: Sarótex; Tryptũol; Norw.l Sarotex; NZ; Amirol; AĨnitrip; 
PorL: ADT; Trỹpdxol; R ui: Amyzol (AMB30n)t; Eliwêl 
(3jnnea)t: Saroten (Caporca); SA/r.: Norilineh Sarotent: Tre- 
piline; Tryptanob singapore: Tripta; Spain: Deprelio; Trypdzol; 
SwetL: Saroten; .Trypthob Switz.: Saroten; Trypdzolt; ThaL: 
Amitec Amitryn; Conmitrip; Polytanob TripsyBne; Tiipta; Trip- 
tyline; Tnpzob Tryptanok Turk.: Laroxyb Triprilin; UK: Elavil; 
ukr.: Saroten (CaporeH); Vtnez.: TryptanoL

MutH4ngrecfiant Preparoỉions. Austria: T.imhitrnl- Braz.:
ỉimbitroL' Canad.: Apo-Peramt; PMS-Levazine; Qtũe. Anulin; 
Lũnbatrilin; Moreỉin; Tiperin; Fờl: KIotriptyL' Limbitroi' PeT‘ 
triptyl; Gr.: Minitran; Triphenaze; India: Àmlrhlnr Ambdde H; 
Amize; Amữep; Amrea-C Amypres-C chlotrip; Emotrip; Febb 
Gentrip Forte; Gentrip PIus; Libotryp; Librodep; Limbitrol; Iim- 
bival; Mkip; Mitryp; Nonnaline Plus; Nonnaline-Et; Indotu: 
limbitrol; Mutabon-D; Mutabon-M; Ba/.: Dịapatòl; Limbìnyl; 
Mutabon; Sedans; Mex.: Adepdque; PorL: Mutabon; Rus.: 
Ambride (Amhxchh); S-Ajfr.: Iimbitrolf; Spatn: Mutabase; 
Mobritob Switz.: Limbittob ThaL: Neuiagont; Polybon; UK: 
Tnptalen; USA: Etraíont; LimbitroL , .

Phannckapaad Preparolicns
BP 2014: Amỉtriptyiine Tablets
USP 36: AmitriptyUne Hydrochloride Injecdon: AmitriptyUne 
Hydrochloride Tablets; chlordiaiepoxide and Amitiiptyline 
Hydrochloride Tablets; Perghena2ine and Amitriptyline Hydro- 
dĩloride Tablets.

Amoxapine (BAN, USAN, HNNỊ
rÂmok^piinĩ; Amoksapin;.Amc»capin; Àmoxapina; Amoxapi- 
num;cị-67772; AMOKcanMH.
2-Chloro->Hpiperaán-1-yl)dibenz[Í7,fl[1,4]oxazepine. 
Cl7H,6ạN3ồ=313B '
CAS-14028-44-5.
ATC—N06AA17. '
ATC Vet — QN06AA17. .
UNII — R63VQ8S7ỌT

Phatmacopoeias. In Jpn and us.
USP 36: (Amoxapme). A white to yellovrish crỵstalUne 
powder. Pracúcally insoluble in  vvater; slightly soluble in 
ãcetone; ừeely soĩuble in chỉoroform; spaiĩngly soiuble ỉn 
methyl alcohol and in toluene; solubỉe in tetrahydroỉuran. 
Store in airdght containers.

U ses a n d  A d m in is t r a t ìo n

Amoxapine, the M-desmethyl derivative of loxapine 
(p. 1082.2). is a dibenzoxazepine tricydic anddepressant 
with actions and uses sùnilar to those of amỉtriptylỉne 
(p. 401.1). Amoxapine is one oỉ the less seđating tncỹdics 
and its antữnuscarinic eữects are mild; it also inhỉbits the 
reuptake of dopamine.

In the treatment of depression (p. 398.1) amoxapine is 
given in oral doses of 50 mg two or three tũnes daily 
initially, gradually increased as necessary up to 100 mg tvvo 
or three times daily by the end of the íirst week. Higher 
doses oE up to 600 mg daily may also be given, if requlred, tn 
severely depressed patìents in  hospital. A suggested dose for 
the elderly is 25 mg tvvo or three times daily initially. 
increased as necessary up to 50 mg two or three timeỉ daily 
by the end of the first week; further increases to a maximum 
oỉ 300 mg daiỉy are permitted, u  required.

Once-daily dosage regimens, usually given at night, are 
suitable for amoxapỉne up to 300mg daỉỉy once an eữective 
dosage haa been established; divided-dosage regimens are 
recommended for doses above 300mg daily.

It has been daim eđ that, in  the treatment oí depression, 
amoxapine has a  mo re rapid onset of action than 
amiưiptyline or imỉpramlne w ith a clinical e ỉlea  pọssibly 
appearúĩg 4 to 7 daỹs aher starting therapy, aỉthòũgh thu 
has been disputed.

Amóxapine should be vvithdravra gradually to reduce the 
risk of withdrawal symptoms.

Amoxapine has also been investigated for its potendal as 
an antípsychotic.

References.
I. Jue $G. tí aL Amoxapine: a revỉew ot ỉts phannacoỉogy and efficacy ỉn 

depressed States. DrtiỊt 1982; 24:1-23.

The Symbol t  denotes a preparatỉon no longcr actìvely markcted
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2. Sa DS, et ai Amoxapine shovvs an anúpsychotic eỉíect but vvorseas motor 
ỉunctỉon In paiỉentt wiih Parkmson'! dỉseasc and psychosis. Gin 
Neuropharmaâi 2001; 24: 242-4.

3. Apiquỉan R, et al. Amoxapinc shonvs aryplcaỉ antipsychotic eữects in 
patỉems wỉih schlxophrenỉa: reiultt from » prospecảvc open-Iabei study. 
Sdùapkr Res 2003; 59: 35-9.

4. Fỉtzgenỉd PB, «  ai. Amoxapinc ỉn schiỉữphrenla*. a negatìve double- 
bỉỉnd conưolìed trial. J ơin Pỉychopharmaaỉ 2004; 24:444-50.

5. Apiquỉan R, tí aỉ. Amoxapỉnc u  an atypica! antípsychodc a oomparatíve 
study VI risperidone. Neurơpĩyứiopharmacology 2005; 30:2236-44.

6. Chaudhry IB. ti aí. Amoxapỉne ai an andpsychotỉc comparative study 
venus halopcridol. J ơin PĩydtopharmacoỊ 2007; 27: 575-41.

Adverse Effects, Treatment, and Precautions
As for tricydic antidepressants in  general (see Amitriptyline, 
p. 402.3).

Rare cases of tardive dyskinesias and che neuroleptic 
malignant syndrome ha ve been reported vvith amoxapine.

Antídopaminergic effects. Amoxapine is a derỉvative of 
che antípsychotic loxapine (p. 1082.2) and possesses some 
ancipsychocic accivicy. Ic also has dopamine-receptorblock- 
ing propercies as do ics hydroxylated metabolites. Adverse 
effects thac are symptoms of such blockade have been 
reporced and reviewed'-2 and indude akinesia, akathisia, 
withdrawal dyskinesia. reversible tardive dyskinesia, per-. 
sistent dyskinesia, elevated serum concemraúon of prolac- 
tin, and galaaorrhoea. Chorea3 and oculogyric crisis4 have 
also been reponed.

1. Tao GK. a ai. Amoxapine-induced tardivc dyskincsỉa. Druf ỉnteil Qin 
Pharm 1985; 19: 544-9.

2. Devarajan s. Satay oỉ amoxapine. Lanctĩ 1989: IU 1455.
3. Pauerson JF. Amoxapine-tnduccd chorea. South Mtá J 1983; 76: 1077.
4. Hunt-Fugate AK, el ai. Advene reactionỉ due 10 dopamine blockade by 

amoxapine. Pharmacotherapỵ 1984: 4: 35-9.

Antimuscarinic effecb. Amoxapine cherapy has been 
reporced -co produce adverse eííects assodaced wich 
ancữnuỉcarínic accìvicy (such as conscipatíon, blurred 
Vision, and dry mouch). but such reporcs did noc reỉlea in- 
vitro Gndings chac amoxapine had considerably less aHĩniry 
for muscarinic binding sices than amitriptyline;1 this was 
supported by resulcs in healthy subjects. The adverse 
effects described as antimuscarinic could possibly be 
explained by amoxapine aHecting noradrenergic mechan- 
isms.

1. Boumc M et ai A comparỉson oí the ettecu of single doses oí amoxapine 
and amỉoripryline on autonomic funcxions in healthy voỉumeen. Eur J 
ơin Phamiaâi 1993; 44: 57-62.

Breast feeding. For comments on the use of tricydic 
antidepressants in breast íeeding patients, see under Pre- 
cautíons for Araitriptyline, p. 405.1.

Effeds on the endocrine System. Reversible nonketotic 
hyperglycaemia developed in a 49-year-old womán with 
no history of diabeces mellitus.vvithin 5 days o( oral ther- 
apy with amoxapine 50mg"three tũnes daily.1 She had 
previously had nonkecocic hypérglycaemic coma aíter 
loxapine 150mg daily. 7-Hydroxyamoxapine, a metabolite 
common co boch amoxapine and loxapine, was implicated.

See also Antidopaminergic Eííects, above, for mention of 
galactorrhoea and hypeiprolactinaemia.

1. Tolỉeíson G. Lesar T. Nonketodc hyper|lycemia assotíated wich lỏxapine 
and araoxapine: case report- J ơin Pĩychiatry 1983; 44: 347-8.

O verdosage. In overdosage. amoxapine is reported to 
cause acute renal íailure with rhabdomyolysis,u  coma. 
and seizures.3'5 Although there has been some debacc as 
to vvbether the inddence oỉ seizures and deach is higher 
with overdosage of amoxapine than w ith other tricydic 
antìdepressants, some6 consider that evidence does seem 
to íavour ỉncreased neurological consequences.

It has been reported that am oxapise is not cardiotoxic in 
overdosage3 bu t later evidence vvould suggest that there is 
cardiotoxic potential.6-7

1. Pumariega AJ. et ai. Acute renal ỉailure secoodary to amoxapine 
overdosè. JAMA ỉ 982; 244: 3 ỉ 41-2.

2. Jeíuúngs AE. et aỊ. Amoxaplne-assođated actỉte renal ỉaìỉure. Arth InUm 
ÌAti 1983: Ỉ43: 1525-7.

3. Kuỉig K. et ai Amoxapine overdose: coma and scixurei without 
cardỉotoxỉc eỉfecu. JAMA 1982; 248: 1092-4.

4. Litovỉa Tt, Troutman WG. Amoxapme overdosc: selzures and Ỉaulỉúes. 
JAMA 1983; 2Ỉ0: 1069-71.

5. Jdfcrson JW. Convulsỉoos assodaicd with amoxapine. JAMA 1984; 25ỉ: 
603—4.

6. Lronard ĐE. Saỉety oỉ amoxapine. Lancet 1989; ỈU 808.
7. Sarensen MR. Acute myocardiaỉ ỉailure íoIIowing amoxapìne 

ỉntoxicadon. J Clin Pĩydìapharmaeoỉ ỉ 988; 8: 75.

Interactíons
For interactions assodated with tricydic anddepressants, 
see Ainitriptyline, p. 406.1.

Pharmacokinetics
Amoxapine is readily absotbed írom the gastrointestinal 
tract. It bears a dose Chemical reladonshỉp 10 loxapine 
(p. 1082.2) and is similarly metabolised by hydroxyladon. It

All cross-reíerences refer to entries in Volume A

is excreted in the urine, mainly as its metaboỉites in 
conjugated form as glucuronides. '

Amoxapine has been reported to have a plasma haỉỉ-liỉe 
of 8 bours and its major metabolite, 8-hydroxyarnoxapine, 
has been reported to have a biological half-life ol 30 hours;
7-hydroxyamoxapine has been identíheđ as another 
metabọlỉte. Both metabolỉtes are pharmacologically actỉve. 
Amoxapine is about 90% bound to plasma proteins.

Amoxapine and its metabolite 8-hydroxyamoxapine are 
disưibuted into breast milk.

Preparations
Propnetary Preparations (dttails are given in Volume B)

Sinqle-ingrBdient Praporations. Fr.: D etanyl; Ind ia :  Am oliíe: 
Demolox; O xam ine; O xcap: Indon.:  A sen d in t-

Pharmacopoeial Preporatìom
USP 36: Amoxapine Tablcts.

Benactyiine Hydrochloride ỊBANM, riNNMi 
Ami2ylum; Benaaicina, hidrocloruro de; Bénactyzine, 
Chlorhydrate de; Benactyáni Hydrochloridum; Hidrodoruro 
de benaaicina; 5eHaKTM3MHa rnflpoxnopvifl.
2-0iethylaminoethyl benálate hydrochloride. 
C2oH25N03.HCI=363.9
CAS —  302-40-9 (benacryzine); 57-37-4 (benaữyzine hydro- 
ớìloríde).
UNII — 26R628272Q.

Profiịf
Benactyiine has antidepressant and antimuscarinic aaiviiy. 
It has been used as the hydrorhlorìde in the managemem o[ 
depression and assodated anxiety. It is also used as a 
pharm acological tool. M ethylbenactyzium  brom ide 
(p. 1864.3), the methobromide o( benactyzine, has been 
used for its antimuscarinic activity in the ưeatm ent oí 
gasưointestinal spasm and noctumal enuresis.

Preparahons
Proprietary Preparations (details are given in Volume B) 

Mubi-ingredient Preparations. Arg.: Dimaval.

B u p ro p io n  IBAN, rlNNI
Amíebutamone; Bupropión; Bupropione; Bupropionum; 
BynponMOH.
(±)-2-(te/T-Butylamino)-3'-ch!oropropiophenone.
C,3H,8CINO=239.7
CẨS — 349U-55-2.
ATC — NC6AX12.
ATC Vet.—  QN06AX12. ..
UNII —  01ZG3TPX3I.

Bupropion Hydrobromide IBANAA, USAN, ríNNMỊ
Bupropione, Brọmhydratíe de; Bupropioni Hydrobromidum; 
BVF-033; Hidrobromuro de bupropión; BỵnponnoHa 
rnflpofipoMHfl.
(2Á5)-l-(3-Chlorophenyl)-2-[(l,1-dirnethylethyl)amino]pro- 
pan-l-one hydrobromide..
C13H18CINO,HBr=320.7 
CAS —  9Ọ5818-69-1.
ATC —  N06AXỈ2.
ATC Vet —  QN06AXI2. .
UNII —  E70G3G5863. ■

Bupropion Hydrochloríde IBANM, USAN, riNNMi
Amíebutahnone Hydrochloride; Bupropión, hidrodorúro de; 
Bupropione, Chlorhydrate de; Bupropionhydròkloríd; Bupro- 
pioni Hydrochloridũm; Bupropionihydrokloridi; BW-323; 
Hidrodoruro dè anfebutamona; Hidrodorúro dé bupròpión; 
BynponMOHa rnflpoxnopnfl.
(±)-2-(íert-Butylam ino)-3'-chloropropiọphenone hydrọ- 
chloride.
C13H|8ƠNO,HƠ=276.2 
CAS —r 31677-93-7.
ATC—  N06AXỈ2.
ATC Vet —  QN06AX12. ■
UNII —  ZG7E5P0Y80.

Pharmacopoeias. In ƯS.
USP 36: (Bupropion Hydrochloride). A vvhite povvder. 
Soluble in vvater, in alcohol, and in 0.1N hydrochloric add. 
Protea ừotn lighi.

Uses and Adminỉsịratìon
Bupropion is a chlorpropiophenone antidepressant chemi- 
cally unrelated to other dasses of anódepressants but similar 
in structure to the Central stím ulant diethylpropion 
(p. 2321.1). It is a vveak blocker of neuronal reũptake oỉ 
serotonin and noradrenaline compared with tricydic 
antìdeprcssants; it also inhibits the neuronal reuptake of 
dopamine. The antidepressant effea may not be evident 
until aíter 4  vveeks of therapy. Bupropion is also used as an 
aid to smokỉng cessation.

Bupropion is given orally as the hydrochloride or the 
hydrobromide; 150mg of bupropion hydrochloride is 
equivalent to about 174mg of the hydrobromide. To 
minimise agitation, anxiety, and insomnia that oíten occur 
a t the ỉta it ot therapy. and to reduce the risk o{ seizures. 
doses should be increased gradually; the total daily dose 
should be given in equaỉly 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 vvith hepatic 
or renal impairment should be given reduced doses and 
monitored íor toxic e(fects (see p. 410.3).

In the treaimeni oí dep ress ion  bupropion hydro- 
! chloride is givcn in initial doses of lOOmg twice daily 

increased, if necessary. alter at leasi 3 days IO lOOmg three 
limes daily. In severe cases. if no improvement has occurred 
alter sevcral weeks of therapy, the dose may be increased 
íurther to a maximum of I50mg three limes daily. 
Bupropion hydrochloríde is also available as a modined- 
release preparation given in an initial dose of 150mg once 
daily in the moming increased. i[ necessary, after at least 3 
days to 150mg rvvice daily; in severe cases, the dose of the 
modified-release preparation may be incrcased íunher a(ter 
several weeks 10 200 mg twice daily. A modiíìed-release 
preparation ihat is given once daily is also available; the 
maximum daily dose íor this preparation is 450 mg as a 
single dose in the moming. Bupropion hydrobromide iỉ also 
given as a modiíied-release preparaóon for once-daily use; 
doses are equivalent to those of the hydrochloride, when 
given once daily.

A modiíied-release preparation of bupropion hydro- 
chloride is also Ucensed for the prevendon of depression in 

■ patlents vvith seasonal a ííe c tiv e  d iso rder; the maximum 
dose for this disorder is 300 mg once daily. A once-daily 
modiGed-rdease preparatìon of bupropion hydrobromide is 
also given in doses equivalem to those of the hydrochloride 
for this indication.

Bupropion hydrochloríde is given as a moditied-release 
preparation as an aid to sm ok ing  ce ssa tio n  in an initial 
dose of 150mg once daily íor 6 days, increasing to 150mg 
twice daily on day 7. In the USA, the dose may be increased 
aíter 3 days. In the UK, the maximum recommended dose in 
the elderly, or in patients with predispoỉing risk ỉaaors for 
seizure (see Precautions, p. 412.1), is 150mg daily. 
Treatment should be started about 1 to 2 weeks belore the 
patìent anemptỉ to stop smoking, to allow steady-state 
blood concenưations of bupropion to be reached. and 
normaUy continues íor 7 10 12 vvecks; if chere is no 
signỉfìcam progress tovvards smoking absúnence by the 
seventh week, then therapy should be stopped. Use with 
nicocũie transdermal patches may be vvarranted in some 
padents, although there is a risk of hypertension with such 
therapy (see Interactions, p. 412.2).

Administrotion in hepotỉc impairment. When used as an 
aid to smoking cusation in patients vvith mild to moderate 
hepatic impairment, bupropion hydrochlorỉde should be 
given at a reduced ừequency; UK Iicensed p rodua inlor- 
mation suggcsts an oral dose of 150mg once daily. The 
.use of bupropion hydrochloride in  patients vvith severe 
hepatic cÚThosis is conưa-indicated in  the UK although 
doses of 150 mg every o ther day are pennltted in the USA.

In the trcatment of deprcsỉion, a reduction in the 
ứequency and/or the dose of bupropion should be 
considered in patients vvith mOd to moderate impairment. 
In patíents vvith severe hepatic dưhosis the dose varies 
according to the preparation given. For modiíied-release 
bupropion hydrochloride (or its equivalent as the hydro- 
bromide) the suggested m axũnum  oral dose is lOOmg once 
daily or 150mg every other day, vvhỉle the maximum dose 
of inunediate-release bupropion hydrochloride is 75 mg 
once daily. Similar recommẽndaúons apply to modified- 
release preparations w hen used for the prevention of 
depression in seasonal affective disorder.

AdminislraHon in renal impairment. W hen used as an aid 
to smoking ctssation in patients with renal impairment, 
bupropion hydrochloride should be given ai a reduced íre- 
quency; UK licensed product iníormation suggests an oral 
dose of 150mg once daily.

In thc treatment of deprcssion, a reduction in the 
írequency and/or the dose of bupropion should be 
considered.
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Depression. As discussed on p. 398.1, there is very little 
diherence in efficacy between the different groups of 
antidepressant drugs, and choice is often made on the 
basis of adverse effect profile. Bupropion has a diHerent 
biochenũcal prohle bom  both the tricyclics and the SSRIs; 
however, likẹ the SSRIs, it may be saíer in overdosage 
than the older tricydics.
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HyperactivHy. When drug therapy is indicated for atten- 
tion defidt hyperactivity disorder (p. 2314.1) initial treat- 
m ent is usually with a Central stimulant. Antidepressants 
may be used for patients who £ail to respond to, or who 
are intolerant of, Central stimulants. Data bom open and 
controlled studies involving small numbers of patìents sug- 
gest that bupropion is effective in  adults and children.1-2
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obesỉiy . Bupropion is under investigation in the manage- 
m ent of obesity. It is being studied as combination therapy 
vvith naltrexone (see Eating Dlsorders, p. 1565.3) or zoni- 
samide (see Obesity, p. 561.1).

Smoking cessotion. Bupropion ỉs eữective in the manage- 
m ent of smoking cessatíon (p. 2570.2) and may be used as 
a Brst-line altemative to nicotine replacement therapy 
(NRT); its action is said to be independent of its 
antidepressant actívity. Bupropion with NRT has also been 
used successíully although there is an Increased risk oi 
hypertenslon with this combination (see Interactions, 
p. 412.2).
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Adverse Effects and Treatment
Agitation. anxiety, and insomnia often occur duríng the 
initial stages of bupropion therapy. Other relatively 
common advene elíects reported with bupropion include 
íever, dry mouth, headache or migraine, dizziness, urinary 
írequency, nausea and vomiting, constipation, ơemor, 
sweating, and skin rashes. Hypersensitivity reactions, 
ranging bom  pruritus and urticaria to, less commonly, 
angioedema, dyspnoea, and anaphylactoid reactions, have 
occurred, as have symptoms suggestive of serum sickness. 
There have been rare rẽports of Stevens-Johnson syndrome 
and erythema multiíorme. Tachycardia, chest pain, and 
hypertension (sometimes severe), or occasionally vasodila- 
tation, orthostatic hypotension, palpitations, and syncope 
have been reported. Psychotic episodes, coníusion, night- 
mares, impáired memory, dýsgeusia, anorexia with weĩght

loss, paraesthesia, tinnitus, and visual disturbances have 
also been reported.

Hyponaưaemia, possibly due to inappropriate seaetion 
of antidiuretíc hormone, has been associated with the use of 
antidepressants, particularly in the elderly.

Seizures, w hich appear to be parĩially dose-related, may 
occur with bupropion and have been partícularly Iỉotable in 
patients vvith anorexia nervosa or bulimia nervosa; the risk 
Is also increased in patients with a history of seizure 
disorders or other predũposing íactor. The manuíacturers 
State that the overall inddence of seizure in patìents 
receiving bupropion at recommended doses is about 0.1 to 
0.4%.

Symptoms of overdosage Include halludnations, nausea 
and vomiting, tachycardia, loss of consâousness, and death 
(following massive overdose); seizures have occurred in 
about one-third of all bupropion overdose cases. Activated 
charcoal should be considered in adult patìents 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; gastrìc lavage may also be used to decrease 
absorptíon. Treatment is supportlve. Benzodiazepines may 
be tried for seizures. Diuresis, dialysis, and haemoperhision 
are unlikely to be of benefit.

Incidence o f adverse effech. Up to 24 July 2002 (the first 
25 months of marketing), the UK CSM had received 7630 
reports of suspected adverse reactions assodated vvith the 
use ol bupropion.1 Of these reports, 60 were assodated 
with a íatal outcome although in most cases underlying 
conditions could have been responsible. Cardlovascular 
and cerebrovascular disorders such as myocardial inỉarc- 
tion and stroke vvere reported as the cause of death in 
70% of cases. The CSM aĩso commented that adverse reac- 
tions were mainly recognised ones and listed in the 
licensed product inỉormation.

In January 2005 the German pharmacovigilance 
network reviewed2 273 reports of adverse eííects assodated 
vvith bupropion, received between June 2000 and 
September 2004. The most ừequent adverse eHects were: 
psychiatric disorders (79.3%), induding suidde attempts 
(17.6%), and tachycardia (11.15%), seizures (8.8%), and 
dyspnoea (8.8%). There were also 4 cases of pancreatitìs 
and one of raised pancreatic enzyme activity three times 
greater than normal.

1. C5M/MCA. Zyban (bupropỉoo hydrochỉoride) - saỉety update {issued 
26th July, 2002). AvaiUbỉe at: http://www.nihra.gov.uk/home/idq)lg? 
IdcServiceaGET_FILE&dDocName*CON019524&RevislonSeleaion- 
MethodsLatestReleased (accessed 08/06/06)
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Effeds on the cardiovascular System. Up to the end oi
December 2001 the national pharmacovỉgilance cen&e in 
the Netherlands had received 591 adverse reaction reports 
assodated vvith the use of bupropion for smoking cessation 
since its marketing 2 years eariier;1 of these, 45 concemed 
cardiac complaints such as palpitatỉons (21 reports), arrhy- 
thmias (7 reports), myocardial inỉarction (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 suKered an acute 
myocardial iníarction 2 weeks aíter starting bupropion for 
smoking cessation;2 he had experienced Central chest and 
arm pain 3 days beíore the iníarction. The authors of the 
report said that up to 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 Graaí L. Diemont WL. Chest pain during use of bupropion as an aid in 
smoking cessadon. B r J  ơ in  Pharmaeol 2003; 56: 451-2.

2 . patterson RN. Herity NA. Acute myocardial iníarction íollowing 
buprupion (Zyban). Q J  Med 2002; 95: 58-9.

Effects on the cerebrovascular System. A 67-year-old 
male had paraesthesìa, dizziness, tinnitus, coniusion. and 
gait impairment aíter taking bupropion for smoking cessa- 
tion.1 Although a transient ischaemic attack was suspected 
symptoms resolved on stopping bupropion and recurred 
on rechallenge.

1. Hutnma LM, Swims MP. Bupropion mimics a transient ischetnic attack. 
A m  P harm aather 1999; 33: 305-7.

Effects on the pancreas. See under Inddence oỉ Adverse 
Eílects, above.

Effects on the sldn. Erythma multiforme developed in a 31- 
year-old woman several vveeks after starting modiBed- 
release bupropion for depression.1 Symptoms resolved on 
drug withdrawal. In another report, 3 patients with con- 
trolled psorìasis had an exacerbation of their psoriaúc 
symptoms after starting bupropion íor smoking cessation.2 
All 3 patients required hospitalisatỉon to control their 
symptoms. There have also been several repotts of patients

developing generalừed acute urticaria;ÌA systemic symptoms 
resembling serum sickness were also reported in 1 case* 
(see also Hypersensitivlty, p. 411.3).

1. LineboTy TW, t t  al. Bupropion-lnduced erythema mulliíorme. Mayo c lin  
Proc 2001; 76: 664-6.

2. C ox NH, et al. Generalixcd pustular and crythrodrrmỉc psoriasỉs 
assocíated wỉch bupropion treatment. B r J  Dermũtol 2002; Ỉ46: 1061-3.

3. Fays s, t í  al. Bupropỉon and generaliaeđ acute Uĩtỉcaxỉa; eỉght cases. B r J  
Dtrmatol 2003; 148:177-8.

4. Loo WJ, a  al. Bupropion and gcncraliied acute urticaiia: a hinher casc. 
B r J  Dtrmatoỉ 2003; 149: 660.

Extrapyramidal effeds. A 44-year-old man had acute 
head and neck dystonia whilè taking buspirone and modi- 
fied-release bupropion.1 No recurrence was noted on 
rechallenge with buspirone although symptoms did devel- 
op on rechallenge w ith bupropion when the dose was 
increased to m  150mg once daily to 150mg twice daỉly. 
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- 
tìon;2 the dose had been increased bom  150mg ồnce daily 
to 150mg twice daily on the íourth daỹ. She recovered 
when bupropion was stopped and treatment w ith halo- 
peridol and oxazepam was given.

1. Demeỉler MB, Harpold GJ. Bupropỉon-ỉnduced acute dystonia. A m  
pharmccữíhcr 2002; 36: 251—4.

2. de Graaí L, t í  í/. Ballism aasodated with bupropion use. A m  
rh a n tu m d itr  2003; 37: 302-3.

HypersensAiviiy. Eosinophilia has been reported1 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 causatíve 
drug.

Serum sickness or symptoms suggestive of serum 
sickness has also been assodated with bupropion use.2'5 In 
one case,5 although the initial presentation resembled 
se rum sickness, the patient went on to develop multisystem 
complications that indũded hepatíás, cholestasis, and 
myocarditis. /

Angioedema aữecting the leet, hands, arms, lower lip, 
and tongue occurred in a patient about 20 days aỉter startìng 
bupropion.6 He aỉso had a prurìtic rash and urticaria, and 
developed vvatery diarrhoea and slight swelling and 
soreness of the knees and heals. The reaction was tteated 
symptomatically and bupropion therapy was stopped.

See also Eổects on  the Skin, above.
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Sytt pharm  2008; M: 1627-30.

Overdosage. Unlike the tricyclic antídepressants, bupro- 
pion appears to lack any significant cardiovascular or 
antimuscarinic adverse eỉlects when taken in overdose. In 
an early review1 of 58 overdose cases involvlng immedi- 
ate-release bupropion alone, the most common symptoms 
were sinus tachycardia, lethargy, ơemor, and seizures; 
other eííects included conỉusion, lightheadedness, hallud- 
nations, paraesthesias, and vomiting. Most patients had 
minor eííects or none at all. Similar symptoms have also 
been noted in revievvs of overdose cases involving modí- 
fied-release bupropion.2-5 UK licensed prescribing inlorma- 
tion for bupropion also lists ECG changes such as conduc- 
tion disturbances, arrhythmias, and tachycardia although 
a literature revievv4 concluded that cardiotoxicity appeared 
to be rare with bupropion overdosage. Although rare, 
there have been ỉatalities after overdose; in some cases 

' other drugs may ha ve been involved.3’5’6
More recent case reports and revievvs with modihed- 

release preparations have highlighted that seizures are a 
particular íeature of bupropion overdose.2-3-7-*
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61-3.

3. Shepherd G. t í  a i  Intendonal bupropỉon overdoses. J  E nưrg M ed  2004; 
27: 147-51.

4. Druteikạ D, Zed PJ. Cardiotoxỉcỉty foỉlowỈĐg bupropỉon overdose. A m  
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6. Harris CR. t í  a i  Patal bupropỉon overdose. J  Taxicol Ciin Toxicoi 1997; 35: 
321-4 .

7. Bbattachaijee c, tí a l. Bupropion overdose: a pocenúaỉ problem vvith the 
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The Symbol t  denotes a preparation no longer actively marketed
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Precơutỉons
Bupropion m ay induce seimres and consequently its use is 
contra-indicated in patients wìth epilepsy.- It iỉ also 
contra-indicated in patìents with a history of anorcxia 
nervosa or bulinũa nervosa, as a higher inddence of seizures 
has been noted in such patients ơeated with bupropion, and 
in  those undergoing abrupt withdrawaỉ írom alcohol or 
benzodiazepines. It should be used vrith exưeme cautíon, ư 
at all, in  patíents with a history of seizúre disorders or other 
predisposing íactors such as severe hepatíc cirrhosis or a 
CNS tum our. The use of bupropion in patients with other 
risk ỉactors ỉor seizures (for example, alcohol abuse, a 
history oỉ head tra um a, diabetes, and drugs knovvn to lower 
the seữure threshold) should only be undertaken when 
there are compelỉing dinical reasons.

Bupropion should be used w ith caution in patients vvith 
bipolar disorder or psychoses because of the riỉk of 
pretípitating ìnania; use for smoking cessation in such 
patients may be contra-indỉcated. .It should also be used 
cautiously in patients with a recent history oí myocardial 
iníarction or unstable heart dísease, and in hepatic or renal 
impairment.

W hen bupropion is used for depression, patients should 
be dosely monitored during early therapy until signiíicant 
improvement occurs because suidde is an inherent risk in 
depressed patíents. For íurther details. see under Depres- 
sion, p. 398.1. Suiddal thoughtỉ and behaviour may also 
develop during early treatment with antidepressants for 
other disorders; the same precauúons observed when 
ưeating patỉents w ith depression should therelore be 
observed w hẹn ơeatúig patìents with other disorders.

As w ith other CNS-active drugs, the ability to períorm 
tasks requiring motor or cognitive skiỉls or judgement may 
be impaữẹd by bupropion, and patients, if aílected, should 
not drive or operate machinery.

Breast fooding. The American Academy oí Pediatrics con- 
siders' that the eổect of bupropion on nursing intants is 
unknotvn bu t may be of concem.

In a study2 in 10 women, bupropion and its active 
metabolites vvere ỉound in breast milk. and the average 
breast milk to plasma bupropion ratio vvas 2.8. The authors 
estimated tha t ỉor a breast-ỉed infant the total exposure to 
bupropion and its metabolites vvould be 2% of the weight- 
normalised maternal bupropion dose, and that this should 
not be of concem íor most inỉants. No adverse eỉỉects were 
noted in an  inỉant breast ỉed twice daily by a mother who 
had breast-milk concenưatíons of bupropion higher than 
those in  her plasma;3 neither bupropion nor its metabolites 
were detected in the iníant's plasma. Similar hndings were 
noted in  a study in 2 breast-fed inỉants whose mothers took 
bupropion for postpartum depression.4 Bupropion was 
ỉound in  the urine of ỉ oỉ 4 breast-íed inỉants vvhose 
mothers w ere taking bupropion; the inỉant was reported to 
be nearly 6 weeks premãture.5 In these women, thê average 
milk to serum ratío of bupropion was 1.30, and the iníant 
dose estimated to be 5.7% of the matemal dose. In this 
report, too, the authors considered the risk of systemic 
exposure in  the inỉants to be minimal. However, in another 
report, a 6-month-old inỉant had a seỉzure after being ỉed 
breast milk tha t had been expressed and stored 2 days 
earlier, aíter the inỉant's mother had taken a single dose oí 
bupropion.* Beíore the seizure, the mother had takeri 2 
doses oỉ bupropion and breast fed the inỉant several tũnes 
w ith no adverse eítects.

ỉ. American Academy of Pediatrics. The tnnsỉer oí dmgs and other 
chemỉcaỉs imo human miĩk, Pediatria 2001; 109:776-89. [Retired May 
2010] Correction. ibid.; 1029. Aỉso avaỉỉabỉe at: htrp://aappolỉcy. 
aappublkatk>ns.org/cgÌ/coment/fuIl/pediatrics%3bl08/3/776 (acceued 
24/11/05)

2. Haas JS, tí cứ. Bupropion in breast milk: an exposure assessmem íor 
potencial treatmenỉ to prevent post-pamim tobacco use. Tob Controi 
2004; 13: 52-4.

3. Briggs GC aL Excretkm of bupropion in breast miũc. Am Pharmacother 
1993; 27:431-3.

4. Baab sw, tí aì. Serum bupropion lcvcls in 2 breasrieeđỈĐg mother-iníant 
paỉrs. J ơin Ptydùđtry 2002; 63: 9ỈO-ỈỈ.

5. Davỉs MF. tíaL Bupropkra ỉevels in breast miỉk ỉor 4 mother-iníant pairs: 
more ansnrers to úngẽrmg questỉons. J ơin Psydtiatry 2009; 70: 297-4.

6. Chaudran LH, Schoenecker CJ. Bupropion and breasrieeding; a ose  of a 
possỉble ỉnỉant seirure. J ơin Psychiđtry 2004; 65: 841-2.

children. Bupropion has not been studied for the treat- 
m ent 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 shovvn to increase the risk of 
suiddal thoughts and behaviour in  these patíents (see 
EHects on M ental State, under Fluoxetine, p. 422.2).

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Poiphyria Centte (NAPOS) and 
the Porphyria Centre Sweden, dassiBes bupropion as pos- 
sibly porphyrinogeniq it should be used only w hen no

safer altemative is available and precautions should be 
considered in vulnerable patients.1

1. The Drug Daubue tor Acute Porphyria. Available at http://www. 
drugs-porpbyria.org (acccssed 11/10/11)

Pregnancy. The saỉety of bupropion in pregnancy has not 
been established. In a study of 136 women who took 
bupropion ỉor either depression or smoking cessation in at 
least the flrst tiỉmester of pregnancy, there were 105 live 
births, 20 spontaneous abortions, 10 therapeutic abortions,
1 still-birth, and 1 neonatal death; no major congenital 
malỉormations were reported.1 Compared vvith a conưol 
group not exposed to tẽratogens, the rate of spontaneous 
abortions was âgniScantly higher in the bupropion group 
vvhen both indications vvere considered; however, there 
was no dỉỉíerence in the rate vvhen vvomen taking bupro- 
pion for depresâon were compared with this conưol 
group and another control group ol vvomen taking other 
antidepressants.

Complications at birth requiring prolonged hospitalisa- 
tion. breathing support, and ju b e  íeeding have been 
reported vvith some of the newer antidepressants such as 
bupropion.2 Other reported symptoms have induded 
seiíures, m usde rigidity, jitteriness, and prolonged crying.
It is unknown whether such symptoms represent a direct 
toxidty of bupropion or a possible withdrawal syndrome.

1. Chun-Fai-Chan B. tt al. Pregnancy ouicome of womcn exposed 10 
bupropion during pregnancy: a prospectỉve compamive Síudy. Am J 
Obittí Gyntcol 2005; 192: 932-6.

2. Health Canada. Health Canada advises oí potentỉal adverse eỉíects of 
SSRls and other anú-depressants on newboms (issued 9th August 
2004). Available aL hup://www.hc-sc.gc.ca/ahc-asc/media/advisories- 
avis/_.2004/2004_44-eng.php (accessed 14/08/08)

Interactions
Bupropion should not be given vvith or vvithin 14 days of 
stopping an MAOl; however, no treatment-free period is 
necessary aher stopping a reversible inhibitor of monoa- 
nũne oxidase type A (RIMA) and starting bupropion.

The use of alcobol 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 the seizure threshold, such as other 
antidepressants, anúmalarials, antipsychotics. sedating 
antihistamines. quinolones. tramadol. theophylline, or 
systemic cortìcosteroids are used vvith bupropion. In the UK, 
where it is licensed as a modiũed-release p rodua for 
smoklng cessation, a maximum dose of 150mg daiiy is 
recommended if patients are also taking such drugs.

Use of nicoòne transdermal patches with bupropion has 
been assodated with hypertension, and patients using both 
should thereíore have their blood pressure monitored.

Caution has been advised in patients receiving either 
amantadine or levodopa vvith buptopion because oỉ reports 
oí a higher inddence oỉ adverse effeas in patients receiving 
these combinatìons.

Anúnal studies have indicated that bupropion may 
induce drug-metabolising enzymes and pharmacokinetic 
úueractions vvith other drugs are thereíore a possibility. 
Bupropion is itsell metabolỉsed by hepatic eiưyme Systems 
and drugs knovvn to aỉíect such Systems may interact with 
bupropion. For example carbamazepine, phenobarbital or 
phenytoin may induce the metabolism of bupropion while 
other drugs such as dmetidine or valproate may inhibit its 
metabolism. In-vitro studìes have shovvn that bupropion is 
metabolised by the cytochrome P450 isoenzyme CYP2B6. 
Consequently interactíons may occur bervveen bupropion 
and drugs tha t aííect this isoenzyme, for example 
oiphenadhne, cydophosphamide. and ưosỉamide.

In-vitro studies have aỉso shovvn that bupropion is also an 
inhibitor of the isoenzyme CYP2D6; cautìon should be 
exerdsed when it is given with drugs metabolised by this 
isoenzyme and they should be started at the lovver end of 
theữ dose range. Such drugs indude some antidepressants, 
antipsychotics, beta blockers, and type Ic antiarrhythmics.

Antiepileptics. Plasma-bupropion concentrations became 
undetectable in 2 patìents who were also receiving carba- 
maqrinc, plasma concentrations of hydroxybupropion, an 
active metabolite of bupropion, were high.1

1. Popỉỉ AP, tí al. Bupropion and antíconvuỉsant dmg interactỉons. Ann ũirt 
Psyehiatry 1995; 7: 99-101.

Antìvirals. There is some evidence from study in vitro that 
the antivirals efavirenz, neựinavir. and ritonavir can inhibit 
the cytochrome P450 isoenzyme CYP2B6.1 However, evi- 
dence of clinicaUy signibcant interaction vvith bupropion is 
lackứig: a small case series of 10 padents who took bupro- 
pion w ith low-dose ritonavữ (lOOmg twice daỉly), or eỉa- 
vữenz or nelhnavir, did not note any episodes oí seizures.2 
A study3 in 7 healthy male subjects also ỉound that 2 days 
oí low-dose ritonavir (200 mg tvvice daily) had linle im paa 
on the pharmacokinetics of a single bupropion dose.

In contrast, UK licensed product inlormation íor 
bupropìon States that studies in healthy subjects íound I 
that ritonavir (lOOmg or 600 mg, twice daily) reduced the I

exposure to bupropion and its major metabolỉtes in a dose- 
depenđent manner, possibly by indudng its metabolism. In 
another study4 in  healthy subjects, the plasma concentta- 
tions and AUC oí bupropion and its actíve metabolite 
hydroxybupropion, hom  a singỉe dose of bupropion, were 
reduced by about 50% after 14 days of a ỉopùucvÌT/ritonaviT 
combination (400mg/100mg tvvice daily). This eỉfect was 
attributed to  induction of CYP2B6 and UDP-glucuronosyl- 
transíerase by the HTV-protease inhibitor combination. In 
discussũig the comrasting results that have been reported, 
the authors suggested that the higher ritonavir concentra- 
tions achieved in-vitro had an inhỉbitory effect, compared 
with the inducing eữect of lower steady-state concentra- 
tions achieved in-vivo. In practice, UK licensed p rodua 
iníormation for bupropion suggests that the dose may need 
to be increased in patients also taking ritonavỉr, but that the 
maximum dose of bupropion should not be exceeded.

1. Hesse LM. tí ai. Rỉtonavỉr. cíavtrcm, and neỉhnavỉr lnhíbit CYP2B6 
actìviiy ỉn vỉỉro; potemuỉ drug interactỉonỉ with bupropion. Drug Metab 
Dispoĩ 2001; 29: 100-102.

2. Park-Wyllie LY, Antonỉou T. Concurrent use oỉ bupropion with CYP2B6 
inhỉbitors, nelfinavỉr, ritonavỉr and eỉavỉrenr a case seiies. AIDS 2003; 
17: 638-40.

3. Hesse LM, tí ai. Riionavir has mỉnimal impact on the pharmacokinetic 
disposỉrion oỉ a singìe dose oỉ bupropìon admìnìstered to human 
volunteers. J Clin Pharmacol 2006; 46: 567-76.

4. Hogeỉand GW. tí at. Lopinavir/rỉtonavir reduces bupropion plasma 
concentraiions in healthy subjeas. ơìn Pharmaeol Ther 2007; 81: 69-75.

Histamine Hỉ-antagonists. A randomised conưolled study 
in 24 subjectỉ íound that àm etidine  had no eílect on the 
pharmacokinetics of modưied-release bupropion or its 
active metabolite, hydroxybupropion.1

1. Kusua R. a  ai Ladc of edeci of dmetidine on the pharmacokinetics ol 
sustained-reỉease bupropion. J ơin Pìtarmacoì 1999: 39: 1184-8.

Pharmacokinetìcs
Bupropion is well absorbed from the gasaointestinal tract 
but may undergo extensive Hrst-pass metabolism. Several 
meubolỉtes of bupropion are pharmacologically active and 
have longer halí-lives, and achieve higher plasma 
concentrations, than the parent compound. Hydroxybu- 
propion is the m ajor metabolite, produced by .the 
metabolism of bupropion by the cytochrome P450 
isoenzyme CYP2B6; in animal studies hydroxybupropion 
vvas one-baU as potent as bupropion. Threohydrobupropion 
and erythrohydrobupropion are produced by reduction and 
are abõut onẽ-fifth the potency of the parent compound. 
Bupropion is 80% or more bound to plasma proteins. The 
terminal plasma haư-Uíe of immediate-release bupropion is 
about 14 hours; the terminal plasma haU-lỉíe of modilied- 
release bupropion is about 20 hours. The meubolites 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.

Reíerences.
1. Svveet RA. tí al. Pharmacokinetio of sỉqgle- and mulũple-dose 

bupropion in elderly patỉents with depressỉon. J ơiỉt Pharmacoỉ 1995; 35: 
876-84.

Smokỉng. No clinically signiScant dUỉerences were seen 
betvveen the pharmacoltínetics of bupropion or its metab- 
olites in dgarette smokers and non-smokers.1

1. Hsyu P-H, tí at. Pharmacoỉdnetics of bupropion and its roetaboUtcs in 
dgarene smokeTS versus nonsmokers. J ơm Pharmacoỉ 1997; 37:737-43.

Preparations
Proprietarỵ Preporotions (details are given in Volume B)

Single-ingredient Preporotìons. A r g Lung: Odranalt; Wellbu- 
trin; AustraL: clorpraxt; Prexaton; Zyban; Austría: Elontril; 
Wellbutrin; Zyban; Belg.: Wellbutrin; Zyban; Braz.: Bup; Well- 
butrin; Zeữon: Zyban; Canad.: VVellbuthn; Zyban; Chile. 
Buxon; Wellbutrin; Chinar. Le Fu Ting (3s¥-Ý); Yue Ting (tíí 
■¥); Cz.: Elontrib WeUbutrin; Zybanf; Dernn.: Wellbutrin; 
Zyban; ĩin.: Voxra; Zyban; Fr.: Zyban; Ger.: Elontrib Zyban: 
Cr.: WeUbutrm; Zyban; Hong Kong-. WeUbutrin; Zyban; Bung.: 
Elontril; Wellbutrin; India: Bupep; Bupisure; Bupron; Ession; 
Nicotex; Zyban; l í t:  Zyban; Israet Wellbutrin; Zyban; ItaL: 
Elontrib Wellbutrìn; Zyban' Malaysia: Zyban; Mex.: Butrew; 
Wellbuuin; Neth.: Elonưil: Quomem; Wellbutrin; Zyban; Zyn- 
ub ac  Norw.: Wellbutrin; Zyban; NZ: Zyban; Pot: Wellbutrin; 
Zyban; Port.: Elontill; Wellbutrin; Zyban; Zyntabacf; S.Afr.: 
VVellbutrin; Zyban; Singapore. Wellbutrin; Zybanf; Spain: 
Elontiil; Quomemt; Zyntabac Swed.: Voxra; Zyban; Switz.: 
Wellbutrm; Zyban; Thái.: Quomem; Wellbutrin; Turk.: Well- 
butrin; Zyban; VK: Zybam USA: Aplemin; Budepriont; Bupro- 
ban; Forfivo; Weưbutrin; Zyban; Vencĩ.: Wellbutrin.

Pharmocopoeid Preporotìons
USP 36: Bupropion Hydrochioride Extended-Release Tablets; 
Bupropion Hydrochloride Tablets.

All cross-reíerences reíer to entries in Volume A



Bupropion/Citaỉopram 411

C ita lo p ra m  (BAN, HNN)
ớalopranịum ; Lu-TO-171; Sitalopráami; UvnanohpaM: : : 
H3-DimethylaminopropyD-1 -(4-fluorophenyl)-l',3-dihydroi- 

'sobenzoftaran-S<arbonitrile.
;C»H2,FNjO=324.4
'ơ s  — 59729-33-8. ■'. ;
ATC — N06AB04.
ATC Vec — QN06AB04. '
UNIỊ — 0DHUSB8D6y. ' ;

Citalopram Hydrobromide
ỊBANM, USAN, riNNMI
Otalopram, Brorrihýdrate dè; Citalopram, hidrobromuro de; 
Qtalopramhydrobromid; Gíálóprámi Hydrobromidủm: 
Hidrobromuro dẹ citalopram; tu -1 0-171B; Nitalapram 
Hydrpbramide;. Sitalopram Hĩdrobromũr; LỊĩrranonpaMa 
rnApo6poMMfl.
CMH2IFN20,HBr=4053 
CAS -  59729-32-7. .
um — kÈ9DÌ4F36, : ■ . ; ■

Pharmacopoeias. In Eur. (see p. VỈÌ) and us.
Ph. Eur. 8: (Citalopram Hydrobromide). A white or almost 
white, crystalline povvder. Sparingly soiuble in vvater and in 
dehydrated alcohol.
USP 36; (Citalopram Hydrobromide). A white to almost 
white, crystalline powder. Sparingly soluble in vvater and in 
dehydrated alcohoL' soluble in alcohol. A 0.3% solutìon in 
watèr has a pH of 5.5 to 6.5.

Citalopram Hydrochloríde IBANM, HNNMI
ptalopram, Chlọrhydratẹ de; Qtal.ọpram, hidroclorụro de; 
Citalopramhydrochìorid; Citaloprami hỷdrochloridum; 
Hidrodoruro de citalopram; tịnTanonpấMa rnflpowiopMfl. 
CjoH J1 FNjO,HG=360.9 ' ' V.". ' 7 ■ -  - . :
ỤNII — 4DỴ48G26JY. ; ' ;  ,

Pharmacopoeias. In  Eur. (see p. vn).
Ph. Eur. 8: (Citalopram Hydrochloride). A white or almost 
vvhite, crystalline povyder. Very soluble in vvater; freely 
soluble in dehydrated alcohol.

Uses and Admỉnistration
Citalopram, a phthalane derivative, is an SSRI with actions 
and uses similar to those oỉ Ouoxetine (p. 419.1). 
Citalopram is given orally as .the hydiobromide or 
hydrochloride, usualỉy as a single daily dose. Doses are 
expressed in  terms of dtalopram; dtalopram hydrobromide
25.0 mg and dtalopram hydrochloride 22.3 mg are each 
equivalent to about 20.0 mg of dtalopram.

In the ưeatm ent of depression , the initìal oral dose 
(givenas tablets or a liquiđ) is the equivalent of 20 mg daily. 
Aftcr at least one weẽk, the dose may be increased to a 
maxứnum of 40 mg daily. In some countries dtalopram is 
also given as the hydrochlodde in the íorm oỉ concentrated 
oraỉ drops containing the equivalent oỉ 40mg/mL oí 
dtaỉopram. The bioavailability of the drops is about 25% 
greater than that of the tablets and consequenúy daily doses 
appear to be lovven a 20-mg tablet dose is equivalent to a 16- 
mg (8 drops) dose oỉ the concenưate. Citaỉopram 
hydxochloride has also been given by inơavenous inhision 
in doses of 20 to 40 mg w hen the oral route is impracticable.

In the treatm ent of p an ỉc  d iso rd er vvidi or vvithout 
agoraphobia. the initial oral dose is 10 mg (or the equivalent 
as the concentrate) daily increasing to 20 mg daily aíter one 
week. The dose may be increased thereaíter as requữed up 
to a maximum of 40 mg daily. In some countrìes dtalopram
is also used ín the tteatm ent of obsessive-com pulsive 
d lso rder in doses similar to those used in depression (see 
above).

Elderly patients should be given halí the recommended 
adult doses, up to a maximum of 20 mg (ortheir equivalents 
as the concentrate) daily. In  ađditíon, patients who aie poor 
CYP2C19 metabolisers should be given an inỉtial dose of 
10 mg daily íor the Erst 2 vveeks of treatment, increasing to a 
maxứmim of 20 mg daily thereaíter, according to response. 
Similarly, a maximum dose of 20 mg daily is recommended 
in those also taking CYP2C19 inhibitors. For dosage in 
hepatíc and renal ỉmpairment, see p. 413.2, and ỉor doses 
used in children, see p. 413.2.

Citalopram should be vvithdravvn gradually to reduce the 
risk of withdrawal symptoms (see also Withdrawal, under 
Precautỉons of Fluoxetine, p. 425.3).

The 5-enantiomer of dtalopram, esdtalopranị (p. 418.2) 
1$ given for the treatm ent of depression and some anxiety 
disorders.
Revievvs.

ỉ . Milne RJ, Goa KL Gtaỉopram: a revỉew of its phannacođynaínic and 
phannacoỉdnetỉc properdes, and therapeutỉc potentỉal ỉn depres&lve 
Qlnesa. Drugs 1991; 41: 450-77.

Admhúsiration in children. There are concems about the 
use of SSRIs in children (see EHects on Mental State, 
under Adverse Etíects of Fluoxetine, p. 422.2) and dtalo- 
pram therapy is unlicensed in those under 18 yeais of age. 
Nonetheless, the BNFC suggests that it may be useđ by 
spedalỉsts for the ơeatm ent of major depression in those 
aged 12 years and over. The initiaỉ oral dose ís 10 mg 
daily, ỉncreased ư necessary to 20 mg daily over 2 to 4 
weeks; the maxũnum dose ũ  40 mg daily. I t may also be 
given in  the form oí concenttated oral đrops, see Uses and 
Adminỉstration. above íor details of equivalence and bioa- 
vailability.

Administrơrion in hepaiic o r renaí impairmenh Citalo- 
pram should be used vvith caution in patíents with hepatic 
ũnpairment, partìcularly those w ith se ve re impainnent. 
An initỉal oral dose oỉ lOmg (or the equivalent as the con- 
centrate) daily is recommended íor the Brst 2 weeks of 
oeatment in those with mild or modeiate ũnpainnent; 
thereafter, the dose • may be increased, according to 
response, to a maximum oỉ 20 mg daily^

There is no need for dose adjustment in mild to moderate 
renal impairment although iníonnation is laddng on 
appropriate dosage in severe ũnpainnent.

Aiũđely disotxkn. Gtaỉopram has been given in anxỉety 
disorders (p. 1028.1) indudỉng panỉc disorder (p. 1029.1), 
obsessive-compulsive disorder (p. 10283), post-traumatic 
stress disorder (p. 1029.2), and sodal anxiety disorder (see 
under Phobic Disorders, p. 1029.1).
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Depression. As diỉcussed on p. 398.1, there is very littỉe 
diSeience in eỉBcacy betweẽn the dUĩerent groũps oỉ 
antídepressant drugs. SSRIỉ su ch as dtalopram are widely 
used as an altematíve to the older tricydics as they have 
fewer adverse eữects and are saíer in overdosage. 
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Pharmacother 2000; 34:761-7 ỉ.

4. Gueỉlỉ JD, tí ai Efficacy oỉ inoavenous títaỉopram compared wỉth ocaỉ 
óuỉopram íor severe depressíon. SaCety and tíỉícacy da ta ỉrom a double- 
bllnd. doubỉe-duRuny triaL J AỊỊcứ Đisord 2000; 58: 201-9.

5. Hodmrasser B. tí al. Prophylactíc eĩĩect oí títaỉopram In unlpolar, 
recurrent depressỉon: pỉacebo-controUed study oí maĩntenance therapy. 
BrJ Pĩydiỉaơy 2001; 178: 304-10.

6. Klysner R. tí «/. EHĩcacy of citalopram in the preventíon oỉ recurrem 
depressỉon in elderly padentr pUcebo-controỉled study oí maỉmenance 
(herapy. Br J Pĩychiatry 2002; 181:29-35.

7. Roosé SP. tí ai. Antỉdepressant phamucotherapy ỉn the treatment of 
depression in the very õld: a randomỉzed. placebo-controlled trlaL Am J 
hydĩiatiy 2004; 16U 2050-9.

8. Tnvedi MH. a  aỉ. The STAR*D Study Team. Evaluatíon of outcomes wtth 
dulopram ỉor depressỉon using measuremem-based care in STAR*D: 
ỉmplkatkms íor dinỉcaỉ practke. Am J Pĩydúatry 2006; 163:28-40.

9. McGrath Pi. tí ai. Respoose to a selectíve serotoQÌn renptaỉee ỉnhỉbttor 
(dtalopram) ỉn major depressive dỉsorder wỉth meỉanchoUc íeatures: a 
STAR*D reporL J ơin Pĩychiatrỵ 2008; 69:1847-55.

Paihological crying or laughing. Inappropiiate or uncon- 
trolled crying or laughing can occur in patìents with 
lesions in certain areas of the brain. Attempts at ữeatment 
have mostly been vvith antidepressant drugs, induding 
SSRIs. Favourable results vvith dtalopram have been 
repotted in a double-blind placebo-conữolled study1 and 
in case reports.2"4

1. Anđcaen C.dãL  atalopram tor poít-sttokt patludogical crytng. Lattca 
1993; 342: 837-9.

2. Anđersen G,daL Gtaỉopcam treatment oỉ traunuđc braỉn damage ỉn a 
6-yeaT'OỈd boy. J HtíiTOừauma 1999; 16: 341-4.

3. Kaschka WP, tí  aL Treatment oí pathologĩca! cryỉng with ótaỉopranL 
. Pharmatoptydoaữy 2001; 34:254-8.

4. Gỉacobbe P. Fỉint A. Pharmacologỉcal treatment oỉ post-stroke 
pathologỉcaỉ ỉaughing and aying. ]  Pĩỵdỉiữũy Htítrvsd 2007; 32: 384.

Schixophrenia. The neatment of schizophrenia consists 
mainly of ạ combinatíon of sodal therapy and antìpsy- 
chodc diugs (see p. 1031.3). Like other ũỉddepressãnts. 
dtalopram has been examined ỈOT its potentiaỉ value as an 
ađịuvant in schizophrenia.‘~* In a prelimmary placebo- 
controlled stuđy1 in 15 patìents with chronic schizo- 
phrenia who had signs of impulsive aggression, adding 
dtalopram to existing antipsychotíc therapy signiQcantly 
ređucéd the bequency, bũt not the averăge severitý, of 
aggressive inddents. In a subsequent stuđy involving 90 
patìents, títalopram appeared to improve subjective well- 
being but had no dear eữect on psychopathological symp- 
toins.2

1. Vaniainea H.tta L  aalopnus. a setedive sentonin leuptake tnỉiibitor. 
in the treatment ot ag|K»loa In Khiaophienỉa. Aoa Pỉychúttr Seand 
1993;91:348-51.

2. Salokangu RKK. «  (ứ. Otalopram as an ađỊuvant in chtonỉc 
schiaophienia: a doubte-bUnd placebo^oatrolletl stuđy. Atttt PỊychũtr 
Scmti 199«; 94:173-80.

3. Taimines TJ. tt aỉ. dtalopram ai an atguvant In schứophrenia: biither 
evidence ỉor a seroconergỉc dỉmensỉon In achiiophrenia. ƠÍH 
Pychữpharmứaĩỉ 1997; l i  31-3. .

4. Kaidcow JW. t t  aL Cltaloptam augmentadoa o{ antipsychotic treatment 
ta older schiĩophrenỉa padents. b ư j Gtriatr Pĩychiaoy 2001; 16:1163-7.

Sexud dyslundion. SSRỈs haye beeh tried in the treat- 
m ent of prematuie ejacuIation, but results with dtalopram 
have been conUicting, see under Huoxetine, p. 421.1.

Adverse Effecfs, Treatment, and Precautions
As íor SSRIs in general (seẽ Pluoxetine, p. 421.1) although 
increased appetìte and weight gain have also b eó i reportẽd 
with dtalopram.

Citalopram may cause dose-dependent prolonganon oỉ 
the QT interval and torsade đe pointes has been reported. It 
should be useđ with cautìon, ư  at a li ih  patíents at lisk oí 
developing such arrhythmias induding those w ith 
congenital QT prolongation, congestive heait lailure, 
bradycardia, or a predispositìon to hypokảlaemỉa or 
hypomagnesaemia. ECG and/or electrolyte mónitoring is 
recommended in  these-patienís; dtalóptam should be 
stopped in those with a pqtsistent QTc of greater than 
500 milliseconds. Use with ÔỂher drugs that may prolong thẻ 
QT interval or inhibit the metabolism oỉ dtálopram may also 
increase the risk (see Interactíons, p. 413.3).

Citalopram may be more cardiotoxic in overdosạge than 
other SSRIs; for huther đetails, see Overdosage, under 
Fluoxetine, p. 423.3.

Breast ỉeeding. For comments on the use of SSRIs in 
breast ỉeeding padents, see under Precautíons ỉor FIuox- 
etine. p. 424.2.

ữlildren. SSRIs are assodated with an increased risk of 
potendally suiddal behaviour when used for the treat- 
ment of depression in children and adolescents under 18 
yeais old; fõr hirther details, see únder ESects on Mental 
State in Fluoxetine, p. 422.2.

Poqshyria. The Drug Database for Acute Pọrphỵria, com- 
pileđ by the Norvvegian Porphyiia Centre (NAPOS) and 
the Poiphyiia Centrẽ Svvedeã dassitĩes dtaỉopràm as pos- 
sibly potphyrinogenic ỉt should be used only w hen no 
saỉer altẽmatìve is available and precautìons should be 
considered in vulnerable padents.1 

1. The Drug Database for Acute PorphyrU. AvaỉUble ac htq>://www. 
drugs-po^hyrlaj3fg {accessed 11/10/11)

Interactions
For interactíons assodated vvith SSRIs, see Fluoxetine, 
p. 426.1.
• The use of dtalopram with other drugs that may prolong 

the QT ỉnterval is contra-indicated, and a maximum oral 
dose of dtalopram 20 mg daỉly Ỉ3 recommended in  patients 
also taking inhibitors of the cytochrome P450 isoenzyme 
CYP2C19.

Pharmacokinetics
Citalopram is readily absoibed bom  the gastrointestỉnal 
tract and peak plasma concentrations occur 2 to  4  hours 
aher oral doses. Citaỉopram is vvidely distributed throughout 
the body; protein binding is less than 80%. Citalopiam is 
metabolised by demethylation, deaminatìoa and oxỉdation 
to actíve and inactive metabolites. The demethylạtion o{ 
dtalopram to One of its actìve metabolites, demethyldta- 
lopram, involves the cytodỊỊomẹ P450 isoenzymes CTP3A4 
and CYP2C19; the métabolism of dtalopram is also paitly 
dependent on CYP2D6. Didemethýỉdtalopram has also 
been identihed as a metabolite of dtalopram . The 
elimination haU-Hỉe of dtalopram ỉs reported to be about 
36 houis. It is excreted mainly Via the liver (85%) with the 
remainder Via the kidneys.-About 12% of the daily dose Is 
exaeted in  the urine as unchanged diug. Citalopram is 
distributed into breast milk in very low concentrations (see 
Breast Feeding under Precautions ín Fluoxetine, p. 424.2).

The Symbol t denotes a preparation no longer actively marketed
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Preparátíons

Proprietary Preparalions (details are given in Volume B)
Single-ingredìent Preparotíom. Arg.: Humorap: Psiconon Sero- 
pram: Zejitìus; Austral.: Celapram; Celica; Ciaúl; Cipramil; 
Citalo; Talam; Talohexalt; Austria: Citalostad; Bostart". Pram; 
Seropram; Belg.: Cipramil; Braz.: Alcytam; Celapram; Cipramil; 
Citaíorỉn; Citagran; Citaprass: Citta; Denyt Maxapran; Prod- 
max; Tensiopax; Zoxipan; Zydtapran; CarưuL: Celexa; CTP; 
Ran-Citalo: Chile. Actipram; Cimak Cipramil; Cortran; Rnapt; 
Pramtíl; Pnsma; Seưonil; Temperax; Zebrak; Zentius; china: 
Cipraiml ( * * # ) ;  Duo Fo (£ £ ) ;  Te Un Na ( # # » ) ;  v/ang 
YÕu ( £ » ) ;  Yi Tal Na ( - * & ) :  YiTeAn (S # ĩẽ ) ;  c t :  Apo- 
CitaL- CerotOR Cipramt; Ciia; Citalee Citalon; Ciuraciot; Dal- 
saru Pram; Seropram; Zyloram; Denrtu: Akarint; Cipramil; Cita- 
òp; Citahamt; Citalonte; Seropram; Fin.: Cipramil; Scpram; 
Fr.: Seropram; Ger.: Cipramil; Citalicht; Citalo-Qt; Citalogam- 
maf; Citalon; Fuiurilt: Sericalt; Gr.: A-Depress-Therapy; Acelo- 
pram; Adeprenal; Alepram; Atinorm; Belmaaol; Bibient: 
Bivien; Celius; Cilopress; Cinapen; Cĩpram; Cipraned: Citalgert; 
Citaloprol; Citopram; Dedlop; Depretal; Edoram; Erlicon; Esp- 
inal; Etapiam; Eumitol; Exenadil; Galopran; Goldamil; Kyli- 
pram; Lodeprem: Lopracil; Lopraxer; Loptar; Malicon; Pralo- 
tam; Pramital; Preíucet; Pridtal: Renevil: Ropramin; Selon; 
Seproc Seretoven Serocel: Seropratn; Seror; Siloam; Sitaleau; 
Sotovon; Talopram; Talopron: Taloram; Talosin; Taprodl: Taso- 
nade; Unstress; Varom; Verus; Vtsema; Xadorek; Zanipram; 
Zedidd; Hong Kong-. Arpolax; Cipram; Cital; Talamt; Hung.: 
Citagen; Ciulodep; Citalont; Citalowinf; Ciiapram; Dalsan; 
Oropramt: Seropram; Seroton ZyIoram; India: C-Pram; C-Talo; 
Celepra; Celica; Citadep; Citalomine: Citalop; Citara; Citola; 
Citopam; Cytop; Feliz; Lopram; Madam; Nevdep; Palodr; 
I n d o n Cìpramt: IrL: Belldtal; Cipragen Cipralamt; Cipramil; 
Ciprapine; Ciprotan; Ciưol; Israel: Cipramỉl: Redcal; / to i:  Elo- 
pram; Felipram: Feliximir: Frimaind; Kaidor; Lampopramt: 
Marpram: Perdtale; Pramexylt: Retum; Ricap: Seropram; Sin- 
topram; Verisan; Malaysìa: Cipram; Citalt; Mex.: Cibrom; 
Citox; Norécsero; Prepram: Seropram; Xylorane+; Nelh.: Cipra- 
mil; Ciprapinet; Lontax-Ị-; Norw.: Cipramil: NZ: Celapram; 
CipramU: Phữipp.: Feliz; Lupram; Taxen; PoL: Aurex; Cilont; 
Cilonast; Cipramil: Citabax: Cital; Ciuratio; Ciuixint; Ciưonil; 
Oropram; PorL: Citadept; Zicolex: Riu.: Ciprami] (IbcnpaMHn); 
Citaliỉt {UtrraixỘT); Citalon (U h t m o h ); Citalonn (ỤKnuiopHH); 
Citol (U k k u i); Humorap (YMopan); Opra (Onpa); Pram (ĩlpaM); 
Sedopram (CeoonpaM); Sioxam (CHoaaM); S.Afr.: Adco-TalomiL' 
Cilate; Ciliíi; Ciloram; Cipramil: CitaloHexal; Depramil; singa­
pore. Clpram; Spain: Calton; Citalvin Genprolt; Prisdal' Rela- 
paz; Seregia; Seropram; Somacf; Swed.: Ciprarail; Switỉ.: Clar- 
opram; Seropram: Thai.: Cipramt; Turk.: Atopran; Cipram: 
Citara; Citexam; Citol’ Citolap; Ciiolixin; Citrex; Copsam; Eslo- 
pram; Laira; Pasilopram; Relaxol: Sintab; Vodelax; UK: Cipra- 
mil: ưkr.: Cipramil (UHnpaMKx); Cita Sandoz (Uirra CaHaoa); 
USA: Celexa; Venez.: Seropram.
Phannacopoãal PreparaHons
USP 36: Citalopram Oral Soladon; Citalopram Tablets.

clomipramine Hýdrochloride
ỊBANM, USAN, riNNMI
Chlorimipramine Hydrọchloride;Qomipramina. hidrocỊoruro 

,de; CỊorniprảrriinè, .Tchlọrhydrate de; ClomipraminHydro- 
chÌorid;.Qom1pramir;.i Hydróchloridum; G-34S86; Hidródor- 
urd de domipraminậ; Hidrọdòruro de monodorimipramịna; 

.Klomiprarnlinịhydroldoridị; klomipramin Hidraklorũr; Klomi- 
pramiri' hydrochlorid; Klomipramin-hidroklọrid; Klomipra- 
minhýdrdklorid; Klomịprámlno hidrochloridas; Monochlor- 

.imipramine Hydrochloride; K/iOMnnpaMHKa rnflpoxnopnfl.
3-(3-Chloro-l 0,11 -dihỵdro-5H-dibenz[b,/]azepin-5-yl)propyl- 
dimetliyiamirie hydrochloride.
C.i9HạCIN2,Ha=35U . •.
CAS -303-49-1 (cbmiprarnine); 17321-77-6 (clomipramine 
hydnxhlaridè); . . .

]ÁTC-^N0èM04y:' ■
ATCỳei—  QNÕ6AÁQ4.
.UNII — 2Ơ (m £Ợm  .

Pharmacopoeias. In Chín., Eur. (see p. vỉi), Jpn, and us. 
Ph. Eur. 8: (Clomipramine Hydrochloride). A while or 
slightly yellow, slightly hygroscopìc, crystalline povvdet. 
Freely soluble in water and in dìchloromethane; soluble ỉn 
alcohol. A 10% solution in vvater has a pH of 3.5 to 5.0. 
Protect bom  light.
USP 36: (Clomipramine Hydrochloride). A white to ỉaintly 
yellow arystalline powder. Very soluble in water. pH of a 
10% solution in w ater is betvveen 3.5 and 5.0.

Uses and Administration
Cỉomipramine ii a dibenzazepine tricydic antidepressant 
w ith actions and uscs sũnilar to tho$e of amitriptyline 
(p. 401.1). It has antùnuscarínic propertìes and is also a 
potent serotonin reuptake inhibitor. Clomipramine ií one of 
the more sedating tricydics. It is used as the hydrochloride.
• In the treatm ent of depression , domipramine hydro- 

chloride is given in oral doses of lOmg daily inirially, 
increasing graduaUy to 30 to 150 mg daily lf requữed; up to

250 mg daily or higher may be given ỉn  severe cases or ỉn 
patients who also have obsessional or phobic disorders. A 
suggested initíal dose for the elderly ũ  lOmg daily 
increasing gradually over 10 days 10 '30 to 75 mg daily if 
required. Clomipramine may be given ŨI divided doses 
throughout the day, but sỉnce it has a prolonged half-Uíe, 
once-daily dosage regũnens are also suitable, usually given 
at night.

In the treatment of obsessive-com pulsive d lso rd er 
and phob ias, domipramine hydrochloride may be given in 
an initìal oral dose of 25 mg daily (or 10 mg daily for elderly 
patients or those sensitive to tricydics). The dose may be 
increased gradually over rvvo vveekỉ to 100 to 150 mg daily; 
in some counưies, maximum doses of 250 mg daily have 
been used. Similar doses have also been used in the 
management of pan ic  d iso rder. Clomipramine hydro- 
chloride may also be used for the treatm ent oỉ obsessive- 
compulsive disordcr in children and adolescents aged 10 
years and over (see p. 414.2 for doses).

Clomipramine has been- given for deprcssion or 
obsesnve-compulsive disorder by the intramuỉcular or 
intravenous routes if giving it orally is impraaicable or 
inadvisable. The initia! dose of dom ipramine hydrochloride 
by intramuscular injeaion is 25 to 50 mg daily, increasing 10 
a maximum of 100 to 150mg daily; oral dosage should be 
subsũtuted as soon as possible. Clomipramine hydro- 
chloride may also be given by intravenous inỉusion in doses 
of 50 10 75 mg daily diluted in 250 to 500 mL of sodium 
cbloride 0.9% or gỉucose 5% and iníused over 1.5 to 3 
hours. When a satisíanory response to parenteral doses has 
been obtained oral therapy should be substituted, initially 
giving double the parenteral dose by m outh and 
subsequently adjusting if necessary. Paiients must be 
careíully supervised during intravenous intusion of domi- 
pramine hydrochloride and the blood pressure careíully 
monitored owing to the risk oí hypotension.

ỉn  the adjunctive ưeatm ent of ca tap lexy  associa ted  
w ith  narcolepsy, domipramine hydrochloride is given in 
an initíal oral dose of lOmg daily and gradually increased 
until a satisỉactory response occurs, usually vvithin the range 
of 10 10 75 mg daily.

For all indications. an oral modiGed-release preparation, 
containing domipramine hydrochloride 75 mg. may be 
given once daily íor maintenance.

Clomipramine has also been used in the management o( 
n o c tu m al enuresis  in children (see p. 414.2 for doses).

Clomipraminc should be withdrawn gradually to reduce 
the risk oí vvithdravval symptomi.

Adminiỉtrotion in chiidren. In the UK, the use of domi- 
pramine in children under 18 years is not recommended 
in the ữeatment of depressive sutes, phobias. or cataplexy 
associated with narcolepsy. Hovvever, in some countries 
domipraraine hydrochloride is licensed for the ưeatment 
of obsessive-com pulsive d iso rd e r in children and ado- 
lescents aged 10 years and over. Initial oral doses are 
25 tng daiiỹ, increased gradually during the Grst 2 weeks 
to a maximum daily dose oi 3 mg/kg or 100 mg. vvhichever 
is smaller, and given in divided doses. Funher increases 
are permitted, over several weeks to a maxỉmum daily 
dose of 3mg/kg or 200 mg, vvhichever is smaller. Once 
titration has been achieved the dose may be given as a ỉin- 
gle dose at bedtime.

Clomipramine hydrochloride is also Iicensed for oral use 
in the management o( n o c tu m a l enuresis  in some 
countries (for a discuỉsion oi tricydic use in noaum al 
enuresis see M iaurition Disorders under Amiưiptyline, 
p. 402.1).The age ranges and licensed doses vary somevvhat 
írom country to country, however. For example. in Frana, 
use ũ  licensed in children over 6 years of age, at a daily dose 
of 10 to 30 mg. or 0.5 to 1 mg/kg, vvhereas in Austria and 
Switzerland the licensed dose is: 6 to 8 years, 20 to 30 mg; 9 to 
12 years, 25 to 50mg; over 12 years, 25 to 75 mg.

Anxiety disorders. T rí^ d ic  antidepressants that inhibit 
serotonin reuptake, such as domipramine and imipra- 
mine, have béen given in the management of anxiety dis- 
orders (p. 1028.1) induding obsessive-compulsive diỉorder 
(p. 1028.2), panic disorder (p. 1029.1), post-traumatic 
stress disorder (p. 1029.2), and trichotiUomanỉa.
Reíerences.

1. Swedo SE. tt al. A doubìe-blỉnd comparison oỉ domỉpnmine and 
deỉipramine ỉn ibc ưeauneni oí LríchotUỉomanỉa (haỉr puỉỉỉng). N Sngl J. 
M e/1989; 321: 497-501.

2. MCTavish D. Benneỉd ?. Clomipramine: an overvícw oỉ ỉu pharmacol- 
ogícal properriM and a revfew oí ỉu ứierapcutìc use Ến obsessỉve 
cõmpuísỉvẻ dùordcr and panỉc dísorder. Drugs 1990; 39: 136-53.

3. Keỉỉy MW, M ycrs cw . Clomipramine: a ưicydic antidepressani eữeccỉve 
In obsestive compulsivc dỉsorder. DICP Am ĩharmacother 1990; 24; 739- 
44.

4. Papp LA.etaL Clomipraminc treaunent oí panic dborder pros and coos.
J âin rĩychiatry 1997; 58: 423-5.

5. Faỉ!on BA. €t aỉ. Inưavenous domipramine for obỉesxive-compulsive 
disorder reíractory to oraỉ domipramine: a placebo-conưolỉed study. 
Anh Cen Pĩychiatrỳ 1998; 55: 918-24.

6. Sasson Y, et đỉ. A douhle*brmd crossovcr comparison oỉ domipramĩne 
and desipraminc in (he rrcatmeni oỉ panic disorder. Eur Ncurơpĩycho- 
pharmaaĩ 1999; 9z 191-6.

Autism. Clomỉpramme reduced adventitious movements 
when tried in  5 boys w ith autistic disorder.1 However, In a 
smaH study in 7 children no  improvement in  symptoms 
was noted and adverse eííeos were common and seiious.1 
In another study,3 although domipramine was ỉound to 
be as eữective as haloperìdol in the ưeatment oí some 
autistic symptoms, patientỉ on domipramine were ngnifi- 
cantly less ũkely to complete the study for reasons that 
ỉnduded the onset of ađverse eữects.

1. Brasỉc JR, etal. Clomỉpramỉne ameỉiorates adventỉcious movemenu and 
compuldons la prepuberuỉ boys wỉth autỉsdc dỉsorder and severe 
mental reurdadon. Neurology 1994; 44:1309-12.

2. Sanchex LE, et ai. A piỉot siuđy oí domỉpramỉne ỉn young autỉstỉc 
children. J Am Aead Child Adoỉesc ptychiatry 1996; 35: 537-44.

3. Remington G, et ai ơomipramine versus halopcridol in the ưcaưoeni oỉ 
auổstỉc dỉsorder a doubỉe-bỉind. placebo-conơoUed. crossover study. J 
Clin Psychữpharmacoỉ 2001; 21: 440-4.

Micturition disorders. In some countries, domipramine iỉ 
used in children for the treatment oỉ noaum al enuresis; 
for hirther details. see Administration in  Children, above.

Paín. Anddepressants, usually amitriptyline or another tri- 
cyclic, are useful in alleviating some types o( pain (see 
Choice of Analgesic, p. 4.2). In several countries, domi- 

1 pramine hydrochloride is licensed íor the treatment of 
chronic pain; oral doses range bom  10 to 150mg daily. 
Parenteral doses may also be given.

Premenslrual syndrome. Clomipramine reduced premen- 
strual inỉtability and depressed mood when given duting 
the luteal phase;' oral doses o( domipramine ranged írom 
25 to 75 mg daily. It was postulated that the ehicacy of 
domipramine in relieving premenstrual symptoms is 
related to its serotonin reuptake inhibitor activity. For the 
overall management oí premensưual íyndrõme. see 
p. 2272.3.

ỉ. Sundblad c. et ai Clocnỉpramtne admlniỉiered duríng the luteal phase 
reduces the symptoms of premenstruaỉ syndrome: a placebo-controlled 
trial. tỉeunptychopharmaeoìoỊy 1993; 9: 133-45.

Sexual dysíunction. Clomipramine has been used for its 
inhibitory effea on ejaculation in the management of pre- 
mature ejanilation‘'5 (p. 2350.2). In some men vvith very 
short Iatendes (less than 1 minute) continuous therapy 
with a low daily dose of domtpramine, typically 20 or 
30 mg, may be more effcctìve than taking 25 mg as 
required.5 Any benebts may relate to its effea as a sero- 
tonin reuptake inhibỉtor; other antidepreỉsants with sero- 
tonỉn reuptake inhibiting actions, such as nuoxeóne and 
serưaline, have also been tried in this condition.4

1. Hawtoo K. Erecnle dyshmcúon and premature ejaoiỉation. Br J Hosp 
Međ 1988; 40: 428-36.

2. Aỉthoí SE. el aĩ. A double-blỉnd crossover trial oí domipramine ỉor rapid 
cjacuỉation Ứ1 15 couples. J ơin Esyehiatry 1995; 56: 402-7.

3. Raenseỉ SM. ti ai. clonúpramine and ỉexnal tuncrion 'm men wiứi 
prenucure ejaculation and Controls. J ctroi (Battimon) 1996; 156:1310- 
15.

4. Kim sc, Seo KX. EỈRcacy and saíery of ũuoxetine, senraline and 
domipramỉne in paiienu with premature ẹịacuUdon: a double-blind. 
placebo conơollcd study. J Urpỉ (Balrímơre) 1998; 159: 425-7.

5. Rovdand DL rí ai. Eĩĩective daiỉy ireatmeni wiih domipramine in men 
with premature ejaculatỉoo vvhcn 25 mg (as re<}uỉred) ỉs ineữective. BJU 
ỉnt 2001; 87: 357-60.

Shittering. 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.

ỉ . Gordon CT, et aỉ. A đouble-bỉind comparíson of domipranúne and 
desipramine in the ưeatrnem ot deveỉopmental stuttering. J Om 
toychiatty 1995; 56: 238-42.

Adverse Effects, Treatment, and Precautions
As íor tricydic antidcpressants in general (see Amitrỉptyline, 
p. 402.3).

Breast feeding. For comments on the use oỉ tricydic 
anddepressants in breast-íeeding patientỉ, see under Pre- 
cautions íor Amitriptyline, p. 405.1.

Porphyria. The Drug Database for Acute Porphyria, cotn- 
piled by the Norwegian Porpbyria Centre (NAPOS) and 
the Poiphyria Cenưe Svveden. dassiGes domipramine as 
possibly porphyrinogenic it should be used only when no 
saỉer altemative ứ  avaỉlable and precautions should be 
considered in vulnerable patíents.1

1. The Drug Daiabase ỉor Acute Porphỵrỉa. Avaỉlabỉe at: hrĩp://www. 
drugs-porphyria.org (accessed ỈỈ/10/II)

Interactions
For interactìoni assodated vvith tricydic antídepressants, 
see Amitriptyline, p. 406.1.

MAOIs. The combination of domipramine and tranyl- 
cypromine is considered particulariy bazardous.

The serotonin syndiome (p. 445.2) has occuned in 
patients receiving domipramine and m oclobím idt (see under 
Interactìons of Antidepressants in Phenetóne, p. 447.2).

AI1 ơoss-references reler to entries in  Volume A
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Pharmacokinetics
Clomipramỉne is readiỉy absorbed from the gastrointesnnal 
ưact, and extensively demethylated during ũrst-pass 
metabolism in the liver to its primary active metabolite, 
desmethyldomipramine.

Clomipramine and desmethyldomipramine are vvỉdely 
distributed throughout the body and are extensively bound 
to plasma and tissue protein. clomipramine has been 
estũnated to ha ve a plasma eliminatìon halĩ-lỉfe of about 21 
hours, vvhich may be considerably extended in overdosage; 
that of desmethyldomipramine is longer (about 36 hours).

Paths of metabolism of both đom ipram ine and 
desmethyldomipramine indude hydroxylation and N- 
oxidatìon. About two-thirds of a single dose oỉ clomipra- 
mine is excreted in  the urine. mainly in the form oỉ its 
metabolites, either free or in conjugated ỉorm; the 
remainder of the dose appears in the ỉaeces. Clomipramine 
crosses the placenta and is distributed into breast miỉk.

References.
1. Gex-Fabry M. tí  ai. Clomipramine meiabolism: model-based analysỉs oỉ 

variabiỉỉty ỉactors from dnig monitoring data. ơin Pharmacokintí 1990; 
19; 241-55.

2. Baỉant-Gorgỉa A£, tí aỉ. Clỉnỉcaỉ phannacokỉnetỉcs oỉ domỉprainìne. Qin 
Pharmaatìntí 1991; 20:447-62.

3. Nielsen KK, tí al. Slngle-dose Idnetlcs of domỉpramỉne: rdationship co 
che sparteỉne and S-racphenycoin oxỉdatỉon polymoiphỉsms. Clin 
Pharmaal Ther 1994;55: 510-27.

4. Herrera D, tí ai. Pharmacokỉnetícs oí a sustained-release dosage fonn of 
donùpramine. J ơht Pharmaeoi 2000; 40: 1488-93.

Preparations
Proprietary Prepcrotions (details are given in Volume B)

Single-mgredient Preparalions. Arg.: Anatranil; AustraL:
Anaíranil; clopramt; pladl; Austrũì:. Anaừanii; Belg.: 
AnaíraniL' Braz.: Anaừanìl; Clo; clomipran; Fenadl; Canad.: 
Anaíranil; Novo-CIopạmine; Chile: Anaỉranil; Atenual; Ausen- 
tton; Deprelint; China: Anaíranil Cz.: Anahanil;
Denrn.: Anaíranil; FÓI.: Anahanil; Fr.: Ana&aniỊ; Ger.: 
Anaỉranil; Gr.: Ana&anil; Hong Rong: Anaữanil; clopresst; 
Zoiralt; Hung.: Anaữanil; India: Ana&anil; Cloửanil; Clom; 
clomine; clomip; Clomistar; ClomizU; clonil; Depnil; Mario; 
Odỉril; Indon.: Anaữanil; /r i: AnahaniL' Israel: Anaỉranil; Mar- 
onil; ItaL: Anaỉranil; Malaysia: Anaừanil; DenapraniL' Mex.: 
Anaíranil; Neth.: Anaỉranil: Norw.: Anaíranil' NZ: ClopressỶ; 
Phũipp.: Anahanil; PoL: Anaừanil; Hydiphient; PorL:
Anaíranil; Rus.: Anaỉranil (AHaộpamul); clo&anil (KnoộpaBHn);
S.Afr.: Anatranil; Clomidep; Equinonn; singapore: Anaừanil; 
Depranil; Spam: Ana&anil; Swed.: Anaíranil; Switz.: Anaíranil; 
Thai.: Anaíranil; Cloíranil; Turk.: Anaỉranib VK: Ana&anil; 
Ukr.: Ana&anil (AHaộpaKHa); USA: Ana&anil; Veneỉ.:
Anaỉranil.

Pharmacopoeial Preparotioru
BP 2014: Clomipramine Capsules; Prolonged-release Clomipra- 
mine Tablets;
USP 36: Clomipramine Hydrochloride Capsules.

Desipramine Hydróchloride
(BANM, USAN, riNNMI

'■ Đesipramiinihydrbkloridi;; Desipramina, hiđrocloruro de; 
Dẻsipramine, chlorhydrate de; OesípramỊn-hydrochlorid; 
Desipramlnhydrochlorid; Desipraminhydròklorid; Desíprâmi- 
ni Hydrochloridum; Desmethylimipramine Hydrochloride; 
peáprarnin-hidroklorid; Deápramino hidrochloridas; Dezy- 
prẳminy chlòrovvodorek; DMI; EX-4355; G-35020; Hidrodor- 
uro de desipramina; Hidrodoruro de desmetillmipramina; 

J B -8 Ị8 Ỉ;-: NSC-Ị149Q1; RMI-9384A; AeannpaMMHa 
rHflpOXnOpMA-
3-(ÌOiỊ1-Dihydro-5H-dibenz[b,flazepin-5-yl)prọpyl(methyl) 
amine hydrochloride.
CtaHaN2,HCI=302.8CÁS — 50-47-5 (desiprárriinế); 58-28-6 (desipramine hydro- 
chbrìde).
ATC — N06AA0Í.
ATC Vet —  QN06AA01.
UNII —  1Ỵ58Ọ04MY1. ; ' ; ;

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Desipramine Hydrochloride). A white or almost 
vvhite crystalline povvder. Soluble in water and in alcohol. 
Protect ừom  light.
USP 36: (Desipramine Hydrochloride). A vvhite to off-white 
crystalline povvder. Soluble 1 in 12 of water, 1 in 14 of 
alcohol and 1 in  3.5 of chloroíorm; insoluble.Ịn ether; freely 
soluble in  methyl alcohol. Store in airtight containers.

Uses and Administratíon
Desipramine, the prìndpal active metabolite of imipramine 
(p. 428.2), is a dibenzazepine tricydic antidepressant with 
actions and uses sỉmilar to those of amỉtriptyline (p. 401.1). 
It is one of the less sedating tricyclics and its antùnuscarinic 
eKects are mild. Desipraminé is used as the hydrochloride.

In the treatm ent of depression, desipramine hydro- 
chloride is given orally in daily doses of 100 to 200 mg; 
higher doses of up to 300 mg 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 íor severe 
depression. Initial doses should be lovv and 'gradually 
increased according to tolerance and dinicaỉ response. 
Therapy may initially be given as a single dally dose or in 
divided doses; maintenance therapy may be given as a single 
daily dose usually at night.

Desiptamine should be withdrawn gradualỉy to xednce 
the risk of withdrawal symptoms.

Cocaine dependence. Since dopamine depletìon may be 
the cause of the depression often assodated with cocalne 
craving and vvith relapse, drugs su ch as desipramine that 
interact with dopaminergic Systems have been tried in 
managing cocaine withdrawal symptoms (see p. 1990.1). 
Hovvever, a systematic revievv1 was unable to find evi- 
dence to support the use oi anddepressants in the treat- 
ment of cocaine dependencẹ aỉthough the eíĐcacy o í desi- 
pramine was suggested ta  some individual studies.

1. Líma MS, tí ai. AmldeỊHTessancs tor cocaỉne depenđence [withdrawn]. 
Availabie ỉn The Cochrane Database of Systemaúc Reviews; Issue 2. 
Chlchester: John Wỉiey; 2003 (accessed 24/11/05).

HyperoctívHy. W hen drug therapy is required íor attentíon 
dẽẩd t hypẽractivity disúrder (see p. 2314.1) tricyclic 
antidepressants such as imipramine or desipramine1-4 are 
usually reserved íor patients who íail to respond tọ, or 
who are intolerant o t  stimulants. They may also be of use 
for seleaed patients w ith co-existmg disorders such as 
Tourette's syndrome, anxiety, and enuresis.

1. Rapport MD. tí a i Methylphenỉdate and desiprainỉne in hospitalỉzed 
children: L separate and combmed eSects on cognỉtíve íunctíoa. J Am 
Aead Chiỉấ Adoỉese Psydtìứiry 1993; 32: 333-42.

2. Pacald cs. tí ai. Side eííects oí methylphenỉdate and desỉpramine aỉone
and in combination in chiỉdren. J Am Acad Child AdoUsc Psychiatry 1993; 
32: 1065-72. .

3. Singer HS. tí ai. The ưeatment of accentíoa-defitít hyperacứvity dỉsorder 
ìn Tourette'5 synđrome: a doubỉe-blỉnd pỉacebỡ-concroỉỉed stuđy with 
donidine and desỉpramine. Pediaùia 1995; 95: 74-81..

4. Spencer T.tíaLA  double-blind comparỉson oỉ desỉpraimne and placebo 
ỉn children and adolescents with chronỉc tíc dỉsôrder and cômorbid 
attentíon-deBdƯhyperactivicy dỉsorder. Anh Gat Pĩyátừury 2002; 39: 
649-56.

Pain. Antidepressants, usuaỉly amitriptyline or another tri- 
cydic. are useíuỉ in  alỉeviating some types oỉ pain (see 
Choice of Analgesic, p. 4.2) when given in subantideprẹs- 
sant doses.

Relerences to the use of desipramine.
ỉ. Kỉshore-Kumar R, tí ai. Desỉprandne relỉeves postherpetic neuraỉgỉa. 

Clin Pharmaeoỉ Thtr 1990; 47: 305-lZ
2. Max MB, tí ai. ESeas o( deảpramine, araltriptyline. and Auoxetíne on 

pain in đỉabetíc neuropathy. N Bngl J Aừd 1992; 326: 1250-6.
3. Coquox D. tí ai. Ceacrãl anaỉgesic eỉíects oỉ deslpramỉne. Auvoxamine, 

and modobemide afcer smgle oral dosỉng: a scudy ỉn healthy voỉunceers. 
Gin Pharmacoi Thtr 1993; 54: 339-44.

4. Gordon NC. tí al. Temporaỉ ỉaccon ỉn the enhancement of morphine 
anaỉgeáa by desipramine. Pain 1993; 53:273-6.

.Adverse Effeđs, Treatment, and Precautỉons
As for tricydic antidepressants in general (see Amitriptyline, 
p. 402.3).

Breast feeding. For comments on the use of tricydic 
antidepressants in breast-ỉeedỉng patients, see under Pre- 
cautions for Amitnptyline, p. 405.1.

Interactions
For interactions assodated vvith tricydic antidepressants, 
see Amitriptyline, p. 406.1.

Pharmacokinetics
Desipramine is the prindpal active metabolite of imipra- 
mine (p. 429.1).

Preparations

Proprietory Preporolions (details are given in Volume B)

Single-ỉngredient Preporotions. Chũe. Distonal: Ger.: Petylylt: 
Israel: Deprexan; ItaL: Nortimil; PoL: Petylyl-h Turk.: Desi- 
pram; USA: Noipramin.

Phormacopoeiol Preporotions
BP 2014: Desipramine Tablets;
USP 36: Desipramine Hydrochloride Tablets.

Desvenlafaxine Succinate ỊBANM, USAN, riNNMi
(>Desmethylven[ãfawnẻ’sucan«e;TDèswn^ẩxĩne” ’Succin-: 

>ate de; Desvenlataxmỗuccínằs; 0 ^2 3 3 : (tî sebr succinate);; 
. Succinato d e  desvenlafexina; V ^ ^ 5 2 3 3 ;;f lè cB eH Jiá^ ãK C M H a 

CyKCMHat. ■ - /  -  ,4 . ' " . - ! ' - ' ' " - ' ’! '

l-[(lfiS)-2-(Dimethylamino)-l-(4-hydroxyphenyl)ethy0cyclo- 
tíexanol hydrogen butanedioate monohyđratẹ.. 
Ct6H25N02,C4H804,H20=399.5
C4S —  93413-62-8 (desvenlaĩaxine); 386750-22-7 (desvenla- 
íoxine sucdnatẽ).
ATC —  N06AX23.
ATC Vet — QN06AX23. ;  . . .
UNII —  ZB22ENF0XR.

Proỉịle
Desvenlaỉaxine, the major active metabolite of venlaíaxine, 
is a serotonin and noradrenaline teuptake inhibitor (SNRi) 
(see Venlaỉaxine, p. 456.2). It is given orally as the sucdnate 
but doses are expressed in teims of the base; desvenlaỉaxine 
sucdnate 75.8 mg is equivalent to about 50 mg ồf 
desvenlataxine. The sucdnate is given in  the treatment oỉ 
depression (p. 398.1) as a modiĐed-release preparatíon 
prõviding a dose equivalent to desvenlafaxine 50 mg once 
daily. Hỉgher doses oỉ up to 400 mgdaily have been studied, 
but provide no additional benefit and are assodated with 
morẽ ửequent adverse eữects. The dose may need to be 
reduced in patìents vvith hepatỉc or renal impaiiment (see 
p. 415.3).

Desvenlataxine should be withdrawn gradually to reduce 
the risk of withdrawal symptoms (see also Withdrawal, 
under Precautions of Fluoxetine, p. 425.3).

Desvenlaỉaxine is under investígation in  the manage- 
ment of menopausal vasomotor symptoms, neuropathic 
pain, and Bbtomyalgia.
Reíerences. '

1. DeMaránis NA. tí a i A double-blỉnd. pỉacebo-controỉled study of the 
efficacy and saỉety dí desvenỉaỉaxỉne sucdnate in the treatment of major 
depressìve đisorder. J Qin Psychiatry 2007; 68: 677-88.

2. Septỉen-Veỉez L, tí  ai. A randotnừed. double-bỉỉnd. placebo-cohtrolled 
trỉal oỉ desvenlaíaxỉne sucdnate ỉn die treatmeht of major depressỉve 
đisorder. ba Gìn Psydtơphanrtaeol 2007; 22: 338-47.

3. Liebowitz MR, tí ai. A randomỉzed, double-bỉỉnd. placebo-concroUed 
trial oí desvenỉaỉaxỉne sucdnate ỉn adult oucpatíents wỉth mạjor 
depressỉve đỉsorder. J Qừt Psychùtíry 2007; 68:1663-72.

4. Aicher DF. tí al. A double-bũnd. ĩandomly assigned. placebo-controHed 
study of desvenlaíaxine eãỉcacy and saỉety for the treatment of 
vasomotor symptoms assodateả wỉth menopàuse. Am J Obsttí Gynecoỉ 
2009; 200:172.el-172.el0.

Adnùnislration in iiepaiic or renai impairment. The usual 
desvenlaỉaxine oral dose of 50 mg daily may be given to 
patients with moderate to severe hepatic impairment; 
doses above lOOmg daiỉy are not recommended..

Patients with moderate renal impaữment (CTeatìnine 
deaiance [CC) oí 3Ọ to 50mL/min) may be given a 
maximum dose oỉ 50 mg daily. In severe impairment (CC 
less than 30 mL/min) or end-stage renal disease, 50 mg may 
be given on aỉtemate days. Supplemental doses should not 
be given after dialysis.

P reparations

Proprietary PreparoHons (details are given in Volume B)

Single-ingre<fienf PreparaHons. Arg.: Pristiq; Austral.: Ptistiq; 
Braz.: Pristiq; Canad.: Pristiq; Chile: Pristiq; Hang Rong: Pristiq; 
Israel: Ptistiq; Malaysia. Pristìq; Singapore: Piistiq; XhaL: Pris- 
tiq; USA: Pristiq.

Dibenxepin Hydrochloride
IBANM, USAN, rlNMAI

Dibenzepina, hidrodoruro dẻ; Dibenápine, Chlorhydrate 
de; Đibenzepir\i Hydrochloridum; HF-1927; Hidrodorúro de 
dibenzepina; flvi6eH3enMHa rnnppx/ippMA.' . . ; .
10-(2-Dímethyiaminoethyl)-5,10-dihydro-5-methyl-dìbenzo 
[6,e][í(4]diazepin-1l-one hydrochloride.r' ■ 
ệI8H2,N30,HGI=331.8 ' . :
CAS —  4498-32^2 (dibemepin); 315-80-0 (dibemepm hydro- 
chloríde).
ATC —  N06AA08. ■
-ATC Vet —  QN06AA08. 
fm il  —  ÂW273S4Z.

Proỉilẹ
Dibenzepin hydrochloride is a tricydic antidepressant (see 
Amitriptyline, p. 401.1).

In the treatment of depression dibenzepỉn 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 
oí 240 mg daily initially, increased to a maximum oỉ 480 mg 
daily u  requữed.

Dibenzepin hydrochloride has also been given by 
intravenous inhision.

In some countries it has also been used for noctumal 
enuresis.

Dibenzepin should be vvithdravvn gradually to reduce the 
risk of vvithdravval symptoms.

The Symbol t  denotes a preparation no longer actively marketed
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Reíerences.
I. Wĩrtheim E, Bloch Y. Dibenxepin overdose causỉng puỉmonary edema. 

Ann Pharmacother 1996; 30: 789-90.

Preparạtìons
Proppetary Preparationỉ (detaiỉs are given in Volume B)

Single-ingredient Preparotionỉ. Austria-. Noverilt; Cĩ.: Noveril; 
Hung.: Noverilt; Israel: Noverilt; PoL: Noverilt; Switz.: Nover- 
il.

Dosulepỉn Hydrochloríde IBANM, HNNMI
Dosulẹpĩinihỷđroklọridl; posulepina, hidroclorurò de; Dosu- 
lépine, Chlorhydrate1 de; Dosulepin-hydrochlorid; Dósule- 
pinhýdrochloricỊ; Dosuiepinhydroklorid; Dosulepini hydro- 
chloridum ; Ddsulepl.no' hidrochloridas; Doszúlepin- 
hidróklorìd; Dothiepin Hydrochloride (USAN); Dothiepin 
Hydrochloride; Hidrocloruro de dosuíepina; Hidrocloruro de 
dótiepiriạ; flocyjieniỊHa [Mflpoxnopkifl.
3-(Pibenzo[&,ẽ]thiepin-ĩ l-ylidene)propyldim ethy!am ine 
hydrochloride.
C,9H21NS,HCI=331.9
CAS —  113-53-1 (dosulepin); 897-15-4 (dosulepin hydro- 
chloride).
ATC —  N06M16.
ATC Vet — QN06M16.
UNII —  3H0042311V.

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Dosulepin Hydrochloride). A vvhite or íainily 
yeIlow crystalline powder. It consists chieíly of the E- 
isomer. Freely soluble in vvater, in alcohol, and in 
dichloromethane. A 10% solution in vvater has a pH oi 4.2 
to  5.2. Protect from light.

Uses and Admínistration
Dosulepin hydrochloride is a tricyclic antidepressant vvith 
actions and uses simiỉax to those of amiưiptyline (p. 401.1). 
It is one of the more sedating tricydics. In the ƯK, the 
MHRA suggests tha t the use o( dosulepin íor depression 
should be limited, because of the small margin of safety 
betvveen the maxũnum therapeutic dose and potentially 
íatal overdose. It advises that ưeatm ent should only be 
started by a spedalist-care prescriber, and that the quantity 
issued per prescriptioD should be limited. In patients vvith 
increased risk íaaors for suidde at the start oi treatment, 
duríng dose adjustment, and until improvement occurs. the 
MHRA suggests a maxhniun supply equivalent to 2 weeks of 
treatm ent with 75 mg daily.

In the treatment of depression, dosulepin hydrochloride 
is given in oral doses of 25 mg three times daily initially, 
gradually increased to 50 mg three times daily if necessary; 
altematively a single dose at night may be given. Higher 
doses of up to 225 mg daiĩy havé been given to sevẽrely 
depressed patíents in hospital. The recommended initial 
dose for the elderly is 50 to 75 mg daily.

Dosulepin should be vvithdravvn gradually to reduce the 
risk oỉ withdrawal symptoms.

Adverse Effects, Treatment, and Precautions
As ÍOI tricyclic antidepressants ÚI general (see Amitriptyline, 
p. 402.3).

Breast íeeding. For comments on the use of tricydic 
antidepressants in breast-íeeding patients, see under Pre- 
cautíons for Amitriptyline, p. 405.1.

Eííech on the cardiovasculor System. For reỉerence to an 
increased risk of ischaemic h eatt disease in patients ưeated 
with dosulepin, see under Amitriptyline, p. 403.1.

Overdosage. Alter an overdose of 1 g of dosulepin, the 
ECG of a 41-year-old man shovved cardiac abnormalities 
m ũniddng an acute myocardial inlarction.1 However, as 
cardiac enzymes did not coníirm an ischaemic event. the 
abnormaỉities were thought to be due to either the quini- 
dine-like effed of dosulepin or changes in potassium 
membrane permeability.

I. Steeds RP. Muthusamy R. Abnormal venưícuUr conđuction íollovving 
dothiepin overdose simuUting acute myocardial iníarcTion. Heart 2000: 
83: 289.

Interadions
For interactions assodated with tricydic antidepressants, 
see Amitriptyline, p. 406.1.

Pharmacokinetics
Dosulepin hydrochloride is readily absorbed hom the 
gastrointestinaỉ tract, and extensively demethylated by lirst- 
pass metabolism in the liver to its primary active metabolite.

desmethyldothiepin (also teimed northiaden). Paths of 
metabolism also indude 5-oxidation.

Dosulepin is excreted in the urine, mainly in  the lorm of 
its metabolites; small amounts are aiso excreted in the 
ỉaeces. Elimination haU-lives of about 14 to 24 and 23 to 46 
hours have been reported for dosulepin and its metabolites, 
respectively.

Dosulepin is distríbuted into breast milk (see Breast 
Feeding under Precautions in Amitriptyline, p. 405.1). 
Reíerences.

1. Maguire KP, et al. Clirũcal pharmacokinetỉcs of dothỉcpỉn: sỉngỉe-dose 
kỉnetỉcs in patients and predictỉon oi stcady-sute concentrations. Clin 
Pharmacotìnet 1983; 8: 179-85.

2. Yu DK, et a i Pharraacokỉnetícs of đothiepỉn in humans: a singỉe dose 
dose-proportionaỉỉty study. J Pharm sd  1986; 75: Ỉ82-Ỉ.

3. Hen KF, et a i The excretion oí dothỉepin and hỉ primary metaboỉites in 
breast milk. Br J ơin Pharmacoi 1992; 33: 635-9.

Preparatíons
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preporations. Austraĩ.: Dothep; Prothiaden; 
Belg.: Prothiaden; Cz.: Prothiaden; Denm.: Prothiaden; Fr.: 
Prothiaden; Ger.: Idomt; Hong Kong: Prothiadent; Qualiaden;

I Vick-Thiaden; India: Doihcin; Dothip; Othtric; Proihiaden; Irl.:
Ị Doihep; Prothiaden; Ital.: Protiaden; Malaysia: Depropin; 

Dothep+; Prothiaden: Neth.: Proihiaden; NZ: Dopress;
Prothiadent; Philipp.: Prothiadent: P o r t Protiadene; S.Afr.: 
Prothiaden; Thaden: Singapore. Espin; Prothiaden; Spain: 
Prothiadent; UK: Prcpadine; Prothiaden.
Multi-ingredient Preporations. Auỉtría: Harmomed.
Pha rmacopoeial Preparationỉ
BP 2014: Dosulcpin Capsules; Dosulepin Oral Solution; 
Dosulepin Tablets.

Doxepin Hydrochloride
IBANM, USAN, rlNNAAỊ

Doksepiinihydrokloridi; Doksepin Hidroklorũr; Doksepino 
hidrochloridas; Dọksepiny chlorovvodorek; Doxepina, hidro- 
doniro de; Doxépine, Chlorhydrate de; Doxepin-hidroklorid; 
Doxepinhydrochlorid; Doxepin-hydrochlorid; Doxepinhy- 
droklorid; Doxepini hydrochloridum; Hidrocloruro de 
doxepina; NSC-108160; P-3693A; flũKcennHa rnqpoxnopnq. 
(£)-3-(Dibenz[b,e]oxepin-11-ylidene)propyldimethylamine 
hydrochloride.
G19H2lNO,HCI=315.8
CAS —  1668-19-5 (doxepìn); 1229-29-4 (doxepin hydro- 
chloride); 4698-39-9 (doxepin hydrochloride, E-isomer); 25127- 
31-5 (doxepin hydrochloride, 1-isomer).
ATC —  NỎ6AA12.
ATC Vet —  QN06AA11
UNll —  3U9A0PE9N5 (doxepin hydrochloride); CU61C5RH24 (í- 
doxepin hydrochloride).

Pharmacopoeias. In Chín., Eur. (see p. vii), and us.
Ph. Eur. 8: (Doxepin Hydrochloride). A vvhite or almost 
vvhite crystalline povvder. Freely soluble in vvater. in 
alcohol, and in dichloromethane. P ro tea hom light.
USP 36: (DoxepinHydrochloride). ít consists of a mixture of 
Z- and E-isomers.

Uses and Administration
Doxepin is a dibenzoxepine tricydic antidepressant with 
actions and uses similar to those of amitriptyline (p. 401.1). 
It has moderate antimuscarinic and marked sedative 
properties and has serotonúi reuptake inhibitor activity.

In the ưeatment o{ dep ressiọn  doxepín is given orally as 
the hydrochloride although doses are expressed in terms of 
the base; doxepin hydrochloride 84.8 mg is equivalent to 
about 75 mg of doxepin. The initial dose is 75 mg daily, 
gradually adjusted according lo response. Doses oỉ up to 
300 mg daily may be required in severely depressed 
patients; mildly aílected patients may respond to as little as 
25 to 50 mg daily. Lovver doses may be required in the 
elderly who may be more susceptible to developing adverse 
ehects. Daily doses up to lOOmg may be gi ven in divided 
doses or as a single dose at bedtime. u  the total daily dose 
exceeds lOOmg. it should be gi ven in 3 divided doses, 
although the largest portion, up to a maximum of lOOmg, 
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 intravenous injection.

Doxepin should be vvithdravvn gradually to reduce the 
risk of vvithdravval symptoms.

Low doses of doxepin may be used in the management of 
ỉn som nia  characterísed by diGSculty in sleep maintenance. 
Doxepin hydrochloride is given orally to provide a dose 
equivalent to doxepin 6mg once daily at night; the dose 
should be taken vvithin 30 minutes of bedtìme. A dose of 
3 mg may be sulíicient lor some patients, vvhich is also the 
recommended starting dose for elderly patients aged 65

years and older. It is recommẹnded that the dose should not 
be taken vvithin 3 hours of a meal, to minimise the potentìal 
for ehects continuing into the next day.

Doxepin has hlstamine H r  and Hj-antagonist activity 
and is used topically in  a cream containing 5% of the 
hydrochloride for the short-term (up to 8 days) relieí of 
moderate pruritus associated with various types oỉ 
dermatitis (see p. 416.3). A thin film should be applied 3 
or 4 tímes daily to the aữected area. To reduce the inddence 
of drovvsiness, maximum coverage should be less than 10% 
of the body-suiỉace; this equates to no more than 12 g of the 
cream daily. Ocdusive dressings should be used with 
caution, ư  at all.

Headoche. Tricydic antidepressants can be ehective in the 
management of some types oỉ headache—see p. 401.3. 

References to the use of doxepin.
I. Wữa R. Scherhag R. Treaoncnt of chronic lensỉon headache with 

doxcpin or amỉtriptyline—rrsulư of a double-blind study. Hcaẩadìt Q 
1990: 1: 216-23.

Insomnia. Doxepin is used in low doses in the manage- 
ment of insomnia (p. 1033.2).12

I . R oth  T. et aỉ. EHicacy a n d  w íe ty  o f dư xcp in  1 rng, 3 m g . a n d  6 m g  in 
Ị a d u lư  vvith p rỉn ia ry  in so m n ia . Sỉetp 2007: 30: 1 555 -61 .
i 2. Scharí M, et a i  EHicacy a n d  Sđíciy o í d oxcp in  t mg, 3 m g. a n d  6 m g  m  
Ị e lderly  p a t ic n i í  vviih p r ỉm a ry  im o m n ia : a ran d o m ize d . d o u b lt-b lin d ,

p laccbo-contrưM ed c m sso v e r srudy . J  Chn Psychiatrỵ 200 3 : 69: 1557-64 .

skin disorders. Tricyclic antidepressants have several 
pharmacologỉcal aaivities and some drugs in this group 

1 have notable antihiỉtaminic acúons. Doxepin in particular 
Ị has very potent antihistaminic activity. It has been shovvn 
1 to be an elíective oral altemative to conventíonal antihist- 
1 amines in the treatment of chronic urticaria,1'3 and to be 

an eữective oral treatment for idiopathic cold urticaria.4-5 
In the case oi cold urticaria doxepin may act by inhibiting 
releasc of a platelet-activating lador-like lipid.5

For an overvievv of the possible treatments lor the 
various urticarias, induding mention of [he use of doxepin, 
see p. 1689.2.

As with conventional antihistamines (p. 612.1) doxepin 
has also been used topically lor the relieí of pruritus (see also 
p. 1687.3) assodated with various types of allergic and 
inAammatory skln disorders4'7 although some authorities 
remain to be convinced of its cfficacy.,•,  Topical application 
of doxepin can also produce contact dermaútỉs (see Eỉlects 
on the Skin, p. 416.3) and drovvsiness and other systemic 
eữects.

1. Grecnc S L  et al. Doublc-blind crossover study compaxing doxepữi wíih 
diphenhydramine íor the treatment of chronic unicarỉa. .7 Am Aeaà 
Dtrmatol 1985; 12: 669-75.

2. Hano A, eỉ a i Doxcpin ỉn the treatment of chronic unicarỉa. 
Dtrmatoloýica 1985: 170: 90-3.

3. Goldsobel AB, et ai. Hfficacy of doxepín ỉn the ưeatment of chronic 
idiopathỉc unicaria. J Allergỵ Ciin ìmmunoỉ 1986; 78: 867-73.

4. Neiuaanmăki H, n ai Comparison of cnnarizine. cyproheptadine, 
doxepin. and hydroxyúne in treamtent of idiopaihỉc cold urtlcaria: 
useỉuỉness of doxepin. J Am Acad Dcrmatol 1984; 11: 483-9.

5. Grandel KE, cf ai Association oí platelet-actỉvating ỉaaor wtth primary 
acquứed coid unicaria. N Etiýl J Med 1985: 313: 405-9.

6. Drake LA, tỉ a i Relíeỉ oí prurìtus ìn patients vsTth atopic dermatitis aíter 
ưeatment with topical doxepin cream. J Aih Acad Dermatoỉ 1994; 31: 
6 13 -16 .

7. Smỉth PF. Corelỉi RL Doxepin in the managemenỉ of prurỉtus assodated 
wỉth allergic cutaneous reactỉons. Ann Pharmacother 1997; 31: 633-5.

8. Aỉionymous. Doxepỉn cream ỉor prurìius. Mtd Leữ Drugs Vur 1994; 36: 
99-100.

9. Anonymouỉ. Doxepin cream for eaema? Dru$ Thtr Buỉt 2000; 38: 31-2.

A d v e r s e  E íĩe c ts , T re a tm e n t, a n d  P r e c a u tìo n s

As for tricyclic antídepressants in general (see Amitriptyline, 
p. 402.3). Drovvsiness and other systemic elíects can also 
occur aíter topical application. In addition, local eữeas, 
most commonly buming and stínging. have been reported.

Breast feeding. For comments on the use of tricyclic 
antidepressants in breast-leeding patients, see under Pre- 
cautions for Amitriptyline, p. 405.1.

Effech on the sldn. Up to January 2002 the FDA vvas 
avvare of 26 cases oi allergic contact dermadtis assodated 
with the use of doxepin 5% cream;1 maniíestations 
induded eczema, urticaria, purpura, and papulovesicular 
lesions. Of the 20 cases vvhere details were knovvn, 13 
occurred aíter use for more than the recommended 8 
days. Patch testing vvas positive in the 21 cases vvhere it 
was periormed, supporting an allergic reaction rather than 
an exacerbadon of the original condition.

1. Bonnd RA. II í/. Allergic contaa dcrmatitú Irom lopical doxcpin: Food 
and Dniị Administnúon's posmiarkcting survcillancc expericrice. J  Am 
Acađ Drrmaloì 200Ỉ; 48: 294-6.

Overdosage. An infant became dUhcuIt to arouse aíter 
the application of doxepin ơeam  5% to about 50% of her 
body-suriace; an entire 30-g tube of the cream vvas used 
in only 2 applications.1 The cream is not recommended for 
use in children.

1. ZeU>Kamer M. «  al. Doxcpín toxỉcỉty in a child ỉollovving lopical 
applicaiion. AmI Pharmacathcr 2000: 34: 328-9.

All cross-reíerences reíer to entries in Volume A
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Interactions
For interactions assodated with tricyclic antidepressants, 
see Amitriptyline, p. 406.1.

Pharmacokinetics
Doxepin is readily absorbed from the gasttointestinal tract 
after oral doses, and is extensively demethylated by flrst- 
pass metabolism in the Iiver, to its prũnary active 
metabolite, desmethyldoxepin. Doxepin is also absorbed 
through the skin after topical application.

Paths of metabolism oi both dôxepin and desmethyldox- 
epin indude hydroxylation and N-oxidatìon. Doxepin is 
excreted in  the urine, maứily in the form of its metabolites, 
either free. or in conịugated form.

Doxepin and desmethyldoxepin are vvidely distributed 
throughout the body; the plasma protein binding of doxepin 
is about 76%. Doxepin has been estimated to have a plasma 
elimination half-iưe ranging ừom  8 to 24 hours, which may 
be considerably extended in overdosage; that of desmethyl- 
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. Fauỉkner RD, tí ai. Muỉtípie-đose doxepln kinetìcs ỉn depressed patienis. 
Cỉin Pharmacaỉ Ther 1983; 34: 509-15.

2. Joyce PR. Sharman JR. Doxepin plasxna conccnưatíons in dỉnical 
practice: could there bc a phannacokinetic explanation for Iow 
concenơatíons? ơờt Pharmacokinet 1985; 10: 365-70.

Preparatíons

Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparatíons. AustraL: Deptran; Sinequan; 
Austria: Sinequant; Belg.: Sinequan; Canađ.: Sinequan; Zona- 
lon; China: Li Ke Ning (S ỉ# 1?); Demtu: Sinequan; Fin.: Doxal; 
Fr.: Quitaxon; Ger.: Aponal; Doneurint; Doxet; Mareen; Gr 
Sinequan; Hong Kong: Qualiquan; Sinequan; Irtdia. Doxedep; 
Doxetan Doxin; Doxyril; Noctaderm; Spectra; Indon.: Sagalon; 
IrL: Sinequant; Xepin-b Israel: Gilex; Aíểx; Sinequan; Neth.: 
Sinequan; Norw.: Sinequan; NZ: Anten; Pol.: Sinequant; 
Spaitt: Sinequan; Switz.: Sinquane; Thai: Sinequan; Turk.1 
Antímax; UK: Sinepin; Xepin; USA: Prudoxin; Silenor; 
Sinequant; Zonalon.
Muto-ingredierứ Preparations. India: D oxure.

Ptionnocopoeid Preparotionì
BP 2014: Doxepin Capsules;
USP 36: Doxepin Hydrochlorìde Capsụles; Doxepin Hydro- 
chloride Oral Soluúon.

Duloxetine Hydrochloride
ỊBANM, USAN, riNNMI
Duloxetina, hidrodpruro de; Duloxétine, Chlorhydrate de; 
pulbxetỊrii Hydrochioridum; Hidrodoruro de duloxetina; LY- 
248686 (dulóxetine); /lynoKceTviHa rnflpoxnopnfl. 
(+HS)-N-Methyl-Y-(1-naphthyloxy)-2-thiophenepropylamine 
hydrochloride. . ' .
C,8Hl9NOS,HCI=333.9
CAS — Ĩ1Ố539-59-4 (duloxetine); 136434-34-9 (duloxetine 
h$rochbrìde).
ATC —  NQ6AX2L 
ATC Vet —  QN06ẠX21.
UNII — 9044SCS42W. ■

Pharmacopoeias. In Eur. (see p. vii) and u s.
Ph. Eur. 8: (Duloxetine Hydrochloride). A vvhite or almost 
vvhite powder. Sparingly soluble in vvater; treely soluble in 
methyl alcohol; praaically insoluble in hexane. Protect 
from light.
USP 36: (Duloxetine Hydrochloride). A white to brovvnish- 
white solld. Slightly soluble in vvater. Protect from light.

Uses and Administration
Duloxétine hydrochloride is a serotonin and noradrenaline 
reuptake inhibitor (SNRI) (see Venlaíaxine, p. 456.2). It is 
given orally as the hydrochloride although doses are 
expressed in terms of the base; duloxetine hydrochloride
22.5 mg is equivalent to about 20 mg of duloxetine.

Duloxetine is used in the ưeatm ent oi depression  in 
usual initial doses of 20 or 30 mg twice daily, or 60 mg once 
daily. A lovver starting dose of 30 mg once daily for the first 
week may be suitable for some patients, to allow them to 
adjust tọ the eữects of duloxetine beíore increasing the dose. 
Patìents should be continued on a dose of 60 mg once daily. 
Those with a history of repeated episodes of depression who 
respond to duloxetỉne may require long-term treatment 
using 60 to 120mg daily.

Duloxetine is also used in  the treatment of generalised 
a n x ie ty  d iso rder, in a usual initial dose of 30 or 60 mg 
once daiỉy. A dose of 60 mg daily is usually adequate, but 
doses of 90 or 120 mg daily may be needed in some patients.

In the ơeatment of diabetic p e rip h e ra l n eu ro p a th ỉc  
p a in  the usual dose is 60 mg once daily. Some patients who 
respond insuffiáently to this dose may beneht from up to 
120 mg daily in divided doses. Response to therapy should 
be evaluated alter 2 months and every 3 months thereaíter.

In fibrom yalgỉa, an initial dose oỉ 30 mg daily is given 
for the first week to allovv patients to adjust to the effects of 
duloxetine, then increased to 60 mg once daily. A similar 
dose is used in the management of ch ron ic  m uscu lo - 
ske le ta l pa in  such as lovv back pain and pain due to 
osteoarthritis.

Duloxetine is also used in the treatment of moderate to 
severe stress u rina ry  incon tinence  in women. Usual 
initiaỉ doses are 40 mg tvvice daily; however, some patients 
may beneíit from an Initial dose of 20 mg twice daily for 2 
weeks beíore increasing to 40 mg tvvice daily.

For dosage in hepatic or renal impaỉrment, 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 impairment. Duloxe- 
tine should not be used in patients w ith hepatic impaữ- 
ment.

UK Iicénsed product iníormation for duloxetine States 
that no dosage adjustment is necessary in  mild to moderate 
renal impairment (CTeatinine dearance 30mL/min or 
above). However, u s  iníormation suggests that a lower 
starting dose and gradual dose increase may be warranted 
for patients, such as diabetics, with renal impaiiment. Both 
UK and u s  information recommend that duloxetine should 
not be used in more severe renal impairment (creatinine 
dearance less than 30mL/min).

Anxiety disorders. Duloxetine is used in  the tteatm ent of 
generaiised anxiety disorder (p. 1028.1).
Reíerences.

1. Koponen H. tí ai. EHĩcacy of duloxetine íor the treatment of generalỉzed 
anxiety disorder impUcations ỉor prỉmary care physidans. Prim Can 
Campanion J Clừt Psydĩiatry 2007; 9: 100-107,

2. Endỉcott J, tí aỉ. Duloxetine treatment ỉor role hmctỉonỉng itnproveraent 
in generalized anxiety disorden three índependent studies. J ơin 
Pĩychùưry 2007; 68: 518-24. Corrections. ibid. 2007; 518, 806.

3. Hartíord J, tí ai. Duloxetinc as an SNRI treatment forgeneralized anxicty 
dỉsorđer results ừom a placebo and actỉve-controỉỉed trỉaỉ. ỉnt Clin 
Psydtopharmacoỉ 2007; 22: 167-74.

4. Allgulander c rt ai. Pharmacotherapy of generalỉzeđ anxỉety dỉsorden 
results of duloxetíne treatment írom a pooled analysỉs oỉ three dỉnicaỉ 
triaỉs. Cun Med Ra Opirt 2007; 23: 1245-52.

5. Rynn M. tí al. Eãicacy and salety oỉ duloxetỉne ỉn the treatment of 
generaUzed anxiety disorder a ũexible-dose, progressive-tìtratlon, 
pỉacebo-controlỉed trial. Depras Anxừty 2008; 25: 182-9.

Depression. As discussed on p. 398.1, there is very little 
dữíerence in eíũcacy betvveen the diHerent groups oi 
antidepressant drugs, and choice is often made on the 
basis of adverse effect prohle. SSRIs are vvidely used as an 
alternatíve to the older tricydics as they have fewer 
adverse eííects and are safer in overdosage. Similar proper- 
des may also íavour the use of serotonin and 
noradrenaline reuptake inhibitors such as duloxetìne.
ReỊerences.

1. Goldstein Di, tí ai. Duloxetíne ỉn the treatment of major depressive 
dỉsorder. a doubie-bltnd dỉnical trial. JQin Psychiatry 2002; 63:225-31.

2. Detke Mỉ, tí ai. Duloxetỉne. 60 rag once daìiy, ỉor major depressive 
dỉsorden a randomized double-blind placebo-conưolled trial. J ơin 
Psyehùưry 2002; 63: 308-15.

3. Raskin J, tí aĩ. Duỉoxetine ỉn the ỉong-term treatment of major 
depressive disorder. J ơirt Pĩychiatry 2003; 64: 1237-44.

4. Goldstein DJ, tí aỉ. Duloxetine ỉn the treatment of depression: a doubỉe- 
blind placebo-conưoỉlèd comparison with paroxetine. J Qin Psycho- 
pharmacol 2004; 24: 389-99.

5. Detke MJ, tí aỉ. Duloxetine in the acute and long*term treatment oỉ 
major depressive disorder a placebo- and paroxetine-controlled trial. 
Eur Neurơpsydtopharmaco! 2004; 14:457-70.

6. Dugan SE. Fuller MA. Duioxetỉne: a dual reuptake inhibitor. Ann 
pỉiarmacother 2004; 38: 2078-85.

7. Whitmyer VG, tí aỉ. A comparison oí initial duloxetine dosing strategỉes 
ín patients with major depressíve disordcr. J ơin Psydìiatry 2007; 68: 
1921-30.

8. Perahia DGS, tí al. Duloxctine in the prevenrion of depressive 
recurrences: a randomizcd, double-blind, placebo-conưolled trial. J Cỉin 
Psychiatrỹ 2009; 70: 706-16.

Micturítỉon dísorders. Duloxetine is used1'5 to increase 
urethral tone in the treatment of vvomen with moderate 
to severe stress urinary íncontìnence (p. 2349.2). A sys- 
tematic revievv3 concluded that duloxetine ưeatm ent 
reduced the frequency of incontmence episodes and signií- 
icantly improved the patient'5 quality o{ life; hovvever, it 
was ùndeàr if these beneũts were sustained. In additỉon, 
the review showed that adverse eữects, particularly 
nausea, were common with duloxetine and led some 
patients to stop treatxnent.

ỉ . McCọrmadc PL, Keating GM. Duỉoxetine in stress urinary incontinence.
2004; 64: 2567-73.

2. Ghonỉem GM, tí ai. A randomỉzed comroỉỉed trỉal óỉ duloxetine alone,
pelvỉc floor muscle traỉnỉng aỉone, combỉned treatment and no actíve 
treatment ỉn vromen wỉth strcss urinary inconúnence. J Ưrol (Baltímon) 
2005;173: 1647-53. •

3. Mariappan p, tí al. Serotonỉn and noradrenaline reuptake ỉnhibitors 
(SNRI) for suess urínary ỉncondnence in ádults. Avaiỉable ỉn The 
Cochrane Database oỉ Systematìc Revỉevv?; ỉssue 3. Chỉchesten John 
VVỈley; 2005 (accessed 14/09/06).

Pain, Duỉoxetine is used1'5 in the ưeatment of diabetic 
perìpheraỉ neuropathic paỉn (p. 8.2) and ũbromyalgia (see 
Soft-tissue Rheumatism, p. 14.2), a condỉtion that 
responds poorly to analgesics and anti-inílammatory 
drugs. ỉt ỉs also used in the management oỉ chronic 
musculoskeletal pain su ch as low back paỉn (p. 9.2) and 
pain due to osteoarthiitis (p. 12.3).

1. Lunn MPT, tí a i Duỉoxetỉne íor treatỉng painỉuỉ neuropathy or đironỉc 
pain. Available ỉn The Cochrane Database of Systemaùc Revỉews; Issue
4. Chichester John WUey; 2009 (accessed 01/03/11).

2. Chappell AS. tí aỉ. Duloxetine. a centraỉly actỉng analgesic, in the 
treatment of patients with osteoarthritls knee pain: a 13*week, 
randomized, placebo-controUed triaL Pain 2009; 146: 253-60.

3. Skỉịarevski V, tí aỉ. Eíũcaqr and saíety ot duloxetine in padents wỉth 
chronic low back pain. Spùte 2010; 35: E578-E585.

4. Sỉdjarevskỉ V, tí al. Duỉoxetine versus placebo in patỉents wỉth chronic 
low back pain: a 12-week, ftxed-dose, iandomỉzed, double-blind trial. J 
Paitt 2010; 11: 1282-90.

ỉ .  Chappeỉl AS, ứ ai. Á double-blind, randomized, placebo-controlled 
study of the eổkacy and saỉety oỉ duloxetine íor the treatmcnt oỉ chronic 
pain due to osteoarthrítis oí the knee. Pain Pracf 2011; 11: 33-41.

Adverse Effects and Treatment
Adverse eữects reported most hequently with duloxetine 
indude nausea, headache, insomnia, tatigue, somnolence, 
dry mouth, dizziness, and constipation. Other common 
adverse eữects indude anorexia, diarrhoea, dyspepsia, 
vomiting, anxiety, visual disturbances, tremor, weight gain 
or loss, sexual dyshmction, nervousness, lethaxgy, yawning, 
hot Aushes, increased sweating, and prurims. Dose-related 
increases in blood pressure have ako been seen in  some 
patients. Reports of tachycardia, ecchymosis, urinary 
hesitation, rashes, and photoscnsitivity reactlons are less 
common. and convulsions and activation of mania or 
hypomania have occuired rarely. Increases in  liver enzyme 
values, hepatitìs, and acute liver injury are uncommon, 
usuaHy oõcurring vvithin a few months of starting 
duloxetine. There have been reports of hepatíc ỉailure 
with or without jatmdice (sometứnes !atal), with a mixed or 
hepatocellular pattem  of damage. Cases of orthostatic 
hypotension and syncope, serotonỉn synđrome, • and 
akathisia have also been reported. Suiddal ídeation may 
occur in some patients. ..

Hyponatraemia, possỉbly due to inappropriạte secretìon 
of antidiuretic hoimone, has been assódated with the use of 
antidepressants, particularly in the elderiy.

In the treatment oỉ overdosage the value of gastric 
decontaminatíon is uncertain; however, oral àctivated 
charcoal should be considered ư more than 5mg/kg of 
duloxedne has been ingested and the patiént presents 
within 1 hour of ingestion. Symptomatic and supportive 
therapy should be given thereafter as necessary. Dialysls, 
haemoperhislon, exdiange pertusion, and measures to 
increase uiine production are considered unlikely to  be of 
beneũt.

IncidetKe of adverse effects. Reíerences.
1. Brunton s, tí al. ProBIe oí adveise events with duloxedne treatment: a 

pooled analysis of pỉacebo-controlled studỉes. Drug Saftíy 2010; 33: 393- 
407.

Precautìons
Duloxetine should not be used in patientỉ w itb hepadc or 
severe renal impairment and is conưa-indicated in patients 
with unconơolled narrow-angle glaucoma or hypertension. 
Patients vvith raỉsed intra-oculai pressure or at risk of angle- 
dosure glaucoma should be monitored dosely. Blood 
pressure should also be monitored because of the lisk of 
hypertension. Increases in íasting 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 dosely monitored during early 
antidepressant therapy until signíhcant improvement in 
depression occurs because suidde is an  inherent risk in 
depressed patỉents. For íurther details, see under Depres- 
sion, p. 398.1. Suiddal thoughts and behaviour may also 
develop during early treatment with antìdepressants ỉor 
other disorders; the same .precautions observed when 
treating panents with depression should thereỉore be 
observed when treatmg patlents with other disorders.

As vvith other antidepressants, duloxeúne may impalr 
performance of skilled tasks and, ư aHected, patients should 
not drive or operate machinery.

Symptoms reported when duloxetine therapy was 
stopped abruptly indude headache, nausea, vomiting, 
dizziness, insomnia, anxiety, and paraesthesia. It is 
therelore recommended that duloxetine should be vvith- 
drawn gradually and the patient monitored to minimise the 
risk of withdrawal reactions (see also Withdrawal, under 
Precautions of Fluoxedne, p. 425.3).

children. Duloxetine has not been stiidied for the ữeat- 
ment of depression in adolescents and chiidren; conse- 
quently its use in patients under 18 years o! age is not 
generally recommended. In addition, other ạntidepressants 
have beẽn shovvn to increase the risk of suiddal thoughts

The Symbol t  denotes a preparation no longer actively marketed
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and behaviour in  su ch patients (see HSects on the M ental 
State, under Pluoxetine, p. 422.2).

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonveglan Poiphyria Cemre (NAPOS) and 
the Porphyrla Centre Sweden, dasáBes duloxetine as 
probably not poiphyrinogenic it may be used as a drug of 
ũrst choice and no precautionỉ are needed.1

I. The Drug Database for Acute Porphyria. Àvailable at: hrtp://www. 
dmgs-porphyrta.org (accessed 11/ 10/ 11)

Distribution into brecst m ilk. A study in 6 women, who 
were given duloxetine 40 mg orally twice daily, found that 
the dntg was diỉtributed in to breast milk.1 The concentra- 
tion of duloxetine was consistently lower in milk than in 
plasma, at a ratio oi about 0.25. No inĩants 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 matem al dose.

ỉ . Lobo ED, tí a i Pharmacokỉnetics of duỉoxetine ỉn breast miỉk and pìasma 
oĩ heaỉthy postpanum women. ơin Pharmacokừttí 2008; 47: 103-9.

years of age. In the USA, họvvever, esdtalopram may be 
given íor the treatm ent of major depression in chỉldien 
and adolescents aged 12 years and over. Initial oral doses 
oỉ ỈOmg oncé daily can be increased, ií necessaty, to 
20 mg once daily aíter at least 3 vveeks.

Administration in hepatic impairment. Increases of 51% 
and 69% in the area under the concentration-time curve 
occurred in a single-dose study of escitalopram in patients 
vvith mild and moderate hepatic impairment (Child-Pugh 
score 5 or 6, and 7 to 9, respectively).1 This study also 
reported that activity of the cytochrome P450 isoenzyme 
CYP2C19 was a better prediaor of esdtalopram dearance 
than the Child-Pugh dassilicaúon.

UK Iicensed p rodua  iníormation íor esdtalopram 
suggests that patients w ith mỉld to moderate hepatic 
impairment or those who are poor metabolisers with respect 
to the cytochrome P450 isoemyme CYP2C19 should receive 
an initial oral dose oí 5mg daily, increased to lOmg daỉly 
aỉter 2 weeks depending on response; more careíul dose 
tilration is advised in those vvith severe impairment. u s  
licensed product intormation recommends 10 mg daily as a 
suitable dose for patients with hepatic impairment.

1. Areberg J, et aỉ. The pharmacokỉneiics of esótalopram in paùenis wiih 
hepaũc impairmeni. AAPS J 2006; 8: E14-EI9.

Anxiety disorders. Hsdtalopram has been given in anxiety 
disorders (p. 1028.1) induding panic disorder (p. 1029.1), 
obsessive-compulsive disorder (p. 1028.2), and sodal 
anxiety disorder (see under Phobic Disorders, p. 1029.1).
Reíerences.

1. Siahl SM, tí aỉ. Esdtaloprani in tbe ưeatment of panic disorder a 
randomiied, doubỉe-blind, placebo-controlled trìal. J ơin Psyehiatry 
2003; 64: 1322-7.

2. Davidson JR, tí aỉ. Esdtaỉopram in the treatmem oi generalỉzed anxiety 
dỉsorder double-blind, placcbo conơolled. Dexible-dose studỵ. Depress 
Arưitíy 2004; 19: 234-40.

3. Lader M, tí ai. Eỉỉicacy and loỉerabíỉỉty of escỉuỉopram in 12- and 24- 
week ỉreaưnent oí sodaỉ anxiety disorder randomỉsed. double-bỉind. 
placebo-controlỉed, fíxed-dose study. Deprm Ánxỉety 2004; 19: 241-8.

4. Kaspcr s, tí ai Esdtalopram in the rreatmem oí social anxiety diiorden 
randomised. pUcebo-comroned, Qexỉbỉe-dosage study. Br J Psychiatry 
2003; 184: 222-4.

s. Stein DJ, tí a i Esdtalopram ỉn obsessive-compulslve dỉsorder a 
randomiied. pỉacebo-controUed, paroxetỉne-reỉerenced. íỉxed-dose, 24- 
week study. Curr Med Ra opin 2007; 23: 701-11.

Depression. As discussed on p. 398.1, there is very little 
diííerence in eữicacy bctvveen the dUíerent groups of 
antidepressant drugs. SSRIs such as esdtalopram are 
widely used as an altem ative to the older tricydics as they 
have fewer adverse eííects and are saíer in overdosage.

Reíerences.
1. Burke WJ, tí aỉ. Fíxed-dose nrỉal oĩ the singỉe isomer SSRĩ esdtalopram ỉn 

depressed outpadents. J ơin Psỵchiứtry 2002; 43: 331-4.
2. Wade A. tí aì. Esõulopram 1 Omg/day is eỉĩective and vrell ìolerated in a 

placebo-conưoUed study in depressioD ỉn pnmary care. Int Cỉin 
Psychopharmacơl 2002; 17: 95-102.

3. Lepoỉa UM. tí a i Esdtalopram (10-20 mg/day) Ỉỉ eííective and welỉ 
lolerated ỉn a placebo-conưolled srudy ỉn depression ìn primary ca re. Int 
cỉin Psychopharmaaỉ 2003; 18: 211-17.

4. Rapaport MH, tí aỉ. Eỉdtaỉopram continuation ơeatmcm prevcnu 
relapse oí depressive episodes. J Qin Psychiaírys20(A; 45:44-9.

5. Montgomery SA, tí a i A randomised study comparíng esãulupram vvith 
venỉaíaxỉne XR ỉn prímary ca re patỉents with major depressive dỉsorder. 
Neuropsychobioiogy 2004; 50: 57-44.

6. Murdoch D. Keam SJ. Esdtalopram: a revỉew oỉ its use in the 
management oí major depressive disorder. Drvp 2005; 45: 2379-2404.

7. Gpríani A. tí aỉ. Esảtaỉopram venus other anridepressive agents ỉor 
depression. Avaiỉable in The Cochrane Database oỉ Systematic Reviews; 
Issue 2. Chichesier John Wiley; 2009 (accessed 07/08/09).

Adverse Effects, Treatment, and Precautions
As for Citalopram, p. 411.3.

children. SSRỈs are assodated vvith an increased risk of 
potentially suiddal behaviour when used for the ơeat- 
ment oỉ depression in children and adolescents under 18 
years old; for íurther details, see under Eííects on Mental 
State in Pluoxetine, p. 422.2.

Porphyría. The Drug Database for Acute Potphyria, com- 
pUed by the Norvvegian Porphyria Centre (NAPOS) and 
the Poiphyria Cenưe Svveden, dassiBes esdtalopram as 
possibly porphyrinogenic it should be used only when no 
safer altemative is available and precautions should be 
considered in vulnerable patients.1

1. The Drug Database for Acute Porphyrta. Avaỉỉabte at http://www. 
drugs-porphyrta.org (accessed 11/10/11)

Pharmacokinetics
Esdtalopram has similar phannacokinetics to those of 
racemic dtalopram (p. 411.3).
Reíerences.

]. Sagaard B, tí ai. The pharmacữkinetics oí esdtaloprara aỉter oral and 
ỉntravenous adminístration oỉ ánglc and mulnpỉe doses to healthy 
subịectt. J ơin Pharmacol 2005; 45: 1400-4.

2. Rao N. The dinỉcal pharmacoldnetics oỉ esdtalopram. ơin Pharmacokintí 
2007; 44: 281-90.

Pregnancy. Neonatal behavioural syndrome developed 
about 3 days after birth in an inỉant vvhose mother had 
taken duloxetine đurỉng pregnancy.1 The iníant developed 
jerky rhythmic movements, nvitching, and episodes of 
shaking, vvhich w ere managed w ith phenobarbital for 
about 7 weeks. At 2 years of age, the child was healthy 
with notm al neurobehavioural development.

1. Eyaỉ R, Yaeger D. Poor neonataỉ adaptation aíter ỉn utero exposure to 
duỉoxetíne. Am J Psychiatry 2008; 145: 651.

Interactions
Duloxetine should not be used with MAOIs and at least 14 
days should eĩapse between stopping an MAOI and starting 
treatment with duloxetine. At least 5 days should elapse 
benveen stopping duloxetine and starting any drug liable to 
provoke a serious reaction (e.g. phenelzine). The use of 
duloxetine with other antidepressants induding the SSRIs, 
other serotonin and noradrenaline reuptake inhibitors, and 
the reversible inhibitors of monoamine oxidase is not 
recommendeđ. For ỉurther details, see Antidepressants 
under Interactions of Pheneláne, p. 447.2.

Caution is advised when using duloxetine with other 
centrally acting drugs induding alcohol and those with 
sedatíve propertỉes.

Duloxedne is metabolised by the cytochrome P450 
isoenzymes CYP1A2 and CYP2D6. ỉt  should not be given 
with potent inhibitors of CYP1A2 su ch as Quvoxamine. 
dproũoxadn, and enoxadn as su ch combinations are likely 
to resuỉt in increased duloxetỉne concenưations. Similarly, 
cautìon is recommended vvhen duloxeõne is gỉven vvith 
potent CYP2D6 inhibitors such as paroxetme. Duloxetine 
itselỉ is also a moderate inhibitor of CYP2D6 and, 
consequently, licensed product intonnatíon recommends 
that it shouỉd be used caunously vvith drugs that have a 
narrow therapeutic index and are extensively metabolised 
by this isoenzyme. ỉn  paiticular. use vvith thioridazine is 
contia-indicated because oỉ the lisk of serìous ventrícular 
arrhythmias and sudden death assodated vvith raised 
thioridazine concentratíons.

As duloxetine may increase the risk of bleeding, caution 
is advised when it is given with vvaríarúi or drugs known to 
affect platelet íunction.

Duloxetine is highly protein bound and adverse eữects 
may occur ư  given with other highly protein-bound drugs. 
Reíerences.

1. sỉònner MH, tí al. Duỉoxetíne ỉs both an inhibitor and a substrate of 
cytodưome P4502D6 ỉn healthy volunteers. ơin Pharmacoỉ Thrr 2003; 
73: 170-7.

2. Lobo ED, eĩaLĩn vltro and in vỉvo evaluatỉons oỉ cyiochrome P450 1A2 
interactỉons wỉth duỉoxedne. ơin Pharmacokintí 2008; 47: Ỉ91-202.

Antmũgraìne drugs. There have been rare reports of sero- 
tonin syndxome assodated vvith the use of serotonin and 
noradrenaline reuptake inhibitors (SNRIs) with serotonin 
(5-HT]) agonists su ch as sumatriptan (see p. 681.3).

Pharmacokinetĩcs
Duloxetine is well absorbed bom  the gastrointestinal tract 
and peak plasma concentrations occur about 6 hours aher 
an oral dose. Food delays the time to reach peak 
concentrations to  10 hours. Protein binding is about 96%, 
maỉnỉy to  albumin and alpha]-add glycoprotein. Dulox- 
etine is extensivély metabolised by the cytochrome P450 
isoenzymes CYP1A2 and CYP2D6; two major, but inacúve, 
metabolỉtes are íonned, 4-hydroxy duĩoxetine gỉucuronỉde 
and 5-hydroxy, 6-methoxy duloxetine sulỉate. These and 
other metabolỉtes are mainly excreted in the urine: about 
20% is excreted in  the ỉaeces. Less than  1 % of a dose is 
excreted in the uiine as unchanged duloxetine. The 
elimination halỉ-Uỉe of duloxetine is 8 to 17 hours with an 
average of about 12 hours. Duloxetine is distributed into 
breast milk.
Reíerences.

1. Lantz RJ, tí ai. Metabolism, excretỉon, and pharmacokỉnetics oí 
duỉoxetíne in heaỉthy human subjects. Drvg Metab Dispos 2003; 31: 
1142-50.

2. Sldnoer MH, tí ai. Eữect oỉ age on the phannacokinetỉcs of duloxetine ìn 
women. Br J ơm Pharmaaỉ 2004: 57: 54-61.

3. Lobo ED. tí  aỉ. Population pbarmacokỉnetìa of oraỉỉy adminỉstered 
duỉoxetỉne in patíénts: implỉcatíons for dosỉng recommendatỉon. ơin 
Pharmaeokãut 2009; 48: ỉ 89-97.

4. Lobo ED, tí aL Effects oỉ varyỉng degrees oỉ renal ỉmpainnent on the 
phamxa cokỉne tìcs oí duloxetine: anaỉysỉs of a single-dose pha se 1 study 
and pooled steađy-state data from phase n /m  ơỉals. ơin Pharmãảkinet 
2010;49:311-21.

Preparations

Proprieiary Preparations (details are given in Volume B)

Single-ingredient Prcparations. Arg.: Cymbalta; Duxeún; Aus- 
tráL: Cymbalta; Austrùr. Cymbalta; Yentreve; Belg.: Cymbalta; 
Yentreve; Braz.: Cymbalía; Canad.: Cymbalta; Chile. Cymbalta; 
Duceten; Lervitan; Nitexol; Yentteve; Chùur. Ao Si Ping (U S  
•T); Cymbalta (ÍKÊĨÌẺ); Cz.: Aiiclaim; Cymbalta; Xeristar; Yen- 
ơeve: Denm.: Cymbalta; Xeristar; Yentreve: Fin.: Cymbalta; 
Yentrcve; Fr.: Cymbalta; Ger.: Aridaim; Cymbalta; Yenưeve; 
Gr.: Ariclaim; Cymbalta; Xeristar; Yenưeve; Hong Kong: Cym- 

ị balta; Hung.: Cymbalta; India: C-Paa; Delok; Duliíe; Dumorc; 
Ị Duvanta; Duxet; Duzela; Nudep; I n d o n Cymbalta; Irl.: Ari- 

daim; Cymbalta: Xeristan Yemreve; Israel: Cymbalta; Yen- 
I treve; Hat.: Cymbalta; Xeristar; Yentrcve; Jpn: C^Tnbalta; 

Maỉaysia: Cymbalta; Mex.: Cymbalta; Yentreve; Neih.: Ari- 
daim; Cymbalta; Xerístar; Yenưeve; Norw.: Cymbalta; Phữipp.: 
Cymbalta; Pot.: Ariclaim; Cymbalta; Xeristar; Yentreve; PorL: 
Ariđaim; Cymbalta; Xcristar; Yentreve: Rus.: Cymbalta
(CnMÕarrra); S.Afr.: Cymbalta; Singapore. Cymbalta; Spain: 
Cymbalta; Xerisun Swed.: Ariclaim; Cymbalta; Yentrcve; 
Switz.: Cymbalta; Thai.: Cymbalta; Turk.: Cymbalta; UK: Cym- 
balta; Yenưeve; USA: Cymbalta.

Multi-ingredient PreparoKons. India: Duzela-M.

Pharmacopoekil Preparotionỉ
USP 36: Duloxetine Delayed-Release Capsules.

Escitalopram Oxalate
ÍẼANM. USAN. riNNMI
. S-Citalopram Oxalate; Escítalopram, Oxalate d'; Escitalopram, 
oxalato de; Escitaloprami Oxalas; Lu-26-054/0; Oxalato de 
escitalopram; 3ajnTanonpaMa ŨKCanaT. 
(+)-(S)-1-[3-(dimethylamino)propyl]-1-(p-fluorophenyl)-5- 
phthalancarbonitrile oxalate.
C2oH2|FN20,C2H20 4=414.4
CAS —  128196-01-0 (escitalopram); 219861-08-2 (esơtalopram 
cxalate). . . .
ATC— N06AB10.
ATC Vet — QN06AB10.
UNII —  5U85DBW7LO.

Pharmacopoeias. In us.
USP 36: (Esdtalopram Oxalate). A fine, vvhite to slightly 
ye!low povvder. Sparingly soluble in vvater and in alcohol; 
freely soluble in methyl alcohol and in dìmethy] sultoxide; 
very slightly soluble in ethyl acetate and in isopropyl 
akohol; insoluble in heptane.

Uses and Administration
Esdtalopram, the S-enantiomer of dtalopram (p. 411.1), is 
an SSRI with aaions and uses similar to those of Duoxeúne 
(p. 419.1). It is given orally as the oxalate although doses are 
expressed in terms of the base; escitalopram oxalate 12.8 mg 
is equivalent to about lOmg oỉ esdtalopram.

In the treatment of depression , the usual dose is lOmg 
once đai]y ìncreased, aíter at least a week, to a maximum of 
20 mg once daily ư necessary.

Esdtalopram is also used in the treatment of panic 
d iso rder with or vvithout agoraphobia. Initial doses are 
5 mg once daily, increased after a week to 10 mg once daily; 
hirther increases up to a maximum of 20 mg daỉly may be 
necessary in some patients.

Doses of esdtalopram  used in the treatm ent of 
generalised  an x ie ty  d iso rder, social anxãety  d isorder, 
and obsessive-com pulsive d iso rd e r are similar to those 
used in depression.

Initial ữeatm ent with haỉỉ the usual recommended dose 
and a lovver maxỉmum dose should be considered in elderly 
patients; a maximum oỉ lOmg daily has been recom- 
mended. Patients vvith hepatíc impaiiment or those who are 
poor metabolisers with respect to the cytochrome P450 
isoenzyme CYP2C19 may also requứe lower doses (see 
p. 418.3). For doses in children, see p. 418.2.

Esdtalopram should be withdrawn gradually to reduce 
the risk ol withdrawal symptoms (see also Withdrawal, 
under Precautions of Fluoxetine, p. 425.3).

Administration in children. There are concems about the 
use oỉ SSRIs in children (see Eỉỉects on Mental State, 
under Adverse Eííeas of Fluoxetine, p. 422.2) and, in the 
UK, esdtalopram therapy is unlicensed in those under 18

All cross-reỉerences reíer to entries in Volume A
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Preparations

Proprietary Preparatkms (detailỉ are given in Volume B)

Single-ingredient PreparaHons. Arg.: Aramix; Axiomat; Beaplen; 
Citalax' Esciprox; Esciterokam; Ex3; Lexapro; Lextor; Meridian; 
Novo Humorap; Talpram; Zenvas; AustraL: Esipram; Esitalo; 
Lexam; Lexapro; Loxalate; Austrừr. Cipralex Belg.: Sipralexa; 
Braz.: Espran; Exodus; Lexapro; Reconter; Canad.: Cipralex; 
Chile: Celtium; Eciprax; Ectiban; ỉpran; Lexapro; Neopresol; 
Neozentius; Nexipram; Reposil; Zepaz; China: Lexapro 
# ) ;  Cz.: Anxila; Cipralex; Depresinal; Despra; Elicea; Esdrdec 
Escitil; Esdtralix; Esoprex; Esprolan; IsozyIoram; Itakem; 
Lenuxin; Dennt.: Cipralex; Entact; Esdnapramt; Esertia; Lider- 
opram; Lorepramt; Mylopram; Sdppat; Seroplex; Solatdt; 
Talogen; Talomam; Fin.: Cipralex; Esipral; Fr.: Seroplex; Ger.: 
Cipralex; Gr.: Cipralex; Entact; Hong Kong: Lexapro; Hung.: 
Cipralex; ỉndia: Alivate-E; Alvveb Ambulax-AD; Articalm; C- 
Pram-S; Cilentra; Cipralex; Cita-S; Citalop-S; Citel; Citofast; 
Deplam-S; Deptune; Edtalop; Elcic Emdes; Esdn; Esdta; Esd- 
tapax; Esdtrac Esdep; Esíancy; Esỉany; Esitonic Esitor; Esjoy; 
Espam; Espar; Estomine; Feliz-S; Firsito; Jolivel; Jopram; 
Monopram; Nestilo; Nexito; Redta; S-Citadep; Indon.: Cipra- 
Iexf; /r i : Esdprex; Esdtasan; Esdtoraar; Esdtotab; Etalopro; 
Lexapro; Sdppa; Israel: Cipralex; Esto; ItaL: Cipralex; Entact 
Jpn: Lexapro; Malaysừt: Lexapro; Mex.: Lexapro; Netít.: Cipra- 
lexf; Esdtaburgt; Esdtaũoct-; Esdtalist; Esdtalodeont; Esdta- 
loĐf; Lexapro; Norw.: Cipralex; NZ: Lexapro; Loxalate; Phi- 
lipp.: Jovia; Lexapro; PoL: Depralin; Deprigen; Elicea; Escertal; 
Esdtasan; Esdtil; Lenuxin; Lexapro; Mozarin; Pramaús; PorL: 
Alocet; Cipralex; Departf; Edtfíx+; Esdtahamt; Espaxt; Rasec 
Sades; Sdpral; Tadpramt; Tạdpram; ncofanna; Zeddecf; Zod- 
talf; Rui.: Cípraíex (Ibmpaaerc); Seledxa (Ceaecrpa); S.Afr.: 
Cipralex; Ciưaz; Lexamil; Zytomil; Singapore: Lexapro; spain: 
Cipralex; Entad+; Esdlan; Esdmylan; Esertiạ; Heipram; Swed.: 
Cipralex; Premalex; Swỉtz.: Cipralex; Thai.: Lexapro; Turk.: 
Avertyn; Cipralex; Citoles; Eslorex; Esmax; Esram; Losiram; 
Sedta; Tiopramt; Zendon UK: Cipralex; vkr.: Cipralex 
(IỊHnpanexc). Esopram (3aonpaM); Essobel (3cco6en); USA: Lex- 
apro; Venez.: Lexapỉo.

Mubi-ingredient Preparotions. India: C-Pram-S Plus; Cita-S 
Porte; Cỉta-S plus: Edtalop-C; Esdn Plus; Esdta Plus: Esdtrac- 
CZ; Esfany-CZ; Esitor Forte; Esjoy Plus; Espar-CL; Estomine 
Zee; Estomine-SF; Feliz-S Plus; Nexito Forte; Nexito-Plus.

Pharmacopoõal Preporations
USP 36: Esđtalopram Tablets.

Fluoxetine Hydrochloride
IBANM. USAN, riNNMI

FluoksetiinìhydrokloridÌ; Fluoksetin Hidroklorũr; Fluoksetino 
hịdrochloridás; Fluoksetyny chlorovvođorek; Huoxetina, 
hidrocloruro de; pluoxétine, chlorhydrate de; Pluoxetin- 
.hidroklorid; Fluoxetinhydrọchlorid; Fluoxetin-hydrochlorid;

•• Fluoxetinhydròklorid; Flụòxetỉni hydrochloridum; Hidroelòr- 
uro de AÚoxetìna; Lilly-103472; LY-110140; (DnyoKcéTMHa 
rnflpoxnopnfl.
(±)-A/-Methy|-3-phẻhyl-3-(a,a,à-trifluoro-p-tolyloxy)propyla- 
miọe hydróchloride. .
Ci7H,8F3NO,Hd=345.8
CAS — 54910-89-3 (tìuoxetine•); 59333-67-4 (tìuoxetìne 
hydrochtoride).
ATC —  N06AB03.
ATC Vet —  QN06AB03. 1
UNtỉ —  I9W7N6B1KJ (ũuoxetine hydrochloride); 7C4D25STIT
(R-fluoxetine hydrochloride)

Street names. The íollovving terms have been used as 'Street 
names' (see p. vôi) or slang names íor various íonns of 
íluoxetine:

Distas; Green and vvhites; Greens; Limes; Pros; Zacs. 
Pharmacopoeias. In Eur. (see p. vu) and us.
Ph. Eur. 8: (Fluoxetine Hydrochloride). A white or almost 
vvhite crystalline powder. Sparingly soluble in water and in 
dichloromethane; íreely 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; íreely soluble m  alcohol and in methyl 
alcohol; practically insoluble in ether. Store in airtight 
containers.

Uses and Adminỉstration
Prevention of the reuptake of monoamine transmitters such 
as serotonin, which potentiates their action in the brain, 
appears to be assodated with antidepressant activity. SSRIs 
such as Đuoxetine preỉerentiallỵ inhibit the reuptake of 
serotonin compared w ith noradrenaline, and have limited 
d irea  action at other neurottansmitter sites, induding 
m uscarinic receptors. They therelore cause few er 
antimuscarìnic or sedative adverse eííects than the tricydic 
antidepressants and are less cardiotoxic. Citalopram is the 
most selective of the SSRIs currently available, vvhereas 
paroxetine is the most potent.

SSRIs provide an altemative to the tricyclics for the 
treatment of depression. As with the ưicydics, it may be 
several weeks before an  antidepressant eữ ea  is seen. Once 
depression has then resolved, maintenance therapy should 
be continued ỉor at least 6 months (12 months in the 
elderly) to avoid relapse on  stopping therapy. Patients with 
a history of recurrent depression should continué to receive 
maintenance treatm ent íor at least 2 years.

Some SSRIs are also used as part of the management of 
generalised anxiety disorder, obsessive-compulsive disor- 
der, panic disorders w ith or vvithout agoraphobia, sodal 
phobia, and post-traumatic sưess disorder, and as part oỉ the 
management of bullmia nervosa. FIuoxetine is also used in 
the treatment of premenstrual dysphoric disorder.

FIuoxetine, a phenylpropylamine derivatìve, is given 
orally as the hydrochlọride, but doses are expressed in terms 
of the base; Đuoxetine hydrochloride 22.4 mg is equivalent 
to about 20 mg oỉ Auoxetine.

In the treatment oỉ d ep ress io n  the usual initiai dose of 
Đuoxetine is 20 mg once daily; us licensed product 
information recommends giving this dose in the moming. 
If no dúiical response is seen after several vveeks, the đaily 
dose may be gradually incxeased, 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-vveekly, modiSed- 
release preparation equivalent to 90 mg of Đuoxetine is 
available in  the USA for use in patients whose depressive 
symptoms have stabilised, and who require long-term 
treatment; ĩt is recommended that vveekly dosing is started 7 
days aíter the last dally dose of Quoxetine. Fluoxetine may 
also be given as a combination preparatíon w ith olanzapine 
(p. 1089.3) in the management of depressive episodes 
assodated with bipolar disorder, and in treatment-resistant 
depression. The daily dose of Huoxetine is usually within the 
range of 20 to 50 mg, and the combination is given as a 
single dose in the evening.

Fluoxetíne is used in the management of bulim ia 
nervosa in a dose of 60 mg đaily, vvhlch may be given as a 
single moming dose or in  divided doses.

In the management of obsessive-com pulsive d lso rder 
the initial dose of Auoxetine is 20 mg once daily increased 
aíter 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 
d iso rder in initial doses of lOmg once daily. Aiter a week 
the dose should be increased to  20 mg daily; hirther 
increases to 60 mg daily may be considered after several 
vveeks if no improvement is seen.

A dose of 20 mg daily is used ìn the treatment of 
p rem en stru a l d y spho ric  d lso rder. Intermittent dosỉng is 
also permitted: for each new  cyde, ũuoxetìne should be 
started 14 days beỉore the onset of menstruatìon and 
continued until the first ỉull day oí menstruation. Treatment 
may be continued for 6 months: beneht should then be 
reassessed beíore continuing hirther.

A lovver or less ừequent dosage is recommended in 
elderly patients. For dose adjustment in hepatie or renal 
impairment, see p. 419.2, and for doses In children, see 
p. 419.2.

It shouỉd be noted tha t because Huoxetine and 
noríluoxetine have prolonged halí-lives several vveeks of 
therapy are required beíore steady-state concentrations are 
attained; similarly after dosage adjustments a time lag will 
occur beíore steady-state concentrations are again achieved. 
Although SSRIs should generally be vvithdravvn gradually to 
reduce the risk of withdrawal symptoms, the long halỉ-lde 
may reduce the need for dose tapering vvith Auoxetine.

Administration in children. Fluoxetine may be used for 
the treatment of dep ress ion  in children aged 8 years and 
over. Initial oral doses of lOmg daíly can be increased to 
20 mg 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 ư  the clinical response is insuffi- 
dent). Because of coacems about the use oỉ SSRXs in chil- 
dren (see Eílects on Mental State, p. 422.2), Huoxetine is 
licensed in the EU only as an adjunct to psychological 
therapy in chiỉdren and adolescents with moderate to 
severe depression vvho have not responded to psychologi- 
cal therapy alone.

Fluoxetine is also licensed in the USA ỉor the 
management oỉ obsessive-com pulsive  d iso rd e r in 
children aged 7 years and over, starting vvith an oral dose 
of 10 mg daily. In Iow-weight children this may be íncreased 
after several weeks to 20 to 30 mg daily, if requữed. The 
dose in adolescents and heavier children may be increased 
to 20 mg daily aher 2 weeks; íurther increases to 60 mg daily 
may be mađẽ after several weeks, as necessary.,

Administratìon in hepatic or renal impairment. Fluox- 
etine is subjea to hepatìc metabolism, and, thereíore, 
Iower doses, such as altemate-day dosing, have been

recommended in patients with signihcant hepaúc impaữ- 
ment.

It is also excreted by the kidneys and licensed 
inỉormation for some UK Products recommends a similar 
dose reductìon in  patients with mild to moderate renaỉ 
impairment and that ũuoxetine should be avoided in those 
vvith severe impainnent. However, other UK and u s  
product inỉormation States that plasma concenưatìons of 
Auoxetine or its metabolỉte norũuoxetíne in patỉents with 
severe impairment requiiing dialysis did not dUíer from 
those in Controls with normal renal lunction when given 
ũuoxetine 20 mg daily ỉor 2 months.

Anorexia nervosa. Counselling and psychotheiapy ỉorm 
the major part of treatment of anorexia nervosa and there 
is little or no role íor spedhc drug therapy. Antidepres- 
sants may be indicated when there is co-existing depres- 
sion or obsessive-compulsive disorder but malnpurished 
anorexlc patients may be more susceptíble to adverse 
eílects and less responsive than other patients with depres- 
sion. Fluoxetine has been studied in the prevẹntion of 
relapse once vveight gain has been achieved, with mixed 
resũlts.
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Anxiety disorders. SSRIs have been given in a variety oỉ 
anxietỹ disorders but their role in thẽse disorders is most 
well established in the treatment oi obsessive-compubive dis- 
order (p. 1028.2). Elhcacy in obsessive-compulsive disorder 
appears to have been best shown for Quvoxamine and 
Đuoxetine but other SSRIs ạrè also eHective and patients 
unresponsive to One SSRI'tòay respond to another. SSRIs 
are also of use in the treatment of generalừed anxiety disor- 
der (p. 1028.1), panic disorder (p. 1029.1), and post-traumatic 
strcss dừorder (p. 1029.2). SSRỈs are considered to be the 
Grst choice for the treatment ọf sodal arudety dừorder (see 
under Phobic Disorders, p. 1029.1). Fluoxetine is one of 
the SSRIs that has been tried in the treatment of trichotiỉlo- 
mania.
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Bipolar disorder. Treatment o{ the depressive phase of 
bij>olar dlsorder (p. 397.2) with antidepressants needs cau- 
tion since these drugs may predpitate mania or hypoma- 
nia. SSRIs such as nuoxẽdne have nonetheless been used 
in bipolar disorder with some success. In some countries, 
Đuoxetine is also available as a ũxed-dose combination 
with the atypical antipsychotìc olanzapine ỉor use in the 
depressive phase of bipolar disorder.
Reíerences.

1. Amsterdam ĨÒ.etaL Efficacy and saỉety of Auoxetine in treatỉng bỉpolar 
ũ maỊor depressỉve epỉaode. J ơiĩt PĩydtopkanmKoĩ 1993; 18:435-40.

2. Megna SL Devỉtt PJ. Treatment oỉ bipolar depressỉon wỉth twỉce-weeỉdy 
Auoxetỉne: management oí antỉdepressant-ỉnđuced mania. Ann 
Pharmaayther 2001; 35:45-7.

3. Tohen M, et aỉ. Eũlcacy of olanzapine and oUnzapỉne-Ũuỡxẹtỉne 
combinátión in the treatment of bỉpolâr I depressỉỡn. Anh Gót Psyởĩiaờy 
2003; 60:1079-88. Cotrectỉon. ữid. 2004; 61:176.

4. Amstexdam JD, tí  al. short-term íhioxetỉne monotheiâpy for bipoỉar 
type n or bỉpoỉar NOS major depressỉon • ỉow manic swỉtch ra te. Bipoỉar 
òaord 2004;6:75-81.

5. Deeks HD, Keaứng GM. Olaraapỉne/ũuoxetỉne: a review of its use In the 
ưeatment of acutẽ bipolar depressíon. Dntgs 2008; 68: 1115-37.

The Symbol t  denotes a preparation no longer actively marketed
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