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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

http://www.ajhp.org/cgl/
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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 
Staphylococcus aureus in a Frcnch hospitaỉ. Lanctí 1998; 351: 1212.
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vancom ydn. Clin ỉn fttí Dis 2004; 39; 539-45.
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resistant Siaphylococcus aurcus (MRSA). itu J Antimicrob Agents 2007; 
30: 398-408.
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aurcus com aining the VanA resistance gene. N Engl J  Med 2003; 348: 
1342-7.
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United States. 2002-2006. Clin ìnỊttí Dừ 2008; 46: 668-74.

11. Lỉu c , Chambers HF. Staphỵlococcus aureus vvith heterogeneous 
resỉstance to vancom ydn: epidenũology. cỉỉnical signincance. and 
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2003; 47: 3040-5.
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lỉtfeơ Control tíosp Epidemioi 1995; 16: 105-13.

13. CDC. Investigation and contról of vancomycin-imermediate and 
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.  
guide.pdf (accessed 06/07/08)

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

http://www.cdc.gov/nddod/dbqp/pdf/ar/visa.vrsa
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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; 
Colina, alíoscerato de; L-a-Glycerylphosphorylcholine; 
Xo/tnHa A/Ibệocuepaĩ.
Cholíne hydroxide, (fl)-2,3-dihydroxypropyl hydrogen phọs- 
phate, inner salt 
< 0 ^ 0 ^ = 2 5 7 .2  :
Ớs —28319-77-9.
ATC—N07AX02.
ATC Vet — QN07AX02.
UNII — 60M22SGW66.

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

http://www.aan.com/profess%e1%bb%89onals/practice/p%3ci%c3%ads/
http://www.bmj.com/cgi/contem/fufl/
http://www.nice.org.uk/niceniedia/live/l34i9/536i9/
http://www
http://www.nice.org.uk/nlcemedia/pdf/CG42DementiafinaI.pdf
http://www.efns.org/flleadmin/
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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

http://www.nice.org.uk/nicemedia/llve/13419/53619/
http://www.eisal.co
http://www.mhra.gov.uk/home/idcplg?IdcService%c2%bbGET_
http://mvw.tga.gov.au/adr/aadrb/aadi0410
http://www
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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

http://www.nice.org.Uk/nicemedia/Hve/l
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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

http://www
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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

http://www.n%c3%adce.org./ik/nicemed%c3%ada/live/
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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.
Reíerences.

1. Zupandc M, Guỉlỉeminauit c  Agomelatỉne: a preliminary revỉew of a 
new amỉdepressant. CNS Dntgs 2006; 20: 981-92.

2. Ghosh K  HeQeweỉl JSE. A review o( the eỉíỉcacy and tolerabilùy oĩ 
agomeladne in the ưeatm ent o ỉ major depression. Expert Opin Invest 
Prugs 2007; 16: 1999-2004.

3. Eser D, tí  ai. Evỉdence of agomelatine's antídepressant efficacy: the key 
points. ỉnt ơ in  Psyehopharmacoì 2007; 22 (suppl 2): SỈ5-S19.

4. Doỉder CR, t í  ai. Agomelatỉne ưeatm ent of major depressìve disorder. 
Ann Phannacother 2008; 42: ỉ  822-31.

5. Stein DJ, t í  aỉ. Eữỉcacy of agomelatỉne in generaỉixed anxieiy disorder a 
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macol 2008; 28: 561-6,
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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

http://cadth.ca/medla/pdf/55Tisl
http://www.nice.org.uk/nicemedia/jMif/
http://www.raii2cp.org/images/stories/ran2cp-attachmemi/Resources/
http://www.ema
http://wwwjnhra.gov.uk/horoe/idcplg
http://www.sign.ac.uk/pdf/sign60.pdf
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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.

1. Bay PPJ, a  ai. AntỉdepressanB versus psychoỉogicaỉ treatm enu and thcir 
combicatìon íorbulim ỉa nervosa. Avaiỉabỉe in The Codirane Database of 
Systénutíc Review$; Issue 4. Chíchesten Jo h n  WUey; 2001 (accessed 
28/07/10).

2. B aoỉtd iuk  ỉ, Hay PPJ. A ntídepressanu verstis placebo íor people w ỉth 
buHmia nervosa. Avaỉỉabie ỉn The Cochrane Database o{ Systematỉc 
Revỉeivs; Issue 4. C hỉchester Jo h n  Wỉỉey; 2003 (accessẽd 28/07/10).

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.

I. Glaxener CMA. t í  ai. Tricydỉc and related drugs lor noctumal enuresứ in 
đ i i ld rc a  Available ln The Cochrane Database oi Synematic Revievn: 
Issne 3. Chìchester. John Wìley; 2003 (accened 24111/05).

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. .
1. Hughes iR . a  aỉ. Antỉdepressants for smoỉdng cessation. AvaQabỉe ỉn The 

Cochnuie Database oỉ Systematic Revỉews; Issue 1. Q ùd ie sten  Tohn 
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)
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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.

ỉ .  Harth y. Rapoport M. Photosensỉtỉvịty assoòated wíth antipsychoũcs, 
antỉdepressants and anxỉolytio. Drug Sạfety 1996; 14: 252-9.

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

http://aappo%e1%bb%89tey
https://vnww.gov.uk/govemmeDc/
http://vrvrw
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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).

References.
X. Scbulz p. «  đL  DíscrepanãM bemeea pbannacoldsedc studia oí 
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dmgs: an updated revỉevr oỉ thHr sigxUQcaace. Oin Pharmaakmtí 1990; 
18: 434-59.

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 
of aaùtriptyỉỉne. Br J Q.in Pharmữál 1997; 43: 137-44.

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.
Reíerences.
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cíícctivdy decreases the risk ỉor reỉapse oí deprcssion. Biol Psỵchiatry 
2002; 51: 753-61.
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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

1. Cantwcll DP. ADHDsthrough the liíe span: the roỉe oỉ bupropion ỉn 
treatment. J  ơ in  Pĩyehiatry 1998; 59 (suppl 4): 92-4.

2. VVỈỈens TE. t í  a l  A con tro ỉỉed  c ỉỉn lc a ỉ tr ía ỉ o f bu p ro p io n  for attentỉOD 
d e ũ d t  hy p e ra c tỉv ỉty  d iso rde r In a d u lts . A m  J  Psychiatry 2001; 158:282-8.

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).

Relerences:
1. Holm KJ. Spencer CM. Bupropion: a revievv of iu use in the 

management oí smoking cessatìon. Drugs 2000; 59: 1007-1024.
2. Tashkin DP, t í  al. Smoking cessation ìn parients with chronic obstructỉve 

puỉmonary disease: a double-blind, placebo-controỉled. randomised 
trial. Lanctí 2001; 357: 1571-5.

3. Gonzales DH, t í  aỉ. Bupropion SR as an aỉd to smokỉng cessatỉon ỉn 
smokers treated prevỉously with bupropion: a randomỉzed placebo- 
conưolled study. Cỉin Pharmacoi Ther 2001; 69: 438-44.

4. Hays JT, t í  ai. Sustained-reiease bupropion for phannacologỉc relapse 
prcventíon aCter smokỉng cessatỉon: a randomized. controlled trỉal. A m  
I n ư m  M td  2001; 135:423-33.
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dependence. Mayo Clin Proc 2003; 78: 1020-4.
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comrolỉed. 1-year study of bupropion SR ỉor smokỉng cessation. J  Intem  
M ed 2003; 254: 184-92.
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Areh ĩn ttrn  M td  2 004; 164: 1797-1803.

9. Roddy E. ABC of smoking cessation: bupropion and other non-nicotine 
pharmacocherapies. BM J 2004; 328: 509-11.

10. Paluck EC, t í  al. Ouicomes of bupropion therapy (or smoking ccssation 
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Cochrane Databasc of Systematic Revicvvs; Issue 1. Chỉchesten John 
WUey; 2007 (accessed 14/08/08).

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)

2. Arzneiraỉttelkoaunỉssỉon der deutschen Ẳrzteschaft. Erhồhte Pankrca- 
senzyrae oder akute Pankreatitis unter Bupropion (Zyban) (aus der 
UAVV-Datenbank; issued ỈOth January, 2005). Avaỉlable at: http:// 
ww34f.akdae.de/Aaneimittelsicherheit/Bekanntgaben/Archiv/2005/ 
800.200501 lO.htmi (accessed 28/07/10)

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.
1. Malesker MA, t í  a l. Bosinophỉlỉa assodated wỉth bupropion. A m  

Pharmacữther 1995; 29: 867-8.
2. YoBes JC. t í  al. Serum sicknes induced by bupropion. A m  Pharmacothtr 

1999; 33: 931-3.
3. McCoỉlom RA, t í  aỉ. Bupropỉon-ỉnduced se rum sỉckness-like reacdon. 

A m  P harm aaứttr 2000; 34: 471-3.
4. Benson E. Bupropion-induced hypcrsensirivity reactions. M íd  J  Ausí 

2001; 174: 650-1.
5. Bagshaw SM. t í  a l. Drug-induced rash with eosinophiUa and systemic 

symptoms syndrome with bupropion administraúon. A m  AllcĩỊỊy A sd m a  
ỉm m unoỉ 2003; 90: 572-5.

6. Tadcett AE. Smỉth KM. Bupropỉon-ĩnduced angỉoedema. A m  J  Health- 
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-*

1. spuier HA. t í  a L  Buproplon overdose: a 3-year multỉ<emer 
retrospeciive anaỉysỉs. A m  J  Emerg M ed  1994; 12:43-5.

2. Balỉt CR, t í  ai. Bupropion poisỡRỈQg: a ca se serỉes. M ed J  A u st 2003; 178: 
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  
P harm aather 2002; 36: 1791-5.

. 5. Friel PN, t í  aL Three ỉataỉ drug overdoses ỉnvoỉvìng bupropion. J  Anal 
TaxUot 1993; 17:436-8.

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 
new 'mỉrade' antỉ-smokỉng drug. ba J  Cỉin Praa  2001; 55:221-2.

8. Paolonỉ R. Szekely L Sustalned-reỉease bupropion overdose: a new 
entỉty ĩor Austraỉỉan emergency departments. Emerg M ed (P rtm anứt} 
2002;14:109-12.

The Symbol t  denotes a preparation no longer actively marketed

http://www.nihra.gov.uk/home/idq)lg
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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

http://www
http://www.hc-sc.gc.ca/ahc-asc/media/advisories-avis/_.2004/2004_44-eng.php
http://www.hc-sc.gc.ca/ahc-asc/media/advisories-avis/_.2004/2004_44-eng.php
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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).
References.
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stress dỉsorder. Iní J tkumpsychophanruuol 2000; 3: 135-40.

4. MomsomerỴ SA. <e ai. citáỉopram 20 mg, 40 mg and 60 mg are afl 
eữecũve and iveH toỉerated compared wỉth placebo in oòsesshre* 
conxpulsỉve đlsorder. bứ ơin Pĩydtopharmaal 2001; 16: 75-86.

5. Perna G. €t ai. A compaiisoó of dtalopram and paroxeổne ỉn the 
treaunem oỉ panỉc dỉsorden a randomhed. sỉngỉe-bỉỉnd study. 
Pharmacopsỵchừury 2001; 34: 85-90.

6. Mararrttl D, tt aL ũtaỉopram ỉn reíractory obsesáve-compulsỉve 
(Bsorden an open study. Int ơhỉ Psyehopharmaeol 2001; Ỉ6ỉ 215-19.

7. Atmaca M. etaỉ. ESxacy of dtaỉopram and modobemỉde ỉn paôencs wỉth 
sotíaỉ phobia: some preUrainary èndings. Hum Pỉydtophamãaí2002; 17: 
401-5.

8. Varia L Rausdier F. Treatment of generalỈKd anxiety disorder wỉth 
đtaỉopram. ỉnt ơin Pỉỵdĩơpharmacữi 2002; 17:103-7.

9. Mukâddes NM. a  aì. Cltaiopram neatment oỉ dtildren and adolescents 
wỉth obsessỉve-compuỉsỉve dỉsorden a prelỉminary repon. Pĩychiátry ơòĩ 
Hcunsá 2003; 57: 405-8.

10. Lenze EJ. tí at. EỈQcaqr and toỉetabiQty oỉ đtaỉopram ỉn the treamcnt oỉ 
ỉate-ỉlỉe uudety dỉsorders: results from an 8-week randomỉzed, placebo- 
conooned orỉaL Am J Psychiaữy 2005; 162: 146-50.

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. 
Reíerences.
' 1. Montgomery SA. €t aL The opthnaỉ đosỉng regỉmen ĩor dtalopram—a 

meta*anaỉy5is of nlne ptacebo-controQed studỉes. btí ơm  PĩydiơphứTma- 
coỉ 1994; 9 (suppt 1): 35-40.

2. Keũer MB. Gtalopram therapy tor depression: a review oỉ 10 yean of 
European experience and da ta hom us trỉaỉs. J ơm Pĩỵdáaừy 2000; 61: 
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Pharmacother 2000; 34:761-7 ỉ.
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óuỉopram íor severe depressíon. SaCety and tíỉícacy da ta ỉrom a double- 
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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.
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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

http://www
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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.
Reíerences.

1. Beigh c  tt  al. Sdeaive serotonin reuptake inhibiton in anorcxia. Lanca 
1996; 348: 1459-60.

2. Mayer LES, Walỉh BT. The use of selecHve serotonin ìceupoke inhibitors 
in eadng dỉsorden. J ctin Pĩyóùaùy 1998; 59 (suppl 15); 28-34.

3. Kaye VVH, tí aỉ. Doubỉe-blỉnd placebo-conưoQed adminisơaáon 01 
Ouoxetỉne ỉn resaictỉng- and resoỉctỉng-purgỉng-type anorexỉa ncrrosa. 
Bial Ạyrtiaữy 2001; 4». 644-52.

4. Kim ss. Role 0í  Huoxedne in anorexia nervosa. Am pharmacother 2003; 
37:890-2.

5. Walsh ST, rt al. Huoxetỉne aíter wt:ighl restoratìon in anorcxỉa nervosa: 
a randũmixed conưolled maỉ. JAMA 2006; 295: 2605-12. Coneoỉons. 
ìbìi.; 296: 934 and 2007; 298: 2008.

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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ỉn chỉldren and adolescents: a placebo-controQeđ dỉnỉcal trỉal J Am Acad 
Chiỉd Adoỉesc Psycỉùaơy 2001; 40:773-9.

8. Roraano s. et ai. Long-term ueatment of obsessỉve-compulsỉve disorder 
aỉter an acute response: a comparỉson of Quoxetine versus placebo. J ơin 
Pĩydiopharmacoi 2001; 21:46-52.

9. Bameu SD, et aỉ. ToỉerabỉUty oỉ Quoxeúne in posttraumaUc stress 
disorder. Prog Neuropsydtđpharmaeoi Bioi Psychiaơy 2002; 26: 363-7.

10. Liebowỉtz MK  ctat. Fluoxctine ỉn chUdren and adolescents wỉch OCD: a 
placcbo-controlled trỉal. J Am Aead Ckild Adolac Psychiatry 2002; 41: 
1431-8.
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2004; 61: 1005-13.

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.
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The Symbol t  denotes a preparation no longer actively marketed
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Bulimia nervosa. A combination of counselling, support, 
psychotherapy, and antídepressants is the usual treatm ent 
for bulimia nervosa. Huoxetine and the tricydic desi- 
pramine have been suggested as the antidepressants of 
choice because they have been used extensively and are 
consìdered to be weU tolerated. o th e r SSRIs that have 
been tried include sertraline, ũuvoxamine, and par- 
oxetine. Antidepressants in  general do not appear to alter 
the patiem 's disturbed seU-image, although disturbed atti- 
tudes might improve durìng short-term therapy vvith 
Đuoxetine.

Reíerences.
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Congenitol myasthenia. Fluoxetine may be used as an 
altemative to quinidine sulíate in the treatment of the 
slovv-channel congenital myasthenic syndrome (p. 685.1).

Depression. As discussed on p. 398.1, there is very little 
difference in eíỄcacy betvveen the diííerent groups oí 
antidepressant drugs, and choice is oíten made on the 
basis of adverse effect proEle. SSRIs such as (luoxetine are 
widely used as an  altemative to the older tricydics as they 
have fewer adverse effects and are saler in overdosage.

Combinatìon therapy vvith diíỉerìng dasses ol antidepres- 
sants, induding the SSRIs, has been used in the treatment of 
drug-tesistant depression. However, ■ such therapy may 
result In enhanced adverse reactions or interaaions, and 
should be used only under expert supervision. For (unher 
details see Antidepressants, under Interaaions of Phenel- 
zine, p. 447.2.

Reíerences to the use of SSRỈs in genẹral and to the use of 
Euoxetine are given belovv.
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Dtsturbed behaviour. SSRIs appcar to havc been of some 
bcnefìt in controlling symptoms such as impukivcness and 
aggression1-4 w hen tried ín various disorders for the man- 
agement of disturbed behaviour (sec p. 1030.2). Thcrc 
havc bcen several casc reports of Đuoxetine beỉng uscd 
w ith some success in the conơol o{ íantasies assodated 
w ith various paraphilias.5

ỉ. Comeỉỉus JR, tí ai. Huoxetìne trỉa] in borderUne penonaỉỉty dỉsorder. 
Pỉydtopharmacoĩ Buiĩ ỉ 990; 26: ỉ 51-4.
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Quoxetỉne ỉn patients witb Intermittem explosỉve disordcr. J ơin 
Psydìiatry 2009; 70:653-62.
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Phamuưother 1993; 27: 316-19.

Heạdache. A systematic review1 of 13 studies ỉound that 
the SSRls w ere no  better than placebo in the prevention 
of migralne OI tension-type headache; when compared 
vvith the triq^dic antidepressants, the SSRIs werẹ as eữec- 
tive for migraine but less effectíve for tension-type head- 
ache. However, it was noted that studỉes were smaU, oi

short duratìon (8 to  12 weeks), and m ost^ad  methodolo- 
gical íaults.

Guidelines íor the management of migraine or tension- 
type headache (see p. 670.3 and p. 671.3, respectívely) do 
nõt reconunend the use of SSRỈs for prophylaxis.

1. Moja u  tí a i Seỉectíve serotonin re-uptake inhĩbttors (SSRIs) ỉor 
preventíng migraỉne and tension-type beađadtes. Availabỉe ỉn The 
Cochrane Daubầse oỉ Systeroatíc Revievvs; lssue 3. Chichester John 
Wiley; 2005 (accessed 27/01/09).

Hot Aushes. HRT with oestiogens is usually the mainstay 
of acute ưeatment for symptoms such as hõt Oushes asso- 
ciateđ with the menopause (see Menopausal Disorders, 
p. 2245.1); however, HRT has potentlally tumour-stirau- 
lating eữects and may be unsuitable ÚI some patients, par- 
ticularly those vvith a history of breast cancer (see Malỉg- 
nant Neoplasms, under Precautions of HRT, p. 2250.2). 
Preliminary studies have shown that some SSRIs (íluox- 
etine, paroxetine, and sertraline) have a modest eííect on 
alleviating hot Aushes and may be an altem aúve to HRT 
in peri- and postmenopausal women and in women vvith 
a history of breast cancer.1"* Indeed, Iow-dose paroxetine 
is used for the treatm ent of moderate to severe vasomotor 
symptoms assoáated with the menopause;’ however. 
there is some concem ihat paroxetine may interact vvith 
tamoxiíen treatment in patients with breast cancer (see 
Antidepressants under Interaaions in Tamoxiíen. p. 863.3 
tor details).

In addition, paroxetine has been tried in the ưeatment of 
hot ílushes in men receiving anti-androgen therapy lor 
prostate cancer.6

The serotonergic antidepressant venlaíaxine has also 
been tried vvith some success in men and women vvith hot 
ílushes in Yvhom other treatments vvere unsuitable.7

1. Stearns V. tí al. Paroxetíne comrollcd release in the treatment of 
menopausal hot Hashes: a randomized comrolled trial. JAMA 200Ỉ; 289: 
2827-34.

2. Kockler DR. McCanhy MW. Antìdepressanis as a trcatment íor hoi 
Aashes in women. Am J Health-Syst Pharm 2004; 61: 287-92.

3. De Sloover Koch y, Emst ME. Selective scrotonin-reupiake ỉnhibitors 
íor the treaunent of hỡt Aashes. Artn Pharmacoíhtr 2004; 38: 1293-6.

4. Stearns V, tí ai. Paroxeúne is an eííective treatment íor hot ỉbshes: 
results ữom a prospective randomtzed clinical trial. J Cỉin Oncoỉ 2005; 23: 
6919-30. Correction. ìbid.: 8549.

5. Simon JA, tí aỉ. Low-dose paroxetine 7.5 mg for menopausaỉ vasomotor 
syraptoras; two randomízed eontrolied ttiaỉs. Menopaust 2013: 20:1027- 
35.

6. Loprỉná CL tí ai. Pilot evaluation of paroxetinc íor treaùog bot nashes 
ÚI men. Mayo Cìin Proc 2004; 79: 1247-51.

7. Schober CE. Ansani NT. Venlaỉaxỉne hydrochloride íor the treatment oi 
hot Aashes. Arut pharmacother 2003; 37: 1703-7.

Hyperactivily. W hen drug therapy ứ indicated for atten- 
tion dehdt hyperactivity disorder (ADHD—p. 2314.1) 
initial ưeatm ent is usually with a Central stimulant. SSRIs 
such as íluoxetine have produced benelicial effects as an 
ad juna to Central stimulants in small num ben of patients 
vvith comorbid disorders such as depression or obsessive- 
compulsive disorder;10 although there is insuílicient evi- 
dence to assess their efficacy in ADHD alone.

1. Gairưnon GD, Brovvn TE. FIuaxetinc and methylphenidatc in 
combination lor treatmeot of artention deficit dỉsorder and comorbỉd 
depresâve disorder. J Child AdoUíC Pĩychopharmacol 1993; 3: 1—10.

2. Bussing R, Lcvin ỔM. Metharophetamỉne and Auoxetine ireatment of a 
chiỉd with attention-defidt hyperactìvịty disorder and obsessive* 
compulsive disorder. J ơiíld Adolesc Psychopharmacữỉ 1993; 3: 53-8.

3. Finding RL. Open-labeỉ treaưnent of comorbid depressìon and 
attentỉonal disorders wiih co-adtninistration oí seroionln reuptake 
inhibitors and psychostùnuỉants in chiỉdren, adolesccnts and adults: a 
ca se series. J  ơtiid Adoỉesc Psychopharmacoỉ 1996; 6: 165-75.

Hypochondríasis. SSRIs may be of beneiìt ỉn patients vvith 
hypochondriasis.1 FIuoxetine in an initial dose o( 20 mg 
daily gradually increased up to 80 mg daily produced some 
beneEcial results in 10 of 14 patients vvith hypochondriasis 
(p. 1030.2) who completed 12 weeks of trẽãtment.2 Flu- 
voxamine5 and paroxetine4 have also been tríed.

1. Fallon BA. et »I. The pharraacotherapy oi hypochondriasis. 
Pĩychopharmaaỉ Bull 1996; 32: 607-11.

2. Pallon BA, a  ai Ruoxetine íor hypochondrỉacaỉ patỉents svíthout major 
depression. J  Qin Psychơpharmaeoì 1993; 13:438-41.

3. Fallon BA, tí ai. An open tTial of Ouvoxamine for hypochondriasis. 
Pĩychosomaãa 2003; 44:298-303.

4. Oosterbaan DB, tí aì. An open study oĩ paroxetine in hypochondriasis. 
Prog Neuropsydìopharmaaỉ Biol Psychiatry 2001; 25: 1023-33.

Hypotension. SSRIs have been used in patients vvith neu- 
rally mediated hypotenáon relractory to Standard ơeat- 
ment (see p. 1277.2), although evidence of beneBt is 
mainly anecdotal. However, a small study1 lound that par- 
oxetine reduced the incidence of both tili-induced and 
spontaneous syncope.

See also Orthostatic Hypotension, p. 420.3.
1. Di Girolamo E tí ai. Eỉíeas oí paroxetine hydrochloríde. a selectỉve 

serotonỉa reuptake ỉnhibitor, on refractory vasovagal syncope: a 
randomlĩed, double-blind, placebo-comroDed study. J  Am Coỉl Cardiol 
1999; 33: 1227-30.

obesity. Fluoxetine has been tried with some success as 
part of the management oí obesity (p. 2315.1). Fluoxe- 
tine's mechanism of actìon in obesity is unknovm. Sero- 
tonin is believed to be involved in the regulation of sati- 
ety1 but Auoxetine has also been shovvn to increase

resting eneigy expcnditure and raise basal body tempera- 
ture.2 A  c o m m o n  dose íor Auoxetine in the management 
of obesity has been 60 m g  daily; it appears that ũuoxetine 
has a dose-related effect on weight loss.5 Revietvs1'4,5 agree 
that Auoxetine can aid weight reduction in the short term 
but after 16 to 20 weeks some patíents have started to 
regain weight and Its long-term efficacy is unknovvn. 
Troublesome adverse eíiects can occur.1 Some patients 
ưeated with Suoxetine íor depression have had an 
increase of appetite and some have gained vveight. There 
has been a report4 of a patient w h o  lost yveight during 
treatment with íluoxetine for depression despite an 
increased appetite and food intake.
1. Anonymous. Fluoxetine (Prozac) and other drugs for treaunent of 

obesity. Mtd Leữ Drugs Ther 1994; 36ỉ 107-8.
2. Bross R, Hoííer u .  FỈU0xetỉne inaeases resting energy expenditure and 

basaỉ bỡdy temperature in humans. Am J Clin fỉuư 1995; 61: Ỉ020-5.
3. Levine LR, ti aì. Use of Ouoxetine, a seỉective serotOTÚĐ-xiptake inhỉbuoi, 

in the treatroent of obesỉty: a dose-response study. ỉrtí J Obtt 1989; 13: 
635-45.

4. Bray GA. Use and abuse oỉ appetiie-suppressant drugs in the treatment 
oí obesity. Asm Intent Med 1993; 119: 707-13.

5. Mayer LE Waỉ$h BT. The use of seieaíve serotonin reaptake inhibitors 
in eating disorden. J Ciin Psychiatry 1998; 59 Ịsuppỉ 15): 28-34.

6. Fichtner CG. Braun BG. Hypcrphagia and vveight ỈỪSS durìng Auoxetine 
ircatment. Asm Pharmacữthèr 1994; 28: 1350-2.

Orthostatic hypotension. Although orthosiatic hypo- 
tension has been reported in some patients taking SSRIs, 
there has been a report1 that Auoxetine 20 m g  daily íor 6 
to 8 vveeks produced beneíidal eíteas in 4 of 5 patients 
with chronic symptomatic onhostatic hypotension 
(p. 1634.3) reíractory 10 other trcatmcnt. Modesi beneEts 
have also been seen in patients wilh orthostatic hypo- 
tension assodated with parkinsonism.2
1. Grabb BP. tí a i Fluoxetine hyđrochỉoride for the ưeatmem oỉ scvere 

reíraaory orthostaũc hypotcnsion. Am J Mtd 1994; 97: 366-8.
2. Montasmic JL tí al. Fiuoxetine in orthostatỉc hypotension of 

Parkinson's disease; a dinical and experimental pilot study. Pundam 
Cỉin Pharmaeoỉ 1998; 12: 398-402.

Pain. SSRIs have been tried in the treatment oí painlul 
dlsorders includìng ỉibromyalgia and diabetic neuropathy.

See also Headache. above.
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Parkinsonism. It has been suggested that Auoxetine mỉght 
be of use in the management of selectcd patients vyith Par- 
kinson's disease (p. 890.1) vvho haveslevodopa-induced 
dyskinesias unresponsive to other measures.1 Hovvever, 
although ũuoxetine has been reported to have produced 
beneEdal results in such patients2 there has also been a 
report of increased dísability in patients with Parkinson's 
disease given Cuoxetine.3 Extrapyramidal eHects have also 
been reported in other patients taking ũuoxetìne (see 
under Adverse Effects, p. 423.2). Pluoxetine has been 
tried in parkinsonism-related onhostatic hypotension 
(above).
1. Giron LT, Koỉler w c .  Methods of managing levodopa-induced 

dyskinesias. Drug Safety 1996. 14: 365-74.
2. Durií F, tí at. Levodopa-induced dyskiiiesias are improved by Auoxeùne. 

Scurology 1995; 45: 1855-8.
3. Steur ENHJ. Increase oĩ Parkinson disabiliry aher Auoxetìne medìcatìon. 

Neuroỉogy 1993; 43: 211 -3.

Pathologìcal crying or laughìng. Inappropriate or uncon- 
trolled crying or laughing can occur in patíents with 
lesions in certain areas of the brain. Attempts at ơeatment 
have mostly been with antidepressant drugs, induding 
SSRIs. BeneSdal eííects have been dalmed íor Đuoxetine 
in several uncontrolled studies and reports.1"4
1. Seliger GM. a  ai. FIuoxetine impmvM emoúonal incontinence. Brain Irj 

1992: &  267-70.
2. sloan Rỉ. et al. Rluoxetỉne as a treaunem for emotỉonal lability aher 

brain injury. Bram lnj 1992; 6: 315-19.
3. HangerHC. Emocionalism after sơoke. Lartat 1993; 342:1235-6.
4. Tsai wc, tí ai. Treatment of emotìonalỉsm vvỉth nuoxetỉne durỉng 

rebabỉlitatỉon. Scand J Rehabil Mtd 1998; 30: 145-9.

Peripheral vascular disease. Anecdotal reports1-2 and a 
small pilot study3 of Ouoxetine (in a daily dose ol 20 to 
60 mg) suggest it m a y  produce íavourable therapeutic 
responses in patients vvith Raynaud’s syndrome (see 
Vasospastic Arterial Disorders, p. 1275.3).
1. Bolte MA, Avery D. Case of Auoxetine-induced remlssion of Raynaud's 

phenomenon— a case report. Angìoiogy 1993; 44: 161-3.
2. Jaffe LA. Serotonin reuptake inhibitors tn Raynaud'5 phenomenon. 

Lanctí 1995; 345: 1378.
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3. Coleiro 8, tí ai. Treacment oi Raynaud's phenomenon vvith the seỉectỉve 
serotonin reuptake inhibitor ũuoxetine. Rheumatoiơgỵ (OxỊòrả) 2001; 40: 
1038-43.

Premenstrual syndrome. Fluoxetine is used to control 
both the psychological and somatic symptoms of vvomen 
with premenstrual dysphoric syndrome, a Severe foim of 
premênstrual syndrome (p. 2272.3). Other SSRIs also 
appear to be usẽhil.
Reíerences.

1. Carr RR, Ensom MHH. Fĩuoxetỉne in ỉhe ơeatraent of premenstrual 
dysphoric disorder. Ann PharmũCDther 2002; 36:713-17.

2. Pearistdn T. Selective serotonỉn reuptake inhibitors ỉor premenstruaỉ 
dysphorìc disorder the emergỉng gold Standard? Drugs 2002; 62: 1869- 
85.

3. Luisí AF, Pawasauskas JE. Treatment of premenstruaỉ dysphoric dỉsorđer 
with selecdve serotonỉn reuptake ỉnhibitors. Pharmacotherapy 2003; 23: 
1131-40.

4. Brown J, tí a i Selective serotonin reuptake ỉnhibitors for premenstrual 
syndrome. Avaỉỉabỉe in The Cochrane Database of Systematỉc Revievvs; 
Issue 2. Chichester John Wilcy; 2009 (accesseđ 30/07/10).

Sexual dysfunction. Impotence or ejaculatory»problems 
have been reported as adverse eííects of SSRỈs (sêe Effects 
on Sexual Functión in Adverse Effects, p. 423.1). Such 
properties oí the SSRIs have been studied as a potential 
form of treatm ent for men with premature ejaculation1'3 
(p. 2350.2). The relative eữẹcts of the SSRIs on delaying 
ejaculation have also been studied.4 Paroxetine was íound 
to cause the strongest delay, followed by Buoxetine and 
then sertraline; Buvoxamine caused a slight delay 
although the e£fect was not signiBcantly different hom  
that seen vvith placebo. (Citaiopram was unavailable at 
the time of the study; later studies of its ef£ect have been 
conBicting.3)

1. v/aldinger MD, tí ai. Paroxetỉne treannent oi premanưe ejacuỉaúon: a 
double-blind. randotnỉzed. placebo-conưolled study. Am J Psychiatry 
1994; 15 ỉ: 1377-9.

2. Mendels J, tí  a i  Se t̂raỉỉne treatment for premature ejacuỉatíon. J ơin 
Psychơpharmacoỉ 1995; 15: 341-6.

3. Moreỉand AJ, Makela EH. Selectìve serotonỉn-reuptake ỉnhỉbỉtors in the 
ưeatment of premature ejacuỉation. Ann Pharmacother 2005; 39: 1296- 
1301.

4. VValdinger MD, tí a i Eữect oí SSRI antldepressants on ejacuỉatỉon: a 
double-bỉỉnd, randomỉxed, placebo-controlled study with Quoxetine, 
ũuvoxamine, paroxetlne and senralỉne. J ơin Psychơpharmacoỉ ỉ 998; 18: 
274-81.

Adverse Effects
SSRỈs such as Buoxetine are less sedating than tricyclic 
antỉdepressants and have fewer antimuscarinlc and 
cardiotoxic effects. Adverse effects reported with SSRIs 
indude dry m outh and gasưointestinal disturbances such as 
nausea, vomiúng, dyspepsia, constipation, and diaxrhoea. 
Anorexia and vveight loss may also occur. Neurological 
adverse eữects have induded either anxiety, restlessness, 
nervousness. and insonmia, or drowsiness and íatigue; 
headache, tremor, dứziness, seizures, halludnations, 
contusion, agitation, exưapyramidal eỉlects, depersonalisa- 
tíon, mania, panic attạcks, sexual dysíunction, and 
symptoms suggestive of a serotonin syndrome (p. 445.2) 
havẽ also occuưed. The concem that SSRIs may be 
assodated vvith increased suiddal ideaúon is discussed 
under Effects on Mental State, p. 422.2.

Excessive sweating, pmiitus, rashes, alopeda, photo- 
sensitivity, and urticaria have also been reported. Angio- 
edema and anaphylactoid reaaions have occurred. In some 
patients who have developed rashes while taking Buox- 
etine, systemic hypersensitivity reactions involving the 
Iungs, kidneys, or Iiver, and possibly related to vasculỉtis, 
have developed; it has thereíore been adviseđ that 
Đuoxetine therapy should be stopped in any patient vvho 
develops a skin rash.

Hyponatraemia, possibly due to inappropriate secxetion 
of antidiuretic hormone, has been assodated with the use of 
antìdepressants, particularly in the elderly. Hyperprolacti- 
naemía and galactorrhoea have occurred, as have changes 
in blood sugar, in patients receiving SSRIs.

Arthralgia and myalgia have been reported and there 
have also been cases of orthostatic hypotension, yavvning, 
urinary retention, and abnonnal Vision induding blurred 
Vision and mydriasis. Abnormal liver hmction tests have 
been reported rarely. SSRIs have occasionally been 
assodated vvith bleeding disorders such as ecchymosis and 
purpura and other eHects on the blood.

In overdosage nausea, vomiting, and exdtation of the 
CNS are considered to be prominent features; death has 
been reported.

Incidence o f adverse effeds. In June 1992 the UK CSM
had received 1236 reports of adverse etíects vvith Buvox- 
amine (from about 280 000 presaiptions) compared wìth 
2422 lor Buoxetine (hom about 480000 prescriptions).1 
The overall pattem s of adverse eữects were sũnilar but 
dermatological reactions were more likely with Buoxetine 
and gastrointestinal reactions with Buvoxamine. Reports 
of attempted suidde increased after adverse publiđty 
about SSRIs in  1990, and the number of reports per mil- 
lion prescriptions were similar for the 2 drugs (25 for

Buoxetine and 20 for Buvoxamine); at that time such fig- 
ures were not considered disconcerting given that íeatures 
of depression, induding attempted suidde, can vvorsen 
after the introduction ol any antidepressant (see also 
Ehects on M ental State, p. 422.2). A later revievv2 by the 
CSM of the 5 SSRIs available in the UK (ritalopram, Buox- 
etine, Buvoxamine, paroxetine, and sertraline) ỉound that 
the SSRIs were broadly similar with respect to their saíety 
proBle. A list oí adverse reactions common to all SSRIs 
was provided.

A review3 of 1861 adverse reactions to dtalopram, 
ũuoxetine, Buvoxamine, paroxetine, or sertraline reponed 
to the  Svvedish Adverse Drug Reactions Advisory 
Committee found that the most commonly reported 
reactions vvere neurological (22.4% of all reports), 
psychiatric (19.5%), and gasttointestlnal (18.0%). Com- 
pared with other SSRIs, gastrointestinal symptoms were 
more common with fluvoxamine, psychiatric symptoms 
vvith sertraline, and dennatological symptoms with Buox- 
etine.

A later meta-analysis4 has compared the adveise eữect 
proBle of ũuoxetine wlth other antidepressants induding 
the tricyclics and other SSRIs. The ovetall risk of any adverse 
eSect with Buoxetine was less than that for the tricydic 
antidepressants; hovvever, there was no diHerence in  risk 
when Buoxetine vvas compared vvith other SSRIs. W hen 
considering indỉvidual adverse reactions, Buoxetine was 
more likely to  cause acdvatmg etíects such as insomnia, 
agitation, ơem or, and anxlety, and gasưointestinal 
disturbances such as nausea, vomitìng, diarrhoea, weight 
loss, and anorexia than other antidepressants. In contrast, 
the tricydics were assodated with a greater risk of sedation, 
antìmuscarinic effects (such as dry mouth, dizziness, and 
blurred Vision), constipation, and vveight gain, than 
Huoxetine.

1. CSM. Saỉety of Auoxetinc (Prozac): comparỉsoo wỉth íhivoxamỉne 
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CON2024452&RevỉsỉoaSeỉectỉonMethodsLatestReỉeased (accessed 
04/08/08)

2. CSM/MCA. Selecdve seratonin reuptake ỉnhỉbiton (SSRIs). Currrnt 
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3. Spĩgset 0. Adverse reacdoos oỉ selective serotonin reuptake inhibitors: 
reports from a spontaneous reporting System. Drug SaỊtíy 1999; 20:277- 
87.

4. Brambiỉỉa p, tí a l Sỉde-eỉfect proSle oí ũuoxetine in comparỉson with 
other SSRỈs. tricyclỉc and newer antỉdepressants: a meta-analysis of 
dỉnỉcaỉ trỉal data. Pharmacopsyehùữy 2005; 38: 69-77.

Effecb on the blood. Abnormalỉties in platelet aggregation 
were assodated with Buoxetine given to a severely under- 
weight patient.1 Platelet activity retumed to normal vvhen 
Buoxetine was stopped. Fluoxetine was also suspected of 
being the cause of bruising in a patìent vvhose blood dot- 
ting parameters were vvithin normal limits.2 Purpura and 
bruising have been reported to be the commonest adverse 
blood eữects assodated with Buoxetine, paroxetine, or ser- 
traline although cases of thrombocytopenia have been 
recorded for all three antidepressants.3 The suggested 
mechanism was inhibition of uptake of serotonin into pla- 
telets, thereby disrupting platelet aggregation; caution was 
recommended w hen treating patients with a history of 
bleeding dỉsorders with SSRIs. Hovvever, a subsequent 
cohon study based on prescription-event monitoring pro- 
vided only weak evidence of a link betvveen the use of 
SSRIs and the development of bleeding disorders.4 A simi- 
lar study’ íound no evldence of a major inaeased risk of 
intracranial haemoưhage with the use of SSRIs, although 
smaller increases in risk could not be ruled out.

For mention of a possibly increased rísk of gastro- 
intestinal bleeding, see EHects on the Gastrointestinal Tract, 
p. 422,1.
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Pharmaaứưr 1996; 30: 786-8.

3. Anonymous. Bruỉsing and bleedlng with SSRIs. Aust Advtrse Drug Reaa 
Butĩ 1998; 17: 10. Also available at: http://www.tga.govju/adr/ãadrb/ 
aadr9808.pdf (accessed 14/08/08)

4. Xayton D, tí  al. Is there an assotíatỉon between sdective serotonin 
reuptake inhỉbỉtors and rỉsk ỡf abnormal bỉeeding? Results ỉrom a cohort 
study based on prescription event monitoring ỉn Hngỉand. Eur J ctin 
Pkarmacoỉ 2001; 57: 167-76.

5. de Abajo FJ. tí  ai. Intracranỉaỉ haemorrhage and use oỉ selectỉve 
serotonin reuptake inhỉbitors. Br J ơin Pharmaal 2000; 50: 43-7.

Effeds on bone. A revievv ol 9 epidemiological studies, 
maỉnly in patients aged 50 yeaxs or older, íound an 
increased risk of Ễraaure in  those receiving SSRIs. How- 
ever, no deSnite condusions could be made about a dose- 
rẹsponse relatìonship, time relationship, or the possible 
mechanism.1

1. MHRA/CHM. Anddepressants: rỉsk of ỉraaures. Drug Saftíy Ưpdate 2010; 
3 (10): 3-4. AvaQabỉe at; http://www.mhra.gov.uk/home/ldqplg? 
IdcService*GET_HLE&dDocName*CONOS ỉ 866&RevỉsỉonSeỉectÌon* 
MethodaLatestReleased (accessed 28/07/10)

Efíects on the cardiovascular System. SSRỈs are not usual- 
ly assodated w ith the same degree of cardiotoxidty as the

tricydic antidepressants (see p. 403.1), although ortho- 
static hypotension has been reported m some patìents. A 
decrease in heart rate vvith ECG changes has been noted 
with Suvoxamine. Hotvever, a smdy1 on long-term flu- 
voxamine treatment in 311 patlents followed for 1 year 
revealed no signiBcant e£fect on ECG Bndings compared 
with patients given placebo.

Concem over the use of sertraline in padents with 
coronary hean  disease was raỉsed after a report2 of a 53- 
year-old man with a history of coronary heart diséase vvho 
had attacks of sudden precordial chest pạịn on starting 
treatment with sertraline. The pain responded to glyceryl 
trinitrate. The manuíacturers3 pointed out that there had 
been no ECG changes conBrming an ischaemic origin of the 
disorder in this patient and that in studies sertraline had had 
no demonstrable dinicaỉ eííects on intraventricular 
conduction or ECG intervals. Purthermore, no signiBcant 
changes in cardiovascular indices had been recorded in 
patients who had taken overdoses of up to 6g of sertraline. 
It was suggested that this might have been an eỉfect on the 
gastrointestìnal tract possibly at the oesophageaỉ level.

Citalopram has been assodated with dose-dependent 
prolongation of the QT interval and torsade de pointes; for 
íurther detaỉls, see Adverse Effects, Treatment, and 
Precautions of Citalopram, p. 411.3.

1. Hochberg HM. tí ai. Eỉectrocardỉographỉc Sndings điưing extended 
dỉnỉcaỉ trỉals oí íỉuvoramỉne in depressỉon: one years experience. 
Phannacopsychiaữy 1995; 28: 253-6.

2. Irueỉa LM. Suddrá chest paỉn with sertraỉỉne. Lanctí 1994; 343:1106.
3. Bértí CA, Doogan DP. Suđden diest paỉn wỉth sertraỉỉne. Lanctí 1994; 

343:1510-11.

Effects on the cerebrovascular System. There have been 
rare reports of cerebral tschaemic events assodated with 
the use of SSRIs. In One case1 a 57-year-old man receiving 
long-term tteatment for atrial Bbrillatìon and hyper- 
cholesterolaemia presented with a lađal droop and slurred 
speech 3 days after starting paroxetine 20 mg twice daily. 
Symptoms resolved after anticoagulant therapy and stop- 
ping paroxetine but recorred when paroxetine was reũi- 
troduced at a dose of 10mg'twice daily. Paroxetine was 
stopped and no hirther episodes had occurred within 4 
months at follow-up.

For a report that there is no major increased risk of 
inơacranial haemorrhage assodated with the SSRIs, see 
EHects on the Blood, above.

1. Maoos GH. Wedisỉer SM. Transient ỉschemic attack reported with 
paroxedne use. Aìtrt Pharmaather 2004; 38: 617-20.

E/íecis on the endocrine System. Thẹ syndromt of inap- 
propríate antìdiurítìc hormoru secretíon (SIADH) with hypo- 
natraemia has been reported in patients receiving 
antidepressants. The UK CSM, commenting on reports it 
had received of hyponatraemia assodated vvdth antidepres- 
sants (Buoxetine, paroxetine, loíepramine, domipramine, 
and imipramine), considered that it was likely to occur 
with any antídepressant. and usually involved elderly 
patients.1 However, the results of a later study2 have sug- 
gested that cases are more likely to occur with serotoner- 
gic antídepressants such as the SSRIs, domipramine, and 
venlaỉaxine. Case reports of hyponatraemia in 16 patients 
ơeated with SSRIs have been summarised.3 A íurther 
revievv4 of reports on 15 patients wíth hyponatraemia 
with SIADH induced by Buoxetine (12 cases), Buvoxamine 
(2 cases), and paroxetíne (1 case) showed that the risk 
was greatest during the early treatment phase. This is 
bome out by single-case reports3'12 of hyponaưaemia with 
SIADH in elderly patients receiving either dtalopram, par- 
oxetine, or sertraline. A retrospective study13 of hyponaư- 
aemia assodated with either Buoxetine or paroxetine use 
also shovved the early onset of the condition and identiBed 
low body-vveight as being another risk íactor for develop- 
ing hyponatraemia. Not unexpectedly, repladng one SSRI 
with another has resulted in a recurrence of hyponatt- 
aemia; however, in one report.14 the symptoms of hypo- 
natraemia did not recur until about 16 months after 
svvátching SSRIs.

SSRI-assodated hyperprolactinaemia has been reported.13 
Lactation and raised prolacdn levels occurred ỉn a teenager 3 
days after Đuoxetine was added to her exìsting therapy 
which induded pimoride. Stopping Buoxetine had no effea 
on lactation, which only ceased after withdrawỉng 
pimozide. In another report,16 hypeiprolactínaemia and 
galactoưhoea in an elderiy woman receiving Buoxetine 
resolved on stopping the drug.

Gynaecomastìa, unrelated to prolactin concenưatìons, was 
assodated w ith the start of Buoxetine therapy in a 49-year- 
old man. Symptoms subsided 10 raonths after withdrawmg 
Buoxetine.17

Although SSRIs may be íavoured for the management of 
depression in patients with diabetes, there ã  some.evidence 
thât sertraline and Buoxetine can induce hypoglycaemỉa-1®-19 
Licensed product iníormation for other SSRIs also wams of 
sữnilar risks w ith these Products.

1. CSM/MCA. Antỉdepressant-induced hyponatraemia. Current.Probỉaru 
1994; 20:5-6. Also available at: htrp://www jnhra.gov.uk/homc/ldcplg?
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Effects on tHe eyes. Symptoms of glaucoma that devel- 
opcd in a patíent receiving ũuoxetine subsided within 2 
days oí drug vvithdravval.1 Similar symptoms ha ve been 
reported with dtalopram ,2 Duvoxamine,1 paroxetine,2-4 
and sertraline.2 In some cases, the SSRI may have aggra- 
vated pre-existing glaucoma.2'3 Intra-ocular pressure after 
oral doses of ũuoxetine was recorded in 20 patients in a 
placebo-controUed crossover double-blind study.5 Signifi- 
cant increases were íound in all padents 2 hours after 
receiving Đuoxetine: some patients still had raised inưa- 
ocular pressure after 8 hours. A revievv of case repons doc- 
umentỉng SSRI-assodated changes in intra-ocular pressure 
conduded that such changes were dưhcult to predict:4 
hovvever, it was recommended that those vvith risk íactors 
for glaucoma, such as elđerly patients with a íamily his- 
tory, should be considered for ophthalmic consultations 
before starting an SSRI and regularly throughout ơeat- 
m en t

Anisocoria (uneven pupillaiy dilatation) has been 
reported7 in  a patient taking 'paroxetine and in another 
taking seitraline. It was noted jh a t  the UK CSM had 
received 21 reports oỉ mydriasis associated with paroxetine 
but it appeared that noticeably asymmetrical mydriasis as 
seen in these 2 patientỉ had not previously been reported.
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Effetls on the gastroìniestìnal tract. A case-control study1 
suggested that treatm ent with SSRỈs produced a moder- 
ately ihcreased risk of upper gastrointestinal bleeding 
(adjusted relative risk 3.0). The risk was greatly increased 
ư SSRIs vvere given with NSAIDs (relative risk 15.6). 
Treatment vvith SSRIs did not appear to increase the risk 
of ulcer perioration. The absolute risk of bleeding wa5 esti- 
mated at one case per 8000 prescripdons, a risk similar to 
that of low-dose ibuproỉen. A more recent cohort study2 
ỉound a similar mcrease in  risk. However, others have 
questioned whether such an assodation exists.2

A reơospective cohort study* in elderly patients íound 
that there was an increasmg risk oí upper gasưointestinal 
bleeding as the extent of inhibition of serotonin reuptake by 
the antidepressant used increased. The eHect was 
considered to be dinỉcally important for patients vvith a 
high risk of such bleeding. namely the very elderly and 
those with a history of previous upper gasơointéstina) 
bleeding.

Some5 conáder that gastroprotection is unlikeỉy to be 
justified in those given SSRIs alone and hm hennore there 
are no studies to suggest that gasưoprotective drugs reduce 
the risk of SSRI-assodated haemorrhage. However, it has

been recommended5 that such protection should be 
considered when SSRIs and NSAIDs are used together 
because of the increased risk.

1. de Abajo PJ, tí  al. Asodation between seleclìve serotonin reuptake 
inhibiton and upper gastrointestlnal blcedỉng; populatỉon based a a -  
conưol study BAU 1999: 319: 1106-9.

2. Dalton so , ãtd. Vk  o!selective serotonin reuptalce Inbibiion and risk oi 
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5. Paton c. Ferrier IN. ỈSRls and gasưoỉntestỉnaỉ bleedỉng. BMJ 2005; 331: 
529-30.

Effeds on the hair. A report1 on 2 patients who had hair 
loss associated vvith the use of Iluoxetine noted 4 other 
published cases and stated that, up to the end of 1991, the 
us manulacturers had received 498 reports of Auoxetine- 
associated alopeda.

1. Ogilvie AD. Haừ ioss durìng ũuoxeiỉne treatment. Lanctí 1993; 342: I 
1423. ị

ị
Effeds on the liver. Acute hepatitis occurred in 2 patients 
aíter several months oí nuoxetine treatm ent;1 it was noted Ị 
that 5 other cases of am te hepatitis with Ouoxetine had 
been reported.

Abnormal liver íuncòon tests vvere seen in a padent aíter 
a suidde attempt with sertraline and ceíalexin.2 The padent 
was then started on venlaiaxine but, again abnormal liver 
lunction tests were noted. w hen  these abnormal values had 
decreased, sertraline vvas restarted at therapeutic doses, 
with a subsequent increase in liver lunctìon tests. Values 
retumed to normal once all medicaúons vvere stopped. 
Auto-immune hepatitis has been reported after therapeutic 
doses of serưaline;3 rechallenge in this case vvas also 
positive.

Hepatotoxidty has also been rarely assodated with 
dtalopram4 and with paroxetíne use.5

1. Cai Q, tí ai. Acute hepầticii due co ũuỡxetine therapy. Mayo ơin Proc 
1999; 74: 692-4.

2. Kim KY, tí al. Acute liver damage possibly reỉated 10 senraline and 
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4. Lópci-Torres E  tí ai. Hepaiotoxìãcy related lo ciulopram. Am J 
Psỵàũany 2004; 161: 923-4.
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Effectỉ on mental State. As early as 1990 there was con- 
cem that the SSRIs increased the risk of suicidal ideation 
aíter the publicadon of a case series of such events with 
Huoxetine.1 Meta-analyses15 perionned around that tìme 
(critidsm of stadstìcal power notvvíthstanding4) did not 
coníirm an increased risk and this vvas supported by the 
results of prescriptìon-event monitoring.5 Nevertheless, 
reports of suiddal ideadon as vvell as suidde and selí-harm 
have condnued to be published lor the SSRỈỉ and the 
issue remains controversial. A subsequent meta-analysis4 
of 702 randomised conơolled studies íound an increased 
risk for anempted suidde in those taking SSRIs vvhen 
compared with placebo but not w hen compared vvith tri- 
cydic antidepressants.

Risk anaỉysis o í suiddal behaviour with any antìdepres- 
sant is coníounded by the rarity of suidde even in patíents 
with depression, and by the possibility that such behaviour 
iỉ a maniíestation oí the underlying disease. Turthermore, 
the more lavourable salety proũle of the SSRIs. particularly 
in overdosage (see Depression, p. 398.1), vvhen compared 
with the older MAOIs and tricydic antìdepressants may 
ha ve resulted in the SSRls beỉng prescribed to those patíents 
at greater ĩisk oỉ suiddal behaviour.

In 2003, the UK CSM established an Expert Working 
Group to address increasing public concems regarding the 
salety of the SSRIs. The serotonergic antidepressants 
venlaíaxine and mirtazapine were also induded and the 
condusions given belovv also apply to these drugs. In its 
final report7 issued in December 2004, the VVorking Group 
conduded that the risk of suidde may inơease in the early 
stages of treatm ent for depression in a d u lts  and 
consequently carehil and írequent monitoring is ữnportant, 
particularly if a parient has worsening of symptoms or new 
symptoms aíter starting therapy. However, the VVorking 
Group noted that increases in the prescribing of SSRIs have 
not been assodated vvith an increase in suidde rates, 
although they acknovvledged that the interpretation of 
these rmdings was dUScult. They could not rule out that 
there might be a modest increase in the risk of suiddal 
ideation and self-harm with the SSRIs vvhen compared with 
placebo. Hovvever, there was insuffident evidence from 
dinical studies to determỉne any dilíerences betvveen the 
SSRIs as a group, or betvveen the SSRIs and other 
antidepressants regarding the risk oỉ suiddal behaviour; 
evidence from the General Practice Research database has 
suggested that there is no increased risk of such behaviour

w ith the SSRIs w hen compared w ith the tricyclic 
antidepressants. The Working Group also conduded that 
the evidence for a relationship between suiddal behaviour 
and a change in đose was not robust; hovvever, patíents 
should be monitored for any new  symptoms or vvotsening of 
disease around the time of any dose change.

The Expert Working Group of the CSM has also 
commented7 on the use of SSRIs in young  adu lts . They 
conduded that although there vvas no dear evidence of an 
increased rísk of seh-harm or suiddal thoughts in young 
adults of 18 years or over, such patients have a higher 
background risk of suiddal behaviour than older adults and 
consequently those treated with SSRIs should be closely 
monitored. Furthermore, the results of a meta-analysis 
undertaken by the FDA lound that although the overall risk 
of suidde was not increased in adult patients receiving 
antidepressants, there was a non-significant ơend toward 
increased risk with younger age. The FDA considered the 
trend suííidently convindng to wam that, like children and 
adolescents, yoũng adults aged betvveen 18 and 24 years 
treated with antidepressants of any type may be at increased 
risk of suiddal thinking and behaviour.*

In 2003 the CSM recommenđed (on the basis of their 
Expert YVorking Group's (inding) that paroxetine should not 
be used to treat depressive illness in ch ỉlđ ren  u n d e r  18 
years old. Data írom studies received by CSM in May 2003 
íailed to shovv that paroxetine was eữenive in depressive 
illness in this age group and indicated that the risk oí 
harmíul outcome, induding sell-harm and potentially 
suiddal behaviour, was 1.5 to 3.2 times greater in those 
given paroxetíne vvhen compared with placebo.9 FolIowing 
a lurther revievv,10 the CSM extended iheir recommenda- 
tion to indude the SSRỈ5 dtalopram, escitalopram, and 
senraline; subsequent analysis had also assodated these 
antidepressants with an unlavourable risk to benelit ratio in 
the treatment of depression in children under 18. The CSM 
also indudeđ Ouvoxamine in their rccommendation as its 
risk to benefit ratio was unassessable. Fluoxetine was not 
induded and the CSM acknovvledged that clinical studies 
had shovvn a lavourable risk to beneGt ratio for nuoxetine in 
the treatment of depression in young patients. The 
European Medidnes Agency (EMEA) has also recom- 
mended that serotonergic antidepressants. including the 
SSRIs. should not be used in chilđren and adolescents 
except vvithin their approved indications.11 but considered12 
that studies wíth íluoxetíne in children and adolescents 
have shovvn a positive effect that outvveighs any potential 
risks, and recommended tha t it should be licensed for use 
where needed, as an adjunct to psychological therapies in 
children bom  8 years of age. Nevertheless, it is rccognised 
that spedalists may dedde to use these drugs according to 
dinical need and, although unlicensed. guidelines issued by 
N1CE suggest that dtalopram  and serơaline may be given 
for the ưeatm ent of depression in those aged 12 years and 
over (for hirther details, see Depression, p. 398.1).

The FDA has not issued advice conưa-indicating the use 
of these antidepressants in those under 18 years old in the 
USA, although they have stressed thai all patients, ũiduding 
adolescents and children, should be closely monitored lor 
worsening depression or suiddal behaviour. espedally at 
the begínning oí ưeatment. Apan from esdtalopram and 
Huoxetine, the SSRIs are not licensed in the USA for the 
treatm ent oỉ depression in young patients.

The use of SSRIs has been assodaied vvith the 
d e v e lo p m e n t  o í  a k a th ừ ia ,  restlessness. a n d  psych am otor  
agitatìon such as an inability to sit or stand still, particularly 
in the lirst few vveeks oỉ treatm ent.13 ỉn some patients these 
symptoms have predpitated suiddal behaviour. Hovvever, 
the Expert Working Group of the CSM considered that it 
was not possible to dravv any condusions on the link 
betvveen the development of these symptoms and the risk of 
suiddal behaviour, as such da ta were not ỉnduded in the 
majority of cases.7

There have been suggested links betvveen the use of 
Huoxetine and irrìtabìlity, hostility, and aggrcssion.’4 However, 
one review15 noted that an unpublished anaỉysis had 
indicated that patients taking {luoxetine for a variety ol 
disorders were not more likely to be aggressive than those 
takiag placebo. Prescription-event monitoring has also 
íound no evidence to suggest that Huoxetine inaeases the 
Irequency of aggression.5

Irútiation oí antidepressant therapy vvith paroxetine OI 
sertraline has been assodated vvith either vvorsening or a 
new onset of Ịìashback syndrome in 2 patients with a history 
of lysergide abuse.14

There have been isolated reports of memory loss assodated 
vvith the use oí SSRIs.17

For íurther eííects on mental /unction, see also under 
Withdrawal (p. 425.3) and under Mania in Precautions, 
p. 425.1.
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and theoretỉcaỉ aspec&of a controversy. BrJ Psydùatry 1992; 161:735-
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Effeds on sexual ỉundion. Sexuai dyshmction ũ often 
noted in patíents w ith depression and may be due to their 
antídepressant medication or tó the disease itselí. Com- 
plaints indude a decrease in or loss of libido, delayed eja- 
culation, erectile diíũculty, or anorgasmia in  men;1 loss of 
libido, delayed orgasm, or anorgasmia have been reported 
in vvomen.1'2 Early identiScation is important since drug- 
induced sexual dysíunction is a common cause of 
non-compliance; in addition, it may adversely a£fert the 
quality of life of patients and ham per theữ recovery.3-4

It has been considered that sexual dysíunction occurs ỉn 
up to 1.9% of patients taking Auoxetiné, w ith impotence or 
ejaculatory prõblems occumng in  less than 1 % of pạtients.5 
However, these ũgures, which w ere based on inỉonnation 
supplied by the u s  manuíacturer, have been disputed6'7 and 
the intídence of sexual dysíunction may be higher than the 
manuíacture^s da ta suggest. Earlier studies and anecdotal 
reports quoted rates of 7.8 to 75% for sexual dyshinction 
vvith ũuoxetíne but it appears tha t only smalỉ numbers oỉ 
men were studied.* A later revievv9 also estimated the 
incidence of SSRI-induced sexual dystunctíon at between 
10 and 75%.

The inddence of sexual dysíunction may diííer between 
types of antidepressants. A large, observational study3 ỉound 
the rate of sexual dysíunction to  be hỉghẹr vvith the SSRỈs 
(dtalopram, Auoxetine, paroxetine, and sertraline) and the 
SNRI venlaíaxine than with bupropion or nefazodone. 
Hovvever, no signiíicant diííerence in  rate was íound among 
the SSRIs as a group. The study also identihed other risk
íactors for developing sexual dysíunction which induded 
increasing age, the use of high doses. and use with other 
medications. Gender, race, and length of treatment were 
not assodated with an increased risk.

Suggested1’4'10 strategies tor managing SSRI-induced 
sexual dyshmction indude redudng the dosage of the SSRI 
or altering the timing of doses, or changing to another 
antidepressant. In some cases tolerance may develop, 
particulariy ư the dysíunction occurred early in treatmenL 
One small study11 has indicated th a t spontaneous 
improvement may occur even up  to 6 months after the 
start oí therapy.11 Eviđence of efficacy for drug treatments is 
mainly anecdotal. Cyproheptadine seems to  havé been tried 
most often, but the SSRI may become less eữective (see 
Antihistamines, under Interactions,'p. 426.2) and patients 
should be monitored for vvorsening symptoms of depres- 
sion.

The eííects of the SSRỈs on sexual íunction have beeh 
studied as a potendal form of treatm ent íor men with 
premature ejaculation (see Sexual Dysíunctíon in Uses, 
p. 419.1).
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Effects on the skin. Toxic epidermal neaolysừ developed in a 
16-year-old girl 8 days after begứnúng ũuvoxamine ther- 
apy.1 Other drugs, which induded metodopramide, dor- 
azepate, and domipramine were discounted as posãble 
causes.

Amitriptyline and Auoxetine have been implicated in the 
development of atypicaỉ cuianeous lymphoid hyperplasia in 8 
patíents, 7 of whom either had an vmdetiying immunosup- 
pressant systemic disease or were also receiving immuno- 
modulatory drugs.2 The leãons improved or resolved on 
stopping the antidepressant, although in  some patíents 
other tactors may have contributed to the improvemeht.

Butlous pemphigoid induced by ũuoxetine has been 
reported in a 75-year-old woman.3 Spontaneous resolution 
followed vvithin 3 weeks of stopping the drug.

Paroxetine treatment has been assodated with the 
development of cutaneous vasculitis, vvhich involved several 
Bngers, in a 20-year-old woman;4 rechállenge was positive. 
On both occasions the patient recovered w hen paroxetine 
was withdrawn.

A severe bullous reacdon with Ịủtt-thickness skin necroỉừ has 
been reported ín a 48-year-old tvoman after 6 months of 
treatment w ith settraline.’ The lesions requữéd extenãve 
skin grafts and recovery was prolonged, with drug-induced 
sderoderma developing in the aữected area.

1. Wolkensteỉn p, tí ai Toxỉc epidennal necrolysis aíter ũuvoxamine. 
Lanctí 1993; 342: 304-5.
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Epileplogenic effect. Generalised seizures have been 
repoited in 2 patients with no history oỉ seizure$ aỉter 
starting ũuoxetine therapy.u  Aỉthough convulsions have 
been noted in patients taking Quvoxamine (see Inddence 
of Adverse Effeas, p. 428.1), a small dinical study invol- 
ying 35 depressed epileptic patients3 found no change in 
the num ber of seizures or in their natiưe w hen Buvox- 
amine was given in doses of up to 200 mg daily.

ỉ . VVeber JJ. Seizure actívỉty assodated with Quoxetine therapy. Qin Pharm 
1989;8:296-8.

2. Ware MR, Stewart RB. Seizures assodated vvith ũuoxetine therapy. DỈCP 
Ann Pharmaeother 1989; 23:428.

3. Harmant J, tí a i Fĩuvoxamỉne: an antídepressant with low (or no) 
epiỉeptogenic eíĩecu Laneet 1990; 336: 386.

Extrapyramidal effec!$. Extrapyramidal eữects, such as 
tics' and akathisia,13 have been reported with Auoxetine. 
By 1993, the UK CSM had received 39 reports of extra- 
pyramidal reactions with paroxetine induding 15 of dysto- 
nia of the íace and mouth.4 Although extrapyramidal 
etíects might occur with other SSRIs, oroíadal dystonias 
appeared to be more common vvith paroxetine. However, 
evidence fro n  monitoring prescriptions vvithin the UK 
showed that the overaU inddence of exttapyramidal 
eííects was the same for paroxetine as for other SSRIs.5 
Oroíadal dystonias (teeth denching) or dyskinesias (teeth 
grinding), resulting in severe damage to teeth and gums in 
many cases, have been reported4 in 6 patìents receiving 
Auoxetine, Auvoxamine, paroxetine, or sertraline. The 
authors conduded that these adverse effects were not spe- 
dũc ỉor any particular SSRI. Analysis of spontaneous 
adverse reaction reports received by the nationaỉ phaima- 
covigilance centre in The Netheiiands íound that there 
had been 41 reports oí extrápyiamidal eỉỉects assodatéd 
with the SSRIs over a  period of nearly 15 years;7 
parkinsonism and dystonía were the most írequently 
repoited eííects. Over the same time period, 14 reports 
had been received in total for other antidepressants. The 
authors commented that the results might be biased by 
the selective reporting of adveise reactíons to the SSRỈs.

Dyskineáa assodated with withdrawal of dtalopram and 
risperidone has been reported in a patient.5

The onset oỉ akathisia may be lỉnked to suiddal ideation; 
for íurther details, see Eííects on Mental State, p. 420.2.
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Hypereenshivity. Hypersensitivity reactions to SSRls are 
w dl documented. Interestingly, despite strùcturál dissừnl- 
larities, there have been a few reports of cross-sensitivity 
between SSRIs. A yotmg man who had previously devel- 
oped a maculopapular rash while taking paroxetìne suf- 
íered a similar reactìon aíter starting serttaline;1 both epi- 
sodes resolved after the SSRI was vvithdravvn.

1. Wamocic CA. Azadian AG. Cros-semitivity bctvvecn paroxctlnc and 
scrtralinc. Árm PharmaaỉtheT 2002: 36:631-3.

Hyponafraemia. See ESects on the Endocrine System, 
p. 419.3.

Overdosage. SSRXs are generally regạrded as being less 
toxic in overdosage than tricydic ạntidepressants or 
MAOIs. A review1 of SSRI overdosage, covering the period 
1985 to 1997, noted tha t there had been remarkably few 
íatal overdoses w hen taken alone. Moderate overdoses 
(up to about 30 tũnes thejisual daily dose) were gẹnerally 
assoõated vvith minor symptoms at most; only at very 
high doses (more than  75 times the usual daily dọse) dỉd 
more serious ehects sud i as seữures, ECG abnormalities, 
and decreased consdousness tend to occur. Toxidty was 
greatly inaeased, however, when overdoses of SSRIs were 
taken with alcohol or other drugs. There was no evidence 
of a dífference in the various SSRIs with respect to saíety 
in overdosage. The results of a more recent cohort study2 
have also conhrmed the relative saíety of the SSRỈs in 
overdosage. Hovvever, the study also found that dtalopram 
was potentially more cardiotoxic than other SSRIs in 
overdose, causing sỉgnificant prolongation of the QT inter- 
val (see below). ỉn  additỉon, serotonin syndrome was 
noted as being a common ỉeatùre of SSRI overdosage 
although in most cases symptoms were not severe or Ufe- 
threatening.
• Fatal overdose was reported with átalopram in  6 

patìents,3 although the suggested cause of death as 
cardiac dyshmction rather than seizures was disputed.4 
Nonetheless, cases7-5 oi cardiac abnonnalities (induding 
prolongation of the QT interval) assodated with 
dtalopram overdose have contìniied to be reported, 
and routine ECG monitorỉng may be necessary in  the 
management of overdosage. Some authors consĩder that 
a metabolite, didemethyldtalopram, rather than dtalo- 
pram itselí, may be responsible ỉor the cardỉotoxidty seen 
with dtalopram  overdose.5 At therapeutic doses, 
concentrations of didemethyldtalopram are m uch 
lower than those of dtalopram and, in general, 
signiRcant cardiotoxidty is not seen; hovvever, in 
overdosage the am ount of didemethyldtalopram may 
be suíũdent to induce cardỉac conduction abnormalities.

• A repon involving 87 cases in which Ịỉuoxetím vvas taken 
in overdosage vvithout other drugs tound that the main 
symptoms were tachycardia, drominess, ttemor, and 
nausea and vomiting.6 These were considered relatively 
minor, and were of short duration, and supportive care 
was considered to be the only intervention necessary.

• Oỉ 41 cases of seU-poisoning vvith Ịluvoxamint, only one 
patient died and even here Đuvoxamine was not 
implicated.7 Prolonged cerebral depressỉon occunred in a 
patient after ũuvoxamine overdose,7 but this may have 
been due to an  interactỉon vvith temazepam which the 
patíent also took in  ovetdose.

• One hour after taking 2 g of sertraline in  a suidđe attempt 
a 42-year-old woman was Bushed, angry, emotionally 
labile, and easily distrarted but not psychotic.* Apart 
bom  vvatery bowel movements recovery was mainly 
uneventíul after ơeatm ent with gastric lavage, oral 
activated charcoal with sorbitol and intravenous 
hydration. In another case,9 symptoms resembling 
serotonin syndrome developed in a 51-year-old woman 
aíter an overdose attempt vvith sertraline; it was believed 
that the patíent may have taken as much as 8 g oí 
sertraline. She recovered with supportive treatment. 
Abnormal liver tunction tests have also been notéd after
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a suidde attempt vvith sertraline (see Effects on the Iãver, 
p. 420 2).

For a discussion of choice o! antidepressant w ith respect to 
toxidty in  overdosage, see under Depressíon, p. 398.1.
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Treahnent oỉAdverse Effects
Treatment of overdosage with an SSRI involves appropriate 
symptomatic and supportive therapy. Aaivated charcoal 
may be given orally if the am ount ingested was large (see ! 
p. 424.1) and ơeatm ent is vvithin an hour of ingestion, 
provided the ainvay can be protected. Dialysis, haemo- 
períusion. exchange translusion, and measures to increase 
urine production are considered unlikely to be of beneíìt.

Adivated charcoal. The UK Poisons Iníormation Service 
considers the beneíit of gastric decontamination in the 
management of overdosage vvith SSRIs to be uncertain. 
Hovvever,. it is suggested that oral activated charcoal may 
be considered in adults and children iỉ this is given vvithin 
1 hour of ingestion and the quantity of SSRI exceeds the 
following amount, provided that the ainvay can be pro- 
tected:
• dtalopram: 2 mg/kg
• esdtaĩopram: 1 mg/kg
• Duoxetine: 6mg/kg
• Quvoxamine maleate: 15mg/kg
• paroxetine: 3 mg/kg
• sertraline: 7 mg/kg

Precautions
Because of their epileptogenic eữect SSRIs should be used 
w ith caution in patients with epilepsy or a history of such 
disorders (and should be avoided ií the epilepsy is poorly 
conơolled). Treatment should be stopped ư seizures develop 
or w hen there is an increase in seizure írequency. Care is 
advised in  patients receiving EGT as prolonged seizũres have 
occurred rarely. SSRIs should alsp be used with cautìon in 
patients with cardiac dlsease or a history of bleedỉng 
disorders. Although SSRIs are prelerred to tricydics for the 
treatm ent of depression in patients vvith diabetes, they may 
alter glycaemic conưol and thereỉore caution is also 
vvarranted in diabetic subjects. SSRIs should be used with 
caution in patients with angle-dosure glaucoma.

Huoxetine should be stopped in patients who develop a 
rash since systemic eííects, possibly related to vasculitis, 
have occurred in such patients. Fluoxetine undergoes 
hepatíc metabolism and should be used with caution and in 
reduced doses in patients with impaừed hepatic ỉunction.

Patients should be dosely monitored durìng early 
therapy until signihcant únprovement in depression occurs 
because suidde is an  inherent risk in depressed patients. For 
hirther details, see under Depression, p. 398.1. For a 
discussion oỉ the concem that SSRỈs may increase suiddal 
ideation, and concems about their use ỉor depression in 
chỉỉdren and adolescents, see Eỉfeas on Mental State in 
Adverse Effects, p. 420.2. Suỉddal thoughts and behaviour 
may also develop during early treatm ent vvith antidepres- 
sants for other disorders; the same precautions observed 
w hen treating patients w ith depression should thereíore be 
observed when treating patients with other disorders. If 
SSRIs are given for the depressive component of bipolar 
disorder, mania may be predpitated. Symptoms may also 
vvoisen during the inỉtial ưeatm ent of panic disorder vvith 
SSRIs.

SSRỈs may impaừ períormance of skilled tasks and, if 
aHected, patients should not drive or operate machinery.

Some licensed product iníorm ation recommends 
reduced or less ừequent dosage of SSRỈs íor elderly padents.

SSRIs should generally be vvithdravvn gradually to reduce 
the risk of withdrawal symptoms although this may be 
unnecessary for íluoxetme because of its long haU-liíe.

Abuse. There have been occasional reports of individuals 
abusing Auoxetine.1-2

1. Pagỉiaro ỈA. Paglỉaro AM. Fluoxetine abuse bv an ỉntravenous drug User.
Am J Psychiatry1993; 150: 1898.

2. Tinsley JA, tí a l Pluoxeõne abuse. Maỵo Clừi Pro< 1994; 69: 166-8.

Blood disorders. For a reíerence recommending cautious 
use oí SSRIs in patients with a history of bleeding disor- 
ders, see Eííects on the Blood in Adverse Eữects, p. 419.2.

Breast ỉeeding. The American Academy of Pediatrics1 con- 
siders that the effed of all antidepressants, induding SSRIs 
(Huoxetine, Đuvoxamine, paroxetine, and senraline) on 
nursing iníants is unknow n but may be oí concem. In 
additỉon, most licensed product inlormation advises that 
SSRIs should be avoided by vvomen during breast íeeding.
• Citalopram and its metabolites have been detected in 

breast milk; however, in one study, the plasma 
concentrations in exposed intants were either very low 
or undeteaable and no adverse effects were reported.2 In 
another study. 3 out of 31 breast-fed iníants whose 
mothers were taking dtalopram had adverse eíỉects. 
spedíicaUy one case each of colic, decreased feeding, and 
irritability.3 Hovvever, there was no signilĩcant increase 
in the risk of adverse events in this group of iníants when 
compared with either iníants of depressed mothers not 
taking dtalopram, or inlants of healthy Controls.

• Symptoms of colic were reported4 in a 6-weck-old iníant 
whose mother was taking Ịlupxelini 20 mg daily. The 
concentrations of Duoxetine and its active metabolite 
noríluoxetine were 69 nanograms/mL and 90nano- 
grams/mL respectively in breast milk, and 340nano- 
grams/mL and 208 nanograms/mL respectively in the 
infant's plasma. The infant's symptoms resolved when he 
vvas íormula íed. Post-natal vveight gain has been 
reduced in iníants exposed to íluoxetine during breast 
íeeding, although in all cases the reduction was less than 
2 Standard deviations belovv the norm.5 In another 
report,6 several seizure-like episodes occuưed in a breast- 
fed iniant whose mother was taking íluoxetine in 
addition to carbamazepine and buspirone; hovvever, 
plasma drug concentrations in the iníant vvere signilicant 
only íor Quoxetine and norlluoxetine. In a study7 of 10 
women taking Uuoxetine while breast leeding 11 iníants, 
breast milk concentrations of ũuoxetine ranged from
17.4 to 293 nanogram s/m t and of noríluoxetine from
23.4 to 379.1 nanograms/mL. No adverse effects were 
noted in the infants. Similar concentrations have 
occurred in other breast-fed inlants w ithout any 
apparent drug-induced adverse effects.*'10 Fluoxetine 
and noriluoxetine were deteaed in the milk of 14 
nursing tvom en." Blood samples vvere taken írom 9 of 
the infants in the study, and ol these, íluoxetine was 
detected in the plasma oí 5 and noriluoxetine in 7. 
Although it was felt that many iníants wonld tolerate the 
mean combined dose of ỉluoxetine and noríluoxetine 
ưansmitted Via breast milk in this study, there was 
considerable interpatient variability in estimated inlant 
dose and caution should be exerdsed; neonates in 
particular had higher concenưations of norAuoxetine 
than older iníants. Moreover, since both Đuoxetine and 
norOuoxetine have long halí-lives, neonates already 
exposed in utero may have an additional risk of adverse 
elíects during breast íeeding.

• The excrenon of Ịluvoxamine into breast milk vvas 
studied12 in a vvoman vvho had been receiving 
Auvoxamine maleate lOOmg ivvice daily for 2 vveeks. 
The concentration of lluvoxamine base 4.75 hours aher a 
dose tvas 310nanograms/mL in matemal plasma and 
90 nanograms/mL in breast milk. It was estimated that an 
iníant would ingest only 0.5% of the daily matemal 
intake. It was considercd that these data supported the 
notíon that the use of Auvoxamine by nursing mothers 
posed little risk to the iníant. A subsequent study13 íound 
no detectable drug concentrations in the plasma of 
breast-íed inlants exposed to Auvoxamine; the authors 
suggested that Auvoxamine vvas a reasonable choice (or 
nursing mothers requiring treatment for depression.

• A lthough paroxetine was detected in measurable 
concenưations in the breast milk of a group of 10 
nursing mothers receiving paroxcúne no adverse effeas 
w ere reponed in any of their breast-íed iníants.14 
Paroxeóne could not be deteaed in the plasma of 7 of 
the 8 iníants from whom samples were obtained and in 
the other iníant, concentrations vvere not quantihable. 
Another study invohãng 7 vvomen suggested that the 
dose of paroxetine to  suckling inỉants vvould be 0.7 to 
2.9% of the weight-adjusted matemal dose.15 A later 
study13 also found no detectable drug concenơations in 
the plasma of breast-fed iníants exposed to paroxetine: 
the authors suggested that paroxetine was a reasonable 
choice for nursing mothers requiring ưeatment for 
depression. In a prospective cohon study, weighr gain at 
6 and 12 months of age in inlants vvhose mothers took 
paroxetine during breast ỉeeding was not adversely 
aHeaed vvhen compared with the iníants of mothers 
who either did not breast íeed or breast fed vvithout 
taking any drugs during laaarion;14 in addition, there 
was no diữerence in reaching the usual developmental 
milestones betvveen the iníants o{ the 3 groups.

• Plasma concenưations of sertraline were undeteaable it 
a breast-fed iníant despite the presence of concentration : 
in the mother's breast milk ranging from 8.8 to 
43 nanograms/mL over a 24-hour period.17 Hovvever, th< 
authors pointed out that metabolite concentrations wer< 
not measured and that serưaline may have been presen 
in  the inỉant at a  concenưation belovv the level o 
sensidvity of the assay. Other studies13’1*'21 have founc 
desmethylsertraline in breast milk, vvhich was alst 
detected in  the plasma oí some of the iníants ỉn severa 
studies13-18-20-21 but not all.19 The authors of at least om 
study13 suggested tha t senraline was a reasonable choicí 
for nursing mothers requiring ưeatment for depression 
In addition, some authors recommend expressing ani 
discarding breast milk 8 to 9 hours aíter a matemal dose 
when levels of desmethylserưaline and sertraline art 
maximal, in order to signiỉicantly reduce infant exposurt 
to senraline.21

1. American Academy oí Pediatrics. The transỉcrr oỉ drugs and othe 
Chemicals into human milk. Ptdiaĩria 2001; 108: 776-89. fRetứed Ma; 
2010] Correaion. ibid.; 1029. Also availablc at: http:/7jappolicv 
aappubfications.Org/cgi/comcm/fuli/pediatrics%3bl08/3/776 (accessec 
24/11/05)

2. Heikkinen T. etal. Chalopram in pregnancy and laciaúon. CUn PhtĩntuỉCi' 
Thcr 2002; 72: 184-91.

3. Lee A. tí al. Frequency of iníant adverse evenis thar are .issociaied vviil 
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5. Chambcrs CD. tí al. Weight gain in infanis brcastled by mothen wii( 
take íluoxctine. Pediatria 1999; 104: ỉ 120-1.
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a nursing moiher/inỉam pair. Clirt Pediưtr ỊPhila) 19'>8; 37: 41-4.
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9. Burch KJ. Wells BG. Fluoxetine/norfluoxeiine concentrations in humar 
milk. Pedìatria 1992; 89: 676-7.

10. Yoshida K. tí a l Fluoxeũne in breast-miỉk and devclopmental outcome 
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11. Krisiensen JH, tí a l Distribution and excretion of nuoxetỉnc antí 
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Pharmacõi 1991; 31: 209.
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Psydùatry 1995; 56: 243-5.
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children. SSRỈs are associated Wlth Pn increased rísk of 
potentially suicidal behaviour when used íor the treat- 
ment of depression in children and adolescents under 18 
years old; for hirther details, see under Eííects on Mental 
State, p. 420.2.

Diabetes mellitus. A patỉent vvỉth type 1 diabetes mellúuí 
lost hypoglycaemic avvareness alter staning therapy with 
nuoxetine.1 Awareness retumed on tapered withdrawal ol 
Auoxetine. Changes in blood sugar concentrations may 
occur in patients w ith diabetes treated for dcpression with 
SSRIs (see also EHects on the Endocrine System, p. 419.3); 
hovvever, these may represent an improvement in glycae- 
mic conơol.2

1. Savvka AM, tí al. Loss of hypogỉycemỉa awareness in an aoỡiescent with 
type ỉ diabetes mellỉrus during treatmem vviih íluoxetìnu hydrochloride.
J Pediatr 2000; 136: 394-6.

2. Lustman PJ. tí al. Fluoxeúne for depression in diabetes a raodoraized 
doubỉe-bỉind placebo-controlled trial. Diatxĩcs Care 2000, 23: 618-23.

Driving. w hile affective disorders probably adversely a ííea  
driving skill,1-2 aeatm ent with antidepressants can also be 
hazardous,' although patìents may be saíer drivers vvith 
medication than without.2 Impairment of periormance is 
largely related to sedative and antimuscarinic eííeas. 
These are more pronounced with older antidepressants 
such as the tricydic antidepressants than vvith the SSRIs, 
but a comparative study3 of Auoxetine (an SSRI) and 
dosulepin (a tricyclic) in healthy subjects shovvcd a similar 
but apparently small potential íor impairing psychomotor 
and driving períormance. A later epidemiological study4 
was unable to conĐrra any increased risk of road-traffic 
acddents in those drivers receiving tricyclic antidepres- 
sants or SSRỈs.

In the UK, the Driver and Vehide Licensing Authority 
(DVLA)5 considers that drugs such as SSRIs may have fewer 
adverse eílects on drivers than antidepressants with 
pronounced antimuscarinic or antihistaminic adverse

AU cross-reíerences reíer to entries in Volume A
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effects, such as tricyclic antidepressants. Hovvever, all drugs 
acnng on the CNS can im paừ alertness, concentration, and 
driving períormance. particularly at the start of treatment or 
when the dose is increased; driving must cease ư patíents are 
adversely affeaed. Patients with severe depressive illnesses 
complicated by signiHcant memory or concentradon 
problems, agitation, behavioural disturbances, or suicidal 
thoughts should also cease drivlng pending the outcome of 
medical enquiry.

1. Ashion H. Drugs and drỉving. Adverst Drug Reaơ Bulì 1983; 98: 360-3.
2. Cremona A. Mad drivers: psychiatric iUness and driving perỉonnance. Br 

J Hosp Med 1986; 35: 193-5.
3. Ramaekers JG. tí aỉ. A comparative study of acute and subchronic eỉĩects 

of dothỉepin, ũuoxetine and placebo on psychomotor and actuaỉ drỉving 
períormance. Br J Cỉin Pharmacol 1995; 39: 397-404.

4. Barbone F, tí al. Assodation of road-traffíc accidents with 
benzođỉazepine use. Lâncet 1998; 352: 1331—6.

5. Driver and Vehide Licensỉng Agency. For medỉcal practitìoaersỉ at a 
gỉance guịde to the current medỉcaỉ standards of ũtness to drive (issued 
November 2013). Availabỉe at: https://www.gov.uk/govemment/ 
upỉoads/system/uploads/attachment_data/fiỉe/2 5899 l/aagvl.pdí 
(áccessed  20/11/13)

Gastrointestinal disorders. For the opinion that the SSRỈs 
may produce a dinically important increase in the risk of 
upper gastrointestínal bleeding in  patients w ith a high risk 
of such bleeding, see under E£fects on the Gastrointestinal 
Tract, p. 420.1.

Giaucoma. For reíerence to- SSRIs predpitating or exacer- 
baóng symptoms of glaucoma, see Effects on the Eyes, 
p 420.1.

M ania. Hypomania or mania have been reported with the 
SSRIs; consequently, UK licensed product iníormation 
recommends that SSRỈs should be withdrawn in any 
patient entering a manic phase.

Fluvoxamine was\assodated vvith ma rúc behaviour in  8 
patients who were being treated for major depression;1 3 
also had obsessive-compulsive disorder. Daily doses of 
Quvoxamine ranged bom  75 to 300 mg and duration oí 
therapy to development of manic behaviour bom 2 to 6 
vveeks. The authors w ere unable to determine w hether 
ỉluvoxamine had induced mania or unmasked latent bipolar 
disorder in these patients. However, they recommended 
that ũuvoxamine-treated patients should be monitored íor 
manic behaviour.

Symptoms of manic behaviour also developed in a 7- 
year-old gừl aíter taking sertraline ÍOĩ about 2 vveeks for the 
treatment of major depression.2 she recovered vvithin a few 
vveeks of stopping sertralũie.

1. Dorevitch A. tí al. Fluvoxamine*associated manỉc behavỉon a case series. 
Am Pharmacother 1993; 27: 1455-7.

2. Ghaziuddin M. Manỉa induced by sertraỉine in a prepubertaỉ child. Am J 
Psychiatry 1994; 151: 944.

Porphyría. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, classihes Auoxetine as not 
porphyrinogenic; it may be used as a drug of first choice 
and no precautions are needed.1

1. The Drug Daubase íor Acute Porphyría. Avaỉỉable at: http://www. 
drugs-porphyria.org (accessed 11/10/1 ỉ)

Pregnancy. In an early prospectìve study1 comparing 128 
pregnant women exposed to a mean daily dose of about 
26 mg of Huoxetine during their ũrst trimester with con- 
trol groups given tricydic antidepressants or 
non-teratogens, the inddence of n eo n a ta l m alío rm a- 
tlo n s  was similar in all groups and did not exceed tha t in 
the general population. However, there was a tendency to 
a higher inddence of m iscarriages in the groups given 
íluoxetine or tricyclics. A later prospeaive study2 compar- 
ing 228 pregnant tvomen taking íluoxetine with a control 
group taking non-teratogens also íailed to find a signih- 
cant increased inddence in major íetal abnormalities in 
the íluoxetine group; it also did not reveal an increased 
risk of miscarriage. There was an increase in  the inddence 
of minor íetal abnormalities in iníants exposed to fluox- 
etine durìng the first trimester. Also, inlants exposed to 
Auoxetine during the third trimester had more perinatal 
complications such as prematurity, low hiU-term birth- 
vveight and length, and poor neonatal adaptation com- 
pared wlth inỉants exposed only during the first and sec- 
ond trimesters. However, the design of this study was critì- 
dseđ3 because of several methođological problems such as 
unmatched conưols and 'a higher matemal age in  the 
Auoxetine group, which may partly explain the excess of 
poor perìnatal outcomes.

The manufacturer evaluated the outcome of 796 
pregnandes in vvhich the mother received ũuoxetìne 
during the first trũnester and considered that it was unlikely 
that ũuoxetine increased the risk of miscarriage or letal 
malformation.4 A prospective controlled study5 on 
pregnancy outcome in women exposed to  Đuvoxamine, 
paroxetine, or sertraline also ỉound that, when used in 
recommended doses, there appeared to be no increase in  the 
risk of major congenital malỉormations, miscaniages, or

still-births when compared with women exposed to 
non-teratogens. Nonetheless, the results bom  a more 
recent meta-analysis which induded some of the above 
studies have suggested tha t m atem al exposure to 
antidepressant treatment (spedHcally SSRIs, tricydics, 
nefazodone, ưazodone, or venlaíaxine) may signibcantly 
increase the risk of miscarriage in comparison to women not 
exposed to antidepressants.4 However, th e  authors 
acknowledged that the underlying depression itseU mỉght 
be a contributing íactor to the ỉncreased risk.

There is some evidence that paroxetine may. be more 
teratogenic than other antidepressants. In 2005, the 
manuíacturer GlaxoSmithKline commented7 on the results 
of 2 studies on the use of anddepressants in pregnant 
women. Data bom  a reơospective us epidemiological study 
showed a non-signiflcant, 1.5-fold increase in the risk of 
cardiovascular malíormations, particularly ventricular 
septal dríects, in the inỉants of mothers who hađ taken 
paroxetine during pregnancy when compared w ith those 
whose mothers had taken other antídepressants. The data 
also showed a signihcant increase in the overãll risk of major 
congenital maUormadons (induding cardiováscular deíects) 
in those iníants exposed to paroxetine. A second study using 
data bom  the Svvedish national birth registry also ỉound a 
twofold increase in the risk of cardiovascular malỉqrmations 
in iníants exposed to paroxetine w hen compared with the 
general population; however, this study did not find an 
increase in the overall risk of major congenital malíorma- 
tions in those iníants exposed to paroxetine. Based on these 
íindings, the manuíacturer revised the product literature for 
paroxetine to strengthen the vvamings on its use ữi 
pregnancy. More recently, a Danish study* conduded ihat 
there was a signiỉicant, twofold increase in the risk of septal 
heart deíects with the SSRIs as a group (speộBcally 
dtalopram, íluoxetine, paroxetine, and sertraline) when 
compared with a general population of pregnant women. 
However, when considered individuaUy, the increase in  risk 
was only statistically signiỉicant for rìtalopram and 
sertraline. The risk of major congenital malíormatìons 
overall was not increased in this stuđy. These somewhat 
conílicting results may be explained by methodological 
diBerences between the studies.

M atemal use of SSRIs has been assodated with 
n eo n a ta l com plications. CNS toxidty and an  increased 
heart rate vvere reported in a neonate whọse mother had 
received 20 mg of Auoxetine daily throughout most of her 
pregnancy.’ The neonate’s symptoms rẽsolved 96 hours 
after delivery. In another neonate whose mother took up to 
30 mg daily of tluoxetine throughout the third trimester 
cardiac arrhythmias were noted.10 In a matched-control 
study11 the rate of complications aber delivery in  55 inỉants 
exposed to paroxetine during the thbd trimester was higher 
than in a control group who had been exposed to paroxetine 
or non-teratogenic agents during the first or second 
timesters. 'Complications that occurred in the iníánts 
exposed in the third trimester induded respiratory distress 
(9 cases), hypoglycaemia (2 cases), bradycardia (1 case), 
jaundice (1 case), and suckling problems (1 case). More 
recently, another matched-contrõl study12 has suggested 
that exposure to SSRIs (in this case Auoxetine, paroxetine, 
and seitraline) after the 20th week of gestation may 
increase the risk of persistent pulmonary hypertension of 
the newbom (PPHN). Of 377 infants with a conũrmed 
diagnosis of PPHN, the mothers of 14 (3.7%) had taken an 
SSRI aíter the 20th week of gestation, compared with only 6 
out of 836 inlants (0.7%) in the matcheđ-control group. 
Although these hgures represent about a sixíold increase in 
the risk ol PPHN in iníants exposed to SSRIs in utero, the 
absolute risk remains relatively low (about 6 to 12 per 1000 
vvọmen).

Several reports213'17 have described symptoms such as 
jitteriness. irritability. sleep disturbances, and altered  
musde tone in neonates who had been exposed to SSRIs 
in utero, espedally during the third trimester; in  the majority 
of cases the symptoms are mild and seU-lỉmiting. Although 
withdrawal symptoms have been reported vvith most SSRIs, 
they have been more commonly reported in those neonates 
exposed to paroxetine.1* More recently, some authors have 
used the term neonatal behavioural syndrome to reíer to 
such symptoms.14 It is undear whether the symptoms 
represent a vvithdratval syndrome or dbect serotonin 
toxidty;,’•17•1, however, it has been suggested by some that 
in-utera exposure to SSRIs with a short half-life such as 
paroxetine may lead to a neonatal withdrawal syndrome 
whereas exposure to an SSRI with a long halí-liíe, 
particularly íluoxetine, may maniíest as neônatal serotonin 
toxidty.14 There have been case reports ọf inbáventricular 
haemõưhage Ịn neonates whose m othen took SSRIs during 
late pregnancy but there is cuiTently not enough diata to 
determine whether the bequency of such bleeds in inỉants 
exposed to SSRIs is higher than normal.17

The ebects of Auoxetine on íetal neu ro d ev e lo p m en t 
were studied20 in 55 pregnant women by later assessing 
gỉobal IQ of the children; no diBerences were seen in  those 
exposed to Quoxetine in utero during the first trimester

compared with those exposed to tricydic antidepressants or 
adverse developmental inũuences. A subsequent study 
indỉcated that exposure to ỉluoxetine or tricydic antidepres- 
sants throughoùt gestation did not appear to aỉfect cognitíon 
advendy.21 In another follow-up study, subtle diBerences 
in  motor developm ent and conưol, in  particular 
nemulousness and inappropiiate fine motor movements, 
were noted in the iníants and children of depressed mothers 
who had taken SSRIs during pregnancy when compared 
vvith the inỉants of depressed mothers who had not taken 
any medication.22 However, in other measures of mental 
development no diHerences between the two groups were 
seen.
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Surgery. In patients undergoing orthopaedic surgery, the 
risk of perioperative blood loss was signiAcantly increased 
in those taking serotonergic antidepressants (specihcally 
clomipramine, íluoxetine, ỉluvoxámine, paroxetlne, serơa- 
line, and venlaíaxine) when compared with those on 
non-serotonergic antidepressants.1 In addition, there was a 
signihcant increase in the need for blood transíusion dur- 
ing surgery in those on serotonergic antidepressants com- 
pared vvith those not receiving antidepressant medication.

I. Movig KLL. tí al. Reỉationship of serotonergic antìdepressants and need 
for blood ưansỉusion in onhopedỉc surgical patients. Anh ỉntrm Med
2003; 163: 2354-8.

Withdrawal. Withdrawal reactions have been reported for 
all SSRIs and the related antidepressants mlrtazapine and 
venlaíaxine on dosage reduction or stopping ơeatment, 
although the bequency of such reactions may vary.1'5 Par- 
oxetine and venlaíaxine have been assoõated with with- 
dravval reactions more often than other serotonergic 
antidepressants; in the case of paroxetine this may be due, 
in part, to its short half-lUe. Flụvoxamine also has a short 
haU-lUe and has been shovvn in some studies to hạve a 
high risk of withdrawal reactíons. The apparent lower risk 
of withdrawal reactions with Đuoxetine may be due to its 
long half-life. Other factors that increase the risk of with- 
dravval reactions indude abrupt withdrawal, the use of 
high doses, and prolonged therapy.5

■ In general, withdrawal reactions tend to occur vvithin 3 
days of stopping an SSRI or related antidepressant,1-4-5 
although a delay oí up to 2 weeks may be noted with 
ũuoxetine.5 Common symptoms indude dizziness, numb- 
ness and tingling. gasưointestinal dỉsturbances (particularly 
nausea and vomicỉng), headađie, svveating, anxiety, and 
sleep disorders. In some cases withdrawal symptomsmay be 
severe and disabling. There has also been a report4 of 2

https://www.gov.uk/govemment/
http://www
http://www.gsk.com/media/paroxetine/
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patíents w ithout a history of major psychiatric disorder who 
developed severe behavioural symptoms w hen paroxetine 
vvas withđrawn. Wiứidrawal was abrupt in one patìent and 
more gradual over a 12-day period, in the other. Symptoms 
were mainly hypomanic over the Đrst few days, followed by 
a period of escalated ego-dystonic aggression, behavioural 
dyscontrob and suỉddal ideation.

'Antídepressant dose tapering appears to reduce the 
ừequency and severity of withdrawal reactions.5 The BNF 
recommends tha t ãny antỉdepressant, including an SSRI, 
that has been taken regularly for 8 weeks or more should be 
stopped gradualỉy over a period oỉ about 4 vveeks, or as 
much as 6 months in patients who have been receiving 
long-term maintenance therapy.

The vvithdravval syndrome of the SSRIs is not considered 
to be a consequence of dependence.4-3

See also Extrapyramidal Eííects under Adverse Effeas, 
p. 421.2. For debate about vvhether a withdrawal syndrome 
exists in neonates whose mothers have received SSRIs see 
Pregnancy, p. 423.1.

1. Price JS, eta iA  comparison oí ihe posi*markeiing saỉety of íour selective 
serotonín rc-upuke inhibiiors índuding the invesũgation oỉ symptoms 
occuiTÌng on wiihdrawal. Br J Oin Pharmacol 1996; 42: 757-63.

2. Adverse Drug Reaciions Advisory Commiuee (ADRAC). SSRI s and 
vvithdrawal syndrome. Ausi Advene Drug React Bull 1996: 15: 3. Also 
avaỉlable ac http://www.tga.gov.au/adr/aadrb/aadr9602.htm (accessed 
14/08/08)

3. Coupland NJ, et đi. Seroionỉn reuptake inhibitor withdrawal. J ơin 
Psychopharmaai 1996; 16: 356-62.

4. CSM/MCA. Selective seroionỉn reuptake inhibitors {SSRls), Current 
Problems 2000; 26: 11-12. Aỉso available at: http://www.mhra.gov.uk/ 
home/idcplg?IdcScrvice*GET_FILE&dDocName»CON007460&Revi* 
sionSeỉectionMethod*LatestReỉeascd (accessed 24/11/05)

5. WeQer IVD. Rtport of the CSM Expert Workiný Group on the sạỊẽty oỊseleaivt 
serotonin reuptake inhibitor antidepressants. London: The Staùonery Oííice. 
2005. Also available at: http://www.mhra.gov.uk/home/idcplg? 
IdcService=GET_FILE6-dDocHame*CONO]94726-RevlsionSeleCTion- 
MethodáLatestReỉeased (accessed 14/08/08)

6. Bloch M, et aỉ. Severe psychiatric symptoms associated wỉth paroxetỉne 
withdrawaỉ. Lancet 1995; 346: 57.

Interactìons
SSRIs interact with other drugs mainly as a result of their 
inhibitory activity on hepatic cytochrotne P450 isoenzymes. 
Individual SSRỈs do not all show the same degree of 
inhibition nor do they react with the sa me isoenzymes. The 
drugs inhibited by spedAc SSRIs dependỉ on the isoenzyme 
aữected.

As SSRIs have occasionally been assodated with bleeding 
disorders and other effects on the blood, caution Is advised 
when they are given with drugs known to aỉled  platelet 
hmctìon.

Although different antídepressants have been used 
together under expcrt supervision in reỉractory cases of 
depression, adverse reactions induding the strotonirt 
syndrome (see p. 445.2) may occun in its more severe 
ỈOrm, serotonin syndrome- 'can resemble neuroleptic 
malignant syndrome. Sequentíab prescribing of diílerent 
types of antidepressant may also prõduce advẽrse reactions, 
and an  appropriate dm g-ừee interval should elapse 
between stopping one type of antidepressant and starting 
another. SSRIs should not generally be given to patients 
recdving MAOIs or íor at least 2 vveeks after theừ  use. No 
treatment-free period is necessary aíter stopping a reversible 
inhibitor of monoamine oxidase type À (RỈMA) and starting 
an SSRL At least one week should elapse between 
withdrawing an SSRI and starting any drug liable to 
provoke a serious reaction (e.g. phenelzine); in the case of 
the SSRI sertraline the drug-íree interval is extended to 2 
weeks, and for ũuoxetine 5 weeks, because of their longer 
halí-lives. (For Auoxetine, the interval may need to be 
hirther extended if therapy has been prolonged or if high 
doses have been given.) Adverse eỉíects such as the 
serotonin syndrome may also occur vvhen the SSRIs are 
given with other drugs known to act on the same 
neurotransmitter, a consequence of synergistic interaction.

Purther details conceming some of these interactions, 
and others, arc given below.
Reterences.
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Antiboderials. Rapíd development of delírium was 
reported1 in a patient when clarithTomydn was added to his 
exỉstmg regimen of ũuoxetine and niưazepam. It was sug- 
gested that his delirium was a result of increased plasmã- 
Auoxetine concentrations produced by the inhibition of 
cytochrome P450 enzymes by darithrom ydn. Serotonin 
syndrome developed in a patient given erythromyón in 
addition to sertraline;2 this was attributed to inhibition of 
CYP3A4 by the antìbaaerial, resulting in accumulation oỉ 
the SSRI. There have also been repons of serotortin 
syndrome when linezolid was given with Đuoxetine,3 ser-

ttaline,4 paroxetine,’ and dtalopram 6; in  the latter case 
the patient developed complications induding metabolic 
addosis and ultimately ỉatal cardiac arrest.4 Reviews of 
serotonin syndrome assodated vvith the use of linezolid 
suggest that serotonergic antídepressants such as the SSRIs 
are the interacting drug most often implicated.7•,  How- 
ever, it has been suggested that if warranted, linezoIid 
may be given to patients receiving serotonergic antidepres- 
sants provỉded the patient is careỉully monitored ỉor signs 
and symptoms oi serotonin syndrome.’

1. Pollak FT. t l «/. DeUrium probably induced by darithromydn in a patient 
receivỈDg Auoxeiine. Ann Pharmaeother ỉ 995; 29: 486-8.

2. Lee DO, Lee CD. Serotonin syndrome in a child assocỉated wiih 
erythromydn and sertraline. Phàrmacoứterapy 1999; 19: 894-6.

3. Steinberg M. Morỉn AX. Miỉd serotonln syndrome assodated with 
concurrent lineiolid and Auoxetine. Am J Heúlth-Syỉt Pharm 2007; 64: 
59-62.

4. Lavery s, et ai Uneiolỉd and serotonin syndrome. Psychosomatía 2001; 
42: 432-4.

5. Wìgen CL Goetz MB. Serotonỉn syndrome and Hnezolid. Clin ỉnfea Dù 
2002:34: 1651-2.

6. Bemard L et ai. Serotonin syndrome aíter concomiiani treaimenr wùh 
ỉinexolid and dtaỉopram. Cỉin lnfea Dừ 2003; 36: ỉ 197.

7. Lawrence KRa et ai. Serotonín loxidty associaied wì(h ihe use uí 
linnolid: a review of posimarkcting data. Clin ỉnfeơ Dis 2006; 42:1578- 
83.

8. Taylor JJ, et aỉ. Uneiolid and scrotoncrgic drug inieractions: a 
retrospeoive survcy. Cltn InỊect Dừ 2006: 43: 180-7.

9. PDA. Drug Salety Communicủtion: updaied iníormation abỡiu the dmg 
interactỉon between lineĩolid (Zyvox) and serotnnergỉc psychidtTic 
medicaiions (issued 2ỡth Onober, 2011). Available at: hltp://vvww,ída. 
gov/Dnigs/DrugSaíeiy/ucm27625l.hun (acccssed 06/11/12)

Anticoagulants. SSRIs may increase the anticoagulant 
activity of some anticoagulants indudỉng acenocoumarol 
and warfarin (see p. 1531.3).

Antidepressants. Combination therapy with điffering 
dasses o( antidepressants has been used snccesshilly in the 
treatment of drug-resistant depression. Ít should be 
emphasised. however, that such combinations may result 
in enhanced adverse reaaions OT interactions, and ỉhould 
be used only under expert supervision. For hm her details 
of the interactionỉ between duterent antidepressants when 
given together, see Phenelzine, p. 447.2. For details of the 
serotonin syndrome that can arise when two serotonergic 
drugs with dưíerent mechanisms oi action are given, see 
under Adverse Eíleas of Phenelzine, p. 445.2.

AnHepilepticỉ. Antidepressants may antagonise the aaiv- 
íty of antiepileptics by lowering the convulsive threshold.

There has been a report of the serotonin syndrome (see 
p. 445.2) developing in a patient 14 days aitcr Auoxetine 
had been added to carbamazepine therapy.1

Phenobarbital has been reported to reduce serum 
concentrations of paroxetine.2 Steady-state serum concen- 
ưations of paroxetine wcre íound to be lower in patients 
taking phenytoin than út those takìng carbamazepine or 
valproate.3

Low serum concentrations of citalopram have been 
reported in 2 patients also ta kin g carbamazepine.4 Serum 
concentrations increased w hen carbamazepine was chan- 
ged to oxcarbazepine.

Some SSRIs have been reported to increase plasma 
concenưatíons of carbamazepine (see p. 516.2) and 
phenytoin (see p. 543.1). For conũictìng reports oi the 
eílect of Auoxetine on seTum-valproate concentrations, see 
p. 557.2.

1. Dursun SM. et aỉ. Toxic scrotonìn syndrome aher Quoxetỉne plus 
carbamazepine. Latìcet 1993; 342: 442-3.

2. Greb V/H. et ai. The eíỉect of liver enzyme inhibition by dmetidine and 
enzyme inductỉon by phenobarbitone on the pharmacokỉnetics oí 
paroxetine. Acta Psyehiaỉr Scartd 1989; 80 (suppl 350): 95-8.

3. Andcnen BB. et ai. No iníhience of the antidepressant paroxetine on 
carbamazepine. valproate and phenyioừỉ. Epilepsỵ Res 1991; 10:201-4.

4. Lelnonen £, Cf aí. Substỉtutỉng carbamaxepine with oxcarbazepine 
increases dtalopram levels. A report on two cases. Pharmacopsyxhiatry 
1996;29: 156-8.

Antihistamines. Cyproheptadine given to male and íemale 
patients as treatment íor sexual dysfunction induced by 
ũuoxetine or paroxetine has produced re-emergence of 
previously controlled depressive syTnptoms1-2 or bulimia 
nervosa’ in some patients.

Citalopram, fluoxetine, and Auvoxamine may increase 
plasma concenơatìons of astemiĩoỉc OI terỊenadine by 
inhibitìon of their hepatic cytochrome P450 metabolism, 
increasing the risk of ventricular arrhythmias; use together 
should be avoided.

1. Ftder R. Rcverul o( amidcprcssant aaivity al ĩluoxctinc by 
q^roheptadine ỉn three patỉems. J ơin Psỵchiatry 1991: 52: 163-4.

2. Chrùtensen RC. Adverse imeraaion oí paroxeáne and cyproheptadine. 
J CIỜI Pĩỵchiaữy 1995; 56: 433-4.

3. Goỉđbloom DS, Kennedy SH. Advcrse inieraction oỉ Auoxetine and 
cyproheptadine in two patients with buỉimia nen'osa. J Clin Pĩydùatry 
1991; 52: 261-2.

Antim alariab. For mention of the effect of the SSRI Ou- 
voxamine on the metabolism of proguanil, see p. 662.2.

Antimigraine drugs. There have been rare repons ol sero- 
tonin syndrome assocỉated with the use of SSRIs with

serotonin (5-HT[) agonists such as sumatríptan (see 
p. 681.3). Fluvoxamine may ỉnhỉbit the metabolism of fro- 
vatriptan and ĩolmitriptan (see p. 676.3 and p. 682.3, 
respectively). For the eííects when some SSRIs are used 
with dihydroergotamine, see p. 675.2.

Antimuscarinics. Por the eỉlect when SSRIs were taken 
vvith bematropine, see p. 896.1. For the ettect of paroxetine 
on procyctídừte, see p. 913.3.

Antineoplastics. Paroxetine may inhibit the metabolism ol 
tamoxifen; for íurther details, see p. 863.3.

Antipsychotics. For reports of adverse ettects in patients 
treated vvith SSRIs and antipsychotics, see under Chlor- 
promaàne, p. 1052.1. Interactions benvecn SSRIs and aty- 
pical antỉpsychotics are also menrioned under clozapinc, 
p. 1061.3. olaraapine, p. 1092.1, ríspcridone, p. 1105.3, and 
stTtindole, p. 1107.3.

Antiviralỉ. Plasma concentrations oí Auoxetine and other 
SSRIs are possibly increased by HlV-protease inhibitors, 
such as ritonavir. vvhich may inhibii rrietabolism of the 
SSRI. Unexpectedly, however. total exposure to par- 
oxetine was about halvcd by a ritontivir-boostid /osamprena- 
17r combinaúon in a study in healthy su^ects.1 Although 
the free íractìon of paroxetine in plasma vvas increased, 
suggesting that it had been displaced from protein binding, 
the raaximum concentration of free paroxetine was 
reduced.

The serotonin syndrome has been described2 in a Iew 
patients given rcgimens that induded Iluoxetine and 
antiretroviral-dose ritonavir. The reaaion also occurred in 
another patient given íluoxetine and efavirenz.

1. van der Lee MJ, et ai. ỉnieraaion siudy of ihc combined use ol 
paroxetine and íosamprenavir-riionavir in hcalihy subject&. Anùmịcrob 
Aỹents Chemother 2007; 51: 4098-4104.

2. DeSíỉva KE et a i Serotonin syndrome in HTV in/eaed índìviđuals 
receiving anilreưovira! therapy and Auoxetỉnc. AÌDS 2001; 15: 1281-5

Anxiolytics. Fluoxetine and Auvoxamine increase plasma 
concenơations of some benzodiazepines (see under Diaze- 
pam, p. 1068.3). For mention of possible interaaions 
between some SSRIs and buspừme, see p. 1043.2.

Beta blockers. For the effect when nuoxetine or Duvox- 
amine was taken vvith beta blockers, sce p. 1321.3.

Cidosporin. For the effea when Auoxetine or Auvox- 
amỉne was taken with ciclosporin. see p. 1956.2.

Cough suppressanỉs. For the elỉects when using Auox- 
etine or paroxetine with dextromethorphan, see p. 1661.2.

Dopaminergics. Selegilinc is an iưeversible selective inhibi- 
tor of monoamine oxidase type B. Serious adverse effects 
have been reported when selegiline and SSRIs have been 
used together (see p. 917.1). In some iìlstances, these reac- 
tions resemble the potentially fatal serotonin syndromes 
reported when SSRIs are givcn with non-selective MAOIs 
(see p. 445.2).

SSRIs should not generaUy be given to patients receiving 
selegiline, or for at least 2 vvecks aíter it has been stopped 
Similarly, at Ieast one week should elapse betvveen 
withdrawing an SSRI and starting selegiline; this intervaì 
should be increased to 2 vveeks for senraline, and to 5 weekí 
íor Auoxetine because of their longer half-lives.

Gastrointeỉtinal drugs. Acute dystonia has been noted ir 
a paúent given Auvoxamine and mitaclapramide.1 Sìmila; 
reports have been published for other SSRls (Auoxetine- 
or sertraline3) and metodopramide. Involuntary twitching 
tremor, and stiffness of the jaw and tongue occurred or 
both occasions aíter the usc oí intravenous metodo- 
pramide in a pacient also taking serưaline.4 The author. 
considered the adverse effects to be (eatures of the sero- 
tonin syndrome.

Por the effect of Auvoxamine on alosctron, and í  
recommendation that the combination be avoided, set
p. 1820.1

For the effea of Auvoxamine on proton pump inhibitors 
induding omeprazole, see p. 1874.1.

1. Palop V, et aỉ. Acute dysionia assodaied with nuvoxamine-metoclo- 
pramide. Ann Pharmacother 1999; 33: 382.

2. Coulicr DM. PỉlUns PL Ruoxetine and exxrapyramỉdaỉ side effects. Am. 
Psychiatry 1995; 152: 122-5.

3. ChrUtensen RC Byerỉy MJ. Mandibular dystonia assotíaied wiih the 
combtnation oí sertraline and meỉocỉopramide. J Clin Psychừttry 1996; 57 
596.

4. Fưher AA. Davis MW. Serotonỉn syndrome caused by sclectivt 
serotonin reuptake-inhibitors-metodopramidc inceractỉon. Am  Phar 
macother 2002; 36: 67-71.

General anaesthetics. For a report of a generalised tonic 
donic seizure in a patient receiving paroxetine and metho 
hexitaỉ sodium, see p. 1910.2.

A1I cross-reíerences reĩer to entries in Volume A
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Hypnotics. For reíerence to visual halludnations in 
pátients receivúig an SSRI concomitantly with ĩolpidem, 
seep. 1117.2.

Levothyroxine. For mentíon of a decreased eííect of 
levothýroxine in patients givcn scitraline concomitantly, 
seep. 2341.2.

Local anaestheiics. For the eữect of Quvoxamine on ropi- 
vacaine, see p. 1996.3.

Musde relaxants. For a report of QT prolongation in a 
patient taking Auoxetine and cyclobemaprine, see p. 2023.3. 

For the e£fea of Auvoxamine on tizanidine, see p. 2027.1.

NSAlDs. For reíerence to an increased risk of upper gas- 
trointestinaỉ bleedỉng in patỉents taking SSRIs and NSAIDs 
together, see under EHects on the Gastrointestinal Tract, 
p. 420.1.

Opioid analgesks. A possible case of serotonin syndrome 
(p. 445.2) has been reported vvith tramadol and sertraline,1 
and another w hen settraline was given with high doses of 
oxycodcme.1 There have also been occasional reports of the 
syndrome in patíents given ưamadol vvith dtalopram,5 
ũuoxetine,4 or paroxetme.5-‘ ;'Other reports of serotonin 
syndrome were assodated vyĩth use of oxycodone and flu- 
voxamine,7 pethidine and Auoxetine,8 and dtaỉopram with 
Ịenxcmyp o r pethidine.10 For reíerence to SSRỈs enhandng 
the eHects and toxidtỵ of methadone, see p. 90.3.

1. Mason BJ, Blackbura KH. Posãble serotonin syndrome assoáated with 
tramadoỉ and senraỉỉne coadminisưation. Ann Pharmacoứicr 1997; 31: 
175-7.

2. Rosebraugh CJ, et ai. Vỉsual haỉhỉtinatỉon and ưemor induced by 
sertralỉne and oxycodone in a bone marrow transpỉant patient. J Cĩin 
pharmacol 2001; 41:224-7.

3. Mahlberg R, tí aỉ. Sofoconỉn syndrome with tramadol and títalopram. 
Am J Psyéhiaừy 2004; 161: 1129.

4. Késavan s, Sobala GM. Serotonin syndrorae vvith Đuoxetine pius 
tramadoL JRSoc Med 1999; 92: 474-5.

5. Egberts ACG, tí al. Sc ro to nin syndrome attributed to tramadol addỉtỉon 
to paroxctinc thcrapy. ba ơin Psychopharmacoi 1997; 12: 181-2.

6. Lantz MS. tí aL Serotonin syndrome folIowtng the admỉnỉstratỉon oí 
tramadoỉ with paroxetỉne. btí J Gtriatr Psyckiứtry 1998; 13: 343-5.

7. Karunatílake H, Buddey NA. Serotonin syndromc ỉnduced by 
Quvoxamỉne and oxycodone. A m  Pharmacother 2006; 40: 155-7.

8. Tissot TA. Probable meperỉdỉne-ỉnduced serỡtooỉn syndrome in a patíent 
with a history oi ữuoxetine use. Anesthesiology 2003; 98:1511-12.

9. AỈIawadhi s, tí ai Serotonỉn syndrome caused by interactỉon between 
dtalopram and fentanyỉ. J Ctíĩt Pharm Ther 2007; 32: 199-202.

10. Aỉtman EM. Manos GH. Serotonỉn syndrome assodated wỉch dulopram 
and meperidỉne. Psychosơmada 2007; 48: 361-3.

Parasympathomimetks. For the e fỉea  of some SSRIs on 
galantamine, see p. 392.2.

Sibutramine. There is a risk of CNS toxidty due to syner- 
gistic serotonergic actions w hen an  SSRI Is given vvith 
sibutramine.

Smoking. Serum concenưations of Quvoxamine were 
lower in  smokers than non-smokers in a single-dose 
study.1 It was proposed tha t the polycyclic hydrocaibons 
present in  dgarette smoke stimulated hepatic metabolism 
of Quvoxamine by cytochrome P450 ísoenzymes.

1. Spigsct o, tt aỉ. Híícct of dgarette smoking on tluvoxamlne 
phannacokúuúcs In humans. ơin Phanrucol Vur 1995; 58: 399-403.

Stímulants. For the eữect of paroxetlne on the metabolism 
of atomoxetine, see p. 2317.3.

Theophylline. For the effect of íluvoxamine on theo- 
phylline, see p. 1234.3.

Pharmacokinetìcs
Fluoxetine is readily absorbed from the gastrointestinal tract 
and peak plasma concentrations occur about 6 to 8 hours 
after oral doses. Systemic bioavailability does not appear to 
be affe«ed by food. Fluoxetine is extensively metabolised, 
by demethylation, in the liver to its prữnary active 
metabolite norOuoxetine. Excretion is mainly Via the urine. 
Protein binding is reported tò  be about 95%.

Fluoxetine used clinically is a racemic mixture consisting 
of R- and  S-enantiomers in equal amounts. Both 
enantiomers are active according tp animal studies, but S- 
Quoxetine is eliminated more slovvly. Metabolism ỉs 
believed to be mediated by cytochrome P450 isoenzytne 
CYP2D6 (but see p. 427*2), and leads to R- and S- 
enantìomers of norũuoxetine, vvith the S-enandomer being 
considered as active as the parent drug; the R-énantiomer is 
considered to be m uch less active. This metabolism is subject 
to genetic polymoiphistn. While the small proportion of the 
populatìon know n as slow metabolisers do show a diHerent 
spectrum of parent drug and metabolite, the overall activity 
does not appear to be altered.

Fluoxetine is vvidely distributed throughout the body. 
Fluoxetine has a relatively long elimination half-iưe of 

about 1 to  3 days after acủte use and 4  to 6 days aỉter long- 
term use; that of its metabolite, norũuoxetine, is even

longer, beữtg about 4 to 16 days. These long halí-lives have 
clinical implications. Steady-state plasma concentrations 
will only be attained after several weeks. Additionally, 
Uuoxetine and its metabolites may petsist ỉor a considerable 
time aíter treatment, and this has led to precautions 
concerning the subsequent use of other serotonergic drugs 
(see Interactions, p. 424.1).

Fluoxetine and noríluoxetme are distributed into breast 
milk (see Breast Feeding under Precautions, p. 422.2).
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Meiabolism. Aỉthough ũuoxetine is stated by the manu- 
íacturers to be metabolised by the cytochrome P450 isoen- 
zyme CYP2D6, which is supported by studies1 indicating 
that its dlsposítion is alteređ in  pòor metabollsers oỉ 
debrisoquine (a substrate for this enzyme), others have 
suggested that CYP2C19, and perhaps CYP2C9. play an 
important role.2

1. Hamelin BA, tí a i The disposỉtỉon of ũuoxetỉne but not sertralỉne is 
aỉtered in poor metaboỉizers oí debrỉsoquin. ơừt Pharmaeol Ther 1996; 
60: 512-21.

2. Lỉu Z-Q, tí ai. Eĩíea oỉ the CYP2CỈ9 oxỉdatỉon polymorphism on 
ũuoxetỉne metabolỉsm in Chinese heaỉthy subjects. Br J ơin Pharmaeoi 
2001; 52: 96-9.

Preparatíons
Proprietary PreporoHons (details are given in Volume B)

Single-ingredient PreparaHons. Arg.: Alental; Animex-On; 
Anzoldenf; Captatoa' Ebumate; Equilibrane; Faboxetina; Felix- 
ina; Fibrotinat; Fluopiramf; Pluoxừam; Foxetin; lapsus; Miti- 
lase; Nervosab Neupax; Neuro Laz; Prozac Saurat; AustraL: 
Auscap; Fluohexalf; FluoxebeIlt; Lovan; Prozac Zactin; Aus- 
trùr. Felidum; Plocdnt; Fluctine; Fluoxibene; Flux; Fluxilf; 
FluxoMed; Mutan; Positivum; Belg.: Docfluoxetinef; Fluoxf; 
Fluoxemed+; Fluoxone; Pontex; Prosimedt; Prozaq Braz.\ 
Daíorin; Deprax; Depress; Euton Fluox; Fluxene; Nortec 
Prozac Prozen; Psiquial; Verotina; Zyfloxúi; Cattad.: FXTf; 
Prozac Chũc. Actan; Alentol; Anisimol' Aprinol; Cliníum; 
Dominium; Nerbec Pragmaten; Prozac Sostaq ultưiox; Otũta: 
Ao Mai Lun ( J i í iè ) ;  Jin Kai Ke {± ĩfỊL ):. Kai Ke (JP3t); 
Prozac (S ttí í) ;  Youke Zactin Cz.: Deũuox;
Deprex; Floxet Fluoxinf; Fluzak; Magrilan; Portalt; Prozac 
Dennu: Flutint; Fondurf; Fontex; Fitt.: Fluoxone; Seromex; 
Seronil; Fr.: Prozaq Ger.: Fluctin; FIuox-Purenf; Fluoxe-Qt; 
PluoxeLich; Fluoxgamma; Fluxet Gr.: Dagrilan; Dinalexin; 
Exosttept; Flonital; Fluocalm; Fluxadin Fokeston; Hapilux; 
Ladose; Orthon; Sartuzin; Sotelin; Stephadilat-S; Stressless; 
Thiramil; Zinovat; Hong Kong: Anzacf; CP-Fluoxet; Dawnexf; 
Deprexúit; Floxec Fluxetin; Fluxil; Nopres; Prozac Qualisac 
Hung.-. Deprexin; Floxet; FluWinoxf; Portal; Prozaq India: 
A£zot; Alivate; Barozac; Curix; Dawnex; Depten; Depzac Faa; 
Padep; Faxtin; ploxikain Fluchem; Fludac Fludawn; Fludep; 
Flugen; Flumusa-20; Flunat; Flunil; Fluriv; Flutin; Fludne; Flu- 
tinol: Flutop; Fluttac Flutric; Flux; FluxaL' Fluxin; Fluze; Fulx; 
Griloc HT; Loítil; Molux; Nedep; Noc; Nuzac Platin; Indon.: 
Andept; Ansif; Antiprestin; Courage; Deprezac; Elỉzac; Foransi; 
Kabcetin: Lodept; Nopres; Noxetine; Oxipres; Prozac; ZAC; Zac- 
tint; /rỉ.: Affex; Bellzac; Biozac; Fluzac; Gerozac Norzac; 
Prozac; Prozamel; Prozatanf; Prozit; ĩsrael: Flutine; prizma; 
Prozac; ItaL: Azur; clexidon CloriQox; Diesan; Flotina; Fluoxe- 
ren; Ipsumon Prozac; Xeredien; MaUtysùr. Fluovex; Fluran; 
Fluxetil; Prozac; Salipax; Sinzac Mex.: Aniup: Auroken; Axtin; 
Deprozin; F-Exina; Farmaxetìna; Flocetf; Florexal; Fluctine-ị-; 
FIuneurln; Fluoxac Fluralex; Flutínaxf; Fusum; Indozul; 
Lebensart; Ovisen; Pisaurit Prozac; Quanilene; Regultron; 
SiquiaL" Teczaq ulmely; Zatin; Neth.: Plustad; Prozac Norw.: 
Pontex; NZ: Fluox; PIinzeneỶ; Prozac; Phữipp.: Adep; Adepssin 
Deprexone: Deprizac Motivest; Neuxetin; Oxedep; Prodin; 
Prozac; PoL: Andepin; Bioxetin; Deprexetin; Salipaxt; Seronil; 
Xetứaru PorL: Digassim; Prozac; Psipax; Salipax; Selectus; 
Timeluz; Rus.: Apo-Fluoxetine (Ano-®jiyoxceTHH); Flunisan 
(<Z>ayHHcaH); Fluval (tbayBaa); Framex (<bpaMeKc)h Portal 
(ĩloproi); Prodep (ĩlponen); Proũusak (npoộayaax); Prozac 
(ĩlpoaax); S-A/r.: Deprozan; Flutìnol; Lorien; Nuzak; ProHexal; 
Prozac Prozyn; Ranílocs; Rezak; Trizacf; Singapore: Fluoxone; 
Fluxetin; pluxil;. Foxtin; Magrilan; Prozac Zactin; Spain: Ado- 
fen; Ledmarh Luramon; Prozaq Reneuron; Sivcd.: Fontex; 
Switz.: Fluctine; Fluodmf; Pluoxiíart; Thai: Actisàq Anzaq 
Dawnexh Deproxin; F-ZAC; Flulox; FIumed; Fluoxine; FIusaq 
Flutine; Fluxeúl' Huxetin; Fluzaq Foxetín; Hapilux; Loxetine; 
Magrilan; Oxetine; Oxsaq Prodept; Prozaq Unprozy; Xetin; 
Zezaq Turk.: Depreks; Depset; FIorák; Poxeteva; Ẽulsaq Lokse- 
tin; Prozaq Seronil; Zedprex; UAE: Plutin; UK: Prozaq Prozep; 
Prozit; ukr.: Fluxen (<t>nyxceH); Portal (IlopTaji)t; USA: Prozaq

Saralem; Selíemra; Venez.: Anoxen; Antipres; Fluxet; Fluzaq 
Prozaq Psiquial.

Muhi-ingredĩenl Prepurationỉ. Chũe: Symbyax; India: AlamQu; 
Alp-FT; Altin; Ateez-F; Azo-F; Cinol Foite; Cinol Plus; Cool- 
time; Coral-F; Depten-AZ; Depten-OZ; Depwell; Exiten PIus; 
Faa Plus; Faxtin-A Fiden-AZ; Fludep Plus; Fludep-AZ; Flumu- 
sa; Fluwel; Fluxin-AL; Fluzolam; Kuielam-F; L-Peei F; M-Olan 
Plus; 01aday-F; 01anex-F; olapin Forte; Olapin Plus; 01orest-F; 
Mex.: Symbyax; USA: Symbyax.

Pharmacopoãd Preporations
BP 2014: Pluoxetine Capsules; Fluoxetine Oral Solution;
USP 36: Fluoxetme Capsules; Fluoxetine Delayed-Release 
Capsules; Fluoxetine Oral Solutlon; Pluoxetlne Tablets; 
01anzapine and Fluoxetine Capsules.

Fluvoxamine Maleate
ÌBANM, USAN, HNNMỊ
PU-23000; Fluvoksamiinimaleaatti; Fluvoksanmn Maleat; 
Fluvoxamina, maleato dè; Ffuvoxamine, Maléate , de; 
Fluvoxamini Mateas; Fluvoxaminmaleat; Maleato de 
Auvoxamina; MK-264; SME-3110; (D/iyBOKcaMMHa Maneaĩ. 
(£)-5-Methoxy-4'-trifluoromethylvalerophenone ;0-2-ámi- 
noethyloximẽ maleate.
C-sH2iF 3N202iC,H,04=434.4
CAS —  54739-18-3 (Huvoxamine); 61.718-82-9 (fíuyaxamine 
maleate).
ATC — N06A808.
ATC Vet —  QN06AB08.

'UNII — 5LGN83G74V.

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Fluvoxaminc Maleate). A white or almost 
white, aystalline povvder. Sparingly soluble in wateq heely 
solubỉe in alcohol and in methyl alcohol.
USP 36: (Fluvoxamine Maleatẹ). A white to off-white, 
crystalline powder. Spátingly 'soluble in wáter; freely 
soluble in aỉcohol and in chlòtóíorm; practically insoluble in 
solvent ether. Protect hom light.

Uses and Adminisừution
Fluvoxamine, an aralkylketone derivative, is an SSRI vvith 
actions and uses similar to those of Auoxetine (p. 417.1).

In the treatment oỉ depression  Quvoxamine maleate ũ  
given in an initíal oral dose of 50 or 100 mg once daily, 
preíerably in the evening; in some patíents the dose may 
need to be gradualỉy increased to a maximum of 300 mg 
daily. It is recommended that daily dosages exceeding 
150 mg should be given in 2 or 3 divided doses.

Fluvoxamine maleate is also used in the management of 
obsessive-com pulsive disorder. In the UK. doses are 
similar to those used in the treatment of depression. The 
recommended starting dose in the USA is 50 mg once daily 
at bedtỉme; this dose may be increased by increments of 
50 mg every 4 to 7 days to a maxũnum of 300 mg daily. 
Doses above 100 mg daily should be given in % divided 
doses. It is recommended that u  no improvement occurs 
vvithin 10 weeks, treatment with íluvoxamine should be re- 
assessed.

In the USA a modiBed-release preparation of íluvox- 
amine maleate is available for the treatment of obsessive- 
compulsive disorder. The initial dose is 100 mg once daily at 
bedtime increased, as necessary, by increments of 50 mg at 
vveekly intervals to a maximum of 300 mg once daily.

u s  licensed product inỉormation recommends that 
dosage modiOcation be considered in elderly patients, in 
vvhom clearance may be decreased. For dosage in renal and 
hepatic impairment, see p. 427.3, and for doses used in 
children, see p. 427.3.

It has also been used for the ưeatm ent of social anx ỉe ty  
disorder.

Fluvoxamine should be withdrawn gradually to reduce 
the risk of withdrawal symptoms (see also Wíthdrawal, 
under Precautions of Fluoxetine, p. 423.3).

Adminiỉtration in children. Fluvoxamine maleate may be 
used in the mạnagement of obsessive-com pulsive dls- 
o rd e r in children aged 8 years and over, induding adoles- 
cents. The recommended starting dose is 25 mg given oral- 
ly, once daily at bedtime. This may be Increased in 
increments of 25 mg everỳ 4 to 7 days to a maximum 
daily dose oỉ 200 mg ỉor children (8 to 11 ỵears old) or 
300 mg for adolescents. Daily doses of more than 50 mg 
should be given as 2 divided doses; iỉ the 2 doses are 
unequaL the larger dose should be given at bedtime.

Administraiion in hepatk or renal impairment. UK
lỉcensed product iníonnation recommends that patients 
with hepadc or renal impairment should begin therapy 
with a lovv dose of Auvoxamme maleate and be carehỉlly 
monitored. u s  product iníormation only recommends that 
dosage modihcation be considered Ũ1 hepatic impaữment.

The Symbol t  denotes a preparation no longer actively marketed
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since it considers evidence of accumulatíon in  renal 
impairment to  be lacking.

Anxiety disorders. FIuvoxamine has been given in a vari- 
ety pf anxiety disorden induding obsessive-compulsive 
disorder (p. 1028.2), panic disorder (p. 1029.1), and sodal 
anxiety disorder (see under Phobic Disorders, p. 1029.1). 
Reíerences.

1. van Vỉiet IM, tí aỉ. Psychophannacologicaỉ trealinem oỉ sodal phobia: a 
double blỉnd placebo controỉled siudy wỉth íỉuvoxamine. Psychopharma- 
coỉogy (Btrỉ) 1994; 115: 128-34.

2. Preeman CPL et ttL F)uvoxamỉne versus domỉpnmine In the ưeatmeni 
oí obsessỉve compulsỉve disorder. a muhicenter, ra&domixed, double- 
bỉỉnd. parallei group comparỉson. J Cỉin Prychiatry 1994; 55: 301-5.

3. Greist JH, tí ai. Efficacy oí Quvoxamỉne ỉn obsesãve-compulsỉve 
disorder. resuỉts oí a multicenưe, double blind. placcbo-controUed orial. 
Eur J ơin Ra 1 995; 7: 195-204.

4. Steỉn MB, et ai. Fluvoxamine treatmem of sodal phobia (sodal anxicty 
dỉsorđer): a double-blind placebo-conưoỉled study. Am J Pỉychiatry 1999; 
156: 756-60.

5. Figgỉn DP, McClellan KJ. Fluvoxamỉne: an updated revỉew of ỉts use in 
the management oỉ adults with anxiety disorders. Drugs 2000; 60: 925- 
54.

6. The Research Unit on Pediairíc Psychopharmacology Anxiety Study 
Group. Fluvoxamỉne íor the ưeatment oỉ anxiety disorders in children 
and adolescems. N Ẽnsỉ J Med 2001; 344: 1279-85.

7. Asnis GM. tí ai Fluvoxamine in the ỉreaiment of panic disorder: a muUi-
center, double-biínd. placebo-conưolled study in outpatienis. Psycỉiiatry ' 
Ra 2001; 103: 1-14. Ị

8. Hollander E. tí ai. A double-blind, placebo-comrolled study of the ị
efficacy and safety of conơolled-release Quvoxaminc in patients with ị 
obsesãve-compulsive disorder. J Cỉin Psỵchiatry 2003; 64: 640-7. Ị

9. Stdn DJ, tí al. Fluvoxamine CR in the long-term treatcnem of socíal ỉ
anxỉety disorden the 12- to 24-week extensỉon pha se oí a muỉticentre, Ị 
randomized, placebo-conưoUcd trial. Int J Neuropsychopharmacol 2003; 6: I 
317-23. ị

ị
Hypochondriasỉs. For reterence to the use of SSRIs, ! 
induding Đuvoxamine, in hypochondriasis, see under 
Fluoxetine, p. 418.2.

Adverse Effects, Treatment, and Precaùtíons
As for SSRIsin general (see Fluoxetine, p. 419.1).

Bradycardia with ECG changes has been noted with 
Quvoxamỉne (but see also Elíects on the Cardiovascular 
System in Adverse Eííects of Fluoxetine, p. 419.2).

It is recom mended tha t ũuvoxam ine should be 
withdrawn in patients who have increased serum liver 
enzyme concenưanons.

Fluvoxamine may need to be given vvith caution to 
patients w ith hepatic or renal ứnpaừment, and to the 
ẽlderly.

Incỉdence of odverse effects. The UK CSM has reponed1 
that betvveen 25 September 1986 and 23 March 1988 it 
had received 961 reports of adverse reactions, induding 5 
deaths, assodated with the use of Auvoxamine. The most 
ừequently reported reactions w ere nausea (183 reports) 
and vomiting (101 reports). Other reactions indudcd diz- 
ziness, somnolence, agitation, heạdache, tremor. and, dur- 
ing the first few days, worsening of anxiety. There vvere 
13 reports of convulsions. Reports of appetite stknulation 
and antũnuscarinic reactions were unusual. The eữects 
sometimes resolved with time or dose reduction.

The saíety proEle of Quvoxamme has been revievved.2 
For a comparison of the adverse reaction proũles of other 
SSRIs induding Duoxetine with that of ũuvoxamine, see 
Inddence of Adverse Eííects, under Adverse Eílects of 
Pluoxetine, p. 419.1.

1. CSM_ F Iuv o x a m in e  (Paverin ); ađversc  rea c tio n  p rofiỉe. C urrm t Probìcms 
22 1988. Also available at: http://www.mhra.gov.uk/bome/idcplg? 
ldcServỉce«GET_FILE&dDocNameaCON2024429&Revi5ÌonSelection- 
Method=LatestRelea$ed (accessed 04/08/08)

2. Wagner w, tí a i Pỉuvoxamỉne: a review oĩ its saỉety proỉỉle in world- 
wỉde studies. Int ơin Psyehữphanruưol ỉ 994; 9: 223-7.

Breast íeeding. For comments on the use of SSRIs ÚI 
breast-íeeding patients, see under Precautions íor Fluox- 
etine, p. 422.2.

chddren. SSRỈs are assodated vvith an increased rìsk of Ị 
potentially suiddal behaviour vvhen used lor the treat- 
m ent of depression in children and ađolescents under 18 
years old; for hirther details, see under EHects on Mental 
State in Fluoxetine, p. 420.2.

Porphyria. The Drug Database íor Acute Porphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Poiphyria Cenưe Sweden, dassi&es Huvoxamine as 
possibly porphyrinogenic it should be used only when no 
saíer altemative is available and precautions should be 
considered in vulnerable patients.1

1. The Drug Database for Acute Porphyrỉa. Avaiiablc at http://www. 
drugs-potpbyria.org (accessed 11/10/11)

Interactions
For interactíons assodated with SSRIs, see Pluoxetine, 
p. 424.1.

Fluvoxamine can greatly mcrease plasma concenưations 
of theophylline (see p. 1234.3), and they should not be 
given together. or, ư  this is unavoidable, the dose of

theophylline should be halved and plasma-theophylline 
concenơatíons monltored more dosely.

For the effea of Ouvoxamine on melatonin, see 
p. 2552.2, and on piríenidone, see p. 2592.1.
Reíerences.

1. Wagner w, Vause EW. Fỉuvoxamine: a revỉew of globaỉ drug-drug 
Interactíon da ta. Clirt PhanruicDkintí 1995; 29 (suppỉ 1): 26-32.

Pharmacokinetics
Fluvoxamine is readily absorbed from the gastrointestinal 
tra a  and peak plasma concentrations occur 3 to 8 hours 
aíter a dose. Systemic bioavailability does not appear to be 
affected by lood. It is extensively metabolised in the liver by 
oxidative demethylation and deamination, to inactive 
metabolites. Excredon is mainly in the urine; about 2% of a 
dose is excreted as unchanged dnig. Fluvoxamine is wìdely 
distrìbuted throughout the body and protein binding is 
reported to be about 80%; it has a plasma-elimination half- 
liíe of about 15 hours. Fluvoxamine is distríbuted into breast 
milk (see Breast Feeding under Precautions in Fluoxetine, 
p. 422.2).
Reíerences.

1. Perurca E. tí a i Clinical pharmacokineúcs ữf íluvoxaminc. Clin 
Pharmaeokintí 1994: 27: 175-90.

2. van Harten J. Overvievv oỉ the pharmacokineiics oi riuvoxamine. ctin 
Plĩarmacokinet 1995; 29 (suppl 1); 1-9.
Xu Z-H. eí ai. In vtvo inhibiiion nf CYP2C19 but not CYP2D6 by 
ỉluvoxamine. Br J Cỉin Phanr.aai 1996; 42: 518-21.

4. DeVanc c u  GiH HS. Clinical pharmacokmeúcs o! (luvoxamine: 
applications to dosage regỉmen dcsign. J Cỉin Psychiatry 1997; 58 (suppl 
5); 7-14.

5. Spigset o. et ứỉ. Non-Unear Auvoxamine disposỉtion. Br J ơin Pharmacol 
1998;43:257-63.

6. Hiemke G Hirtier s. Pharmacokincũcs oí selcaive serotonin reuptake 
ỉnhỉbỉiors. Pharmacoỉ Thfr 2000; 85: 11-28.

Preparatìons
Proprietory Preparatiom (details are given in Volume B)

Single-ingredient Preparations. Austraĩ.: Faverin; Luvox;
Movox; Voxam; Austria. Floxyíral; Belg.: FIoxyfral; Braz.: 
Luvox; Canad.: Luvox; Riva-Fluvox; Chile: Luvox; China: 
Luvox (,Ẽ.fỊ); Ruibile; Cz.\ Fevarin; Denm.: Dumirox; Fevarin; 
Fin.: Pevarinỷ; Fluvosol; Fr.: Floxyfral; Ger.: Fevarin; Fluvo- 
hexalt; Gr.: Dumyrox; Myroxine; Hong Kong: Faverin; Hung.: 
Pevarin; India: Fluvaton Fluvoxin; Foxa; Sorest; Uvox; lndon.: 
Luvox; Irl.: Faverin; Israel: Favoxil; ItaL: Dumirox; Fevarin; 
Maveral; Jpn: Luvox; Malaysia: Luvox; Mex.: Luvox; Vuminix; 
Neth.: Fevadn; Norw.: Fcvarin; Philipp.: Faverin+; Voxamine; 
PoL: Fevarin; Port.: Dumyrox; Rus.: Fevarin (OenapHH); S.Afr.: 
Faverin; Luvox; Singapore: Faverúi; Spain: Dumirox; Swed.: 
Fevarin; Switz.: Flox-ex; FIoxyfral; Thai.: Faverin; Fluvoxin; 
Turk.: Faverin; Fluvamteva; Revoxin; UK: Faverin; Ukr.: 
Deprívox (HenpHBOKc); Fevarin (dGBapHH); USA: Luvox; Veneỉ.: 
Luvox.

Pharmacopoeial Preparotioní
BP 2014: Pluvoxamine Tablets;
USP 36: Fluvoxamine Maleate Tablcts.

Im ip r a m in e  (BAN, riNNi
Imipramiini; Imipraniin; Imipramina; Imipraminum; HMMnpa-
MMH. ’
3-(10,l l-Dihydro-5H-dibenz[6,fla2epin-5-yl)propyldimethyla- 
mine.
C,9H2,N2=280.4 
G45 -  5049-7.
ATC —  N06AA02.
ATC Vet —  QN06M02.
UNII ■—  OGG85SX4E4.

Imipramine Embonate ỊBANM, riNNMi
E m b o n a to  d e  i rn ip ra m in a ;  I m ip ra m in a ,  e m b o n a t o  d e ;  
Im ip ra m in e ,  E m b o n a te  d ';  Im ĩp r a m in e  P a m o a te ;  I r riip ram in i 
E m b o n a s ;  HMMnpaMHHa BMÓOHaT.

CAS —  10075-24-8. "
UNII — MC34P30298

Imipramine Hydrochloride ỊBANM, rtNNMi 
Hidrodoruro de imipramina; Imipram. Hydrochlor. Imipra- 
miinihydrokloridi; Imipramin Hidroklorũr; Imipramina, hidro- 
cloruro de; Imipramine, chlorhydrate d'; imipramin- 
hidroklorid; Imipraminhydrochlorid; Imipramin-hỵdrochlor-. 
id; Imipraminhydroklorid; Imipramlni Chloridum; Imịprarhinl 
hydrochloridum; Imipramino hidrochloridas; Imipraminy 
chlorowodorek; Imiãne; IdMnnpaMMHa rnflpoxọopnfl. 
C,9H2<N2,HCI=316.9 ■
CAS— 113-52-0.
UNII— BKE5QU60U.

Pharmocopoeias. In Chín., Eur. (see p. vii), Int., Jpn, and us.

Ph. Eur. 8: (Imipramìne Hydróchloride). A vvhlte or slightỉy 
yellow crystalline powder. Freely soluble in w ater and in 
alcohol. A 10% solution in water has a pH oỉ 3.6 to 5.0. 
Protect from light.
USP 36: (Imipramine Hydrochloride). A white to off-white, 
odourless or practically odourless, crystalline powder. 
Freely soluble in water and in alcohol; soluble in acetone; 
insoluble in  ether and in benzene. Store in aữtight 
containers.

Uses and Administration
Imipramine is a dibenzazepine tricyclic anddepressant with 
actions and uses similar to those oỉ amitriptyline (p. 401.1). 
Imiprátmine ỉs one of the less sedating tricyclics and has 
moderate antimuscarinic activdry. Imipramine is usually 
given orally as the hydrochloride or embonate, with doses 
expressed in terms of the hydrochloride. Imipramine 
embonate 149.8 mg and imipramine base 88.5 mg are both 
equivalent to about 100 mg of imipramine hydrochloride.

In the treatment of depression , the usual daily dose of 
imipramine hydrochloride is up to 75 mg in divided doses 
initially. gradually increased to 150 to 200 mg daily as 

! necessary; higher doses of up to 300mg daily may be 
! required in severely depressed patients in hospital. A 
I suggcsted initial dose for the elderly in the UK is lOmg 
ị daily, gradually increasing 10 30 to 50 mg daily. In the USA.
I daily doses of 25 to 50 mg are recommended for initial 
I therapy in the elderly and adolescents, increasing to a 

maximum of lOOmg daily as required. Since imipramine 
has a prolonged half-!ife, once-daily dosage regimens may 
a)so be suitable. usually given at night.

Imipramine, as the hydrochloride, has also been given by 
intramuscular injection Ũ1 the ơeatm ent of depression.

For the uses of imipramine in children, see p. 428.3. 
Im ipramine oxide hydrochloride (imipraminoxide 

hydrochloride) has also been used as an antidepressant 
and for noctumal enuresis.

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

Administration in children. Imipramine is used íor the 
treatm ent of n o c tu m a l enuresis in children in vvhom 
organic pathology has been excluded. However, drug ther- 
apy for noctumal enuresis should be reserved for those in 
whom Olher methods have lailed and should preíerably 
only be given to cover periods away Irom home. Tricyclic 
antidepressants are not recommended in children under 6 
years of age. For a discussion of tricyclic use in noaum ai 
enuresis, see M iaurition Disorders under Amitriptyline, 
p. 402.1.
Suggested oral doses of imipramine hydrochloride are:
• 25 mg for children aged 6 to 7 years (20 to 2 5 kg)
• 25 to 50mg for children aged 8 to 11 years (25 to 35 kg)
• 50 to 75 mg for children over 11 years (35 to 54kg)
The dose should be taken just beíore bedtime and 
treatment, including a period of gradual withdrawal, should 
not continue for longer than 3 moqths. A full physical 
examination is recommended beíore a íurther course.

Imipramine has also been used in children with 
a t te n t io n  delic it hyp erac tiv ity  d iso rd e r (see p. 428.3).

Anxiety dỉsorders. See under Clomipramine, p. 412.2. In 
some countries. imipramine hydrochloride is licensed for 
the treatm ent of panic disorder in an inỉtiàl ora! dose oỉ 
lOmg daily; this dose may be increaseđ as necessary to 
betvveen 75 to 150mg daily although doses o£ 200 mg 
daily may be needed in some patients.

Some relerences to the use oi imipramine in anxiety 
disorders are given below.

1. Cross-Naiioiul Coỉlaboratìve Panic Study. Second Phasc Invesúgủiors. 
Drug ưeauneni oí panic đỉsorder: comparaiivc eífícac>' oí alprazolara, 
Imipraminc. and pỉacebo. Br J Pĩỵchiatry 1992; 160: 191-202.

2. Lepola ƯM, <f al. Three-year íollow-up of paiỉents wiUi panic dỉsorder 
aitcr short-term ỉreatment with alprazolam and ìmipramỉne. ỉnt Clin 
Psychopharmacal 1993; 8: 115-18.

3. Rickels K, tí al. Antídepressancs ỉor the ưeatment oí geoeraỉised anxiety 
disorder a placebo-controlled comparison oí ỉmipramỉne. trazodone, 
and dỉazepam. Arch Gen Psyehiatry 1993; 50: 884-95.

4. Clark DM. tí ai. A comparison oí cognitíve therapy, applied relaxation 
and imipramine ln the treatment oípanic dỉsorder. Br J Pỉychiatry 1994; 
164: 759-69.

5. Barlow DH. rr ai. Cognitive-behavioral therapy, imỉpramỉne, or their 
combination ỉor panỉc disorder a randoraỉzed controỉled triaỉ. JAMA 
2000; 283: 2529-36. Correction. õrid.; 284: 2597.

Hyperactìvity. Although not licensed ìn the UK for use in 
children with attention defidt hyperactivity disorder, the 
BNFC has suggested tha t imipramine hydrochloride may 
be given to those aged 6 years and over in an oral dose oí 
10 to 30 mg twice daily.

See also under Desipramine, p. 413.2.

Pain. Antidepressants, usuaĩly amitriptyline or another tri- 
cyd ic orc useíul in alleviating some types of pain (see 
Choice of Analgesic, p. 4.2). In some countries, imipra- 
mine hydrochloride is also available for the treatment of 
chronic pain; the usual recommended oral dose is 25 to

All cross-references reíer to entiies in Volume A

http://www.mhra.gov.uk/bome/idcplg
http://www
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75 mg daily, although doses of up to 300 mg daily may be 
necessary.

Some reíerences to the use of úniprarniiie are given 
below.

1. Walsh TO. Conơolled study o[ únipramine and morphinc in chionic 
paỉn due to advanced cancer. Proc Am Soc Cỉin Oncol 1986; 5ỉ 237.

2. Slndrup SH. et aL Concentraứon-response rclatìonship ÚI imiprammc 
treatroent oỉ dỉabetỉc neuropathy symptoms. ơm Pharmacoỉ Ther 1990; 
47: 509-15.

3. Humraei T. et aỉ. A comparỉson of the antinodcepãve eữects of 
ỉmipramỉne, tramadoỉ and anpinolỉne. Br J ơin Pharmacoỉ 1994; 37:
325-33.

4. Cannon RO. et ai ỉmỉpramỉne in patíents wỉth chest pain despite nonnaỉ 
coronary angỉograms. N Ettgỉ J Med 1994; 330: Ỉ411-17.

5. Godírey RG. A guỉde to the understandỉng and use of tricyclic 
antỉdepressants ỉn the overaỉỉ management oí Dbromyaỉgỉa and other 
chronic paỉn syndroroes. Areh ỉrtttm Med 1996; 156: ỈỞ47-52.

6. Minotti V, et ai. Double-blind evaluadon oỉ short-term anaỉgedc efficacy 
oí oraỉỉy adminỉstered dỉdoỉenac. dỉdoỉenac pluỉ coddne, and 
dỉdoíenac pỉus ỉmỉpramỉne in chronỉc cancer pain. Paừt 1998; 74: 
233-7.

Adverse Effeớs, Treatment, and Precautions
As for tricydic antidepressants in general (see Amitriptylirie, 
p 402.3).

Breast feeding. For comments on the use of tricydic 
antidepressants in breast-leeding pátients, see under Pre- 
cautions for Amitriptyline, p. 405.1.

Porphyria. The Drug Database for AcuteiPoiphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, đassiEes inũpramine as 
probably porphyrinogenic it should be prescribed only for 
compelling reasons and precautions should be considered 
in all patients.1

1. The Dnjg Database lor Acute Porphyiia. Available at: hap://www. 
drugs-porphyria.org ̂ Ịaccessed ỉ 1/10/11)

Interactíons
For intetactions assodated with tricydlc antidepressants, 
see Amitriptyline, p. 406.1.

Pharmacokỉnetics
Imipramine is readỉly absorbed bom  the gastrointestinal 
tract, and extensively demethylated by first-pass metab- 
olism in the liver, to its primary active metabolite, 
desipramine.

Paths of metabolism of both Lmipramine and desipramine 
indude hyđroxylation and //-oxidation. Imipramine is 
excreted in the urine, mainly in the íoim  of its metabolites, 
either bee or in conjugated íorm; small amounts are 
excreted Ũ1 the íaeces Via the bile.

Imipramine and desipramine are vvidely distributed 
throughout the body and are extensively bound to plasma 
and tissue protein. ỈRũpramine has been estimated to have 
an elimination haU-liíe ránging bom 9 to 28 hours. which 
may be considerably extended in overdosage. Plasma 
concentrations of imipratĩũne and desỉpramỉne vary very 
vvidely between individuals but. some correlation vvith 
therapeutic response has been established.

Imipramine and desipramine cross the blood-brain 
barrier and placenta and are distributed into breast milk (see 
Breast Feedìng under Precautions in Amitriptyline, 
p. 405.1).
Reíerences.

1. Sallee FR, Poỉỉỡck BG. Clinical phannacokỉnetics oỉ imipramice and 
desipramỉne. Clirt Pharmaeotíneí 1990; 18: 346-64.

Preparatìons
Proprietary Preporatíons (details are given in Volume B)

Single-ingredient Preparotions. Arg.: Hlepsint; Totranil; AustraL: 
Melipraminet; Tobanil; Tolerade; Belg.: Toíranil: Braz.: Depra- 
mina; Imipra; Mepramin; Praminan; TobaniL' Uni Imiprax; 
Canad.: Impril; Novo-Pramine; Toữanilt; Cz.: Melipramin; Fr.: 
Tobanil; Ger.: Pryleugant; Tobanil; Gr.: Depramine; Veneíọn; 
Hung.: Melipramin; Inđia: Antidep; Antipres; Depik; Depranib 
Depsol; Depsonib Diamin; Elamin; Eidep; Impramtae; Imprine; 
Microdep; Inđon.: Toíranil; Irt: Tobanilt; Israel: Primonilt; 
Toíranib ItaL: Tobanil; Mex.: Fixon; Talpramin; Toừanil; NZ: 
Tobanil; Phũipp.: Tobanil; Port: Totranil; Rus.: MeUpramin 
(MeaHnpaMHH); S.Afr.: Ethipramine; Mipralint; Tobanib Spain: 
Tobanil; Swítz.: Tobanil; Thaũ: Celamine; Inpramine; Mipra- 
mine; Sennonil; Topramine; Turk.: Tobanil; Ukr.: Melipramin 
(MenKnpaMHH); USA: Tobanil; Veneỉ.: Tobanil.

Mubi-ingredient Preporations. Indũr. Anxitab; Depik Forte; 
Depik Plus; Depranil Plus; Depsodep; Depsol Ểorteỉ Pepsol Plus; 
Depsonil-DZ; Diamin Plus; Eldep Forte; Eldep-M; Eldep-Plus; 
Imipam.

Pharmoeopoeid Preparolions
BP 2014: ỉmipramine Tablets;
USP 36: Imipramine Hydrochloride Injection; Imipramine 
Hydrochloride Tablets.

lproniazid Phosphate ỊBANM, ríNNMi
Fosfato de iproniạáda; Iproniaáda, fosfato de; Iproniaáde, 
Phosphate d; lproniazidi Phosphas, HnpoHMa3Mfla OocộaT. 
2'-lsopropylisonicotinohydrazide phosphate. 
C9H13Nj0,H3p04=277J -
CAS —  54-92-2 (ipronìazid); 305-33-9 Oproniand phósphate). 
ATC — N06AF05.
ATC Vet —  QN06AF05.
UNII —  8DEOOV62TV.

Proĩịle
Iproniaziđ, a hydraxine derivative, is an irreversible 
inhibitor oi both monoamine oxidase types A and B with 
actions and uses similar to those oỉ phenebdne (p. 444.1). It 
has been given orally in  the ưeatment of depression.

ỉproniaãd is the isopropyl derivative oỉ isonỉaãd  (see 
p. 311.2) and was developed for use in  tuberculosis, but 
owing to its toxidty is no longer used for this puipose.

Effects on the liver. Oỉ 91 cases oỉ hepatitis due to 
antidepressant therapy, cytolytic reactions occurred in 11 
treated with iproniaád .1 Five patients died, 3 of them aber 
involuntary rechallenge. High levels of antimitochondrial 
antibody vvere ỉound in 5 patients.

1. LeỉebureB. rt ai. Hépatítes aux antldépresseurs. Therapie 1984; 39: 509-
16.

Preparatíons
Proprietary Preparations (détails are given in Volume B) 
Single-ingredient Preparations. Fr.: Marsilid.

Is o c a rb o x a x id  IBAN, (INNI 
lsocarboxazida; !socarboxazide; Isocarboxaádum; Isokarbok- 
satsidi; lsakarboxazid; Ro-50831; l430K3p60Kca3Hfí. 
2'-Benzyl-5-methylisoxazole-3<arbohydrazide. 
CI2H13N A=23Ị.3 :
CAS — 59-63-2.
ATC —  N06AP01. ■
ATC Vet — QN06AF01.
u m  —  34237V843T. ' - ■
Pharmacopoeias. In Chửi.

Uses and Adminỉstratìon
Isocarboxazid, a  hydrazine derivatìve, is an brevetsible 
inhibitor of both monoamine oxidase types A and B with 
aaions and uses similar to those of phenehine (p. 444.1).

Isocarboxazíd is used in the treatm ent of depression but 
because of the risks associated w ith  irreversible 
non-selectivé MAOIs (see p. 398.1) usually o ther 
antidepressants are preỉerred. It is given in ÍU1 initial oral 
dose of 30 mg daiỉy in single or divided doses. If no 
improvement occurs aber 4 weeks, doses of up to 60 mg 
daily can be tried íor up to 4 to 6 vveeks. Once a response has 
been obtained the dosage may be gradually reduced to a 
maintenance dose of 10 to 20 mg daily, although doses of up 
to 40 mg daily may be needed in  some patients. Halí the 
normal maintenance dose may be adequate in the elderly.

Isocarboxazid should be withdrawn graduaỉly to reduce 
the risk of vvithdravval symptoms.

Adverse Elhcts, Treaừnent, and Precautions
As for MAOIs in general (see Phenelzine, p. 444.2).

Interactions
For intcractions associated  w ith  MAOIs, sec  P h en elzin e, 
p. 446.3 and p. 447.1.

Pharmacokinetics
Isocarboxaàd is readily absorbed bom  the gastrointestinal 
ư a a  and peak plasma concentrations occur 3 to 5 hours 
after ingestíon. 11 is metabolised by the liver, and is excreted 
in the urine mainly in  the form of metabolites.

Preparatíons
Proprietary Preporatiocu (details are given in Volume B) 
Singte-ingredient Pteparationỉ. Denm.: Marplan; USA: Marplan.

Levomilnacipran IUSAN, riNNi 
F-2695 (levomilnaapran or levomllnacipran hydrochíoride); 

:LevomilnaclpráR;. 'Lévõmiinacipran; í.Levomilnaclpranum;: 
/leBOMnnHãiínrĩpaH. ._•"
(lS,2P)-2-(Arninomethyl)-N//-diethyl-ĩ-phenylcydoproparìe-
carboxamide
C15H22NjO =246.4

CAS —  96847-54-0; 96847-55-1. ■■■■■;
UNIi —  UGM0326TXX.

Levomilnacipran Hydrochloride
(USAN, rlNNMI
-F-2695 (levomilnaòpran or levomilnãdpran hydrochloride);. 
Hidrodoruro de levomilnadprán; Lévomilnáciptan, ehlorhy- 
drate de; Lèvomilnaciprani Hydrochloridum; -PeBOMnn- 
HaunnpaHa ruApox/iopHA. 1. I •
c , 5̂ 22̂ ^ 0=2828  -> . .
CAS —  175131-60-9
UNII — 371U2ZK3W. - ‘

ProỊiỊe
Levomilnadpran is the 15,2R-enantiomer of milnadpran 
(p. 437.3), a serotonin and noradrenaline reuptake inhíbitor 
(SNRI), and is used ỉor the beatm ent of depression 
(p. 398.1). It is given orally as the hydrochloride aỉthough 
doses are expressed in terms of the base; levomilnadpran 
hydrochlotide 45.9 mg is equivalent to about 40 mg o! 
levomiỉnadpran. The usual initial dose is 20 mg once daily, 
inaeased to 40 mg daily aíter 2 days; thereaber, the dose 
may be hirther increased, according to response, in steps of 
40 mg at intervals oỉ 2 days or more, to a  maxũnum of 
120mg once daily.

Levomilnadpran is metabolised mainỉy by the cyto- 
chrome P450 iioenzyme CYP3A4, and thê dóse in those 
who are also taking potent CYP3A4 inhibitors should not 
exceed 80 mg daiiý. For doses in patientỉ with renal 
impaiiment, see p. 429.3.

Levomilnadpran should be withdrawn gradually to 
reducè the risk of withdrawal symptoms (see also 
Withdrawai, under Precautìons of Fluoxetine, p. 423.3). 
Reíerences.

1. Ma go R, ct ai. Salety and toỉerability oi levomilnadpran ER in major 
dcpresáve đỉsorder resuỉa from an opcn-ỉabcỉ, 48-tveek cxtensỉỡn 
study. Qbt Drug btvatíg 20^3; 33: 761-71. Correctỉon. 861.

2. Hair p, et aĩ. Lcvomiỉnadpran extended reìease: first globaỉ approval 
Drugtlữlìĩ 73: 1639-45.

3. Clứome L Levoaiỉỉnadpran for major depressỉvẹ đisorden a systcmatỉc 
rcview oỉ the eỉBcacy and saíetỹ proảle for thỉs newỉy ãpproved 
antìdcprcssant—what ỉs the munber needed to treat, number needed to 
ha rin and Ukelỉhood to be heỉped or hanned? ỉní J Cliĩĩ Prađ 2013; 67: 
1089-1104.

4. Baỉdsh D. et aỉ. Levomilnacỉpran ER 40 mg and 80 mg ỉn patỉents with 
major depressive dỉsorder. a phase m. randomtted, double-blind, fixed- 
dose. placebo-comroUed stuđy. J Psychừưry Neurosá 20 ỉ 3; 38: ỉ 30040.

AdminiỉlraHon in renal impairment. Usual oral doses oỉ 
levomilnadpran may be given to patientỉ with mild renal 
impainnent (creatìmne dearance [CC] of 60 to 89 mL/ 
min). The maxúnum daily dose should not exceed 80mg 
in those with moderate (CC of 30 to 59mL/min), ór 40 mg 
in those with severe (CC of 15 to 29mL/min), impab- 
ment. Levomilnadptan should not be used in end-stage 
renal disease.

Preparations
Proprietory PrgporoKora (details arc given in Volume B) 

SingỊe-ingrecBenl Preporations. USA: Fetzima.

Lithỉum  C a r b o n a te  IUSANÌ 
CP-15467-61; DỊIithium: Carbonate; ĩiiio  karbonatas; Lithii 
Carbonas; Lỉthium Cárb,: 'Liứiium, carbonate đe; Lithiumcar- 
bonat; Utio, carbònató de; Litiumkarbonaatti; Utiurhkarbo- 
nat; Utium-karbonát; Litu wẹglari; Lityum Karbonat; NSC- 
Í6Ồ95; Uhliditan lithný; KapỄOHar/iMTMA.
Carbonic acid, dilithiũm salt 
U 2C 0 3 = 7 3 .8 9
CAS—.554-13-2 .............
ẶTC ^r N05ANOĨ.
ATC-Vet —  QN05ANOỈ.
UNII — 2BMD2GNA4V

Pharmacopoeias. In Chin.. Eur. (see p. vii), Int., Jpn, ạnd us. 
Ph. Eur. 8: (Lithium Carbonate). A white or almost vvhite 
povvder. Slightly soluble in vvater; practically insoluble in 
ãlcohol.
USP 36: (Lithium Carbonate). A white odouiless granular 
powder. Sparingly soluble in  water, very slỉghtly soluble in 
ãlcohol; dtssolvés, with eServescence, in  dilute mineral 
adds.

Lithium Citrate
Citrorìan liứiný -tetrahydrảt LĨỂIO citratas; Lithli Gitras; Lithti 

'Qtras Tetrảhỳdncùs; Lrthium, cítrate de; Lithỉumùtrah Litio, 
citrato de, Litium dtrat LÍtium-citrát, Litiumsitrâatti, Utyum 
Sitrat, EmtmÁ UnrpaT.
C6HsLi3Ô7,4H20=282.0

The Symbol t  denotes a preparation no longer actively marketed
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CAS —  919-16-4 (anhydrous lithium citrate); 6080-58-6 
(liứìium atrate tetrahydrate).
UNII — 5Z6E9K79YV.

Pharmacopoeias. In Eur. (see p. vãi) and us. 
u s  also includes lithỉum hydroxide.
Ph. Eur. 8: (Lithium Citrate). A white or almost vvhite ũne 
crystalline powder. Freely soluble in vvater; slightly soluble 
in aỉcohol.
USP 36: (Lỉthium Ciơate). A vvhite odourless deliquescent 
powder or granules. Freely soluble in waten slightly soluble 
in alcohol. pH of a 5% solution in vvater is betvveen 7.0 and 
10.0. Store in airtìght containers.

ơses and Administration
Lithium, given as one of its salts, provides a source of 
lithium ions, which compete vvith sodium ions at various 
sites in the body. It thus has an action and adverse effeas 
distinct and separate hom those of other antidepressants. Its 
mode of action is not understood, but it is effective in the 
management ot m ania, b ìpo lar d isorder, and recu rre n t 
u n ip o la r  d e p re ss io n . Since the margin betvveen 
therapeutic and toxic serum concentrations is narrovv the 
dedsion to give lithium is usually based on specialist advice; 
lithium should not be prescribed unless íadlities íor 
monitoring serum concentrations are available.

Treatment vvith lithium needs to be monitored by 
measurement of serum concentrations, vvhich must be 
adjusted for each patient to give a dinical response vvithout 
evidence of toxidty. There is evidence that patients are most 
likely to respond to concentrations of 0.8mmol/Iitre or 
above, bu t individual patients may respond to concentra- 
tions as lòw as 0.4mmo]/litre, and it is impossible to identily 
these patients beíorehand. Because toxic effects arc 
assodated vvith concentrations above 1.5 mmol/lìtre, and 
may occur with concentrations as low as 1 mmol/litre in 
susceptible patients such as the elderly, it is thereíore 
recommended that doses are adjusted to provide a serum- 
lithỉum concenưation of 0.4 to 1 mmol/liơe (at the lower 
end of this range for maintenance therapy and elderly 
patients). Patients must be taught to recognise the 
symptoms of early lithium Lntoxication (see Adverse Éữects, 
p. 430.3) in order to omit hirther doses of lithium and seek 
medical care should it be impending.

The dose of lithium given depends on the preparation 
chosen since diííerent preparations of lithium salts vary 
widely in bioavailability. This can be illusưated by the 
recommended doses for some UK preparations:
• Camcolit tablets (Norginc, UK) containing lithium  

caibonate; íor tteatment, initially 1 to 1.5 g daily; for 
prophylaxis, initìally 300 to 400 mg daily

• Li-Liquid syrup (Rosemoní, ŨK) containing lithium dtrate; 
for treatm ent and prophylaxis-, initially 1.018 to 3.054g 
daily in two divided doses (elderly or patients less than 
50 kg, 509 mg twice daily)

• Liskonum tablets (GlaxoSmithKlim. UK) containing lith- 
ium carbonate; for treatment, initially 450 to 675 mg 
twice daily (elderly, 225 mg tvvice daily); for prophylaxis, 
initially 450 mg rvvice daily (elderly, 225 mg tvvice daily)

• Priadel tablets (Sanofi, UK) containing lithium carbonate; 
for ữeatm ent and prophylaxis, initially 400 mg to 1.2 g 
dally as a single dose or in tvvo divided doses (elderly or 
patients less than 50 kg, 200 to 400 mg đaily)

• PrúuUl syrup (SanoỊi, UK) containing lithium dtrate; for 
treatm ent and prophylaxis, initially 1.04 to 3.12 g daily 
in two divided doses (elderly or patients less than 50 kg, 
520 mg to 1.04g daily)

Doses oí lithium are initially diviđed throughout the day; 
hovvever, when serum-lithium concentrations are stabilised 
once-daily dosage may be preíerred.

The initial dose given is adjusted alter 4 to 7 days 
according to the results of serum-lithium estimations 
obtained under controlled conditions (samples being taken 
12 hours after the preceding dose). Serum-lithium 
concenưations are then checked once a vveek until the 
dosage has remained constant for 4 vveeks. The hequency of 
estímations can then be reduced to about once every 3 
months. Should the patient's drcumstances change such 
that the lithium pharxnacokinetics or requirements might be 
affected, dose conơol of serum concentrations should be 
reinstated undl the concentratỉons stabilise once more. 
Such dreumstances could involve a change of lithium 
preparation. an intercurrent illness (induding a urinary- 
tract iníection), a manic or depressive phase, a change in 
dietary regimen or body temperature, pregnancy, or use of 
other drugs (in particular, sodium-containing preparations 
and điuretics). For íurther details see Precautions, p. 432.2 
and Interactíons, p. 433.2. Long-tenn use of lithium has 
been assodated with thyroid disorders and. mild cognitìve 
and memory únpairment. Theretore. Iong-term ơeatm ent 
should only be undertaken if it is deĐnitely inđicated. 
Patients need to be regularly assessed and ưeatment should 
only continue after 3 to 5 years u  the beneũt persists.

Lithium is also used for the management of aggressive 
o r self-m utilating  behav iour. The doses are similar to 
those used in the prophylaxis of recurrent aSeaive 
disorders described above.

Lithium is not licensed in the UK for use in  children, 
although some preparations may be used in patients aged 12 
years and over. The BNFC suggests that it may be 
considered, on the advice of a spedalist, in the management 
of mania, bipolar disorder, recuưent depression, and 
aggressive or selỉ-mutilating behaviour. Suggested doses are 
similar to those given above.

Lithium therapy should, vvhere possible, be vvithdravvn 
slowly over a period of vveeks to allay any concems about 
relapse. For íurther details, see W ithdrawal under 
Precautions, p. 433.2.

Ọther Iiihium salts have been used in the treatm ent of 
psychiatric disorders and these include the acetate, 
gluconate, glutamate, and sulíate.
H om oeopathy

Lithium carbonate has been used in homoeopathic 
ị medidnes under the tollovving names: Lithium carbonicum;
; Lithium carb; Lith. carb.

Lithium citrate has been used in homoeopaihic 
: medicines under the lollovving names: Lithium citricum.

I Anxiety disorders. Lithium has been tried as augmenta- 
ỉ tion thcrapy in the treatment of obsessive-compulsive dis- 
Ị order (p. 1028.2).

Bipolar disorder. Lithium's main role in the management 
I of bipolar disorder is for prophylaxis (see p. 397.2). It is 
Ị somctimes used in the control of the acute manic stage,
Ị but, because of its slow onset of action, usually vvith an 

antipsychotic.
Relerences.

1. Aronson JK, Reynolds DJM. Liihium. BMJ 1992; 305; 1273-6.
2. Price LH, Heninger GR. Lithium ín ihc tĩeatment of mood disorderv N  

Engỉ J Mtd 1994; 331: 591-8.
3. Jenscn HV, tí al. Lithium prophylaxis oí manic-depressivc disorden daily 

lithium dosing schedule versus every second day. Acta Psychiatr Sceiĩd 
1995; 92: 69-74.

4. Jensen HV, tí ai. Twelve-hour brain Ỉiỉhium concentration in lirhium 
maintenance treatmem of manic-depressive dísorder daily vcrsus j 
aHemate-day đosing scheduỉe. Psychophannacoioỹy (Beri) 1996; 124:275-
8.

5. Maj M, tí aỉ. Late non-resportders to lithium prophylaxis in bipolar 
parients: prevalence and predictors. J  A fftđ  Disard 1996; 39: 39-42.

6. Burgcss s. tí aỉ. Liihium ỉor maintenance treatmem oí mood disorders. 
Available in The Cochrane Database of Systematic Revietvs; lssue 3. 
Chichester: John Wiley; 2001 (accessed 24/11/05).

7. sproule B. Liỉhium in bipoỉar disorden can drug concentrations predict 
iberapeuúc eíỉect? Clin Pharmacokintí 2002; 41: 639-60.

8. Geddes JR. ei ai. Long-term lithium therapy for bipolar disorder: 
systemaũc review and meia-analysis oỉ randomized controllcd tríals. Am 
J Psychiatry 2004; 161: 2 17-22.

9. Severus WH. tí ai. Whai is the optimal scrum líthium lcveỉ in the long-
term treatment of bipolar disorder—a revíew? Bipolar Disord 2008; 10: ị 
231-7. Ị

10. Berghỏícr A, tí al. Long-term eííeaiveness of ỉithium in bipolar disorder:
a multìcemer invesùgation oỉ patients with typical and atypicaỉ íeatures. 1 
J Cỉin Psychiatry 2008; 69: 1860-8. Ị

1 ỉ . Corvcll w. Maimenance ơeaiment in bipolar disorder a reassessment of . 
lithium as the Drst choice. Bipolar Disord 2009; 11 (suppl 2); 77-83.

12. Tondo L. Baldessarìnỉ RJ. Long-tenn Uihlum treaưnent ỉn the 
prevention oí suiddal bchavior in bipolar disorder patients. Epidemioì 
Psiehiatr Sơe 2009; 18: 179-83.

Depression. Lithium may be used in the ựeatm ent and 
prophylaxis of recurrent unipolar depression, usually 
when Standard antidepressants have failed (p. 398.1). 
Lithium is also used to augment the eKieacy of other 
antidepressants in reừactory cases.
Reíerences.

1. Heit s, Nemeroỉĩ CB. Lithium augmentation oi antidepressants in
ơcatment-reíractory depression. J  Cỉin Psychiairy 1998; 59 (suppl 6); 28- Ị 
33. I

2. Bauer M. Dopỉmcr s. Lithium augmenutíon in rreatmcnt-resỉstant I
dcpression: meta-analysis of placebo-controlled studies. J ơin í 
pĩychopharmacol 1999; 19: 427-34. Conection. ibid. 2000; 20: 287. \

3. Sackeim HA, et aỉ. Contìnuation pharmacoiherapy ín the prevention oí Ị
relapse following elearoconvulsive therapy; a randomiied controỉled j 
ơial. JAM A  2001; 285: 1299-1307. ,ị

4. Guzzeita F. et aỉ. Uthium treaunent reduces suiddc rỉsk in recurrent I
major depressive đisorder. J  Cỉin Pỉychiatry 2007; 68: 380-3. I

5. Crossỉey NA, Bauer M. Acceỉeration and augmentatỉon oỉ antidepres- Ị 
sants with li thi um ỉor depressive disorders; nvo meta-analyses oỉ \ 
randomiĩed, placebo-conưolled ưials. J ơin Psychiairy 2007; 68:93 5-40. I

Disturbed behaviour. For mention of lithium in the man- I 
agement of children with disturbed behaviour see I 
p. 1030.2. Ị

Headache. Uthium is one oí many drugs that have been : 
tried in duster headache (p. 670.1) to prevent headache ị 
attacks during duster periods. In a double-blind study1 ị 
lithium and verapamil vvere íound to be of similar eíĐcacy Ị 
for duster headache prophylaxis although verapamil Ị 
appeared to produce íevver adverse eííects. However, a I 
later placebo-conưolled study2 was stopped early vvhcn I 
lithium was ỉound to be no more eííecnve than placebo. Ị

1. Bussone G, Ịt al. Doubie blind comparlson of lithium and verapamíỉ in ỉ
duster headache prophylaxls. Headache 1990; 30: 411-17. Ị

2. Steiner TJ, et ai. Doubỉe*blind placebo-controlled Irial of lithium in ỉ
episodìc duster headache. Cephalaỉgia 1997; 17: 673-5. '

Hyperthyroidism. Lithium may be used in hyperthyroii 1- 
ism (p. 2332.2), though its praaical value is a m atter '>f 
debate and, rarely, it may even cause hyperthyroidis n 
(see Eííeas on the Endocrine System in Adverse Effect 
p. 431.1). Pretreatment vvith lithium has also b ee i 
reported to proỉong the exposure of the thyroid to radioa - 
tive iodine in patients with Graves’ thyrotoxicosis.1

1. Bogazzi F, et ai Treaunem with lỉthium prevents serum thyro d 
hormone ỉncrease after thlonamìde withdrawal and radioiodỉne theraf y 
in patỉents vvỉth Graves' disease. J Clirt Endocrinol Metab 2002; 87: 449i -
5.

Schixophrenia. The addition oỉ lithium to antipsychot c 
treatm ent has been tried in patients with schitophren ỉ 
(p. 1031.3) or schizoaffective disorders who lail to respon 1 
to an antipsychotic alone. The results oí a meta-analys s 
have suggested that lithium augmentation is of some ber - 
efit, particularly in those vvith schizoaffeaive disorder . 
ahhough the evidence is inconsistent.1 Hovvever, signií - 
cantly more patients vvith lithium augmentatiun left th ; 
studies early. suggesting adverse effects may be problt - 
matic and the danger of an interaction betvveen the driq i 
should also be borne in mind (see under Inieraction . 
p. 433.3).

1. L cucht 5. t í  ứl. L iiỉiium  lo r sc h iz«ph ren ia  rt-visiu-d: 0 IL-VÍC
,m d m cia-analy sis  oí ran d o m i/.ed  cun tro licđ  J Cti: PsvJitđ;ty  20U . 
65: 177-86.

; skin disorders. Some salts or derivatives of litliium tnota •
; b!y lithium succinate, p. 1710.3, but also lithùim glucor ■ 

ate) have becn applied topically in preparalions for sebon • 
hocic dcrmatitis.

; Reíerences.
1. D reno  B. ct ứ!. L ilh ium  g lu c o n a te  8%  vs k r to tn n a /in le  2%  in :h • 

ire a tm e m  OÍ sc b o rrh o e icd e rm atiũ s : a m u lt icp n ;r- , raiidom ized  s tu d y  ỉ - 
J Dtrmatoi 2003; 148; 1230-6.

2. D reno  B. eiaỉ. G lu c o n a te d e  lith iu m g e l à 8 p .  100 dans le  ira iicm em  J c ! I 
derm.Tliie scb u rrh étq u e . A nn  Dcrmaioi Vencreoi 2U07; 134: 3-17-51.

A d v e r s e  E ỉỉec ts

Manv of the adverse elíects of Mthium are dose-relatcd an I 
the margin benveen the therapeutic and toxic dose i ; 
narrovv.

Initial adverse eííects of lithium therapv ìnclude nausea. 
diarrhoea, vcrtigo, muscle vveakness, and a dazed [eeling: 
these eííects oíten abate with continued therapy. Fine hand 
trcmors, polyuria, and polydipsia may, hovvevcr, persist. 
Other adverse effeas that may occur at therapeutic serum- 
lithium concentrations include vveight gain and oedema 
(vvhich should not be treated vvith diuretics). Hypercal- 
caemia, hypermagnesaemia, and hyperparathyroidism liave 
been reported. Skin disorders such as acne, psoriasis. and 
rashes may be exacerbated by lithium therapy. Lcucocyiosis 
is a relatively common adverse effea. Long-term adverse 
effects include hypothyroidism and/or goitre. rarely 
hiTerthyroidism, and mild cognitive and tnemory impair- 
ment. Histological and íunaional changes in the kidney 
havc been noted alter long-term use of therapeutic 
concentrations of lithium (but ste andcr Elíects on the 
Kidneys, p. 431.2).

Toxic cffects may be expected at serum-lithiurr 
concentrations of about 1.5mmol/litre, althougli they car 
appear at lowet concentrations. They call for immediati 
vvithdravval of treatmcnt and should alvvays be consideret 
very seriously.

Signs of lithium toxicity include incrcasing diarrhoca 
vonúting, anorexia, m usde vveakness. lethargy, giddines 
with ataxia, lack of coordination, tinnitus, blurred Vision 
coarse tremor of the extremities and lovver jaw, musch 
hyperirritability, choreoathetoid movements, dysarthria 
and drovvsiness. Symptoms oí severe overdosage at serum 
lithium concentrations above 2mmol/litre include hyperre 
Clexia and hyperextension of limbs, syncope, toxii 
psychosis, scizures, polyuria, renal failure, electTol^K 
imbalance, dehydration, circulatory íailure, coma, nnc 
occasionally death.

The hazards of lithium in pregnant patients are discussec 
under Pregnancy in Precautions, p. 433.1.
Relerences.

1. McKnight RF, tí aỉ. Liihium toxiđty proĩỉle: » íystematic revievv anc 
metd-annlysis. Lanctí 2012; 379: 721-8.

Effectỉ on the blood. A patient developed thrombocytope- 
nia aíter restarting lithium therapy aíter a gap of some 
vveeks.1 Stopping lithium Ied to an ữnprovement in plate- 
let count, but the count feU when lithium therapy vvaí 
tried again. This patient also had leucocytosis, a recogniseci 
effea of lithium. Although concems about leukaemia 
induction have not been verifìed, the author noted earliet 
reports of aplastic and megaloblastic anaemia and a case oí 
íatal haemolytic anaemia reported to thc UK CSM.

1. Collings s. Thrombocytopenia associated wíth ỉithium carbonaie. BM. 
1992: 305: 159.

Effeds on the cardiovascular System. Reports of adverse 
eííects on the heart assodated vvith lithium have induded

AU cross-reỉerences reíer to entries in Volume A
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bradycardia due 10 sinus node dysíunction,1 which has 
persisted aíter stopping lithium,2 premature ventricular 
conaaaions,3 aữiovenaicular block,4 and T-wave depres- 
sion.5 For the adverse cardiac eữects associated vvith lith- 
ium  intoxication. see under Overdosage, p. 432.1.

For m ention of myocarditis possibly assoáated with 
lithium therapy, see under Eífects on the Musculoskeletal 
System, p. 43 1Ì2.

1. Momalescot G, et ai. Serìous sinus node dysfunctỉon caused by 
therapeutic doses oí lithỉum. Int J Cardiot 1984; 5: 94-6.

2. Palỉlco EV, et a i Persìstem sinus node dysỉunctỉon secondary to Uthium 
therapy. Am Heart J 1983; 106: 1443-4.

3. Tangedahỉ TN, Gau GT. Myocarđỉal irriụbility assodated mth ỉỉthỉum 
carbonate therapy. N Engỉ J Med 1972; 287: 867-9.

4. Martin CA. Pỉasdk MT. Fỉi5t dcgrct A-V bỉodc in patients on lithiura 
carbonate. Can J Psychiatry Ỉ98S; 30: 114-16.

5. Demers RG, Heninger GR. Electrocardiographic T-wave changes during 
lỉthỉum carbonate treatment. JAMA 1971; 218: 381-6.

Effeds on the endocrine System. There is a smalỉ, but defi- 
nite, risk tha t patíents taking lithium in therapeutíc doses 
will develop soitre, dinical or subdinỉcal kypothyroidism, or, 
rarely, both.1'3 Published prevalence Sgures have varied 
vvidely although most studies have tound an increased risk 
of hypothyroidism in patients tteated with lithium when 
compared w ith the general population.2 Prevalence also 
appears to be higher in  women taking lithium than in 
men;* in addition, the increased risk in women may be 
greatest during the first 2 years of lithium therapy. Other 
risk íactors identìhed indude a íamily history oi tbyroid 
disorders.3 However, a long-term, follow-up study4-5 sug- 
gested that the inddence of thyroid abnormaiities was no 
greater in lithium-treated patients than in the general 
population.

Early goitte and lithium-induced hypothyroidism are 
both reversible ư lithium is vvithdravvn; ư continued 
treatment vvith lithium is desirable the patient should be 
ơeated with levothỹroxine.

There have been rare reports oi hyperửtyroidism in 
lithium -ưeated patients6 and the assodation may only be 
one of coinddence, although it is important to reaỉise that 
hyperthyroidism can predpitate mania and can also be 
mistaken ỉor an attack oỉ mania.

Irtcreases in serunt concatírations of calcium and parathyroid 
harmonc have been descrìbed in patịents receivitig lithium 
theiapy. Although generally considered to be slight, some 
patients have experienced parathyroid hyptrplaíia,7-s

Cases of diabtící meỉỉitus developing in patients treated 
with lithium have been reportedbut may not be attributable 
to lithium.’ A case of ttansient diabetes after mthdratval of 
lithium ơeatm ent has also been described, matUíesting as 
excessive thirst and polyuria that progressed to diabedc 
ketoaddosis; insulin therapy was stopped after 7 months.10

t. Vlncent A, et ai. Lithium-associatcd hyporhyroidism: a practicaỉ revievv, 
Lilhium 1994; J: 73-4.

2. Johnston AM. Eagỉes JM. Lỉthỉum-assodated dỉnỉcal hypothyroỉdỉsm: 
prevaỉence and rỉsk ỉactors. BrJ Psychiatry 1999; 175: 334-9.

3. Ozpoyraz N, et ai Thyroíd abnomudỉties in lithium-treated palients. Adv 
Thèrãpy 2002; 19: 176-84.

4. Boccherta A. ít a i Six-year follow-up ot thyroid íunoion during lithium 
ưeatment. Acta Psydtiatr Scatid 1996; 94: 45-8.

5. Bocchetxa K  tĩ aỉ. Ten-year follow-up of thyroid hinctìon In Uthium 
patienu. J dát Ptychapharmaal 2001; 21: 594-8.

6. Yamagishi S-I. Yolcoyama-Ohta M. A casí of lithium-associaied 
hyperthyroidism. Postgrad Med J 1999; 75: 188-9.

7. Nordenstrdm J. et a i Hypetparathyroỉdỉsm aasociated wỉth treatment of 
manic-depressíve dỉaordeis by tithium. Eur J Surg 1992; Ỉ58: 207-11.

8. Tayỉor JW, Bell AJ. Lỉthỉum.induced parathyrold dysíuDctỉon: a case 
report and revievv of (he literature. Amr Phamaaxher 1993; 27:1040-3.

9. Pandit MK, tt al. Drug-induced disorden oí glucose toỉerance. Ann ĩntem 
Mtd 1993; 118: 529-39.

10. Okosieme OE. «  al. Transiem diabetes associated tvith vvichdravval of 
luhium therapy. Diabeta Còm 2006; 29: 1181.

Effects on  the eyes. Decrease in accommodation has been 
reported in up to 10% of patìents taking lithium; younger 
patients are m ost affected.' Blurred Vision can also occur, 
most commonly early in therapy, but this may improve 
with time. Lithium can affect extra-ocular musdes and 
produce diplopia. A reduction in dosage or vvithdravval of 
therapy may be required. It reduces lachrymal secretions 
and is’ excreted in  tears in increased concentrations. In 
ra re cases this may result in ocular ừrìtation but this 
usually causes lew problems when artiũdal tears are used. 
Photophobia, which occurs rarely with lithium therapy, 
may also be assodated with the excretìon of lithium in 
tears. Lithium can reduce dark adaptation due to a direct 
neural effect but vvhether this can progress íurther to 
cause irreversible macutar or retinal degẽneration is not 
proven. There are some rare but poorly documented 
reports of deposits in  the comea or conịunctiva. It was 
consideted unlikely that lithium increased the risk of 
developing senile cataracts.

Lithium can cause nystagmus, many íotms of which are 
revenible on redudng the dose or withdrawal of the drog. 
However, dovvnbeat nystagmus is a serious adverse eữect 
and is often irreversible. Irreversible osdlỉopsia can occur 
rarely secondary to  nystagmus. Oculogyric crisis has been 
assodated vvith lithium therapy and may be exacerbated by 
haloperidol.

Some ocular eííects may be secondary to the eííects of 
lithium on other Systems. Exophthalmos and other thyroid- 
related eye disorders mạy occur rarely as a secondary effea 
of lithium on the thyroid. Lithium can also cause 
pseudotumor cerebri with papilloedema (benign inttacra- 
nial hypertension). Most cases have 'occuưed a few years 
aíter starting therapy but there has been a report oi this 
condition aíter only 7 months of ưeatment. Ptosis has been 
reported, mainly assodated with unmaskỉng of myasthenia 
gravis.

I. Fraunỉelder FT. eỉ aỉ. The eỉỉects oỉ ỉỉthlum on the human visual System. 
J Toxicol Cutứit Ocul Toxicol 1992; 11: 97-169.

Effects on the kidneys. Polyuria with assodated polydip- 
sia, due to drug-induced nephrogènic diabetes insipidus, is 
the most cotnmon result of the eữects o ỉ ỉithium on the 
kidney; an early revievv1 stated that the inddence ranged 
hom 4 to 50%. In some patients, irreversibỉe kidney 
damage, assodated vvith renal histological changes that 
induded tubular atrophy, íocal ỉnterstitial nephropathy 
and ỉocal hbrosis, and impaỉrment ot glomerular hltration 
rate, was reported. However, although patients ọn long- 
term maintenance lithium therapy did appear to be sus- 
ceptible to the development of Progressive impairment of 
urinary concentrating ability it vvas most noticeable in 
patients with a hĩstory of acute lithium toxidty. The risk 
of renaí damage and impaữed glomerular hltratiọn rate 
was thọught to be extremely small in patients on stable 
maintenance lithium therapy with no history of acute lith- 
ium intoxication.1

A similar revievv considered that, although it was 
necessarily an oversimplihed view, many, and perhaps all, 
of the renal adverse eííects of lithium were induced by 
excessive dosage.2 Others have also deíended lithium with 
respea to its renal toxidty and stated that long-term 
therapy, ư  properly controUed, does not necessariỉy lead to 
chronic or irreversible renal damage.5'5

1. VValker RG. Kincaid^smith p. Kídneys and the Ouid reguỉatory System. 
In: Johnson FN, ed. Depmsion & manừt: modem ìiihium ứurapy. Oxíord: 
IRL Press. 1987; 206-13.

2. Georgc CRP. Renaỉ aspccts of ỉithium toúdty. Mtd J Aust 1989; 150:
2 9 1 -2 .

3. Schou M. Serutn liihium monitoring o{ prophyỉactỉc treatment: ữitỉcal 
revìew and updaied recommendatỉons. ơin Pharmacokàtet 1988; 15: 
283-6.

4. Schou M. Lithium treatment oỉ manic-depressive iỉlness: past. present. 
and perspectíves. JAMA 1988; 259: 1834-6.

5. Gỉtỉin M. Lỉthium and the kỉdney: an updated review. Drug Safety 1999; 
20:231-43.

Effects on the m usculoskeletd System. The eHects oí lith- 
ium on skeletal muscle are represented mainly by varying 
degrees of vveakness and tremor (for tunher details see 
under Ehects on the Nervous and Neuromuscular Sys
tems, p. 431.2). Aggravation of myasthenia gravis has 
been reported. Acute or subaeute painíul proxũnal myopa- 
thy causing myalgia, cramps, myokymia, or weakness has 
also been described. An associatỉon with myocarditis has 
been proposed,1 but it is unclear vvbether this is causal.

i. Coulter DM, et ai. Antipsychotỉc drugs and heart musde đisorder in 
Imemational pharmacovỉgilance: đata mining study. BMJ 2001; 322: 
1207-9.

Effects on the nervous and neuromuscuiar Systems. Neu- 
rotoxicity has íong been recognised as a potentiaỉ adverse 
eKect of lithium. Minor effects of lithium on the nervous 
System can be minimised by reduction of lithium dose 
during maintenance therapy but severe eSects warrant 
immediate and complete withdrawal of the drug.' Minor 
etteas have been considered to indude impaired concen- 
tration, comprehension. and short-term memory, restless- 
ness and anxiety, depression, fine rapid ưem on, and easy 
íatigue. Serious or sevcre effeas might indude dedining 
cognition and mental status. gait disturbances, movement 
disordérs such as choreoathetosis, myodonus. and 
parkinsonism, seizures, cerebellar signs, pseudotumor cer- 
ebri (although this was rare), neuroleptic mallgnant 
syndrome, myopathy. axonẽd neuropathy, a myasthenic 
syndrome, and exacerbation of underlying neuromuscular 
disease. The cognitive effects of lithium such as mental 
slovving may be subtle.2

There are 2 typcs of lithium-induced tremor.3 The íirst is 
a coarse tremor occurring with impending and actual 
lithium toxidty and appears to have both cerebellar and 
parkinsonian components. It is ohen assodated with 
incoordinatíon, fadal spasms, tvyitching of musdes and 
limbs, hyperactive reAexes, and more general systemic signs 
of toxiãty. With this type of ttemor it was mandatory to stop 
or decrease the dose of lithium. The second type, which is 
more common. is a fine tremor, usually occurring within 
normal therapeudc concenơations, either transiently 
vvithin a few days of starting treatment or later as a long- 
standing adverse eữea. With this type of fine ưemor there 
was evidence to shovv that a slight decrease in dose may be 
benehdal.

In addition to the eữects mentiòned above, impairment 
of taste perceptìon (mainly involving butter and celery)4

and speech disturbances with fev» other signs of toxidty5'8 
have been reported.

Neurotoxidty persisting for at least 2 months aíter 
stopping lithium therapy (SHENT; syndrome of ưreversible 
lithium-effectuated neurotoxiãty) has been described.9 
Common presentations induded cerebellar dysíunction, 
extrapyramidal symptoms, brainstem dysíunction, and 
dem entia w ith varying degrees of organic mental 
syndromes.

For hirther eííects of lithium on the nervous System, see 
under E£fects on the Eyes above, Eứects on the Musculo- 
skelẹtaỉ System, above, and under Epileptogenic Eííect, 
p. 431.3.

1. Sansone ME. Zỉegỉer DK. Braỉn and nervous System, bì! JohnsoQ FN. ed. 
Drprtísian & mania: modem ỉithium therapy. Oxỉord: IRL Press, 1987:240-
5.

2. Pachet AK. Wisniewsld AM. The eỉỉects of lỉthlum on cognitíon: an 
updated review. Psychopharmacoỉogy (Berl) 2003; 170: 225-34.

3. Johns s, Harris B. Tremor. BMJ1984; 288:1309.
4. Hỉmmeỉhoch JM. Hanỉn L Side effects oỉ Iithium carbonate. BMJ 1974; 

4; 233:
ỉ .  Solomoa K. Vỉckers R. Dysarthria resuỉtỉng from Uthỉum carbonate; a 

case report JAMA 1975; 231: 280.
6. Worralỉ EP, Gillham RA. Lithium-induced constructional dyspraxỉa. 

BMJ1983; 286: 189.
7. McGovem GP. Lithỉum induced constnictionảl đyspraxia. BMJ Ỉ983; 

286:646.
8. Netskị AL. Plasedd M. Lithium-lnduced exacerbatỉoa 0i stutter. Aỉtĩt 

Pharmaather 2001; 35: 961.
9. Adỉtyanjee. eí ai. The syndrome oí ừreversible Uthium-eíĩectuated 

neurotoxicỉty. Clin Neuropharmaal 2005; 28: 38-49.

Effects on respirotion. Iithiũm  is not generally recognised 
as a respữatory depressant but an episode oi reversible 
respiratory lailure about 3 weeks after the start of lithium 
therapy has been described in a patient with stable chronic 
airvváỵs obstruction.1 Recovery of consdousness and reso- 
lution of hypercapnia occuưed withiii 24 to 36 hours of 
stopping lithium.

1. VVeiner M, et aì. Eữect oỉ lithium on the responses to added respiratory 
resỉstances. N Bngl J Mid 1983; 308: 319-22.

Effects on sexual hnction and lertiliiy. Lithium does not 
seem to inteiíere with sexụal íunction in most patients, 
but there have been isolated reports of impotence and loss 
oHibido attributéd to lithium therapy.1

Studies in vitro have shown that lithium can inhibit 
sperm motìlity in concentrations comparabte with those 
reported to be achieved in semen,2 but concentrations 
íound in cervico-vagmal mucus vvere considered unlikely to 
affect motility.3

ỉ . Beeỉey L Drag-induced sexuaỉ dysíunctỉon and ỈQÍertiỉity. Adverse Drug 
Rtaơ Aeute Poừoning Rev 1984; 3: 23—42.

2. Raooỉ NT, t í  ai. Lỉthỉum Ỉnhibitỉ human q)enn motility in vỉtro. BrJClời 
Phamacoi 1989; 28: 715-17.

3. Salas IG, et (ứ . u  thi um carbonate concentratỉon in cervico-vaginal 
mucus and serum aftcr repeated oral dose adminỉstratỉon. Br J Clin 
Phamacoỉ 1989; 28: 751P.

Effects on the skin and hair. Patients taking lithium may 
develop skin disorders, though these are not necessarily 
serious 01 severe.1'3 Male patients may be more susceptible 
to such eheas than íemãle, although early results sug- 
gested the reverse.3 Onset can vary bom  2 or 3 weeks to 7 
or more years, but many reactions start to appear once 
optimal serum-lithium concentrations have been attained. 
Eííects reported indude psoriasis which may be severe and 
require lithium withdrawal. Seboưhoeic deimatitis and 
íollicular keratosis also occur and can ỉmprove sponta- 
neously or after stopping lithium. Acneíorm eruptions are 
íound in areas not usually affeaed by acne vulgaris; in 
general the face is less alíected or not aữected at all.

Hair loss, not always severe, is more írequem than 
cutaneous elíects. About 6% of patients may be attected and 
all íorms of alopedas have been found. The onset occurs 
several vveeks or months atter the start of lithium therapy. 
The hair usually regrovvs despite continuing therapy but in 
some cases regrovvth only occurs after withdrawal of 
lithỉum. In a revievv4 of the eHects on the ocular System, loss 
of eyebrovvs and eyelashes was noted as a ra re event. Hair 
loss due to lithium-induced hypothyroidism can be 
correaed by thyroid replacement therapy.

For reíerences to the assodation of lithium with lupus, 
see under Lupus, p. 432.1.

ỉ . Lambert D, Daiac s. Sldn, hair and nailỉ. ỉn: Johnson FN, ed. Drprtssion ớ  
martia: modem tithium (htrapỵ. Ox/ord: IRL Press. 1987:232-4.

2. Gupta AK. tí aỉ. Lỉthỉum therapy assotiated wỉth hidradenitis 
suppuradva: case report and a revỉèw of the dermatologỉc sỉde eữects 
of ỉỉthium. J Am Acad Dermatol 1995; 32: 382-6.

3. Yeung CK. Chan HHL. Cutaneous adverse eữects oỉ Uthium: 
epidemiology and managemenL Am J ơin Dtmuưcl 2004; 5: 3-8.

4. Fraunỉelder FT, tí ai. The efỉects of lithium on the human vỉsual System. 
J Toxkol Cutan Ocuí Toáaỉ 1992; 11: 97-169.

Epileptogenic effect. Seizures durìng lithium thẹrapy 
usuaily indicate toxicity or impending toxicity. There 
have, hovvever, been a few isolated reports of seizures in 
patients wâth serum-lithium concentrations vvithin the 
normally accepted therapeuức range.1'2

1. Demen R. tí aí. Convulsion durỉng tithỉum therapy. Lanctí 1970; Uỉ 315— 
16.
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2. Massey EW, Polgcr WN. Seúures activated by thcrapcutíc leveỉs oí 
lithiurá carbonate. South Med J 1984; 77: 1173-5.

lupus. Stụdies have íounđ that antinuclear antìbodies 
vvere moré common in patíents taking lithium carbonate 
th a n 'in  conưols.1-2 The absence of anti-DNA antibođies 
indicated that they did not have true SLE but it was con- 
sidered that patìents ingesting lithium might be at risk. 
Dermatological maniíestations of lupus with the presence 
of antinudear antibodies have been reported in a patient 
taking lithium.3

ỉ . Johnstone EC, Whaley K. Àntìnudeai antibodỉes ỉn psychỉauic ỈUness: 
theỈT reỉationship to diagnosb and drug treatmem. BMJ 1975; 2ỉ 724-5.

2. Presley AP, tí  aĩ. Amỉnudear íntiboditt ỉn patients on lithiura 
carbonatc. BMJ 1976; 2:280-1.

3. Shukỉa VR, Borison RL Lithium and Iupusỉikc syndrome. JAMA 1982; 
248: 921-2.

Overdosage. Nausea, vomiting, and diarrhoea are com- 
mon early íeatures of lithium toxicity, and are lollovved by 
coarse ơemor, increased m usde tone, cogvvheel rigidity. 
lasđculation, and m yodonus.1 Coma and convulsions may 
occur in serious cases and cardiac eííects (Brst-degree 
heart block and QRS and QT prolongation) have been 
desaibed rarely. A patient may appear 10 be aware vvith 
open eyes but have an expressionless íace and be unable 
to move or speak (coma vigil). Acute renal lailure and 
nephrogenic diabetes insipidus may develop.

In acu te  overdosage2 vomiting olten occurs within an 
hour of ingestion due to the high concentration of lithium 
in the stomach, but significant amounts of lithium can srill 
reach the systemic drculation. The typical đinical 
symptoms oíten appeai aíter a delay and gastrointestinal 
symptoms can re-appear at a later time. The symptoms of 
overdosage are reported to be mainly reláted to the 
gastrointestinal and nervous Systems and indude abdo- 
minal paũi, anorexia, nausea, and vomiting, occasionally 
mild diarrhoea, giddìness, ưemor, a ta xía, sluning speech, 
myodonus, tvvitching. asthenia, and depression; renal 
symptoms have also been noted by some investigators. 
EHicient detoxiíication procedures (see Treatment of 
Adverse Eỉíects, p. 432.2) should be started as rapidly as 
possible.

Symptoms assodated vvith chronỉc in tox ica tion  can be 
more severe and neurotoxidty may be a particular 
íeature.3'4 One reviewer considered that the majority of 
lithium intoxications reported had occurred in patiénts with 
renal im painnent or in patients who had been given too 
high a dose.2 The patient usually has a prodromal period of 
days to a few weeks vvith minor ‘nervous’ symptoms vvhich 
are signs of a maniíest slight intoxication. At an 
unpredictable point renal hinction starts to deteriorate and 
within hours or, at the most, a few days, the patient will 
become severely intoxicated. By this point lithium should 
have been stopped and eỉhdẹnt detoxiScation measures 
(see Treatment of Adverse EÁects, p. 432.2) begun il the 
patient is to make a complete recơvery. Other risk íactors3'5 
for developing chronic intoxicanon inđude use with cenain 
medicadons (sec Interactions, p. 433.2), older age, and the 
presence of other conditions such as neurogenic diabetes 
insipidus and thyroid dyshmction (see also Precautions, 
p. 432.2).

In a series oí 28 patients with lithium selí-poisoning or 
therapeutic intoxication many of the íeatures and 
symptoms mentioned above were noted.6 Other vvorkers7'* 
have also repotted cases that ilỉustrate the dưíerences 
between acute and chronic toxidty encountered dinically.

Serum concenưatíons of li thi um shoưld be measured 
routinely throughout treatment to ensure that values do not 
rise to levels assodated with toxidty. Hovvever. some 
patients may have concentrations considered to be toxic 
w ithout shovving any symptoms and others may devclop 
signs of toxidty at therapeutìc serum concenttatìons.’
• Other symptoms that have been noted in case reports of 

li thi um intoxication in individual patients indude photo- 
phobia,10 acute polyaithritis ĩnvolvìng several large jôints,11 
severe hypertension,12 deep venous thrombophlebitis,13 
reduction of cenơal temperature.14 and severe leucopenia.15

1. Proudíoot AT. Acute poisonỉng wiih antìdepressams and líthiura. 
Pracrìbers• J 1986; 26: 97-106.

2. Amdỉsen A. ClỈDÍcal ỉeatures and management of llthìum poisoning. Med 
Taxừoỉ 1988; 3: 18-32.

3. Oaỉdey PW, tí a l  Li thi um toxidty; an ỉatrogenic problcm in suscepiible 
individuals. Aust N Z J Psychìaữy 2001; 35: 833-40.

4. Chen K-P. tí aỉ. ỉmplication o( serum coocemration monitoring in 
patients with lithỉum intoxicaùon. Pĩychiarry c/m Neurơsà 2004; 58: 25-
9.

5. Montagnon F, tí ai. ỉithỉum: poisonings and suidde prevenrion. Eur 
Psythiútry 2002; 17: 92-5.

6. Dyson EH, tí ai. Selí-poisoning and tberapeutic IntoxicatioD vvith 
lithiura. Hum Toxùoỉ 1987; 6: 325-9.

7. Ananth J, tí aỉ. Acute and chronic Uthỉum toxỉdty: case reports and a 
revíew. Litkium 1992; 3:139-45.

8. Bailey B, McGuỉgan M. Llthỉum poỉsoning ỉrom a poison con troi center 
perspective. Ther Drvg Monit 2000; 22: 650-5.

9. Stem R. Lithỉum ỉn the veatment of mood disorden. N En$ỉ J Med ỉ 99 5; 
332: 127-8.

10. Caplan RP. Fry AH. Phoiophobia In ìỉthỉum intoxication. BMJ1982:285: 
1314-15.

11. Black DVV, Waãri R. Anhritis assodated vvith lithium loxidty: case 
report. J ơm Psychiatry 1984; 45: 135-6.

12. Michaeỉỉ J, tí aỉ. Severe hypertension and ỉỉthỉum ỉntoxicanon. JAMA 
1984; 251: 1680.

13. Lyles MR. Deep venous thrombophlebitis assodated vviih lỉthỉum 
toxỉdty. JNaứMtd Assoc 1984; 76: 633-4.

14. Foỉỉézou J-Y, Bỉeỉbel J-M- Reductỉon oi temperature and lithỉum 
poisoĩứnĩ. N Enst JMtd 1985; 313:1609.

15. Green ST, Dunn FG. Severe leucopenĩa In fauỉ lithium polsonỉng. BMJ 
1985:290:517.

Treaừnent oỈAdverse Effeds
In recent acute ovẽrdosage w ith lithium, consideratỉon 
should be given to gastric lavage to empty the stomach if 
ingestion has occurred vvithin 1 hour of presentation. 
Hovvever thls may be of limited value after overdosage with 
modihed-release preparations. which do not disintegrate in 
the stomach and may be too large to pass through a lavage 
tube. Activated charcoal ữ  of no value. VVhoIe-bovvel 
irrigation has bcen suggested although there do not appear 
to be dinical studies to conHrm ellicacy.

Further measures may involve procedures to enhance 
the renal dearance of lithium or its active removal. 
Adequate hydration should be ensured and any dectrolyte 
imbalance coưeaed, but íorced diuresis or diuretics are 
contra-indicated. Appropriate supportive care may ìnclude 
measures to control hypotension and convulsions. Main- 
tenance of íluid and elearolyte baiance is particulariy 
important because of the risk of hypematraemia. The ECG 
should be monitored jn symptomatic patients.

In severe poisoning, haemodialysis is the treatmenl of 
choice (particularly if there is renal impairment). Although 
effective in reducing serum -lithium  concentrations, 
substantial rebound increases can be expccted vvhen 
dialysis is stopped, and prolonged or repcatcd treatments 
may be required. Peritoneal dialysis is less eííeaive and only 
appropriate iỉ haemodíalysis ladlities arc not avaiiable. 
Hacmoliltration has been tried to good eơect.

Serum lithium concentrations should be monitored 
regularly throughout ơeatm ent. Once the serum and 
díalysis fluid are ửee of lithium, it has been recommended 
that serum-lithium concenưations should be monitored for 
at least another week so that allovvance can be made for 
delayed diỉíusion {rom body tissues.

As a result oí the narrovv margin betvveen therapeutic 
and toxic serum concentrations, lithium poisoning may also 
develop during the course of therapy. In some insunces 
temporary withdrawal of lithium therapy and giving 
generous amounts of sodium and Đuid may be all that is 
required while adverse eííects abate. In any serious or 
severe case of intoxication active measures such as dialysís 
and supportive measures outlined above may need to be 
instituted. Gut decontamination is not useíul.
Reíerences.

1. Smith sw. tí ai. Whole-bowe] irrỉgation as a treaimcnt íor acute lithium 
overdose. Ann Emery Med 1991; 20: 536-9.

2. Okusa MD, ei aì. Clinicaỉ maniỉestaiions and management oí acutc 
lithium ỉmoxication. Am J Med 1994; 97: 383-9.

3. Svvartt CM. Jones p. Hyperlithemìa corrtction and persistem ddirium. J 
Clin Phđrmacol 1994; 34: 865-70.

4. Tyrer SP. Lithium imoxicaủon: appropriate ưeatment. CNS Dntgs 1996; 
6: 426-39.

P r e c a u tio n s

The margin between the therapeutic and the toxic 
concentration of lithium is narrow so therapy usually 
requứes spedalist advice. and serum concentrations should 
be monitored regularly under controlled conditions. 
Patìents receiving lỉthium therapy should be taught to 
tecognise the symptoms oí early toxidty (see Adverse 
EHects, p. 428.3) and, should these occur, to stop therapy 
and request medical aid at once. They should be vvamed not 
to compensate for an omitted dose by subsequently taking a 
double dose. Additionally, patients should not be svvitched 
between dưíerent íormularions or preparations oí lithium 
vvithout therapeutic monitoring, as bioavailability may be 
different.

Lithium should be avoided in patients with cardìac 
disease or renal ứnpairment; cardiac and renal íunction 
should be monitored regularly during trcatment. It should 
also be avoided in Addíson's disease or other conditions 
with a sodium imbalance and in severely debilitated or 
dehydiated paúents.

Patients receiving lithium should be examined periodi- 
cally íor abnormal thyroid íuncdoti, since goitie and 
hypothyroidism may develop. Iithium  should be avoided in 
untreated hypothyroidism. Lithium should be used with 
caution in patients with myasthenia gravis because 
exacerbation of this disorder has been repoited (see Effects 
on the Musculoskeletal System in Adverse Eữects, p. 429.2).

Lithium should be used with spedal care in the elderly 
since this group may be particularly susceptible to toxidty 
ovving to reduced renal íunaion .

Impaired driving períormance or machine operating 
skiUs may occur in patients receiving lithium (see Driving, 
p. 432.3).

lt may be necessary to temporarily reduce or stop lithium 
therapy in patients suHering from vomiting, diarrhoea.

intercurrent inĩection, excessìve svveating, or any otl er 
condition that causes excessive sodium loss and herce 
increased serum -lithium  concentrations. Converse y, 
increased sodỉum levels are likely to reduce serum-lithii m 
concenưations. Patients taking lithium should thereíire 
maỉntain an adequate íluid intake and should aviid 
increasing or decreasing sodium intake through dietary 
changes or ingestion of sodium-containing medỉcamen :s. 
Signihcant changes in  caỉíeine intake may affect seruĩ 1- 
lithium concentrations (see Xanthỉnes under Interactioi s, 
p. 434.3).

Lithium therapy should, where possible, be vvithdrav TI 
slotvly over a period of weeks to allay any concems abo J t  
relapse (see WithdrawaL p. 433.2).

The lisks of using lithium in pregnant patients a-e 
described under Pregnancy, p. 433.1. If lithium is us 'd 
durìng pregnancy then dose adjustments will be required o 
compensate for the altered renal handling.

Lithium shoulđ be temporarily stoppeđ 24 ho.urs befo e 
major surgery to saíeguard the patient from accumulatii n 
(see Anaesthesia, p. 432.3).

Anoesthesia. The BNF States that lithium should 1 e 
stopped 24 hours belorc major surgery, but the norm il 
dose can be continueđ for minor surgery if íluids and ele •- 
trolytes are careíuỉly monitored. Lithium may accumula e 
because of reduced renal clearance associated with anae 
thesia;1 treaunent should be resumed as soon as possib e 
alter surgery, when kidney íunction and íluid-electtoly e 
balance have become normal. Patients are oíten nct 
aIlowed oral íluids or loods the night beíorc surgery bi t 

I paticnts with lithium-induced polyuria should be giyei 
nuids parenterally duríng the night belore the operatioi., 
if they vomit copiously, or if they are unconsđous for se' - 
eral hours.

There is no đinical evidence of interaction betwee 1 
lithium and anaesihetics, although lithium may prolong th ĩ 
action of neuromuscular blockers.1

1. Schou M, Hippus H. Cuỉdelines íorpatỉents reccivỉng ỉithỉum ưeatme t 
who require major surgery. Br J Anaatlĩ 1987; 59: 809-10.

Breast feeding. Lithium is distríbuted into breast m ill. 
Early reports suggested that serum concenưations i 1 
breast-fed inlants were about one-thữd to one-halí cf 
those measured in  mothers.1 However, ađvice regardln; 
the decision to breast feed remains equivocal. The Amer • 
can Academy of Pediatdcs2 consíders that lithium shoul I 
be given with caution to breast-íeeding women but doe; 
not contra-indicate such use, and this is supported b 
some authors.3-4 Conversely, most UK ỉicensed p rodu t: 
inlormation and other authors3-4 suggest that m othei; 
receiving lithium should bottle feed their inlants. It h a ; 
been recommended5 that ư a mother did want to breas 
feed this should be done at tìmes to avoid peak blood con 
cenưations of lithium and the infant careíully monitorec 
Medication should be vvithheld or breast feeding stopped i 
the íníant developed an iníection or dehydration as the’ 
vvould be more susceptible to the adyerse eííects of lith 
ium.

1. Schou iM Amdiscn A. Lỉihium and pregnancy—m, lithium ừigestioD b 
childrcn brcast-ícd by vvomcn on ỉithium ữeaanent. BMJ 1973; 2:138

2. American Academy of Pediatrỉcs. The transíer of drugs and othe 
Chemicals imo huroan milk. Ptdiatria 2001; 108:776-89. [Retiređ Ma’ 
2010] Correciỉon. ìbid.; 1029. Also availabỉe at hỉtp://aappoỉicy 
aappublicaúoiis.org/cgi/comcm/full/pediatrics%3bl08/3/776 (accesse* 
24/11/05)

3. Schou M. Lithium treatment durỉng pregnancy, dclivery. and lactation 
an update. J ơin Psychiatry 1990; 51:410-13.

4. Sykes PA. tí al, Lithiura carbonate and brcast-íeeding. BMJ 1976; 2 
1299.

5. Ananth J. Liihium duríng pregnancy and ỉactadon. Uthitim 1993; 4 
231-7.

6. Lỉevveỉlyn A. tí a i The use of lìthỉum and management of vvomen wiử 
bipolar diioider during pregnancy and laoaổon. J Cỉỉn Psychiatry 1998 
59 (suppl 6): 57-64.

Cystic ỉibrosis. Reduced renal excretion of Uihium waf 
evident in 8 patíents wlth cystic íibrosis compaređ with 
healthy sutýects.1 The authors recommended caution 
when prescribing Standard doses of lithium to patients 
with cystic ỉibrosis until more deSnitíve data were avail- 
able.

1. Brager NPD, tí ai. Reduced renal ứactional excrerion oí liihium hì cystic 
ílbrosis. BrJ ơin Pharmaeoỉ 1996; 41: 157-9.

Drivỉng. In the UK, the Driver and Vehicle Licensing 
Authority (DVLA) considers that patients w ith severe 
depressive illnesses complỉcated by signiỉicant memory or 
concenttatìon problems, agitation, behavioural distur- 
bances, or suiddal thoughts should cease driving pendỉng 
the outcome of medical enquiry.1 Mania or hypomania ls 
particularly dangerous and driving should cease during 
the acute illness. Aíter an isolated episode, re-licensing 
can be reconsidered provided the patient has remained 
well and stable for at least 3 months, is compliant with 
ưeatment, and has regained insight; in addition, the 
patient should be free from any advetse effects of medica- 
tion that would impair driving. If there have been 4 or

All cross-reíerences reíer to entries in Volume A
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more episodes of mood swing within the previous 12 
months, at least 6 months of stability will be required 
beíore re-licensing can be considered. Drivers oí heavy 
goods and public Service vehides are normally reqnired to 
be well and stable for 3 years before driving can resume.

Treatment w ith antidepressant drugs, including Iithium. 
may also be hazaidous,2 although patients may be saíer 
drivers with medication than vvithout.3 Lithỉum has been 
reported2 to adversely affea the choice reaction time (a test 
to assess the time taken to respond correctly to some signals 
but no t others) to a level considered dangerous for driving. 
A nother study has found that elderly patients taking li thi um 
may be at an increased risk of being involved in  an  injurious 
motor vehide acddent vvhile driving w hen compared with a 
cohort of elderly. non-lithium users.4

1. Driver and Vchícle Lỉcensỉng Agcncy. For medỉcaỉ pracõtíoncn: at a 
glance guide to the current raediad sũndarđs oỉ Qtness to đrive (ỉssued 
November 2013). Avaỉlabỉe at: https://www.gov.uk/govenunem/ 
uploads/system/uploads/atuchmentldata/ỉỉỉe/258991 /aagv ỉ .pdí 
{accessed 20/11/13)

2. Àshton ỈL Drugs and driving. Advene Drug Reaa Buỉỉ 1983; 98: 360-3.
3. Cremona À. Mad drỉvers: psychỉatrỉc iỉỉness and đrỉving pcríormance. Br 

J Hcsp Med 1986; 35: 193-5.
4. Eunỉnan M, rí ai. Use oí lỉthium and the risk of ỉnjurious motor vehide 

crash in eỉderỉy adults: case-control study nested mthin a cohon. BMJ 
2004; 328: 558-9.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the, Nonvegian Poiphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassiỉies lithium as not por- 
phyrinogenlc it may be used as a drug of Đrst choice and 
no precautions are needed.1

1. The Dnig Database for Acute Porphyria. Available ae http://www. 
diugs-porphyria.org (accessed 11/10/11)

Pregnancy. The dedsion w hether to continue lithium 
treatm ent during pregnancy is difficult and should involve 
careíul consideration of the risk-beneht ratìo, which in 
some cases may íavour ưeatment. Early case reports of 
mothers taking lithium during pregnancy pointed to an 
increased rìsk of congenital abnormaỉities w ith the baby's 
heart being mainly aổected.1 Support for this increased 
risk also came from a study2 of the records of 59 children 
bom  to vvomen who had taken lithỉum  during pregnancy. 
However, another study3 that prospectívely íollovved 138 
pregnant women being tteated with lithium did not iden- 
tify any diííerence in pregnancy outcome betvveen them 
and a control group. The authors considered that lithium 
was not a major teratogen and ỉelt that vvomen with 
major aííecnve dísorders could contỉnue lithium treatment 
during pregnancy provided that adequate fetal screenỉng 
tests were carried out. A subsequent revievV* considered 
that the teratogenic risk was lower than  préviously 
thought, but that it vvould still be wise for women who 
wished to become pregnant to stop lithium u  at all possi- 
ble, at least during the period of embryogenesis. If lithium 
is stopped, withdrawal should be slow to prevent a relapse 
(see p. 433.2).

There is limited evidence that lithium  treatment during 
pregnancy may increase the risk of íetal macrosomia, 
premature delivery, and perinatal mortality.1-5 Polyhy- 
dramnios (an excess of amniotic fluid) in the last trimester of 
pregnancy has been reported and has been attributed to 
íetal lithium toxidty (polyuria and dlabetes insipidus).6’7

Monitoring of serum-Iithium concentrations is particu- 
larly important during pregnancy. The renal dearance of 
lithium by the mother is not constant during pregnancy; in 
the second half of the pregnancy dearance rises gradually 
by 30 to 50% but ỉalls abruptly and signiũcantly after 
delivery to pre-pregnancy values.1-® The increased doses of 
lithium that may be given during pregnancỵ to compensate 
for this increased clearance may result in lithìum toxidty.* It 
is generally considered1-9-10 advisable to stop lithium during 
the last few days of pregnancy to reduce the risk of matemal 
lithium toxidty due to accumulation of lith ium butit should 
be started again a few days later aíter delivery at reduced 
dosage because of the increased postpartum risk of manic 
and depressive relapse.1-10

Redudng the dosage đuring the last few days of 
pregnancy also helps to reduce lithium concentrations in 
the neonate and avoid assodated adverse eHects.1-9 Adverse 
eữects that have been reported in neonates exposed in utero 
to lithium indude cyanosis, lethargy, Đacddity, hypotonia, 
poor gag and sucking reílexes, íeeding problems, brady- 
cardia, tachycardia, goitre, hypothyroidism, nephrogenic 
diabetes, and jaundice;9"12 withdrawal symptoms have also 
been seen.

1. Schou M. Lithium treaưnent during prcgnancy, drỉivcry. and lactation: 
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depresslve vvoracn. AcU Pĩychỉatr sãmd 1983; 68:134-9.

3. Jacobson SJ, tt al. Prospectỉve muldcentre stuđy of prcgnancy outcome 
aỉrcr Lỉthỉum exposurc durlng fitst trimester. Lãirat 1992; 339; 530-3.

4.. Coben l S . t t a L K  reevaluatlõn of riỉk of ln utcro exposure to Uthium. 
JAMA 1994; 271: 146-50. .

5. Troỵer WA, tt  al. Assodation of matemal lithium exposure and 
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Gynecol 1990; 75: 504-6.
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Dtprtssiơn ớ  mứma: modtm Uthium thtrapy. Oxỉord: IRL Press, 1987:139- 
46.
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10. Pinelli JM ti  ol. Case report and revlenr QÍ the perinatal impUcadons of 
maĩemal uthỉ um use. Am J Obsttí Gyrucol 2002; 187: 245-9.

ỉ 1. prassetto p. tt  a i Goỉter in a nesvbom exposed to lỉthìum ỉn utero.- Am  
Phannaathtr 2002; 36: 1745-8.

12. Kozma c. Neonataỉ toxidty and transỉent neurodevelopmentaỉ deScỉts 
íolỉovvỉng prenataỉ exposure to lỉthium: another dỉnical report and a 
revỉew tài the Uterature. Am J Mtd Gtrttt A 2005; 132: 441-4.

Surgery. For comments regardỉng the precautions to be 
considered in patients undergoing surgery, see under 
Anaesthesia, p. 430.3.

W tthdrawol. Symptoms such as anxiety, tremor, íatigue, 
nausea, svveating, headache, sleep disturbances, diarrhoea. 
or blurred Vision have developed vvithin days of sudden 
cessation of ơeatm ent with lithium.1 These symptoms 
may simply be a recurrence of the mood disorder. Uncon- 
ơolled studies of withdrawal symptoms have raised the 
possibility of a lithium-withdrawal State although con- 
ơolled studies have been convindngly negative. It is, 
hovvever, wise to reduce lithium dosage gradually rather 
than stop bigh-dosage treatment abrupdy.

A hequent vvorry assodated vvith stopping lithium 
therapy is that of rclapise. Most evidence has supponed the 
view that any relapses occurring in  the first weeks after 
lithium vvithdravval are simply part of a  pattem  of 
recurrence of bipolar dỉsorder in general and are not 
indicative of a  higher rate of recurrence. Some,2 hovvever, 
have found the proportion of patients relapsing on sudden 
withdrawal of lithium therapy to be 50%, a figure they 
consiđer to be too high to be accounted for by the natural 
history oi the disease process. They and others3 advise that 
this risk should be considered w hen prescribing lithium (or 
bipolar disorder. In patients who prevỉously had been stable 
on lithium for at least 18 months. the risk of early 
recurrence of bipolar disorder was hlgher w hen therapy was 
withdrawn rapidly in less than 2 vveeks than  when it was 
vvithdravm gradually over 2 to 4  weéks.4.

1. Goodnick PJ. Teaninatỉng ưeatment. In: Johmon FN, ed. Đepressian & 
mamữ: modem ìithium therapy. Oxíorđ: IRL Press, 1987: 115-17.

2. Mander ÁJ, Loudon JB. Rapid recurrence of mania followứig abrupt 
dỉsconúnuaũon of lỉthium. Lartat 1988; U: 15-17.

3. Goodwin GM. Recurrence of manỉa aỉter lithium withdrawal. Br J 
Pychìatry 1994; 164: 149-52.

4. Faedda GL et ai. Outcome aíicr rapid vs graduaỉ dlscontìnuatìon of 
lỉtbỉum treatment in bipolar dỉsordeis. Anh Gfĩĩ Psỵdiiatry 1993; 50:448- 
55.

Interactions
Some diuretics may reduce lithium excretion and result in 
toxicity (see p. 434.2 for íurther details). Thiaãde diuretics 
may also show a paradoxicaỉ antidiuretic eữect. Conse- 
quently, diurerics should be avoided or used vvith caution in 
those receiving lithium; ií used together, a reduction in the 
lithium dose may be appropriate. Other drugs aHectìng 
electrolyte balance may also alter lỉthium excretion and 
should be avoided ư possible or used vvith care.

Purther interactions reported with lithium are discussed 
below.
Revievvs.

1. Amdỉsen A. Lithium and drug inccraaions. Drugs 1982; 24: 133-9.
2. Beeley L Drug ỉmeractìons with lỉthỉum. Praaibers' J 1986; 26: 16Ỡ-2.
3. Harvey NS, Merrỉman s. Review of dỉnically important drug 

interacdons wỉth ỉỉthium. Drug Safety 1994; 10:455-63.
4. Rnlcy PR. et ai. Cỉinical relevance of drug intcracrions with lỉthỉum. ơin 

Pharmaeoidnet 1995; 29: 172-91.

ACE inhibitors. Giving lithium with ACE inhibitors has 
been reported1'5 to increase serum-lithium concentrations, 
resulting in some cases in lithium toxicity. ACE inhibitors 
such as captoprìl,1 enalapríl,lXĨ and lừinoprit*'5 ha ve been 
implicated, although in a study6 of enalapril and lithỉum 
in healthy subjects, the lithỉum levels remained 
unchanged. The mechanism is undear but it has been sug- 
gested7 that suppression of the renin-angiotensin-aldoster- 
one System by ACE inhibitors may be responsible. Lithium 
excretion by the kidney is dependent on both glomerular 
ũltratíon and sodium concentiation in  the proximal 
tubule, both of which are reduced by ACE inhibitors. It 
has also been suggested5 that inhibition of angiotensin n 
production may lead to reduced ũuid intake through lack 
of activation of the thirst stimulus and this vvould enhance 
the tendency to volume depletion caused by natriuresis. 
Patients considered7 to be at risk bom  this reaction vvould 
indude those vvhose renal íunction is largely dependent 
on the effect of angiotensin n , those with congestive heart 
ỉailure, and those with volume depletion.

1. Douste-BUzy p, et at. Angỉotensin convertỉng enzyme ỉnhibỉton and 
lỉthium trcatmcnt. Lanetí 1986; 1:1448.

2. Puỉỉk M. Lida H. Interactíon Uthium-ỉnhỉbiteurs de i'enzyrae de 
conversỉon. Prase Mtd 1988; 17: 755.

3. Navỉs GJ. tí  a i Volume homeostasis, angỉotensin converting enzyme 
mhibition, and lithium ửierapy. Am J Mfđ 1989; 86: 621.

4. Ba!dwin CMr Satíerman AZ. A case oỉ UsinoprỉMnduced ỉỉchium toxidty. 
DỈCP Ann Pkarmaeother 1990; 24: 946-7.

5. Correa FJ, Etser AR. Angỉocensỉn-converting enzyme Inhibiton and 
ỉỉthium toxidty. AmJMed 1992; 93: 108-9.

6. DasGuptâ K. et ai. The eữea oỉ enaỉapiỉỉ on se rum Uthium ỉevels in 
heaithy men. J ơin Psyehiatry 1992; 53: 398-400.

7. Mỉgnat c  Unger T. Ace ỉnhibitors: drug interactỉons oỉ dỉnỉcaỉ 
signiRcance. Drug Saftĩy 1995; 12: 334-47.

Analgesics. See NSABDs and Opioid Analgesics, p. 434.2 
and p. 434.3, respectively.

Angiotensin II receptor antogonistỉ. There have been case 
reports of lithium intoxication occurring in patients aíter 
the addition oỉ candesartan,1 losartan,2 or vaĩsarUa? to their 
therapy. The mechanism may be similar to that for ACE 
inhibitors (above).

1. Zwanzger p. tí aỉ. Lỉthium intoxicatíon after adminìsoatỉon of ATi 
blodcers. J ơàt Psỵehiatry 2001; 62: 208-9.

2. Blanche p, tí ai. Lithium intoxicatíon ỉn an elderly paổent aỉier 
rombỉned ưeatment with ỉosarcan. Eur J Qin Pharmacol 1997; 52: 501.

3. Leung M. Remỉck RA. Potenúaỉ drug interactíon becween ỉỉthỉum and 
vaỉsartan. J ơirt PsychơphữTmacol 2000; 20: 392-3.

Anlidepressants. Lithium has been used to augment the 
eíỉect of other antidepressants in reừactory depression. 
However, there have been reports of adverse reactions 
with some 'of these combinations. For hirther detailỉ, see 
Antidepressants under Interactions oỉ Phenekine, 
p. 447.2.

AntiepilepHcs. Severe CNS toxidty despite 'normaT 
serum-lithium concentrations has been descríbed in a 
padent also taking phenỵtoừt and pkenobarbital.1 Symptoms 
indicative of lithium toxidty have aỉso been reported in a 
patient taking lithium with phenytoin alone;2 again con- 
centrations were not abnormal.

For reports of neurotoxidty in patients receiving 
carbamazepine and lithium, see p. 516.2. Cạrbamazepine- 
induced renal ỉailure has also resulted in toxic serum- 
lithium concenơations.3

1. Speirs ỉ, Hỉrsch SR. Severe ỉỉdúuin toxidry wỉth 'nonnal' serum 
còncentratìom. BMJ 1978; 1: 8L5-16.

2. MacCaỉtum WAG. Interactỉon ói lỉứúum and phenytoỉn. BMJ1930; 280: 
610-11.

3. Mayan H. et ai. Lithium ỉntoxỉcatỉon due to carbamazepine-induced 
renal íaiỉure. Am Pharmđ&títer 2001; 35: 56Ỡ-2.

Antimicrobials. Lithium toxidty has been reported on iso- 
lated occasions in patients receiving doxycycline,1 metronid- 
caole}  spectinomycin,5 and tetracydine.*

However, it has been noted that lithium and teơacydine 
have been used together vvithout serious problems in many 
patients and that additionally tetracydine has been used to 
treat the acneíorm skin eruptions induced by Iithium.5 It has 
also been founds tha t in  healthy subjects lithium  
concentrations vvere decreased, rather than increased, 
after the addition of tetracydine but this was probably of no 
dinical signihcancc.

1. MiIIer sc. Doxycydine-ừiduced lỉthium toxidty. J ơirt Pỉychopharmacol 
1997; 17: 54-5.

2. Teicher MH. tí al. Possible nephrotoxic ỉnteractỉon of lỉthium and 
meưonỉdazoie. JAMA 1987; 257: 3365-6.

3. Anonymous. Possibỉe adverse drug-drug imeractỉon report Uthium 
intoxỉcatíon ỉn a spectínomydn-treated patienL Int Dru$ Ther Newsỉeữ 
1978; 13: 15.

4. McGennis AJ. Lỉthíum carbonate and teưacydỉne ỉnteractiotL BMJ 
1978; 1: 1183.

5. FankhauserMP, tí ai. Evahiatíon of lithium-tetracyclỉne interaction. Clin 
Pharm 1988; 7: 314-17.

Antim igraine drugs. For comment on the suggestion that 
there may be a risk of increased CNS toxicity vvhen suma- 
triptan and lithium are given together, see p. 681.3.

Antineoplastics. Transient decreases in serum-lithium 
concentration occurred in a patient given cừplatin.1 The 
relative contributions oỉ cisplatín itselỉ, or the fluid loading 
procedure involving inưavenous ũuids and mannitol, or 
their combined eữects were undear. The Interartion, how- 
ever, had no apparent clinical signiíicance in this patìent 
although a risk of underưeatm ent with lithium may occur 
in other pađents.

1. Pietrusrka LJ, tt at. Evaluation of dsplatiu-liứúum intcraction. DrutỊ 
IrtttU ơin Pharm 1985; 19: 31-2.

Antípsycholics and anxiolytics. In the conữol of acute 
maiua lithium is often too slovv in onset to be used alone 
and thereíore additional therapy with an antipsychotic 
may be necessary. It should be nõted, hovvever, thăt such 
combinations should be used w ith care as interactỉons and 
adverse reactions have occurred.

The renal exaetion  of lỉthỉum is increased by chlorprom- 
azint treatment,1 w hlch means that subsequent withdrawal 
of chlotpromazine can result in an abrupt rise in serum- 
lithium concentrations.2 The serum concentratíon of 
chlorpromazine can also be reduced by lithium,3 and 
chlorpromaãne toxidty may be predpitated by the ạbrupt 
vvithdravval of lithium in patients previously stabilised on 
both diugs. Ventricular Bbrillation has been described after 
withdrawal of lithium ỉn a patient also taking chlorprom-
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azine;4 it was suggested that the chlorpromazine dose 
should be reduced ư lithium is to be stopped.

There have been isolated reports of neurotoxidty or 
brain  damage, charaaerised by delirium, seizures, 
encephalopathy, or an increased inddence oỉ extrapyra- 
midal symptoms in patients receiving lithium w ith 
Ịlupentixol decanoate,5 Ịlưphmaànt decanoate,6 or high-dose 
halọperidol,7'9 although tvvo earlier reưospective studies of 
patients taking lithium with antipsychotics had íailed to 
detect such adverse reactions.10-11 Neurological reactions 
have also been reported in patients receiving lithium with 
thiữridatínc,12-1* sulpiride,14 dozapint,xĩ and risperidone,xt 
Aỉthough a causal reỉationship betvveen these events and 
use of lithium vvith antipsychotics has not been fully 
established, patients should be monitored for signs of 
neurotoxidty ư  receiving such combinaúons.

A 1987 revỉew considered that the neurotoxidty induced 
by lithium and antìpsychotics vvas a rare entity.17 Whether 
the combination produced any greater dsk than either drug 
alone, and whether the neurotoxidty was a distinct 
diagnostic entity or simply represented atypical cases of 
lithium toxidty or the neuroleptic malignant syndrome, 
was debatable. The interaction betvveen lithium and 
haloperidol might represent a form o( neuroleptic malignant 
syndrome and that betvveen lithium and ihe phenothi- 
azines, espedally thioridaáne, a form oỉ lithium toxidty. It 
was conduded that the rísk írom combination therapy waỉ 
very small but that the d in idan  should, nevenheless, be 
aware of it.

Although lithium has been reported to interact with 
dicaepam resulting in hypothermic episodes,18 this may be 
an idiosyncratic response rather than a true drug 
interactìon;17 in general it was considered safe to use 
lithỉum with benzodiazepines.

1. Sletten I, tí al. The eHect of chlorpromaxine on iithìum excreúon in 
psydùatric subjects. Curr Ther Ra ỉ 966; 8 : 44 ỉ-6.

2. Pakes GE. Lithium toxỉtiry vviih phenothiarine wiihdrawal. Lancet 1979:
U: 70Ỉ.

3. Rỉvera-Caỉimlim L. tí aỉ. EHect oí liihium on plasma chỉorpromanne 
ỉevels. ơin Pharmacol Ther 1978; 23: 451-5.

4. Stevenson RN, tí a i Ventricular GbríUaiion due to ỉichium vviíhdravval— 
an interactỉon wỉth chlorpromazine? Poitgrad Med J 1989; 65: 936-8.

5. West A. Adverse effects oí lỉthlum treaonent. BMJ 1977; 2: 642.
6. Sỉngh sv. Líthỉum carbonate/Ouphenarioe decanoate produclng 

irrevenible brain damage. Lancet 1982; ỉi: 278.
7. Cohen WJ, Cohen NH. Lithiura caibonate. haloperídol. and iưeversible 

brain damage. JAMA 1974; 230: 1283-7.
8. Loudon JB, Waring H. Toxic reactỉons 10 Uỉhium and halopeiidoỉ. Lanctí 

1976; ii: 1088.
9. Thomas c  t í  aỉ. Lithium/haỉoperidol combinations and brain damage. 

Larưtí 1982; ỉ: 626.
10. Baastnip PC. tí ai. Ađverse reactíons in ưeaunent with llthium 

carbonate and haloperidol. JAMA 1976; 236: 2645-6.
11. Prakash R. Lithium-haỉoperidol cotnbinatioo and brain damage. Lanctí 

1982; 1: 1468-9.
12. Stanđish*Bany HMA5, Sheũy MA. Toxic neurological reaaion lo 

lithìum/thìoridazme. Lanctí 1983; I: 771.
13. Cantor CH. Encephaỉopathy with lithỉum and thỉoridazỉne in 

combỉnatíon. Med J Aust 1986; 144: 164-5.
14. DỉnanTG, OTCeane V. Acute extrapyramidaỉ reactions íoUovving lỉthium 

and suỉpừide co-ađministranon: two case reports. Hum Psychopharmacoỉ 
Cỉin Exp 1991; 6: 67-9.

15. Blake LM, tí ai. Reversible neuroỉogic symptoms wiih dozapine and 
ỉỉthỉum. J ơin Psyàĩopharmacoỉ 1992; 12: 297-9.

16. Swanson CL tí a i Eữects oỉ concomitant rỉsperỉdone and ỉithium 
treatment- Am J Pĩyáĩiatry 1995; 152: 1096.

17. Ross DR. Coữey CE. Neuroỉeptics and antì-anxíety agents. In: iohnson 
FN, ed. Dqmssùm & mania: modcm lithium ửurapy. Oxiord: IRL Press, 
1987: 167-71.

18. Nayỉor GJ, McHarg A. Proíound hypothermia on combined ỉithium 
caibonate and dỉazepam treatment. BMJ 1977; 2: 22.

Benzodiozepines. See Antipsychotics and Anxiolytics, 
p. 431.3.

Calãum-chcmnel blockers. Neurotoxidty has been 
reported in  a patìent receiving li thi um after the addition 
of verapamil.1 Serum-lithium concentraúons were still 
inside the accepted therapeutic range and it was consid- 
ered that the similar actions of lithium and verapamil on 
neurosecretory processes may have been responsible. 
Verapamil has also been reported to decrease serum-lith- 
ium  concentraóons.7 Neurotoxidty has also been reported 
in a patient receiving b thi um and diltùaem3 as vvell as 
other drugs. Psychosis, possibly induced by the use of dilti- 
azem and lithium together, has been reported in another 
patient.4

1. Price WA. Giannini AJ. Neurotoxỉtíty caused by lithium-vcrapamiỉ 
synergìsm. ĩ  ơỡt Phanrtaal 1986; 26: 717-19.

2. Wemrauch LA. ríal. Decreascd scnưn Iithiuni durtng verapamiỉ therapy. 
Am H an J 1984; 108: 1378-80.

3. Vaỉdlsenỉ EV. A possỉbte ỉmeTaciỉon betwccn lithiuni and dilỉiazem: casc I 
rcport. J clin Pĩychiatry 1983; 46: 540-1.

4. Bindcr EF, tì aỉ. Diltỉazem-ỉnduced psychosỉa and a possỉble dỉ]dazeni- 
lithinni interactìon. Anh hnern Mtd 1991; 1*1: 373-4.

Central stìmulants. A woman who had been stabilised on 
Iithium treatm ent for 15 months developed lithium toxi- 
d ty  within a few days of being given maándol.1

There is a risk of CNS toxidty due to synergistic 
serotonergic actions when lithium is given vvilh sibutramme.

1. Hendy MS, tì a i Mazỉndol.induced lỉthium toxidiy. BMJ 1980: 280: 
684-5.

Diuretics. Thiữĩidt diuretữs produce sodium depletion by 
inhibiting distal tubular sodium reabsorptìon. The conse- 
quent increase in  proximal tubular reabsorption fre- 
quently results in an increase in serum-lithium concentra- 
tions.1 Patients who are stabilised on lithium therapy and 
begỉn taking thỉaãde diuretics are at signiScant risk of 
deveioping lithium toxidty. Toxic lithium concentrations 
may be seen within 3 to 5 days of stardng a diuretic. Loop 
diuretícs ựurosemide, bumetanide, and etaaynic aàd) seem 
less likely to cause lithium retention, although caution is 
vvarranted, espedally in patients vvhose dietary sodium is 
restricted.1 Amiloríde, and probably other potassium-spar- 
ing diureties, have no effect on lithium excretion, but 
acctazolamidc inơeases lithium excretion. However, the 
diuretic action oí acetazolamide is short-lived and the 
interaction may thereíore be transient.1

It has thereíore been suggested that ư diuretic therapy is 
necessary in patients stabiiised on lithium, the lithium dose 
should be reduced by 25 to 50%,1-2 bthium concenưations 
measured twice weekly until restabilisation occurs, and that 
perhaps loop diuretics such as bumetanide or íurosemide 

i vvould be preíerable.
Ị The topic of lithium-diuretic interaction and precautions 
' to be considered has also been discussed.’
Ị I. Beeley L Drug inieraaions wiih lithium. Pnscribers' J 1986; 26: 160-3. 
ị 2. Ramsay LE. ỉmeroctìons thai maiten diuretics and amihỵpenensive 
Ị drugs. Preuribrn ■ J 1984; 24: 60-5.
I 3. Grau E. Diuretics. In: Johnson FN. ed. Deprcsúon tírtiứrtia: mcdem lithium 

therapy. Oxíord: nu. Press. 1987: 180-3.

Gastroinlestinal drugs. Giving sodiunt bicarbonate with 
lithium has led to reduced blood-liihium concentrations. 
attributed to increased renal excretion of the lithium 
cation in response to the exưa load oí bicarbonate anion 
to be excreted.1 Antaáds containing combinations of alu- 
minium and magncsium hydroxida and simeticone had no 
effect on the dissolution and solubility of lithium carb- 
onate in vìtro2 nor on its bioavailability in vivo.}

There has been a case report describing a possible 
interaction between lithium and ừpaghula where low serum 
concenưations of lithium may have been duc to ispaghula 
inhibiting intestinal absorption of lithium.4

Use of ásapride with lithium may increase the risk of 
ventricular arrhythmias.

1. McSwỉggan c. A signiBcant drug interaaion. Ausí J Pharm 1978; 59: 6.
2. Schiessler DM. tí al. Effect of aniadds on liihtum carbonaie dissolution 

and solubiỉiiy in viiro. Am J Hosp Pharm 1983; 40: 825-8.
ỉ. Goode DL. tí ai. EHeơ of amadd on ihe bloavaiiability oỉ lithium 

carbonate. Cìin Pharm 1984; 3: 284-7.
4. Perỉxnan BB. Interacũon betvveen Uihiuiiì saỉis and ispaghula husk. 

Unctí 1990; 335:416.

lon-exchange resins. The cation-exchange resin sodium 
polystyrene suựonate may decrease the absorption of lithium 
salts.

MethyMopa. Lithium toxidty induced by methyldopa has 
been described on several occasions.1'’ Symptoms of toxi- 
dty may occur even though serum-lithium concenơations 
remain vvithin the therapeutic range.

1. Byrd GJ. Methyldopa and lilhium carbonatc: ỉuspened inieracdon. 
JAMA 1975; 233: 320.

2. 0'Regan JB. Adverse interaciioo oỉ Itthium carbonaie and meứiyldopa. 
Can Med Assoc J 1976; 115: 385-6.

3. Osanloo E, Deglin JH. InteraCTion oỉ Uthium and methyldopa. Aĩttt Intem 
Med 1980: 92: 433-4

Muscle reloxants. For reports of hypothcrmic episodes 
occumng with lithium and diazepam, see under Antipsy- 
chotics and Anxiolytics, p. 431.3.

Severe aggravation of hyperkinetic symptoms occurred 
in 2 paúents with Huntington's chorea when baclofen was 
added to their ưeatment v\ith lithium and haloperidol.1

1. Andén N-E. tì al. Badoten and lithium in Huntingion's chorea. Lanca 
1973; U: 93.

Neuromuscular blockers. For repons ol prolongation of 
neuromuscular blockade by lithium see under Atracu- 
rium, p. 2033.1. For íurther comments relating to surgery 
and anaesthesia. see under Anaesthesia in Precautions, 
p. 430.3.

NSAIDs. Decreased dearance and increased se rum con- 
centrations of lithium, resultiDg in toxidty on some occa- 
sions, have been reported aíter use of lithỉum yiith cilecox- 
ib} dido/enac,2 ibttprofen,ÌA indometadn,5'6 kctorolacP•* 
mẹfenamic aád,9-10 naproxen,11 pừoxicam,12'13 rofecoxib,14‘“  
and tìaprofenic add; '7 secondary sources have also impli- 
cated azapropazonc, ketoprofen,ư  pancoxib, and phenyìbut- 
azone.xt However, serum-lithium concentration is not 
increased by suỉindac.l u , -ỉa Although serum-lithium con- 
centrations were increased in a paticnt receiving aspirin21 
this has not been substantiated in others and an interac- 
tion is considered unlikely;6-22 it has also been pointed out 
that control of sodium balance is necessary in such stu- 
dies22 and in the report purporting to shovv an interaaion 
the diet had not been conơolled.

It has been stated that ỉor mild occasional aches, paứL', 
and fever paracetamol was the preỉerred analgesic in 
padents receivũig lithium, although occasional doses cỉ 
aspirin were acceptabỉe.1* Sulindac appeared to be the saíe: t 
NSAID ỉor long-tenn use. Didoíenac, ibuproỉen, indome ■ 
ta á n , ketoproỉen, naproxen, phenylbutazone, and pứoxi • 
cam should be avoided vvhere possible but if it was necessar r 
to use one oỉ these drugs the maintenance dose oỉ lithiur 1 
should be reduced. It was also consỉđered that perhaps othe • 
NSAIDs, for vvhich no inỉormation was avaỉlable at that 
time, should be regarded as having the potential to  cause I 
rise in serum-lithium concentrations.

1. Slsrdal í .  tì ai. A U{e-threatenlng Interaction between liihium an I 
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and ihe role oí prostaglandin inhibiĩion. BrJ Psychiatry ỉ 987; 151:847-Ễ
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J ctin Psychopharmacol 1986; 6: 150-4.
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Gtn Psyehiatry 1984; 41: 310-11.

22. Reimann I. Aspiĩin ỉncreases serum ỉithiura ion ỉevels. Areh Go 
Pĩỵchiatry 1954; 41: 311.

Opioid analgesics. There is a rísk of CNS toxicity due tt 
synergistic serotonergic actions when Uthium is given wiử 
tramadol.

Parasympathomimeiics. For the effect of lithium on para 
sympathomímetics, see Interactịons of Neostigminc 
p. 688.3.

Xanthines. It has been reponed1 that theophyllinc enhance: 
the renal dearance ol lithium, thus tending to reducc 
serum-lithium concentrations. Uthium blood concentra- 
tions increased by 24% when caffíine was eliminated frotr 
the diet of 11 patients taking lithium.2 No toxidty wa.‘ 
seen but these patients had becn maintained on low base-
line lithium concentrations; toxidty might occur ir 
patients maintained at higher concentrations.

1. Cook BL tí ai. Theophylline-Uứìium Lnieraction. J  Ciin Psychiatry 1985 
46: 278-9.

2. Mester R. tí al. Caííeine withdrawal increases lithium blood lcvels. Bio 
Psyứtiữtry 1995; 37: 348-50.

Pharmacokinetics
Lithium is readily and completely absorbed from the 
gasữointestinal tract when taken as one of its salts 
Absorprion can be affected by the lormulation of the 
preparation taken. Peak serum concenưations OCCUI 
between 0.5 and 3 hours after ingestion from conventionaỉ 
tablets, capsules. or Uquids; vvith modlíied-release íormula- 
tions peak concentrations are delayed and may OCCUI 
between 2 and 12 hours after a dose. Li thiu m is distributeđ 
throughout the body and distribution is complete within 
about 6 to 10 hours; higher concenưations occur in the 
bones, the thyroid gland, and portions of the brain, than in 
the serum.

Lithium is excreted mainly in the urine; only a small 
amount can be detected in the laeces, saliva, and sweat. Ít is 
not bound to plasma proteins. It crosses the placenta and is 
distributed into breast milk. The eliminadon halí-lUe in 
patients with normal renal hmction is about 12 to  24 hours, 
but increases with decreasing renal ỉunction; hal{-lives of up 
to 36 hours have been reported íor elderly patients and 40 tc 
50 hours for patients with renal impaữment. Steady-state 
concentrations may not, thereíore, be attained untìl 4 to 7 
days aíter starting ưeatment.

All cross-reíerences reíer to entries in Volume A
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There is wide intersubjert variation in the se rum  
concentrations obtained after a given dose, and also in those 
required for therapeutic effea. Concentrations also vary 
considerably according to tactors such as the dosage 
regimen (vvhether given in single or divided daily doses), 
renal hinction, the dietary regimen of the patient, the 
patient's S ta te  of health, the time at vvhich the blood sample 
is taken, and other medication, such as sodium salts or 
diuretics, as well as by íormulation and bioavailability. 
Moreover, there is only a naưovv margin between the 
therapeutic and the toxic serum concenưatíon oi lithium. 
Thereíore, not only Is individual titration of lithium dosage 
essential to ensure constant appropriate concentrations for 
the patient, but the conditions under vvhich the blood 
samples are taken for monitorỉng must be careíuUy 
controlled. In practice, a blood sample dravvn 12 hours after 
the Iast dose of lithium  íollovving a consistent dosing 
schedule for 4 to 7 days is used íor measurement of serum- 
lithium concenttations. Under these conditions the 
distribution of the last dose of ỉithỉum is complete, and 
steady-state concentrations will have been attained. The 
usual maintenance therapeutic serum concentrations of 
lithium are 0.4 to lm m ol/liưe; toxic eữects may be 
expected a t concenưations exceeding l.SmmoI/Iitre, For 
íurther details regarding monitoring of serum concentta- 
tions of tithium, see Uses and Administration, p. 428.1. 
Estimatìon of lithỉum concenưations in other body ũulds 
such as saliva has been investigated as a less invasive 
method of monitoring. However, results have been 
equivocal and these methods have not replaced serum 
monitoring in general practice.
Reíerences.

1. Ward ME, tí aỉ. Clinicaỉ pharmacokỉnetics oỉ ỉithium. J ơin Pharmacoỉ 
1994; 34: 280-5.

2. Reiss RA. tí ttl Uthium pharmacokmetics ỉn the obcse. <3in Pharmacoỉ 
Ther 1994; 53: 392-8.

3. Thomsen K, Schou M. Avoidance of lithium intoxication: advicc based 
on knowledge about the renaỉ li thi um cỉearance under various 
drcumstances. Pharmacopsydĩiaữy 1999; 32: 83-6.

4. Sprouỉe BA. tí al. Diữerenúal pharmacokinetỉcs of ỉỉthium in elderỉy 
patients. Drup Aging 2000; 16: 165-77.

Adm inistratíon. Reỉerences concemỉng the pharmacoki- 
netic methods of predicting lithium dosage requữements.

1. Marken PA. tí ai. Prelỉminary comparison of predictive and emptric 
ỉithỉum dosing: ỉmpact on patỉent outcome. Ann Pharmacother 1994; 28: 
1148-52.

2. Tarìght N, tí  ai. Nonparametric estimation oí population duracteristỉcs 
oi che kỉnetícs oi ỉỉthium ỉrom observatỉonaỉ and experimentaỉ da ỉa: 
indỉvỉduaỉỉzatlon of chronic dosing regimen usỉng a ncw Bayesian 
approach. Ther Drug Monit 1994 16: 258-69.

3. Sprouỉe BA, tí ứỉ. Fuzzy logỉc pharmacokinetíc modetlng: appỉỉcation to 
lỉthỉum concentratlon predictỉon. ơin Pharmacol Ther 1997; 62: 29—40.

4. VVright R, Crỉmson ML. Comparison of three a priori mechodỉ and one 
emplrical method in predicting lithỉutn dosage requỉrements. Am J 
Heàỉth-Syst Pharm 2000; 57: 1698-1702.

Cystic fibrosis. For a reíerence to reduced renal excretion 
of lithium in patients with cystic Đbrosis, see under Pre- 
cautions. p. 430.3.

Disiribution irrto breast m iik. For reterences to the distri- 
bution of lithiiun into breast milk, see under Precautions, 
p. 430.3.

Pregnoncy. For reíerences to changes in renal dearance of 
lithium during pregnancy, see under Precautions, 
p, 431.1.

Preparations

Proprietary Prepararions (details are given in Volume B)
ỉingie-ingredient PreparaHons. Arg.: Cegludon; Eskalit; Karlit; 
Lithiun; Austral.: Lithicarb; Quilonum; Austria: Neurolepsin; 
Quilonorm; Belg.: Camcolit; Maniprex; Priadel; Braz.: Carbo- 
lim; Carbolitium: Neurolithium: Canad.: Carbolith; Lithane; 
Chile: Cade 14 Carbolit; Carboron; Psicolit; Dettm.: Lìtarex; Fin.: 
Lito; Fr.: Lithiodenn; Neurolithiumt; Teralithe; Ger.: Hypnor- 
ex; Lithioton Quilonum; Gr.: Lithiolor; Milithin; Priadel; Hong 
Kong: Licarb; Uthicarb; Lithiofor; Hung.: Liticarb; Inđiar. Alka- 
lith: Elcab; Genlith; Indlith; Licab; Lithocent; Uthopik: Litho- 
sun; staleth; Indon.: Frimania: / r i :  Camcolit; Priadel; Israel: 
Licarbiuni; ItaL: Carbolithium; Jpn: Limas; Mac.: Carbollc 
Litheum; Neth.: Camcolit; Litarext: Priadel; Norw.: Lithionit; 
NZ: Lithicarb; Priadel; Phữipp.: Quilonium-R; Port: Priadeb 
Rus.: Sedalit (CcoaaHT); 5A.fr.: Camcolit; Lentolitht; Quilonum; 
Singapore: Camcolit; Spain: Plenur; SwetL: Lithionit; Switz.: 
LiDCO; Litarex; Lỉthiolor; Priadel; Quilonorm; ThaL: Licarb; 
Limed; Lit-300; Phanateỷ; Turk.: Kilonum; Líthuril; VK. 
Camcolit; Li-Liquid; Liỉkonum; Lithonate; Priadel; USA: Ịithọ- 
bid.
Muhi-ingredíent Preparatíons. AustráL: Caprilatet; Ger.: Togal 
Classict; Spain: Citinoidesf.
Homoeopariiic Preporolions. Chữa. Artroplex; Fr.: Natrum Car- 
bonicum Complexe No 10f; Rhus Toxicodendron Compose; 
Ridnus Compose; Ger.: Arthriselect" Gừheulit HMf; Gừheulit 
HOM; Heweũrat N; rheuma-loges; Neth.: RhodoĂth-Gastreu 
R46; Rus.: Helỉdonium-Plus (XeáaAOHHyM-lbnoc); Rhus-Plus 
(Pyc-Ilmoc); Switz.: Lithiumeel; Regenaplex Nr. 21c; Regena- 
plex Nr. 5 Ĩc

Pharmacopoeial Preparations
BP 2014: Lithium Carbonate Tablets; Lithium Citrate Oral 
Solutíon; Prolonged-release Lỉthium Carbonate Tablets;
USP 36: Lithium Caibonate Capsules; Lithium Carbonate 
Extended-reỉease Tablets; Lithium Carbonate Tablets; Lithium 
Citrate Syrup.

Lofepramine Hydrochlorỉde
IBANM, USAN, rlNNMỊ
Hidrodòruro de lotepramina;. Leo-640; Loíepramina, 
hidrodoruro de; Loíépramíne, Chlorhydrate de; Lofepramim 
Hydrochlorldum; Lopramine Hydrochloride; .‘VVHR-2908A; 
/Ịo<|)enpaMMHa rnflpoxnopMfl.
5-í3-[N-{Chlórophenacyl)-N-methylamino]'propyl]-l 0,11-5H- 
dihydrodibenz[b,flazepine hydrochloride. ' ‘ . 
C26H27CIN20,HCI=455.4
C4S —  23047-25-8 ’ (loíepramine); 26786-32-3 (lofepramme 
hydrochíoride). ;
ATC — NŨ6M07. . ’ ■■.-V "-
ATC Vet —  QN06AA07.
UNII —  Z24K96F99Ì. ■ _

Pharmacopoeias. In Br.
BP 2014: (Loíepramine Hydrochloride). A fine, yellowish- 
white to green-yellovv povvder with a íaint characterìstic 
odour. It exhibits polymorphism. Very slightly soluble in 
alcohol and in methyl alcohol; slightly soluble in acetone. 
Store in airtight containers. Protect hom  light.

Uses and Administration
Loỉepramỉne is a dibenzazepine tricydic antidepressant with 
actions and uses similar to those of amỉtrỉptyline (p. 401.1). 
One ol its metabolites is desipramỉne (p. 413.1). Lofe- 
pramine is one 0! the less sedating tricydics.

In the treatment of depression (p. 398.1) loỉepramine is 
given orally as the hydrochloride although doses are 
expressed in terms of the base. Loíepramine hydrochloride
76.1 mg is equivalent to about 70 mg of loĩepramine. The 
usual dose is the equivalent of 70 mg two or three times 
daily.

Loíepramine should be withdrawn gradually to reduce 
the risk oỉ withdrawal symptoms.

AdminiỉtraHon in the eideHỵ. UK licensed product iníor- 
mation suggests that some elderly patìents may respond to 
lovver than usual doses of loỉepramỉne, but in  a study1 
involving 46 elderly patients vvith vạrious grades of 
depression lofepramine 70 mg once daily was no more 
eHective than placebo at the end of 28 days of treatment.

1. Tan RSH. ít ai. The eííect oí Iow dose lotepiamine in depresied elderiy 
patíents in general medỉcal wardỉ. Br J Cỉõt Pharmaat 1994; 37: 321-4.

Adverse Ettects, Treatmeni, and Precautions
Ạs for triqídic antidepressants in general (see Amitriptyline, 
p. 402.3) although it has a íower incỉdence of anómusca- 

.rinic adverse effects. Lotepramine should be avoided in 
patỉents with severe hepatic or severe renal impaìrmént.

Effects on the liver. See under Amitriptyiịne, p. 403.3.

Overdosage. Loíepramine may be less toxic in overdosage 
than earlier tricydics.1 An analysis o! data from the Qítice 
of National Statistics in England and Wales has also shovvn 
that the risk ot death aỉter an overdose vvith lotepramine 
was not signiAcantly ditíerent bom  that assodated with 
the SSRIs which, as a group, are considered to be saíer In 
overdose than the tricydics.2

1. Reid F. Henry JA. Loỉepramine ovcrdosagc. Pharmacopsydùaưy 1990; 23:
2 3 -2 7 .

2. Mason J, tí al. Fataỉ toxỉcỉty assỡdated with antỉdepressani use In 
prímary carc. BrJCm Praơ 2000: 50: 366-70.

Poqshyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Centte (NAPOS) and 
the Porphyria Centre Sweden, dassihes loỉepramine as 
possibly porphyrinogenic; it should be used only w hen no 
saíer altemative is available and precautions should be 
considered in vulnerable patients.1

1. The Drug Database íor Acute Porphyrỉa. Avaỉlabỉe au http://www. 
drugs-porphyria.org (accessed 11/10/11}

Interađions
For interactions assotíated with tricydic antídepressants, 
see Amitriptyline, p. 406.1.

Pharmacokinetícs
Loỉepramine is readily absorbed bom  the gastrointestinal 
ơact; peak plasma concentrations occur withìn 1 hour of 
oraỉ doses. Since loíepramine slows gastrointestinal transit 
time absorption can, however, be delayed, particularly in 
overdosage. It is extensively demethylated by Brst-pass

metabolism in the liver to Its active, primarỵ metabolite, 
desipramine (p. 413.1). Paths of metaboUsm also indude N- 
oxỉdation and hydroxylatlon. The plasma halí-liỉe is about 5 
hours. Lotepramine is mainly excreted in the urine, chieũy 
in the form of its metabolltes. Up to 99% of loỉepramine is 
bound to plasma proteins. Lotepramine is distrìbuted into 
breastmilk.

Preparations
Proprìetary PreporaHcns (details are given in Volume B)

Sngle-ingredient Plreparalions. Gr.: Gamonil; IrL: Gamanil; s. Afr.: Emdalen; UK: Lomont

Pharmocopoekil Preporations
BP 2014: Lolepiamỉne Tablets.

Maprotiline /6AN, uSAN, riNNi
Maprotilnni, Maprotilin, MaprotiOna;"1Maprotilinum. Manpo-
TM/1HH ’ * • '. ~i
3-(9,10-Dihydro-9,10-ethanoànthracen-9-yl)pròpyl(methy I) 
amine; (V-Methyl-9,ĩChethanoarithracènẽ-9ÒOh)-propyla- 
tnine , i
C20Hj3N=2774
CA5 —  10262-69-8 - -
ATC—  N06AA2L 
ATC Vet — QN06AA21.
UNII — 2U1W68TR0F

Maprotiline Hydrochloride IBANM, riNNAAi
. Ba-34276;. Hidrocloruro de maprotilina; Maprotiliinihydrok- 
loridi; Maprotilin Hidroklorũn Maprotilina, hidrodoruro de; 
Maprotiline, chlorhydrate de; Mạpróbĩi.ryhldrõklọrid; Mapro- 
tilinhydrochlond; Mapratilin-hydrochlond; Maprõtilinhỹdrọk- 
lorid; Maprotilini Hydrochloridum; Maprotilino hidrochlorr 
idas; ManpoĩnnnHa rMApõxnopiÍA.
C2oH23N,HCI=3139 /
CAS —  10347-81-6 
UNII —  7C8J54PVFI

Pharmacopoeias. In Chùi; Eur. (see p. vii), Jpn, and us.
Ph. Eur. 8: (MaprotiMne Hydrochloride). A white or almost 
white aystaUine powder. It shovvs polymorphism. Slightly 
soluble in water; soluble in alcohol; very slightly sọluble in 
acetone; sparingly soluble in dỉchloromethane; freely 
soluble in methyl alcohol.
USP 36: (Maprotiỉine Hydrochloride). A fine white to off- 
vvhite, practically odourless, crystalline povvder. Slightly 
soluble in water; heely soluble in chloroỉorm and in methyl 
alcohol; practìcally insoluble in isooctane. Store in airtight 
containers.

Uses and Administration
Maprotỉline is a tetracyclic antìdepressant wõth actions and 
uses similar to those of tricydic antidepressants (see 
Amitriptyline, p. 401.1). It is one of the more sedating 
antíđepressants but antimuscaiinic eữects are less marked. 
Like the trícydics, maprotiline is an inhibitor of the 
reuptake of noradrenaline; it also has vveak aíBnity for 
Central adrenergic (ai) receptors.

Maprotiline is usually gỉven orally as the hyđrochloride 
but it has also been given by inịection as the mesilate and in 
oral drops as the resinate.

In the tteatm ent of depression (p. 398.1) maprotìline 
hydrochloride is given orally, and the total daily dose may 
be given in single or divided doses. It is usually given in 
initial doses of 75 mg daily. Aíter 2 vveeks the dosage should 
be adjusted according to response, and may be gradually 
increased in steps of 25 mg up to a daily dose oỉ 150mg ư 
necessary. Severely depressed, hospitalised patíents may be 
given initial doses of 100 to 150 mg daily. Adjustment of the 
dose up to 225 mg daily may be required in some severely 
depressed patients. A suggested initial dọse íor elderly 
patients is 25 mg daily, gradually increased according to 
response to 50 to 75 mg daily.

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

Adverse Effects, Treatment, and Precautions
Adverse eííects with maprotiỉine, a tetracydic antidepres- 
sant, are broadly similar to those with tricydic antidepres- 
sants (see Amitriptyline, p. 402.3) but antimuscarinic eHects 
are less írequent.

Rashes seem more common vvith maprotiline than vvith 
tricydic antidepressants. Seizures have occurred in patients 
w ith no history of such disorders ás well as in those with a 
history of epilepsy and the risk is increased ư high doses o l 
maprotiline are given: It should not be used in patìents with 
epilepsy or a lovvered seizure threshold.

The Symbol t  denotes a preparation no Ionger actìvely marketed

http://www
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Incidence o f adverse effects. By March 1985 the UK 
CSM1 had received reports of the following adverse reac- 
tỉons associated with maprotiline hom  a cumulative total 
of 2.5 million prescriptions: convulsions (124 cases), 
hepaỊdc reactions (4 cases), and haematological reactions 
(8 cases). There had also been 454 reports of rashes.
1. CSM. Dangers of newer antidepressants. Currtrứ problems /3 1985. Aỉso 

available aL http://www.mhra.gov.uk/home/idcplg7IdcServicesGHT_ 
FILE&dDocName*CON2024422&RevisionSelectionMethod*LatestRe- 
leased (accessed 05/08/08)

Effects on the slcin. In addition to many recorded instances 
of rashes with maprotìline (see ỉnddence of Adverse 
Eữects, above) cutaneous vasculitis, vvhich resolved on 
stopping therapy, has also been seen.1

1. Oakỉey AMM. Hodgc L. Cutaneous vasculỉtỉs from maprotiỉỉne. Aust N z  
JMed 1985; 15: 256-7.

Epiieptogenk effect. In a retrospecrive review of 186 psy- 
chiatiic patients with no history oí seizures, 5 ol 32 
patients taking maprotìline developed generalised tonic- 
donic seizures, compared with 1 o( 45 recelving a tricydic 
antidepressant.1 There were no seizures in those patients 
who received other medications. or no drug treatment. 
Two of the 5 patients having seizures vvith maprotiline 
were taking doses of 75 to 150mg daily, 2 vvere taking 
daily doses of 200 to 300 mg, and one patient had partial 
complex seizures with a daily dose of 150mg and general- 
ised tonic-donic seizures aíter increasing the daily dose to 
300 mg.

1. Jabbari B. a  al. Inddence of seìiures with tricyclic and tetracyclic 
anddepressants. Aràĩ Neurol 1985; 42; 480-1.

Overdosage. Apart from seizures being more cotrunon 
with maprotiline, íeatures of overdosage are similar to 
those seen with tricydic antidepressant poisonings (see 
Adverse Effects of Amitriptyline, p. 402.3).

For a discussion of choice of antidepressant with respect 
to toxidty in overdosage, see under Depression, p. 398.1. 
Reíerences.

1. Crome p, Newman B. Poisoning with maprotíỉine and mi an se rin. BMJ 
1977; 2: 260.

2. Curtứ RA, tí aỉ. Fataỉ maprotiline intoxication. Pruỹ Intelỉ Qin Pharm 
1984; 18: 716-20.

3. Knudsen K, Heath A. Effects of seU poísonỉng with maprotiiine. BMJ 
1984; 288: 601-3.

4. Crome p, Alỉ c. Cỉinlcal ỉeatures and management of selí-poisoning with 
newer antidepressams. Med Toxieoỉ 1986; ỉ: 411-20.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyrìa Cenưe (NAPOS) and 
the Poiphyria Cenơe Sweden, dassihes maprotiline as 
possibly porphyrinogenic it should be used only when no 
saíer altemative is available and precautions should be 
considered in vulnerable patíents.'

1. Hie Drug Database for Acute Porphyria. Avaỉtable al; http://www. 
dnigs-porphyria.org (accessed l in o / 11)

Interaờions
Interactions assodated with maprotiline are similar to those 
assodated with tricyclic antidepressants (see Amitriptyline, 
p. 406.1).

Pharmacokinetics
Maprotiline is slowly but completely absorbed from the 
gastrointestinal ơact. Peak plasma concenơations occur 
within 8 hours of an oral dose. It is vvidely distributed 
throughout the body and plasma protein binding is about 88 
to 89%.

Maprotìline is extensively demethylated in the liver to its 
prindpal active metabolite, desmethyhnaprotiline; paths of 
metabolism of both maprotiline and desmethylmaprotiline 
indude N-oxidation, aliphatic and aromatic hydroxylation, 
and the íormatíon of aromatic methoxy derivatives. In 
addition to desmethylmaprotiline, maprotiline-iv-oxide is 
also reported to be pharmacologically active. The average 
eliminatỉon half-life of maprotiline is reported to be about 
43 hours and that of its active metabolite even longer (range 
60 to  90 houn). Maprotiline is excreted in  the urine, mainly 
in the íonn of its metabolites, either ứi free or in conjugated 
íorin; appredable amounts are also excreted in the íaeces.

Maprotiline is distributed into breast milk (see Breast 
Peeding under Precautions of Amitriptyline, p. 405.1). 
Reíerences.

1. Maguỉre KP, tí aỉ. An evaluarion of maproiiỉine: inưavenous kmetics 
and cotnparison of two oraỉ doses. EurJCỈin Pharmacol 1980; 18:249-54.

2. Aỉkaỉay D, et a i Bioavaỉỉabỉlity and kinetỉcs oí maprodline. Clừt 
Pharmàcoỉ T ha1980; 27: 697-703.

3. Pĩrkusny L. Gleiier H. Maprotỉỉine metaboỉỉsm appean to co-segregate 
with the geoetỉcally-detennỉned CYP2D6 polymorphic bydroxylation of 
debrisoquine. BrJơin Pharmacoỉ 1994; 37: 383-8.

Preparatìons

Preprietary Preparations (details are given in Volume B)
Single ingredient Preporotions. Austria: Ludiomil: Betg.:
Ludiomil; Brai.: Ludiomil; Chile. MapromUt; China: Ludiomil 
(R ìSíl); Cz.: Ludiomil; Maprotibene-ị-; Denm.: Ludiomil; Fr.:

Ludiom il; Ger.: Ludiom il; M a p ro lu t; Gr.: Aprotilin; K limastress; 
Ludiom il; R etinyl; Hung.-. Ludiom il; In đ o n .: Ludiomil; Ludios; 
Sandepril; Tilsan; Israel: Melodil,- ItaL: Ludiomil; M alaysia: 
Ludiom it; Lunaline; M ex.: Ludiom il; NZ: Ludiomil; PoL: 
L udỉom ilt; P o rt:  Ludiomil; Rus.: Ludiom il (HiOAHOMHn); S.A Ịr.. 
Ludiom il; s ingapore . Ludiom il; Lunaline; Spain: Ludiomil; 
Swe<L: Ludiomil; Sw itz.:  Ludiom il; Thai.: L udiom ilt; Turk.: 
Ludiomil; M aprotil; u k r .:  Ludiom il (HioaH O M H n); Veneỉ.: 
Ludiomil.

! Phormacopoeial Preparalions
I USP 36: Maprotiline Hydrochloride Tablets.

I M e litra c e n  H y d ro c h lo r id e  IUSAN, riNNMi
ị Hidrodoruro de melitraceno; Méiitracène, Chlorhydrate de;
Ị Melitraceni Hydrachloridum; Melitraceno, hidrodoruro de; 
ị N-7001; U-24973A; Me/impaụeHa rnAPQx/iopnfl. 
ị 3-(9,10-Dihydro-10,10-dimethyl-9-anthrylidene)propyldi- 
ị methylamine hydrochloride.
Ị G,HáN,HCI=327.9
' CÃS —  5118-29-6 (melitracen); 10563-70-9 (meliưacen
■ hydrochbride).
; ATC —  N06AA14.
■ ATC Vet —  ON06M14. 
ị UNII —  J3448GKP5W.

! P ro ỉịle

: Melitracen is a [ricydic antỉdcpressant (sce Amitriptyline, 
I p. 401.1). ll is given orally as the hydrochloride allhough 
I dosci are expressed in terms of the base; melitracen 
I hydrochloride 28.1 mg is cquivalent to about 25 mg of 
ị meliưacen.

Meliưacen is given wíth flupentixol (p. 1074.1) in the 
ị management of depression with anxiety (p. 398.1). A 
j combination of melitracen 10 mg and ílupentixol 500micr-
■ ograms is given orally in the moming and at midday. In 
I severe cases the moming dose may be doubled. The total 
Ị daily dose should not exceed melitracen 40 mg and 
ị ĩlupentixol 2 mg. Elderly parients may be given melitracen 
I lOmg vvith ílupentixol 500 micrograms in the moming; in 
Ị severe cases this dose may be given in the morning and at 
I midday. Melitracen has also been used alone in the 
ị treatment ol depression. It was given in initial doses of 
I 25 mg rvvo to three times daily, increased as necessary to a 
I maximum of 225 mg daily.
ị Melitracen should be wilhdrawn gradually to reduce the 
ị risk oí withdrawal symptoms.

Ị Preparations
Proprietory Preparations (details arc given in Volume B) 
Single-ingredient Preparotions. tndia: Novoxit.

Muhi-íngredient Prcparotions. Austria: Deanxit; Belg.: Deanxit; 
China: Deanxit ự iíỉlS ):  Hong Kong: Aníree; Danxipress: 
Deanxit; Quali-Xit; India: Ambulax-FM; Deanxit; Delevval; 
Denxol; Flupen-M; Forcalm; Franxit; Fycida-M; Melicen-FP; 
Meliyos; Melthix; Metílu; singapore: Deanxit; Spain: Deanxit; 
Swỉtz.: Dcanxit; Thai.: Deanxit.

Mianserin Hydrochloride IBANM, USAN, riNNM

Hidrocioruro de mianserina; Mianseriinihydrokloridi; Mian- 
serin Hidroklorũr; Mianserina, hidrocloruro de; Miansérine, 
Chlorhydrate de; Mianserinhydrochlorid; Mianserin-hydro- 
chlorid; Mianserinhydrokiorid; Mianserini Hydrochloridum; 
Mianserino hidrochloridas; Mianseryny chlorovvodorek;

Ị M ia n sze rin -h id ro k lo rid ; Org-GB-94; MnaHcepMHa 
1 rnflpoxnopMfl.

1,2,3,4,10,14b-Hexahydro-2-methyldibenzo[c0pyrazino[l ,2- 
o]azepine hydrochloride.
Ci 8H joN2,HCI=300.8
G45 —  24219-97-4 (miũnserin); 21535-47-7 (mianserin 
hydrochloride).
ATC —  N06AX03.
ATC Vet — QN06AX03.
UNH —  2X03TN217S.

Pharmacopoeias. In Eur. (see p. vii).
I Ph. Eur. 8: (Mianserin Hydrochloride). A white or almost 

vvhite crystalline povvder or crystals. Sparingly soluble in 
Ị vvater; slightly soluble in alcohol; soluble in dichlor- 

omethane. A 1% solution in vvater has a pH of 4.0 to 5.5. 
Protect from lighl.

U se s  a n d  A d m in i s t r a t ío n

Mianserin is a teưacyclic antidepressant. It does not appear 
to have signiíicant antimuscarinic properties, but has a 
marked sedative action. Unlike the tricyclic antidepressants 

ị (see Amiưiptyline, p. 401.1), mianserin does not prevent 
; the peripheral reuptake of noradrenaline; it blocks 
! presynaptic adrenergic (a2) receptors and increases the

tum over of brain noradrenàline. Mianserin is alsọ an 
antagonist of postsynaptic serotonin receptors in some pars 
of the brain. •

In the treatm ent of depression (p. 398.1) mianserii 
hydrochloride is given in  inítial oral doses of 30 to 40trg  
daily increased gradually thereaíter as necessary. Th; 
eííective daily dosage is usually bervveen 30 and 90 mg. Tb: 
daily dosage may be diviđed throughout the day or given i s 
a single dose at night. Divided daily dosages of up to 200 m Ị 
have been given. The recommended initial daily dose in th : 
elderly is not more than 30 mg, which may be slowl! 
increased if necessary.

Mianserin should be vvithdravvn gradually to reduce th : 
risk of withdrawal symptoms.

A d v e r s e  E ffe c ts

Antimuscarinic and cardiac adverse eííects are fewer an 1 
! milder with mianserin, a teưacyclic antidepressant, tha I 
Ị vvith tricyclic antidepressants but eííects are othenvis!
! broadly similar (see Amitriptyline, p. 402.3); mianserin ma >
' be associated vvith a lower risk of cardiotoxicity iii 
Ị overdosage.

The most common adverse eflect associated vvitli 
mian^erin is drowsiness. Mianserin also causes bone 

’ marrovv depression usually presenting as leucopenia 
; granulocytopenia, or agranulocytosis; aplastic anaemia ha ;
; been reported. These adverse haeniatological reaction;
■ generally occur during the íirst fevv weeks uf therapy amI 
1 especially in the elderly.
ị Other adverse eííects reported include disturbances nf 
ị liver íunction and jaundice, breast disorders (gynaecomas- 
í tia, nipple tenderness, and non-puerperal lactation), and 
; polyarthropathy.

ị Effects on the blood. Between 1976 and tlie end oi 1988 
Ị the UK CSM had received 239 reports of adverse haemato 
i logical reactions associated with mianserin use.1 The 
Ị reports included 68 of agranulocytosis and 84 of granulo
• cytopenia or leucopenia where inianserin was considered 
I to be the probable or possible cause; there had been 17 
; íatalities. Allowing íor the pattem of prcscribing there was 
: a greater number of reports ol vvhite blood cell disorderi,
! in patients over 65 years oí age but there vvas no sex dif
Ị lerence. The data also indicated that the adverse reactions 
‘ were most likely to develop during the first 3 months of
• therapy. By the end of 1992 the number of reports of 
: mianserin-induced agranulocytosis or neutropenia 
Ị received by the CSM2 had risen to 79 and 105, respec
Ị tively.

A case of íatal aplastic anaemia associated with mianserir 
! use has also been reported.3
Ị Proposed mechanisms of mianserin haematotoxicitỊ 
Ị have included a direct toxicity4 and an immunologically 
I mediated mechanism.5 There is evidence from studies ú 
I virrơ of a signiĐcant correlation between the desmethy 
I metabolite and cytotoxicity. Mianserin is given as a racemit 
ị preparation and the íormation of meỉaboliles was greatei 
! with the R (-)-enantiomer than with the S(+)-enantiomer.'
ị 1. CSM. M ianse rin  a n d  w h itc  b lood  cell d isordcrs in  ih c  e íderly . Curren 
I Probỉtms 25 1989 . A ỉto  av a ila b le  a t: h ttp : / /w m v .m h r j .g o v .u k /b o m c
• ìdcp lg?IdcS crv ice= sG E T _FT L E frdD ocN am c*C 0N 20244*l ỉ 8-RcvisionS-
■ elcC TioftM tihod»L atestR clcased  (acccssed 05 /0 8 /0 8 )
I 2. CSM /M C A. D ru g - in d u c cd  n e u tro p e n ỉa  a n d  ag ranu locy io sis . Curren 

Problems 1993; 19: 10 -11 . AJso available a t: h ttp : //w w w .m h ra .g o v .u k i
ĩiom e/idcỊ>Ig?IdcService»G E T _FIL E6-dD ocN am e=C O N 20244566-R tĩvi- 
s io n S clra io n M e th o d = L atestR elea .sed  (acccsscd 0 5 /0 8 /0 8 )

3. D u rra n i s. R ead  D. Facal a p lastic  a n ae m ia  associatcd w íth  m ỉanscrin . 
BM J  1982; 285 : 437 .

i 4 . 0 ‘D onncU  JL. tí a i Possible m c ch a n ism  ío r m ia n sc rin  induced 
' n c u tro p e n ia  associa ted  w ỉth  s a tu rab le  c lim ina tion  k incrics. BMJ 1985:

29 1 ; 1375 -6 .
5. Srricker BHC. t í  aỉ. T h ro m b o cy to p e n ia  a n d  leucopen ia  w ith  m ianscrin - 

d e p e n d e m  a n tibod ícs . Br J  Cíin P harm aaỉ 1985; 19: 102 -4 .
6. R ilcy RJ. t í  al. A  ste reo c h cm ic a l invesúgation  of th e  cy to tox ic ity  ol 

m ia n sc rin  m c tab o ỉiie s  in  v iư o . Br J  Q in  Plĩđrmacoỉ 1989, 2 7 : 823 -30 .

Effects on the cardiovascular System. Although mianserin 
is considered to  be less cardiotoxic than the tricydic 
antidcpressants adverse eííects have been noted in indivi- 
dual patients. Two elderly patients developed signs of dis- 
turbed cardiac tuncnon (cardiac tailure, atiial and ventrì- 

Ị cular hbrillation, bradycardia, and írequent ventricular 
' ectopic beats) vvhich resolved aíter the drug was stopped.1 
i One of the patients also developed hypokalaemia which 
! was possibly caused by mianserin. Ít vvas suggested that 
Ị persons most likely to have problems were the elderly 
ị tvith a history of cardiovascular disorders. Further reports 
i oí mianserin-induced cardiac eííects indude recurrent 
Ị ventricular íibrillation in a 61-year-old man after an 
ị overdose of mianserin2 and bradycaxdia in a 50-year-old 
I woman after a therapeutic dose.5
Ị 1. W bitefo rd  H, tí aĩ. D istu rbcd  card iac  íu n c tio n  possibly a s so d a tc d  w ith 
ị m ia n se rin  th c ra p y . MedJ Ausỉ 1984; 140: 1 6 6 -7 .

2. H ac íe li WH, t í  aỉ. R c c u r rc n t v e n tricu ỉa r  nbriU ation in  m ianse rin  
1 in to x ica tio n . BM J  1991; 302 : 4 1 5 -1 6 .

3. C arcone  B, tí al. S ym p io m a tic  b radycard ia  causcd b y  m ianse rin  a t
1 th c ra p c u tic  doscs. Hum Exp Toxicol 1991; 10: 383-4 .

All cross-reterences reíer to entrìes in Volume A
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Effects on the liver. B y M a rc h  1985 th e  UK  CSM  h a d  
rec e iv ed  57  re p o r ts  o f  h e p a tic  re a c tio n s  a s s o d a te d  w ith  
m ia n s e r in  u s e  f ro m  a  to ta l  o f  5 m illio n  p re sc r ip tio n s . R eac- 
tio n s  h a d  in d u d e d  ja u n d ic e  a n d  o th e r  a b n o rm a lit ie s  o f 
liv e r  tu n c t ìo n , b u t  n o  ía ta litie s  h a d  b e e n  re p o r te d . 1

C ase re p o r ts  h a v e  a lso  b e e n  p u b l is h e d  c o n c e m in g  
ja u n d ic e ;2‘5 l iv e r  íu n c t ío n  r e tu m e d  to  n o n n a l  a í t e r  sto p p in g  
m ia n s e rin  o r  lovvering  th e  d o se .

1. CSM. Dangcrs of newcT aiuidepressams. Currmt Probỉtítts l ĩ  1985. Aỉso 
avaỉlable at: http://www.mhra.gov.uk/home/idcplg7IdcServicesGET_ 
FILE&dDocNamesCON20244226‘RevisiỡnSeỉectionMethod«LatestRe- 
leased (accessed 14/08/08)

2. Adverse Drug Reactìons Advisory Commỉttee. M ỉanserỉn: a possible 
cause ỡf neuưopenia and agranuỉocytosỉs. Med J  Aust Ỉ980; 2: 673-4.

3. GoIdsưaw PW, t í  al. Mianserm and  jaundlce. N z Med J  1983; 96: 985.
4. Zarskỉ J-P, tí  đi. Toxỉdté hépatique des nouveaux anti-dépresseure: a 

propos d 'u n c  observation. Gastroenterol Cỉin Biol 1983; 7: 220-1.
5. Otanỉ K. t í  a i  Hepatỉc injury caused by mỉanserin. BMJ 1989; 299: 519.

Effects on the musculoskeletal System. A  p a tie n t  d ev e l-  
o p e d  a n  a c u te  p o ly a r th ri tis  a ffe c tin g  th e  h a n d s  a n d  fee t 6 
day s a ỉte r  s ta ró n g  th e r a p y  w i th  m ia n s e r in ;1 ạ t  th a t  tim e  
th e  U K  C S M  h a d  re c e iv e d  19 re p o r ts  o f a r th r i t is  a n d  a r th r -  
a lg ia a s s o d a te d  w i th  m ia n s e rin .  F o r  t h e  su g g e stio n  th a t  
e ữ e c ts  a t  s e ro to n in  re c e p to rs  m a y  b e  in v o lv e d  In  su c h  
a d v e rse  e ííe c ts  see  u n d e r  M irtazapL ne, p . 4 3 8 .3 .

1. Hughes A. Coote J. A nhropathy assodated wỉth treacmenc wỉth 
mianserin. BMJ 1986; 292: 1050.

Effeds on the skin. R e p o rts  o f  a d v e rse  d e rm a to lo g ica l 
r e a c d o n s  i n  in d iv id u a l p a tie n ts  r e la te d  to  m ia n s e r in  th e r -  
a p y  h a v e  i n d u d e d  to x lc  e p id e rm a l n e c ro ly s is1 a n d  e ry th e -  
m a  m u lt i f o r m e .2,3

1. Randell p. Tolvon and  toxic epidermal necrolysiỉ. Med J  Aua  1979; 2: 
653.

2. Quraishy E. Erytheraa m ultiiorme during treatm ent with mianserin—a 
case repôrt. Br J  Dermatol 1981; 104: 481.

3. Cox NH. Erythema m uỉtiỉonne due to mỉanserỉn—a case agaỉnst generỉc 
prescrỉbing. Br J O inprađ  1985; 39: 293-4.

Effects on the tongue. G lossitis a s s o d a te d  w i th  m ia n se rín  
th e ra p y  w a s  re p o r te d  in  2 p a tie n ts .1 A d d it io n a lly , g lossitis 
a c c o m p a n ie d  b y  s e v e re  ta d a l  o e d e m a  h a s  b e e n  n o te d  in  
a n o th e r  p a t i e n t .2 I n  a ll c a ses  sy m p to m s  reso lv e d  a f te r  
w i th d ra w a l  o f  m ia n se rin .

1. de la Fuente JR, Berlanga c. Glossitis assodated w ỉth mỉanserin. Lanctí 
1984; ỉ: 233.

2. Leỉbovỉtch Ga tí a i  Severe íatíal oedema and  gỉossỉtis assođated vrith 
mianserìn. Lancet 1989; li: 871-2.

Epileptogenic effect. B y M a rc h  1985  th e  U K  CSM  h a d  
re c e iv ed  6 4  re p o r ts  o f  c o n v u ls io n s  a s s o d a te d  w ith  m ia n -  
se rin  u se  f ro m  a to ta l  o f 5 m illỉo n  p re s c r ip tìo n s .1 In  a  p re -  
v io u s  rev ievv2 c o n c e m in g  4 0  o f  th e s e  cases  i t  vvas co n s id -  
e re d  th a t  a  c a u sa l  c o n n e c t io n  c o u ld  b e  e s ta b lỉsh e d  o n ly  in  
a  m in o r ity .  I t  vvas su g g e ste d  th a t  m ia n s e r in  is n o  m o re  ep i- 
le p to g e n ic  t h a n  t i i c y d ic  a n tid e p re s sa n ts , a n  o p in io n  th a t  
vvas a lso  s h a re d  b y  o th e r  re v ie w e rs .5

1. CSM. Dangers of nevver antldepressants. Current ProbUms 15 1985. Aỉso 
available at: http://www.mhra.gov.uk/home/idcplg7idcServkesGET.  
PILE&dDocName=CQN20244226-RevisionSelectionMethod*LatestRe* 
leased (accessed 05/08/08)

2. Edwards JG, Gỉen-Bott M. M ỉanserin and convuỉsive seizure$. Br J ơ in  
Pharmaeoi 1983; 15: 299S-3Ỉ1S.

3. Rỉchens A, et aỉ. Amỉdepressant drugs. convuỉsỉons and epilepsy. Br J  
ơ in  Pharmacol 1983; 15: 295S-298S.

Overdosage. E x p e r ie n c e  w i th  100 c o n s e c u tiv e  cases o f 
in to x ic a t io n  w ith  m ia n s e r in 1 re v e a le d  th a t  w h e n  i t  vvas 
th e  o n ly  d r u g  in g e s te d  sy m p to m s  w e r e  m ild  a n d  n e ith e r  
d e e p  c o m a  n o r  c o n v u ls io n s  o c c u rre d . M o re  se rio u s  sy m p - 
to m s  a n d  2 ía ta li tie s  w e re  s e e n  in  p a tie n ts  vvho h a d  ta k e n  
m u ltip le  d r u g  o v e rd o se s . T h e  re su lts  su g g e ste d  th a t  a f te r  
a n  a c u te  o v e rd o s e  m ia n s e rin  is less to x ic  t h a n  th e  tr ic y d ic  
a n tid e p re s s a n ts .  T h is  c o n d u s io n  w a s  a lso  s u p p o rte d  b y  a 
la rg e  fo !lo w -u p  s tu d y 2 c o m p a r in g  th e  o u tc o m e  o f s u id d e  
a tte m p ts  a m o n g  p a tie n ts  w h o  h a d  ta k e n  m ia n s e rin  in  
o v e rd o se  w ith  th o se  vvho h a d  ta k e n  a m itr ip ty lin e .

1. Chand s. tí al. One hundred cases oí acute intoxication with mianserin 
hydrochỉorìde. Pharmakapsychiatrie 1981; 14: 15-17.

2. Inm an WHW. Blood disorders and suìcide ỉn patiems takỉng mỉanserin 
or amitripcyline. Lanetí 1988; li: 90-2.

P r e c a u tio n s

As fo r  t r i c y d ic  a n tid e p re s s a n ts  in  g e n e ra l  (see  A m itr ip ty lin e , 
p . 4 0 4 .3 ) . A l th o u g h  m ia n s e r in  is less  c a rd io to x ic  th a n  th e  
t r i c y d ic  a n tid e p re s s a n ts ,  i t  s till s h o u ld  b e  u se d  w i th  c a u tio n  
in  p a tie n ts  w i th  c a rd io v a sc u la r  d iso rd e rs , s u c h  as h e a i t  
b lo ck , o r  a f te r  r e c e n t  m y o c a rd ia l  in ía rc tio n . S im ilarly , 
p a tie n ts  w i th  a n g le - d o s u re  g la u c o m a  o r  p r o s ta tic  h y p e r-  
p las ia  s h o u ld  b e  m o n ito re d  e v e n  th o u g h  a n tlm u sc a r in ic  
e íte c ts  a re  r a r e .  M ia n s e r in  s h o u ld  b e  u s e d  w i th  c a u tio n  in  
p a tie n ts  w i th  d ia b e te s  m e ll itu s , e p ile p sy , a n d  h e p a tic  o r  
r e n a l  im p a irm e n t;  i t  s h o u ld  b e  a v o id e d  in  s e v e re  h e p a tic  
d isease .

P a t ie n ts  s h o u ld  b e  c a re íu lly  m o n ito re d  d u r in g  ea rly  
a n tid e p re s s a n t  t h e r a p y  u n t i l  s ig n ih c a n t im p ro v e m e n t  in  
d e p re s s io n  o c c u rs  b e c a u se  s u id d e  is  a n  in h e r e n t  r isk  in  
d e p re s se d  p a tie n ts .  F o r  h i r t h e r  d e ta ils , se e  u n d e r  D epres- 
s io n , p . 3 9 8 .1 .  S u id d a l  th o u g h ts  a n d  b e h a v io u r  m ay  also

d e v e lo p  d u r in g  e a rly  ư e a tm e n t  w i th  a n tíd e p re s s a n ts  fo r  
o th e r  d iso rd ers ; t h e  sa m e  p re c a u t ỉo n s  o b se rv e d  w h e n  
tre a tin g  p a tie n ts  w i th  d e p re s s io n  s h o u ld  th e r e ío r e  b e  
o b se rv e d  w h e n  t re a tin g  p a tie n ts  vvith o th e r  d iso rd e rs .

A  fu ll b lo o d  c o u n t  is r e c o m m e n d e d  e v e ry  4  w e e k s  d u r in g  
th e  first 3 m o n th s  o f  t r e a tm e n t  w i th  m ia n s e rin ,  b e c a u s e  o f 
th e  risk  o f b o n e -m a rr o w  d e p re s s io n . S im ila rly , ư  a  p a t ie n t  
rece iv in g  m ia n s e r in  d e v e lo p s  íe v e r , so re  th ro a t ,  s to m a titis , 
o r  o th e r  s ig n s  o f in íe c tio n , t r e a tm e n t  s h o u ld  b e  s to p p e d  a n d  
a fu ll b lo o d  c o u n t  o b ta in e d . T h e  e ld e r ly  a re  c o n s id e re d  to  b e  
a t  sp e d a l r isk  o f b lo o d  d iso rd e rs  f ro m  m ia n s e r in .  F o r  h i r t h e r  
d e ta ils  see  EH ects o n  th e  B lo o d  u n d e r  A d v e rse  EH ects, 
p . 4 34 .3 .

UK  l ic e n se d  p ro d u c t  in to n n a t io n  re c o m m e n d s  th a t  
m ia n se rin  s h o u ld  n o t  b e  g iv e n  d u r in g  b re a s t  íee d in g , b u t  th e  
BNF co n s id e rs  th e  a m o u n t  d is tr ib u te d  in to  b r e a s t  m ilk  to o  
sm all to  b e  h a rm tu l.

Porphyría. T h e  D ru g  D a ta b ase  f o r  A c u te  P o rp h y ria , c o m - 
p ile d  by  th e  N o n v e g ia n  P o rp h y ria  C e n ơ e  (NA POS) a n d  
th e  P o rp h y ria  C e n tre  S w e d e n , d a s s ih e s  m ia n s e r in  as p o ssi- 
b ly  p o r p h y r in o g e n ic  i t  s h o u ld  b e  u s e d  o n ly  w h e n  n o  s a íe r  
a l te m a tiv e  is a v a ila b le  a n d  p re c a u t io n s  s h o u ld  b e  c o n s id -  
e re d  in  v u h ie ra b le  p a tie n ts . 1

1. The Drug Database tor Acute Porphyria. Available at: htlp://w w w . 
dmgs-porphyria.org (accessed 11/10/11)

In te ra c tio n s

I t is r e c o m m e n d e d  th a t  m ia n s e r in  s h o u ld  n o t  b e  g iv e n  to  
p a tie n ts  re c e iv in g  M A O Is o r  fo r  a t  le a s t  14  d a y s  a h e n v a rd s .  
A t least o n e  w e e k  sh o u ld  e la p se  b e tw e e n  w ith d ra w ln g  
m ia n se rin  a n d  s ta r tin g  a n y  d ru g  lia b le  to  p r o v o k e  a  se rio u s  
re a c tio n  (e .g . p h e n e lá n e ) .  U n lik e  th e  t r ic y d ic s  (p . 4 0 6 .1 ) , 
m ia n se rin  d o e s  n o t  d im in ish  th e  e ữ e c ts  o f  t h e  a n tih y p e r-  
ten s iv e s  g u a n e th id in e ,  h y d ra la z in e , p ro p ra n o lo l ,  o r  d o n i -  
d in e . H o w e v e r, i t  is still r e c o m m e n d e d  th a t  b lo o d  p re s s u re  
b e  m o n ito re d  w h e n  m ia n s e r in  is p re sc r ib e đ  w i th  a n tih y p e r-  
ten s iv e  th e ra p ý . P la sm a -p h e n y to in  c o n c e n ư a tio n s  s h o u ld  
b e  m o n ito re d  c a re tu lly  in  p a tíe n ts  a lso  t re a te d  vvith  
m ia n se rin ; p h e n y to in  h a s  a lso  b e e n  re p o r te d  to  r e d u c e  
c o n c e n tra tio n s  o f  m ia n s e r in  (see  p . 4 3 7 .2 ) .  T h e re  m a y  b e  
p o te n t ia t io n  o f  e ííe c ts  w h e n  m ia n s e r in  is g iv e n  w ith  CN S 
d e p re ssa n ts  su c h  a s  a lco h o l, an x io ly tic s , o r  a n tip sy c h o tic s .

A n tiep ilep tíc s . R e d u c e d  p lasm a  c o n c e n ư a tio n s  a n d  h a lỉ -  
lives of m ia n s e r in  a n d  d e s m e th y lm ia n s e r in  w e re  se e n  in  6 
p a tie n ts  a lso  re c e iv in g  a n tie p ile p tic  th e r a p y  c o n s is t in g  o f 
phenytoin w i th  e i th e r  carbamazepữư o r  phenobarbital.1 
C a rb a m a z e p in e  a lo n e  m a y  a lso  re d u c e  th e  p la s m a  c o n c e n -  
ư a t io n  o f  m ia n s e r in .2-3

M ia n se rin  m a y  a n ta g o n is e  th e  a c tìo n  o í  a n tíe p ile p tìc s  b y  
lovvering th e  convu lsive . th re sh o ld .

1. Nawishy s. t í  ai. Klnetíc ínteractỉon oỉ mỉanserin ỉn epỉleptỉc patỉents on 
anticonvuỉsant drugs. BrJ ơin Phđmaeol 1982; 13: 612P-Ỉ3P.

2. Leinonen E. et a i  Eữects of carbamazepỉne on se rum  antidepressant 
conccntrations in psychiatrỉc patients. J  Clùĩ Psychopharmacol 1991; 11: 
313-18

3. Eap CB, et ai EHects of carbamaxepine coadministration on plasma 
conccntratlons of the enamỉomers of mianserin and of its metabolites. 
Ther Orug Monii 1999; 21: 166-70.

P h a r m a c o k in e tic s

M ia n se rin  is re a d ily  a b so rb e d  fro m  th e  g a s tro in te s tin a l  ư a c t ,  
b u t  its b io av a ila b ility  is re d u c e d  b y  e x te n s iv e  A rst-pass 
m eta b o lism  in  th e  liv e r.

P aths  o f m e ta b o lism  o f  m ia n s e r in  i n d u d e  a ro m a tic  
h y d ro x y la tio n , /V -oxidation , a n d  IV -d em eth y la tio n . D es- 
m e th y lm ia n se r in  a n d  8 - h y d ro x y m ia n s e rin  a re  p h a rm a c o -  
logically  a c tiv e .

M ia n se rin  is e x c re te d  in  t h e  u r in e ,  a lm o s t e n tir e ly  as  its  
m eta b o lite s , e i th e r  free  o r  in  c o n ju g a te d  fo m i; so m e  is a lso  
lo u n d  in  t h e  íaeces .

M ia n se rin  is w id e ly  d is tr ib u tc d  th r o u g h o u t  t h e  b o d y  a n d  
is e x te n s iv e ly  b o u n d  to  p la s m a  p ro te in s . I t  h a s  b e e n  ỉo u n d  to  
h a v e  a b ip h a s ic  p lasm a  h a lf- life  vvith th e  d u r a t io n  o f  t h e  
te im in a l p h a s e  ra n g in g  fro m  a b o u t  6 to  4 0  h o u rs .  M ia n se rin  
crosses th e  b lo o d -b ra in  b a r r ie r  a n d  th e  p la c e n ta .  I t  is 
d is tr ib u te d  in to  b re a s t  m ilk .

R e íe re n c e s .
1. Hrdina PD. tí  ai. Mỉanserin kỉnetỉcs ỉn depressed patients. ơ b ỉ Phứrmaal 

Thxr 1983; 33: 757-62.
2. Pinder RM. Van Delít AMJL The potendaỉ therapeu tk  role o ỉ 

enantíom en and tnetaboỉỉtes of mianserỉn. Br J  Oin Pharmaal 1983; 
15: 269S-276S.

3. Tímrner CJ, tí  al. Absolute bỉoavaỉlabỉUty o ỉ m ianserin tabỉets and 
soludon ỉn healthy hum ans. Eur J  Drug Mtíab Pharmaakintí 1985; 10:
315-23.

4. Begg EJ, tí a i Varỉabilỉty ỉn the  eỉimỉnatỉon of mỉanserỈD in eỉderly 
patìenrs. B r j ơ i n  PhanruKũl 1989; 27 :445-51.

5. Bulst A, tía ỉ. Mianserin in breast mỉlk. BrJQinPharmacol 1993; 3 6 :133-
4.

6. Dahl M-L. tí  ai Stereoselective dỉsposltỉon oỉ m ỉanserỉn is related to 
debrisoquỉn hydroxyỉatìon poỉymorphism. ũ in  PhamuưolTher 1994; 56: 
176-83.

Preparations
Proprietary Praparations (details a re  given in  Voiume B)

Single-ingredient Preparotiom. Arg.: Lerivon; AustraL: Lum in; 
Tolvon; Austría: Tolvon; Betg.: Lerivon; Braz.\ Tolvon; Chile. 
A thim il; Prevalina; Chinar. Tolvon ( # 3 t ) ;  Cz.: Lerivon; M ia- 
b ene; Denm.'. Tolmin; Tolvonỷ; Fùu\ M iax an t; Tolvon; Fr.: 
A thym ilt; M ianeuxln t; T o lv in t; Gr.: Tolvon; Hong Kong-. 
Tolvon-Ị-; Hung.: M iagen; Tolvon; India: D epnon; IrL: T olvon t; 
Israel: Bonserin; ItaL: Lantanon; Mex.: Tolvon; Neth.: Tolvon; 
Norw.: Tolvon; NZ: Tolvon; Poi: Deprexolet; Lerivon; M lansec; 
M iansegen; M iansemerck; N orserin t; PorL: Tolvon; Rus.: Leri- 
v o n  (HepHBOH); S.Afr.: Lantanon; Spain: L antanom  SwetL: Tol- 
vonỷ; Switz.: Tolvon; Thaù: M ealin ; Servin; Tolimed; Tolvon; 
Turk.: Tolvon; ukr.: Lerivon (JIepH BO H ); M iaser (MHacep).

Pharmacopoeial Preparatíom
BP 2014: M ianserin Tablets.

Milnacipran Hydrochloride IBANM. riNNMi 
F-2207 (m ilnacipran); H id ro d o ru ro  d e  m iln ad p rán ; M id- 
a lc ip ran  H y d ro c h lo n d e ;- iM lln a d p ra n ' .C h lo rh y d ra te  : de ; 
M ilnaciprẳn, h id ro d o ru rc rđ e ;  M ilnadpran i H ydrochlondum ;: 
MnnbHapvinpaHa rnflpoxhopMfl. ■ • -• ; ó > ■ ■ ■. .. ■.! ■■
(±)-c/s-2-(A m inom ethyl)-N ,W -diethyl-l-phenyỉcydopropane-
ca rboxam ide  hydrochloride. ...... .
C isH22N20,HCI=2828
CAS —  92623-85-3 (milnadpran); 101152-94-7 (mtlnacipran 
hydrochloạde); 175 ỉ 31.-61 -0 (milnaapran bydrochlonde).
ẨTC —  N06AX17.
ATC Vet — QN06AX17. ...
u m  —  RNZ4305WWS.

P ro ỉile

M iln a d p ra n  h y d ro ch lo rid e  is a  s e ro to n in  a n d  n o r a d re n a lin e  
re u p ta k e  in h ib ito r  (SNRI) (see  V ẹ n la ía x in e , p . 4 5 6 .2 ). I t  is 
u s e d  fo r th e  ơ e a tm e n t  o f S e p rẹss ìo n  (p. 3 9 8 .1 )  in  u s u a l  o ra l 
d o se s  o í 50 m g  tvvice da itỹ . I n  t h e  m a n a g e m e n t  of 
h b ro m y a lg ia  (see  Soft-tissue  R h e u m a tism , p .  14.2), m iln a -  
d p r a n  h y d ro ch lo rid e  is in tro d u c e d  g rad u a lly , s ta n in g  w ith  a 
s in g le  dose o f 12.5 m g  o n  th e  firs t d a y , 12.5 m g  tw ic e  d a ily  
o n  d a y s  2 a n d  3, th e n  25  m g  tvvice d aỉly  o n  days 4  to  7 , a n d  
5 0  m g  tvvice d a ily  th e re a fte r. T h e  d o se  m a y  n e e d  to  b e  
in c re a se d  to  lO O m g tvvice d a ily  in  so m e  p a tie n ts , a c co rd in g  
to  resp o n se . F o r  doses in  re n a l  im p a irm e n t,  see p . 4 3 7 .3 .

M iln a d p ra n  sh o u ld  b e  w ith d ra w n  g ra d u a lly  to  r e d u c e  
th e  risk  of w ith d ra w a l sy m p to m s (see  a lso  W ith d ra w a l, 
u n d e r  P reca u tio n s  of F lu o x e tin e , p . 4 2 3 .3 ).

R e íe re n c e s .
1. Tỉgnol J, tí  ai. Double-blind study of the eíEcacy and saíety of 

miinacipran and imipramine ỉn elderỉy patíems with major depressive 
episode. Aơa Psychỉatr Scand 1998; 97:157-65.

2. Spencer CM. Wỉỉde MI. M ỉỉnadpran: a review of its use in  depression. 
Drup  1998; 56: 405-27.

3. Rouỉlton F, t í  aì. Mỉlnadpran eíAcacy in the prevcntìon of recurrent 
depression: a 12-momh placebo-comroỉleđ study. ỉnt CUn Psydtophar- 
màcoilữồồ: 15: 133-40.

4. Clerc G. Antidepressant efficacy and  tolerabiỉỉty of m ìỉnadpran. a đual 
scrotonin and noradrenaỉine reuptake Inhibiton a compàrỉson with 
fluvoxamỉne. ỉnt Qin Pĩychopharmacoỉ 2001; 16: 145-51.

5. Fukuchỉ T. Kanemoto K. Dưỉerentiaỉ eíỉects of milnacipran and 
Auvoxamine. espedally in patlents with severe depressỉon and agitated 
depressỉon: 3 case-conưol study. Int Clin Psyđiopharmacol2002; 17: 53-8.

6. Clạuw DJ, t í  al. Milnacipran íor the treatm ent of Abromyaỉgỉa In adults: 
a 15-week« multicemer, randomized. doubỉe-bllnd. placebo-conưolled. 
multiplc-dose cUnical trial. ơin  Ther 2008; 30: 1988-2004. Correction. 
ibid. 2009; 31:446.

7. Mease PJ, tí  aỉ. The eRìcacy and saíety oỉ m ilnadpran for ưeatm ent of 
Rbromyalgia: a randomized. double-blind. placebo-controlled trỉal. J  
Rhcumatoì 2009; 36: 395—409. Corrcction. i b i d 661.

A d m in is tra t io n  in  r e n a l  im p a irm e n t.  U sua l doses o f m il- 
n a d p r a n  h y d ro ch lo rid e  m a y  b e  g iv en  to  p a tie n ts  w i th  
m ild  ren a l im p a irm e n t, a n d  u s e d  w ú h  c a u tio n  in  m o d e ra te  
im p a in n e n t .  A n  o ra l m a in te n a n c e  d o se  o f  25 m g  tvvice 
d a ily  m ay  b e  g iv e n  to  p a tie n ts  vvith se v e re  im p a irm e n t  
(c re a tin in e  d e a ra n c e  5 to  2 9 m L /m in ) ,  b u t  c a n  b e  
in c re a se d  to  50  m g  tw ice  d a ily  a c co rd in g  to  resp o n se . T h e  
d r u g  sh o u ld  n o t  b e  u se d  in  e n d -s ta g e  r e n a l  disease .

In te r a d io n s .  ANT1MIGRA1NE DRUGS. T h e re  h a v e  b e e n  ra re  
re p o r ts  of s e ro to n in  s y n d ro m e  a s s o d a te d  w ith  t h e  u se  o f  
s e ro to n in  a n d  n o ra d re n a lin e  r e u p ta k e  in h ib ito rs  (SNRIs) 
w i th  se ro to n in  (5-H Ti) a g o n is ts  su  c h  as  sumatrìptan (see 
p . 68 1 .3 ).

Preparations
Proprietory Preparations (details a re  given in  Volum e B)

Single-ingredient Preparotioni. Arg.: D aldpran ; Ixel; Austrìa: 
D a ld p ra n t; Ixel; Brca.: Ixel’ Chile: Ixel; M isulvan; Cz.: D alđ - 
p ra n f ;  Ixel; Fin.: Ixel; F r.: Ixeb Hong Rong: Ixeb Inảia-. Mil- 
b o m ; M ilạace; Israel: Ixel; Jpn: Toledom in; Pol.: Ix e lt;  Port.: 
D aldpran ; Ixel; Rus.: Ixel (Hxcen); Thai.: Ixeb Turk.: Ixel; USA: 
Savella.

The Symbol t  denotes a preparation no longer actively marketed

http://www.mhra.gov.uk/home/idcplg7IdcServicesGET_
http://www.mhra.gov.uk/home/idcplg7idcServkesGET
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M ĩr ta z a p in e  IBAN, USAN, riNNi
6-Azarr*iianserin;' Mepirzapín; M epiràpine; Mirtatsapiíni; 
Mirtazapini Mirtazapinà; Mirtazapinum; Org-3770; MnpTa3a-
nMH.- '1 . .  ĩ
(ftS)-1,23,4,10,l4b-Hexahydro-2-rnethylpyrazino-(2,l-a]pyn- 
do[23<][2]benzazepinè. 1 :
C 17H19N3=2654
CAS - -  61337-67-5. ■' ......
ATC — N06AXÌ /. ;■.. .
ATC Vet— QN06AX11.
UN1I— A051Q2099Q (minazapine);8Z5UNKBA6ĩ (mìrtazapine 
hemihydrate): "

P h a rm a c o p o e ia s .  In  Eur. (see  p . vii) a n d  us.
P h .  E u r .  8 : (M irta z a p in e ) . A vvhite o r  a lm o s t w h ite  p o tv d er , 
s lig h tly  h y g ro sco p ic  to  h y g ro sco p ic . It e x h ib its  p o ly m o rp h -  
ism . P ractica lly  in so lu b le  in  vvater; ừ e e ly  so lu b le  in  
a n h y d io u s  a lco h o l. S to re  in  a ir t ig h t  co n ta in e rs .

U S P  3 6 : (M irta z a p in e ) . It is a n h y d ro u s  o r  c o n ta in s  o n e -h a If  
m o le c u le  o f  w a te r  o f  h y d ra tio n . A vvhite to  c re a m y  vvhite, 
c ry s ta ll in e  povvder. P rac tica lly  in so lu b le  in  vvater; so lu b le  in  
so lv e n t  e th e r; sp a rin g ly  so lu b le  in  n -h e x a n e ; free ly  so lu b le  
in  m e th y l  a lc o h o l a n d  in  to lu e n e . S to re  in  a ir t ig h t  
c o n ta in e rs .

Uses and Administration
M ir ta z a p in e ,  a  p ip e ra z in o a z e p in e ,  is  a n  a n a lo g u e  of 
m ia n s e r in  (p. 4 3 4 .2 ); it  is a  n o ra d re n e rg ic  a n d  speciíic  
s e ro to n e rg ic  a n tid e p re s sa n t. It e n h a n c e s  th e  re le a se  of 
n o r a d r e n a lin e  a n d , in d ire c tly , s e ro to n in  th ro u g h  b lo ck ad e  
o f  C en tra l p re sy n a p tic  a d re n e rg ic  (a 2) rec e p to rs . T h e  e líec ts  
o f  re le a se d  se ro to n in  a re  m e d ia te d  Via 5-H T| rec e p to rs  as 
m ir ta z a p in e  b lo ck s  b o th  5-H T2 a n d  5-H Tj rec e p to rs . 
M ir ta z a p in e  is g iv e n  as  a  rac e m ic  m ix tu re ; th e  S(+)- 
e n a n tio m e r b lo c k s  ct2 a n d  5-H T2 rec e p to rs  w h e re a s  t h e  R {-)■ 
e n a n t ío m e r  b locks 5 -H T j rec e p to rs . M ir taz a p in e  is a lso  a 
p o te n t  a n ta g o n is t  a t  h is ta m in e  (H i) rec e p to rs  vvhich g ives it 
s e d a tiv e  p ro p ertie s ; it  h a s  v e ry  little  a n tim u sc a r ín ic  ac tiv ity .

I n  t h e  t te a tm e n t  o f d e p re s s io n  (p . 3 9 8 .1 ), m in a z a p in e  is 
g iv e n  in  a n  in itia l o ra l d a ily  d o se  of 15 o r  3 0  m g, vvhich m a y  
b e  in c re a se d  g ra d u a lly  a c co rd in g  to  resp o n se . C h a n g e s  in  
d o se  s h o u ld  b e  m a d e  a t in te rv a ls  o f  a t  lea s t 1 to  2 vveeks 
b e c a u s e  o f th e  lo n g  h a lf- life . T h e  u su a l e H e n iv e  d a ily  dose  
lie s  vv ith in  th e  r a n g e  o í 15 to  45  m g . D aily  doses m a y  b e  
g iv e n  a s  a  sing le  dose , p re íe ra b ly  a t b e d tim e , o r  in  2 d iv id e d  
d o se s  vvith  th e  la rg e r  p o r tio n  ta k e n  a t n ig h t. M ir taz a p in e  
m a y  a lso  b e  g iv en  b y  in tra v e n o u s  in ỉu s ỉo n .

M ir ta z a p in e  s h o u ld  b e  vvithdravvn g raduaD y to  re d u c e  
th e  r isk  o f vvithdravval sy m p to m s.

Anxiety disorders. M ứ ta z a p in e  h a s  b e e n  trie d  w ith  so m e  
su ccess  in  th e  t r e a tm e n t  o f a n x ie ty  d iso rd ers  (p. 1028 .1 ) 
in d u d in g  o b sess iv e -co m p u ls iv e  d iso rd e r  (p . 1028 .2 ), p a n ic  
d iso rd e r  (p. 1029 .1 ), a n d  p o s t-ư a u m a tic  sư e ss  d iso rd e r  
(p . 1 0 2 9 .2 ).

R e fe re n c e s .
1. Boshuisen ML, tí  ai. The c ííe a  of mirtazapine in panic disorder an opcn 

ỉabel pilot srudy with a single-blind pỉacebo run-ủi períod. ìnt Clirt 
PsyehopharmacoỊ 2001; 16: 363-8.

2. Davidson JR, t í  aỉ. M irtaiapỉnc ,vs pỉacebo in posttraumaiic sircís 
dtsorder: a pilot triaỉ. Biol Psychiatry 2001; 53:185-91.

3. Chung MY, ữ  aỉ. ESỈcacy and tolerability oỉ mỉĩtazapine and serưaline in 
Korean veterans with posttraumatic sưess disorder a randomừed open 
ỉabeỉ oiaL Hum Pỉychapharmaaỉ 2004; 19: 489-94.

4. Koian LM, et ai. M ỉrtazapỉne íor obsessỉve-compulsỉve disorder an opcn 
thai followed by doubỉe-bỉỉnd diỉcontinuation. J Cỉin Psychiaíry 2005; 66: 
515-20.

Depression. As d iscu ssed  o n  p . 3 98 .1 , th e re  is v e ry  little  
d i ỉ íe re n c e  in  efficacy  b e tw e e n  th e  d iííe re n t g ro u p s  o f 
a n tid e p re s s a n t  d rugs, a n d  ch o ic e  is o f te n  m a d e  o n  th e  
b a s is  o f  a d v e rse  e ffe r t  p ro file . M ir taz a p in e  is a  C entral p re -  
s ỵ n a p d c  a d re n e rg ic  (ã2) r e c e p to r  a n ta g o n is t  a n d  h ã s  a 
s lig h tly  d ỊH eren t b io c h e m ic a l  p ro h le  h o m  b o th  th e  tricy c- 
lics  a n d  th e  SSRỈs; hovvever, like  th e  SSRIs, m ir ta z a p ừ ie  
a p p e a rs  to  h a v e  íevver u n p le a s a n t  a d v e rse  eữ e c ts  in  co m - 
p a r is o n  w ith  th e  o ld e r  tric y d ic s .

R e íe re n c e s .
1. Kasper S ,tía L  A risk-bencĐt assessment of mlnazapinc in ihe trcatm ent 

o ỉ depresảon. Drug Safety 1997; 17: 25Ỉ-64.
2. M ontgomery SA. et a i  Mỉrtazapine versus amitrìprylỉne in the long-term 

Ưeatment of depression: a double-blind placebo-controlled siudy. Int 
Clin Psychopharmacol 1998; 13: 63-73.

3. Puzantỉan T. Mirtazapìne, an antidepressant. Am J Healih-Syst Pharm 
1998; 55: 44-9.

4. Holm Kỉ. M arkham A. M ỉnazapine: a revievr oí iií use in major 
depressioii. Drugs 1999; 57: 607-31.

5. Schatzberg AF, tí al. Double-blind, randomized comparíson oí 
m ỉn a a p ỉn e  and paroxetme ỉn eỉderly depressed patỉents. Ăm J Gcriatr 
Psyáùaữy 2002; 10: 541-50.

6. W ade A, t í  ai. A randomỉzed, doublc-bỉind. 24-week study comparỉng 
the eữỉcacy and tolerabiỉity of mỉrtazapỉne and paroxerine ìn depressed 
patíents in primary care. ỉm  Oin Psychopharmacol 2003; 18: 133-41.

7. Veráani ìA .tía ì. Comparison of the eHects of minazapine and nuoxetìoe 
in severely deprcssed patìents. CN5 Dntỹs 2005; 19: 137-46.

8. W atanabe N. tí  al. M uỉtỉpỉe Meia-Analyses of New Generadon 
Antidepressants (MANGA) Study Group. M iruzapịne versus other 
antidepressams in the acute-phase ưeatm ent of adults wiih major

depression: systematíc revievv and meta-analysis. J  Cỉin Pỉydĩiaỉry 2008; 
69: 1404-15.

Nausea and vomiting. M irta z a p in e  h a s  b e e n  in v e s tig a te d  
in  t h e  m a n a g e m e n t  o í s e v e re  n a u s e a  a n d  v o m itín g  
(p . 1 8 1 4 .3 ). F o r  m e n t io n  o f t h e  su c ce ss íu l u s e  o f m ir ta z a -  
p in e  to  ư e a t  h y p e re m e s is  o f p re g n a n c y  se e  P re g n an c y , 
u n d e r  P re c a u tio n s , p . 4 3 8 .3 .

F u r th e r  re íe re n c ẽ s .
1. KastRE. M inazapine may be useíul in ưeatỉng nausea and ỉnsomnia oí 

cancer chemoiherapy. Support Care Caneer 2001; 9: 469-70.
2. Caldis EV, Gaừ RD. Mirtazapine íor treatm ent oỉ nausea Induced by 

selecùve serotonin reuptake inhibitors. Can J  Psychiarry 2004; 49: 707.
3. Teỉxeỉra FV. t í  a i  M iruzap ine  (Rem eron) as trea tm en t íor 

non-mechanlcal vomitỉng aíter gaytTic bypass. Obes Surỵ 2005; 15: 
707-9.

Adverse Effects
A dverse  e ílec ts  c o m m o n ly  re p o r te d  w ith  m ir ta z a p in e  a re  a n  
in c re a se  in  a p p e ti te  a n d  w e ig h t, a n d  o e d e m a ; drovvsiness o r  
se d a tio n  g e n e ra lly  o c c u r  d u r in g  th e  firs t few  w e e k s  o f 
tre a tm e n t.  D izziness. h e a d a c h e . a n d  in c re a se s  in  l iv e r  
e n z y m e  levels  h a v e  b e e n  re p o r te d  less c o m m o n ly ; j a u n d ic e  
m a y  o c c u r. O th e r  ra re ly  re p o r ie d  a d v e rse  e ííe c ts  in c lu d e  
o r th o s ta tic  h y p o te n s io n , rash es , n ig h tm a re s , a g ita tio n , 
m a n ia , h a llu d n a tio n s ,  p a ra e s th c s ia . c o n v u ls io n s , ư e m o r .  
m y o c lo n u s , p s y c h o m o to r  res tle ssn e ss  in c lu d in g  a k a th is ia , 
restless legs sy n d ro m e , a n h ra lg ia ,  m yalg ia, a n d  rev ers ib le  
ag ra n u lo c y to s is , le u c o p e n ia , a n d  g ra n u lo c y to p e n ia .

H y p o n a tra e m ia , possib ly  d u e  to  ìn a p p ro p r ia te  se c re tio n  
o f a n tid iu re t ic  h o r m o n e , h a s  b e e n  a s so d a te d  vvith th e  u se  o í 
a n tid e p re s sa n ts , p a rt ic u la rly  in  th e  e ld e rly .

Incidence of adverse effects. T he  A u s tra lia n  A d v erse  
D ru g  R e a c tio n s  A d v iso ry  C o m m itte e  h a s  r e p o r te d 1 th a t , 
u p  to  O c to b e r  2 0 0 3 , it h a d  re c e iv ed  2 53  re p o r ts  o f  a d v e rse  
rea c tio n s  a s so d a te d  w ith  th e  u se  o f m in a z a p in e .  T h e  m o st 
íre q u e n tly  re p o r te d  re a c tío n s  w e re  o e d e m a  (33  rep o r ts) , 
a n x ie ty  o r  a g ita tio n  (2 4  rep o r ts) , m y alg ia  o r  a r th ra lg ia  (24  
rep o r ts) , s e d a tio n  (23 rep o r ts) , a n d  sk in  re a c tio n s  (20  
re p o r ts ) . O th e r  r e a n io n s  in c lu d e d  h y p e rk in e s is , d ia r rh o e a , 
a n d  n a u s e a  a n d  v o m itin g . T h e re  vvere 16 cases o i c o n - 
v u lsio n s , a ll in  p a tie n ts  vv ith o u t a  h is to ry  o f  ep ilep sy . 
B lo o d  dy sc rasias  vvcre also  r e p o r te d  a n d  in c lu d e d  8 cases 
of n e u ư o p e n ia ,  6 o f th ro m b o c i’to p en ia , a n d  1 e a c h  of 
ly m p h o p e n ia  a n d  p a n c y to p e n ia ;  in  th e  m a jo r ity  o f cases 
o n s e t  w as vvithin 2 m o n th s  o f s ta n in g  m ir ta z a p in e .

A p re s c r ip tio n -e v e n t m o n ito rin g  s tu d y  c o n d u a e d  in  
E n g ia n d  id e n ti íìe d  13 5 54  p a tie n ts  vvho h a d  b e e n  p resc rib e d  
m in a z a p in e  d u r in g  th e  Đrst 2  y e a rs  of m a rk e tin g  in  th e  U K ;J 
vvithin th is  c o h o n ,  80 7  a d v e rse  d ru g  r e a a io n s  vvere 
re p o r te d  in  5 73  p a tle n ts . T h e  m o st c o m m o n  a d v e rse  
r e a c tio n s  i n d u d e d  drovvsincss o r  s e d a tio n  (1 1 6  rep o rts) , 
m a)a ise  (71 rep o r ts) . d izz in ess  (57  rc p o r ts ) , n a u s e a  a n d  
v o m itln g  (33  re p o r ts ) , vveight g a in  (31 rep o r ts) , a n d  
h e a d a c h e  o r  m ìg ra in e  (21 rep o r ts) . Facial o e d e m a  (5 
rep o rts) , a lle rg y  (3 rep o rts) , b o n e  m arrovv to x id ty  (2 
rep o rts) , a n d  m y elo d y sp la s ia  (1 rep o r t)  w e re  th e  m o re  
se rio u s  s u s p e a e d  a d v e rse  rea c tio n s .

1. Ađvetíe Drug Reactionỉ A dráory Committce (ADRAC). Convulsions
and blood dyscrasias vvith m iruzapine. Aust Adverse Druý Reaa Buìl 2003; 
22: 18-19. Aỉso avaiỉable at: http;//www. tga.gov.au/adr/aadrb/
aadr0310.pdf (accessed 24/11/05)

2. Biswas PN. tí al. The pharmacovigíỉance ol m iaarapine; results oỉ a 
prescripiion evem monitoring study on 13 554 patients in Engỉand. J 
Psychopharmaco! 2003; 17: 121-6.

E ffe c b  on th e  endocrine S y s te m . A n  e ld e rly  vvom an  
d e v e lo p e d  hyponatraemia tv ith in  4  days o f s ta r tin g  m ir ta z a -  
p in e  a t  a  d o se  o f 1 5 m g  a t  n ig h t .1 A p a rt ử o m  h e r  age , . 
o th e r  rísk  ỉa c to rs  fo r h y p o n a ư a e m ỉa  in d u d e d  d iu re tic  u se  { 
a n d  a  p re v io u s  e p iso d e  vvhile ta k ìn g  v e n la ía x in e .  I

1. Roxanas MG. Minazapine*induced hỵponatraemia. Mtd J  Aust 2003; ị 
179: 453-4.

Effects on mental State. A n  E x p e n  W o rk in g  G ro u p  w a s  
c o n v e n e d  in  M a y  2 0 0 3  b y  th e  UK  CSM  to  c o n s id e r  th e  
o n g o in g  sa íe ty  c o n c e m s  o ỉ th e  SSRIs p a rt ic u la r ly  th e  risk  
o f  s u id d a l  b e h a v io u r  in  c h ild re n ; th e  sa le ty  o f m irta z a p in e  
( a n o th e r  s e ro to n e rg ic  a n ú d e p re s s a n t)  w a s  also  c o n s id e re d .
In  its  B nal r e p o r t1 in  D e c e m b e r 2 0 0 4 , th e  g ro u p  c o n d u d e d  
th a t  d a ta  b o m  s tu d ie s  rec e iv ed  b y  th e  CSM  h a d  ía i le d  to  
sh o w  th a t  m in a z a p in e  w as e líe r t iv e  in  th e  t r e a tm e n t  of 
d e p re s s io n  in  a d o le s c e n t s  a n d  c h i l d r e n  u n d e r  18 y e a rs  
o ld , a l th o u g h  th e  risk  of s u id d a l  b e h a v io u r  vvas n o t  
in c re a se d . C o n se q u e n tly , it w a s  c o n s id e re d  th a t  t h e  b a l-  
a n c e  o f risks a n d  b e n e íi ts  of m in a z a p in e  ío r  th e  ơ e a tm e n t  
o f d e p re ss io n  in  th is  g ro u p  vvas u n ía v o u ra b le .  S im ila r  
re c o m m e n d a t ío n s  h a v e  a lso  b e e n  issu ed  in  th e  E U .2

T h e  risk  o f  s u id d e  a n d  s u id d e - re la te d  e v e n ts  w i th  
se ro to n e rg ic  a n tid e p re s s a n t  t r e a tm e n t  in  a d u l t s ,  in c lu d in g  
y o u n g  ad u lts , a re  d iscu ssed  u n d e r  F lu o x e tin e , p . 4 2 0 .2 .

1. VVellerlVD. Rcport o f the CSM Expart Working Group on the safety of stỉtứivt 
scrotcnin reuptake inhibitor antiấeprtssanu. London: The Sutíonery OĨGce. 
2005. Aỉso avaiỉabte at: hitp://w w w . mhra.gov.uk/home/idcplg? 
IdcServíce*GET_FlLE&dDocName=CONOI9472frRevisionSeleciion- 
Method=LaiesiReleased (accessed 14/08/08)

2. Eurơpean Medỉcỉnes Agency. Eùropean M edỉdnes Agency ũnaỉỉses 
revỉew of amỉdepressants in chỉldren and adoỉescenis (issued 25tb Apriỉ. 
2005). Avaỉỉáble at: http://www.ema.europa.eu/docs/en_GB
docuínent_ ỉỉbrary/R eíerrals_docum ent/SSR I_ỉ ỉ /W C 500013082.pd 
(accessed 30/07/10)

Effects on the musculoslceletal System. T h e  N e th e rla n đ ỉ 
P h a n n a c o v lg ila n c e  C e n t te  L a reb  re c e iv e d  8 re p o r ts  o) 
a r th ra lg ia  a s s o d a te d  w ith  t h e  u s e  o f m ir ta z a p in e  be tv v eer 
M a y  1995  a n d  O c to b e r  2 0 0 4 ; t h e  eííect u s u a ily  d ev e lo p ed  
vvith in  a  s h o n  t im e  o f  s ta r tin g  t r e a tm e n t  a n d  reso lved  
o n c e  th e  d ru g  w a s  vvithdravvn .1 T h e  a u th o r s  n o te d  th a t  of 
4 5 7 8  re p o r te d  rea c tio n s  to  m ir ta z a p in e  h e ld  in  t h e  W HO 
d a ta b a s ê  u p  to  M a rc h  2 0 0 4 , 110  c o n c e m e d  th e  develop - 
m e n t  o í  a r th ra lg ia .  S im ila r  r e a r t io n s  h a v e  o c c u rre d  w ith  
m ia n s e r in  a n d  n e fa z o d o n e , a n d  it vvas su g g e ste d  th a i 
eữects a t  s e ro to n in  5-H T , o r  5-HT2 r e c e p to rs  m ig h t  be 
in v o lv e d .

1. Passier A. van Puỉjenbroek E. Minazapine-induced arthralgỉa. Br J  Cỉin 
Pharmacol 2005; 60: 570-2.

; Extrapyramidal effects. A k a th ís ia  t h a t  d e v c lo p e d  in  2 
j p a tie n ts  g iv e n  m in a z a p in e  30 m g  a t n ig h t1 r e so lv e d  in  One 
• a í te r  b e in g  t re a te d  w ith  c !o n a z e p a m  a n d  in  th e  o th e r  
; p a tie n t  a f te r  red u c in g  th e  d o se  o f m in a z a p in e  to  1 5 m g  at 
I n ig h t.
ỉ 1. Girishchandrd BG. tíũì. Mirỉjzapine-induced akadiisia. MedJ Ausi 2002;
Ị 176: 242.

ị S e ro to n in  s y n d ro m e .  T he  se ro to n in  s y n d ro m e  (p. 445 .2 )
; is m o st c o m m o n ly  d u e  10 th e  a d d it iv e  a d v e rse  e ttec ts  ot 
I tw o  o r  m o re  d ru g s th a t  c n h a n c e  s e ro to n in  a c tiv ity  a t cen - 
ị t ra i rec c p to rs ;  ra rc ly , a sin g le  s e ro to n e rg ic  d ru g  h a s  caused  

th e  sy n d ro m e . O n e  su c h  c a se 1 o c c u rre d  in  a n  e ld e rly  
p a tie n t  g iv e n  m ir ta z a p in e  15 m g  daily ; h e  w a s  a lso  tak in g  
sa lb u ta m o l, ip ra tro p iu m , a n d  n im o d ip in e ,  a l lh o u g h  n o n e  
o f th e s e  a re  k n o w n  to  h a v e  se ro to n e rg ic  effects.

1. Hernindcz JL. etal. Scvere seroionin syndrome induced by mirtazapine 
monoiherapy. Ann Pharmacother 2002; 36: 641-3.

Precautions
M irta z a p in e  sh o u ld  b e  u se d  w ith  c a u tio n  in  p a tie n ts  w ith  
ep ile p sy  o r  a  h is to ry  o i se izu res . a n d  it s h o u ld  b e  a v o id ed  
c o m p le te ly  ư  th e se  d iso rd e rs  a re  u n s ta b le .  C a re  is also  
re q u ire d  in  h e p a tic  o r  r e n a l  im p a in n e n t .  a n d  ca rd iac  
d iso rd e rs  s u c h  as c o n d u c tio n  d is tu rb a n c e s , a n g in a  pecto ris. 
a n d  re c e n t m y o ca rd ia l in ía rc tio n ; c a u tio n  is í u r t h e r  adv ised  
in  p a tie n ts  w i th  h y p o te n s io n . d ia b e te s  m e ll itu s , p sy ch o ses , 
a n d  in  th o se  w ith  a h is to ry  o f b ip o la r  d iso rd e r. T re a tm e n t 
s h o u ld  b e  s to p p e d  if  i a u n d ic e  d e v e lo p s .  A l th o u g h  
m ứ ta z a p ữ ie  h a s  o n ly  vveak a n tim u sc a r in ic  a a iv i ty ,  it 
sh o u ld  n e v e rứ ie le ss  b e  u se d  w ith  c a re  in  p a tie n ts  vvith 
m ic tu r i t io n  d is tu rb an c e s , a n g le -c lo s u re  g la u c o m a , a n d  
ra ise d  in tra -o c u la r  p res su re .

B e c a u se  o f th e  r isk  of b o n e -m a rr o w  d e p re s s io n , p a tie n ts  
s h o u ld  b e  a d v ised  to  r e p o r t  a n y  o f  th e  ío llovv tag  sy m p to m s 
d u r in g  tre a tm e n t:  íev e r , so re  th ro a t ,  s to m a titis , o r  o th e r  
s igns of in le c tio n ; t r e a tm e n t  sh o u ld  b e  s to p p e d  a n d  a b lo o d  
c o u n t  p e rfo rm e d . s

D rovvsiness o h e n  oc c u rs  a t  th e  s ta r t  of th e r a p y  a n d  
p a tìe n ts ,  if a ỉ í e a e d ,  sh o u ld  n o t  d riv e  o r  o p e ra te  m a c h in e ry .

P a tie n ts  sh o u ld  b e  đ o s e ly  m o n ito re d  d u r in g  ea rly  
th e ra p y  u n t i l  s ig n iỉic a n t im p ro v e m e n t  in  d e p re s s io n  occurs  
b e c a u se  su ic id e  is a n  in h e r e n t  r isk  in  d e p re s se d  p a tie n ts .  F o r  
íu r th e r  d e ta ils , see  u n d e r  D e p re ssio n . p . 3 9 8 .1 . Suicidal 
th o u g h ts  a n d  b e h a v io u r  m a y  a lso  d e v e lo p  d u r in g  ea rly  
ư e a tm e n t  vvith  a n tid e p re s sa n ts  fo r  o th e r  d iso rd ers ; th e  sam e  
p re c a u t ìo n s  o b sc rv e d  w h e n  tre a tin g  p a tie n ts  w i th  d ep res- 
s io n  s h o u ld  th e re ío re  b e  o b se rv e d  w h e n  t re a tin g  p a tie n ts  
vvith o th e r  d iso rd ers .

M ir ta z a p in e  sh o u ld  b e  vvithdravvn g ra d u a lly  lo  red u c e  
th e  r isk  o f  vvithdravval sy m p to m s.

B re a s t  í e e d in g .  M ir ta z a p in e  h a s  b e e n  d e te c te d  in  b rea s t 
m ilk ;1 hovvever, th e  p lasm a  c o n c e n tra t io n  in  a  b rea s t-fe d  
in ỉa n t  w a s  v e ry  lo w  (20 0 p ico g ra m s/m L ) a n d  n o  a d v erse  
e v e n ts  w e re  d e te n e d .

1. A ichhom  w . tí  ai. Mirtazapine and breast-íceding. Am J  Psychiatry 2004; 
161: 2325.

c h i ld r e n .  T h e  u se  o f m ir ta z a p in e  in  a d o le sc e n ts  a n d  ch il-  
d re n  vvith d e p re ss io n  is n o t  rec o m m e n d e d ; ío r  íu r th e r  
d e ta ils , s e e  E ữ ects  o n  M e n ta l  S ta te , a b o v e .

P o r p h y r ia .  T h e  D ru g  D a ta b ase  ío r  A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N orvvegian  P o rp h y ria  C e n ơ e  (N A PO S) a n d  
th e  P o ip h y r ia  C e n tre  Svveden, c lass ib es  m in a z a p in e  as  
p o ssib ly  p o rp h y rin o g e n ic ;  it  s h o u ld  b e  u s e d  o n ly  w h e n  n o  
s a íe r  a l te m a t iv e  is a v a ila b le  a n d  p re c a u t io n s  s h o u ld  b e  
c o n s id c re d  in  v u ln e ra b le  p a t ie n ts .1

1. The Drug Database ỉor Acuie Porphyrìa. Avaỉlabỉe at: http://w w w . 
drugs-poiphyria.org (accessed ĩ 1/10/1 ỉ)

P re g n a n c y . A sm all c a se  se rie s  ío llovved th e  p re g n a n c ie s  of 
9  v vom en  e x p o sed  to  m ir ta z a p in e  d u r ìn g  th e  ữ rs t  trim e - 
s te r ;1 in  t h e  m ajo r ity  of cases  t h e  vvom en w e re  also 
e x p o se d  to  o th e r  d ru g s. W ith in  th e  g ro u p  t h e r e  w e re  7

All cross-references reíer to entries in Volume A
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h e a l th y  d e liv e rie s , 1 in d u c e d  a b o rtìo n , a n d  1 sp o n ta n e o u s  
a b o r t ìo n .  I n  a n o th e r  r e p o n  a m o th e r  w h o  w a s  g iven  m ir -  
t a z a p in e  tvvice d u r in g  h e r  p re g n a n c y  fo r  th e  successíu l 
t r e a tm e n r  of h y p e re m e s is  g ra v id a ru m  b o re  h e a lth y  m a le  
tw in s .2 A  fo !lo w -u p  e x a n ũ n a t ìo n  o ỉ  th e  tw in s  a t 6 m o n th s  
w a s  n o n n a l .

H e a l th  C a n a d a  h a s  r e p o r te d  t h a t  so m e  nevvbom  in ỉa n ts  
o f  m o th e r s  w h o  to o k  n e w e r  a n d d e p re s s a n ts  su c h  as  
m ir ta z a p in e  m a in ly  d u r in g  th e  th ir d  t r im e s te r  o f p re g n a n c y  
h a v e  h a d  c o m p lic a d o n s  a t  b i r th  r e q u ir in g  p ro lo n g e d  
h o s p i ta l i s a t io n ,  b r e a th in g  s u p p o r t ,  a n d  tu b e  íe e d in g .3 
R e p o t te d  s y m p to m s  in d u d e d  s e ữ u re s .  m u s d e  rig id ity , 
j i t te r in e s s ,  a n d  c o n s ta n t  c ry in g . I t  w a s  c o n s id e red  th a t  th e s e  
s y m p to m s  re p r e s e n te d  e ith e r  d ire c t  to x id ty  o f  m irta z a p in e  
o r  a  p o ss ib le  w i th d ra w a l  sy n d ro m e .

1. Yaris F, t í  ot. Newer antídepressants in pregnancy: prospective outcome 
o ỉ a case series. Bĩproắ Toxừol 2004; 19; 235-8.

2. Rohde K  tí  aL M ìruzapỉne (Remergil) for treatment rcsiscant 
hyperem esis gravỉdarum: rcscuc o( a twỉn pregnancy. Arek Gynecaỉ 
Obsut 2003; 248: 219-21.

3. Health Canada. Health Canada advtses of potentiaỉ advene effects oỉ 
SSRỈs and ocher and-depressantỉ on new bonu  (ỉssued 9th August 
2004). Avaìlabỉe at: http://www.hc-scgc.ca/ahc-asc/xnedia/advisories- 
avis/_20G4/2004_44-eng.php (accessed 14/08/08)

Interactions
M ir ta z a p in e .  s h o u ld  n o t  b e  u s e d  w i th  o r  vv ith in  2 w eek s o f  
s to p p in g  a n  M A O t  a t  lea s t  o n e  vvéek s h o u ld  elapse  betvvecn  
s to p p in g  m ir ta z a p in e  a n d  s ta r tin g  a n y  d ru g  liab le  to p ro v o k e  
a  s e r io u s  r e a c t ío n  (e .g . p h e n e lz in e ) .  U se o f  m ữ ta za p in e  w ith  
a lc o h o l  o r  b e n z o d ia z e p in e s  m a y  p o te n t ía te  sedatìve  efiects.

T h e  c y to c h ro m e  P 4 5 0  iso e n x y m e  C Y P3A 4 is in v o lv ed  in  
t h e  m e ta b o lis m  o f  m ir ta z a p in e  a n d  c a u tìo n  is ađvised vvhen  
m ir ta z a p in e  is g iv e n  vvith  p o t e n t  in h ib ito rs  o f th is  
is o e n z y m e  s u c h  as  H T V -protease in h ib ito rs , azo le  a n tí íu n -  
g a ls  i n d u d in g  k e to c o n a z o le , e ry th r o m y d n ,  a n d  n e fa z o - 
d o n e ;  r a is e d  p lasm a. lev e ls  o f  m ir ta z a p in e  h a v e  b e e n  n o te d  
a h e r  u s e  w ith  k e to c o n a z o le . C o n v e rse ly , c a rb am azep in e  
a n d  o t h e r  in d u c e rs  o f  CY P3A 4 in c re a se d  th e  d e a ra n c e  o f 
m ir ta z a p in e  a n d  t h e  d o se  o f  m ir ta z a p in e  m a y  n eed  to  b e  
in c r e a s e d  w h e n  g iv e n  w ith  th e s e  d ru g s.

C im e tìd in e ,  w hi<±i in h ib its  a  r a n g e  o f  c y to ch ro m e P 4 5 0  
iso e n z y m e s , h a s  m o re  th a n  d o u b le d  th e  b ioavailab ility  o f 
m ii ta z a p in e ;  th e  d o s e  o f  m ir ta z a p ín e  m a y  need  to  b e  
r e d u c e d  ư  g iv e n  w i th  d m e t ìd in e .  •

A n t ih y p e r te n s iv e s .  P o r  r e p o r ts  o f  h y p e rte n s iv e  crisis 
o c c u r r in g  w h e n  m ir ta z a p in e  w a s  g iv e n  w i th  d o n id in e , see  
A n tid e p re s sa n ts ,  p . 1342.1 .

Pharmacolànetics
M ir ta z a p in e  i ỉ  w e ll  ab so cb ed  h o m  th e  g as tro in te s tin a l t r a a  
a n d  p e a k  p la sm a  lev e ls  o c c u r  a b o u t  2  h o u n  a h e r  o ra l u se . 
P la sm a  p r o te in  b in d in g  is a b o u t  8 5 % . M lita z a p in e  Ls 
e x te n s iv e ly  m e ta b o lis e d  in  t h e  l iv e r  a n d  th e  m a jo r  
b io tr a n s ío r m a t ío n  path v v ay s a re  d e m e th y la t ío n  and  o x id a-  
t ìo n  fo llo w e d  b y  g lu c u ro n id e  c o n ju g a tìo n ; c y to ch ro m e P 4 5 0  
iso e n z y m e s  in v o lv e d  a re  CY P2D6, CY P1A2, a n d  CYP3A4. 
T h e  N -d e s m e th y l  m e ta b o li te  is p h arm aco lo g ica lly  ac tiv e . 
E U m in a tìo n  is v ia  u r in e  (7 5 % ) a n d  íae c e s  (1 5 % ). The m e a n  
p la s m a  e lim in a tio n  haU -lU e is 2 0  to  4 0  h o u rs .  D ata h o m  
anùttal s tu d ie s  in d ic a te  t h a t  m it ta z a p in e  crosses th e  
p la c e n ta .  M it ta z a p in e  is  d is tr ib u te d  in to  b re a s t  m ilk. 

R e íe re n c e s .
ỉ .  T ỉm m er CJf, t í  ai. Clinicaỉ pharmacokinetics oí mỉruzapine. Clin 

Phannacokintí 2000: 38:461-74.

Preparations
Proprietary Preparatíoru (details are given in  Volume B)

Single-ingredient PreparotioĩU . Arg.: B ilani; Comenter; M itax- 
ind ; N oxibeb  R em eron; T etrazic AustraL: A vanza; Axiu M irta- 
zon ; R em eron ; Austria: M irtabene; M in aro n ; Mirtel; Rem eron; 
Belg.: R em ergon; Braz.: M enelap  Razapina; Remeron. Canad.: 
R em ero n : Chit e  A m ireb Ciblex; Divarib Prom yitil- Zuleptan; 
China: M i E r Ning P aidisheng (jfR iè4 ); Remeron (Sí
H P Ĩ) ;  Cz.: C alix ta t; Esprital; M irtabst; M irtastadf; M ira te n ;  
R em ero n ; V aldrenỷ; Denm.: A rìntapin; C om ban K om pazint: 
M ira m e rc k t:  M irtazo n f; M irtin; R em eron; Zapatabsf; F i« .: 
M irtac h em ; M irtaril; M iitazo n f; R em eron; Tnmazimyb Fr.: 
N orsen  Ger.: M irta  TAD; M inagam m a; M irtaLich; M ữtazelon; 
R em ergil; G r.: A zapin; D epreram ; M erdaten ; M in a d o r M ùta- 
m o n  M irtapU: M oto len ; R em eroru Saxib; Hong Ktmg. R em er- 
o n ; Hung.: M irtadepé M lnel-); M irzaten; M ũap in ; Remeroa* 
Y arocen; India: M atiz; M az; M iram ind; M iraz; Mirazep; M ir- 
n ite ; M ũ p in e ; M irstan  M in ; M irtad n ; M ữtadep ; M ũtan  M irz- 
est; M itocen t; Nassa; N utaz; Indon .:  R em eron; /ri.: B exm irtt; 
B exZ isf; M irap; M in a ll t;  M irtazf; M itzaten ; Tazam elf; Zismirt; 
Z ispin; Israel: M iro; R em eroii; ỊtaL: Rem eron; Malaysừr. 
R em ero n ; M íx :  C om enten. M irzalux; R em eton ; Zapex; Neth.: 
A z a tr im f; M irasol; M in asn a ; M itabor; Rem eron; Norw.: 
R em ero n ; NZ: A vanza; R em ero n t; Phữipp.: M irazep; Rem eron; 
P o l :  E sprital; M irtagen; M ứtam erck; M irtastad; M inop M irza- 
te n ; R em eron ; R em ịna; PorL: M irpax; M lrtazon; Psidep; 
R em ero n ; Rus.: M irtalan  (MHpiaaaH); M irtazonal (MHpraaoHaa); 
M irza ten  (MHp3areR); Hoxibel (HoKcnSen); R em eron (PeMepoR);
S.Afr.: A dco-M irteron; B eron; M ytra; R em eron; singapore:

R em eron; Spaũ t:  Ailoyan,' M iipik-h M ữtam ylan; R exen 
V asta tt; Svm L :  M irtìn ; R em eron; Switz.: M inazap: R em eron; 
Thai.: R em eron : Turk.:  M inelza; M inaron; Redepra; R em eron; 
Velorìn; 2dstat; UK: a s p in ;  Vkr.:  Espriral (3cnpmaji); M iiazep 
(Mipaaen); M irtastad in  (MnpraciaAKH); R em eron (PeMepoH); 
ƯSÃ: R eroeron; Venex.: C om ẽntet; Rem eroa.

Pharmacopoeid Preparations
BP 201 4 : M in aza p in e  O ral Solution; M ữtazap ine Tablets: 
O rod ispen ib le M in azap in e  Tabỉets;
U SP 36: M in aza p in e  Orally D isintegraring Tabletỉ; M irtazapine 
Tablets.

Moclobemide ỊBAN, USAN, rlNNI

M o d o b e m ld a ; M o clo b ém id ẹ ; M o d ò b e m id u m ; M oklobem id; 
M oklobem idi; R o-11-1163; R o - l ị- Ì  I63/0Ó0; M ow io6eMMfl.
4 -C h lo ró-N -(2-m orphólin 'õe thyl)benzam ide. 
C ,3H ,7aN j02= 268 .7  
CẠS —  71320-77-9.
ATC —  N06AGÓ2. ■ - 
ATC Vel —  QN06AC02.
UN1I —  PJ0Y7AZ863. \

P h a r m a c o p o e ia s .  I n  Chài, a n d  Swừs.

Uses and Administration
M o d o b e n ú d e ,  a  b e n z a m ỉd e  d e riv a d v e , is a  rev e rs ib le  
i n h ib i to r  o f m o n o a m in e  o x id ase  ty p e  A  (RỈM A ) (se e  u n d e r  
P h e n e lz in e .  p .  4 4 4 .1 )  u s e d  fo r  th e  t re a tm e n t  o f d e p re s s io n  
a n d  o f  s o d a l  a n x ie ty  d iso rd e r.

I n  t h e  t r e a tm e n t  o ỉ  d e p r e s s i o n  th e  u s u a ỉ  in itìa l o ra ỉ dose  
o f m o d o b e m id e  is 3 0 0 m g  d a ily  i n  d iv id e d  doses. T h is  m a y  
b e  in c re a se d  u p  to  6 0 0  m g  d a ily  a c co rđ in g  to  re sp o n se . In  
so m e  p a tie n ts ,  a  m a in te n a n c e  do se  o ỉ 150 m g  d a ily  m a y  b e  
s u ff id e n L

I n  th e  t r e a tm e n t  o ỉ  s o d a ỉ  a n x d e ty  d i s o r d e r ,  t h e  in itia ỉ 
d a ily  d o se  o f  m o d o b e m id e  i ỉ  300  m g  in c re a se d  a f te r  3 days 
to  6 0 0  m g  g iv e n  in  2 d iv id e d  doses. T re a tm e n t s h o u ld  be  
c o n tin u e d  f o r  8  to  12 w e e k s  to  assess efficacy; p a tie n ts  
s h o u ld  b e  p e rìo d ic a lly  re -e v a lu a te d  th e r e a h e r  to  d e te rm in e  
th e  n e e d  fõ r  í u r t h e r  tre a tm e n b

M o d o b e m id e  s h o u ld  b e  ta k e n  a íte r  food .
R e d u c e d  d o se s  m a y  n e e d  to  b e  g iv e n  in  h e p a d c  

im p a irm e n t  (se e  p .  4 3 9 .2 )  a n d  in  p a tie n ts  a lso  tak in g  
c im e ã d in e  (se e  p .  4 4 0 .1 ).

A n tìd e p re s sa n ts .  p a it ic u la iiy  M A O Is, sh o u ld  b e  vvith- 
d ra  vm g ra d u a l ly  to  re d u c e  th e  risk  o f w ith d ra w a l sy m p to m s. 

R e v ie w s .
1. Boonec u . M odobemỉde: therapeuric ase and dinlcai Ỉtudỉes. CNS Drus 

Rev 2003; 9: 97-140.

A d m in is tro lio n  in  h e p a tic  im p a ir tn e n t.  UK  lic e n se d  p ro -  
d u c t  in ỉo r m a t ío n  S tates th a t  doses o ỉ  m o d o b e m id e  in  
p a n e n ts  w i th  s e v e re  h e p a d c  im p a in n e n t  m a y  n e e d  to  b e  
re d u c e d  to  h a l í  o r  o n e - th i rd  of th e  r e c o m m e n d e d  d o se  
(see  a b o v e ).

A n x ie ly  d i so n d e rs .  T h e  u se  o ỉ  MAOỈS in  g e n e ra l  in  th e  
m a n a g e m e n t  o f  a n x ie ty  d i so rd e n  is d iscussed  u n d e r  
P h e n e lz in e  o n  p .  4 4 4 .2 . F o r  a  d iscu ssio n  o f  t h e  o v era ll 
t r e a tm e n to ỉ  a n x ie ty  d iso rd e rs , see p . 1028.1.

R e fe re n c e s .
1. Noycs R. tía L  M odobcmlde ỉn  sodaỉ phobia: a  controlỉeđ dose-response 

trỉal. J ơ in  Psychopharmacol 1997; 17: 247-54.
2. Neaỉ LA. t t  aỉ. An open trỉa] o ỉ modobemide in the treatm ent of post- 

traum atic sưess dỉsorder. tní ctin Pĩydtopharmacol 1997; 12: 231-7.
3. S chnder FR, t í  al. Placebo-oontrolled nial oí modobemỉde in sodai 

ph o b u . Br J  Psyddaơy 1998; 172:70-7.
4. TíUer JW, t í  ai. M odobcmỉde and Quoxetine for panỉc disorder. Eur Anh  

Psychiatrỵ Qùt Nturosà 1999; 249 (suppi 1): S7-S10.
5. Sccỉn 0 i ,  t í  aỉ. Modobecoiđe ú  cííective and wciỉ (Olerateđ ỉn (he ỉong- 

tenn  pharmacocherapy of sodat anxỉety dlsorder with or wỉthout 
cotnorbid anxiety disorder. /nf Clin Pĩyàiopharmacoỉ 2002; 17: L6Ỉ-70.

D e p re s s io n . A s  d isc u sse d  o n  p . 398.1 th e re  is v e ry  little  
d ih e re n c e  5n e íB cacy  be tvveen  th e  d i t te re n t g ro u p s  of 
a n tid e p re s s a n t  d ru g s. a n d  ch o ice  is o h e n  m a d e  o n  th e .  
b asis  o f  a d v e rs e  e ffec ts. T h e  tra d itío n a l  M A O Is s u c h  as 
p h e n e lz in e  a r e  r a re ly  u s e d  as  h rs t-ch o ic e  a n tid e p re s sa n ts  
b e c a u s e  o f  t h e  d a n g e rs  o f  d ie ta ry  a n d  d m g  in te ra c tìo n s . 
R e v ersib le  in h ib i to r s  o f  m o n o a m in e  o x id ase  ty p e  A 
(RỈM A s) s u c h  a s  m o d o b e m id e  o ữ e r  a  sa íe r  a l t e m a ã v e  to  
th e  i r r e v e r s ib le  n o n -se le c tìv e  M A O Is a n d  fe w e r  d ie ta ry  
re s tr ic tỉo n s  a r e  n e c e s sa ry .

R e íe re n c e s .
1. H tto a  K t í a L  Modobemỉde: ấ revỉew oí its phannacoSogỉcai properdes 

an d  therapcatic use in depreróve ỉlỉness. Dntgs 1992; 43: 561-96.
2. Angst J. Stabỉ M. EỈScacy oỉ mỡdobemide in dỉ£fereot patíent groups: a 

m eta-anaỉysỉs o i  studies. PsỊKkơpharmacaỉogy (Btíi) 1992; 106 (suppl): 
S109-SỈ13.

3. Lonnqvỉst J .  t í  aL M odobcmỉde and ũuoxetlne In atypicaỉ depressỉon: a 
double-bỉĩnd triaL J  Afftd  Dửơrd 1994; 32: 169-77.

4. N onnanTK . Burrows CD. A risk-benefit assessment o í tnodobemỉde ỉn 
the  creatm ent of depresâve dlsorden. Drus Sa/kty 1995; 12:46-54.

5. Roth M, t í  ai. M odobem ỉde ỉn  eỉderiy patíenu  wỉth cognldve dedlne 
and  depresrion: an  ỉntem atỉonal double-bỉỉnd. placebo-controỉỉed ữỉaỉ. 
Br J  Psydàatiy 1996; 168:149-57.

6. Lotulo-Neto ?. t í  ai, Meta-analysis oí the reveràbỉe inhỉbìtois oỉ 
monoamine oxidasc type A modobemíde and broỉaromỉne for the 
treatment ot depression. NeuropsydìopharmaeobỊy 1999; 20 :226-47.

S m o lô n g  c e s s a t ío n .  I n  a  p reU m ỉn a ty  d o u b le -b lin d . p la c e -  
b o -co n tro lle d  p a ra ũ e l-g r o ũ p  s tu đ y  in  88  sm o k e is , m o d o -  
b e m id e  ía d l i ta te d  s m o k in g  c e ssad o n  (p. 2 5 7 0 .2 )  i n  h ig h ly  
d e p e n d e n t sm o k e rs .1

1. Beriln I. ít  al. A rev en ib le  moooamine oxidase A lnh ib itor 
(modobemiđe) ỉad lỉta tes smoìtìng cessatkm and abstìnence ỉn  heavy, 
dependent smokers. Cỉin Pharmaeoi THer 1995; 58: 444-52.

Adverse Eữects
A d v erse  e ỉíec ts r e p o r te d  to  o c c u r  vvith m o d o b e m ỉd e  in d u d e  
s le e p  d is tú rb an c e s , d iĩa ã n e ss . a g itađ o n , íee lin g s  o f a iu tíe ty , 
restlessness. ừ r i ta b i l i ty ,  a n d  h e a d a c h e . G a s tro in te s tín a ỉ  
d istu rb an c e s  i n d u d e  d r y  m o u th ,  d ia r rh o e a , c o n s tip a tio n , 
a n d  n a u sea  a n d  v o m ỉt ỉn g . P a raesth esia , v isu a l  d istu rb a n c e s , 
a n d  oed em a h a v e  a ls o  b e e n  rep o n e d . a n d  sk in  r e a c t io n s  
i n d u d e  rash . p r u r i tu s ,  u i tic a i ia .  a n d  A ush ing . C o n h is io n a l 
S tates h a v e  o c c u rre d  b u t  t h e y  d isap p ear rap id ly  o n  s to p p in g  
t h e  d ru g . R a ised  Iiv e r  e n z y m ẽ s  a n d  g a la c to rrh õ e a  h a v e b e e n  
re p o r te d  rare ly .

H y p o n a tra e m ia . p o ss ib ly  d u e  to  in a p p ro p r ia te  se c c e tío n  
o ỉ  a n n d iu re tìc  h o r m o n e ,  h a s  b e e n  a s so d a te d  w ỉth  t h e  u s e  of 
a n d d e p re ssa n ts , p a r t ic u la r ly  i n  th e  d d e r ly .

E ffe d s  o n  th e  c a r d io v o s c u la r  System . H y p e t te n s io n  h a s  
b e e n  re p o r te d 1-1 r a r e ly  in  p a d e n ts  tak in g  m o d o b e m id e . 
so m e  o f w h o m  vvere a lso  tak in g  o th e r  d ru g s  a l th o u g h  
m o d o b e m id e  w a s  s u s p e c te d  to  b e  th e  c a u se . B lo o d  p rẽ s -  
s u re  u su a lly  i e t u m e d  to  n o tm a l  a íte r  s to p p in g  m o d o b e -  
m id e .

1. Coulter DM. Pỉỉỉans PL Hypertenston wỉth modobemide. Lartetí 1995; 
346; 1032.

2. Boyd IW. Hypertensỉon w ith modobemide. Lanat 1995; 346: 1498.

E ffe d s  o n  th e  e n d o c r ín e  System . A  p re s c r ip t io n -e v e n t  
m o n ito rìn g  s tu d y  f o u n d  th a t  g a la a o r rh o e a  is s ig n iS c a n tỉy  
a s so d a te d  w ith  t h e  u s e  g í  m o d g b e m id e . '

I .  Duna NR. itaL  G aỉaaorrhoea wi'th modobetnide. Laneet 1998; 351:802.

E ffe d s  o n  th e  Bver. A n  8 5 -y ear-o ld  v vom an  d e v e lo p e d  
in tra h e p a d c  c h o le s ta s ỉs  a í te r  tak in g  m o d o b e m id e  fo r  
a b o u t  1 iveek ; 1 s h e  h á d  p rev io u s ly  b e e n  tak in g  Q u o x e d n e  
a n d  w as s m tc h e d  to  m o d o b e m id e  v v ithou t a  w a s h o u t  p e r-  
io d . S h e  d ied  12 d a y s  a í te r  th e  o n se t o f ja u n d ic e  d e sp ite  
p ro m p t  m o d o b e m ỉd e  w ith d ra w a l.

ỉ .  Tlmmỉngs p. Lamont D. ỉntrahepadc cholestasis assodated wirh 
modobèódde ỉeadỉng co death. Latttìtí 1996; 347: 762-3.

O v e r d o s a g e .  S e v e ra l  case  se rie s1'1 h a v e  su g g e ste d  th a t  
m o d o b e m id e  is  r e la t iv e ly  sa ỉe  w h e n  ta k e n  a lo n e  in  
o v erd o se ; s y m p to m s  s u  c h  as g a s tro in te s tin a l ữ ri ta t io n . ag i- 
ta n o n , aggressio n , b e h a v io u r a l  d is tu rb an c e s . a n d  ta c h y -  
c a rd ia  h a v e  b e e n  n o te d .  H ow ever, ỉa ta ỉitie s  h a v e  b e e n  
re p o n e d , p a r t ìc u la r iy  w h e n  ta k e n  w ith  o th e r  se ro to n e rg ic  
d rũ g s .M

1. Hetzd vv. Saỉety of m odobem ỉde taken in ovẹrdose ío r attem pted 
n ỉid d c  PĩydiophantuKOỈogy (Btíi) 1992; 106: SỈ27-S129.

2. Myreníors PG. t í  aL M odõbèm ỉde overdose. J  ỉnUm Med 1993; 233 :113- 
15.

3. Isbister GK. t í  aL M odobem ỉde poísonỉng: toxỉcokinetỉa and occurrence 
of serotonin toxỉdty. B r J  Qht PhamaaỊ 2003; 56; 44Ỉ-50.

4. Giroud c  tí ai. D eath  ỉoUowíng acute poỉsoning by modobem lde.
Fớrauk S à  bứ  2004; 140: 101-7. .

Precautions
M o d o b e m id e  is  c o n tra - in d ic a te d  in  p a tie n ts  w i th  a c u te  
c o n ỉu s io n a l S tates a n d  in  th o se  w ith  p h a e o c h ro m o c y to m a . 
I t sh o u ld  b e  a v o id e d  i n  e x d te d  o r  a g ita te d  p a d e n ts ,  u n le s s  
u s e d  vvith a  s e d a tív e . M a n ic  ep ísodes m a y  b e  p ro v o k e đ  ỉn  
p a tie n ts  w ith  b ip o la r  d iso rd er. C are is  a lso  re q u ire d  in  
p a d e n ts  w ith  th y ro to x ic o s is  as m o d o b e m id e  can  th e o re tì -  
c a lly  p re d p i ta te  a  h y p e n e n s iv e  re a c d o n . R c d u c e d  d o se s  
s h o u ld  bẹ u se d  i n  p a t i e n ts  vvith severe  h e p a tìc  im p a irm e n L

P a ũ e n ts  s h o u ld  b e  d o s e ly  m o o ito re d  d u r in g  e a rly  
a n d d e p re s s a n t t h e r a p y  tm d l  s ig n ih c a n t im p ro v e m e n t  in  
d e p re s s io n  o c c u rs  b e c a u s e  s u id d e  is a n  in h e r e n t  r is k  in  
de p re sse d  p a tìe n ts .  F o r  .h ỉ i th e r  de ta ils . se e  u n d e r  D e p re s -  
s io n . p . 3 9 8 .1 . S u i d d a ỉ  th o u g h ts  a n d  b e h a v io u r  m a y  a lso  
d e v e lo p  d u r in g  e a r ly  t r e a tm e n t  w ith  a n d d e p re s s a n ts  ío r  
o th e r  d iso rd e n ; t h e  sa m e  p re c a u tìo n s  o b se rv e d  w h e n  
ư e a t in g  p a tíe n ts  w i t h  d e p re ss io n  s h o u ld  th e r e ỉo r e  b e  
o b se rv e d  w h e n  t r e ạ t í n g  p a tíe n ts  w ith  o th e r  d iso rd e n .

A lth o u g h  ữ n p a i im e n t  o f  m e n ta l  a le rm e ss  is g en eraQ y  n o t  
e x p e c te d  vvith  m o d o b e m id e ,  c a u tío n  s h o u ld  b e  e x e rd s e d  
vvith  r e s p e á  to  d i ỉv in g  o r  o p e ra tín g  m a c h in e ry  u n t í l  
ừ id iv id u a l re a c tío n s  h a v e  b e  e n  assesséd.

A n tìd ep re ssa n ts . p a r t ic u la r ty  M A O Is, s h o u ld  b e  w ith -  
d ravvn g ra d u a lly  t o  r e d u c e  th e  risk  o f  w i th d ra w a ỉ s y m p to m s .

B r e a s t  { e e d ê ig . I n  a  s tu d y 1 o f  th e  d is tr ib u tío n  o{ m o d o b e -  
m id e  in to  t h e  b r e a s t  m i l k  o f  6 m o th e rs  g iv e n  a s in g le  3 0 0 - 
m g  d o se  o f  m o d o b e m id e ,  a  m e a n  o ỉ  0~057%  o f  th e  d o se  
a p p e a re d  i n  b r e a s t  m ỉ l k  a s  m o d o b e m id e  a n d  0 .0 3 1 %  as 
R o -1 2 -8 0 9 5 , i ts  m a j o r  m e ta b o lite , vv ith in  2 4  h o u r s  o f  a

The Symbol t  denotes a prepararion no longer actívely marketed

http://www.hc-scgc.ca/ahc-asc/xnedia/advisories-avis/_20G4/2004_44-eng.php
http://www.hc-scgc.ca/ahc-asc/xnedia/advisories-avis/_20G4/2004_44-eng.php
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d o se . ỉt w a s  c o n s ìd e red  th a t  th is  sm all a m o u n t  o l  m o d o b e -  
m id e  w a s  u n lik e ly  to  b e  h a z a rd o u s  to  b re a s t- ỉe d  in ỉa n ts .  
U K  l ic e n se d  p ro d u c t  in ỉo n n a t ìo n  ađ v ises  c a u tìo n  a n d  c o n -  
s id e ra tio n  o f the . b ẹn e B ts  o f  m o d o b e m id e  th e ra p y  to  th e  
m o th e r  a g a in s t p ossib le  risk s  t o  t h e  i n ỉ a n t

1. Poos G. t í  ạL Modobemide excretion in  b u n u n  breasi miDc. Sr J  ơ ù t 
Pharmacữi 1990; 29: 27-31.

c h d d r e n .  M o clo b em id e  h a s  n o t  b e e n  a d e q u a te ly  s tu d ie d  
ỉo r  t h e  t r e a tm e n t  o f d e p re s s io n  in  d ù ld r e n  a n d  i t ỉ  u s e  is 
n o t  r e c o m m e n d e d  in  U K  lic e n s e d  p ro d u c t in ỉo rm a tio n . In  
a d d itio n , o th e r  a n tid e p re s s a n ts  h a v e  b e e n  shovvn to  
in c re a se  t h e  risk  o !  s u id d a l  th o u g h ts  a n d  b e h a v io u r  in  
th e se  p a tie n ts  (see  EH ects o n  M e n ta l  S ta te , u n d e r  H u o x -  
e tin e , p .  4 2 0 .2 ).

Porphyiia. T h e  D ru g  D a ta b a se  fo r  A c u te  Po rp h y ria , c o m - 
p iled  b y  th e  N o n v e g ia n  P o rp h y r ia  C e n tre  (NAPOS) a n d  
th e  P o ip h y iia  C e n tre  Svveden , d a ssiB es m o d o b e m id e  as 
possib ly  p o ip h y r ỉn o g e n ic  i t  s h o u ld  b e  u se d  o n ly  w h e n  n o  
sa ỉe r  a l te m a t iv e  i ỉ  av a ila b le  a n d  p re c a u tio n s  sh o u ld  b e  
c o n s id e red  in  v u ln e ra b le  p a tie n ts .1

!. The Drug Database íor Acute Porphyria. AvaìUble au bttp://www. 
drugs-porphyria.org (accessed ỈỈ /IỠ /U )

Pregnancy. UK  licen sed  p r o d u c t  in ỉo rm a tio n  rec o ra m e n d s  
th a t  m o d o b e n ũ d e  sh o u ld  o n ly  b e  u se d  d u r in g  p reg n a n c y  
if th e  b e n e B ts  to  th e  m o th e r  o u tw e ig h  a n y  possible risks 
to  th e  íe tu s .

A  p a tìe n t  w h o  to o k  a t  lea s t  3 0 0  m g  d a ily  of m o d o b e m id e  
th ro ũ g h o u t  h e r  p re g n a n c y  d e liv e re d  a h e a lth y , fu ll-te rm  
in ia n t  a ỉ t e r  a n  u n c o m p lic a te d  p re g n a n c y . ' T h e  in ía n t  vvas 
m o n ito re d  b o m  b ir th , a n d  p sy c h o m o to r  a n d  so m atic  
d e v e lo p m e n t ỉo r  th e  Brst 1 4  m o n th s  w as ỉo u n d  to  be  
n o rm aL

1. Rybakowskỉ JK. Mữdobemỉde ỉn pregnancy. Pharmaapỉydúatry 200!; 
3 Ì  82-3.

WHhdrawaL W ith d ra w a l sy tn p to m s  m a y  o ccu r il  a n  
a n tid e p re s s a n t su c h  a$ m o d õ b e m id e  is su d d e n ly  s topped  
a f te r  re g ti la r  u se  fo r  8 vveeks o r  m o re ;  th e  BNF rec õ m - 
m e n d s  t h a t  th e  do se  s h o u ld  b e  ta p e re d  g rad u a lly  o v e r  a  
p e rio d  o ỉ  a b o u t 4  w e e k s , o r  as m u  ch  as  6  m o n th s  in  
p a tie n ts  w h o  h a v e  b e e n  rec e iv ỉn g  lo n g -te m i m a in te n a n c e  
th e ra p y .

D e sp ite  r e d u d n g  th e  d o se  o f  m o d o b e m id e  o v e r  3 days, 
sy m p to m s  su  ch  as  m u s d e  c ra m p s , sh ỉv e rin g , h e a d ac h e . 
n a u s e a ,  a n d  h o t  ũ u s h e s  d e v e lo p e d  in  a  4 7 -y ear-o ld  vvom an 
o n  th e  d a y  th a t  m o d o b e m id e  w a s  co m p le te ly  sto p p ed .1 T h e  
p a tie n t  h a d  b e e n  ta ld n g  m o d o b e n ũ d e  ỉo r  a b o u t 15 m o n th s .

1. Cunỉn F. tí  a l  Modobemide discommuation syndrome predomỉnanily 
presentỉng with influenza*Uke symptoms. J  Psydnpharmaai 2002: 16: 
271-2.

Interactions
T h e  d ie ta ry  res tric tio n s  th a t  n e e d  to  b e  íollovved w ith  
se lec tiv e  re v e rs ib le  in h ỉb ito rs  o f  m o n o a m in e  oxidase ty p e  A 
s u  c h  a s  m o d o b e m id e  a re  less  s tr ìn g e n t th a n  th o se  ío r  
n o n -se le c tiv e  in h ih ito rs  of m o n o a m in e  o x idase  types A  a n d  
B  (see  u n d e r  I n te ra c t io n s  o f  P h e n e lz in e . p . 4 4 6 .3 ). 
H o w e v e r, ƯK lic e n se d  p r o d u a  in ío n n a t ìo n  rec o m m e n d s  
th a t  s ìn c e  so m e p a tìe n ts  m a y  b e  e sp e d a lly  sen sid v e  to  
ty ra m in e , c o n su m p tío n  o f  la rg e  a m o u n ts  o í ty ra m in e -ric h  
lo o d  s h o u ỉd  b e  a v o ĩd ed .

M e d id n e s  c o n ta in in g  sympathomĩmctừs. dextromethor- 
phan, o r  anaređics sh o u ld  n o t  b e  ta k e n  vvith m o d o b e m id e . 
M o d o b e in id e  sh o u ld  n o t  b e  g ỉv en  w ith  other antidepressants 
a lth o u g h , òsv ing  to  its  sh o r t  d u ra t io n  o f  ac tio n . a  tre a tm e n t-  
ì re e  p e r ìo d  is g e n e ra lly  c o n s id e re d  u n n e c essa ry  a f te r  its 
ce ssa tio n . P o r  h i r t h e r  d e ta ilỉ ,  see A n tỉd ep ressan ts  u n d e r  
I n te r a c t ío n s  o f P h e n e lz in e ,  p . 4 4 7 .2 .  T h e rap y  w ith  
m o d o b e m iđ e  s h o u ld  n o t  b e  s ta r te d  u n t i l  a t  lea s t ô n e  w e e k  
a f te r  ce ssa tio n  o f a  n ic y d ic  o r  re la te d  an tid e p re ssa n t o r  a n  
SSRI o r  r e la te d  a n tid e p re s s a n t (2 w e e k s  in  th e  case of 
p a ro x e t ỉn e  a n d  s e r t r a l in c  a t  Ieast 5 w e e k s  in  th e  case of 
ũ u o x e tin e )  o r  fo r  a t  lea s t  o n e  w e e k  a f te r  sto p p in g  ơ e a tm e n t  
w i th  n o n -se le c tiv e  M A O Is. CNS e x d ta t io n  o r  d ep ressio n  
m a y  o c c u r  iỉ  m o d o b e m id e  is t a k e n  w ith  ơpioid analgesia, a n d  
th e r e  is a lso  a  n s k  o f CNS to x id ty  j{ ta k e n  w ith  serobmin (5- 
HTị)  agơnừts. T h e  m eta b o lism  o ỉ  m o d o b e m id e  is in h ib ite d  
b y  ámetiắint, lea d in g  to  in c re a se d  p lasm a  concentntìons 
a n d  a  n e e d  fo r r e d u c e d  d o sa g e  (see p .  44 0 .1 ).

Anhmigraine drugs. F o r  t h e  e ỉỉe c ts  o f m o d o b e m id e  o n  
serotonùt (5-HTị)  agonisti, see  u n d e r  S u m a tr ip ta n . p . 6 8 1 .3 .

Cmehdỉne. C im e tid in e  1 g  d a iỉy  ío r  2  yveeks i n a e a s e d  th e  
m e a n  p e a k  p lasm a  c o n c e n tra tio n  o f  m o d o b e m id e  in  8 
h e a lth y  su b jec ts  b o m  575 n a n o g ra m s /m L  to  787  n a n o -  
g ram s/m L ; se v era l o th e r  p a r a m e te n  a sso d a te d  w ith  
m o d o b e m ỉd e  a b so rp tio n  a n d  d isp o s itio n  w e re  also  
a ffe c te d . ' I t  w a s  su g g ested  th a t  a  re d u c t io n  in  th e  d o sag e  
o f  m o d o b e m id e  m ig h t  b e  r e q u ire d .  U K  licensed  p io d u c t

in lo r m a r io n  í o r  m o d o b e m id e  re c o m m e n d s  r e d u d n g  its 
d o se  b y  h a U  in  p a tie n ts  a lso  rec e iv in g  d m e t id in e .

1. Schocriỉn M-P, <r aĩ. Clmciidinc ahers the dlspositìon ldnedcs oỉ the 
m onoam ioe oádase-A  ỉnhibitor modobeotỉde. ơ in  Pharmaal Ther 
1991; 49: 32-8.

Dopaminergics. A dverse  e líe c ts  i n d u d in g  n a u s e a ,  v o m i- 
t in g , a n d  d ix ã n ess w e re  n o te d  in  h e a lth y  su b je c ts  g iv en  
m o d o b e m id e  a n d  levodopa w ith  benseraridr,1 h o w e v e r , n o  
s ig n iS c a n t h y p e rte n s iv e  r e a c tio n s  vvere s e e n .

C a u t io n  is  a lso  re q u ire d  w h e n  selegiline a n d  m o clo b em id e  
a re  g iv e n  to g e th e r .1 D ie ta ry  res tric tio n s  w i th  th is  co m b in a -  
t io n  (see  u n d e r  P h e n e lã n e ,  p .  4 4 6 .3 )  a re  r e c o m m e n d e d  by  
o n e  m a n u ỉa c tu r e r  o f se leg ilin e , w h e re a s  o th e r s  a d v ise  th a t  
t h i s  c o m b in a t io n  s h o u ld  b e  a v o ỉd e d  (a s  d o e s  th e  
m a n u ỉa c tu r e r  o f  m o d o b e m id e ) .

S e e  a lso  u n d e r  S eleg iline , p .  917 .1 .
1. Dingemanse J. An upđate oí recem  modobereỉde ímeractlon d au . Int 

cỉirt Pĩỵdiophứrmatoi ỉ 993; 7: ỉ 67-80.

Oméprazole. O m e p ra z o le , vvhich is a n  i n h ib i to r  o f cy to- 
c h ro m e  P 4 5 0  iso e n z y m e  CY P2C19, in c re a se d  p lasm a  con- 
c e n tr a tio n s  a n d  e lim in a tỉo n  half-Iife  of m o d o b e m ỉd e  in  
e x te n s iv e  m eta b o lise rs  o f  th e  d ru g  to w a rd s  v a ỉu e s  se en  in 
p o o r  m era b o lis e rs . ' I t  h a d  little  e f f e a  o n  p h a rm a c o k in e tic  
p a ra m e te r s  in  p o o r  m eta b o lise rs . T h e  d in ic a l  e f fe a s  w ere  
u n c e r ta in  b u t  e x tra  ca re  m ig h t b e  vvarran ted  if th e  2 d rugs 
a re  g iv e n  to g e th e r .

1. Yu K -ỉ. n j / .  EÍIcct of om epnio lc  on ihe phunucokineiỉcs ol 
modobem ide âccorđừig [O the senetíc polymorphiim o[ CYP2C19. a in  
pỉurmacot Thtrlooi: íV. 266-7}.

Opioid analgesics. S y m p to m s suggestive  o f  a  m ild  sero- 
t o n in  sy n d ro m e  (p. 4 4 5 .2 )  d e v e lo p e d  in  a  7 3 -y ear-o !d  
tv o m a n  ta k in g  m o d o b e m id e , n o n r ip ty lin e ,  a n d  Iith iu m  
a f te r  s h e  w a s  g iven  pe th id in t in tr a v e n o u s ly .1 L icensed  p ro - 
d u c t  in ío rm a t io n  re c o m m e n d s  th a t  m o d o b e m id e  sh o u ld  
n o t  b e  g iv en  w ith  p e th id in e .

1. Gỉtlman PK. Possible seĩotonin syndrome w ith modobemỉde and 
pethidỉne. Mtd J  Aust 199S: 162: 5S4.

Pharmacolànetics
M o d o b e m id e  is  read ily  a b so rb e d  b o m  th e  g as tro in te s tin a l 
t r a a  a n d  p e a k  p lasm a  c o n c e n tra tío n s  o c c u r  vvithin a b o u t  1 
h o u r  o f  in g es tio n . A b so rp tio n  is  vừ tuaU y c o m p le te  b u t  Brst- 
pass  m e ta b o lism  re d u c e s  b ioavaU ab ility  o [ th e  drug . 
M o d o b e m id e  is w id e ly  d is tr ib u te d  th ro u g h o u t  th e  b o d y  
a n d  is  5 0 %  b o u n d  to  p lasm a  p ro te in s . ỉ t  u n d erg o e s  
e x te n s iv e  m eta b o lism  in  t h e  liv e r, in  p a rt  b y  th e  c y to c h io m e  
P 4 5 0  iso e n z y m e s  CY P2C19 a n d  CYP2D6. M eta b o lite s  of 
m o d o b e m id e  a n d  a sm all a m o u n t  of u n c h a n g e d  d m g  a re  
e x c re te d  in  t h e  u r in e .  M o c lo b e m id e  h a s  a  p lasm a  
e lim in a tio n  haU -life o í  2  to  4  h o u rs . M o d o b e m id e  is 
đ is tr ib u te d  in to  b rea s t tn ilk .

R e le re n c e s .
1. M ayersohn M. Guenlen TW. Glnỉcal pharmacokinetỉcs oí ỉhe 

monoairúde oxidase-A inhibỉtor modobemide. ơ ừ t Pharmaakỉntí 
1995;29:292-332.

2. Gram U .t ía L  Modobemide: a substratc of CYP2CỈ9 and an inhibitor of 
CYP2CI9, CYP2D6. and CYP1A2: a paneỉ ỉtudy. ơ iỉt Pharmacoỉ Ther 
ì 995; 57: 670-7.

Preparatìons
Proprielory Preparaiions (details a re  given in  V olum e B)

Single-ingredienl Preporolỉons. AustraL: Am ira; A rim at; A uror- 
ix; Clobẽm ix: Maosig; M ohcxal; Austria: A urorix: Belg.: A uror- 
ix; B raz.:  A u ro rir; Camxd.: M anerix; Chile: A urorix ; Xnprontt; 
Chinar. Bei Su (5Ỉ3?); Hai Bei i i n  (ỈS ÍS S ); Langtian (H ?c); 
H a n  Tai (1 S S ): Ya z h e n g  (3EĨE); Cr.: A po-M odob; Aurorix; 
D enm .: A u ro rix  M odostad ; P in .: Aurorix; F r .:  M odam ine; 
Ger.: A urorìx; M odobeta; Gr.: Aurorix; H ững Kong. A urorix t; 
H ung.:  A urorìx ; M aorexỷ: M o d o p h a n n t;  M o a im ; India. 
M orex; R im arex; Indon.: A u ro rix t; Hi.: M anerìx ; Israel: Mobe- 
mideT; M alayỉia: Auroiix; M ex.: Aurorex; D em obal; F eraken t: 
N eth .:  Aurorix; Norw.: A uronx ; NZ: Aurorix; Philipp.: Auror- 
ix f; Pot.: A uro rix ' M obemid; M o d o x ilt: M oldar; PorL: Aurorix; 
Zocix; Rus.: A uroiix  (AypopHKc); S A fr .:  A u ro rix t; a o r lx t :  
Depnil; Singapore: Aurorix; M obem ide; Spaìn: M anerìx; Swed.: 
A urorix ; Sw itz.:  Aurortx; M o d o  A' T h a i:  A uro rỊx t: Turk.: 
A urorix; Lobem; UK: M anerix.

Nefazodone Hydrochloride
IBANM. USAN. riNNMI

BMY-13754; Hidrodoruro de nefazodona; MJ-13754-1; 
Nefazodona, hidrodoruro de; Néfazodone, ƠỊlorhỵdrate 
d e ;.  N .efazodoni . H y d ro c h lo rid u m ; He<^a30fl0Ha 

. rn flpoxnopnfl. ■
'2-{3-Ị4zỌ-CtiÌorophehyljpipẻr.ạzÌn-1-yìjprópyl)-5^thyí-2,4- 
dihydrt>-4-(2-phenoxyethyl)-112,4-triázol-3-õne monohy- 
drdchloride. .. ' ụ
C2SH32CIN5Ọ2JHCÌ=5065
CAS —  83366-66-9 (nefơzddone); 82752-99-6 (nefa2odone 
hydrochloride).
ATC —  N06AX06. . V

ATC Vet - r  QN06AX06.
UNir—  27X63J94GR. ■••v

Pharmacopoeìas. I n  us.
U S P  3 6 : (N e faz o d o n e  H y d ro c h lo rid e ) . A  n o n -h y g ro sc o p ic  
w h ite  p o w d e r .  S lig h tly  so lu b le  in  iv a te r  a n d  in  m acro g o ls ; 
ừ e e ly  s o lu b le  in  c h lo ro ío n n ;  so lu b le  in  p ro p y le n e  g lyco l. 
S to re  i n  a ir t ig h t  c o n ta in e rs  a t  a  te m p e ra tu re  b e tw e e n  15 
d eg rees  a n d  30  d e g re e s .

Uses and Admỉnistratìon
N e (a z o d o n e  is a  p h e n y lp ip e ra z in e  a n d d e p re s s a n t  structu- 
ra lly  r e la te d  to  tra z o d ô n ê  (see p . 4 5 3 .1 ). I t  b locks th e  
r e u p ta k e  o f  s e ro to n in  a t  p re sy n a p tic  n e u ro n e s  a n d  is  a n  
a n ta g o n is t  a t  p o s ts y n a p t ic  5 -H T i re c e p to r s .  U n l ik e  
t r a z o d o n e ,  n e f a z o d o n e  i n h ib i t s  t h e  r e u p t a k e  o f  
n o ra d re n a lin e .  I t  b lo ck s O ị-ad ren o cep to rs  b u t  h a s  n o  
a p p a re n t  effec t o n  d o p a m in e  rec c p to rs . N efa z o d o n e  do es  
n o t  a p p e a r  to  h a v e  v c ry  s ig n iB c a n t a n tim u s c a r in ic  
p ro p e r tie s  c o m p a re d  vvith tricyclic  a n tid e p re ssa n ts .

N efazo d o n e  h y d ro c h lo r id e  h a s  b e e n  g iv en  fo r  th e  
t re a tm e n t  o f d e p re ss io n . O n e  m a n u la c tu rc r  (Bristol-Myers 
Squibb) h a s  tv ith d ra tv n  n e fa z o d o n e  vvorldvvide (see  a lso  
E ílec ts o n  th e  L iver, p . 4 4 0 .3 ); hovvever, n e fa z o d o n e  
re m a in s  av a ila b le  in  th e  USA. a n d  possib ly  so m e  o th e r  
c o u n tr ie s , a s  a  g c n e ric  p re p a ra tio n . T h e  u su a l in itia l o ra l 
do se  is lO O m g tvvice d a ily  in c re a se d  if n e c essa ry . in  
in c rc m e n ts  o f  100 to  200  m g  a t  in te rv a ls  o f a t  Ieast a  vveek, 
to  a  m a x im u m  o í 3 0 0  m g  n v ice  daily . D oses a re  re s tr ic te d  in 
e ld e rly  p a tie n ts :  a re c o m m e n d e d  in itia l d o se  is 5 0  m g  tvvice 
daily .

A n tid e p re s sa n ts  sh o u ld  be w ith d ra w n  g ra d u a lly  to 
re d u c e  th e  risk  o f  vvithdravval sy m p to m s.

N efazo d o n e  h a s  b e e n  n ie d  in  a n x ie ty  d iso rders, b u t  o th e r  
d ru g s m a y  n o w  b e  p re íe rre d .

Adverse Effects and Treatment
T h e  m o st c o m m o n  a d v e rse  e ttec ts  se en  vvith n e fa z o d o n e  a re  
w e a k n e ss , d ry  m o u th ,  n a u se a . c o n s tịp a tio n . so ra n o le n c e . 
d lzziness. in so m n ỉa ,  a n d  lig h th e a d e d n e ss . O th e r  e ííe c ts  
w h ic h  h a v e  o c c u ư e d  less h req u en tly  i n d u d e  ch ills, fev e r , 
o r th o s ta tic  h y p o te n s io n , in c o o rd in a tio n , v a so d ila ta t io n , 
a rth ra lg ia , p a ra e s th e s ia , co n fu s io n , m e m o ry  im p a irm e n t,  
a b n o rm a l d rea m s , a ta x ia , a n d  a m b ly o p ia  a n d  o th e r  v isu a l  
d is tu rb a n c e s .  S y n c o p e , p r ia p ism , a n d  s e iz u re s  h a v e  
o c c u rre d  ra re ly  a n d  th e re  h a v c  b e e n  re p o r ts  o f  s in u s  
b rad y c a rd ia . H e p a to to x id ty  h a s  o c c u rre d  (see  p . 4 4 0 .3 ).

H y p o n a tra e m ia . po ssib ly  d u e  to  in a p p ro p r ia te  s e a e t io n  
o f  a n tid iu re tic  h o rm o n c , h a s  b e e n  a s so d a te d  vvith th e  u s c  of 
a n tíd e p re ssa n ts , p a rt ic u la r ly  in  th e  c ld e rly .

In  õ v erd o sa g ẽ , t h e  sy m p to m s th a t  h ã v e  b e e n  re p o n e d  
m o st ừ e q u e n d y  i n d u d e  h y p o tc n s io n . d izz iness, n a u s e a ,  
v o m itin g , a n d  drovvsiness. T h e  v a lu e  o f g astric  d e c o n ta m i-  
n a tio n  in  th e  t r e a tm e n t  o f  o v e rd o sa g e  is u n c c n a in .  
A c tiv a te d  c h a rc o a l sh o u ld  b e  c o n s id e red  if m o re  t h a n  1.5 g 
(in  a n  a d u lt)  o r  20  m g /k g  (in  a  ch ild ) h a s  b e e n  ta k e n  a n d  
t r e a tm e n t  is vv ith in  1 h o u r  o f  ingestion .X lS  l icen sed  p r o d u c t 
in ío rm a t io n  re c o m m e n d s  g astric  lav ag e . a l th o u g h  th is  
t e c h n iq u e  is s e ld o m  p ra c tic a b le  a n d  s h o u ld  n o t  b e  
a tte m p te d  u n le s s  t h e  a irw a y  ỉs p ro te c te d . S u p p o rtiv e  
th e ra p y  sh o u ld  b e  g iv en  as  ne c essa ry . D ialysis. h a e m o -  
p e riu s io n , e x c h a n g e  p e ríu s io n , a n d  m e a su re s  to  in c re a se  
u r in e  p r o d u c tio n  a re  c o n s id e red  u n lik e ly  to  b e  o f b e n e íi t.  

R e v ie w s .
ỉ .  Robinsoo DS. a  aỉ. The saíety proGie of neíủZodone. J  ơ ù ĩ Psychiaơy 

1996; 57 (suppl 2); 31-8.

Effects on the liver. S u b íu lm in a n t h e p a tic  la i lu re  đ e v e l-  
o p e d  in  3  w o m e n  g iv e n  n e fa z o d o n e  Ịo r  d e p re ss io n .1 T w o  
p a ú e n ts  re q u ire d  l iv e r  tra n s p la n ta tio n  a lth o u g h  th is  vvas 
u n su c c e s s íu ỉ  in  O ne case  a n d  th e  p a tie n t  d ied . H e p a titis , 
p o sitiv e  o n  re c h a lle n g e , h a s  a lso  b e e n  r e p o n e d  w ith  n e fa -  
i o d o n e .2

T h e  ocig inal u s  m a n u la c tu r e r  (Bristol-Myers Squibb) oi 
n e fa z o d o n e  h a v e  s ta te d  th a t  ra re  e v e n ts  oi ta is e d  liv e t  
e n z y m e s , h e p a ti tis , h e p a tic  ía i lu re  a n d  n ecro s is  h a v e  b e e n  
r e p o i te d  s in ce  m a rk e tỉn g  b u i  n o  c a u sa l  re la tio n sh ip  has 
b e e n  e s ta b lish e d . I n  t h e  USA. a  re p o r te d  ra te  o f  a b o u t  1 case 
o i  h e p a tíc  ỉa i lu re  r e s u ltìn g  in  d e a th  o r  tra n s p la n ta tio n  p e i 
2 5 0 0 0 0  to  3 0 0 0 0 0  p a tie n t  y e a rs  o f n e ỉa z o d o n e  tre a tm e n i  
h a s b e e n  e s tim a te d  b y  th e  m a n u ía c tu re r ;  th is  ra te  is a b o u t  3 
to  4  tim e s  g re a te r  t h a n  th e  b a c k g ro u n d  ra te  o ỉ  he p a tic  
ía i lu re .3 O n se t  tim e s  ío r  su c h  cases r a n g e d  fro m  2  w e e k s  to  6 
m o n th s .  T h e  C a n a d ia n  m a n u la a u r e r s  h a v e  in d ỉc a te d 4 th a i 
as  o f  J u n e  2 001  th e r e  h a d  b e e n  109 re p o r ts  o f se rio u s  
h e p a tic  a d v e rse  e v e n ts  a s so d a te d  w ith  n e ía z o d o n e  fro m  
p o s tm a rk e tin g  su rv eU lan ce  w o rld w id e . T h e se  in d u d e d  23 
cases o f h e p a tic  la i lu re , o ỉ  vvhich 16 le d  to  tra n sp la n ta tio c . 
a n d /o r  đ e a th .  M o s t cases  o c c u rre d  vvith in  4  m o n th s  oi 
b e g in n in g  ơ e a tm e n t  a l th o u g h  a few  w e re  a f te r  c o n tin u o u ĩ  
u s e  ío r  u p  to  2  y e a rs . A íte r  a ^ev iew ,  o f  th e  d a ta  a v a ila b le  tc 
D e c e m b e r  2 0 0 2 , it  vvas d e d d e d  to  w ith d ra w  n e fa z o đ o n í 
f to m  th e  C a n a d ia n  m a r k e t  in  N o v e m b e r  2 0 0 3 . Subse-
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q u e n tly , o n e  m a n u ta c tu r e r  (Bristol-Myers Squibb) vvithdrevv 
n e fa z o d o n e  w o r!d w id e .

1. Aranda-Michel J. t í  ai. Neỉazodone-ỉnduced liver íaílure: report of three 
cases. A m  btíem Med 1999; 130: 285-8.

2. Schrader GD, Roberts-Thompson ỈC. Ađverse cổect o ỉ nefazodone: 
bepadtíỉ. Med J  Aust 1999; 170: 452.

3. jođy  DM ĨBristol-Myers Squibb}. Im ponam  drug waTrùng induding 
bladc box iníonnadon. Availablé ac  http://wwwida.gov/downloads/ 
Safety/M edW atdi/SafetyInfonnatioa/SaferyAlertsforHum anM edỉcal- 
Prõđucts/UCM171084.pdf (accessed 30/07/10)

4. Bristol-Myers Squibb Canada lnc/Lỉnson Pharama Inc. Important saíety 
iníormation on neỉazodone HC1: severe and serious hẽpadc events 
(Issued June 2001). Avaỉỉabie au http://wwwJtc-sc.gcca/dhp-m ps/alt_ 
fonnats/hp£b-dgpsa/pdí/mcdcff/ncfazodone_hpc-cps-eng.pdf (accessed 
14/08/08)

5. Bristol-Myers Squibb Canada. Im portant saỉety iníormatíon regarding 
the dỉscontỉnuatíon of sales of nefazodone tn Canada (Issued Octobcr 
2003). Available at: http://www.hc-sc.gcca/dhp-mps/aỉt_formats/hpfb- 
d g p sa /p d f/m e d e fí/b m s-n e fa z o d o n e _ h p c -cp s-e n g .p d í (accesseđ  
14/08/08)

O v e r d o s a g e .  A  2 7 -y e a r -o ld  vvo m an  h a d  a o  serious  to x i-  
ã t y  a f te r  tak in g  3 g  o f  n e fa z o d o n e  in  a  s u id d e  a tte m p t . 1

_ S o m n o le n c e  w ă s  t h e  m o s t  s e v e re  effec t n o te d . I n  a n o th e r  
case , a  3 1 -y e a r-o ld  w o m a n  a tte m p te d  s u id d e  w ith  16 .8  g  
o f n e ía z o d o n e  a n d  a n  u n k n o v v n  q u a n ti ty  o f  v e ra p a m il.1 
T h e  p a t ie n t  w a s  le th a rg ic , a n d  d e v e lo p e d  s ig n ih c a n t b ra d y -  
c a rd ia  a n d  h y p o te n s io n ;  s h e  re c o v e re d  a f te r  su p p o rtiv e  
th e ra p y . T h e  a u th o r s  r e p o r te d  t h a t  a m o n g  th e  7  cases o f  
o v e rd o se  o c c u n in g  d u r in g  d in ic a l  s tu d ie s , th e r e  w e re  n o  
ía ta litie s  o r  p e rm a n e n t  s e q u e la e .

In  a  revievv o f 1 3 3 8  c a se s  o f  n e fa z o d o n é -o n ly  o v erd o ses  
r e p o r te d  to  th e  A m e ric a n  A s s o d a tio n  o f P o iso n  C o n tro l 
C e n te rs  o v e r  a  2 - y e a r  p e r io d , i t  w a s  ỉo u n d  t h a t  th e  m a jo r ity  
o f cases  w e re  e i th e r  a s y m p to m a tìc  o r  m ild  in  n a tu r e  w í th  
sy m p to m s  su  ch  a s  n a u s e a ,  v o tn itìn g , d izz in ess , a n d  
d rovvsiness .3 M o re  s e v e re  sy m p to m s  w e re  n o te d  in  o n ly  2  
p a tỉe n ts .  I n  o n e  c ase , a n  1 1-y e a r-o ld  b o y  w i th  a  h is to ry  o f  
s e iz u res  s u ữ e re d  s ẹ v e ra l  se iz u re s  a f te r  s ta r tín g  n e fa z o d o n e  
a t  a  d o se  o f  100 m g  tw ic e  d a ily ; th e  o th e r  case  in v o lv e d  a  4 7 -  
y e a r-o ld ' m a n  w h o  d e v e lo p e d  p r e m a tu r e  v e n tr ic u la r  
c o n ư a c tio n s ,  b ra d y c a rd ia ,  a g ìta tìo n , a n d  h y p o te n s io n  a í te r  
a n  in te n t io n a l  o v e rd o se  o f  a n  u n k n o v v n  q u a n ti ty .  N o d e a th s  
w e re  r e c o rd e d  in  a n y  o f  t h e  cases  w h e r e  t h e  o u tco m e  w a s  
knovvn.

1. GaíEney PW, t í  al. Nefazodone overdose. A m  Pharmacoứưr 1998; 32: 
1249-50.

2. Cataiano G, t í  aỉ. N efazodone overdose: a case report. Qìn  
Neurơpharmacol 1999; 22: 63-5.

3. Benson BE, tí đ l  Toxicỉties and outcomes assođated wỉth neỉazodone 
poỉsoning: an anaỉysỉs of 1,338 exposures. Am J  Enưrg Mtd 2000; 18: 
587-92.

Precautions
T re a tm e n t  vvith n e ỉa z o d o n e  s h o u ld  n o t  g e n e ra lly  b e  s ta n e d  
in  p a tỉe n ts  vvith a c tív e  h e p a t ic  d ise a se  o r  e le v a te d  b a se lin e  
s e ru m  tra n s a m in a se s .  P a t ie n ts  w h o  d e v e lo p  signs o r  
sy m p to m s  o f  h e p a t ic  i m p a ũ m e n t  s u c h  a s  ja u n d ic e ,  
a n o re x ia , a b d o m in a l p a in .  e le v a te d  tra n s a m in a se  levels, o r  
m a la ỉse  d u r in g  ư e a t m e n t  s h o u ld  b e  e v a lu a te d  ío r  h e p a tìc  
d a m a g e  a n d  th e  d ru g  w i th d ra w n  ư n e c essa ry . N e fazo d o n e  is  
c o n tra - in d ỉc a te d  in  p a t ie n ts  p re v io u s ly  w ith d ra w n  b o m  th e  
d m g  b e c a u se  o f h e p a to to x id ty .

N e ỉa z o d o n e  s h o u ld  b e  u s e d  w i th  c a u tio n  i n  p a đ e n ts  w i th  
e p ilep sy , o r  a  h i ỉ to ry  o f  h y p o m a n ia  o r  m a n ia .  I t  sh o u ld  a ỉso  
b e  u s e d  w ith  c a u tio n  in  c a rd io v a sc u la r  o r  c e re b ro v a sc u la r  
d ise a se  t h a t  c o u ld  b e  e x a c e rb a te d  b y  h y p o te n s io n  ( ỉo r  
e x a m p le  re c e n t h is to ry  o f  m y o c a rd ia ỉ  in ía rc tio n , u n s ta b le  
h e a r t  d isease , a n g in a ,  o r  isc h a e m ic  s tro k e ), a n d  in  a n y  
c o n d it io n  su c h  as  d e h y d ra t io n  o r  h y p o v o la e m ia  th a t  m a y  
p red isp o se  p a tie n ts  to  h y p o te n s io n .

S in ce  n e fa z o d o n e  is s tru c tu ra lly  re la te d  to  tra z o d o n e  
vvhich is knovvn to  h a v e  c a u se d  p ria p ism  (se e  E ữ ects o n  
S e x u a l F u n c tio n , p . 454.1), u s  l ic e n s e d p r o d u c tin lo rm a tio n  
re c o m m e n d s  th a t  a n y  p a t ie n t  d e v e lo p in g  in a p p ro p r ia te  o r  
p r o lo n g e d  p e n ile  e r e c t io n s  s h o u ld  s to p  n e fa z o d o n e  
im m e d ia te ly .

P a tie n ts  s h o u ld  b e  c lo se ly  m o n ito re d  d u r in g  e a rly  
a n tid e p re s s a n t  t h e r a p y  u n t i l  s ig n iS c a n t im p ro v e m e n t in  
d e p re s s io n  oc c u rs  b e c a u s e  s u id d e  is a n  in h e r e n t  risk  ỉn  
d e p re s se d  p a tie n ts . F o r  h i r t h e r  d e ta ils , see  u n d e r  D epres- 
s io n , p .  3 9 8 .1 . S u id d a l  th o u g h ts  a n d  b e h a v io ú r  m ay  a lso  
d e v e lo p  d u r in g  e a r ly  t r e a tm e n t  w i th  a n tid e p re s sa n ts  fo r  
o th e r  d iso td e rs ; t h e  s a m e  p r e c a u tio n s  o b se iv e d  w h e n  
t re a tin g  p a tìe n ts  w i t h  d e p te s s io n  s h o u ld  th e re lo re  b e  
o b se rv e d  w h e n  t r e a tin g  p a tie n ts  w i th  o th e r  d iso rders.

N e fa z o d o n e  m a y  im p a i r  p e r ỉo tm a n c e  o f sk ille d  tasks a n d , 
i í  a ííe c te d , p a tie n ts  s h o u ld  n o t  d r iv e  o r  o p e ra te  m ac h in e ry .

A n tid e p re s sa n ts  s h o u ld  b e  vv ith d rav m  g rad u a lly  to  
r e d u c e  th e  risk  o f w i th d ra w a l  sy m p to m s.

B re o s t  í e e d in g .  A  s tu d y ' i n  2  n u rs in g  m o th e r s  rece iv in g  
n e ía z o d o n e  fo r p o s tp a r tu m  d e p re s s io n  in d ic a te d  th a t  n e fa -  
z o d o n e , b u t  n o t  i ts  m a jo r  a c tiv e  m e ta b o li te s , w a s  d is tr íb u -  
t e d  i n to  b re a s t  m ilk  i n  v a r ia b le  a m o tm ts ;  t h e  q u a n ti ty  p r e -  
s e n t  d id  n o t  s e e m  to  b e  d o se -re la te d . T h e  c a lcú la ted  
e x p o s u re  o f th e  tw o  w o m e n 's  in ỉa n ts  w a s  2 .2 %  a n d  0 .4 %  
o f t h e  m a te m a l  d o se  resp e c tiv e ly . A n o th e r  rep o r t  su g - 
g e s te d  t h a t  e v e n  s u c h  lo w  e x p o s u re s  m ig h t r e s u lt  in  d i n i -

ca lly  s ig n iũ c a n t e ữ e c ts :2 d ro w sin e ss , in a b il ity  to  m a in ta in  
n o r m a l  b o d y  te m p e ra tu re ,  a n d  p o o r  íe e d in g  w e re  re p o r te d  
in  t h e  b re a s t-fe d  i n ía n t  o f a  v vom an  re c e iv in g  n e ỉa z o d o n e . 
A íte r  b rea s t f e e d in g  w a s  s to p p e d  th e  sy m p to m s  reso lv ed , 
su g g estin g  a n  a s s o d a t io n  b e tv v een  th e  tw o  d e sp ite  a  c a lc u -  
la te d  e x p o su re  i n  t h e  in ỉa n t  o f  o n ly  0 .4 5 %  o í t h e m a te m a l  
dose .

1. Dodd s, tí  aỉ. Ncíazodone in the breast milk o í nursing mothets: a report 
oí two patỉentỉ. J  ơừi Psyckopharmaeoỉ 2000; 20: 717-18.

2. Yapp p, t í  ai. Drowslne$s and poor teedỉng ỉn a breast-ỉed inỉanu 
assodatỉon wỉth neỉazodone and its metaboỉỉtes. Ann Pharmaather2000; 
34: 1269-72.

Children. us lic e n se d  p ro d u c t  in fo rm a t io n  co n s id e rs  th a t  
th e  sa fe ty  a n d  e íh c a c y  o f  n e ỉa z o d o n e  h a v e  n o t  b e e n  e s ta b -  
lish e d  ỉo r  th e  t r e a tm e n t  o f d e p re s s io n  in  a d o le sc e n ts  a n d  
c h ild ie n .  In  a d d it io n , o th e r  a n tìd e p re s s a n ts  h a v e  b e e n  
shovvn to  in c re a se  th e  risk  o f s u id d a ỉ  th o u g h ts  a n d  b e h a -  
v io u r  in  th e s e  p a tie n ts  (see  E ữ e c ts  o n  M e n ta ỉ  S ta te , u n d e r  
F lu o x e tin e , p . 4 2 0 .2 ) .

Porphyria. T h e  D m g  D a ta b ase  ỉo r  A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N orvvegian  P o rp h y ria  C e m re  (NAPOS) a n d  
th e  P o ip h y ria  C e n tre  S w e d e n , d a s s ih e s  n e ỉa z o d o n e  as 
p o ss ib ly  p o ip h y r in o g e n ic  it  s h o u ỉd  b e  u s e d  o n ly  w h e n  n o  
s a ỉe r  a lte m a t ív e  is av a ila b le  a n d  p re c a u t io n s  s h o u ld  b e  
c o n s id e red  in  v u ln e ra b le  p a tie n ts . 1

1. The Drug Database for Acute Porphyria. Available *c h ttp://w w w . 
drugs-porphyiia.org (accessed 11/10/11)

Pregnancy. L ic en se d  p ro d u c t  i n ỉo n n a t io n  States th a t  n e fa -  
z o d o n e  sh o u ld  o n ly  b e  u se d  d u r in g  p r e g n a n c y  if th e  b e n e -  
fits to  th e  m o th e r  ourvveigh  th e  risks to  t h e  íe tu s .

I n  a  m u lt ìc e n ư e  s tu d y  o f 1 4 7  w o m e n  w h o  to o k  e ith e r  
n e fa z o d o n e  o r  ư a z o d o n e  in  a t  lea s t  t h e  first tr im e s te r  o f 
p re g n a n c y  th e r e  w e re  121 liv e  b ir th s ,  20  s p o n ta n e o u s  
a b o rtio n s , 6 th e ra p e u tic  a b o rtio n s , a n d  2 rep o r ts  oi m a jo r  
m a lỉo cm a tío n s  (H irsc h sp ru n g  d ise a se  a n d  n e u ra l  tu b e  
d e fe c t) ; ' n o  s ti ll-b ir th s  vvere re c o rd e d . T h e re  w e re  n o  
s ig n iũ c a n t  d iH e re n c e s  in  p r e g n a n c y  o u tc o m e  in  t h e  
n e fa z o d o n e /tr a z o d o n e  g ro u p  w h e n  c o m p a re d  w ith  t h e  2 
c o n t r o l  g r o u p s  ( w o m e n  w i t h  d e p r e s s io n  t a k i n g  
n o n - te r a to g e n ic  a n t id e p r e s s a n ts  a n d  v v o m en  ta k in g  
n o n - te ra to g e n ic  d ru g s) . T h e  ra te  o f  s p o n ta n e o u s  a b o rtio n s  
w a s  n o n -sig n ific a n tly  h ig h e r  in  b o th  t h e  a n tid e p re s s a n t 
g ro u p s  t h a n  in  t h e  o th e r  c o n ư o l  g ro u p . I t  w a s  su g g ested  th a t  
th e  r a te  o f m a jo r  m a lỉo rm a tio n s  in  a ll 3 g ro u p s w a s  n o t  
g r e a te r  t h a n  th e  b a se lin e  r a te  o í  1 to  3 % .

I. Eỉnarson A. t í  ai. A m ultkenư e prospective conoolled study to 
determỉne the saíety o ỉ trazodooe and  neỉazodone use during 
pregnancy. Can J  Psydiiatry 2003; 48: 106-10.

Interadions
N efa z o d o n e  s h o u ld  n o t  b e  g iv e n  to  p a tie n ts  rec e iv in g  
M A O Is o r  ỉo r  a t  le a s t  14 day s a f te r  th e y  a re  sto p p ed ; i t  h a s  
a lso  b e e n  r e c o m m e n d e d  th a t  a n y  d ru g  lỉa b le  to  p ro v o k e  a 
se rio u s  r e a c tio n  (e.g . p h e n e lz in e )  s h o u ld  n o t  b e  g iv e n  
vvith in  o n e  w e e k  o f s to p p in g  n e fa z o d o n e  th e ra p y . F o r  
h i r t h e r  d e ta ils  o n  th e  c o m b in e d  u s e  o f  a n d d e p re s s a n ts ,  see  
A n tid e p re s sa n ts  u n d e r  I n te ra c t ỉo n s  oi P h e n e lz in e , p . 4 4 7 .2 .

O r th o s ta tic  h y p o te n s io n  c a r i . b e  a  p r o b le m  w i th  
n e fa z o d o n e , a n d  th e r e to r e  c a u tio n  is r e q u ữ e d  fo r  a n y  
p a tie n t  also  o n  a n tih y p e r te n s iv e  th e ra p y .

N efa z o d o n e  is a n  in h ib i to r  o f th e  c y to c h ro m e  P 4 5 0  
iso e n z y m e  CY P3A 4 re sp o n s ib le  fo r  th e  m e ta b o lism  o f so m e  
b e n z o d ia z e p in e s ,  a n d  c o n s e q u e n t ly  i t  m a y  p r o d u c e  
d in ic a lly  im p o r ta n t  in c re a se s  in  t h e ữ  p lasm a  c o n c e n ơ a -  
t io n s .  Use vvith a s te m ứ o le ,  d s a p r id e ,  p im o á d e ,  a n d  
te r ie n a d in e  (w h ic h  a re  m e ta b o lis e d  b y  t h e  sa m e  iso e n z y m e) 
is b e s t  av o id e d  b e c a u s e  t h e  p o te n t ia l  a lso  ex is ts  lo r  in c re a se d  
p lasm a  c o n c e n tra t io n s  o f th e s e  d ru g s, w i th  th e  r isk  o l  
in d u c in g  v e n tr ic u la r  a r rh y th m ia s .  O th e r  su b s tra te s  fo r  th is  
iso e n z y m e  m a y  a lso  i n t e r a a  vvith n e fa z o d o n e : a to rv a s ta tin , 
Io v as ta tin , a n d  s im v a s ta tin  s h o u ld  b e  u se d  vrith  c a u tío n  
w ith  n e fa z o d o n e  s in ce  th e r e  h a v e  b e e n  ra re  re p o r ts  o f 
rh a b d o m y o ly sis  w ỉ th  s u c h  c o m b in a tìo n s . In c re a sed  s e m m  
c o n c e n tra tio n s  o f  d d o s p o r in  o r  ta c ro lim u s , b o th  su b s tra te s  
fo r CYP3A4, h a  v e  b e e n  re p o r te d  in  p a tie n ts  a lso  rec e iv in g  
nefé izodone. M o n ito r in g  o f  s e m m  d d o s p o r in  o r  tac ro lim u s  
lev e ls  is r e c o m m e n d e d  w h e n  e ith e r  o f  th e s e  tvvo d ru g s  is 
g iv e n  w ith  n e fa z o d o n e . U se o f  t h e  v a so p re s s in  V j- re c e p to r  
a n ta g o n i ỉ t  to lv a p ta n  w i th  n e fa z o d o n e  is  c o n tra - in d ic a te d  
( s e e p .  2 6 3 3 .1 ).

P la sm a  c o n c e n tra tío n s  o f  d ig o x in  a re  in c re a se d  b y  
n e fa z o d o n e , a n d  b e c a u s e  o f  d ig o x ũ T s n a n o w  th e ra p e u tic  
i n d e x ,  p la s m a  c o n c e n t r a t io n s  o í  đ ig o x in  s h o u ld  b e  
m o n ito re d  ư  u s e  w i th  n e fa z o d o n e  is n e c essa ry .

C a u tio n  s h o u ỉd  b e  e x e rd s e d  w h e n  h a lo p e r id o l is g iv e n  
w ith  n e fa z o d o n e  as  th e  d e a ra n c e  o f h a lo p e r id o l m a y  b e  
red u c e d . P la sm a  c o n c e n ư a tio n s  o f  c a rb a m a z e p in e  a re  a lso  
in c re a se d  w h e n  u s e d  w i th  n e fa z o d o n è . M o re  im p o r ta n tly ,  
c a rb a m a z e p in e  m a y  re d u c e  n e fa z o d o n e  p lasm a  c o n c e n t ta -  
t io n s  to  s u b th e ra p e u t ic  lev e ls  a n d  th e r e fo r e  u se  to g e th e r  is 
n o t  rec o m m e n d e d . G iv ing  b u s p ữ o n e  w ith  n e £ a zo d o n e  
s ign iB can tly  in c re a se s  t h e  s e m m  c o n c e n tra t io n s  o f b u sp ir -  
o n e ; th e  m ã n u ía c tu r e rs  o f  n e ía z o d o n e  re c o m m e n d  th a t  th e

in it ta l  dose o f b u sp iro n e  is r e d u c e d  if th e s e  d m g s  a re  g iv en  
to g e th e r .

T h e  p o te n tỉa l  for in te ra c t io n  b e tv v een  n e ỉa z o d o n e  a n d  
g e n e ra l  a n a e s th e tic s  ex is ts  a n d  th e  m a n u ia c tu r e r  rec o m - 
m e n d s  th a t  n e fa z o d o n e  s h o u ld  b e  s to p p e d  b e ío re  e lec tive  
s u rg e ry  for a s  lo n g  as d ỉn ỉc a U y  íea s ib le .

Benzodiazepines. F or t u r th e r  d e ta ils  o f  in te ra c tio n s  
be tvveen  n e fa z o d o n e  a n d  b e n z o d ỉa z e p in e s , s e e  D iazep am , 
p . 1068.3.

Pharmacokinetics
N efazo d o n e  is  rea d ỉly  a b so rb e d  h o m  th e  g a s tro in te s tin a l  
t r a c t  a n d  p e a k  p lasm a  c o n c e n tra tio n s  o c c u r  v v ith in  a b o u t  2 
h o u r s  a ỉte r  o ra l  doses. A b so rp tio n  is d e la y e d  a n d  re d u c e d  b y  
to o d  b u t  th is  is  n o t  c o n s id e red  to  b e  d in ic a lly  s ig n iỄ can t. 
N e ỉa zo d o n e  u n d e rg o e s  e x te n s iv e  f irs t-p ass  m e ta b o lis m  a n d  
is m o re  t h a n  9 9 %  b o u n d  to  p la sm a  p ro te in s ;  i t  i s  w id e ly  
d is tr ib u te d . I t  is e x te n s iv e ly  m e ta b o lis e d  b y  N -d e a lk y la n o n  
a n d  h y d ro x y la tio n  in  th e  l iv e r  to  s e v e ra l  m e ta b o lỉ te s , tw o  of 
w h ic h , h y d ro x y n e ỉa z o d o n e  a n d  m -c h lo ro p h e n y lp ip e ra z in e , 
a re  k n o w n  to  b e  p h a rm a c o lo g ic a lly  ac tiv e . E x c re tìo n  is 
m a in ly  as m e ta b o li te s  v ỉa  t h e  u r in e  (a b o u t  5 5 % )  a n d  th e  
faeces  (20 to  3 0 % ). T he p la sm a  e lim in a tío n  h a lí-U ỉe  is  2  to  4  
h o u r s .  P h a rm a c o k in e tíc  p a ia m e te r s  a re  r e p o r te d  to  b e  
n o n - lin e a r  w i th  in cre a sin g  doses. N e la z o d o n e  is d is tr ib u te d  
in  sm all a m o u n ts  in to  b re a s t  m ilk  (see  B re a s t  F eed in g , 
a b o v e ).

R e v ie w s .
1. Grcene DS. Barbhaiya RH. Clinlcal pharmacoldnctỉcs o( neỉarodone. 

ơirt Pharmacokỉntí 1997; 33: 260-75.

PreparaHons
Proprietary Preparations (details a re  given in  V olum e B) 

Single-tngrerSent PreparaHons. Gr.: N eỉadon; NeSrel.

Pharmocopoeial Preparatiora
U SP 36: N efazodone H ydródiloride Tablets.

Nortriptyline Hydrochloride
ỊBANM, USAN, riNNMI

38489; Hldroclomro de nortriptilina; Nortriptilina, hidrodor- 
uro de; Nortriptilin-hìdroklorid;: Nortrìptilino- hidrochloridas; 
Nortriptyliinihydrokloridi; Nortríptyline, Chlorhydrate de; 
Norữiptylinhydrochlorid; Nortriptylin-hydrochlorid; Nortnp- 
tylinhydroldorid; Nortriptylini Hydrochlondum; Nortiyptyliny 
chlorovvodorek; HopTpmTTVi/iỹiHà rnflpox/ĩopnfl.
3-(l 0,1 l-Dihỵdro-5H-dibenzo[o,c/]cydohepten-5-ylidene)

; propyl(methyl)amine hydrochỉoride.: s
Ci 9H21 N,HCI=299 8
CÁS —  72-69-5 (nortnptyline); 894-71-3'. (nortriptyline hydro- 
chloríde). -
ATC —  N06AA10.
ATCVet —  QN06Mì0. 
um  —  00FN6IH15D.

P h a rm a c o p o e ia s .  In  Eur. (se e  p .  VÌÌ), Jpn, a n d  us.
P h . E u r . 8: (N o r tr ip ty lin e  H y d ro c h lo rid e ) . A  w h i te  o r  a lm o s t 
vvhite  p o w d e r . S p arin g ly  so lu b le  in  w a te n  s o lu b le  in  a lc o h o l 
a n d  in  d ic h lo ro m e th a n e . P ro te c t b o m  ligh t.

U S P  36: (N o rtr ip ty lin e  H y d ro c h lo rid e ) . A w h it e  to  o ff-w h ite  
povvder h a v in g  a  sligh t c h a ra c te r is t ic  o d o u r .  S o lu b le  1 in  90  
o f  w a te r, 1 in  3 0  o f a lco h o l, 1 in  2 0  o f  c h lo ro fo rm , a n d  1 in  
10 o f m e th y l a lcoho l; p rac tic a lly  in so lu b le  in  e th e r , in  
b e n z e n e , a n d  in  m o st o th e r  o ig a n ic  so lv e n ts . p H  o f a  1 %  
s o lu tio n  in  w a te r  is a b o u t 5 . S to re  in  a ir t ig h t  c o n ta in e rs . 
P ro te c t  fro m  lig h t.

Uses and Administration
N o r ư ip ty l in e  is  a  d i b e n z o c y d o h e p ta d i e n e  tr ic y c l ic  
a n tid e p re s s a n t  w i th  a c d o n s  a n d  u se s  s im iỉa r  to  th o se  o f 
a m itr ip ty lin e  (p . 4 0 1 .1 ). I t  is t h e  p r in d p a l  a c tiv e  m e ta b o li te  
o f a m itr ip ty lin e . N o r trip ty lỉn e  is  o n e  o f  t h e  le ss  séd a tin g  
tr ic y d ic s  a n d  i ts  a n tỉm u sc a r in ic  effec ts  a re  m ỉld .

N o r tr ip ty lin e  is g iv en  o ra lly  a s  t h e  h y d r o c h lo r id e  
a l th o u g h  d o se s  a re  e x p re sse d  in  te im s  o ỉ  t h e  base; 
n o r tr ip ty l in e  h y d ro c h lo r id e  1 13 .8  m g  is e q u iv a le n t  to  a b o u t 
100 m g  of n o r tr ip ty l in e .  In  t h e  t r e a tm e n t  o f  d e p re s s io n  a lo w  
s ta r tin g  d o se  is g iv en  g ra d u a lly  in c re a s in g  to  t h e  e q u ỉv a le n t 
o ỉ  7 5  to  1 00  m g  d a ily  h i  3  o r  4  d iv id e d  d o ses. U p  to  a  
m a x im u m  o f  1 5 0  m g  d a ũ y  m a y  b e  re q u ire d  in  p a tie n ts  w i th  
s e v e re  d e p re s s io n . L ic en se d  p r o d u c t  in ỉo r m a t io n  rec o m - 
m e n d s  t h a t  p la s m a  c o n c e n tra tio n s  o f  n o r tr ip ty l in e  sh o u ld  
b e  m o n ito re d  w h e n  d o se s  a b o v e  lO O m g d a ily  a re  g iven ; 
hovvever, t h e  BNP c o n s id e rs  t h a t  t h e  e v id e n c e  o f a n y  
p rac tic a l v a lu e  is  u n c e rta in .  A d o le sce n ts  a n d  th e  e ld e rly  
m a y  b e  g iv e n  3 0  to  5 0  m g  d a ily  in  d iv id e d  d o se s . S ince  
n o r tr ip ty l in e  h a s  a  p ro lo n g e d  h aU -h íe , o n c e -d a i ly  dosage  
re g im e n s  a re  a lso  su itab le , u s u a lỉy  g iv e n  a t  n ig h t.  ■

The Symbol t  denotes a preparation no longer actively marketed

http://wwwida.gov/downloads/
http://wwwJtc-sc.gcca/dhp-mps/alt_
http://www.hc-sc.gcca/dhp-mps/a%e1%bb%89t_formats/hpfb-dgpsa/pdf/medef%c3%ad/bms-nefazodone_hpc-cps-eng.pd%c3%ad
http://www.hc-sc.gcca/dhp-mps/a%e1%bb%89t_formats/hpfb-dgpsa/pdf/medef%c3%ad/bms-nefazodone_hpc-cps-eng.pd%c3%ad
http://www
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D o se  a d ju s tm e n ts  h a v e  b e e n  su g g e ste đ  fo r  p a tíe n ts  w i th  
g e n e tic  p o ly m o rp h ỉsm s  in  th e  c y to c h ro m e  P 4 5 0  iso e rư y m e  
C Y P2D 6 (sec  A d m in is tra t io n  in  G e n e tic  V a ria tio n , u n d e r  
A n ú tr ip ty lin e ,  p . 4 0 1 .2 ).

F o r  t h e  u s e  o f n o r tr ip ty l in e  in  c h ild re n , see  p . 4 4 2 .1 .  
N o r tr ip ty lin e  sh o u ld  b e  w ith d ra w n  g ra d u a lly  to  r e d u c e  

th e  r is k  o f w i th d ra w a l sy m p to m s.

A d m in i$ tra tio n  in  c h ild re n . N o r tr ip ty lin e  is u s e d  f o r  th e  
t r e a tm e n t  o ỉ  n o c tu m a l  e n u re s is  in  c h ild re n  in  w h o m  
o rg a n ic  p a th o lo g y  h as  b e e n  ex c lu d e d . H ovvever, d ru g  th e r -  
a p y  fo r  n o c tu m a l  e n u re s is  sh o u ld  b e  re se rv e d  fo r th o s e  in  
w h o m  o th e r  m e th o d s  h a v e  ía iled  a n d  s h o u ld  p r e íe ra b ty  
o n ly  b e  g iv e n  to  co v e r  p e rio d s  a w a y  f ro m  h o m e . T r ic y d ic  
a n tid e p re s s a n ts  a re  n o t  r e c o m m e n d e d  in  c h ild re n  u n d e r  6 
y e a rs  o f  ag e . F o r  a  d iscu ssio n  o f ư ic y c lic  u se  in  n o c tu m a l  
e n u re s is  see  M ic tu ri t io n  D iso rders  u n d e r  A m itr ip ty lin e , 
p . 4 0 2 .1 .
S u g g es ted  o ra l d o ses  of n o r tr ip ty lin e  a re : Ị
• lO m g  ío r c h i ld r e n  a g e d  6 to  7 y e a rs  (20  to  2 5 k g )
•  10 to  2 0 m g  ỉor c h ild re n  ag ed  8 to  11 y e a rs  (25  to  35  kg) ;
• 25 to  35 m g  fo r  c h ild ren  ag ed  o v e r  11 y e a rs  (35 to  5 4 k g )  ị 
T h e  d o se  s h o u ld  b e  g iv en  30  m in u te s  b e ío re  b e d tim e  a n d  ; 
t re a tm e n t,  i n d u d in g  a p e rio d  of g ra d u a l w ith d ra w a l,  s h o u ld  : 
n o t  c o n tin u e  fo r  lo n g e r  t h a n  3 m o n th s .  A  fu ll p h y s ic a l : 
e x a m in a tio n , in d u d in g  a n  ECG, is r e c o m m e n d e d  b e ío re  a ; 
íu r th e r  c o u ise .

P a in .  A n tid ep re s sa n ts . u s u a lly  a m itr ip ty lin e  o r  a n o th e r  tri-  ! 
c y d ic , a re  u s e íu l  in  a lle v ia tin g  so m e  ty p es  o f p a in  (see  j 
C h o ic e  o í  A n algesic , p . 4 .2 ). N o rtrip ty lin e  h a s  a lso  b e e n  ị 
t r ie d  a n d  m a y  p ro d u c e  fe w e r  a d v e rse  e tte c ts  t h a n  a m i-  : 
t r ip ty lln e .  In  th e  m a n a g e m e n t  o f n e u ro p a th ic  p a in , th e  ; 
BNF h a s  su g g e ste d  a n  in it ia l  o ral d o se  o f 10  m g  d a ily  a t  ! 
n ig h t.  in c re a se d  ư n e c essa ry  to  75 m g  daily . !

R e íe re n c e s .  1
1. Atkỉnson JH. tí al. A placebo-controlled randomỉzed dlnical tríđl oỉ ị

nom iptyline for chronic low back pain. Pain 1998; 76: 287-96. I
2. VVatson CP. et ai. Nonrìptyline vereus amỉiriptyliae in postherpetic Ị

neuralgia: a randomized ưial. Neurology 1998; 51: 1166-71. ị

S m o k ỉn g  c e s s a t io n .  F o r r e ĩe re n c e  to  t h e  u se  o f  n o r tr ip ty -  Ị 
l in e  ỉn  m a n a g e m e n t  o f sm o k in g  ce ssa tio n , se e  u n d e r  A m i- ' 
tr ip ty lin e , p . 4 0 2 .2 .

Adverse Effeđs, Treaừnent, and Precautions
A s fo r  t i i c y d ic  a n tid e p re s s a n ts  in  g e n e ra l  (see  A m itr ip ty lin e , 
p . 4 0 2 .3 )

B r e a s t  ỉ e e d in g .  F o r  c o n u n e n ts  o n  th e  u se  o f tr ic y d ic  
a n tid e p re s s a n ts  i n  b re a s t- ỉe e d in g  p a tỉe n ts ,  see  u n d e r  P re -  
c a u tio n s  fo r  A m itr ip ty lin e , p . 4 0 5 .1 .

E f íe d s  o n  v e n ti la t ìo n . S e v e r e h y p e r v e n t i la t io n  d e v e lo p e d  
in  a  6 1 -y e a r-o ld  m a n  vvith e n d -s ta g e  re n a l  d isease  a f te r  
re c e iv in g  n o r tr ip ty lin e  1 2 5 m g  d a ily ;1 m e c h a n ic a ỉ  v e n ti la -  
t io n  w a s  n e c e s sa ry  to  c o rre c t  sev e re  re s p ừ a to ry  a lka losis .

1. Sundcrrajan s . t ía ỉ .  Nortriptyline-induced severe hyperventilation.Anr/! 
ỉnỉem  Med 1985; 145: 746-7.

P o r p h y r ia .  T h e  D ru g  D a ta b a se  fo r A c u te  P o rp h y ria , c o m - 
p iled  b y  th e  N o rw e g ia n  P o rp h y ria  C e n tre  (N A PO S) a n d  
th e  P o rp h y r ia  C e n ư e  S w e d e n , đ a s s ií ie s  n o r t r ip ty l in e  as 
p ro b a b ly  p o rp h y r in o g e n ic  i t  sh o u ld  b e  p re sc rib ed  o n ly  fo r 
c o m p e llin g  re a so n s  a n d  p re c a u tio n s  s h o u ld  b e  c o n s id e re d  
in  a ll p a t ie n ts .1

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

Interactions
F o r  in te ra c t io n s  a s s o d a te d  w ith  t r ic y d ic  a n tíd e p re s sa n ts , 
see  A m itr ip ty lin e , p . 4 0 6 .1 .

Pharmacokinetics
N o r tr ip ty lin e  is t h e  m a in  ac tiv e  m e ta b o li te  o f  a m itr ip ty lin e  
(p . 4 0 7 .2 ) . I t  h a s  b e e n  re p o r te d  to  h a v e  a  lo n g e r  p la sm a  h a lf -  
li íe  t h a n  a m itr ip ty lin e . N o r tr ip ty lin e  is s u b je a  to  e x te n s iv e  
Đ rst-pass m e ta b o lism  in  t h e  liv e r t o  1 0 -h y d ro x y n o rtr ip ty -  
l in e , w h ic h  is ac tív e .

M e ta b o C sm . In d iv id u a ls  vvith a  p o o r  d e b riso q u in e  h y d ro -  
x y la t io n  p h e n o ty p e  m a y  b e  a t  g re a te r  risk  o f  c o n íu s io n a l 
S tates w h e n  ta k in g  n o r tr ip ty l in e .1 T h is  w a s  t h o u g h t  to  b e  
b e c a u s e  t h e  p o ly m o rp h ic  h y d ro x y la tio n  o f d e b ris o q u in e  
a n d  n o r tr ip ty l in e  a re  m e d ia te d  b y  s im ila r  e n z y m a tic  
m e c h a n ism s  [ th e  c y to c h ro m e  P 450  iso e n z y m e  CY P2D 6], 
w i th  p o o r  o x id ise rs  h a v in g  h ig h e r  p lasm a  n o r tr ip ty l in e  
c o n c e n tra t iọ n s .2-2 A  n o n l in e a r  (d o se -d e p e n d e n t)  re la tio n -  
s h ip  b e tv v een  d o se  a n d  p la s m a -n o r tr ip ty lin e  c o n c e n tra -  
t io n s  h a s  b e e n  se e n  d u r in g  th e ra p e u tic  d ru g  m o n ito r in g 4 
in  su b je c ts  w h o  w e re  c o n s id e re d  to  b e  e x te n s iv e  m e ta b o li-  
se rs  o f  d e b riso q u in e ;  n o n l in e a r i ty  d id  n o t  a p p e a r  to  o c c u r  
in  p o o r  m e ta b o lise rs . T h e re  w a s  n o  s ig n iíic a n t c o rre la t io n  
b e tw e e n  h y d r o x y la tio n  p h e n o ty p e  a n d  a m itr ip ty lin e  c o n -

ce n tra tio n s , su g g es tin g  th a t  d e m e th y la d o n  a n d  h y d ro x y la -  
t io n  o f tr ic y d ic  a n tid e p re s sa n ts  a r e  m e d ia te d  b y  d i í íe re n t  
c y to c h ro m e  P 4 5 0  iso e n z y m e s .5

T h e  p h a rm a c o k in e tic s  a n d  p h a rm a c o lo g ic a l  a c tio n s  of 
1 0 -h y d ro x y n o rtr ip ty lin e , th e  m a jo r  a c tiv e  m e ta b o l i te  o f 
n o rtr ip ty lin e , h a v e  b e e n  re v ie w e d .J

1. Parlc BK. Kiueringham NR. Advcrse rcactions and  drug merabolism. 
A đ m t  DniỊ Rtaa Bull 1987; 122: 456-9.

2. Nordin c , ef đ i  Pỉasma concenưations of nonriptyĩine and ỉts 10- 
hydroxy metabollte ỉn depressed patỉents—relatỉonship to the debriso- 
quine hydroxylation metabolic ratio. BrJ cỉin Pharmacoì 1985; 19: 832- 
5.

3. Nordin c . Bertilsson L  Active hydroxymeiabolltes oí antidepressants: 
emphasis on E-10-hydroxy-nortriptylinc. Clin Pharmacokinet 1995; 28: 
26-40.

4. Jerling M. Alván G. Nonlinear kỉnetics of nortripiyline in relation to 
nortriptylinc clcarancc as observed during iherapeutỉc drug monitoring. 
E u rJ ơ in  PharmacoỊ 1994; 46; 67-70.

5. Bertilsson L. tt  al. Metabolism oí varỉous drugs in $ubjeCTS with diííerem 
debmoquine and spaneine oxidation phenotypes. Br J  Clin Pharmacoi 
1982; 14: 602P.

Therapeutic plasma concentrations. N o r tr ip ty lin e  a p p e a rs  
to  h a v e  a n  o p tim u m  a n tid c p re s s a n t effec t a t p lasm a  c o n - 
c e n tra tio n s  b e tiv e e n  50 a n d  150 n a n o g ra m s /m L . O u ts id e  
th is  range , th e r e  is a  p o o r clin ica l re sp o n se . P lasm a c o n - 
c e n tra tio n  m e a s u re m e n is  a re  u n e q u iv o c a lly  use íu ! in 
p a tie n ts  w h o  d o  n n r re sp o n d  to  u su a l o ra l doses  o r  in 
h ig h -r isk  p a tie n ts  for vvhom . b e c a u se  of a g e  o r  m ed ical ill- 
ness, it is e specia lly  im p o r ta n t  to  use  th e  lovvest po ssib le  
effec tive  dose  o f  th e  d r u g .1

It has  b e e n  su g g e ste d 2 th a t  w i th in  th is  r a n g e  o f to ta l 
n o rtr ip ty lin e  c o n c e n tra tio n s  ih e re  is a  p ro b a b il ity  o f a n  
a n tid e p re s s a n t  r e sp o n se  o f 6 8 %  o r m o re  w ith  fre e  
c o n c e n tra tio n s  of 7 to  10 n a n o g ra m s/m L .

F o r  r e íe re n c e  to  d o s e -d e p e n d e n t k in e tic s  o í n o r tr ip ty l in e  
se e n  in  in d iv id ita ls  w ith  a n  e x ie n s iv e  d e b r is o q u in e  
h y d ro x y la tio n  p h c n o ty p e , see  u n d e r  M e ia b o lism , a b o v e .

1. Task Forcc on the Use oí Laboraiory Tcsu in Psychiairy. Tricydic 
anũdcpressants—blood level measuremems and dinicaỉ outcome: an 
APA task íorce rcpon. Am J  Psyxhiatry ì 985; 142: 155-62.

2. Perry PJ. eí a i  The relationship of íree nonriptyline levels to 
antidepressant response. Drug Inteíỉ Cỉin Pharm 1984; 18: 510.

Preparatìons
Proprietary Preparatioru (details are given in V olum e B)

Single-ingredient Preporatiom . Auslral.: Allegron; Belg, N onri- 
len; Braz.: N onrip; Pam elor; Canad.-. Aventyl; N orventyl; Cz.: 
Nortrilen; Dennt.-. N oritren; Fin.: N oritren; Ger.: N ortrilen; Gr.: 
N onrilen ; Heng Kong: N ortrilen; lndia Sensival; Israel: N orty- 
lin; ĩ í a l N oritren; Neih.: N onrilen ; Noru/.: N oritren ; NZ: Nor- 
press; PorL: N orterol; Spain: N orfenazin; Paxtibi; Swed.: Sensa- 
val; Swiíz.: N ortrilen; Thai. : N-Trip; N orline: N onrilen+; 
Nortyline; Ortrip; UK: Allegron; USA: Aventyl; Pam elor.

I Multi-mgredient Preparations. Arg.: Karile; Chile: M oritre lt;
I Indon.: M otivalt: IrL: M otivalt; Ital.: D om inans; Aíex.: 
ị M otival; S.Afr.: M otivalt; Spain: Tropargal; Thai.: Cetavol.

Pharmacopoeial Preporations
BP 2014: N ortriptyline Capsules; N ortriptyline Tablcts;
USP 36: N onrip ty line  H ydrochloride Capsules: N ortriptyline 
H ydrochloride Oral Solution.

Opipramol Hydrochloride IBANM. USAN. riNNMi ị
j G-33040; Hidrocloruro de opipramol; Opipramol, Chlorhy- I 
I drate d’; Opipramol, hidrocloruro de; Opipramol Hidroklorũr; ! 
Ị Opipramoli Dihydrochloridum; Opipramoll Hydrochloridum; 

Opipramolu dichlorowodorek; OnnnpaMOíia ri4flpoxnopidfl. 
2-[4-(3-SH-Dibẹnz[b,/)azepin-5-ylpropyl)piperazin-l-yl]etha- 
nol dihydrochloride.,
Ca H29N30,2HCI=436.4
CA5 —  315-72-0 (opìpramol); 909-39-7 (opipramol dihy- 
drochloride).
ATC —  N06AA05.
ATC Vet —  QN06AA05.
UNII —  349ỎBI656M.

P h a rm a c o p o e ia s .  In  Pol.

ProfìỊe
I O p ip ram o l h y d ro c h lo r id e  is a d ib e n z a z e p in e  tricy clic  
Ị a n tid e p re s s a n t (see  A m itr ip ty lin e , p . 4 0 1 .1 )  g iv e n  in  o ra l 
ị doses  of 50 to  3 00  m g  daily  in  th e  ư e a tm e n t  o f  d e p re ss io n .

I t  sh o u ld  be vvúhdravvn g ra d u a lly  to  re d u c e  th e  risk  o f 
; w ith d ra w a l sy m p to m s.

Preparatìons
I Proprietory Preparatìans (d eu ils  are given in  V olum e B)

Ị Single-ingredient Preparations. Austria: Insidon; Ger.: In s id o n t; 1 
: O p ip rat; O pipram ; Gr.: Insidon; Israel: O prim olt; Poỉ.: Pram o- Ị 
I lan; Sym pram ol; Switz.: Insidon; Turk.: D eprenil; Insidon; Ị 
Ị Insom in; lnzeton ; Opridon; O prim olf.

Oxitriptan ỊríNN)

5-HTP; L-5-Hydroxytryptophan; Oxitriptán; Oxitriptanum; Ro-
0783/B; OKcmpunTaH. . . .
L-2-Amino-3-(5-hydroxy-lH-indol-3-yl)propionic acid.
C„H.,2N A = 2 2 0 Ì  . V
CAS —  4350-09-8 (oxitriptan); 56-69-9 (u.-5-hydroxyưyp to-
phan).
ATC —  N06AX0Ỉ.
ATC Vet —  QNG6AX01.
UNII—  C1U0185Q9.

j ProíịỊe
ị O x ũ r ip ta n  is th e  L fo rm  o f 5 -h y d ro x y try p to p h a n , í  
Ị p re c u rs o r  o f s e ro to n in . L ike  t ry p to p h a n  (p. 4 5 5 .2 )  it i: 
Ị u se d  in  th e  t re a tm e n t  of d e p re ss io n ; i t  is g iv en  in  o ra l  dose: 
1 of u p  to  6 0 0  m g  daily .
■ O x itr ip ta n  is a lso  u se d  in  doses  o f  u p  10 1 g  d a ily  ir 
; m y o c lo n ic  d iso rd ers , e sp ec ia lly  p o s th y p o x ic  m y o c lo n u : 

(p. 5 1 1 .3 ). It h a s  also  b e e n  u se d  in  n e u ro lo g ic a l  co n d itio n : 
in c lu d in g  m ig ra in e , p a in  sy n d ro m e s , a n d  s leep  d iso rders  
a n d  as a n  a d ju n c t  in  ep ile p sy  a n d  p a rk in so n ism .

DL-Oxitriptan has also been used as an  antidepressant.

Ị Preparatíons
; P roprietary Preporatíons (details are g iven  in Volum e B)

! Single-ingredient Preparations. Cz.: Tript-OH; Fr.: Le\’Otonine 
ị l la ĩ :  Tript-OH; Port.: Cincofarm ; S p a in : Cincolarm ; Switz.
; T ript-O H t.

i Multi-ingredient Preparations. Indon.: D eprex: M enose; /ra/.
Ị Pineal Notte; USA: PovverSleep.

I P a r o x e t in e  ÍBAN, USAN, riNNi 
I BRL-29060; FG-7051; Paroksetiini; Paroxetin; Paroxetina; 
ị Paroxétine; Paroxetinum; riapoKceTMH.
Ị (-)-fran5-5-(4-p-Fluorophenyl-3-piperidylmethoxy)-l,3-ben- 
I zodioxole.
; C,gH2oFN03=329.4 
I CAS — 61869-08-7.
\ ATC —  N06AB05.

ATC Vet —  QN06AB05.
UNII —  41VRH5220H.

ị Paroxetine Hydrochloride ỊBANM, riNNMi 
1 BRL-290S0A; Hidrocloruro de paroxetina; Paroksetiinihy- 
1 drokloridihemihydraatti; Paroksetin Hidroklorũr; Parcksetino 

hidrochloridas hemihidratas; Paroksetyny chlorowodorek; 
I Paroxetin hydrochlorid; Paroxetina, hidrocloruro de; Par- 
I oxétine, chlorhydrate de; Paroxétine (chlorhydrate de) 
' hémihydraté; Paroxetine Hydrochloride Hemihydrate; 
ị Paroxetinhydrochlorid-Hemihydrat; Parồxetinhydrokloridhe- 

mihydrat; Paroxetini Hydrochloridum; Paroxetini hydro- 
chloridum hemihydrìcum; napoKceTMHa rttflpoxnopnfl. 
C,?H20FNO3,Ha,’/5H2O=374.8
CAS —  78246-49-8 (anhydrous paroxetine hydrochloride); 
110429-35-1 {paroxetìne hydrochloride hemihydrate).
UNII —  X2ELS050D8 (paroxeĩine hydrochloride, hemihydrate); 
3I3T11UD2S (anhydrous paroxetine hydrochloride).

P h a rm a c o p o e ia s . In  Eur. (se e  p. v ii) a n d  us, w h ic h  p erm i 
th e  a n h y d ro u s  a n d  h e m ih y d ra te  lo rm s .

P h . E u r .  8; (P a ro x e tin e  H y d ro c h lo rid e , A n h y d ro u s) . A 
vvhite o r  a lm o s t w h ite , hy g ro sc o p ic , c ry s ta llin e  povvder. I 
e x h ib its  p o ly m o rp h ism . s l ig h tly  so lu b le  in  w a te r;  sparingly 
so lu b le  in  d e h y d ra te d  a lc o h o l a n d  in  d ic h lo ro m e th a n e  
free ly  so lu b le  in  m e th y l a lc o h o l. S to re  in  a irr ig h t C ontainer: 
a t  a  te m p e r a tu re  n o t  e x c e e d in g  25  d eg rees .

P h . E u r .  8: (P a ro x e tin e  H y d ro c h lo rid e  H e m ih y d ra te ) . A 
w h i te  o r  a lm o s t w h ite . c ry s ta llin e  povvder. I t  exh ib it: 
p se u d o p o ly m o rp h ism . S lig h tly  so lu b le  in  w a te r; sparingly 
so lu b le  in  a lc o h o l a n d  in  d ic h lo ro m e th a n e ;  íre e ly  so lu b le  ir 
m e th y l a lc o h o l. P r o t e a  fro m  lig h t.

USP 36: (P a ro x e tin e  H y d ro c h lo rid e ) . I t  is a n h y d r o u s  01Ỉ 
c o n ta in s  o n e -h a U  m o le c u le  o f w a te r  o f  h y d ra tio n . A vvhitt 
to  o H -w h ite  so lid . S ligh tly  so lu b le  i n  w a te r; so lu b le  ir 
a lc o h o l a n d  in  m e th y l a lc o h o l. S to re  t h e  a n h y d r o u s  ío rm  ir 
a ir t ig h t  c o n ta in e rs .

Paroxetine Mesilate (BANM, riNNMi 
Mesílato de paroxetina; Paroxetina, mesilato de; Paroxétine, 
Mésilate de; Paroxetine Mesylate (USAN); Paroxetini Mesilas; 
riapóKceTMHa Me3nnaT.
C19H20FNO3.CH4O3S=425.5 
CAS —  217797-14-3.
ATC —  N06AB0S.

All cross-reíerences reíer to entries in Volume A
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AĨC Veĩ QN06AB05.
u m  —  M71TN184JE -i.

note . T h e  n a m e  A sim ia  h a s  b e e n  u se d  as a  t ra d e  m a r k  for 
p a ro x e t in e  m e s ila te .

U ses a n d  A d m i n i s t a t i o n

P a ro x e tín e ,  a  p h e n y lp ip e r id in e  d e riv a tìv e , is a n  SSRI w ith  
a c tìo n s  a n d  u se s  s im ila r  to  th o s e  o f  í lu o x e tin e  (p . 4 1 7 .1 ); i t  is 
also u s e d  fo r  t h e  t r e a tm e n t  o f v a so m o to r  sy m p to m s 
a s s o d a te d  w i th  t h e  m e n o p a u s e  (see  H o t F lu sh es , u n d e r  
F lu o x e tin e , p . 4 1 8 .2 ) .  I t  is g iv e n  o ra lly  u su a lly  as  p a ro x e t in e  
h y d ro c h lo r id e  o r  t h e  m e s ila te . D oses a re  e x p re sse d  in  te rm s  
of th e  b a se ;  p a ro x e t in e  h y d ro c h lo r id e  22.8  m g  o r  p a ro x e t in e  
m e s ila te  2 5 .8  m g  a re  e a c h  e q u iv a le n t  to  a b o u t  2 0 m g  of 
p a ro x e t in e .

T h e  l ic e n s e d  d o se s  fo r  p s y c h ia t r i c  d i s o r d e r s  g iv en  
b e lo w  r e í e r  to  p re p a ra tio n s  c o n ta in in g  p a ro x e t in e  h y d ro -  
ch lo rid e ; s im ila r  d o se s  a re  a lso  u se d  w h e n  p a ro x e ó n e  is 
g iven  a s  t h e  m e s ila te .  D oses o f  p a ro x e tin e  a r e  g iv e n  a s  a  
sin g ỉe  d o se  in  t h e  m o m in g . T h e y  m a y  b e  in c re a se d  in  s tep s  
o f 10 m g  a t  in te rv a ls  o f a t  le a s t  1 w e e k ; hovvever, th e  efficacy 
of m a x im u m  lic e n s e d  d o se s  h a s  b e e n  q u e s tio n e d  (for 
íu r th e r  d e ta ils , s e e  A d m ìn is tra t io n , p . 4 4 3 .1 ).

I n  t h e  t r e a tm e n t  o f depression, th e  u s u a l  d o se  of 
p a ro x e t in e  is 20  m g  daily , in c re a se d  g rad u a lly , if n ecessa ry , 
to  a  m a x ú n u m  o f 5 0  m g  d a ily .

In  t h e  t r e a tm e n t  o f Ịtncralised anxiety dừorder, th e  in itia l 
dose  is 20  m g  d a ily ; h i r t h e r  in c re a se s  to  a  m a x ỉm u m  of 
50 m g  h a v e  b e e n  g iv en .

T h e  in it ia l  d o se  in  obsisstve-contpuỉsive dừorder is  2 0  m g  
đ aily  in c r e a s e d  g ra d u a lỉy  to  a  u s u a l  m a in te n a n c e  d o se  of 
40  m g  d a ily ; s o m e  p a tie n ts  m a y  re q u ire  u p  to  6 0  m g  da ily .

I n  t h e  t r e a tm e n t  o f  panic disordtr w i th  o r  vv ith o u t 
a g o ra p h o b ia , t h e  in itia l d o se  is lO m g  d a ily  ìn c re a se d  
g r a d u a lly  to  th e  u s ụ a l  re c o m m e n d e d  m a in te n a n c e  d o se  o ỉ 
4 0  m g  d a ily ; s o m e  p a tie n ts  m a y  b e n e íi t  h o m  6 0  m g  daily .

T h e  re c o m m e n d e d  s ta r tin g  d o se  fo r th e  t r e a tm e n t  o f  post- 
ừaumatic stress disorder is 20  m g  daily ; ư  n e c e s s a ry  th is  m a y  
b e  in c re a se d  g ra d u a ỉ ỉy  to  a  m a x ũ n u m  of 50  m g  da iỉy .

T h e  in it ia l  d o se  fo r th e  ơ e a tm e n t  of sodal anxiety dừorder 
is 20  m g  d a ily  in c re a se d  g ra d u a lly , ư  n e c essa ry , to  a  
m a x im u m  o ! 5 0  o r  6 0  m g  d a ily .

A  s u g g e s te d  m a x ũ n u m  d a ily  d o se  in  e ld e iỉy  o r  d e b iỉita te d  
p a n e n ts  is 40 m g ; us lic e n s e d  p ro d u c t  i n ỉo n n a t ìo n  also  
re c o m m e n d s  a  s ta r tin g  d o se  o f  10 m g  d a ily  in  s u c h  p a tie n ts . 
R e d u c e d  d o se s  s h o u ld  b e  g iv e n  to  p a tie n ts  vvith h e p a tic  o r  
r e n a l  ũ n p a ir m e n t ,  see  p . 4 4 3 .1 .

A  m o d ií ie d - re le a s e  p r e p a r a tio n  (as th e  h y d ro c h lo r id e )  ìs 
also  a v a ila b le  i n  t h e  USA f o r  th e  ơ e a tm e n t  o f  d ep re ss io n , 
p a n ic  d iso rd e r , a n d  s o d a l a n x ie ty  d iso rd er; t h e  m a x im u m  
d o ses  w i th  th is  p re p a ra tio n  m a y  b e  s lig h tly  g r e a te r  t h a n  
th o se  r e c o m m e n d e d  vvith t h e  im m e d ia te - re le a se  p re p a ra -  
tio n . T h e  m o d ih e d - re le a s e  p r e p a r a tio n  m a y  a lso  b e  u s e d  in  
th e  t r e a tm e n t  o f  premenstrual dysphoric dừorder. T h e  in itia ỉ 
d o se  is 12 .5  m g  o n c e  daily , u s u a lly  in  th e  m o m in g , w h ic h  
m a y  b e  in c re a se d  to  25  m g o n c e  daily , ư  n e c essa ry , a f te r  a n  
in te rv a l  o f  a t  le a s t  One w e e k . T re a tm e n t  m a y  b e  g iv en  
th r o u g h o u t  t h e  m e n s tru a l  c y d e  o r  lim ite d  t o  th e  lu te a l  
p h a se .

w h e n  u se d  fo r  p sy c h ia tric  d iso rders , p a ro x e t in e  sh o u ld  
be  w i th d r a w n  g ra d u a lly  to  r e d u c e  th e  risk  o f  w i th d ra w a l 
sy m p to m s ; vveekly  d e c re m e n ts  o f  lO m g  h a v e  b e e n  u se d  
(see  a lso  W ith d ra w a l,  u n d e r  P re c a u tio n s  o f  F lu o x e tin e , 
p . 4 2 3 .3 ) .

P a r o x e t in e  m e s ila te  is g iv e n  fo r th e  ữ e a tm e n t  of 
m o d e r a te  to  s e v e r e  v a s o m o t o r  s y m p t o m s  a s s o d a t e d  
w l t h  t h e  m e n o p a u s e ;  th e  u s u a l  do se  is th e  e q u iv a le n t  of 
p a ro x e t in e  7 .5  m g  o n c e  d a ily  a t  b e d tim e .
R e v ie w s .

1. Wagstaff AJ, t í  aỉ. Paroxetine: an update oỉ ÌLS use in psychiaưic disorđcrs 
in adults. Drugs 2002; 62: 655-703. Correctỉon. ibid.; 1461.

2. Pae CU. Patkar AA. Paroxetine: current starus in psychiacry. Expert Rev 
Ncurother 2007; 7: 107-20. Correction. ibid.: 313-14.

3. Tang sw , Helmeste D. Paroxetlne. Expert Opin Pharmacother 2008; 9: 
787-94.

A d m in is tr a t io n . A lth o u g h  p a ro x e t ìn e  is lic e n s e d  in  t h e  UK  
a t h i g h e r  d o se s  fo r  p sy c h ia tr ic  d iso rd ers , th e  U K  CSM  co n - 
s id e rs  t h a t  t h e r e  is a  lack  o f  e v id e n c e  fro m  d in ic a l  s tu d ie s  
o f a d d it io n a l  e ll ic a c y  w ith  p a ro x e t in e  w h e n  g iv e n  a b o v e  
th e  ío llovv ing  d a ily  doses:
• d e p re s s io n , g e n e ra lis e d  a n x ie ty  d iso rd er, s o d a l  a n x ie ty  

d iso rd e r ,  p o s t- ư a u m a tic  s ư e s s  d iso rd e n  20  m g
• o b s e ss iv e -c o m p u ls iv e  d iso rd e r , p a n ic  d iso rd e n  4 0  m g

1. CSM/MCA Paroxetìne prcscribing advice. Cuntrtí Probltms 2004; 30: 3. 
Also available an http://www.mhra.gov.uk/home/idcplg? 
IdcScrvicesGET_FlLE&dDocName*CON007448&'RevisÌoaSeIection- 
M eihodsLatestReleased (accessed 14/08/08)

A d m in is tr a t io n  in  h e p a tic  o r  r e n a l  im p a irm e n t.  I n  th e
U SA  t h e  r e c o m m e n d ẹ d  in it ia l  o ral. d o se  o f p a ro x e t in e  fo r 
p s y c h la t r ic  d iso rđ e rs  in  p a t ìe n ts  w i th  s e v e re  r e n a l  o r  
h e p a tic  im p a i rm e n t  is t h e  e q u iv a le n t  o f lO m g  daily , 
I n c re a s e d  to  a  m a x im u m  o f 4 0  m g  d a ily  as  n e c e s sa ry . UK 
l ic e n s e d  p r o d u ã  in ío r m a t io n  re c o m m e n d s  t h a t  d o ses  i n  
s u c h  p a t ie n ts  a r e  l lm ite d  to  t h e  lo w e r  e n d  o f t h e  ta n g e .

A n x ie ty  d i s o r d e r s .  P a ro x e tin e  is u se d  in  a n x ie ty  d iso rd e rs  
i n d u d in g  g e n e ra lis e d  a n x ie ty  d iso rd e r  (p . 102 8 .1 ), o b ses-  
s iv e -c o m p u ls iv e  d iso rd e r  (p. 1028 .2 ), p a n ic  d iso rd e r
(p. 102 9 .1 ), p o s t- t ra u m a tic  stress  d iso rd e r  (p. 1 0 29 .2 ), a n d  
s o d a l  a n x ie ty  d ỉso rd e r  (see  u n d e r  P h o b ic  D iso rders , 
p . 1 0 2 9 .1 ). I t  h a s  a lso  b e e n  tr ie d  fo r  a d u lt  n ig h t te r ro rs  
(see  u n d e r  S le e p -a s so d a te d  M o v e m e n t  D iso rd ers , 
p . 103 4 .2 ).

R e íe re n c e s .
1. Oehrberg s. tí ai. Paroxetine in the  treatmerit o ỉ panic dỉsorden a 

randomỉsed. doubỉe-blinđ, placebo-controỉled study. Br J  Psychiaừy 
1995; 167: 374-9.

2. Zohar J, t í  ai. Paroxetine versus cỉomỉpramỉne ỉn the ưeatm ent oỉ 
obsessive-compuláve dỉsorder. Br 3 Psychiatry 1996; 169:468-74.

3. Lecrubier Y, t í  ai. Long-term evaluatỉon of paroxetỉne, dom ỉpram ine 
and placebo in panic dỉsorder. Ađa Psyáứatr Seanẩ 1997; 9$: 153-60.

4. WUsòn SJ. t í  ai. Adult nỉght terrors and paroxetỉne. Lartat 1997; 350: 
185.

5. Scein MB, t í  ai. Paroxetíne ữeatm ent of generaỉteed sodaỉ phobia (sodaỉ 
anxỉety disorder). JAMA 1998; 280: 708-13.

6. Baldwỉn D. t í  aỉ. Paroxetỉne in sodal phobỉa/socỉal aiudety dlsorder 
randomised,. doubỉe-blind, placebo-controlled study. Br 3 Pĩychiaay 
1999; 175: 120-6.

7. Baỉdwỉn DS. CUnicaỉ experience w ith paroxetỉne in sodaỉ anxỉety 
disorder. ỉnt ƠÙI Pĩychopharmaai 2000; 15 (suppỉ); S I9-24.

8. Marshall RD, t í  aỉ. Eữicacy and saỉety of paroxetine treatm ent for 
chronỉc PTSD: a  Sxed-dose, pỉacebo-controỉled study. Am 3 Psychiatry 
2001; 158; 1982-8.

9. Tucker p, t í  ai. Paroxetỉne in the treatm ent of chronỉc posttraumatic 
stress disorder resuỉts of a placebo-conơolled. ũexible-dosage trỉaL 3 ơ in  
Psỵchiaữy 2001; 62: 860-8.

10. Líebowitz MIC tía l. A randomiied, double-blỉnd. fixed-dose comparison 
oỉ paroxenne and  pỉacebo in the treatm ent oỉ generalized sotíal anxỉety 
dỉsorder. J Qin Psychuữy 2002; 63: 66-74.

11. Steỉn DJ. tí  al. BSỈcacy o ỉ paroxetỉne ỉor relapse prevcmion in  sodaỉ 
anxỉety dỉsorder a 24-week study. Aráỉ Gen Psychiatry 2002; 59: 1111- 
18.

12. Stocdii F. t í  a i  BỈScacy and toỉerabỉlity of paroxetìne for the ỉong-tenn 
treatm ent of generaỉized anxiety dỉsorder. 3 ơ in  Psychiatry 2003; 64: 
250-8.

13. Hollander E. t í  aL Acute and ỉong-tenn treatm ent and preventíon of 
relapse o( obsesslve-compulsỉve dỉsorder with paroxetỉne. 3 ơ in  
psydúatrỵ 2003; 64: 1113-21.

14. Lepola Ư. t í  ai. Controlled-release paroxeứne in the treatm ent oí patỉents 
with sodal anxiety dỉsorder. 3 Qiỉt Psychìaừy 2004; 65: 222-9.

15. Sheehan DV. t í  ai. EỈBcacy and tolerabỉỉỉty of controlled-release 
paroxetỉne in the treatm ent oỉ panỉc disorder. 3 Clin Psychiaơy 2005; 66: 
34-40.

16. Rỉckeỉs K. tí  a i  Remission of generaỉized anxỉety disorder a revỉew of 
the paroxedne d inỉcaỉ trỉals database. 3 ơ in  Psychiaừy 2006; 67: 41-7.

D e p re s s io n . A s d isc u sse d  o n  p . 3 98 .1 , th e r e  is v e ry  l ittle  
d iữ ẹ re n c e  in  e fficacy  b e tw e e n  th e  d i í íe re n t  g ro u p s  of 
a n tid e p re s s a n t d ru g s , a n d  c h o ic e  is o l te n  m a d e  o n  th e  
b asis  o f  a d v e rse  e ffe c t p ro h le .  SSRIs su c h  a s  p a ro x e tin e  a re  
w id e ly  u s e d  as a n  a lte m a t iv e  to  t h e  o ld e r  tr ic y d ic s  a s  th e y  
h a v e  fe w e r  a d v e rse  e ữ e c ts  a n d  a re  s a íe r  in  o v e rd o sag e .

R e fe re n c e s .
1. Leyman s. t í  al. Paroxetỉne; post-marketing experỉence on 4024 

đepressed patỉents in Beỉgium. E u r3 ơ in  R a  1995; 7: 287-96.
2. Rodríguez-Ramos p. t í  ạì. Effects of paroxetine in depressed adolescents. 

Eur 3 ơ in  R a  1996; 8 :49 -61 .
3. Pranchỉnỉ L  t í  al. Dose-response efficacy oí paroxetỉne in prevendng 

depressive recurrences: a randomized. double-blỉhd study. 3 ơ in  
Psychiatry 1998; 59 :229-32.

4 . WỈUiatns JW, t í  aí. Treatm ent of dysthymia and m inor depression in 
pnm ary care: a randomỉzed conưolled trial in older adults. 3AMA 2000; 
284: 1519-26.

s .  Golden RN, t í  ai. Effícacy and toỉerabilĩty oí controQed-release and 
immedlate-release paroxetine ỉn the  treatm ent of depression. 3 Cỉin 
Psychiatry 2002; 63: 577-84.

6. Rapaport MH. t í  a i  EQỈcacy of controlled-release paroxetiae in  the 
treatm ent oí Iate-Iife depression. 3 ơ in  Psychiatry 2003; 64: 1065-74.

7. Misri s. tí ai. The use of paroxetine and cognỉtỉve-behavỉoraỉ therapy in 
postpartum depression and anxỉety: a randomized conơolled trial. 3 Clin 
Psychiatry 2004; 65: 1236-41.

8. Trivedi MH. t í  ai. Eơectíveness of low doses of paroxetine controlỉed 
release ín the treatm ent of major đepressỉve dỉsorder. J Clin Psychiaữy 
2004;65: 1356-64.

9. Dunner DL. tí a i  BÍRcacy and tolerability o ỉ controlled-release 
paroxctine in the treatm ent of scvere depression: post hoc analysis of 
pooled data írom a subset of subjects ỉn ỉour double-biind dinical trials. 
Clin Tỉtcr 2005; 27: 1901-U .

10. Katzman M A tí  aỉ. Pamxetỉne versus placebo and other agents íor 
depressỉve disorders: a systematic review and meta-analysis. J  Cỉin 
psỳchiatry 2007; 68: 1845-59.

11. Barbui c , tí  al. Effectiveness oỉ paroxetine ỉn the treatraent of acute 
major depression in adults: a systematỉc re-examinatỉon of published 
and unpublỉshed data from randomized trials. CMAJ 2008; 178: 296-
305.

H y p o c h o n d r ía s is .  F o r  m e n t io n  o f th e  u se  o f  SSRIs, i n d u d -  
in g  p a ro x e tin e ,  in  h y p o c h o n d ria s is , see  u n d e r  F Iu o x e tìn e , 
p . 4 1 8 .2 .

P re m e n s tru a l  s y n d ro m e .  P a ro x e tin e  (as a  m o d iS e d -re le a se  
p re p a ra tio n )  is u s e d  to  c o n tro l  b o th  th e  p sy ch o lo g lca l a n d  
so m a tic  s y m p to m s  o f  p re ro e n s tru a l  sy n d ro m e  (p. 2 2 7 2 .3 ).

R e íe re n c e s .
1. Cohen Ls . t ía l .  Paroxetỉne controQed rdease ỉorprem enstruaỉ dysphoríc 

disorder: a double-blind. placebo-controlled triáỉ. Psydtosom Meấ 2004; 
66:707-13.

2. Landén M. t í  al. Placebo-coDơoUed triaỉ comparỉng ỉn tennỉtten t and 
contỉnuouỉ paroxetỉne in  prem enstm al dysphoric dỉsorder. Neuropsy- 
dĩopharmacoỉogy 2007; 32: 153-61.

3. Steiner Mt t í  ai. Luteal phạse administratỉon o ỉ paroxetỉne Cor the 
treatm ent of prem enstrual dysphoríc disorder. a randomỉzed. double- 
blind. pỉacebo-conưolled trỉal in cánadian women. 3 ơ in  Psyàĩiaữy 
2008; 69: 991-8.

P ru ritu s . P a ro x e tin e  h a s  p ro d u c e d  so m e be n e fit in  th e  
re lie í o f n o n -d e rm a to lo g ic a l  p ru r i tu s .1

1. Zy[icz z. rí al. Paroxetỉne in the trcatm cnt of scvere non-dennatoiogical 
pruritus: a randomized. controlled triãl. 3 Pain Symptom Manage 2003; 26: 
1105-12.

S e x u a l  d y s K in d io n . Im p o te n c e  o r  e ja c u la to ry  p ro b le m s  
h a v e  b e e n  re p o r te d  as  ã d v e rse  effects o f  SSRIs; f o r  th e  
p o te n tia l  u s e  o f th e se  effec ts in  th e  m a n a g e m e n t o f p re m a -  
tu re  e ja c u la tìo n  see  F lu o x e tin e , p . 4 19 .1 .

Ạdverse Effeờs, Treatment, and Precautìons
As for SSRIs in  g e n e ra l  (se e  F lu o x e tin e , p . 419 .1);

E x tra p y ra m id a l r e a c tỉo n s  ( in d u d in g  o r o ỉa d a ỉ  d y s to n ias )  
a n d  vvithdravval sy m p to m s  a s so d a te d  vvith p a ro x e tin e  h a v e  
b e e n  rep o r te d  to  th e  U K  CSM  m o re  c o m m o n ly  t h a n  w ith  
o th e r  SSRIs. F o r  tu r th e r  d e ta ils , see  E x tra p y ra m id a l E ííec ts  
u n d e r  A dverse . E ííe c ts  o f F lu o x e tin e , p . 4 2 1 .2  a n d  
W ith d raw a l u n d e r  P re c a u tìo n s , p . 4 23 .3 .

B re a s t  { e ed ỉn g . F o r  c o m m e n ts  o n  th e  u s e  o f SSRIs in  
b rea s t-íe e d in g  p a tie n ts , see  u n d e r  P re c a u tio n s  ío r  F lu o x - 
e tìn e . p . 4 2 2 .2 .

c h ild r e n .  SSRỈS a re  a s s o d a te d  vvlth a n  in c re a se d  r isk  o ỉ 
p o te n tia l ly  s u id d a l  b e h a v io u r  w h e n  u s e d  for th è  tre a t-  
m e n t  o f d e p re s ã o n  in  c h ild re n  a n d  ad o le sc e n ts  u n d e r  18 
y e a rs  old; ío r  l u r th e r  d e ta ils , see  u n d e r  EH ects o n  M e n ta l  
S ta te  in  F lu o x e tin e , p . 4 2 0 .2 .

P o rp h y ria .  T h e  D ru g  D a ta b ase  fo r A c u te  P o rp h ỵ ria , c o m - 
p ile d  b y  th e  N orvvegian  P o rp h y ria  C e n ơ e  (NAPOS) a n d  
th e  P o rp h y ria  C e n ơ e  S w ed e n , d a s s ih e s  p a ro x e tin e  as 
p ro b ab ly  p o rp h y r in o g e n iq  Ít sh o u ld  b e  p r e s a ib e d  o n ly  ío r  
co m p e llin g  re a so n s  a n d  p re c a u tìo n s  s h o u ld  b e  co n s id e red  
in  all p a tie n ts .1

I. The Onig Daiabase for Acute Porphyria. Available ac http;//www. 
drugs-porphyria.org (accessed 11/10/11)

P re g n a n c y . F o r  d isc u s ỉĩo n  o f '  th e  risks o f  SSRIs d u r in g  
p re g n a n c ý , a n d  w h e th e r  p á ío x e t in e  is a sso d a te d  w i th  a 
g re a te r  te ra to g e n ic  risk  t h a n  o th e r  SSRIs, see  u n d e r  F lu ò x - 
e tin e , p . 4 2 3 .1 .

Interactions
F o r  in te ra c tio n s  a s s o d a te d  w ith  SSRIs, see  P lu o x e tín e , 
p . 424 .1 .

PharmacokineHcs
P a ro x e tin e  is rea d ily  a b so rb e d  b o m  th e  g a sư o in te s tin a l  tra c t  
a n d  p e a k  p lasm a  c o n c e n ơ a t io n s  o c c u r vvith ỉn  a b o u t 5 h o u rs  
o f  in g es tio n . I t  u n d e rg o e s  e x te n s iv e  f irs t-p ass  m eta b o lism  in  
th e  liver. T h e  m a in  m e ta b o lic  pa thvvay  is o x id a tio n  fo llo w ed  
b y  m e th y la tio n  a n d  ío rm a tỉo n  o f g lu c u ro n id e  a n d  su lía te  
co n ju g a te s . T h e  c y to c h ro m e  P 4 5 0  iso e n z y m e  CYP2D6 ìs 
p a rt ly  resp o n s ib le  fo r  th e  m eta b o lism  o f p a ro x e tin e . 
P a ro x e tin e  is vvidely d is tr ib u te d  th ro u g h o u t  b o d y  tissu es  
a n d  is a b o u t  9 5 %  b o u n d  to  p la s m a  p ro te in s . T he  
e lim in a tío n  h a lM iíe  o f  p a ro x e t in e  is r e p o n e d  to  b e  a b o u t 
21 h o u rs . E x c re tio n  is Via th e  u r in e  ( a b o u t 6 4 % ) a n d  th e  
faeces (a b o u t 3 6 % ), m a in ly  as  m e ta b o lỉte s  in  b o th  cases. 
P a ro x e tin e  is d is tr ib u te d  in to  b re a s t  m ilk  (see  B reast F e e d in g  
u n d e r  P re c a u tio n s  in  F lu o x e tin e , p . 4 2 2 .2 ).
R e íe re n c e s .

1. Dalhoíỉ K. tí al. Phannacokỉnetỉa oỉ paroxetíne in patỉems wỉth 
cirrhosis. Eur 3 ũ in  Pharmacol 1991; 41: 351-4.

2. Hicmke c  H lrtter s. Pharmacokinetics of seỉective serotonin reuptake 
inhibitors. Pharmacoi Ther 2000; 85: 11-28.

3. Cristina Castelli M, tí a i  Pharmacokỉnetic propenies oỉ once-daily oral 
ỉow-dose mesylate salt o ỉ paroxetỉne (LDMP 7.5 mg) following single 
and multiple doses in healthy postmenopausal women. ơ in  Ther 2013; 
35: 862-9?

Preparations
Proprietary Preparalions (details are given in  Votume B)

Single-ingredient PreportHions. Arg.: Aỉenexil; Aropax; D atevan; 
M eplan N euroưox; O lane; Pam oxet; Paxll; Psicoásten; Sico- 
p ax f; Sicociab Sostel; Tiarix; X ilanict; AustraL: Aropax; Extúie; 
O x etinet; Paxtine; Austría: A llenopan E nnos; Parocetan; Par- 
oxat; Seroxat; Belg.: A ropax; Seroxat; Braz.: Aropax; Arotín; 
Bencpax; Cebrilin: D epaxan; M oratus; Parox; Paxan; Paxib 
Paxtrat; Pondera; Roxetin; Senero ; Zyparox; Canad.: Paxil; 
Chile-. Aroxat; Bectam ; Pam ax; Posívyl; Roxepar; S ereưan; Tra- 
viata; china: Le You ( ® S ) ;  Seroxat Cz.: Apo-Parox;
Arketis; Parolex: R em ood; Seroxat; Denm.: Euplix; O ptipan 
P aro c  Paroxegea ' Pasorex; Serorex; S íroxat; Serõxetabs; FÚI.: 
O pápar; S e ro x a t Fr.: D eroxat; Divarius; Ger.: ParoLicht; Par- 
oxalon; P a ro x att; Seroxat; Tagonist; Gr.: Noprilex; Parolet; Par- 
osat; Paroxia; P a x in o l Prexat; Seroxat' Solben; Stiliden; Taberil; 
Htmg Kotig: Parodn; Seroxat; Hung.: Apodepi: Paretin ;'Paro - 
gen; Paroxat; Rexetin; Seroxat; X etanor; ĩndũr. .Cinpar-CR; 
Deprox; Leparox; O xitine; Panex; Paradise; Pari; Pàrotin; Xet; 
Indon.: S ero x att; Irt: M eloxat; Parosen Parox; Paxt; Seroxat; 
Israel: Parotin; Paxxet; Seroxat; ItáL: D apagut; Daparox; Dro- 
paxin; Eutim il; Serestill; Se ieupin ; Seroxat; Stiliden; Jpn: Paxil; 
Malaysia: Seroxat; M íx :  A po-O xpar; Aropax; Ixicrol; ò n tra c e l'

The Symbol t  denotes a preparation no longer actively marketed

http://www.mhra.gov.uk/home/idcplg
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Paxil; Tam cere; X ettoran ; Neth.: Seroxac Norw.: Seroxat; NZ: 
Aropax; Loxam ine; Phữipp.: Panex; Seroxat; PoL: Arketis; 
D eprozelt; ParoG en; Parom erck; Paroxinor; Paxera tìo t; Paxtin; 
R exetin; Seroxat; Xetanor, Port: D enerval; Dropax; Paxetil; 
Paxpan  Ritlem i; Seroxat; Stiliden; Voltak; Zanoxina; Rus.: Acta- 
paroxẽtine  (AxranapoKceiHH); A depress (Anenpecc); Paxil 
(ITaxcmi); PIisil (IIiunKn); R exctìn  (PexceTOH); Serestill 
(CHpecnuiii); S.Afr.: A ropax; D ep aro c  Parax; Paxil; S ed arin t; 
Serrapress; Xet; singapore. Seroxat; Spain: A rapaxel' C asbolt; 
D aparox; Prosinor; M otivan; P a ra to n in af; Seroxat; Xetin; Zuria; 
Swcd.: Arketìs; Paroxiílex; Seroxat; Switz.: Deroxat; Parexat-ị-; 
Paronex; P a ro x eto p t; Thai.: Seroxat; Turk.: N oktura; Parotcva: 
Paxera; Paxil; Paxotin; Seroxat; X etanon Zoxapan VK: Seroxat; 
ưkr.: Paroxin (ĩlapoxcHH); R exetin  (Percemm); USA: Brisdelle; 
Paxll; Pexeva; Venez.: Paxil.

Phormacopoeid Preparations
BP 2014: Paroxetine  Tablets;
U SP 36: P aroxetíne Tablets.

Phenelxine Sulfate (BANM, piNNMi 

Fenelzinạ, sulfato de; Phéneláne, Sulíate de; Pheneláne 
Sulphate; Phenelzini Sulías; Sulíato de fenelzina; OeHe/ib3u- 
Ha C y iibộaT . . ;
Phenethylhydrazine hydrogen sulphate. 
C8H,2N2,H2SO «=2343
CAS —  51 71-8 (phenelzine); 156-51-4 (phenelỉine sulíate). 
ATC —  N06AF03.
ATC Vet —  QN06AF03.
UNII —  2681D7P965.

p h a rm a c o p o e ia s .  I n  Br. a n d  us.
B P  2 0 1 4 : (P h e n e lz in e  S uU ate). A w h i te  povvder o r  p e a rly  
p la te le ts  vVith a p u n g e n t  o d o u r .  F re e ly  so lu b le  in  vvaten 
p rac tic a lly  in so lu b le  in  a lc o h o l, in  c h lo ro fo rm , a n d  in  e th e r . 
P ro te c t  b o m  lỉg h t.

U S P  3 6 : ( P h e n e lá n e  S u lía te ) . A w h i te  to  y e Ilo w ish -w h ite  
povvder h a v in g  a  c h a ra c te r is t ic  o d o u r .  F ree ly  so lu b le  in  
vvater; p ra c tic a lly  in so lu b le  in  a lc o h o l. ìn  c h lo ro ío rm , a n d  in  
e th e r .  p H  o f a  1%  s o lu t io n  in  w a te r  is b e tw e e n  1.4 a n d  1.9. 
S to re  in  a ir t íg h t  c o n ta in e rs .  P ro te c t  b o m  h e a t  a n d  lig h t.

Uses and Administration
M o n o a m in e  o x id a se  in h ib ito rs  (M A O Is) in h ib it  th e  a c tio n  
o f  m o n o a n ũ n e  o x id ase , th e  e n z y m e  resp o n sib le  for th e  
m e ta b o lism  o f s e v era l b io g en ic  a m in e s . M o n o a m in e  o x id ase  
ex is ts  in  tw o  ío rm s , ty p e  A  a n d  ty p e  B . M o n o a m in e  o x id ase  
t y p e  A  p r e í e r e n t i a l l y  d e - a m i n a t e s  a d r e n a l i n e ,  
n o ra d re n a lin e ,  a n d  s e ro to n in  w h e re a s  m o n o a m in e  o x id ase  
ty p e  B  p r e í e r e n t ia l ly  m e ta b o lis e s  b e n z y la m in e  a n d  
p h e n y le th y la m in e ;  d o p a m in e  a n d  ty ra m in e  a re  d e -  
a m ỉn a te d  b y  b o th  fo rm s  o f  th e - e iu y m e .
•  T h e  t ra d itio n a l  M A O Is su c h  a s  p h e n e lz in e .  ip ro n iaz id , 

i s o c a ib o x a á d ,  a n d  t ra n y lc y p ro m in e  a re  in h ib ito rs  o f 
b o th  tỵ p es; a p a r t  b o m  tra n y lc y p ro m in e , vvhich p ro d u c e s  
a  le ss  p r o lo n g e d  in h ib i t io n  o í  t h e  enz> 'm e th a n  
p h e n e lá n e ,  a ll a re  h y d ra z in e  d e riv a tiv e s  a n d  b in d  
irre v ers ib ly .

•  S e lec tiv e  in h ib i to r s  i n d u d e  se le g iỉin e  (p. 9 1 5 .2 ), a n  
irre v e rs ib le  i n h ib i to r  o f m o n o a m in e  o x id ase  ty p e  B u se d  
in  t h e  t r e a tm e n t  o f P a rk in so n 's  d ise a se  a n d  d ẽ p ressio n . 
C lo rg ilin e , a n  ữ re v e rs ib le  se lec tiv e  ty p e  A  in h ib ito r , w as 
in v e s tig a te d  fo r  u s e  as a n  a n tid e p re s sa n t.

•  R e v ersib le  in h ib i to r s  o f  m o n o a m ìn e  ox idase  ty p e  A 
(RIM A s) a re  u se d  in  t te a tm e n t  o f  d e p re ss io n  a n d  in c lu d e  
m o d o b e m id e .

A n tìd e p re s sa n t a c tiv ity  a p p e a rs  to  res id e  m a in ly  vvith 
in h ib i t io n  o í  m o n o a m in e  o x id ase  ty p e  A  a lth o u g h  th e  m o d e  
oi a c tio n  o f th e s e  d ru g s  in  đ e p re s s io n  is n o t  íu lly  
u n d e rs to o d . S e lec tiv e  in h ib ito rs  a re  d a ũ n e d  to  h a v e  íevver 
o r  less s e v e re  a d v e rs e  e ữ e c ts  t h a n  n o n -se le c tiv e  in h ib ito rs . 
As ty ra m in e  is d e -a m in a te d  b y  b o th  m o n o a m in e  o x id ase  
ty p es  A  á h d  B, in h ib i tin g  o n ly  o n e  o f  th e  e n z y tn e s  a llo w s for 
c o n tin u e d , a lb e it  re d u c e d . d e -a m in a t io n . T h u s  th e  d ie ta ry  
p re e a u t ìo n s  t h a t  n e e d  to  b e  o b se rv e d  vvith n o n -se le c tiv e  
in h ib i to r s  a rẹ  less s tr in g e n t  vvith t h e  se lec tiv e  in h ib ito rs .

P h e n e lz in e  a n d  oứier a n tíd e p re s s a n t  M A O Is a re  u se d  in  
th e  t r e a tm e n t  o f a ty p ic a l  d e p re s s io n , p a rt ic u la rly  w h e re  
p h o b ic  í e a tu re s  o r  a s s o d a te d  a n x ie ty  a re  p re se n t,  o r  in  
p a tie n ts  w h o  h a v e  n o t  re sp o n d e d  to  o th e r  a n tìd e p re ssa n ts . 
H o w e v e r, th e  r isk s  a s s o d a te d  vvith irre v e rs ib le  n o n -se le c tiv e  
M A O Is u s u a lly  m e a n  th a t  o th e r  a n tid e p re s s a n ts  a re  
p re te r re d .  U p to  a  m o n th  m a y  e la p se  b e to re  a n  a n tid e p re s -  
s a n t  r e sp o n se  is  o b ta in e d  w ith  M A O Is. A f te r  a  re sp o n se  h a s  
b e e n  o b ta in e d  m a in te n a n c e  th e r a p y  m a y  n e e d  to  b e  
c o n tin u e d  fo r  a t  le a s t  6 m o n th s  (12 m o n th s  in  th e  e ld e rly ) to  
a v o id  re la p se  o n  s to p p in g  th e ra p y . P a tie n ts  w ith  a h is to ry  of 
r e c u r r e n t  d e p re s s io n  s h o u ỉd  c o n tin u e  to  rec e iv e  m a in -  
t e n a n c e  t r e a tm e n t  fo r  a t  le a s t  2 y e a rs . C a rc  sh o u ld  be  ta k e n  
in  e ld e r iy  p a tie n ts  b e c a u s e  o f  a n  in c re a se d  su scep tib ility  to  
a d v e rse  eH ects. M o re o v e r , th e ra p y  w ith  th e  n o n -se le c n v e  
in h ib ito rs  is p a rt ic u la r ly  u n s u ita b le  fo r  p a tie n ts  c o n s id e red  
u n a b le  to  a d h e re  to  t h e  s tr ic t d ie ta ry  re q u ire m e n ts

n e c e s sa ry  fo r safe u sa g e . (F o r  c o n tr a - in d ic a tio n  in  ch ild ren , 
see  u n d e r  P re c a u tio n s , p . 4 4 6 .2 ) .

P h e n e k in e  is g iv e n  o ra lly  a s  th e  su lía te  a lth o u g h  doses 
a re  e x p re sse d  in  t e n n s  o f  t h e  base; p h e n e ừ in e  su l/a te  
2 5 .8 m g  is e q u iv a le n t  to  a b o u t  1 5 m g  o f  p h e n e lz in e .  T he  
u s u a l  in it ia l  d o se  is e q u iv a le n t  to  p h e n e lz in e  1 5 m g  th re e  
tim e s  daily ; ií  n o  re sp o n se  h a s  b e e n  o b ta in e d  a ỉte r  2 w eek s 
th e  d o sa g e  m a y  b e  in c re a se d  to  1 5 m g  ío u r  tim es daily ; 
s e v ere ly  d e p re sse d  p a tie n ts  i n  h o sp ita l m a y  b e  g iv en  u p  to  
30 m g  th re e  tim e s  d a ily . O n c e  a  resp o n se  h a s  b e e n  o b ta in e d  
th e  đ o sag e  m a y  b e  g ra d u a lly  re d u c e d  fo r  m a in te n a n c e  
th e ra p y ; so m e  p a tie n ts  m a y  c o n tin u e  to  re s p o n d  to  1 5 m g  
o n  a ũ e m h te  days.

P h e n e lz in e  s h o u ld  b e  w ith d ra w n  g ra d u a lly  to  re d u c e  th e  
risk  o f  vvithdravval sy m p to m s.

Anxiety disorders. M A O ls h a v e  b e e n  u s e d  in  th e  ơ e a t-  
m e n t  o f a n x ie ty  d iso rd e rs . M A O Is a p p e a r  to  b e  e ílec tiv e  in  
panic disorder (p . 1 0 2 9 .1 ). T h e y  a lso  a p p e a r  to  b e  effective 
in  soáaỉ anxiety disorder (se e  u n d e r  P h o b ic  D isorders, 
p . 10 2 9 .1 ) a n d  c a n  im p ro v e  a n t id p a to r y  a n x ie ty  a n d  fu n c-  
tio n a l d isab ility . T h e  m a in  t r e a tm e n l  ío r  post-traumatic strtss 

ị disorder (p. 1029.2) is p s y c h o th e ra p y  b u t  M A O Is a re  o n e  of 
, th e  a l te m a t iv e s  th a t  c an  h e lp  to  r e d u c e  t ra u m a tic  rccollec- 
ị tio n s  a n d  n ig h tm a re s , a n d  to  rep re ss  (lashbacks.

1 R e íe re n c e s .
Ị 1. Buỉguts J. Valleịo J Therapcutic rcspunsc [O phcnclzine ỉn patiems vvi:h 

panic disorder and agoraphobia n í ih  panic attackv J ơ itt Pỉyehiatry 1987; 
48: 5 5-9.

2. Prank JB. rí a i  A randomized clinical uiaỊ uf phenelrine and ỉmipramine 
for postrraumatỉc sưess dìsorder. Am J  hychiairy ỉ 988; 145: 1289-91.

3. Heimberg RG, et ai. Cognitive behavioural group thcrapy vs phenelzine 
thcrapy íor HKàal phobia: 12 wcck outcome. A rd t Ccn Fiychiứtry 1998; 
55: 1133-41.

4. Aarre TF. Phcncirinc cĩỉicacy in reíraciory socỉal anxiety dũorden a case 
scríes. Sorả J  Psychiũírỵ 2003; 57: 313-15.

Depression. As d iscu ssed  o n  p . 398.1 th e re  is v e ry  little  
d itte re n c e  in  e íh c a c y  b e tw e e n  th e  d iữ e r e n t  g ro u p s  of 
a n tid e p re s s a n t d ru g s, a n d  c h o ic e  is o í te n  m a d e  o n  th e  
basis  o f a d v e rse  e ííe c ts . M A O Is a re  ra re ly  u se d  as Tirst- 
c h o ic e  a n tid e p re s sa n ts  b e c a u s e  of th e  d a n g e rs  o f d ie ta ry  
a n d  d n tg  in te ra c tio n s . E v e n  in  d e p re sse d  p a tie n ts  w ith  
a ty p ica l, h y p o c h o n d ria c a l , h y s te r ic a l, o r  p h o b ic  fea tu res . 
for w h ic h  M A O Is a re  p a rt ic u la r ly  effec tive , it is o ften  
re c o m m e n d e d  th a t  a n o th e r  a n tìd e p re s s a n t  ty p e  sh o u ld  be  
tr ie d  first. R ev e rs ib le  in h ib i to r s  o f m o n o a m in e  ox id ase  
ty p e  A  (RIM A s) o ffe r a n  a lte m a t iv e  to  t h e  M A O Is a n d  less 
strict- d ie ta ry  res tr ic tio n s  a re  n ecessa ry . T h e y  m ay  b e  effec- 
tiv e  in  d e p ressiv e  d iso rd e rs , a l th o u g h  th e ir  re la tiv e  efficacy 
in  a ty p ic a l d e p re s s io n  re m a in s  to  b e  es ta b lish e d .

C o m b in a tio n  th e ra p y  w ith  d iííe rin g  classes of a n tỉd e p re s -  
sa n ts , i n d u d in g  th e  M A O Is, h a s  b e e n  u se d  in  th e  t re a tm e n t 
o ( d ru g -re s is ta n t  d e p re s s io n . Hovvever, su c h  th e ra p y  m ay  
re s u l t  in  e n h a n c e d  a d v e rse  r e a n io n s  o r  in te ra c tio n s  a n d  
re q u ir e s  e x p e r t  su p e rv is io n . F o r  í u r t h e r  d e ta ils , see  
A n tid e p re s sa n ts  u n d e r  In te ra c tio n s ,  p . 4 4 7 .2 .

Hyperaciivily. W h e n  d ru g  th e r a p y  is r e q u ừ e d  for a t te n tio n  
d e í id t  h y p e ra c tiv iry  d iso rd e r  (p. 2 3 1 4 .1 ), in itia l tre a tm e n t  
is u s u a lly  w ith  a  C entral s t im u la n t.  M A O Is h a v e  b e e n  u sed  
su cce ss lu lly  b u t  p ro b le m s  w ith  d ie ta ry  res tric tio n  a n d  
p o te n tia l  d ru g  in te ra c tio n s  h a v e  l im ite d  th e i r  u se .

Migraine. N u m e ro u s  d ru g s  h a v e  b e e n  u se d  fo r  th e  
p ro p h y la x is  o f m ig ra in e  (p. 6 7 0 .3 ), a l th o u g h  p ro p ra n o lo l 
is g e n e ra lly  p re íe rre d .  A n tìd e p re s sa n ts  su c h  as th e  tricyc- 
lics c a n  b e  u se tu l  a l te m a t iv e s  vvhen th e s e  d ru g s  a re  in ef- 
íec tiv e  o r  u n s u ita b le .  M A O Is a re  b e s t rese rv e d  fo r sev ere  
cases r e ừ a c to ry  to  o th e r  ío rm s  o f  p ro p h y la c tic  ư e a tm e n t .

Adverse Effeds
A d v erse  e f f e a s  c o m m o n ly  a s so d a te d  w ith  p h e n e lz in e  a n d  
o th e r  M A O Is in d u d e  o r th o s ia tic  h y p o te n ã o n  a n d  a tta c k s  of 
d izz iness. O th e r  c o m m o n  a d v e rs e  eH ects in d u d e  h e a d a c h e , 
d ry  m o u th ,  c o n s t ip a t io n  a n d  o t h e r  g a s tr o in te s tin a l  
d is tu rb a n c e s  ( in c lu d in g  n a u s e a  a n d  v o m itin g ) , a n d  o e d e m a . 
D ro v rá n ess , vveakness, a n d  ta tig u e  a re  re p o r te d  íre q u e n tly  
a l th o u g h  CNS s tim u la tio n  m a y  a lso  o c c u r  a n d  sy m p to m s 
in c lu d e  a g ita tio n , n e rv o u s n e s s ,  e u p h o r ia ,  res tle ssn ess , 
in so m n ia ,  a n d  c o n v u ls io n s .  P sy c h o tic  ep iso d es , vvith 
h y p o m a n ia  o r  m a n ia , c o n íu s io n , h a llu d n a r io n s ,  o r  to x ic  
d e lir iu m , m a y  b e  in d u c e d  in  su sce p tib le  p e rso n s .

Svveating a n d  m u s d e  ư e m o rs ,  tvv itch ing , o r  h y p e rre -  
ũ e x ia  m a y  o c cu r, vvhich in  o v e rd o sa g e  m a y  p re s e n t  as 
e x tre m e  h y p e rp y re x ia  a n d  n e u ro m u s c u la r ir r i ta b i l i ty .  O th e r  
r e p o r te d  r e a a io n s  i n d u d e  b lu r re d  Vision, n y s ta g m u s , 
u r in a r y  re te n t io n  o r  d ư S c u lty  in  m ia u r i t io n ,  a rrh y th m ia s , 
ra sh e s , le u c o p e n ia , se x u a l d istu rb a n c e s , a n d  vveight g a in  
w ith  in a p p ro p r ia te  a p p e ti te .  J a u n d ic e  h a s  b e e n  rep o r te d  
w ith  h y d ra z in e  M A O Is a n d . o n  ra r e  occasions, ía ta l 
P ro g ressiv e  h e p a to c e llu la r  n e c ro s is . P e r ip h e ra l  n e u ro p a -  
th ie s  a s so d a te d  vvith th e  h y d ra z in e  d e riv a tiv e s  m a y  b e  
c a u se d  b y  p y r id o x in e  d e h d e n c y .  H y p o n a tra e m ia , possib ly  
d u e  to  in a p p ro p r ia te  s e c re tio n  o f a n tid iu re t ic  h o rm o n e , h as

b e e n  a s s o d a te d  w i th  t h e  u se  o f a n tid e p re s sa n ts , p a rt icu la rly  
in  th e  e ld e r ly .

S y m p to m s  o f  o v e r d o s a g e  m a y  b e  m in o r  a t  ũ rs t  an d  
p ro g re ss  o v e r  t h e  e n s u in g  2 4  to  4 8  h o u rs . A i te r  m ild  
o v e rd o sa g e  a n d  s y m p to m a tic  a n d  su p p o rtiv e  th e ra p y , 
re c o v e ry  m a y  o c c u r  i n  3 to  4  days, b u t  a í t e r  m assive  
o v e rd o sa g e  sy m p to m s  m a y  p e rs is t fo r u p  to  2  vveeks. CNS 
d e p re s s io n  a n d  d rovvsiness h a v e  b e e n  n o te d  w i th  o v e r-  
d o sa g e , b u t  CN S s tlm u la tio n  is m o re  c o m m o n , vvith 
i rr ita b il ity ,  h y p e ra c t iv i ty ,  a g ita tio n , h a llu c in a t io n s ,  OI 
c o n v u ls io n s .  R e s p i ra to ry  đ e p re s s io n  a n d  c o m a  m a y  
u ltim a te ly  o c c u r. C a rd io v a sc u la r  e ííec ts  i n d u d e  h y p e r-  
te n s io n , s o m e d m e s  w i th  s e v e re  h e a d a c h e , a h h o u g b  
h y p o te n s io n  is  m o re  í re q u e n tly  rep o r te d ;  c a rd ia c  a rrh y th -  
m ia s  a n d  p e r ip h e ra l  co lla p se  c a n  a lso  d e v e lo p . P rofuse  
svveating, h y p e rp y re x ia ,  a n d  n e u ro m u s c u la r  e x d ta t io n  w ith  
h y p e rre f le x ia  a re  a lso  p ro m in e n t  íe a tu re s  o f o v erd o sa g e .

M A O Is h a v e  b e e n  th e  m o st c o tn m o n ly  im p lic a te d  d rugs 
in  th e  s e ro to n in  s y n d ro m e  (see  p . 4 4 5 .2 ). A  sev ere  
h y p e r te n s iv e  crisis , so m e tím e s  ía ta l, m a y  o c c u r if a n  M AOI 
is ta k e n  w i th  so m e  o th e r  d ru g s  o r  c e n a in  foods (see 

I In te ra c tio n s ,  p . 4 4 7 .1  a n d  p. 4 4 6 .3 ). T hese  re a c tio n s  are 
Ị  c h a ra c te r is e d  b y  s e v e re  h e a d a c h e  a n d  a ra p id  an d  
Ị so m e tim e s  p ro lo n g e d  r ise  in  b lo o d  p res su re  fo llo w ed  by 
; in tra c ra n ia l  h a e m o r rh a g e  o r  a c u te  ca rd ia c  (a ilu re .

F or th e  a d v e rse  e f f e a s  o f rev e rs ib le  in h ib ito rs  of 
m o n o a m in e  o x id a se  ty p e  A (RIM A s), see M o clo b em id e , 
p . 4 3 7 .3 .

Incidence of adverse effects. A s u s p id o n  th a t  t h e  r e p o n c d  
a d v e rse  eH ects o f M A O Is w e re  b o th  e x a g g e ra te d  a n d  over- 
e m p h a s ise d  p r o m p te d  a c o m p a ra tiv e  s lu d y  in  p a tie n ts  
re c e iv in g  p h e n e lz in e  o r  im ip ra m in e .1 T he  r e p o n  n o te d  
th a t  th e  d o sag es  o f p h e n e lz in e  u se d  vvere a t  th e  u p p e r  e n d  
of th e  u s u a l  th e r a p e u r ic  ra n g e  (m e a n  77  m g  d a ily )  vvhile 
th o se  of im ip ra m in e  w e re  in  th e  m id d le  of th e  u su a l th e r -  
a p e u tic  r a n g e  (m e a n  1 3 9 m g  da ily ). T h e  p ro íile  o f  adversc  
e ữ e c ts  in  t h e  tw o  g ro u p s  w a s  v e ry  sim ilar. VVith th e  excep- 
t io n  o f s ig n ih c a n tly  in c re a se d  in d d e n c e  of d rovvsiness in 
th e  p h e n e lz in e  g ro u p , th e  2 g ro u p s  d íd  n o t  d i í íe r  in  th e  
ử e q u e n c y  o f  a u to n o m ic ,  CNS, c a rd io v ascu la r, o r  p sycho lo - 
g ical a d v e rse  effec ts . Hovvever, a  s ig n ih c a n tly  g r e a te r  n u m - 
b e r  of p a tie n ts  g iv e n  p h e n e lz in e  h a d  to  s to p  th e i r  tre a t-  
m e n t  b e c a u s e  o f t h e  s e v erity  o f th e  a d v c rs e  e f le a s  
N o n e th e le s s  it  w a s  c o n s id e re d  th a t  p h e n e lz in e  w a s  rea so n - 
a b ly  v v e ll-to le ra ted  w h e n  c o m p a re d  vvith im ip ra m in e .

O th e rs  h a v e  a lso  s tu d ie d  th e  a d v e rse  e f f e a  p ro ũ le  oi 
p h e n e lz in e  a n d  m a d e  c o m p a riso n s  vvúh tra n y lc y p ro m in e  
a n d  im ip ra m in e .2-3 A  re tro sp e c tiv e  revievv in v o lv in g  198 
p a tie n ts  c o n d u d e d  th a t  a l th o u g h  p h e n e lz in e  w a s  m o re  
lik e ly  t h a n  th e  o th e r  tvvo d ru g s  to  in d u c e  a d v e rse  etlects, 
d ru g  vvithdravval b e c a u s e  o f  a d v e rse  e líec ts  w as less Iíkely tc 
o c cu r. T his w a s  p r o b a b ly  b e c a u s e  p h e n e lz in e  sh o w e d  d e a r -  
c u t  d in ìc a l  e íĐ cacy  r e s u ltin g  in  p resc rib e rs  b e in g  r e lu a a n t  
to  sto p  th e ra p y .

1. Evans DL. et a i  Early and late side eííeos of phenelũne. J  Ciir 
Psychophamtaceỉ 1982; 2: 208-10.

2. Rabkin J, a  aỉ. Advcrsc rcaaions to monoamine oxidase ìnhibimrs. P ar 
I; a comparatíve smdy. J  Clin Psycho?harm«>.vtì 984; 4: 270-8.

3. Rabkin JG. et al. Adversc reactions to monoamine oxidase inhibitors 
P an  II: ưeatm ent correỉates and dinical managem ent. J Cỉin 
Pĩychopharmơcoỉ 1985; 5: 2-9.

Ettects on the cardiovascular S ystem . M A O Is a re  gener- 
a lly  c o n s id e re d  to  b e  re la tiv e ly  fre e  of ad v e rse  c a rd io v ascu - 
la r  e í í e a s .  T h e  h y p e n e n s iv e  re a c tio n  th a t  m a y  follow  
in te ra c tỉo n s  of M A O Is vvith ío o d s  o r  o th e r  d ru g s  is w el! 
knov v n  (see  In te ra c t io n s ,  p . 4 4 6 .3  a n d  p . 4 4 7 .1 )  b u t  o r th o -  
s ta tic  h y p o te n s io n  m a y  a lso  o c c u r w h e n  th e s e  d ru g s are 
u se d  o n  th e i r  ovvn.

In  a s tudy* in v o lv in g  14 p a tie n ts  it vvas lo u n d  th a t  
p h e n e lz in e  p ro d u c e d  b o th  a s ig n ih c a n t d e c re a se  in  systolic 
b lo o d p re s s u re  vvhile ly in g  dovvn, a n d  s ig n ilic a n t o r th o s ta tic  
h y p o te n s io n ; in  2 p a tie n ts  th e se  eH ects o n  b lo o d  p ressu re  
m e a n t  t r e a tm e n t  h a d  to  b e  a lte re d . D iU erences b e tw e e n  th e  
e h e c ts  o f  p h e n e lz in e  a n d  th o se  re p o r te d  fo r t h e  tricyclit 
a n tid e p re s s a n ts  w e re  n o te d . Tricyclics w e re  n o t  knovvn tc  
a ííe c t  ly in g  sy sto lic  b lo o d  p re s su re  a n d  a lth o u g h  b o th  
u ic y d ic s  a n d  p h e n e lz in e  c o u ld  c a u se  o r th o s ta tic  h y p o - 
te n s io n , w i th  th e  tricy clics  it  ty p ic a lly  r e a c h e s  a  m a x im u rr  
w i th in  th e  first w e e k  o f  t r e a tm e n t  vvhereas w ith  p h e n e lz in e  
th e  m a x im u m  e f f e a  vvas n o te d  a íte r  4  vveeks. A d d itio n a lly , 
t h e  s tu d y  p ro v id e d  s o m e  in d ic a tio n  th a t  th e  b lo o d  p ressu re  
e í íe c ts  o f p h e n e lz in e  m a y  a t t e n u a te  vvith  t im e , a 
p h e n o m e n o n  th a t  is n o t  knovvn to  o c c u r  w ith  t h e  tricyclics

1. Kronig Mfl. et aỉ. Blưod pressure eíĩects of phenetxine. J Clir 
Psychõpharmacoỉ 1983; 3; 307-10.

Effect$ on the endocríne S y stem . M A O ls m a y  in d u ce  
hyperprotactinaemia' a n d  th is  h a s  le d  to  g a la c to rrh o e a  in  
vvo m en .1 O c c a s io n a lly , M A O Is m a y  c a u se  dilutional hypo- 
natraemia d u e  to  a  r e d u c t io n  in  th e  r e n a l  e x c re tio n  o f free 
vvater m e d ia te d  b y  b o th  e n h a n c e d  v a so p re ss in  re le a se  an d  
in c re a se d  a n tid iu re t ic  a c tio n  o n  th e  r e n a l  tu b u le .3 T he  UK 
CSM , c o m m e n tin g  o n  re p o r ts4 it h a d  re c e iv ed  o f h ypo- 
□ a tra e m ỉa  w ith  a n tid e p re s s a n ts  ( f lu o x e tin e . p a ro x e tin e .

All cross-reíerences reíer to entries in Volume A
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lo íe p ra m in e , d o m ip r a m in e ,  a n d  im ip ra m in e ) .  c o n s id e re d  
th a t  i t  w a s  lik e ly  to  o c c u r  w ith  a n y  a n tid e p re s s a n t  a n d  ' 
u s u a lly  in v o lv e d  e ld e r ly  p a tie n ts .

1. Slater SL, et al. Elevadon o ỉ p lism a-prolictin  by m onoamine-oxidaíe 
inhỉbỉtors. Lancet 1977; ỉi: 275-6.

2. Sega! M, Beys RF. Inappropriate lactadon. BMJ 1969; 4: 236.
3 Baylb PH. Drug-inducêd êndocrỉne disordcrs. Advent Drttg Reađ Buỉl 

1986; No 116: 432-5.
4. CSM/MCA. Antỉdepressant-ỉnduced hyponatraem ỉa. Currertí Probkms 

1994; 20 :5 -6 . Also ãvaỉlable at: http://www.m hra.gov.uk/hom e/idcplg? 
Idcsérvỉce*G£T_FILEÔ-dDocName=CON20 ỉ 561 ó&RevisionScỉectíon- 
Method~LatestReieased (accesscd 05/08/08)

Effects on ihe Bver. P u b lis h e đ  ca  se  r e p o r ts  o f  h e p a to to x ic  
r e a c tio n s  to  M A O Is h a v e  in d u d e d  j a u n d ìc e  in  4  p a tie n ts 1 
a n d  h e p a d c  ía i lu re  p ro g re s s in g  to  e n c e p h a io p a th y  I n  2 
p a tie n ts ;2 th is  la t te r  re a c t io n  w a s  a t t r ib u te d  to  a  h y p e r-  
se n s it iv ity  rea c tio n .

O f 91 cases  o{ h e p a ti tis  a s s o d a te d  w i th  a n tid e p re s s a n ts  
r é p o r te d  to  F re n c h  'p h a rm a c o v ig ila n c e  c e n tre s  f ro m  1 977  to  
1983, a n  M A O I ( ip r o n ia ã d )  w à s  im p lic a te d  in  1 1. T h e se  1 1 
cases  w e re  a s s o d a te d  vvith cy to ly tìc  r e a c t io n s  a n d  5 p a tie n ts  
d ie d .3

T w o  cases  o f  í u lm in a n t  h e p a tic  ía i lu re  h a v e  b e e n  
r e p o r te d 4 a f te r  u se  o f  p h e n e lã n e  f o r  4  m o n th s ;  a ll  o th e r  
c a u se s  o f  a c u te  l iv e r  d a m a g e  w e re  r u lc d  o u t. B o th  p a tie n ts  
r e c o v e re d  a f te r  e m e rg e n c y  liv e r  t ra n s p la n ta tio n .

1. Holdíworth CD, ei aí. Hepetltỉs caused by the  new er amine-oxìdase- 
ỉnhibitỉng đnigs. Laneet 1961; U: 621-3.

2. VVỈIkinson SP, et ai. Frequency and type of rena l and elecơolyte disorders 
ỉn fuỉminam hepatíc ỉaiỉurc. B M J1974; 1 :186-9 .

3. Leỉebure B. et ai. Hépatítes aux anddépressetưs. Thtrapie 1984; 39: 509-
16.

4. Gómez-Gil E. €t ai. Phenehine-lnduced fulm ỉnant hepadc ỉaỉlure. Aítn 
Intem Med 1996; 124: 692-3.

Effecte on the nervous System. M A O Is  p r o d u c e  a  v a rie ty  
o f e ữ e c ts  o n  th e  n e rv o u s  System . D ro w sin e s s  is  h e q u e n t ly  
r e p o r te d  b u t  s y m p tó m s  o f  CNS s tim u la tio n , in c lu d in g  ag i- 
t a t io n , n e tv o u s n e s s ,  a n d  e u p h o r ia  m a y  a lso  o c c u n  p sy -  
c h o tic  ep iso d e s  m a y  b e  ỉn d u c e d  in  su sc e p tib le  in d iv id u a ls . 
F u r th e r  a d v e rse  n e ũ ro lo g ic a ỉ  r e a c t io n s  a rè  đ e sc r ib e d  u n d e r  
E p ile p to g e n ic  Effect, p . 4 4 5 .1 , a n d  E x tra p y ra m id a l EH ects, 
p . 4 4 5 .2 .

P e i ip h e ra l  n e u ro p a th ie s ,  s o m e tim e s  a s s o d a te d  w i th  a  
d o c u in e n te d  p y r id o x in e  d e Đ d e n c y , h a v e  b e e n  re p o r te d  in  
p a tie n ts  re c e iv in g  p h e n e te in e .1-2 En m o s t  o f  t h e  p a tie n ts  t h e  
n e u ro p a th ie s  d e v e io p e d  6 w e e k s  to  4  m o n th s  a h e r  s ta r tin g  
p h e n e l á n e ,2 a l th o u g h  ín  ó n e  case  sy m p to m s  d id  n o t  o c c u r  
ío r  11 y e a rs .1 T h e  sy m p to m s  a lso  g e n e ra l ly  d isa p p e a re d  
w h e n  p y r id o x in e  vvas g iv e n  w ith  c o n t in u e d  p h e n e lT in e  
th e r a p y .2 T h e  p o ss ỉb ility  th a t  t h e  d ie ta ry  res tric tio n s  
im p o s e d  o n  p ẽ rs o n s  ta k in g  p h e n e l á n e  m ig h t  h a v e  
c o n tr ib u te d  to  a  lo w  p y r id o x in e  in ta k e  w a s  c o n ã d e r e d  
u n lik e ly .  T h e  m o s t p ro b a b le  m e c h a n is m  ío r  t h e  in d u c e d  
p y r id o x in e  d e ũ d e n c y  w a s  c o m b in a tio n  o f t h e  h y d r a á n e  
m o ie ty  w ith  t h e  p y r id o x a l fo n n  o f  t h e  v i ta m in  to  ío rm  a n  
in a c tiv e  c o m p o u n d .

M a n y  d ru g s  c a n  in h ib i t  tra n s in is s io n  a t  t h e  m y o n e u ra l  
j u n c t io n  u n d e r  e x p e r im e n ta l  c o n d lt io n s  a n d  i t  h a s  b e e n  sa id  
t h a t  p h e n e l á n e  m a y  c a u se  p o s to p e r a tiv e  r e s p ira to ry  
d e p re s s io n , p o ssib ly  th ro u g h  a  c o m b in e d  a c tio n  w ith  
n e u ro m u s c u la r  b lo ck e rs .3 F o r  t u r t h e r  d e ta iỉs , see  A n a e s-  
th e s ia  u n d e r  P re c a u tio n s , p . 4 4 6 .1 .

1. Helỉer CA. Prỉednun PA. Pyridoxine deíiâency  and  peripheral 
neuropathy associated w ith long-terra phene ỉdne  therapy. Am J  Med 
1983; 75: 887-8.

2. Stewart JW, et aỉ. Phenelzine-!nduced pyridoxỉne de&cỉency. J  Clin 
Psydtopharmacol 1984; 4: 225-6.

3. Lane RJM. Roudedge PA. Drug-induced neurological disoxders. Drugs 
1983; 26: 124-47.

Effects on sexual fundion. M A O Is s u c h  as p h e n e M n e  a n d  
t r a n y lc y p ro m in e  h a v e  b e e n  im p lic a te d  in  p r o d u d n g  b o th  
im p o te n c e  a n d  ta i lu re  o f  e ja c u la t io n .12 P r ia p ism  h a s  b e e n  
r e p o i te d  w ith  p h e n e lz in e .J T h e re  h a v e  a lso  b e e n  se v era l 
r e p o r ts  o í  íe m a le  a n o rg a sm ia  a tt r ib u te d  to  M A O Is, á n  
e ữ e c t  w h ic h  a p p e a rs  to  b e  d o s e -re la te d .4 Loss o f  lib ido  a n d  
im p o te n c e  a re  c o m m o n  sy m p to m s  o f  d e p re ss io n , o l te n  
m a k in g  th e  ro le  o f d ru g s  in  p r o d u d n g  se x u a l d y s tu n c tio n  
dU B cult to  assess.

ỉ. Sỉmpson GM. et aL Efiect$ oí and-depressants o n  genỉuvurỉnary 
íunction. Dừ Nerv Sytí 1965; 26: 787-9.

2. VVyatt RJ, et ai. T reatm eni of intractable narcoỉepsy w ỉth a monoamỉne 
oxidase ỉnhibitor. N  Engl J  Mtd  1971; 285: 987-91.

3. Yeraganỉ VK, G enhon s . Prỉapism reỉated to  phenelzine thexapy. N  En$l 
JM id  1987; 317: 117-18.

4. Shen w w , S au  LS. Ỉnhibiỉed íemale orgasm resulting from psychotropic 
drugs: a đínỉcal revíev?. J  ReprodMed 1983; 28: 497-9.

Epileptogenic effect. L icen sed  p r o d u c t  in ío rm a t ìo n  in d i-  
c a te s  t h a t  c o n v u ls io n s  r e p re s e n t  O n e  o f  th e  le ss  c o m m o n  
a d v e rs e  e ữ e c ts  o f M A O Is; th e y  m a y  b e  a  { e a tu re  o f o v e rd o -  
sage.

A  ty p ic a l g r a n d -m a l  's e ữ u r e  w i t h  t o n ic - d o n ic  c o n -  
v u ls io n s  h a s  b e e n  r e p o i te d  in  a  p a t i e n t  iv ith  n o  h is to ry  o f 
e p ile p sy  o r  p re d isp o s in g  íac to rs  s h o r t ly  a f te r  t h e  s ta r t  o f  
p h e n e l ã n e  th e r a p y .1 T h e  p o in t  w a s  m a d e  th a t  p h e n e h in e -  
ũ id u c e d  se iz u res  h a d  ra re ly  b e e n  s e e n .

1. Bhugra DK. Kaye N. P heneU ne ỉnduced grand mai seỉzure. Br J  ơ ìn  
P ra ã 1986; 40: 173-4.

E x tra p y ra m id a l  e ffe c ts . A  p a rk in s o n ia n  s y n d ro m e  d e v e l-  
o p e d  in  a  p a tíe n t  a b o u t  5 vveeks a ỉ te r  th e  s ta r t  o f  th e ra p y  
w ith  p h e n e h in e .  S y m p to m s  g ra d u a lly  r e s o lv e d  o v e r  10 
days a f te r  th e  w ith d ra w a l o f  p h e n e h in e .  T h e  m e c h a n ism s  
b y  w h ic h  p h e n e lõ n e  c o u ld  h a v e  in d u c e d  th e s e  e tte c ts  
w e re  d iscu ssed .1

ỉ . GUI m an MA, Sandyk R. Parldnsonỉsm Induced by a m onoam ine oxidase 
inhỉbitor. Poứgrad Med J  1986; 62: 235-6.

H y p o n a tra e m ia .  S ee  E ííec ts  o n  th e  E n d o c i in e  S y stem , 
p . 4 4 2  3.

Lupus. A  re v e rs ib le  lu p u s- l ik e  r e a c t io n  h a s  b e e n  re p o r te d  
ỉn  a  p a tie n t  w h o  h a d  b e e n  ta k in g  p h e n e b d n e  suU ate  fo r  8 
m o n th s . 1

1. SwarQ c. Lưpus*Ukc rcaction to phenelzỉne. JAMA 1978; 239:2693.

O v e r d o s a g e .  M A O Is in  o v e rd o se  ra re ly  p r o d u c e  se v e re  
h y p e rte n s io n ; th e  b lo o d  p re s su re  may b e  h ig h  o r  lo w , or 
m a y  a lte m a te  b e tw e e n  th e  tw o . M o re  c o m m o n ly  th e  
p a tie n t  g ra d u a lly  d ev e lo p s  vv idesp read  m u s d e  spasm s, tris- 
m u s, a n d  o p is th o to n u s  w ith  vvidely d i la te d  p u p ils  a n d  a  
h o t  a n d  sw e a tứ ig  sk ú i. A b o u t 16 to  2 4  h o u r s  a ỉ te r  in g es-  
t io n  p o te n tia l ly  £átal h y p e r th e rm ia  m a y  d e v e lo p ;  te m p e ra -  
tu re s  o f  42 .1  to  4 3 .8  d e g re e s  h a v e  b e e n  r e c o r d e d  im m e d i-  
a te ly  b e ío re  d e a th .  D is se m in a te d  ỉn tra v a s c u la r  
c o a g u la tỉo n , rh a b d o m y o ly sis , a n d  a c u te  tu b u Ị a i  n ec ro s is  
c a n  a lso  o c c u r .1

1. Henry JA. SpedSc problems oỉ drug íntoxỉcadon. Br J  Anaesth 1986; 58: 
223-33.

S e ro to n in  s y n d ro m e . T h e  s e r o to n in  s y n d ro m e  is a  d ru g -  
in d u c e d  excess in  s e ro to n e rg ìc  ac tiv ity  a t  C en tra l re c e p - 
to rs .1-10 I t is c h a ra c te r is e d  b y  th e  d e v e lo p m e n t  o f  at ieast 
three o ỉ  th e  ỉo llovving d in ic a l  íe a tu r e s  a f te r  a  re c e n t  c h a n g e  
m  a  ư e a tm e n t  re g im e n  in v o lv in g  se ro to n e rg ic  đ ru g s :1
•  a g ita tío n
•  a ta x ia
•  d iap h o re s is
•  d ia r rh o e a
•  íe v e r
•  h y p e ư e Đ e x ia
•  m ỹ o d o n u s
•  sh iv e r in g
•  c h a n g e s  in  m e n ta l  s ta tu s
S tric t a p p lic a tio n  o f  th e s e  c rite r ia  m a y  n o t  id e n tì íy  ea rly , 
m ỉld , o r  su b a c u te  cases o ỉ  s e ro to n in  s y n d ro m e  a n d  a  s im p le r  
d ia g n o s tic  a p p ro a c h  to cu s in g  o n  n e u ro m u s c u la r  í e a tu re s  
h a s  a lso  b ẽ ẽ n  su g g e ste d .10 T h e  s y n d ro m e  s h o u ld  b e  
d is t in g u ish e d  h o m  th e  h y p e r te n s iv e  crises p r o d u c e d  b y  th e  
in te ra c t io n  b e tw e e n  M A O Is a n d  ty ra m in e  (se e  I n te ra c tio n s  
o f M A O Is w ith  F oods, p . 4 4 6 .3 ) , a n d  b o m  t h e  n e u ro le p tic  
m a l ig n a n t  sy n d ro m e  (see  p . 1 0 5 0 .2 ) .3’4' 10

T h e  o n s e t  o f t h e  sy n d ro m e  is o t te n  v v ith in  m in u te s  o í  
a lte r in g  th e  re g ũ n e n , 10 a l th o u g h  so m e  c a se s  h a v e  o c c u rre d  
as  m u c h  as se v era l vveeks l a te r .2 T h e  o c c u rre n c e  a n d  
se v e r i ty  o f  th e  s y n d ro m e  d o  n o t  a p p e a r  to  b e  d o se -re la te d ,2 
b u t  to  d e p e n d  o n  th e  e x te rn  a n d  d u r a t io n  o ỉ  th e  r is e  in  
in tra sy n a p tic  s e ro to n in .5

T h e  s e ro to n in  sy n d ro m e  is re la tiv e ly  u n c o m m o n  a n d  
sy m p to m s  a re  u su a lly  m iỉd . H ovvever, s e v e r e  c o m p lica tio n s , 
in d u d in g  d isse m in a te d  in tra v a s c u la r  c o a g u la t ío n , s e v e re  
h y p e r th e rm ia ,  re sp ira to ry  ía i lu re , a n d  s e iz u rc s  h a v e  b e e n  
re p o r te d ;  th e re  h a v e  a lso  b e e n  ỉa ta ỉid e s .

T h e  s e ro to n in  sy n d ro m e  m a y  fo llo w  e x p o s u re  to  a  s in g le  
s e ro to n e rg ic  d ru g  o r, m o re  c o m m o n ly , a  c o m b in a tio n  o f 
su c h  d ru g s .2-5'10 I n  th e  p a s t, M A O Is  h a v e  b e e n  th e  m o s t 
c o m m o n ly  im p lic a te d  d ru g s  in  th is  s y n d ro m e , p a rt ic u la r ly  
w h e n  ta k e n  w i th  o th e r  a n tid e p re s s a n ts  su c h  a s  th e  
tricyclics, SSRIs, s e ro to n in  a n d  n o r a d r e n a lin e  r e u p ta k e  
in h ib ito rs  (SNRIs) i n d u d in g  v e n la ỉa x in e ,  t ra z o d o n e , l ith -  
iu m , a n d  try p to p h a n . (T he u s e  o f  c o m b in a tỉo n  th e r a p y  vvith 
s e ro to n e rg ic  a n tid e p re s s a n t  d ru g s  is d isc u sse d  u n d e r  
I n te r a a io n s  o f M A O Is vvith  o th e r  D rugs, p .  4 4 7 .2 .)  M A O Is 
c o m b in e d  w ith  t h e  o p io id s  d e x tr o m e th o r p h a n  a n d  p e th i-  
d in e  h a v e  a lso  p ro d u c e d  th e  s e ro to n in  s y n d ro m e . T h e  
in te ra c tio n  c a n  o c c u r  w i th  b o th  irre v e rs ib le  a n d  rev e rs ib le  
M AOỈS, a n d  vvith th o se  se le c tiv e  fo r  m o n o a m ỉn e  o x ỉd ase  
ty p e  A  su c h  a s  m o d o b e m id e  as  w e ll a s  w i th  n o n -se le c tiv e  
M A O ls ."  T h e  se le c tiv e  in h ib i to r  o f m o n o a m in e  o x id ase  
ty p e  B , se leg ilin e , m a y  a lso  p o se  p ro b le m s  a t  h ig h  d o se s  as  its  
se lec tiv ity  s ta r ts  to  d iim n ish .

A s u sa g e  o f  t h e  S S R Is  h a s  in c re a se d . so  to o  h a s  th e  
n u m b e r  o f re p o r ts  o f  a d v e rse  rc a c tio n s  w h e n  th e s e  d ru g s  
h a v e  b e e n  c o m b in e d  w i th  o th e r  s e ro to n e rg ic  d ru g s, 
i n d u d in g  th e  h e rh a l  p r e p a r a tìo n  S t J o h n 's  w o r t-

O t h e r  d r u g s  t h a t  m a y  p o te n t ia l ly  c a u se  s e ro to n in  
sy n d ro m e  in  c e rta in  d r c u m s ta n c e s  i n d u đ e  a n tie m e t ic s  su  c h  
as  o n d a n s e h o n ,  b u s p iro n e , c a rb a m a z e p in e ,  d ih y d ro e ig o t-  
a m ỉn e , m e th y le n e d io x y a m íe ta m ỉn e , s ib u tra m ỉn e , se le c tiv e  
s e ro to n in  (5 -H T |) a g o n ỉs ts  s u c h  as  s u m a tr ip ta n ,  a n d  
t ra m a d o l .3'*"10

S e r o to n e r g ic  p o t e n t i a t io n  m a y  a ls o  OCCÌ1T if  o n e  
se ro to n e rg ic  d ru g  is u s e d  a f te r  a n o th e r  w i th o u t  a lỉo v d n g  a 
s u f f id e n t  d r u g - f r e e  i n t e r v a l  a h e r  s to p p in g  th e  first. T h is  is

a  p a rt íc u la r  p ro b le m  w h e n  th e  first d ru g  is a n  irre v ers ib le  
M A O I o r  a  d ru g  w i th  a  lo n g  haU -life  su c h  as  th e  SSRI 
A uoxetine .

M o st cases o f  s e ro to n in  sy n d ro m e  reso lv e  w ith in  2 4  
h o u rs  a ỉte r  w i th d ra w a l  o f  t h e  o ữ e n d in g  d ru g s  a n d  g iv ing  
su p p o rtiv e  t h e r a p y , 1'4310 i n d u d in g  a p p ro p r ìa te  m an a g e -  
m e n t  o í  íev e r a n d  h y p e r th e rm ia  (p. 11 .3). B e n z o d iaz e p in es  
m a y  b e  of v a lu e  to  c o n tro l  a g ita tío n , m y o d o n u s ,  a n d  
se izu res . T he n o n - s p e d f ic  s e ro to n in  a n ta g o n is t  c y p ro h e p ta -  
d in e  m ay  be u s e h il  in  m o re  s e v e re  cases a l th o u g h  its  e ỉB cacy 
h a s  n o t  b e e n  e s ta b lish e d ;, •10 m e th y se rg id e  h a s  also  b e e n  
u s e d  w ith  so m e su c ce ss .2*3,6 O th e r  d ru g s  th a t  h a v e  b e e n  
t r ie d  in d u d e  p r o p ra n o lo l ,  c h ỉo rp ro m a z in e ,  a n d  d a n -  
ư o le n e 2-3'6-*'10 a l th o u g h  a d v e is e  eH ects m a y  l im it  t h e ứ  
u se íu ln ess .
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Treatment o f Adverse Effecfs
In  cases of o v e rd o sa g e  w i th  M A O Is th e  b e n e h t  o ỉ  gastric  
d e c o n ta m m a tío n  is  u n c e r ta in ;  h o w e v e r , in  p a tie n ts  w h o  
p re s e n t  w i th in  1 h o u r  a c tiv a te d  ch a rc o a l m a y  b e  g iv en  
orally , or, in  p o te n t ia l ly  ! if e - th re ạ te n in g  cases, t h e  s to m a c h  
m a y  b e  e m p tie d  b y  la v a g e ..  M a n a g e m e n t t h e n  la r g d y  
in v o lv es  in te n s iv e  sy m p to m a tìc  a n d  su p p o rtìv e  th e ra p y  
w ith  p a rt ỉc u la r  a t t e n t ìo n  b e ỉn g  g iv e n  to  CNS eS ec ts , ra ise d  
b o d y  te m p e ra m re  (w h ic h  m a y  d e v e lo p  in  to  m a lig n a n t 
h y p e rth e rm ỉa ) , a n d  c a rd io v a sc u la r  e ữ ec ts. D e la y ed  e ỉỉec ts  
m a y  dev e lo p  so m e  tim e  a í te r  t h e  o v e id o se  e v e n  in  p a tie n ts  
w h o  a re  in itia lly  a sy m p to m a tic , a n d  th e re ỉo re  p ro lo n g e d  
m o n ito rin g  fo r  a t  le a s t  12 h o u rs  is w a rran te tL  O th e r  d rugs 
ta k e n  w ith  a n  o v e rd o se  o í  M A O Is m á y  c o m p lica te  th e  
íe a tu re s  a n d  re s u l t  ÚI th e  n e e d  ỉo r  a n  e v e n  lo n g e r  p e rio d  oi 
m o n ito rin g . S p e d a l  c a re  is  n e e d e d  w i th  a n y  d ru g  th e ra p y  
u se d  in  th e  m a n a g e m e n t  o (  M A O I o v e rd o sag e  in  v ie w  o ỉ  th e  
m a n y  knovvn in te ra c t io n s  w h ic h  o c c u r  w ith  th is  d a s s  o f 
d rugs.

M u s d e  sp a sm , a g ita tio n , a n d  co n v u ls io n s  s h o u ld  be  
ơ e a te d  vvith d ia z e p a m . S e v e re  n e u ro m u s c u la r  irritab ility  
m a y  call ío r  th e  u s e  o f  a  c o m p e tit iv e  n e u ro m u s c u la rb lo c k e r  
su  c h  as p a n c u r o n iu m  a n d  in tu b a t io n  vvith  a s s is te d  
v e n tila tio n . H y p e r th e rm ia  m a y  b e  a  p a rt íc u la r  p ro b le m ; ư  
s im p le  a n tìp y re tic s  s u c h  as  p a ra c e ta m o l a n d  e x te m a l 
c oo ling  m ea su re s  fa iỉ a  c o m p e tít iv e  n e u ro m u s c u ỉa r  b lo ck e r  
h a s  o ften  b e e n  a d v o c a te d ; d a n ữ o le n e  h a s  also  b e e n  
suggested .

H y p o ten sio n , w h ic h  is  a  (airly  c o m m o n  ỉe a tu re ,  sh o u ld  
b e  m a n a g e d  b y  in tr a v e n o u s  Đ uid th e ra p y  a n d  v o lu m e  
ex p an sio n ; v a so p re sso rs  s h o u ld  b e  a v o id ed . C o n v e ise ly , a 
h y p e rte n s iv e  crisis  m a y  o cc as io n a lly  o c c u r a f te r  a n  o v erd o se  
vvith M AOIs a n d  c a n  b e  m a n a g e d  w ith  p h e n to la m in e  g iv en  
b y  s low  in tra v e n o u s  in je c tio n . P e rs is te n t  h y p e r te n s io n  m a y  
resp o n d  to  in tr a v e n o u s  n itra te s .

Precautions
P h e n e lã n e  a n d  o th e r  M A O Is s h o u ld  n o t  b e  g iv e n  to  p a tie n ts  
vvith liver d ise a se  o r  a  h is to ry  o f a b n o rm a l l iv e r  íu n c tio n  
tests, or, b e c a u se  o f  th e i r  e ffec ts o n  b lo o d  p ressu re , to  
p a tie n ts  w i th  c o n g e stiv e  h e a r t  la ilu re , ce re b ro v a sc u la r  
disease , o r  p h a e o c h ro m o c y to m a . (B lood  p re s su re  sh o u ld  b e  
m o n ito re đ  in  a ll p a tie n ts .)  M A O Is s h o u ld  b e  a v o id e d  o r  on ly  
u se d  w ith  g re a t  c a u tio n  in  p a tie n ts  w i th  b lo o d  d iso rd ers  o r  
ca rd io v a sc u la r  d ise a se , a n d  in  e ld e r ly  o r  a g ita te d  p a tíe n ts  
w h o  m ay  b e  p a rú c u la r ly  su sc e p tib le  to  th e ữ  a d v e rse  e ííec ts . 
T h e y  sh o u ld  b e  g iv e n  w i th  c a u tio n  to  ep ile p tic  p a tie n ts . 
C a u tio n  h as  a lso  b e e n  a d v ise d  in  d ỉa b e tic  p a tie n ts  b e c a u se  o ỉ 
conO icting e v id e n c e  a b o u t  w h e th e r  g lucose  m eta b o lism  is 
a lte re d  õ r  r e q u i r e m e n ts  fo r  h y p o g ty ca e m ỉc s  ch a n g ed . 
M A O Is s h o u ld  b e  u s e d  vvith c a u tio n  in  p a tie n ts  w ith  
h y p e  r th y ro id ism  b e c a u s e  o f  i n a e a s e d  se n sitiv ity  to  p resso r  
a m in es .

P a tien ts  s h o u ld  b e  d o s e ly  m o n ito re d  d u r in g  ea rly  
a n tid e p re s sa n t th e r a p y  u n t i l  s ig n iũ c a n t im p ro v e m e n t in  
d ep re ss io n  o c c u rs  b e c a u s e  s u id d e  is a n  in h e r e n t  risk  in  
d e p ressed  p a tie n ts .  F o r  í u r th e r  d e ta ils , see  u n d e r  D epres- 
s io n , p . 3 9 8 .1 . S u ỉd d a l  th o u g h ts  a n d  b e h a v io u r  m a y  also  
d ev e lo p  d u r in g  e a rly  t r e a tm e n t  w i th  a n tid e p re s sa n ts  fo r 
o th e r  d iso rders ; t h e  sa m e  p re c a u tìo n s  o b se rv e d  w h e n
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t r e a t in g  p a tie n ts  w i th  d e p re ss io n  s h o u ld  th e r e ỉo r e  b e  
o b s e rv e d  vvhen  treatĨĐ g p a tie n ts  w i th  o th e r  d iso rd e rs .

M a n ia  m a y  b e  p r e d p i ta te d  ư  M A O Is a re  u se d  fo r  th e  
d e p re s s iv e  c o m p o n e n t  o f b ip o la r  d iso rd er, a n d  th e y  a re  n o t  
u s u a lly  in d ic a te d ; s im ila rly  p sy c h o tie  sy m p to m s m a y  b e  
a g g râ v a te d  ư t h e y  a re  u se d  fo r  a d ep re ss iv e  c o m p o n e n t  of 
s c h ũ o p h re n ỉa .

M A O ỈS h a v e  a p ro lo n g e d  a c tio n  so p a tie n ts  sh o u ld  n o t  
ta k e  a n y  o f  th e  ío o d s  o r  d rugs knov v n  to  c au se  re a c tio n s  (see 
In te ra c t io n s ,  p . 4 4 6 .3  a n d  p . 4 4 7 .1 )  fo r a t  lea s t  14 day s a lte r  
s to p p in g  tr e a tm e n t.  A s im ila r  d ru g -f re e  p e rio d  h a s  b e e n  
a d v ỉse d  b e to re  a n y  p a tie n t  u n d e rg o e s  su rg e ry  s in c e  it  m a y  
in v o lv e  t h e  u s e  o f d rugs th a t  c a n  in te ra c t  w i th  M A O Is, 
a l th o u g h  n o t  a ll a g ree  th a t  th is  is  n ecessa ry ; c a u tìo n  h a s  
b e e n  a d v ise d  in  p a tie n ts  re q u ir in g  M A O Is w ith  ECT; ío r  
h i r t h e r  d e ta ils  s e e  u n d e r  A n a e s th e s ia , p . 4 4 6 .1 . P a tie n ts  
s h o u ld  c a rry  c a rd s  g iv ing  d e ta ils  o f th e ir  M A O I th e ra p y ; 
t h e y  a n d  th e i r  re la tív e s  sh o u ld  b e  h illy  c o n v e rsa n t w i th  th e  
im p lic a tio n s  o f  food  a n d  d ru g  in te ra c l io n s  a n d  th e  
p re c a u t io n s  to  b e  tak e n .

P a t ie n ts  lia b le  to  tak e  c h a rg e  of v e h id e s  o r  o th e r  
m a c h in e ry  s h o u ld  b e  w a m e d  th a t  M A O Is m a y  m o d ily  
b e h a v io u r  a n d  State of a le r tn e s s . P a tie n ts  a lte c te d  b y  
d ro w s in e s s  s h o u ld  n o t d riv e  o r  o p e ra te  m a c h in e ry .

M A O Is s h o u ld  be  vvithdravvn g ra d u a lly  to  re d u c e  th e  risk 
o f  vvithdravval sy m p to m s  (see p . 4 4 6 .2 ).

F o r  t h e  p r e c a u tio n s  10 b e  o b se rv e d  w ith  rev ers ib le  
i n h ib i to r s  o f  m o n o a m in e  o x id a s e  A  (R IM A s), se e  
M o d o b e m id e , p . 4 3 7 .3 .

Anaesthesia. T h e  c o n s id e ra tio n s  g iv en  to  p a tie n ts  tak in g  
t r i c y d ic  a n tìd e p re s sa n ts  b e lo re  rece iv in g  a n a e s th e s ỉa  for 
EC T o r  s u rg e ry  (see  A m itr ip ty lin e , p . 4 0 4 .3 )  a re  a lso  gen - 
e ra lly  a p p lỉc a b le  to  p a tie n ts  b e in g  tre a te d  w ith  M A O ls; 
lic e n s e d  p r o d u a  in fo rm a tio n  fo r p h e n e lz in e  also  w a m s  
th a t  t r a n s ie n t  re sp ira to ry  a n d  c a rd ío v a sc u la r  d ep re ss io n  
lo llovv ing  ECT h a v e  b e e n  re p o r te d . T h e  in te ra c tio n s  of 
o th e r  d ru g s  w ith  M A O Is m a y  be  m o re  n u m e ro u s  o r  m o re  
s e v e re  t h a n  th o s e  w ith  tric y d ic s  a n d  th e  in te ra c t io n  vvith 
p e th ld in e  s h o u ld  n o t  b e  ío rg o tte n .

A  rev ievv1 o f  th e  p o te n tia l  p ro b le m s of a n a e s th e s ia  in  
p a tie n ts  re c e iv in g  M A O Is c o n s id e re d  th a t  s to p p in g  M A O ls 
a b o u t  2  vveeks b e ỉo re  a n a e s th e s ia  vvas u n re a so n a b le . as 
t h e r e  w e r e  sa íe  a n d  s u ita b le  a n a e s th e tic s  a v a ilab le . 
a l th o u g h  th e  d a n g e rs  of s y m p a th e tic  o v e ra a iv ity  m u s t 
a lw a y s  b e  re m e m b e re d . T his v iew , th a t  it is safe  to  c o n tin u e  
M A O Is th ro u g h o u t  th e  p e rio d  o f  a n a es th e sia , ECT, a n d  
s u ig e ry ,  is  a lso  h e ld  b y  O thers2-4 a l th o u g h  so m e  d isa g re e .5

R e g a rd le ss  o f  a n y  d e d s io n , th e  a n a e s th e tis t  s h o u ld  be  
in ỉo r m e d  o f  a ll d ru g s  th a t  th e  p a tie n t  is o r  h a s  b e e n  tak ing ; 
th is  is  p a r t ic u la r ly  im p o r ta n t  w h e n  e m e rg e n c y  su rg e ry  is 
r e q u i r e d  in  a  p a ó e n t  rec e iv in g  M A O I th e ra p y .
•  I t  h a s  b e e n  s ta te d 1 th a t  th e  in te ra c tio n  b e tw e e n  M A O Is 

a n d  opioid anaĨỊỊesics h a s  tw ọ,-d istinct ío rm s: a n  e x d ta to ry  
fo rm  [ se ro to n in  s y n d ro in e — see  p . ( 4 4 3 .2 );  a n d  a 
d e p re s s iv e  fo rm  co n s is tin g  o f  r e sp ứ a to ry  d ep re ss io n , 
h y p o te n s io n , a n d  co m a as a  re su lt  o f th e  in h ib i tio n  of 
h e p a t ic  m ic ro so m a l e n z y m e s  b y  th e  M A O I lea d in g  to  
a c c u m u la t io n  o f free  o p io id  ana lg esic . Pethidine u se  
d u r in g  a n a e s th e s ia  h a s  e l id te d  th e  e x d ta to ry  resp o n se . 
w h ic h  h a s  h e q u e n t ly  b e e n  se v e re  a n d  o ften  ía ta l. F o r  th is  
r e a s o n , p e th id in e  sh o u ld  n e v e r  b e  g iv en  to  p a tie n ts  
re c e iv in g  M A O Is. Morphinc d o es  n o t  b lo ck  n e u ro n a l  
s e ro to n in  u p ta k e  b u t  its n a rc o tic  effec ts m a y  be 
p o te n t ia te d  in  th e  p re se n c e  of M A O Is a n d  a  sing le  case 
r e p o r t  o f t h e  d e p ressiv e  ty p e  o f r e a c tio n  h a s  b e e n  
d e sc ríb ed . T h u s , m o rp h in e  is th e  o p io id  a n a lg e s ic  o í 
c h o ic e  b u t  m u s t  b e  g iv en  in  re d u c e d  do sag e  a n d  th e  
d o s a g e  c a re íu lly  t iư a te d  a g a in s t  d in ic a l  r e sp o n se . 
Papaveretum w o u ld  a p p e a r  to  h a v e  n o  a d v a n ta g ẽ  o v e r  
m o r p h in e .  A lth o u g h  in te r a c t io n s  of M A O Is w ith  
pertừaoàne h a v e  o c c u rre d  in  animals, i t  is n o t  c le a r  if 
th is  o c c u rs  in  m a n . Mtthadone h a s  b e e n  u se d  in  a p a tie n t  ■ 
w i th o u t  m is h a p  a n d  th e re  is a lso  a n e c d o ta l  e v id e n c e  10 \ 
s u p p o r t  t h e  s a fẽ ty  o f/'mtanyl. A  case  r e p o r t4 d escrib ed  th e  ị 
su c c e s s íu l  u s e  o f  alfeníanil (w ith  p ro p o ío l a n d  a tra c u -  Ị 
r iu m )  m e n t io n in g  th a t  th is  w a s  th e  first r e p o i t  o f su c h  Ị 
u se  i n  p a tie n ts  rec e iv in g  M A O Is. A h i r th e r  case  r e p o r t7 Ị 
h a s  a lso  d e sc r ib e d  th e  safe  u s e  o f a lỉe n ta n il  (w ith  I 
p r o p o ỉo l  a n d  su x a m e th o n iu m )  fo r a n a e s th e s ia  d u r ín g  I 
EC T i n  2  p a tie n ts  t a k in g  p h e n e lz in e .  Rcmiftntanil h a s  also  Ị 
b e e n  u s e d  s a íe ly  as  p a r t  o f  a n  a n a e s th e tic  reg im e n  (vvith I 
s e v o Đ u ra n e , v e c u ro n iu m , a n d  isoQ urane) in  a  p a tie n t  ! 
a lso  ta k in g  p h e n e h in e .*  I n  a n o th e r  case’  a  p a tie n t  ị 
u n d e m e n t  su cce ss íu l a n a e s th e s ia  w ith  sufentanil (w ith  ị 
th io p e n ta l ,  lid o c a in e , a n d  v e c u ro n lu m )  w h ile  c o n tin u in g  1 
to  t a k e  a n  M A O I ( tra n y lc y p ro m in e )  a s  weU as a  tricyclic  I 
a n tid e p re s s a n t  ( im ip ra m in e )  a n d  lo ra z e p am .

•  W ith  re g a rd  to  in d u c t io n  a g e n ts , ' th e  u se  o í  ketamine in  I 
p a t i e n ts  r e c e iv in g  M A O Is s h o u ld  b e  a v o id e d  o n  ; 
th e o re tic a l  g ro u n d s , a l th o u g h  n o  in te ra c tio n s  h a v e  j 
b e e n  re p o r te d .  P o te n tia tio n  o f  barbiturates m a y  b e  ! 
e x p e c te d .

•  W ĩth  n e u ro m u s c u la r  b lo ck ers , p h e n e ln n e  h a s  b e e n  Ị 
s h o w n  to  d e a e a s e  p lasm a  c h o lin e s te ra se  c o n c e n tra tio n s  :

a n d  th e r e  h a v e  b e e n  case  rep o r ts  o f a  p ro lo n g e d  e ữ e c t 
w i th  suxamcthonium; a d d it io n a lly  th is  p ro lo n g a t io n  o f  th e  
e í íe c t  o f  s u x a m e th o n iu m  m a y  lea d  to  a p n o e a  a n d  
m o d iĐ ca tio n  of t h e  c o n v u ls io n  d u r in g  ECT. H ovvever, a  
sm a ll case  series o f 4  p a tỉe n ts  ta k in g  tra n y lc y p ro tn in e  
w h i le  u n d e rg o in g  ECT ư e a tm e n t  (w ith  s u x a m e th o n iu m  
as  th e  n e u ro m u s c u la r  b lo ck e r)  ío u n d  n o  d ư íe re n c e  in  
s e iz u re  le n g th  w h e n ’ c o m p a re d  w i th  p re v io u s  ECT 
c o u rse s  vvhen th e  p a tìe n ts  w e re  n o t  ta k in g  a n  M A O I .4 
T h e re  m a y  b e  a th e o re tic a l  h a z a rd  w ith  pancurortiiun 
s in c e  it re leases  s to re d  a d re n a l in e  (a l th o u g h  its  u s e  h a s  
b e e n  a d v o c a te d  in  th e  t re a tm e n t  o í  sy m p to m s  o f 
o v e rd o sa g e  w ith  M A O ls, see  T re a tm e n t  o f A d v e n e  
E U ects, p . 4 4 3 .3 ) , b u t  alcuronium, atracurium, o r  
Vícuronium vvould all a p p e a r  to  b e  s u ita b le  a l te m a t iv e s . 1

•  Enflurane, haìothant. isoịĩurane, a n d  nitrous oxidt a re  all 
sa fe  in  th e  p re se n c e  o f M A O Is, a l th o u g h  th e r e  is a  
th e o re tic a l  p ossib ility  o ỉ  a n  in c re a sc d  risk  o f h e p a tic  
d a m a g e  w ith  h a lo th a n e .

•  Indừea-actìng sympathomimetia po se  th e  risk  o f a  s e rio u s  
a n d  possib ly  le th a l h y p e n e n s iv e  in te r a n io n  b u t  dircct- 
acting sympaihominưtics. su c h  as adrertaline, isoprmalim, 
a n d  noradrenaìine. a re  re liab le  v aso p re sso rs  in  th e  
p re se n c e  o l M AO Is a lth o u g h  g rea t c a re  sh o u ld  be  ta k c n  
vvith th e ir  use b ec au se  o f e n h a n c e d  re c e p to r  se n sitiv iíy .

1, S iack  CG. e ta i  M onoam inc  ox idasc  inhibhuR- a n d  aníCM licsia a rcvicvv 
Br J  Anaèsth  1938; 60: 2 2 2 -7 .

2 H irehnvin  CA. b n d e m o n  K. M A O  inh ib iio rs: m u s i ĩh e y  bc clibcum inued 
b c ío r t  a ru riihcsia?  J A M A  1988; 260: 3507 -8

3. H irsh m a n  CA. L indcm an  KS. A íiesthesia a n d  m o n o a in in e  ox idasc  
inh ib itons. J A M A  1989; 261: 3 407 -8 .

4. D o le n c  TJ, et a ỉ. E le c iro co n v u lsiv e  th e rú p y  in  p a tic m s  lak ing  
m o n o a m in e  oxidasc inh ib iio rs . J  E C T  200*1; 20 : 25 8 -6 1 .

5. G cvircz c. A nesihesia  a n d  m o n o a m in e  ox idasc  inh ib irors. J A M A  1989; 
261 : 3407.

6. Puvvell H. Usc o í đ lĩcn tun il in  a  p a ticn i rccc iv ing  m o n o a m in e  ox iu Jse  
in h ib i io r  th c rapy . Br J  A n a esilì 1990; 64: 52Ỗ.

7. B cresío rd  BJ. ct a l. C om b in atio n  p ro p o ío l-a ỉíen ia m l a n esih e sia  ỉo r  ;
e lcc troconvu lsivc  ih tr a p y  in  p a ticn ts  rcceiv ỉng  m o n o a m in e  ox idase  I 
in h ib iio rs . J  E C T  2004; 2 0 : 120 -2 . I

8. U rc  DS, f t  a/. Saíe u s t  o l rem ilen ian il in  a p a tte n t trea tc d  w ith  th e  Ị 
m o n o a m in e  oxidose in h ib i lo r  ph e n elz in e . Br J  A n aestỉi 2000; 84: 4 1 4 -  ị
16. I

9. 0 ’H ara JF. Ị \  a!. S u íen ia n iM so ílu ran e -n itro u s  n x id e  a n csth e sia  ỉo r a  I
p a ĩic n t trea te d  vvith m o n o a m in e  ox idase  in h ib i to r  a n d  Iricy d ic  
à m id ep rc ssan t . J  Cìtn A n e ĩtk  1995; 7: 148 -50 . I

ị

c h ik l r e n .  P h e n e lz in e  is n o t  r e c o m m e n d e d  ío r  th e  ư e a t -  ị 
m e n t  o f d ep re ss io n  in  c h ild re n  a n d  a d o le sc e n ts  less th a n  ị 
16 y e a rs  o í  age . In  a đ d it io n , o th e r  a n tid e p re s s a n ts  h a  v e  ị 
b e e n  s h o w n  to  in c re a se  th e  risk o í  su ic ida) th o u g h ts  a n d  ị 
b e h a v io u r  in  su c h  p a tie n ts  (see E ííec ts o n  M e n ta l  S ta te , ị 
u n d e r  F lu o x e tin e , p . 4 2 0 .2 ) . ị

D riv in g . W h ile  a l í e a iv e  d iso rd e rs  p ro b a b ly  im p a ir  d r iv in g  I 
s k i l l 1-2 t r e a tm e n t  w ith  a n tid e p re s s a n t d m g s  m a y  a lso  b e  I 
h a z a r d o u s , ' a lth o u g h  p a tie n ts  m ay  b e  s a te r  d r iv e rs  w i th  1 
m e d ic a tio n  th a n  vv ith o u t.2 Im p a irm e n t  o f p e r ío rm a n c e  is I 
la rg e ly  r e la te d  to  s e d a tiv e  p ro p e r tie s  a n d  so m e  M A O Is c an  ! 
a d v e rse lv  a í í e a  p sy c h o m o to r  p e r ío r tn a n c e .1-2 ị

In  th e  UK, th e  D riv e r  a n d  V ehic le  L icen sin g  A u th o r ity  I 
(DVLA) co n s id e rs  th a t  all d ru g s a c tin g  o n  th e  CNS c an  I 
im p a ir  a le r tn c ss , c o n c e n tra iio n . a n d  d r iv in g  p e río rm a n c e . ■ 
p a rt ic u la r ly  a t  th e  s ta r t  o f t re a tm e n t  o r  vvhen  th e  dose  is Ị 
in c re a se d ;5 d r iv in g  m u s t  cease  if p a tie n ts  a re  a d v e rse ly  ! 
a íle c te d .  P a tie n ts  vvith s e v ere  d ep re ss iv e  illn esses  c o m p li-  I 
c a te d  b y  s ig n iíic a m  m e ra o ry  o r  c o n c e n tra t io n  p ro b le m s, ; 
a g ita tio n , b e h a v io u ra l  d is tu rb an c e s . o r  su ic id a l th o u g h ts  I 
s h o u ld  c ease  d riv in g  p e n d in g  th e  o u tc o m e  of m ed ic a l I 
e n q u iry .  ị

1. A sh ton  H. D rugs a n d  driv ỉng . A d v r r u  D rug R e tiđ  B it l l  ỉ  983; 98: 3 6 0 -3 . Ị
2 . C re m o n a  A. M ad drivers: psych ia tric  illncss a n d  d rivừ ig  pe río rm a n ce . Ề r  ị

H osp  M rd  1986; 35: 193 -5 . i
3. D river a n d  V eh ídc  L icensing  A gcncy. For m edica l p rac tìiioners: a! a I

g lance  gu ide  10 th e  curTenr m edical s tandards o f  fitneS5 to  drìve  (issued ị 
iN ovem ber 2013). A vailab le  a t: h r tp s ://w w w .g o v .u k /g o v em m en Ư  ! 
u p lo a d s /s y s i e m / u p lo a d s / a i t a c h m e n t  d a t a / ỉ i l e /2  5 8 991  /a a g v l  .p d í  Ị 
(accessed  2 0 /1 1 /1 3 )  I

ECT. F o r  c o m m c n ts  c o n c e m in g  p re c a u t io n s  in  p a tie n ts  Ị 
r e c e iv in g  ECT, see  u n d e r  A n a e s th e s ia , a b o v e . 1

S u r g e ry .  F o r c o m m e n ts  re g a rd in g  p re c a u t io n s  in  p a tie n ts  1 
u n d e rg o in g  su rg e ry , see  u n d e r  A n a e s th e s ia , a b o v e . I

Ị
W if h d r a w a l .  S u d d e n ly  s to p p in g  a n tìd e p re s s a n t  th e ra p y  1 
a íte r  re g u la r  u se  fo r 8 vveeks o r  m o re  c a n  p r e đ p i ta te  w i th -  ! 
d ravval sy m p to m s  vvhich m a y  b e  v e ry  se v ere . 1

S y m p to m s  a sso c ia te d  w i th  w ith d ra w a l  o í  M A O ls1'2 Ị 
in c lu d e  g a s tr o in te s tin a l  d is tu rb a n c e s  a n d  g e n e ra l is e d  : 
so m a tic  sy m p to m s  su c h  as n a u s e a  a n d  v o m itin g , a n o re x ia . Ị 
c h il ls ,  h e a d a c h e ,  a n d  g id d in e s s ;  s le e p  d i s tu r b a n c e s  Ị 
c h a ra c te r i s e d  b y  in s o m n ia ,  s e v e re  n ig h tm a re s ,  a n d  i 
s o m n o le n c e ;  a n d  CNS s y m p to m s  in d u d in g  p a n ic , a n x ie ty . i 
re s t le ssn e ss , a g ita tio n . c o g n itiv e  im p a in n e n t ,  m o o d  svvrings, I 
d e p re s s io n  a n d  su id d a l  id e a tio n . h y p o m a n ia ,  d e lu s io n s , a n d  ị 
h a llu c in a t io n s .  S om e o f  t h e  a b o v e  m a y  b e  c o n ơ o lle d  b y  ; 
r e s ta r t in g  th e  M A O I in  lo w  doses. b u t  th e  b e s t  m a n a g e m e n t  : 
is c o n s id e re d  to  b e  p r e v e n t io n  b y  g ra d u a lly  s to p p in g  th e  Ị 
d r u g .2 T h e  BNP r e c o m m e n d s  r e d u d n g  th e  do se  o v e r  a  '

p e r io d  o f 4  w e e k s , o r  a s  m u c h  as 6 m o n th s  in  p a tỉe n ts  wh< 
h a v e  b e e n  re c e iv in g  lo n g - te n n  m a in te n a n c e  th e ra p y .

T h e  p a th o p h y s io lo g y  o f  th e  M A O I w ith d ra w a l sy n d ro m t 
is n o t  luU y k n o w n ,  a l th o u g h  it h a s  b e e n  h y p o th e s ise d  th a  
so m e  o f  t h e  sy m p to m s  re p re s e n t  a d re n e rg ic  h y p e ra c tiv ity  
p ro d u c e d  b y  th e  r e le a se  o f  excessive  a m o u n ts  o f  d o p a m in t 
ả n d  n o r a d r e n a lin e .2

W ith  th e  e x c e p tio n  o f  tra n y lc y p ro m in e , th e  w ith d ra w a  
sy n d ro m e  o f  M A O Is is  n õ t  a c o n se q u e n c e  o f  d ru t  
d e p e n d e n c e .1 T ra n y lc y p ro m in e  h a s  b e e n  re p o r te d  t t  
p ro d u c e  d e p e n d e n c e  a n d  to le ra n c e  in  p a tie n ts  rec e iv in t  
h ig h  doscs  i r r e s p e d iv e  o f  w h e th e r  o r  n o t  th e y  h a d  a h is to r)  
o f s u b s ta n c e  a b u s e .  T ra n y lc y p ro m in e  is s im ila r  in  s t r u a u r t  
to  a m fe ta m in e , vvhich m a y  b e  resp o n s ib le  for its a d d ia iv t  
p r o p e n ie s . 1

1. Anonymous. Probiems when withdrawing aniidepressives. Drug The 
Bulỉ 1986; 24: 29-30

2. Diìsaver sc . Wiứidrawal phenomena associated with antídepressani anc 
amipsychotic agems. Drug SaỊety 1994; 10: 103-14.

Interactions oỉM AO Is with Foods
A m a jo r  d isa d v a n ta g e  o f M A O ls su c h  as  p h e n e h in e  is tha: 
by in h ib itìn g  m o n o a m in e  o x id ase  th e y  c au se  an  a c c u m u la  
tio n  of a m in e  n e u ro tra n s m it te r s .  T h is  m e a n s  ih a t  the 
p re s so r  e líe c ts  of tyramine, vvhich occurs  in scvera l c o m m o r  
lo o d s a n d  is a lso  m eta b o lise d  by m o n o a m in e  o x id ase , can  be 
d a n g e ro u s ly  e n h a n c e d .  R eac tio n s  to  lo o d s rích  in  p resso i 
a m in e s  su c h  as  ty ra m in e  c an  th e re ío re  o c c u r in  p a tie n tí  
b c in g  tre a te d  w ith  M A O Is, p ro d u d n g  h y p e rte n s iv e  crises 
c h e e s e ,  c sp ec ia lly  ag ed  o r  m a tu re d  c h eeses , m e a t o r  yeast 
e x tra c ts . p ick le d  h e rr in g s . s a u e rk ra u t. d ry  sausage . sm o k ed  
íoods, a n d  b ro a d  b e a n  po d s h a v e  c a u se d  su ch  reac tio n s . 
P a tie n ts  s h o u ld  b e  vvarned  n o t to  e a t  a n y  o f th e se  food; 
vvhile b e in g  t r e a te d  w ith  a n  M A O I a n d  fo r  a t least ] 4  days 
a í te r  its d isc o n t in u a t io n . S om e (oods w ill o n ly  c a u se  a 
r e a c tio n  if la rg e  a m o u n ts  a re  e a te n . a n d  foods m a y  v ary  in 
ty ra m in e  c o n te n t  d e p e n d in g  u p o n  m e th o d s  of m a n u ía d u r e  
a n d  s to rag e . A n y  p ro te in -c o n ta in in g  fo o d  su c h  as m ea t, fish, 
o r  g a m e  s u b je c t  to  h y d ro ly sis, íe rm e n ta tio n , p ick ling , 
sm o k in g , o r  sp o ilag e  c o u ld  c o n ta in  ty ra m in e  d e riv e d  from  
ty ro s in e  as a  r e s u lt  o f th e se  processes  o r  o í d e te r io ra iio n . 
P a tie n ts  ta k in g  M A O Is sh o u ld  th e re ío re  b e  ad v ise d  to  ea t 
p ro te in -c o n ta in in g  foods o n ly  if Ircsh .

A lcoho lic  be v e ra g e s , in c lu d in g  vvines, bee rs , a n d  d r in k í 
th a t  a re  d e -a lc o h o lis e d  o r  a fe  lo w  in  a lco h o l, c o n ta in  
v a ria b le  a m o u n ts  of ty ra m in e  a n d  a re  b e s t  av o id ed .

T h e  a b o v e  d ie ta ry  res tric tio n s  th a t  n e e d  to  b e  fo!Iow ed 
vvith M A O Is m a y  b e  less s ư in g e n t  ỉo r  rev e rs ib le  in h ib ito rs  of 
m o n o a m in e  o x id ase  ty p e  A  (RIM As) su c h  as m o c lo b e m id e  
(see p . 4 3 8 .1 ) , a lth o u g h  l icen sed  p r o d u a  in ío rm a tio n  
re c o m m e n d s  th a t  s in ce  so m e p a tie n ts  m ay  be  e sp e d a lly  
s e n sitiv e  to  ty ra m in e , c o n su m p tio n  o f la rg e  a m o u n ts  of 
ty ra m in e - r ic h  ío o d  s h o u ld  b e  avo id ed .

M A O ls c an , w h e n  ta  k e n  w ith  c e n a in  íoodstu ffs , c a u se  a 
p o te n t ia l ly  fa ta l h y p e n e n s iv e  re a c ú o n . T h is e ííe c t  is 
a c c e p te d  a n d  vvell d o c u m e n te d  a n d  h a s  led  to  th e  
p u b lic a tio n  o i  m a n y  lists o f p ro h ib ite d  ỉo o d s a n d  d rin k s . 
H o w e v e r, th e  d a n g e rs  o f th e  in te ra c t io n  m a y  h a v e  b e e n  
s lig h tly  o v e re m p h a s ise d  o r  e x a g g era te d  a n d  p u b lis h e d  lists 
m a y  h a v e  b e e n  th is  m a y  h a v e  led  to
re d u c e d  c o m p lian c e  in  m a n y  p a tie n ts .

A revievv a n d  d isc u ss io n 1 o f th e  M A O I in te ra c t io n  w ith  
ty ra m in e  m a d e  th e  ío llovving o b se rv a tio n s  a n d  re c o m m e n -  
d a tio n s :
•  th e  h y p e ra d re n e rg ic  State resu ltin g  ừ o m  th ls  in te ra c t io n  

c o n s is te d  o f  th re e  s y n d ro m e s  a lth o u g h  s ig n iíic a n t 
o v e rla p  b e tv v e e n  th e m  e x is ted : p a ro x y sm a l h e a d a c h e  of 
g re a t  sev erity ; c a rd io v a sc u la r  sy m p to m s wdth p a ro x -  
y sm al h y p e r te n s io n ;  a n d  in tra c e re b ra l  h a e m o r rh a g e  a n d  
d e a th

•  th e  m o s t c o m m o n  o H en d in g  d ru g  r e p o r te d  h a d  b e e n  
ư a n y lc y p ro m in e  a t  doses  of 2 0 10 50 m g  d aily  a l th o u g h  a 
fe w  re p o r ts  h a d  in v o lv e d  p h e n e lz in e

• o n ly  4  fo o d stu ffs  c le a rly  vv arran ted  to ta l p ro h ib itio n : 
ag ed  c h e ese , p ick le d  h e rr in g  o r  sm o k e d  flsh , c o n c e n -  
ư a t e d  y e a st e x tra c ts . a n d  b ro a d  b e a n  po d s

• th e  in g e s tio n  o f  c h e e se  w a s  sa id  to  h a v e  b e e n  asso c ia te d  
w iih  8 0 %  o f a ll case  r e p o n s  a n d  vvith v in u a l ly  all 
ía ta litie s . I t  w a s  a g re e d  th a t  ag ed  c h e e se  s h o u ld  n o t  b e  
p e rm iư e d , a l th o u g h  co tta g e  a n d  c re a m  c h e ese  re q u ire d  
n o  re s tr ic tio n . T h e re  w a s  less a g re e m e n t c o n c e m in g  
d a iry  p r o d u a s  su c h  as y o g u rt a n d  s o u r  c re a m  a n d  it w as 
su g g e ste d  th a t  l im ite d  a m o u n ts  vvere p e rm issib le

• p ick lc d  h e rr in g  o r  sm o k e d  íish  w e re  to  b e  a v o id e d  
b e c a u se  o f se v era l w e ll-d o c u m e n te d  cases o f h ^ e r t e n -  
sive  crisis a s  w e ll as d e te a io n  o f h ig h  leve ls  o f ty ra m in e . 
A n y  m e a t  m a y  b e c o m e  d a n g e ro u s  u n le s s  c o n s u m e d  
vvhile íre sh  a s  ty ra m in e  is ío rm e d  íro m  b a a e r i a l  p ro te in  
d e g ra d a tio n

• c o n c e n tra te d  y e a s t  e x ư a c ts  h a v e  a s ig n ilic a n t ty ra m in e  
c o n te n t  a n d  y e a s t  v ita m in  s u p p le m e n ts  m a y  also  
c o n s ti tu te  a  h a z a rd ;  b a k e r 's  y east vvas c o n s id e red  to  be 
sa le

All cross-relerences reler to entries in Volume A
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• b ro a d  b e a n  p o d s  c o n ta in  d o p a m in e  a lth o u g h  th e  b e a n s  
th e m s e lv e s  w e re  s ta te d  to  h a v e  l it tle  p res so r  ac tiv ity  a n d  
c a rr ie d  n o  p ro h ib i t io n

• o th e r  foods w h ic h  h a d  b e e n  re p o r te d  to  h a v e  cau se d  a 
h y p e r te n s iv e  re a c t io n  b u t  fo r w h ic h  th e se  a u th o rs  
c o n s id e re d  t h a t  th e r e  w a s  in su ỉh c ie n t  ev id e n c e  to  
v v a rra n t d ie ta ry  re s t r ic t io n  w e re  c h o c o ỉa te  a n d  ca£feine- 
c o n ta in in g  b e v e ra g e s , s o y  sa u ce , f re sh  fish, w ild  g a m e , 
a n d  ữ u i t s  a l th o u g h  c a u tio n  w a s  n e c e s sa ry  w ith  av o cad o s 
a n d  b a n a n a s .

O th e r  revỉevvs o f  to o d s2-4-5 g i v e  b ro a d ly  sũ n ila r  re c o m m e n -  
d a tio n s .

T h e  c o n s u m p t ỉo n  o f  a lc o h o lic  b e v e ra g e s , a n d  in  
p a r t ic u la r  C h ia n ti  w in e ,  h a s  h e q u e n t ly  b e e n  a d v ised  
a g a in s t. H ovvever, so u rc e s  h a v e  d iffe red  o n  w h e th e r  
p a r t ic u la r  ty p e s  o f  d r in k  ( w h i te  vvine, re d  w in e , spirits, o r  
b e e r)  a re  safe  o r  n o t .  A  s tu d y 6 shovved  n o  s ignU icant 
d iổ e re n c e s  in  m e a n  fre e  ty ra m in e  c o n c e n tra tio n  betvveen  
vvhite w in e ,  r e d  vvine, C h ia n ti ,  a n d  b e e r  a l th o u g h  vvith in  
e a c h  c a te g o ry  o f vvine t h e r e  c o u ld  b e  u p  to  a  fifty fo ld  
v a r ia t io n  e v e n  ư  f ro m  th e  s a m e  g ra p e  stock . M e n tio n  h a s  
also  b e e n  m a d e 7-* th a t  a lc o h o l-f re ẽ  o r  lo w -a lc o h o l b ee rs  a re  
lik e ly  to  c o n ta in  s im ila r  a m o u n ts  ọ f  ty ra m in e  to  a ỉco h o lic  
b e e rs . T h e  c o n s u m p tio n  o f  a lc o h o lic  d r in k s  vvith M A O Is s till 
a p p e a rs  to  b e  c o n tro v e rs ia l  w ith  so m e  ad v o c atín g  to ta l  
a b s tin e n c e  vvhile o th e r s  p e rm i t  a  m o d e s t  in ta k e .
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3. Folks DG. M onoam ine oxỉdasc Inhibitors: reappraỉsal of dietary 
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4. A nonym ous. Foods ỉnteracting w ith MAO ỉnhibitors. Med LettDrugs Ther
1989 ;31 :11 -12 . "
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Psychiatry 1996; 57: 99-104.

6. H annah p, et ai. Tyramine in  w ine and beer. Lancet 1988; ỉ: 879.
7. Sandler M. Monoímaine oxidase ỉnhibỉtỡrs and lovv alcohol or alcohol 
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Interadions oỉM AO Is with olher Drugs
M A O Is in h ib i t  t h e  m e ta b o ỉis m  o ( so m e  amàie drugs (n o ta b ly  
in d ire c t-a c t in g  s y m p a th o m im e tic s ) ,  vvhich c a n  lea d  to 
d a n g e ro u s  e n h a n c e m e n t  o f  th e i r  p re s so r  e ỉíec ts . M A O Is a lso  
in h ib i t  o th e r  d r u g -m e ta b o lis in g  e n z y m e s  a n d  a re  th e re ío re  
re sp o n s ib le  fo r  a  la rg e  n u m b e r  o f  other drug interactions. 
M o re o v e r , th e y  h a v e  a n  a d d it iv e  effec t w i th  s e ro to n e rg ic  
d ru g s  w h i d i  m a y  re s u l t  in  t h e  serotonìn syndromc (see u n d e r  
A d v e rse  EK ects, p . 4 4 3 .2 ) . A s in  th e  case  o f  íoods, th e  d a n g e r  
o f a n  in te r a c t io n  p e rs is ts  fo r  a t  Ieast 14 days a ỉ te r  ư e a tm e n t  
w i th  a n  M A O I h a s  b e e n  s to p p e d .

S e v e re  h y p e r te n s iv e  re a c t ỉo n s  d u e  to  e n h a n c e m e n t  oí 
p re s s o r  a c tiv ity  h a v e  íoUovved th e  u se  o í  sy tn p a th o m im e tic s  
su c h  a s  amfetamines, dopamine, ephedrine, levodopa, phenyl- 
tphríne, phenylprơpanolamine, a n d  pseudoephedríne. R eac tío n s  
m a y  a lso  íollovv th e  u se  o f  a n o re c tic s  a n d  s tím u la n ts  vvith 
s y m p a th o m im e tic  a c tiv ity  s u c h  as  fenfluramine, methylphe- 
nidate, pemoline. a n d  phentermine. T h e re  h a v e  b e e n  ca se 
re p o r ts  o f ía ta lì tie s  in  p a tie n ts  w h o  to o k  c o u g h  p re p a ra tio n s  
c o n ta in in g  dextromethorphan. T h e re  is n o  clin ica l ev id e n c e  o f 
d a n g e ro u s  in te r a c t io n s  b e tv v een  local anaesthetic prcparations 
containing adrmaline a n d  M A O Is a l th o u g h  th e y  c o u ld  o c c u r  
if t h e  p r c p a r a tio n  w a s  a c d d e n ta lly  g iv e n  in to  a  v e in . 
S ig n if ic a n t rise s  in  b lo o d  p re s s u re  h a v e  b e e n  rep o r te d  a f te r  
t h e  u s e  o f  bnspirone vvith M A O Is.

I n h ib i t io n  o f  d ru g -m e ta b o lis in g  e n z y m e s  b y  M A O Is m a y  
e n h a n c e  th e  e lỉe c ts  o f  barbiturates a n d  possib ly  o th e r  
hypnotia, kypoglycaemics, a n d  possíb ly  antimuscarinia. Aỉcohol 
m e ta b o lis m  m a y  b e  a lte re d  a n d  its  e tte c ts  e n h a n c e d ; see  a lso  Ị 
u n d e r  In te ra c t io n s  o f  M A O Is vvith Foods, p . 4 4 4 .3 . i ic e n s e d  I 
p r o d u c t  in ío r m a t io n  su g g e sts  th a t  th e  e líec ts  of v a rio u s  { 
c lasses  o f  antihypertensives m a y  b e  e n h a n c e d  b y  M A O Is, 
in c lu d in g  ACE inhibiton. beta blockers, caláum-channeỉ blockers 
a n d  thiaãdes, w i th  t h e  p o te n tỉa !  fo r  h y p o te n s io n , a lth o u g h  
p u b l is h e d  e v id e n c e  fo r m o s t  o f  th e s e  seem s to  b e  scan ty . 
S o m e  a n t ih y p e r t e n s iv e s  vvith  d i re c t  a c tio n s  o n  th e  
s y m p a th e tic  n e rv o u s  System , s u c h  a s  guanethidine, indor- 
amirt, methyldopa, a n d , h is to r ic a lly , reserpine, a re  su g g ested  to  
b e  c o n tra - in d ic a te d  o r  u s e d  w ith  g re a t  c a u tio n ; b o th  
h y p o te n s lv e  a n d  h y p e t t e n s iv e  r e a c t io n s  h a v e  b e e n  
sũ g g e ste d .

G lv in g  pethidine a n d  p o ss ib ly  o th e r  opioid analgesia to  
p a tie n ts  ta k in g  a n  M A O I h a s  a lso  b e e n  asso c ia te d  w ith  v e ry  
s e v e re  a n d  s o m e tim e s  ía ta l  re a c tio n s . v v h e n  i t  is c o n s id e red  
e s se n tia l  to  u s e  a n  o p io id  an a lg e s ic , o n e  th a t  d o e s  n o t  in h ib i t  
s e ro to n in  r e u p ta k e  s h o u ld  b e  c h o se n . T h e  u se  oi o p io id  
a n a lg e s ic s  a n d  o t h e r  d ru g s  u s e d  d u r in g  g e n e ra l a n a e s th e s ia  
in  p a t ie n ts  c o n tin u in g  to  ta k e  M A O Is is đ iscussed  in  
A n a e s th e s ia  u n d e r  P re c a u tio n s ,  p . 4 4 4 .1 .

ơozapine m a y  e n h a n c e  th e  CNS eH ects o f M AO Is. 
A ỉ th o u g h  d iữ e r e n t  a n tid e p re s s a n ts  h a v e  b e e n  u s e d  

to g e th e r  u n d e r  eX p ert su p e rv is io n  in  re írac to ry  cases o l  
d e p re s s io n , s e v e re  a d v e rs e  r e a c tio n s  m a y  occur. M A O Is 
s h o u ld  n o t  g e n e ra l ly  b e  g iv e n  to  p a tie n ts  rece ỉv ú ig  trìcyclic 
antìdepressants. SSRls, serotonin and noradrenaline reuptake

inhìbitors (SNRừ), bupropion, mÌTtozapine, nefazodone, rebox- 
etinc, o r  trazodone. A n  a p p ro p r ia te  d ru g -f re e  in te rv a l  s h o u ld  
e lap se  b e tw e e n  s to p p in g  o n e  ty p e  o f a n tid e p re s s a n t  a n d  
s ta r tin g  a n o th e r .  A n  M A O I s h o u ld  n o t  b e  s ta r te d  u n t i l  a t  
lea s t  1 o r  2 w eek s  a f te r  s to p p in g  a  tricy cỉlc  a n tid e p re s s a n t.  
F o r  th e  tr ic y d ic  a n tid e p re s sa n ts  c lo m ip ra m in e  a n d  im ip ra -  
m in e  a  d ru g -f re e  in te rv a l  of 3 tv eek s  sh ọ u ld  b e  allovved. F o r  
a n  SSRI, a n  SNRI, re b o x e tin e ,  n e fa z o d o n e , t ra z o d o n e , o r  
a n y  re la te d  a n tid e p re s s a n t th e  d ru g -f re e  in te r v a l  s h ò u ld  b e  
a t  lea s t  O ne w eek ; in  th e  case o f b u p ro p io n , m ir ta z a p in e ,  
a n d  th e  SSR I se rtra l in e , th e  in te rv a l  is e x te n d e d  tó  2  vveeks, 
.a n d  ío r  H u o x e tin e , a t  le a s t  5 w e e k s  b e c a u se  o f  th e i r  lo n g e r  
h a lí- liv e s . C o n v erse ly , 2  w e e k s  s h o u ld  e la p se  b e tw e e n  
s to p p in g  M A O I th e ra p y  a n d  s ta r tỉn g  p a tie n ts  o n  a t r i c y d ic  
a n tid e p re s s a n t  (3 vveeks in  t h e  case  o f d o m ip r a m in e  o r  
im ip ra m in e ) , a n  SSR l  a n  SNRI. b u p ro p io n , m ữ ta b a p in e ,  
re b o x e tin e ,  o r  a n y  re la te d  a n tid e p re s s a n t.  F o r  t u r t h e r  
w a m in g s  o n  th e  c o m b in e d  u s e  o f  a n tid e p re s s a n ts ,  s e e  
p . 4 4 7 .2 . I n te ra c tio n s  c a n  a lso  o c c u r  b e tv v e e n  M A O Is 
ĩh em se lv e s .

F o r d e ta ils  of th e  less  s ev ere  in te ra c tio n s  a s s o d a te d  w ỉ th  
re v e rs ib le  in h ib ito rs  o f  m o n o a m in e  o x id ase  A  (R IM A s), s e e  
In te ra c tio n s  o f  M o đ o b e m id e , p . 4 3 8 .1 .
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Antidepressonts. C o m b in a ú o n  th e r a p y  w i th  d i ỉ ĩe r ín g  
d a s se s  o f  a n tid e p re s s a n ts  m a y  re su lt  in  in te ra c t io n s  o r  
e n h a n c e d  a d v e rse  rea c tio n s  su  c h  as  t h e  s e ro to n in  
s y n d ro m e  (see  u n d e r  A d v erse  E ữects, p . 4 4 3 .2 ) . D e sp ite  
th e s e  dravvbacks c e r ta in  c o m b in a tio n s  o f d ru g s  h a v e  b e e n  
ío u n d  to  b e  b e n e h d a ỉ  in  th e  t r e a tm e n t  o f d n ig -re s is ta n t  
d e p re ss io n , a l th o u g h  o th e r s  a re  c o n s id e re d  u n s u ita b le ;  
a b se n c e  o f  in lo rm a t ío n  d o c u m e n t in g  u n s u ita b il i ty  o r  
h a z a rd  d o e s  n o t n e c essa rily  im p ly  th a t  th e  tw o  d ru g s  m a y  
b e  u se d  sa íe ly  to g e th e r  b u t  m a y  m e re ly  r e ũ e c t  a n  u n t r ie d  
c o m b in a tio n . B e c a u se  c o m b in a tío n  th e r a p y  p o se s  
in c re a se d  risks it  s h o u ld  b e  u s e d  o n ly  u n d e r  e x p e r t  su p e r-  
v ision .
•  M A O Is h a v e  b e e n  u se d  ía ir ly  h e q u e n t ìy  u n d e r  e x p e r t  

su p e rv is io n  vvith tr ic y d ic s  in  r e íra c to ry  d e p re s s io n  a n d  it 
h a s  b e e n  s ta te d ' th a t  th e  r is k  o f se rio u s  p ro b le m s  in  
c o m b in in g  trúyclic antidcpressant and MAOI a n tid e p re s s a n t  
th e ra p y  is a lm o s t e x d u s iv e ly  l im ite d  to  s e q u e n t ia l  
p resc rib in g , in  p a r t ic u la r  t h e  a d d it io n  o f a  t r ic y d ic  to 
e s ta b lish e d  t r e a tm e n t  w i th  a n  M A O I. T h e  re c o m m e n d e d  
p ro c e d u re  vvas sa ìd  to  b e  to  a llo w  a  d ru g -f re e  in te r v a l  of 
a t  lea s t  o n e  tv ee k  a n d  th e n  to  s ta r t  b o th  d ru g s  to g e th e r  a t 
a  lovv d osage. T h e  d osage  of b o th  d ru g s  is t h e n  g ra d u a lỉy  
in c re a se d  to  a ro u n d  h a lf  th a t  n o rm a lly  p re sc r ib e d  fo r  th e  
d ru g s  w h e n  g iv e n  o n  th e ir  ovvn. T h e  d ie ta ry  res tric tio n s  
fo r M A O Is a lo n e  a p p ly  e q u a lly  to  t h e  c o m b in e d  
a n tid e p re s s a n t r e g im e n .
A m itr ip ty lin e  a n d  t r im ip ra m in e  w e re  c o n s id e re d  to  b e  
th e  tricyclics le a s t  like ly  to  p ro d u c e  a d v e rs e  e ổ e c ts  vvith  
M A O Is, w h ile  p h e n e h in e  a n d  iso c a rb o x a ã d  w e r e  th e  
sa íe s t M A O Is. In  c o n tra s t, đ o m ip r a m in e  (a  tr ic y d ic  w ith  
s e ro to n in  r e u p ta k e  in h ib itin g  a d iv i ty )  a n d  im ip ra m in e  
a re  u n s u ita b ie  fo r  su c h  u s e .2-3 T h e  c o m b in ã tio n  of 
d o m ip r a m in e  w i th  t r a n y lc y p ro m in e  is p a r t ic u la r ly  
d a n g e ro u s .  S y m p to m s  su g g e stiv e  o f  t h e  s e ro to n in  
sy n d ro m e  o c c u rre d  in  a n  e ld e rly  p a t ie n t  d u e  to  a n  
in te ra c t io n  b e tw e e n  d o m ip ra m in e  a n d  m o d o b e m id e ,  a 
re v e rs ib le  in h ib i to r  o f  m o n o a m in e  o x id ase  ty p e  A 
(R IM A ).4 T w o fa ta litie s  d u e  to  s e ro to n in  s y n d ro m e  h a v e  
b e e n  rep o r te d  a í te r  o v e rd o sa g e  w ith  c lo m ip ra m in e  a n d  
m o c lo b e m id e .5 T h e  sy n d ro m e  h a s  a lso  d e v e lo p e d  w h e n  a 
p a tie n t  w as svvitched  fro m  d o m ip r a m in e  to  m o c lo b e -  
m id e  vvith n o  s u ita b le  d ru g -f re e  in te rv a l .6 A  3 9 -y e a r-o ld  
vvom an  d e v e lo p e d  th e  s e ro to n in  s y n d ro ra e  w h ile  ta k in g  
im ip ra m in e  w i th  m o c lo b e m id e , a l t h o u g h  i t  w a s  
su g g e ste d  th a t  a n  excessive  d o se  o f  t h e  t r ic y d ic  m a y  
h a v e  b e e n  in g e s te d  a c d d e n ta l lý .7

•  T h e  U K  CSM  h a s  vvam ed* th a t  e n h a n c e d  se ro to n e rg ic  
effec ts m a y  re s u l t  h o m  u s in g  SSRIí with MAOÙ o r  o th e r  
a n tid e p re s sa n ts . A lth o u g h  s u c h  a n  e n h a n c e m e n t  m a y  be 
b e n e ũ d a l  in  so m e  in s ta n c e s  i t  c a n  p ro d u c e  a  life- 
th re a te n in g  se ro to n in  s y n d ro m e . S u c h  re a c tio n s  w e re  
l a t e r  r e p o r te d  in  p a t ie n ts  ta k in g  s e r t r a l in é  w i th  
M A O Is.9' "  T h re e  ía ta litie s  d u e  to  s e ro to n in  s y n d ro m e  
h a v e  b e e n  re p o r te d  a íte r  o v e rd o sa g e  w ith  d ta lo p r a m  a n d  
m o d o b e m id e .5 A  case  o f  s e ro to n in  sy n d ro m e  h a s  b e e n  
re p o r te d  a f te r  svvitch ing  b o m  ũ u o x e tin e  t o  m o d o b e tn id e  
w i th  n o  s u ita b le  d ru g -f re e  in te rv a l .4 S o m e  a u th o r s 12 
h a v e  re p o r te d  g o o d  efficacy  a n d  to le ra b il ity  w i th  
c o m b in a tio n s  o f  m o d o b e m id e  a n d  SSRIs. H o w e v e r, 
o th e r s 15 r e p o r te d  a  h ig h  r a te  o f  a d v e rse  e v e n ts  a l th o u g h , 
as s ig n iũ c a n t im p ro v e m e n t  i n  d e p re ss iv e  s y m p to m s  w as 
s e e n  in  so m e  p a tíe n ts ,  i t  vvas su g g e ste d  th a t  g iv in g  
m o d o b e m id e  w i th  SSRỈs d e se rv e d  c o n s id e ra tio n  a s  a n  
o p t io n  fo r  th e  t r e a tm e n t  o f  re í r a c to ry  d e p re ss io n .

•  C o m b in a tio n  th e ra p y  w i th  a  trừyclic antideprcssant and an 
SSR1 has  so m e tú n e s  b e e n  u se d  to  t re a t  r e s is ta n t  
d ep re ss io n . F lu v o x a m in e u  a n d  ũ u o x e tư ie 15 h a v e  b e e n  
re p o r te d  t o  in a e a s e  p lasm a  c o n c e n tra tio n s  o f th e  
tric y d ic , a l th o u g h  to  v a ry ử tg  deg rees . F lu o x e tin e  h as  
b e e n  r e p o r te d  to  p ro d u c e  th re e -  to  ío u r io ld  in c re a se s  in  
p las tn a  c o n c e n tra tio n s  o f  d e s ip ra m in e  a n d  im ip ra m in e . 
F lu v o x a m in e  h as  a  m in im a l  effec t o n  d e s ip ra m in e  
p lasm a  lev e ls  b u t  p ro d u c e s  a  th re e -  to  ỉo u r ỉo ld  in c re a se  
in  c o n c en tra tio n s  o f  im ip ra m in e .16 P la sm a -d e s ip ra m in e  
c o n c e n tra tio n s  are  e le v a te d  th re e ío ld  b y  p a ro x e t in e  b u t 
increases  o f  on ly  3 0 %  a re  p ro d u c e d  b y  se r t ra l in e .16 
H ow ever, a n  in a d e q u a te  in te rv a l  o f o n e  d a y  b e tw e e n  
sto p p in g  d e s ip ra m in e  a n d  s ta r tỉn g  p a ro x e t in e  re s u l te d  in 
a  case of s e ro to n in  s y n d ro m e .4 S e ro to n in  s y n d ro m e  h as  
a lso  b een  r e p o r te đ 17 in  a  p a tìe n t  w h o  re c e iv ed  p a ro x e tin e  
a n d  im ip ra m in e  a n d  in  a n o th e r  g iv e n  s e rtra l in ẹ  a n d  
a m itr ip ty lin e .1* A  th re e ío ld  in crease  i n  c o n c e n tra tio n s  of 
tr im ip ra tn in e  resu ltứ ig  in  s e d a tio n  a n d  o r th o s ta tic  
h y p o te n s io n  h as  b e e n  re p o r te d 19 i n  2 p a tie n ts  also  
g iv e n  p a ro x e tin e . A d d itio n a lly , n o rũ u o x e t in e ,  t h e  ac tive  
m e ta b o lite  o f  ũ u o x e tin e , h a s  a  lo n g  haU -lU e a n d  is 
re sp o n sib le  £or th e  c o n tin u in g  in te ra c tio n  vvith tric y d ic s  
fo r  severa l days o r  vveeks a fte r  ũ u o x e tin e  h a s  b e e n  
vvithdtavvn. C ita ỉo p ram  vvas rep o r te d  to  h a v e  n o  eSect o n  
p la s m a -tr ic y d ic  c o n c e n tra tìo n s  in  a  p a tie n t  a l th o u g h  
a n tid e p re s s a n t e ííec ts  w e re  a u g m e n te d .20

• Lithium a n d  tryptophan h a v e  b e e n  u s e d  to  a u g m e n t  th e  
e tte c t o( o th e r  a n d d e p re s sa n ts  in  re& ac to ry  d e p ressio n . 
P h e n e h in e  h a s  b e e n  u s e d  successỉu lỉy  w ith  l i th iu m  a n d  
t ry p to p h a n 21 in  p a tie n ts  w i th  t r e a tm e n t- re s is ta n t  c h ro n ic  
d ep re ss iọ n  a lth o u g h  s u c h  a  reg im en  h a s  p ro b a b ly  b e e n  
u se d  less s in c e  th e  r e p ô r ts  o f  th e  e o s in o p h ilia -m y a lg ia  
sy n d ro m e  a sso õ a te d  w i th  t ry p to p h a n . (see  p . 4 5 5 .3 ). 
T h e re  h a v e , h o w e v e r, b e e n  se v era l case re p o r ts  of 
reactíoas sừ n ila r  to  th e  s e ro to n in  s y n d rò m e  in  p a tie n ts  
receiv ing  M A O Is vvith t ry p to p h a n .22-23
A lth o u g h  l ith iu m  is o h e n  a d d e d  to  tricy clic  a n tid e p re s -  
s a n t  th e r a p y  in  p a tie n ts  w i th  r e íra c to ry  d ep re ss io n , 
ep ilep tic  se izu res  h a v e  > ẻ e n  re p o r te d  i n  a  p a tie n t  
re c e iv in g  a m i t r ip tỳ l in e ' w h e n  l ỉ t h ỉu m  w a s  a d đ e d .24 
S e ro to n ln  sy n d ro m e  h a s  b e e n  re p o r te d 23 i n  a  p a tie n t  
g iv en  d o tn ip ra m in e  a n d  U th ium . S e v e re  n e u ro to x iã ty  
h a s  b e e n  re p o r te d 24-27 in  so m e  p a tie n ts  re c e iv ú ig  U th ium  
a n d  t r ic y d lc  o r  t e t r a c y d ic  a n tid e p re s sa n ts ;  ad v e rse  
eKects i n d u d e d  tre m o r, m e m o ty  im p a irm e n t,  d isorga- 
n ise d  th in k in g , a n d  a u d ito ry  h a llu c in a t io n s .  O n e  
m a n u ía c tu r e r  of l i th iu m  p re p a ra tio n s  a lso  rep o r ts  
sy m p to m s o f  n e p h ro g e n ic  d iabe tes  in  p a tie n ts  rece iv in g  
th ese  c o m b in a tio n s .
B y 1989 t h e  CSM h a d  rec e iv ed  19 re p o r ts  o f  a d v erse  
reac tio n s  in  p a tie n ts  tre a te d  vvith Q u v o x a m ỉn e  a n d  
l i th iu m ; 5 r e p o r ts  c o n c e m e d  c o n v u ls io n s  a n d  1 
h y p e rth e rm ia .*  T re m o r  h a s  b e e n  re p o r te d  w h e n  l ith iu m  
w as g iv e n  w ith  p a ro x e tin e ,2* a n d  in  g e n e ra l  t h e  risk  of 
CNS to x id ty  is inCTeased w h e n  l i th iu m  is g iv e n  w ith  
ũ u o x e tin e ,  í lu v o x a m in e , p a ro x e tin e , o r  s e r tra l in e . T h ere  
h as  b e e n  a  rep o rt29 o f a  ỉa ta lity  w h e n  Đ u o x e tin e  w as 
rep laced  b y  tra n y lc y p ro m in e  a n d  try p to p h a n  w ith  n o  
d ru g -free  period ; th e  p a t ie n t  w a s  a lso  recỂ iv ing  o th e r  
drugs c o n c u rre n d y .

•  Use oỉ t h e  s e ro to n in  a n d  n o ra d re n a lin e  re u p ta k e  
in h ib ito r  (SNRI) venlafaxine wiđt ưicydic antìdqn-essants 
h a s  b e e n  assoc ia ted  w ith  inCTeased a n tim u sc a r in ic  
ad v e tse  e ữ e c ts .30,31 S e izu re s  h a v e  a lso  b e e n  re p o r te d  
w ith  v e n la ỉa x in e  a n d  . t r im ip ra m in e 32 a n d  se ro to n in  
sy n d ro m e  d e v e lo p ed  in  a  p a tie n t  g iv e n  a m itr ip ty lin e , 
v e n la fa x in e , a n d  p e th id in e .33 S im ila r  a n tim u sc a r in ic  
a d v e rse  e ííe c ts  h a v e  o c c u rre d  in  p a t ie n ts  g iv en  
vtnlaịaxine and the SSRI H u o x e tin e ;31 s e ro to n in  sy n d ro m e  
h a s  b e e n  re p o r te d  in  a  p a tie n t  vvho re c e ỉv ed  v e n la ía x in e  
a n d  p a ro x e t in e .4 T h e  u se  o f  vehlafaxine with MAOIs is 
c o n ư a - in d ic a te d  b y  th e  m a n u ỉa c tu re rs  o f v e n la la x in e  
becau se  o f  th e  risk o f  ld e - th re a te n in g  a d v e rse  rea c tio n s . 
Serious a d v e rse  r e a c tío n s  h a v e  b e e n  re p o r te d  w h e n  
v e n la ỉa x in e  w as c o m b in e d  vvith i so c a rb o x a ã d ,34 m oclo - 
b e m id e ,6 p h e n e lã n e ,33 o r  tra n y lc y p ro m in e .36

•  Traĩodone is  ch em ically  u n re la te d  to  o th e r  a n tid e p re s -  
san ts  b u t  does h a v e  se ro to n e rg ic  a c tio n s . S e ro to n in  
s y n d ro m e  h a s  b e e n  re p o r te d  w h e n  ư a z o d o n e  w as 
co m b ừ ied  w ith  th e  SSR I paroxetine.r’

• S e ro to n in  sy n d ro m e  h a s  b e e n  re p o r te d 3* in  a  p a tie n t  
w h o  to o k  ntịcaoảone w i th  Ịluoxetine. T h e re  h a s  b e e n  a 
sù n ila r r e p o r t39 i n  a  p ạ tie n t  w h ó  rec e iv e d  paroxetine 2 
days a h e r  Ẽ n ish in g  g ra d u a l  w i th d ra w a l b o m  o v e r  6 
m o n th s  o f  t re a tm e n t  w i th  n e fa z o d o n e .

•  S y m p to m s  r e s e m b lin g  s e r o to n in  's y n d r o m e  h a v e  
o c c u rre d  in  a p a t ie n t  tak in g  th e  n o ra đ re n e rg ic  a n d  
sp e d h c  se ro to n e rg ic  a n tid e p re s sa n t, mừuaapint w ith  
Ịlưvoxamừưĩ40 a n o th e r  r e p o r t41 su g g e sts  t h a t  t h e  p lasm a  
c o n c e n ơ a tio n s  of m ir ta z a p in e  m a y  b e  in c re a se d  as m u c h  
ás  ỉo u r ỉo ld  b y  A u v o x am in e .

•  Raised nortrtptylme. lev e ls  w e re  n o te d  in  a  p a t ie n t  also  
tak in g  bupropừm; t h e  e ífe c t re c u rre d  o n  r e c h a lle n g e .42
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•  I n  a  r e p o r t45 o f  a n  in te ra c t ío n  b e tw e e n  St Johtt 's worí a n d  
paraxítừie, a  5 0 -y ea r-o ld  vvom an  w a s  í o u n d  in c o h e re n t,  
g roggy , a n d  s lo w -m o v in g  a í te r  s d í- a d m in is te r in g  a  s in g le  
d o sc  o f  p a ro x e t in e  w h ile  ta k in g  S t J o h n 's  w o r t;  re c o v e ry  
w a s  u n e v e n t íu l .  U se o f  S t J o h n 's  w o r t  w i th  t h e  SSRIs 
m a y  p o te n t ía te  t h e i i  s c ĩo to n e rg ic  e ữ e c ts  a n d  in cx ease  t h e  
in d d e n c e  o f  a d v e is e  rea c tio n s . T h e  C SM  h a s  a d v ise d  th a t  
p a tíe n ts  s h o u ld  s to p  ta k in g  S t J o h n 's  w o r t  ư  t r e a tm e n t  
w i th  a n  SSR I is n e c e s sa ry .44 S y m p to m s  o f  s e ro to n in  
sy n d ro m e  h a v e  a lso  b e e n  r e p o r te d  w h e n  S t J o h n 's  w o r t  
a n d  nẹfazodone w e re  t a k e n .'*5
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A n liep ilep K c ỉ. A n tíd e p re s sa n ts  m a y  a n ta g o n ỉs e  t h e  a c tiv -  
ity  o f  a n tie p ile p tic s  b y  Io w e r in g  th e  c o n v u ls iv e  th re s h o ld .

U K  lic e n sed  p r o d u c t  in ỉo rm a tío Q  S tates t h a t  carbamazc- 
pine s h o u ld  b e  a v o id e d  w ith  o r  vv ith in  2  vveeks o f a  M A O I 
b e c a u s e  o f  s t r u c tu r a l  s im ila r itie s . w i th  t h e  t r i c y d ic  
a n tid e p re s sa n ts ;  hovvever, p u b lis h e d  e v id e n c e  o f a d v e rse  
in te ra c tio n s  is lac k in g . T h e re  is a lso  a th e o re tic a l  p o ssib ility  
of a  s im ila r  in te ra c t io n  w ith  oxcarbazepine.

A n tim ig ra in e  d r u g s .  F o r th e  e íỉe c t  o f M A O Is o n  serotonirt 
(5-HTi) agonừts, see  u n d e r  S u m a tr ip ta n , p . 6 8 1 .3 .

A n tin e o p la s tic s . F o r  th e  e f f e a  vvhcn  M A O Is a re  u se d  w ith  
altrctamiM, see  p . 7 3 9 .1 .

D o p a m in e rg ic s .  F o r th e  e ữ e c t o f  M A O Is w i th  amantadine, 
see p. 8 9 3 .2 , w i th  Inodopa, see  p . 908 .2 , a n d  w ith  seĩt- 
giline, sce  p. 9 17 .1 .

G e n e r a l  a n a e s th e i ic s .  T h e  p ro b le m s th a t  m a y  o c c u r  w h e n  
p a tie n tỉ  rec e iv in g  M A O Is a re  also  g iv en  g e n e ra l  a n a e s -  
th e tics  a re  d iscussed  u n d e r  A n a e s th e s id  in  P re ca u tio n s , 
p . 4 4 4 .1 .

G in s e n g . T h e re  h a v e  b e e n  2 re p o r ts1-2 o f  a d v e rse  e ư ec ts, 
in c lu d in g  h c a d a c h e s . in so m n ia , tre m u lo u s n e s s ,  a n d  irr it-  
a b ility  w h e n  g in se n g  w a s  ta k e n  u i t h  p h e n e lã n e .

1. Shader RJ. Greenbỉatt DJ. Phenclzine and the dream m achine— 
rambỉings and reAeaỉons. J ơ in  PsvcỉtcpharptaeoỊ 1985; 5: 65.

2. ioncs BO. Runikis AM. ỉnteiaciion oỉ ginseng w hh phencb.ine. 3 Clin 
Psydtopharmacoỉ 1987; 7: 201-2.

H is ta m in e . F o r th e  e f f e a  o f M A O Is o n  h is ta m in e  g iv e n  
e x o g e n o u sly , see  p . 2 5 2 5 .3 .

Insu tin . F o r  th e  e líe c t of M A O ls o n  in su lin . see  p. 4 8 8 .3 .

N e u ro m u s c u la r  b lo c k e rs .  F o r th e  e í í e a s  o f M A O Is o n  th e  
ac rio n  o f suxamethonium, see  p . 2 0 4 0 .1 . P ro b le m s  ih a t  m a y  
b e  e n c o u n te re d  w ith  M A O Is a n d  n e u ro m u s c u la r  b lo ck e rs  
u se d  d u r in g  a n a e s th e s ia  a re  d iscu ssed  u n d e r  A n a e s th e s ia  
in  P re ca u tio n s , p . 4 4 4 .1 .

O p io id  a n a lg e s ic s .  T h e  p ro b le m s  th a t  m a y  o c c u r w i th  
M A O Is a n d  op io id  a n a lg esics  u se d  d u r in g  a n a e s th e s ia  a re  
d ìscussed  u n d c r  A n a e s th e s ía  in  P re c a u tio n s , p .  4 4 4 .1 .

R e s p ira to ry  s tìm u la n h .  F o r  th e  e ữ e a  of M A O Is vvith doxa- 
pram, see  p . 2 3 2 2 .1 .

Pharmacokinetics
P h e n e lz in e  is re a d ily  a b so rb e d  íro m  th e  g a s tro in te s tin a l  
ư a a  a n d  p e a k  p la sm a  c o n c e m ra t io n s  o c c u r  2 to  4  h o u r s  
a h e r  in g es tio n . It is m e ta b o lise d  in  th e  l iv e r  a n d  is e x c re te d  
in  th e  u r in e  a lm o s t e n ti r e ly  in  th e  fo rm  o f m eta b o li te s .

Preparatìons
Proprietory Preparalions (details a re  given in V olum e 6 )

Single-ingrediení Preparalionỉ. Austral.-. Nardil; Belg.: Nardel- 
zine; CanaíL: Nardii; Irl.: N ard ilt; Ital.: M argyl; NZ: Nardil; 
UK: Nardil; VSA: Nardil.

Pharmacopoeial PreparaKons
BP 2014: P b e n e lá n e  Tablets;
USP 36: P h e n e lá n e  Sulfate Tablets.

Pipofezine Hydrochloríde ỊriNNM)

Hidrocloruro de pipofezina; Pipofézine, Chlorhydrate de; 
Pipofezine Dihydrochloride; Pipofezini Hydrochloridum; 
r i n n o ệ e a n H a  rnflpoxnopwfl.
5-Methyl-3-(4-methyl-l-piperazinyl)-5H-pyridazinoỊ3,4-b]
[1,4]benzoxazine dihydrochloride.
C16H19NsO,2HCI=370J
G4S —  24886-52-0 (pipofezine); 24853-80-3 (pipofezine 
hydroớịloride).

Profile
Pip o fez in e  is a  tr ic y d ic  a n tid e p re s s a n t (see  A m itr ip ty lin e , 
p . 4 0 1 .1 ).

In  t h e  t r e a tm e n t  o f d e p re s s io n  (p. 3 9 8 .1 ) p ip o fe z in e  is 
u su a lly  g iv e n  o ra lly  as  t h e  h y d ro c h lo r id e  a ỉ th o u g h  d o ses  a re  
e x p re sse d  in  te rm s  o f t h e  b ase ; p ip o fe z in e  h y d ro c h lo r id e
31.1 m g  is e q u iv a le n t  to  a b o u t  25  m g  o í  p ip o íe á n e .  A n  
ín ìtia l d o se  o f  25  to  50  m g  daily , g iv e n  in  2  d iv ỉd e d  doses, is 
g ra d u a lly  in c re a se d  as  to le ra te d  to  a  u su a l to ta l  d a ily  d o se  o í 
150 to  2 0 0  m g  g iv e n  in  3 o r  4  d iv id e d  do ses. If  n e c essa ry , a  
m a x ím u m  o f 5 0 0  m g  m a y  b e  g iv e n  daily  in  d iv id e d  doses. 
F o r m a in te n a n c e  a m o d iíie d -re le a se  p re p a ra tio n  p ro v id in g  
p ip o fe z in e  1 5 0 m g  m a y  b e  g iv e n  o n c e  o r  tw ic e  daily .

P ip o fe z in e  s h o u ld  b e  w ith d ra w n  g ra d u a lly  to  r e d u c e  tl te 
r ís k  o f  vvithdravval sy m p to m s .

Preparatìons
Propriehtry Preparalions (đetails are g iven  in  V olum e B) 

Sngle-ingredient Preparationi. Rus.: A ta p h e n  (A3aộeH).

Pirlindole ịriNN)

Pirlindol; Pirlindolum; nnp/iMHfl0A
23,3a,4^,6-Hexahydro-8-methyl-1 H-pyrazino[3,2,l -ỹtìcarbẽ •
zo le .................................
C15H18Nj=2263 
G45 —  60762-57-4.
UNII —  V39YPH45FZ.

Ị Proỉile
: P irlin d o le  h a s  b e e n  g iv c n  o rally  in  th e  t r e a tm e n t  ( f 
ị d e p re ss io n .

ị Preparatìons
! P roprietary Preparations (details are gi v en  in Voium e B)

ị Single-ingredient preparations. Port.: Im p lem en to r; Rus.: Noi •
I m aaidol (HopMa3i«oji); P y raád o l (IlHpíUnnan); ukr.: Normazid< 1 

(Hop.Maanaon)t.

; Protriptyline Hydrochloride
I ỊBANM, USAN, rlNNMỊ

Hidrocloruro de proưiptilina; MK-240; Protriptilina, hidroclor- 
uro de; Protriptyline, chlorhydrate de; Protriptylini Hydro- 
chloridum; npOTpnrrrn/inHa rnflpoxnopnfl.
3-(5H-Dibenzo[o,d]cyclohept-5-enyl)propyl(methyl)amìne 
hydrochloride.
C,^2,N,HCI=299.8
CAS —  438-60-8 (protríptyline); 1225-55-4 (proữiptyline 
hydrochloride).
ÁTC— N06AA11.
ATC Vet —  QN06AA11.
UNI1 —  44665V0008.

, P h a r m a c o p o e ia s .  In  Br. a n d  us.
B P  2 0 1 4 : ( P ro tr ip ty lin e  H y d ro c h lo r id e ) .  A w h i te  tc 
y e llo tv ish -vvh ite , o d o u rle s s  o r  a lm o s t o d o u rle s s , povvder 
F re e ly  so lu b le  in  vvater, in  a lco h o l, a n d  in  c h lo ro ío rm  
p ra c tic a lly  in so lu b le  in  e th e r .  A  1 %  so lu t io n  in  w a te r  h a s  ĩ 
p H  ot 5 .0  to  6 .5 .

U S P  36 : (P ro tr ip ty lin e H y d ro c h lo r id e ) .  A  w h ite  to  yellovv lst 
povvder. Is o d o u r le s s  o r  h a s  n o t  m o re  t h a n  a s lig h t o d o u r  
S o lu b le  1 in  2 o f  vvater, 1 i n  3 .5  of a lc o h o l, a n d  1 in  2 .5  o) 
c h lo ro ío rm ; p ra c tic a lly  in so lu b le  in  e& ier. p H  o f  a  1%  
s o lu tio n  in  w a te r  is b e tv v een  5 .0  a n d  6 .5 .

Uses and Administration
P r o t r ip ty l in e  is  a  d i b e n z o c y c lo h e p ta t r ie n e  t r ic y c lic  
a n tid e p re s s a n t  vvith a a io n s  a n d  u se s  s im ila r  t o  th o se  o í 
a m itr ip ty lin e  (p. 4 0 1 .1 ). Ít is c o n s id e ra b ly  less s e d a tiv e  th a n  
o th e r  tric y d ic s  a n d  m a y  h a  v e  a s tim u la n t  e ffec t, th u s  
m a k in g  i t  p a rt ic u la r ly  su ita b le  fo r a p a th e t ic  a n d  vvithdravvn 
p a tie n ts ;  its  a n tim u sc a r in ic  e f f e « s  a re  m o d e ra te .

I n  th e  t r e a tm e n t  o f d e p re ss io n , p ro tr ip ty l in e  h y d ro -  
c h lo r id e  is gi v e n  in  o ra l d o se s  o f 5 to  lO m g  t h r e e  o r  ío u r  
t im e s  da ily . I t  h a s  b e e n  su g g e ste d  th a t ,  b e c a u s e  o f its  
p o te n t ia l  s ó m u la n t  ac tiv ity , a n y  d o sag e  in c re a se s  sh o u ld  b e  
a d d e d  to  th e  m o rn in g  do se  firs t a n d  if in so m n ia  o c c u rs  th e  
la s t d o se  s h o u ld  b e  g iv en  n o  la te r  t h a n  m id -a f te m o o n . 
H ig h e r  d o ses  o f  u p  to  6 0  m g  daily  m a y  b e  re q u ire đ  in  
s e v e re ly  d e p re s se d  p a tie n ts .  A  su ita b le  in it ia l  d o se  fo r  
a d o le sc e n ts  a n d  th e  e ld e rly  is 5 m g  th r e e  tim es d a ily ; d o s e  
m o n i to r in g  o f  t h e  c a rd io v a s c u la r  S ystem  h a s  b e e n  
r e c o m m e n d e d  i{ t h e  d o se  e x c e e d s  a to ta l  of 20  m g  daily  in  
e ld e r ly  sub jec ts.

P ro tr ip ty lin e  s h o u ld  b e  w ith d ra w n  g ra d u a lly  to  re d u c e  
th e  r isk  o f  w i th d ra w a l  sy m p to m s.

Adverse Effeđs, Treaỉment, and Precautỉons
As ío r  t r ic y d ic  a n tid e p re s s a n ts  in  g e n e ra l  (see A m itr ip ty lin e , 
p . 4 0 2 .3 ) .

S in ce  p ro tr ip ty l in e  m a y  h a v e  so m e  s t im u la n t  p ro p e r tie s  
a n x ie ty  a n d  a g i t a t i o n  c a n  o c c u r  m o re  í r e q u e n t ly ;  
c a rd io v a sc u la r  e ííe c ts  su c h  a s  ta c h y c a rd ia  a n d  o r th o s ta tic  
h y p o te n s io n  m a y  a lso  be  m o re  ừ e q u e n t  th a n  w i th  o th e r  
tr ic y d ic s .  P h o to se n s itiv ity  ra s h e s  h a v e  b e e n  n o te d  m o re  
o f te n  w i th  p ro tr ip ty l in e  t h a n  vvith o th e r  tr ic y d ic  a n tíd e p re s -  
s a n ts  a n d  p a tie n ts  ta k in g  it s h o u ld  a v o id  d ire c t su n lig h t.

All cross-reíerences reíer to entries in Volume A
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Interađions
F o r  in te ra c t io n s  a sso c ia te d  w ith  tricy clic  a n tid e p re s sa n ts , 
see  A m itr ip ty lta e , p . 4 0 6 .1 .

pharmacokinetics
P ro tr ip ty lin e  is w e ll  b u t  slow ly  a b so rb e d  a f te r  o ra l do ses: 
p e a k  p la s m a  c o n c e m ra tio n s  o c c u r  o n ly  a í te r  8  to  12 h o u rs .

P a th s  o f  m e ta b o lis m  o f p ro tr ip ty l in e  i n d u d e  N -o x iđ a tio n  
a n d  h y d ro x y la t io n . P ro tr ip ty lin e  is e x c re te d  in  th e  u i in e ,  
n ia in ly  i n  t h e  ío rm  o f  its  m e ta b o li te s , e i th e r  free  o r  in  
c o n ju g a te d  fo rm .

P ro tr ip ty lin e  is w id e ly  d is tr ib u te đ  th ro u g h o u t  th e  b o d y  
a n d  e x te n s iv e ly  b o u n d  to  p la sm a  a n d  tis su e  p r o te in .  
P ro tr ip ty lin e  h a s  b e e n  e s tim a te d  to  h a v e  a  v e ry  p ro lo n g e d  
e lim in a tio n  h a lí - l ỉ ỉe  ran g in g  fro m  5 5  to  198 h o u rs , w h ic h  
m a y  b e  h i r t h e r  p ro lo n g e d  in  o v e rd o sa g e .

Preparations
Propóetary Preparalions (details a re  g iven  in  V olum e B) 

Stngle-mgredient Preporotiona. USA: Vivactìl.

Pharmacopaeial Preparations
B P 2014: P ro trip ty line  Tablets;
U SP 36: P ro trip ty line  H ydrochloride Tablets.

Reboxetine Mesỉlate ỊBANM, riNNMi 

FCE-20124 (reboxetine or reboxetine mesilate); Mesilato de 
reboxetina; PNÚ-155950E; Reboxetina, mesiỊatớ dè; Rébox- 
étine, Mésilạte de; Reboxetine Mẹsylate (ỊISAN); Reboxetine 
Mesylate; Reboxetini Mesilas; PeốOKceĩvtHa Me3HJiaT. 
(±)-{2flSị-2-Ị(a/?S)-a-(2-Ethoxýphenoxy)benzynmorpholìne
iriethanesulphonate. ......
C,9H23N03,CH403S=k)95
CAS —  71620-89-8; 98769-81-4 (both reboxetine); 98769-82-5; . 
'98769-84-7 (both reboxetine mesìlate).
ATC —  N06AX18.

:ATC Vet —  QN06AX18.
UNỊI —  L94J81YNNY.

Uses and Adminỉstration
R e b o x e tin e  is a  se le c tiv e  a n d  p o te n t  in h ib ito r  o ỉ  t h e  
r e u p ta k e  o ỉ  n o ra d re n a lin e ;  it  a lso  h a s  a  w e a k  e ííe c t  o n  
se ro to n in  re u p ta k e .  R e b o x e tin e  h a s  n o  s ig n ih c a n t a ỉS n ity  
fo r  m u sc a r in ic  re c e p to rs . I t  is g iv e n  o ra lly  as  t h e  m e s ila te  fo r 
th e  t r e a tm e n t  o f  d e p re s s io n  w i th  d o ses  e x p re s se d  a s  th e  
base; r e b o x e t in e  m e s ila te  5 .2  m g  is e q u iv a le n t to  a b o u t  4 m g  
o f  r e b o x e t in e .  T h e  d o se  o í r e b o x e t in e  i ỉ  4 m g  tw ice  d a ily , 
w h ic h  m a y  b e  in c re a se d  a fte r  3 to  4  vveeks, u  n e c essa ry , to  
lO m g  d a ily ; th e  m a x im u m  d a ily  d o se  s h o u ld  n o t  e x c e e d  
12 m g . R e d u c e d  d o se s  sh o u ld  b e  g iv e n  in  h e p a tic  o r  r e n a l  
im p a irm c n t,  s e e  p . 4 4 9 .1 . R e b o x e tỉn e  is n o t  l e c o m m e n d e d  
fo r  u se  in  e ld e r ly  p a t ie n ts  (see u n d e r  P re ca u tio n s , p . 4 4 9 .3 ) .

A n tid e p re s sa n ts  sh o u ld  b e  w ith d ra w n  g ra d u a lly  to  
re d u c e  t h e  r isk  o f w i th d ra w a l sy m p to m s .

A d m in is tr a t io n  in  h e p o tic  o r  r e n a l  im p a irm e n t.  Loyver 
in it ia l  o r a l  d o se s  e q u iv a le n t  t o  2 m g  of r e b o x e tin e  tw ic e  
d a ily  a re  r e c o m m e n d e d  b y  UK  l ic e n se d  p r o d u c t  in ta r m a -  
t io n  t a  h e p a tic  o r  ren a l im p a irm e n t;  d o se s  m a y  b e  
ta c re a s e d  th e r e a ỉ t e r  a c co rd in g  to  to le ran c e .

A n x ie ly  d i s o r d e r s .  R e b o x e tta e  h a s  b e e n  t r ie d  vvith so m e  
b e n e h t  t a  p a n ic  d iso rd e r  (p. 1 0 2 9 .1 )  a lth o u g h  it m a y  b e  
less e l íe c tiv e  t h a n  t h e  SSRIs.

R e íe re n c e s .
1. Versỉani M, tí  aỉ. Reboxetỉne, a sclectivc norcpincphrine reupcake 

ỉnhỉbitor, is an eííective and weIl-toIcrated treatmem íorpanỉc dìsordcr. 
J  Clin P ỉyckiaíry 2 0 0 2 ỉ 63: 31-7.

2. Seedat s ,  t í  aỉ. Reboxetíne and d taỉopram  in panỉc disorder a single- 
blind, cross-over. Qexible-dose pilot study. Im ơ in  Psychopharmacol 2003; 
18: 279-84.

3. Bertani A. tí  aỉ. Comparison oỉ the treatm ent w ith paroxecỉne and 
reboxetine in panỉc disorder: a randomixed, singlc-blind study. 
Pharmacopsydxiaay 2004; 37: 206-10.

D e p r e s s io n .  A s d isc u sse d  o n  p . 3 9 8 .1 , th e r e  is v e ry  lit tle  
d i ííe re n c e  t a  e ỉí ic a c y  b e tw e e n  th e  d i í íe re n t g ro u p s  of 
a n tid e p re s s a n t  d ru g s , a n d  c h o ic e  is  o f te n  m a d e  o n  th e  
basịs  o f  a d v e rs e  e ffe c t p ro lile . R e b o x e tta e ,  a  se lec tiv e  ta h i -  
b i to r  'of n o r a d r e n a l ta e  re u p tà k e ,  h a s  a  s lig h tly  d ư íe r e n t  
b io c h e m ic a l  p ro fi le  fro m  b o th  t h e  tric y d ic s  a n d  th e  SSRIs; 
h o w e v e r ,  l ik e  t h e  SSR Is, r e b o x e t in e  ap p e ars  to  h a v e  fe w e r  
u n p le ấ s a n t  a d v e rs e  e ííec ts  a n d  to  b e  sa íe r  t a  o v e rd o sa g e  t a  
c ọ m p a r is o n  vvith  t h e  o ld e r  t r ic y d ic s .

R e ĩe re n c e s .
1. Vcrsiani M, t í  aỉ. Reboxetine, a un ỉque selective N R i prevcnts relapse

and  recurrence ỉn  long-tenn treatm ẽnt oi major depressive disorder. /  
ơ in  Psychiaơy 1999; 60:400-406. .

2. Holm KJ, Spencer CM. Reboxetine: a  review of its use ỉn depressỉon. CNS 
Ọrugs 1999; 12: 65-83.

3. Scates AC, Doraỉsvvamy PM. Reboxetỉne: ã seỉeciỉve noreplnephrỉne 
‘ reuptake ỉnbibitor ío r the treatm ent of depression. Ann Pharmacother
2000; 84: 1302-12.

4. Versiani M, t í  aỉ. Double-blind, placebo-conưolled study w ỉth 
reboxeảne in inpatients with severe major depressive disorder. J  ơ in  
Pĩydtopharmacol 2000; 20: 28-34.

5. Perguson JM, t í  a i  ESects of reboxetìne on Hamỉỉton Depressỉon Ratỉng 
Scale íactors hom  randomỉxed, pỉacebo-conưolled triaỉs in m ajor 
depressỉon. hư  Qin Psychơpharmacol 2002; 17:43-51.

6. Andreoỉỉ V, t í  aỉ. Reboxetỉne, a new noradrenaỉỉne selective 
antỉđepressant, is a t least as eữective as ũuoxetine ỉn the treatm ent oí 
depression. J  ơ ù t Pỉychopharmacot 2002; 22: 393—9.

7. Montgomery s, t í  aĩ. The antídeprcssant efflcacy o í reboxetine in 
paiíents with severe depressỉon. J  Clừí Psychopharmacol 2003; 23 :45-50 .

Adverse Effects
Ả d v e rse  e ttec ts  m o s t  c o m m o n ly  s e e n  w i th  r e b o x e t ta e  
t a d u d e  ta so m n ia , d ry  m o u th ,  c o n s tìp a ư o n , a n d  ta c re a s e d  
svveattag . D is tu rb a n c e  o f v isu a l  a c c o m m o d a tio n , lo ss  o f  
a p p e ti te ,  chills, v e rtig o , tac h y c a rd ia , p a lp ita t ío n s , v a so d ila -  
ta t ío n , a n d  o r th o s ta tic  h y p o te n s io n  a re  r e p o r tc d  as  b e ta g  
c o m m o n  a d v e rse  r e a c ú o n s . A d v erse  u r ín a r y  s y m p to m s  
h a v e  a lso  b e e n  re p o r te d  a s  c o m m o n  a n d  o c c u r  m o re  
ta e q u e n tly  t a  m e n ; eỉỉects t a d u d e  u r ta a r y  h e s ita n c y , 
h e q u e n c y ,  a n d  a  s e n sa tío n  o f  ta c o m p le te  b la d d e r  e m p ty ta g . 
E re c ti le  d y s íu n c tio n , e ja c u la to ry  d e la y  o r  p a ta ,  a n d  
te s t ic u la r  p a ta  c a n  also  b e  c o m m o n . T h e re  h a v e  b e e n  
re p o r ts  o f  a lle rg ic  d e n n a ti t i s ,  c o n v u ls io n s ,  a g ita t io n , 
a n x ie ty , in ita b il ity , ag g ressiv e  b e h a v io u r ,  h a l lu d n a t io n s ,  
co ld  e x tre m itỉe s , p a ra e s th e s ia ,  h y p e n e n s io n , a n d  n a u s e a  
a n d  v o m ltta g . R e d u c e d  p la sm a -p o ta ss iu m  c o n c e n tra t io n s  
h a v e  b e e n  se e n  t a  e ld e rly  p a t i e n t ỉ  a f te r  p ro lo n g e d  u se .

H y p o n a tra e m ia , p o ssib ly  as  a  r e s u l t  o f  ta a p p ro p r ia te  
s e c re tio n  oí a n tid iu re tic  h o r m o n e ,  h a s  b e e n  a s s o d a te d  w ith  
th e  u se  o f  a n tid e p re ssa n ts , p a rt ìc u la r ly  t a  th e  e ld e riy .

Effeds on body-weighf. B o d y -w e ig h t fell ( ro m  55 to  4 3  k g  
o v e r  a b o u t  9  m o n th s  t a  a  w o m a n  g iv e n  re b o x e t ìn e . 1 s h e  
r e p o r te d  loss o f a p p e títe , w i th o u t  n a u s e a  o r  v o m it ta g ,  
a l th o u g h  s h e  c o n tta u e d  e a tin g  th re e  m ea ls  d a ỉly . H ig h  
c a lo ric  d ie ta ry  s u p p le m e n ts  d id  n o t  r e v e rse  t h e  vveight 
loss. T h e  e fiec t s ta r te d  a b o u t  2 m o n th s  a f te r  s ta r t in g  
re b o x e tta e ,  a n d  w e ig h t w a s reg a ta e d  a f te r  s to p p ta g  th e  
d ru g . W e ig h t loss o c c u rre d  a g a ta  vvhen  r e b o x e t ta e  w a s  
la te r  re s ta rte d .

1. Lu TY-T, t í  ai. Proíound weight ỉoss assodated vvỉth reboxedne use in  a 
44-year*old woman. Br J ơ in  Pharmacoi 2005; 60: 218-20.

Effeds on the CNS. E p iso d es o ỉ  s le e p w a lk ta g  (so m n a m b u -  
lism ) w e re  se e n  t a  a n  1 8 -y e a r-o ld  w o m a n  se v era l w e e k s  
a í te r  s ta r tta g  re b o x e t ta e  ( a t  a n  ta i t ia l  d o se  o í  2 m g  d a ily  
g ra d u a lly  ta c re a se d  to  8 m g  d a ily ).1 T h e  p a tie n t  h a d  a  h is -  
to ry  o f c h ild h o o d  so m n a m b u lism  th a t  h a d  reso lv e d  s p o n -  
ta n e o u s ly ;  th e se  p a rt ic u la r  ep iso d e s  c e a se d  a h e r  t h e  d o se  
o f  re b o x e t ta e  w a s  re d u c e d  to  4 m g  d a ily .

1. Kũnzel HE, t í  a i  SỉeepwaUdng assodated w ỉth reboxetỉne ỉn a young 
femaỉe patỉent with major depression: » case report. Pharmacơpsydịiaùy 
2004; 37: 307-8.

Effects 0(1 the endocrine S y stem . H y p o n a tra e m ia  t h o u g h t  
to  b e  a s s o d a te d  w ith  re b o x e t in e  th e r a p y  a n d  to  b e  d u e  to  
th e  s y n d ro m e  oi ta a p p ro p r ia te  a n tid iu re t íc  h o r m o n e  se c re -  
t ìo n , h a s  b e e n  re p o r te d  t a  a n  e ld e rly  p a t ie n t .1

ỉ .  Ranieri p, t í  ai. Reboxedne and  hyponatremla. s  Engỉ J  Med 2000; 342: 
215-16.

EHects on sexual Kindion. T h e  A u s tra lia n  A d v e rse  D ru g  
R e a a io n s  A dv iso ry  C o m m itte e  h as  rec e iv e d  130  re p o r ts  o f 
a d v e rse  re a c tio n s  a s s o d a te d  w ith  r e b o x e t ta e  u s e ;1 o f 
th e se , 22  d e scrib ed  m ale  s e x u a l  d y s íu n c t io n  t a d u d t a g  e ja -  
c u la tio n  d iso rd e r  (7 r e p o r ts ) ,  e re c tile  d y s íu n c t io n  (4  
rep o r ts) , a n d  te s tic u la r  p a in  o r  sw e llta g  (10  r e p o r ts ) .  In  
a d d it ío n  th e re  w e re  2 re p o r ts  o f  in c re a se d  lỉb id o  in  
vvom en.

1. Adverse Drug Reactions Advisory Commỉttee (ADRAC). Gcnitourinary 
symptoms wỉth reboxetỉne. Autí Adverse Druý Reaữ Buỉỉ 2005; 24: 10. 
ÂIsò available at: http://www.tga.gov.au/adr/aadrb/aadr0506.pdf 
(aceessed 24/11/05)

Effects on the urinary System. T h e  A u s tra lia n  A d v e rse  
D ru g  R e a c tio n s  A d v iso rỹ  C o m m itte e  h a s  re c e iv e d  2 6  
re p o r ts  o f  u r ta a ry  sy m p to m s  su  c h  a s  h e s ita n c y , r e d u c e d  
u r in e  flow , a n d  r e te n tio n  t a  p a tie n ts  ta k in g  r e b o x e t ta e .1 
A lth o u g h  th e  m ajo rity  o f  c a se s  o c c u ư e d  t a  m a le  p a tie n ts ,  
6 re p o r ts  m e n t io n e đ  su c h  sy m p to m s  t a  vvom en.

1. Adverse Drug Reactions Advisory Commỉttee (ADRAC). Genỉtourinary 
symptoms wỉth reboxetỉne. Aust Adixne Drug Reađ Buiĩ 2005; 24: 10. 
Also avaiỉable at: http://w w w .tga.gov^u/adr/aadrb/aadr0506.pdf
(accessed 24/11/05)

Treaừnent o f Adverse Effeđs
T h e  b e n e h t  o f  g astric  d e c o n ta m in a t io n  a f te r  r e b o x e t ta e  
o v e rd o se  is u n c e r ta ta ;  h o w e v é r ,  a c tiv a te d  c h a rc o a l m a y  b e  
c o n s id e re d  t a  a d u lts  a n d  c h ild re n  w h o  h a v e  ta g e s te d  m o re  
t h a n  1 m g /k g  ư th e y  p r e s e n t  w i th ta  1 h o u r  o f  ta g e s tio n . 
M a n a g e m e n t th e r e a íte r  m a in ly  ta v o lv e s  sy m p to m a tic  a n d  
su p p o rtiv e  th e ia p y  as  r e q u ire d .  C ard ia c  rh y th m , b lo o d  
p rẽ s su re , a n d  p u lsẽ  ra te  s h o u ld  b e  m o n lto re d .

G e n h o -u r in a ry  d is o r d e r s .  T am su lo s in  h a s  b e e n  u s e d  su c -  
c ess ta lly  in  th e  t re a tm e n t  of u r ìn a ry  h e s ita n c y  a n d  p a ta ta l  
e ja c u la tio n  a s so d a te d  w ith  re b o x e t ta e  (see  p . 2 3 6 9 .2 ).

Precautions
R eb o x e tta e  sh o ú ld  b e  u se d  w i th  c a u tio n  t a  p a tỉe n ts  w ith  
r e n a l  o r  h ep a tic  im p a irm e n t  I t  s h o u ld  a lso  b e  u se d  u n d e r  
d o s e  superv is ion  t a  p a tie n ts  w i th  b ip o la r  d iso rder, u r ta a ry  
re te n tio n , b e n ig n  p ro sta tic  h y p e rp la s ia , g laucom a, o r  a  
h is to ry  o f ep ilepsy  o r  ca rd iac  d iso rd e rs .

P a tien ts  s h o u ld  b e  d o s e ly  m o n ito re d  d u r ta g  e a rly  
th e ra p y  u n til sign iĐ cant im p ro v e m e n t t a  d e p re ss io n  oc c u rs  
b e c au se  su id d e  is a n  in h e r e n t  r isk  in  đ e p re s se d  p a tíe n ts . F o r  
í u r th e r  details, see  u n d e r  D e p re ssio n , p . 3 98 .1 . S u id d a l  
th o u g h ts  a n d  b e h a v io u r  m a y  a lso  d e v e lo p  d u r ta g  e a rly  
tre a tm e n t  vvith a n tíd e p re s sa n ts  fo r  o th e r  d iso rd e is ; t h e  sa m e  
p rec a u tìo n s  o b se rv e d  w h e n  ơ e a t t a g  p a tíe n ts  w i th  d e p re s -  
s io n  sh o u ld  th e re ío re  b e  o b se rv e d  w h e n  tre a tta g  p a tíe n ts  
w ỉ th  o th e r  d iso rders.

A bility  to  p e r ío tm  task s  r e q u ir ín g  m o to r  o r  co g n itiv e  
skills o r  ju d g e m e n t m a y  b e  im p a ire d  b y  re b o x e tta e  a n d  
p a tie n ts , ư  a í le n e d , sh o u ld  n o t  d i iv e  o r  o p e ra te  m a c h in e ry .

B re a s t  íe e d in g . Lovv c o n c e n tra tìo n s  o f r e b o x e tta e  w e re  
d e te c te d  ta  th e  b re a s t  m ilk  o f  4  v vom en  b e ta g  t re a te d  ỉo r  
p o s t-n a ta l  d ep re ss io n .1 T h ere  w e r e  aỊso lo w  c o n c e n tra tìo n s  
t a  th e  p lasm a o f 3 o f  th e  b re a s t- ỉe d  ta ía n ts ,  a n d  th e  d ru g  
w a s  n o t  d e te a e d  t a  th e  ỉo u r th .  N o  a d v e rse  efiec ts w e re  
se e n  t a  an y  o t  th e  4  ta ía n ts .

1. Hackett LP, t í  ai. Transỉer of reboxedne ỉnto breastmiũc, ỉts pỉasma 
conceĐtratíons and ladc of adverse cữccts ỉn che breastíed ỉnỉant. Bur J  
Gìn Pharmacol 2006; 62: 633-8.

c h itd r e n .  R e b o x e tta e  h a s  n o t  b e e ii  s m d ie d  fo r th e  ư e a t -  
m e n t  of d e p ressio n  t a  c h iỉd re n  a n d  UK  lic e n sed  p r o d u c t  
ta ío rm a tio n  re c o m m e n d s  th a t  i t  s h o u ld  n o t  b e  u s e d  fo r  
th is  ta d ic a tio n  t a  c h ild re n  a n d  a d o le sc e n ts  u n d e r  18 y e a rs  
o f  age . In  a d d itỉo n , O ther a n tid e p re s s a n ts  h a v e  b e e n  
s h o w n  to  in c re a se  th e  risk  o f  s m d d a l  th o u g h ts  a n d  b e h a -  
v io u r  t a  c h ild ren  a n d  a d o lẹ^cen ts  (see  E ữ ects  o n  M e n ta l  
S ta te , u n d e r  F lu o x e tta e , p . 4 2 0 .2 ).

T he  elderiy . R e b o x e tta e  is n o t  r e c o m m e n d e d  b y  UK  
licen sed  p ro d u c t in ỉo rm a tio n  fo r  u se  t a  e ld e iiy  p a tie n ts , 
b ecau se  of a  lack  o f  e x p e rie n ce  t a  th ìs  p a tỉe n t  g ro u p . H ow - 
ev e r, reb o x e tìn e  2 m g  o ra lỉy  tw ic e  d a ily  w a s  w e ll to le ra te d  
t a  a  sm dy  t a  16 e ld e rỉy  p a tie n ts  (m e a n  ag e  77 .5  y ea rs )  
w i th  p o st-s tro k e  d ep re ss io n .1

1. Rampeỉk) Lr et ai. An evaiuation of eỉScacy and saíety of reboxetine ỉn 
eỉderỉy patìents aữ eaed  by 'retarded* post-stroke depression: a random, 
pỉacebo*controũed stuđy. A nh Gervntol Geriatr 2005; 40: 275-85.

P o rp h y ria . T h e  D ru g  D a tab ase  fo r  A c u te  P o rp h y ria , c o m - 
p ile d  by  th e  N o rw eg ia n  P o rp h y ria  C e n ư e  (NA POS) a n d  
th e  P o tp h y ria  C e n tte  Svveden, d a s s ih e s  re b o x e t ta e  as  p o s-  
s ib ly  p o rp h y ita o g en ic ; i t  s h o u ld  b e  u s e d  o n ly  w h e n  n o  
sa ỉe r  a lte m a tiv e  is a v a ilab le  a n d  p re c a u tio n s  s h o u ld  b e  
c onside red  ta  v u ln e r a b le p a t ie n ts . 1

1. The Drug Daubase ỉor Acuie Porphyria. Available at: h:tp://www. 
drug5-porphyria.org (accKStd 11/10/11) -

P re g n an c y . A  re v ie w  o f p re g n a n c y  o u tc o m e s  ta  th e  S w ed - 
i ỉh  M edical B ir th  R eg istry  t o u n d  d a ta  o n  15 in ỉa n ts  b o m  
to  w o m e n  w h o  h a d  ta k e n  re b o x e t in e  t a  e a rly  p re g n a n c y .1 
T h e re  w as 1 r e p o r t  o f v e n tr ic u la r  s e p tu m  d e íec t.

1. Lennestẳỉ R. Kâlỉén B. Deỉỉvery outcome in reỉatỉon to m atemal use oỉ 
so me recentỉy ỉntroduced antỉdepressants. J  Clin Psychopharmacol 2007; 
27:607-13.

Interaơíons
R eboxe tine  sh o u ld  n o t  b e  ta k e n  w ith , o r  w i th in  2 vveeks o f 
s topping , a n  M A O t a t  least o n e  w e e k  s h o u ld  e lap se  a í te r  
sto p p in g  re b o x e tin e  th e ra p y  b e ío re  s ta r tta g  a n y  d ru g  liab le  
to  p ro v o k e  a  se rio u s  r e a c tio n  (e.g . p h e n e lz ta e ) .  C a u tio n  
sh o u ld  be  ta k e n  w h e n  re b o x e t ta e  is g iv en  w ith  o th e r  d ru g s  
th a t  lo w er b lo o d  p res su re  b e c a u se  o r th o s ta tic  h y p o te n s io n  
h a s  occu rred  w ith  re b o x e t in e .  H o ty e v e r, th e  u se  of 
reb o x e tin e  w ith  e rg o t d e riv a tìv e s  m a y  c á u se  a n  ta c re a s e  t a  
b lo o d  p re s s u re .  T h e  p o s s ib ili ty  o f  h y p o k a la e m ia  if 
re b o x e tta e  is g iv e n  w ith  p o ta s s iu m -d e p le tta g  d iu re ú c s  
sh o u ỉd  also  b e  co n sid e red .

R e b o x e tta e  ỉs m a ta ly  m e ta b o lis e d  b y  th e  c y to c h ro m e  
P 4 5 0  iso en zy m e CYP3A4 a n d  p o te n t  ta h ib i to r s  o f  th is  
iso en zy m e m a y  l im it  th e  e l ỉm ta a tio n  o ỉ  r e b o x e t ta e .  
C o n se q u e n tly , reb o x e tín e  s h o u ld  n o t  b e  g iv e n  w ith  d ru g s  
knovvn to  ta h ib i t  CYP3A4 s u c h  as  a z o le  a n tì íu n g a ls  (e.g. 
k e to co n azo le ) , m ac ro lỉd e  a n tib a c te r ia ls  (e .g . e ry th r o m y d n )  
o r  A u v o x am tae . R e b o x e tin e  t a  h ig h  c o n c e n tia t ìo n s  h a s  a lso  
b e e n  sh o w n  in vitrợ to  t a h ib i t  C Y P3A 4 a n d  CYP2D6; 
hovvever, s tu d ie s  in vivo ‘h a v e  su g g e ste d  th a t  ta te ra c tio n s  
w ith  drugs m eta b o lise d  b y  th e s e  iso e n z y m es  a re  u n lik e ly .

A n tih m g a ls . R e b o x e tta e 's  p la sm a  c o n c e n tra tío n s  w e re  sig- 
niB cantly  ta c re a s e d  w h e n  i t  w a s  g iv e n  w i th  kttoconaĩole.1

The Symbol t  denotes a preparation no longer actively marketed

http://www.tga.gov.au/adr/aadrb/aadr0506.pdf
http://www.tga.gov%5eu/adr/aadrb/aadr0506.pdf
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T h e  in te r a c t ỉo n  w a s  sa id  to  h a v e  in v o lv e d  th e  m h ib i t io n  o f 
th e  c y to c h ro m e  P 4 5 0  iso e iư y m e  CY P3A 4 b y  k e to c o n a z o le .

I. H erm an BD. t í  aỉ. Ketoconazole inhỉbits the d e irance  of the 
enantíom ers o í the amỉdepressant reboxetỉne ỉn humans. Cỉin Pharmacoỉ 
Ther 1999; 66: 374-9.

Pharmacokinetics
R e b o x e t in e i s  w e ll a b so rb e d  í ro m  th e  g a s tto in te s tin a l  ư a c t  
a n d  p e a k  p lasm a  c o n c e n tr a d o n s  o c c u r  a f te r  a b o u t  2 h o u n .  
P la sm a  p r o te in  b in d in g  is a b o u t  9 7 %  (9 2 %  in  e ld e r ly  
s u b je c ts ) . In-vitro s tu d ie s  in d ic a te  th a t  r e b o x e t in e  ìs 
m e ta b o lis e d  b y  th e  c y to c h ro m e  P 4 5 0  iso e tư y m e  CYP3A4; 
th e  m a in  m e ta b o lic  p a thvvays id e n tìf ie d  a re  d e a lk y la tio n , 
h y d ro x y la t io n , a n d  o x id a tio n  fo llo w ed  b y  g lu c u ro n id e  o r  
s u lỉa te  c o n ju g a t ìo n . E l im in a tio n  is  m a in ly  v ía  u r ín e  (7 8 % ) 
w ith  1 0 %  e x c re te d  as  u n c h a n g e d  d ru g . T h e  p lasm a  
e lim in a tio n  h a lí- lU e  is 13 h o u rs .  D a ta  ỉro m  artimaỉ s tu d ie s  
in d ic a te  t h a t  r e b o x e t in e  crosses  th e  p lac e n ta . I t  is d isư ib u te d  
in to  b r e a s t  m ilk .

R e íe re n c e s .
1. Dostert p. tí  ai. Review of the pharmacokioetics and meiabolism of 

reboxetine, a selective noradrenaline reuptake ỉnhibítor. Eur 
Neurapsychopharmaeo! 1997; 7 (suppl 1): S23-S35.

2. Pleishaker JC. Clỉnícat pharmacokinetics oỉ reboxerine. a selectíve 
noreplnephrine reuptake inhibitor for the ưeaim ent of patients wi!h 
depressíon. ơ ìn  Pharmacokintí 2000; 39: 413-27.

3. Coulomb F, tí  a i  Pharmacolđnetics oí singie-dose reboxetine in 
vo lun teen  with renal Insuữidency. J ơ in  Pharmacứ! 2000: 40: 482-7.

4. Poggesi I. et al. Pharmacokìnetics oí reboxetỉne in elderty patỉents w ũh 
depresáve dlsorders. ỉnt J Ciin Pharmaal Thcr 2000; 38: 234-9.

Preparations
Proprietary Preparotions (details are given in V olum e B)

Single-ingredient Preparotions. Austral.: Edronax; Austria: Edro- 
n ax ' Belg.: E dronax; Braz.: Prolilt; Chile: Prolifc China: 
Y eluoshu ( I th & íĩ); Zuolexin ( í t í f c í ) ;  Dettm.: Edronax; Fin.: 
E dronax; Ger.: E dronax; Solvex; Hung.: Edronax; India: N are- 
box; IrL: E dronax; Israel: Edronax; / to i :  Davedax; Edronax; 
Mex.: E dronax; Norw.: Edronax; NZ: Edronax; Pot.: Edronax; 
PorL: E dronax; Rus.: E dronax  pApoHaxc); S.Aỷr.: Eđronax; 
Spain: Irenor; N orebox; SwetL: Edronax; Switz.: Edronax; 
Thai.: Edronax; Turk.: Edronax; UK: Edronax.

Sertraline Hydrochloride
ÍBANM. USAN, riNNMI

CP-51974-0Í; CP-51974-1; Hidrocloruro de sertralịna; 
Sertralina, hidrocloruro de; Sertráline, Chlorhydrate de; 
Sertralinhydrochlôrid; Sertralini Hydrõchloridum; CepTpa/iM- 
Ha rnflpoxnọpnfl.
(1 S,4S)-4-(3,4-bichlorophenylH ,23,4-tetrahydro-l -naphthyl 
(methyl)amine hydrochloride.
C,7H,7CI2N,HGI=342.7 • V V
CAS —  79617-96-2 (sertraliné); 79Ỉ59-97-0 (senraline hydro-
chbride).
ATC —  N06AB06.
ATC Vet —  QN06AB06. 
u m  —  ƯĨ18907Y6X.

Street names. T h e  ío U o w in g  te rm s  h a v e  b e e n  u se d  as 's ơ e e t  
n a m e s ' (see  p . v iỉ)  o r  s la n g  n a m e s  ío r  v a rio u s  lo rm s  of 
s e it ra l in e :

Z 's; Z loft; Z o o m e rs .

P h a r m a c o p o e ia s .  I n  E u r .  (see  p .  v ii)  a n d  us.
P h . E u r .  8 : (S e rtra l in e  H y d ro c h lo r id e ) . A  w h i te  o r  a lm o s t 
w h i te ,  c ry s ta ll in e  p o w d e r .  I t  e x h ib its  p o ly m o rp h is m . 
S lig h tly  so lu b le  in  v vaten  sp a rin g ly  so lu b le  o r  s lig h tly  
so lu b le  i n  a n h y d ro u s  a lc o h o l; s lig h tly  so lu b le  in  a c e to n e  a n d  
in  iso p ro p y l a lc o h o l. P r o te a  f ro m  lig h t.

U S P  3 6 : (S e rtra l in e  H y d ro c h lo r id e ) . w h i t e  o r  o ff-w h ite , 
a ry s ta ll in e  p o w d e r .  S lig h tly  s o lu b le  in  w a te r ,  in  a c e to n e , 
a n d  in  iso p ro p y l a lc o h o l;  Ếreely so lu b le  in  a b so lu te  a lc o h o l. 
S to re  i n  a ir t ig h t  c o n ta in e rs  a t  a  t e m p e ra tu re  n o t  ex c ee d in g  
4 0  d e g re e s . P ro te c t  f ro m  lig h t.

Uses and Admỉnistration
S e r tra lin e , a  n a p h th a le n e a m in e  d e riv a tiv e , is  a n  SSRI vvith 
a c tìo n s  a n d  u se s  s im ila i  to  th o se  o f ũ u o x e tin e  (p. 4 1 7 .1 ). I t  is 
g iv en  o ra lly  as  s e rơ a l in e  h y d ro c h lo r id e  as  a  sin g le  d o se  in  
t h e  m o m in g  o r  e v e n in g . D oses a re  e x p re sse d  in  te rm s  o f th e  
base; s e r t ra l in e  h y d ro c h lo r id e  56  m g  is e q u iv a le n t to  a b o u t  
50  m g  o f  s e r tra l in e .

I n  t h e  ư e a tm e n t  o f  d e p r e s s io n .  t h e  u s u a l  in itia l d o se  of 
s e r t r a l in e  is  5 0  m g  d a ily  in c re a se d , if  n e c e s sa ry , in  
in c re m e n ts  o f  50  m g  a t  in te rv a ls  o f  a t  le a s t a  w e e k  to  a  
m a x ũ n u m  o f 200  m g  da ily .

T h e  u s u a l  in it ia l  d o se  o ỉ  s e r tra l in e  in  o b s e s s iv e -  
c o m p u l s iv e  d i s o r d e r  is  50  m g  d a ily . In  th e  t r e a tm e n t  oi 
p a n lc  d l s o r d e r  w i th  o r  v v ith o u t a g o ra p h o b ia , s o d a l  
a n x i e t y  d i s o r d e r ,  a n d  p o s t - t r a u m a t l c  s t r e s s  d i s o r d e r ,  
th e  u s u a l  in it ia l  d o se  is  25 m g  d a ily  in c re a se d  a f te r  o n e  w e e k  
to  50  m g  d a ily . T h e re a f te r , d o se s  in  aU th ese  d iso rd e rs  m a y

b e  in c re a se d , if n e c es sa ry , in  in c re m e n ts  of 5 0  m g  a t 
in te rv a ls  o f  a t  le a s t a  w e e k  to  a  m a x ũ n u m  o f 200  m g  daily .

I n  th e  t r e a tm e n t  o í  p r e m e n s t r u a l  d y s p h o r l c  d i s o r d e r .  
s e r tra l in e  is g ỉv e n  in  a n  in ỉt ia l  d o se  o f  50  m g  d a ily  e i th e r  
th ro u g h o u t  t h e  m e n s t ru a l  c y d e  o r  d u r in g  th e  lu te a l  p h a se  
o n ly , as  a p p ro p r ia te . D o ses  m a y  b e  in c re a se d  b y  5 0  m g  e a ch  
m e n s tru a l  c y d e  u p  to  a  m a x im u m  p f  Ỉ 5 0 m g  d a ily  fo r  
c o n tin u o u s  d o s in g  o r  100 m g  d a ily  w h e n  đ o s in g  d u r in g  th e  
lu te a l  p h a s e  o n ly . T h o se  p a tie n ts  w h o  r e q u ire  100  m g  d aily  
d u r in g  lu te a l  p h a s e -o n ly  d o s in g  s h o u ld  in itìa lly  b e  g ìv en  
50 m g  d a ily  fo r  th e  firs t 3 d a y s  o f e a c h  lu te a l  p h a s e  d o s in g  
p e rio d .

O n c e  th e  o p tim a l th e r a p e u tic  r c sp o n se  is o b ta in e d  
d o sa g e  s h o u ld  b e  re d u c e d  to  th e  lo w e s t  e ffec tive  lev e l ío r  
m a in te n a n c e .

F o r  d o s a g e  a d ju s tm e n t  in  p a t ie n ts  w i th  h e p a t ic  
im p a irm e n t,  a n d  fo r  d o ses  u s e d  in  c h ild re n , see  p . 4 5 0 .2 .

S e r tra lin e  s h o u ld  b e  vvithdravvn g ra d u a lly  to  re d u c e  th e  
risk  o f  vvithdravval sy m p to m s  (see  a lso  W ith d ra w a l. u n d e r  
P re c a u tio n s  o f  F lu o x e tin e , p . 4 2 3 .3 ).

A d m in is tr a t io n  in  c h ild re n . T h e re  a re  c o n c c m s  a b o u t  th e  ! 
u se  o f SSRIs in  c h ild re n  (see  E líec ts  o n  M e n ta l S tate, 
u n d e r  A d v erse  Effects o f F Iu o x erin e . p . 420 .2 ) a n d  th e  use  

Ị o í s e rư a lin e  fo r  th e  t r e a im e n t  o f d e p r e s s io n  in  th o se  ị 
u n d e r  18 y e a rs  o f  a g e  is u n lic e n s e d . N ev e rth e less , th e  
SiVEC su g g ests  th a t  it m a y  b c  u se d  b y  sp e d a lis ts  fo r th e  
ư e a tm e n t  o f m a jo r  d c p re s s io n  in  th o se  aged  12 y e a rs  a n d  
o v er; th e  u s tta l a d u lt  d o se  (see  U ses a n d  A d m in is tra t io n , 
a b o v e ) m a y  b e  g iv en .

S e rơ a lin e  m a y  b e  g iv e n  fo r  th e  ơ e a tm e n t  o f  o b s e s s iv e -  
c o m p u l s iv e  d i s o r d e r  in  c h ild re n  a n d  a d o le sc e n ts  ag e d  6 
y e a rs  a n d  o v e r. I n  c h ild re n  ag ed  6 to  12 years  th e  u su a l 1 
in itia l o ra l do se  is 2 5  m g  o n c e  d aily ; a d o le sc e n ts  m a y  b e  
s ta r te d  o n  50  m g  o n c e  d a ily . In c re a ses  in  doses, if n e c essa ry , 
a re  s im ila r  to  th o se  in  a d u lts  (see  a b o v e ); h o w e v e r ,  th e  
lo w e r  b o d y -w e ig h ts  o f  c h ild re n  s h o u ld  be  c o n s id e re d  in  
o rd e r  to  a v o id  ex cessiv e  do ses.

A d m in is tr a t io n  in  h e p a t ie  im p a irm e n t.  T h e  d e a ra n c e  of 
se r tra l in e  w as re d u c e d  in  p a tie n ts  w i th  l iv e r  c irrh o sis . in  a 
s in g le -d o se  p h a rm a c o k in e t ic  s tu d y .1 u s  l icen sed  p r o d u a  
in lo rm a t io n  States th a t  in  a sm all g ro u p  o f p a tie n ts  vvith 
c h ro n ic  m ild  im p a irm e n t  (C h ild -P u g h  scores o f 5 to  8 ), 
g iv e n  50  m g  d a ily  fo r  21 d a y s , e x p o s u re  to  s e r tra l in e  w as 
a b o u t  3 tim e s  th a t  í o u n d  in  su b je c ts  w i th  n o rm a l  h e p a tic  
h in c t io n . I t a lso  States t h a t  th e  effec ts  o f se r tra l in e  h a v e  
n o t  b e e n  s tu d ie d  in  m o d e ra te  a n d  se v e re  im p a irm e n t.  I( 
se r tra l in e  is  to  b e  u se d  in  p a tie n ts  vvith h e p a tỉc  im p a ứ -  
m e n t ,  it  su g g ests  th a t  t h e  d ru g  s h o u ld  b e  u se d  w ith  ca u -  
t io n  a n d  g iv en  a t a lovver d o se  o r  less  Ễ requen tly . U K  p ro - 
d u c t in lo tm a t lo n  c o n s id e rs  s e r tra l in e  to  be
c o n tra - in d ic a te d  in  s ig n if ic a n t h e p a tic  im p a irm e n t,
b e c a u s e  o f in s u f f id e n t  d in ic a l  e x p e rie n c e .

1. Démolls J*L. et ai. Iníluence of ỉỉver drrhosis on serưalinc 
pharmacokinetics. B rJ  Qin Pharmaeoỉ 1996; 42: 394-7.

A n x ie ty  d i s o r d e r s .  S e r tr a lin e  h a s  b e e n  g iv en  in  a  v a rie ry  
of a n x ie ty  d iso rd e rs  (p . 1 028 .1 ) in d u d in g  o b sessiv e -co m - 
p u ls iv e  d iso rd e r  (p . 1 0 2 8 .2 ), p a n ic  d iso rd e r  (p . 1029 .1 ), 
s o d a l  a n x ie ty  d iso rd e r  (see  u n d e r  P h o b ic  D iso rders , 
p . 102 9 .1 ), a n d  p o s t- ư a u m a tic  stress  d iso rd e r  (p. 102 9 .2 ).
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2. Londborg PD, tí  a ỉ. Scm alinc in the ưeatm ent of panic disorder. A mulũ- 
siĩe, double-blind. pUcebo-conưolỉed. fixcd-dosc invesrigation. Br J 
Pĩyekiatry 1998; 173: 54-60.

3. Brady K. tí  a i  Eíĩicacy and saỉety oỉ sertraỉỉne ưeaunent of positraumatic 
stresỉ dừorder. a random iied controỉỉed triaỉ. JAMA 2000; 283: Ỉ8Ỉ7-44 .

4. VVaUcer JR. tí  a i  Prevenríon of relapse in geneniized sotíai phobia: 
resu la  of a 24*week srudy in respondcrs to 20 weekỉ of senraline 
ưeatm cnt. J  Cỉin Pĩychopharmacoỉ 2000; 20: 636 44.

5. Rynn MA, tí aỉ. Pỉacebo-conirolled tríaỉ of sertraỉioe in the ơ eaunent of 
childxen vviih generaỉized anxiety disorder. Am J  Psychiatry 2001; 138: 
2008-14.

6. Rapapon MH. a  ai. Sertralỉne ưeatm ent of panic disorden results oí a 
long-term study. Aeta Píychiatr Scand 2001; 104: 289-98.

7. Rapaport MH, tí  a i  Posttraumatỉc stress dìsordcr and quaỉity of liíe: 
rem ỉts across 64 weeks oỉ senraỉine treaunent. J  ơ m  Psythiatry 2002; 63: 
59-65.

8. Koran LM. tí  ai. Eữicacy o í serưalíne ỉn  the long>tenn ưeatm ent of 
obsessive-compulsive dísorder. Am J  Pĩychiany 2002; 159: 88-95.

9. Zohar J, tí  a i  Double-blind placcbo-conưolled pỉlot study of sertraline in 
milttary veteram  with posiưaum atic stress disorder. J ơ in  Prydiophar- 
macoi 2002:22: 190-5.

10. Lỉebowia MR, tí al. Eííicacy of sertraline ìn severe generatized social 
anxìeiy disorden resuiis o í a double-blind. placebo-comrolỉed study. J 
CUn Psychiatry 2003; 64: 785-92.

ỉ 1. Aỉỉguỉander c. tí aì. Eỉũcacy oí seriraline in a 12-week Iriaỉ íor 
generalized anxỉety dỉsorder. Am J  Psychiatry 2004; 161; 1642-9.

12. Príedman MJ, tí  al. Randomized. double-blind comparỉson of sertralỉne 
and placebo for posttraum atic sơess disorder ỉn a Department oỉ 
Veterans A flain setting. J  ơ in  Psychiatry 2007; 68: 711-20.

D e p re s s io n . A s d isc u sse d  o n  p . 3 9 8 .1 , th e re  is v e ry  little  
d iH eren ce  in  eH ĩcacy  b e tw e e n  th e  d itte re n t  g ro u p s  of 
a n tid e p re s s a n t  d ru g s, a n d  ch o ic e  is o f te n  m a d e  o n  th e  
basis o f a d v e rse  e f f e a  p ro íile . SSRIs su c h  as s e r t ra l in e  are

w idely  used  as a n  a ltem ative to  th e  older tricỵdics as th ey  
h av e  few er adverse effects and  are safer in  overdosage. 
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prophylactic treacment of highly recurrent major depressĩve dỉsorder. 
Am J  Psỵchiaựy 2004; 161: 836-42.

5. Moscovỉtch A. t í  ai A placebo-conưolled study of serualine ỉn the 
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eoỉogy (Berl) 2004; 171: 390-7.
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depresỉion. Avaỉỉable ìn The Cochrane Database of Systematỉc Revievvs; 
ĩssue 4. Chichester. John WUey; 2010 (accessed 02/08/10).

Premenstrual syndrome. Sertraline th ro u g h o u t the  m en- 
strual cycle has produced benehcial e ííe a s  in  conưolling  
b o th  th e  psychological and somatic sym ptom s of w om en 
vvith p rem enstrua l syndrom e (p. 2272.3).15 Giving sertra- 
line solely during  the luteal phase was also of beneHt.1'7

1. Yonkers KA. tí  aỉ. Sertraline in the ireatment of prem enstnial dysphoric 
disorder. Psychophũrmace! Buli 1996; 32: 41-6.

2. Yonkers KA. tí aỉ. Symptomatic improvement oí premenstrua! dysphoric 
disorder vsáth serưaliae tre.irment: 3 randomired controlled trial. J A M A  
1997; 278: 983-8.

3. Freeman EW, tí  ai. Continuous or intermittem dwsing with scnraline lor 
patỉents with severe premensiruaỉ syndrome or premenstrua] dysphoric 
disorder. Am J Pỉychiatry 2004; Ỉ6Ỉ: 343-51.

4. Young SA. tí at. Trcatoieni of premenstrual dv^phoric disorder vvith 
sertraline during the luteal phase: a randomized. double-bUnd, placebo- 
conưolled crossover uial. J  ơ in  Pĩychiatry 1998; 59: 76-80.

5. Jermain DM, t í  a i  Lutcal phase scnraỉinc treatment íor prcmensiruat 
dysphoric disorden muỉis of a double-bUnd. placebo-controlled, 
crossover study. Arch Fam Mcd 1999; 8: 328-32.

6. Halbreich u, tí  aỉ. Eíĩỉcacy of intermiticnL luteaỉ phase sertraỉinc 
treatment of premenstruaỉ dysphoric disorder. Obsret Gyneeol 2002; 100: 
1219-29.

7. Komsteỉn SG. t í  ai. Low-dose senraline ỉn the trearmem oỉ moderate-to- 
severe premenstrual syndrome: eỉhcacy oỉ 3 dosing strategỉes. J  Cỉin 
Psyehiatry 2006; 67: 1624-32.

Sexual đysKinctìon. ỉm potence or e jan jla to ry  problem s 
h ave  been  rep o n ed  as adverse eííects of SSRIs; for th e  use 
of these eííects as a potential form  of m anagem ent for pre- 
m atu re  ejaculation  see Fluoxetine. p. 419.1.

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

As for SSRIs in  general (seeFluoxetine, p. 419.1). M enstrual 
irreg u larities  an d , rarely, e ry th em a m u ltiío rm e  and  
pancreatitis have also been  reported.

Sertraline should  be used w ith  caution in  patien ts vvith 
h epatic  o r  renal im pairm ent; reduced doses should be 
considered in  p a tien ts w ịth hepatic im paỉrm ent.

Breast teeding. For com m ents on  th e  use of SSRIs ỉn 
breast-íeeding patients. see u n d e r Precautions £or Fluox- 
etine , p. 422.2.

\
children. SSRIs are  asso tíated  w ith  an  in ae a se d  risk of 
potentially  suỉcidal behav iour w h en  used for the  ư ea t-  
m en t of depression in  ch ildren  and  adolescents u n d e r  18 
years old; fo r h ir th e r  details, see under Eííects on M ental 
State in  F luoxetine, p. 420.2.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by th e  Norvvegian Poiphyria C entre (NAPOS) and  
th e  Porphyria  C entre Sweden, dassiíies serư aline as possi- 
bly porphyrinogenic; it should be used only w h en  no  saíer 
a ltem ative  is available and  precautions shou ld  be consid- 
ered in  vu lnerab le  pa tien ts.1

1. The Drug Databasc íor Acute Porphyria. Avaỉlable at: http://ww^v. 
drug5-porphyria.org (accessed 11/10/11)

I n te r a d io n s

F o r  in te ra c t io n s  a s s o d a te d  w ith  SSRIs. see  H u o x e t in e ,  
p . 4 2 4 .1 .

Pharmacokinetics
S e r ư a l in e  is s lo w ly  a b so rb e d  ừ o m  th e  g a s tro in te s tin a l  ư a c t  
a n d  p e a k  p la s m a  c o n c e n ư a tio n s  o c c u r a b o u t  4 .5  to  8 .4  
h o u i s  a f te r  in g e s tio n . I t u n d e rg o e s  e x te n s iv e  ũ rs t-p a s s  
m e ta b o lis m  in  t h e  liv e r. T h e  m a in  p a th w a y  is d e m e th y la -  
t io n  to  in a c t iv e  N -d e sm e th y lse rư a lin e ,  a  p ro ce ss  th a t  
a p p e a rs  to  in v o lv e  m u ltip le  q 'to c h r o m e  P 4 5 0  iso e n z y m es; 
í u r t b e r  m e ta b o lis m  a n d  g lu c u ro n id e  c o n ju g a tio n  o cc u rs . 
S e i tr a l in e  is vvidely d is tr ib u te d  th ro u g h o u t  b o d y  tis su e s  a n d  
is a b o u t  9 8 %  b o u n d  to  p la sm a  p ro te in s .  T h e  p la sm a  
e lim in a tio n  h aU -liíe  o í  s e r tra l in e  is a b o u t 2 6  h o u r s ;  s te a d y -  
s ta te  c o n c e n t ta t io n s  o c c u r  a í te r  a b o u t o n e  w e e k  w ith  
r e g u la r  o ra l  do ses. S e r tra lin e  is e x c re te d  in  a b o u t  e q u a l 
a m o u n ts  i n  t h e  u r in e  a n d  íaeces , m a in ly  as  m e ta b o li te s . 
S e r tra lin e  is  d is t r ib u te d  in to  b re a s t  m ilk  (see  B re a st  F e e d in g  
u n d e r  P re c a u tio n s  in  F lu o x e tin e , p . 4 2 2 .2 ).

All cross-reíerences reíer to entries in Volume A

http://ww%5ev
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Preparations
Proprietary  Rreparalions (details a re  g iven  in  Volume B)

Sngle-ingredient Preparations. Arg.: Anilar; Atenix: Bicromil; 
C elonỉex ; C ra tu lan  D eprecahn; Insertec; Irradial; Serlina; Ser- 
vantax* V unoc Zolote Zoxx; AustraL: C oncorzf; Eleva; Sertra; 
Se rtraco n  Setrona; Xydep; Z o lo ft Austrũr, Adjuvin; Gladem; 
Tresleen; Belg.: Serlain; Braz.: Asserv Ceíelic; D ieloh; Novariv; 
Sered; Serenata; Seronip; Teulott; Tolrest; Zoloft; Zoltralina; 
Zysertln; CatuúL: Zoloft; ơtile. A ltru line; Deprax; Eleval; Emer- 
gen; Im plicane; Lovvũn; Sedoran; Serivo; Seronex; Sertaq  Tra- 
l in se rt: China: Bei Yu (JH3Ĩ); J inD eSi (jậ& )5f); K uai W u You 
< & £ { £ ) ;  L eyuan (ÍSĨẼ): Pí M ai Le (ÍỄSĨíS); W eị Ta Ting ( í t t e  
ịf); Xi Tong J in g  XỊnya Q uling (SỈMữM); Ỹi Suo
M ing Ying Si H a o  (JS S ÌS );  Yu Lang (ASS); Yụ Luo
Xin (®?Sífc); Zoloft ( Í Ỉ S f i ) ;  Cz.: A djuvin ; Ạpo-Sertral; Àsen- 
tra ; Serlih; Sertìvan; Setaloh; S dm uloton; Zoloft; Denm.: Serli- 
n an ; Sertravís; Sertrix; S en ro n e; Tralinan; Tralix; Zeelinax’ Zee- 
n ix t;  Zoloft. Bin.-. Zoloft; Fr.: ZoIoft; Ger.: G ladem t; Sertra- 
Isisf; S e r ttá t; S e n ralon ; ZoIoft; Gr.: C ertorun; Diticone; Enidap; 
Epilyd; M ydn il; N eurosedine; Positìva; Serolux; Serotyp; Ser- 
rrâl; Zoloft; Zolotrin; Zortal; Hong Kottg: Serdep; Stim ũloton; 
Zolofc Hung.: A sentra; C am id lin t; G ero tra lin t; Seriưt; Serio- 
sane+; Sertadepi; Sertagen; S e rtw in f; Setalott; Stim uloton; 
Zoloft; India: Actiser; A deita ; Censir; DaxicL' Dazo(in; Deplin; 
D epsert; Episod; Inosert; Lindep; Line; M edlserc M entoìưt; 
O b ã n ; Serdep: Serta;.X sert; Indotu: Anexin; Antipres; Deptral; 
Fatral; Frìdep; Iglodep; N udep; Serlot; Sem ade; Zerlin; Zoloft; 
IrL: D epregen  L u se rt  Lustral; Seretral; Serũnel; Serlan; Serlo; 
S ertran iche; Israel: LustraL Serenada; ItaL: Tatig; T ialúen; 
Z o lo ft Malaysũr. S e rliít  Seưof; Zoloft; Mex.: Acortral; Aleval; 
A lm iline ; A luprex; DeptraL E q u iv a c  Prosertin; Resteral; Serllít; 
Sero lux; Sertẽx; Neth.: A senõa; Enore; Z oloft Norw.: ZoIoft; 
NZ: Seư ona; Zoloft; Pkũipp.: E xulten; Sercnata; Zolodin; 
Zoloft; Zoơal; PoL: A ntídéprim al; A presiat: Asentra; Asertìn; 
L uxeta; M ứavil; Sertagen: S e rtah ex a lt; S erưanorm ; Setaloh; 
S e tara tío t; S tirau lo ton; Zoloft; ZottaI; Zotral; PorU: Aserin; 
A serta; DepriUx; E te rim t; G eriina; L u ĩin a t;  PsicotU; Serlin; Ser- 
pax; Sertabal; S e rơ a lp h a n n t;  Som idal; Tralin; ZoloỉL Rus.: Ale- 
val (Aaeaaa); A sentra  (Acempa); D epreỉolt (JlenpeệojR); Seralin 
(CepaiiHH); S e renata  (CepeHara); SerUít (CepflH$r); S túnuloton 
(CiHMyjK)TOH); T orin  (TopHH); ZoIoft (3ojio4rr); S.Afr.: Adco-Zer- 
tta ; Secdep; Serliíe; Serm ax; Sertra; Sem ol; Zolid; Zoloft; 
Zosert; Zylin; Singapore: Zoloft; Spain: A ldsben; Areinỉs; Aser- 
in; Besitran; L u strag en t; L ustram erck t; Sertrab ra in t; Serơa- 
m e rc k t;  Swed.: O ralin; Sertrone; Zolofc Switz.: Seralin; Sertra- 
gen; S e rtra lt;  SenrinỶ ; Zoloft; Thai.: Seiiĩỉc  Sertra; Starìn; 
ZoIoft; Zotaline; Turk.: L u s te c  Lusưal; Misol; Selecữa; Seralin; 
Serdep; Serotop; Serteva; Zeleft' UK: Lustral; Ukr.: A senoa 
(Acempa); Seriư t (CepitH<}iT); Seitra loft (Cepipaaoộx)t; Stím ulo- 
to n  (CTHMynoTOH); Zoloft (3ojio4it); USA: zõlõft; Ỹenez: Conex- 
ine; Lusedan; Satil; Serline; Serolux; Tialin; Zoloft.

Multí-ingredient Preporations. Indùr. Alltop-S; Alprax Forte; 
A lprax  Plus: A ltalin; Alzex Forte; Alzex Plus; A nxit Fone; A nxit 
Plus; Azo-S; C ensir Forte; L-Peez S; M anorest Forte; M anorest 
Plus; M Calm; M ento lilt-P lus; Restyl Forte: Restyl Plus.

Pharm acopoeiai Preparotions
BP 2014: S erư aline  Tablets;
U SP 36: Sertra line  H ydrochloride Oral Solutỉon; Sertralỉne 
Tablets.

Setiptiline iríNNỊ
Setiptilina; Sétiptiline; Setip tìlinum ; Teciptiline; CeTnrrrn/inH. 
2,3,419-Tetrahydro-2-methyi-1H-dibẹnzoI3,4.'6,7jcỷclohepta 
[1,2-c]pyridin.ẽ.. ■'
C „ H i 9N = 261 .4  '  - . ■
CAS —  57262-94-9 (setiptitine); 85650-57-3 (setìptìline 
maleate). i . •
um  —  7L38105Z6E.

ProRle
S etìp c ilin e  is a n  a n tid e p re s s a n t  t h a t  h a s  b e e n  u se d  as th e  
m a le a te  in  t h e  ư e a tm e n t  o f  d e p re ss io n .

Preparations
Proprietory Preporotioru (details a re  given in  V olum e B) 

Single-tngredient PreporoHoni. Jpn: T edpul.

StJohn/sW ort
,Hierba de San Juan; Hipérico; Ịdiperikum; Hyperici'Herba; 
'Hypericum; Hypericum Períọratum; Johannesõrt; JÒhannỉ-:

skraut; ionaỉoỊiq ỉolẽr Mãkikuismà; Millepẹrtuis; Orbáncíũ;
■ Jfezalková nat 2iele dziurawca; 3Bepo6oíi ripoflbipflB/ieH-
H blỉí. ■ . !.:■■■

CAS —  548-04-9 (hyperíổn).
ATC Herb —  HN06AW500I (Hypericum períoratum; fíower); 
HM01AVV5Ọ10 (Hypericum períoratum: fíower); HN06AVV5002 
(ỊHỳpericum pẹrfóratum: germ); HM01AW50ll íHýpericum 
períbratum: hérb); HD03WX50084 (Hypericum períoratum: 
herbt HN06AW5003 (Hypericum períóraturn: heit). : ■
UNII— UFH8805FKA íHypericum períoratum flowerìng rop); 
XK41UX8MNB (Hypericum perforatumJ; A6V4CUE7PV íHypér- 
icum períoratum fíower).

P h a rm a c o p o e ia s .  I n  Eur. (see  p . v il) a n d  us.
ầur. a lso  i n d u d e s  th e  d iy  e x tra c t  a n d  a  fo rm  fo r
h o ra o e o p a th ic  p re p a ra tio n s .

Swừs a lso  in d u d e s  m o n o g ra p h s  ỉo r  h y p e r ic u m  ( h e s h  
ỉỉo tv e rìn g  to p s) a n d  h y p e ric u m  oiỉ.

P h . E u r .  8 : (S t. J o h n 's  W o rt) . T h e  w h o le  o r  ừ a g m e n te d , 
d r ie d  A òvvering to p s  o f  Hypericum ptrỷoratum g a th e re d  
d u r ín g  fIo w e rin g . I t c o n ta in s  n o t  less t h a n  0.08%  o f tó ta l 
h y p e r id n s ,  e x p re s s e d  a s  h y p e r id n  (C3oH16Os = 504.4) 
c a lc u la te d  w ith  re íe re n c e  to  th e  d r ie d  drug .

P h . E u r .  8 : (H y p e ric u m  ío r  H o m o e o p a th ic  P re p a ra tio n s ; 
H y p e r ic u m  P e r to ra tu m  a d  P ra ep a ra tio n e s  H o in o e o p a th i-  
cãs). T h e  w h o le ,  f re sh  p la n t  o f Hyperìcum perỷoratụm, a t  th e  
b e g in n in g  o f  th e  ũ o w e r in g  p e rio d . P ro te c t f ro m  ligh t.

USP 36: (St. J o h n 's  W o rt) . T he  d i ie d  Đovvering to p s  o r  a e iia ỉ  
p a rts  o f  Hypericum perforatum (H y p ericaceae) , g a th e re d  
s h o tt ly  b e fo re  o r  d u r in g  f lo w erin g . I t  c o n ta in s  n o t  less t h a n
0.04%  o f th e  c o m b in e d  to ta l  o f h y p e r id n  (C3oH 16Oj  =  504.4) 
a n d  p s e u d o h y p e r id n  (C3oH160 ,  =  520.4) a n d  n o t  less t h a n  
0.6%  o f  h y p e r io r in  (Cj 3H5304= 536.8). S to re  in  a ữ t íg h t  
c o n ta in e rs . P r o t e a  fro ra  ligh t.

Usès and Administration
H e rb a l p re p a ra tio n s  c o n ta in in g  S t J o h n 's  w o r t  a re  u se d , 
ừ e q u e n t ly  fo r  seU -m ed ica tio n , in  th e  t r e a tm e n t  o f d e p re s -  
s io n . S u c h  p re p a ra tio n s  a re  also p ro m o te d  fo r  t h e  t r e a tm e n t  
o f o th e r  n e rv o u s  d ỉso rd e rs  su c h  as  in so m n ia  a n d  a n x ie ty , 
p a rt ic u la r ly  if a s s o d a te d  w ith  t h e  m e n o p a u s e .  St J o h n 's  
w o r t  o il h a s  a lso  b e e n  u se d  as a n  a s tr in g e n t.

T he  a m o u n t  o f  a c tiv e  c o n s ti tu e n ts  c a n  v a ry  b e tw e e n  
d U feren t p re p a ra tio n s  a n d  doses d e p e n d  o n  th e  p re p a ra tio n  
b e in g  u se d .

Homoeopathy
St J o h n 's  w o i t  h a s  b e e n  used  in  h o m o e o p a th ic  m e d id n e s  

u n d e r  t h e  ío llo v d n g  n a m e s : H y p e r ic u m ; H y p e r íc u m  
p e r io ra tu m ; H y p e r ic u m  p e r io ra tu m  ex h e rb a ;  H y p ericu m , 
h e rb a ;  H y p er.

R e íe re n c e s .
I. Mclntyre M. A rcvicw oỉ the beneQts, adveise eventSr drug Ỉnteractíonỉ, 

and saíety of St John 's Wort (Hypericum pcríòratum): the  ỉmplỉcatíons 
with regard to  the  regulatíon of herbaỉ medỉdnes. /  Altem Compỉement 
Med 2000; 6: 115-24.

Depression. S t J o h n 's  w o r t  e x tra c ts  a re  ìv id e ly  u s è d  in  
so m e  c o u n tr ie s  íor the t r e a tm e n t  o f  d e p re ss io n  (p. 3 9 8 .1 ).

A sy s te m a tic  r e v ie w I o f ra n d o m lse d  c o n tto l le d  s tu d ie s  
f o u n d  S t J o h n 's  w o r t  ex tra c ts  to  b e  m o re  eH ective  t h a n  
p lac e b o  in  th e  t r e a tm e n t  of m ild  to  m o d e ra te  d e p ressiv e  
d iso rd e rs .  A  l a te r ,  m o re  ío c u s e d , s y s te m a t ic  r e v ie w 2 
i n d u d e d  o n ly  s tu d ie s  in  w h ic h  p a tie n ts  m e t  th e  d iag n o s tic  
c rite r ia  fo r m a jo r  d e p re ss io n  (ra n g in g  in  s e v e r i ty  b o m  m ild  
to  se v ere ) . St J o h n 's  w o n  vvas ío u n d  to  b e  s u p e d o r  to  
p la c e b o , a n d  to  b e  o f s im ila r  e ttica c y  to  S ta n d ard  
a n tid e p re s s a n ts  b u t  vvith fe w e r  ad v e rse  e ííe c ts . H o w e v e r, 
s tu d ie s  m o s tly  in d u d e d  p a d e n ts  w ith  ra ild  to  m o d e ra te  
sy m p to m s, a n d  it w a s  c o n s id e ređ  th a t  e v id e n c e  íor th e  
t r e a tm e n t  o f se v e re  d e p re ss io n  w a s  stlll i n s u íh d e n t  to  d ra w  
c o n d u s io n s .  T h e  doses  o f S ta n d ard  a n tíd e p re s sa n ts  w e re  
also  g e n e ra lly  a t  th e  lo w e r  lim it o f  th e  r e c o m m e n d e d  ran g e . 
I t vvas a lso  n o ta b le  t h a t  S n d in g s  (ro m  s tu d ie s  in  G e rm a n - 
sp e a k in g  c o u n tr ie s  w e re  g e n e ra lly  m o re  ía v o u ra b le  fo r  St 
J o h n 's  w o r t  v e rs u s  p lac e b o , c o m p a re d  w i th  s tu d ie s  
p e r io rm e d  elsevvhere , a  d h íe re n c e  th a t  t h e  a u th o r s  felt 
n e e d e d  in o re  in v es tig a tio n .

T h e  m é c h a n ism  o f a c tío n  o í  S t J o h n 's  w o r t  e x tra c ts  in  th e  
t r e a tm e n t  o f d e p re s s io n  re m a in s  u n d e a r .  E x tra c ts  c o n ta in  a t  
le a s t 10  a c tiv e  p r in d p le s .  H y p e r id n , o n e  o f  th e  m a jo r  
c o n s ti tu e n ts  o f S t J o h n 's  w o rt, w a s  Đrst t h o u g h t  resp o n s ib le  
ỉo r  th e  a n tid e p re s s a n t  e&ect s in c e  i t  h a d  a n  in h ib i to ry  a c tío n  
o n  m o n o a m in e  o x id ase  in vitro. H o w e v e r, i t  w a s  la te r  s h o w n  
th a t  th is  a c tio n  w as, a t  best, w e a k  a n d  i t  is  n o w  g e n e ra lly  
b e lie v e d  th á t  m ò n o a m in e  o x ỉd a s e  i n h ib i t ió n  ỉs  n o t  
re sp o n s ib le  ío r  th e  a n tid e p re s s a n t e ữ e c t  o f  S t J o h n 's  w orL  
M o re  r e c e n t  s tu d ie s  h a v e  su g g ested  th a t  h y p e r io r in  m a y  b e  
O ne o f  t h e  m a jo r  c o n s t i tu e n ts  re s p o n s ib le  f o r  t h e  
a n tid e p re s s a n t  e f i e a . J A lth o u g h  th e  e v id e n c e  is  m a in ly  
f ro m  in vitro s tu d ie s , h y p e r ío r in  in h ib its  t h e  re u p ta k e  of

s e v e ra l  m a jo r  n e u r o ư a n s m i t te r s  in c lu d ln g  s e ro to n in ,  
d o p a m in e , a n d  n o r a d r e n a lin e .4

1. Stevtnson c. Erast E. Hypcricum ỉor depressỉon: an  update oí the dỉnicaỉ 
evỉdence. Eưr Nntropsydiophữrmaal 1999; 9: 501-5.

2. ỉin đ e  K. tí  a i  St John 's w ort for mạịor depresáon. Avaiỉable ỉn  The 
Cochrane Database oỉ Systematíc Revỉews; Issue 4. Chichcsten John 
Wỉley; 2008 (accessed 24/08/09).

3. Laakmann G. et ai. Sl  Jo h n 's  Wort in mỉld to moderate depressỉon: the 
reỉevance of hyperíorin ỈOT the  dỉnỉcaỉ efflcacy. Pharmacữptydiừíữy 1998: 
31 (suppL): 54-9.

4. Chatteijee ss, et al. Hyperỉorin as a possỉble antỉdepressant component 
of byperìcum extracts. Life Sà  1998; 63: 499-510.

Adverse Effects and Precautions
A d v e rse  e£fects r e p o r te d  vvith S t J o h n 's  w o r t  h a v e  in d u d e d  
g as tro in te s tin a l sy m p to m s , dizziness, h e a d a c h e , c o n h is io n , 
u r ìn a r y  h e q u e n c y , a lle rg ic  reac tio n s , a n d  {atigue. P h o to -  
s e n s i t iv i ty  h a s  a ls o  b e e n  re p o r te d ;  h y p e r i d n  a n d  
p s e u d o h y p e r id n  a re  t h e  c o n s tìtu e n ts  o f  S t J o h n 's  w o r t  
th o u g h t  to  b e  re sp o n s ib le  fo r  th is  reạ c tio n .

Effects on the nervous System. S u b a c u te  p o ly n e u ro p a th y  
a f te r  su n  e x p o su re  d e v e lo p e d  in  a  vvom an  w h o  h a d  ta k e n  
S t J o h n 's  w o r t  ỉo r  m ild  d ep ression ; s h ẽ  ìm p ro v e d  a fte r  
d ru g  vvithdraw al.1 S e ix u re s  a n d  c o n ỉu s ìo n  o c c u rre d  in  a  
1 6 -y ear-o ld  g iri a í te r  a n  o v e rd o se  o f St J o h n 's  w o r t .2 s h e  
h a d  ta k e n  larg e  d a ily  d o se s  fo r 2 w e e k s  a n d  a n  o v e rd o se  
j u s t  b e ỉo re  p re s e n ta t io n .

1. Bovc G.M. Acurc ncuropathy aỉlcr exposurc to sun ỉn a patient ưeated 
vvith s t John 's Wort. Lanat 1998: 35ĩ :  1121-2.

2. KaraỉipUIai DC. Beilomo R. Convulsioiis assodated m ứ i an overdose of 
St John's w on. Mtd J  Aust 2007: 18Í: 211-14.

Effecis on the sldn. I n  a d d it io n  to  p h o to se n s itív ity  rea c -  
t io n s  a sso d a te d  vvith S t J o h n 's  w o r t  u s e , 1 th e re  h a s  b e e n  a 
r e p o r t  of s e v ere  e ry th ro d e rm a  in  a  p a t ie n t  w h o  s u p p le -  
m e n te d  h iỉ  re g u la r  a n tid e p re s s a n t  m ed ỉc a tio n  (d o su le p in )  
w i th  S t J o h n 's  w o r t .2 T h e  re a c tio n  w a s  s e e n  o n  b o th  l ig h t-  
e x p o se d  a n d  n o n -e x p o s e d  areas , a n d  w ạ s  th o u g h t  to  be  
d u e  to  th e  S t J o h n 's  w o r t  a lth o u g h  th e r e  r e m a in e d  a  p o s-  
sib ility  th a t  i t  w a s  d u e  to  a n  in te ra c tio n  b e tw e e n  t h e  2 
d ru g s.

1. Lane-Bronm MM. Photoscnsỉtiviry assodated with herbal pieparations 
of St John's wort (Hypericum perỉotatum). Med J  Aust 2000; 172: 302.

2. Holme SA, Roberts DL. Erythroderma assodated w ith St John 's vvort. Br 
JDermatoÌ 2000; 143: 1127-8.

Manh. M ania  o r  h y p o m a n ia  h as  b e e n  a s so d a te d  w i th  th e  
u s e  o f  St J o h n 's  w o ĩ t . 1' 3

1. Neircnberg AA. a  aĩ. Manỉa assotìated w ỉth St John's w o r t Bù)l 
Pĩychiaữy 1999; 46: 1707-8.

2. Pahtnỉ M. et al. A case o ỉ manỉa ỉnduced by hypericum. Worỉd J  Bioi 
Pĩyàiiatry 2002; 3: 58-9.

3. Steviiison c  Emst E. Can St John's wort trigger psychosea? b it J  Ctin 
Phamaai Ther 2004; 42: 473-80.

Wtthdrawal. A  5 8 -y e a r-o ld  vvom an d e v e lo p e d  s y m p to m s  
s u c h  as n a u s e a ,  a n o re x ia ,  dÌTTÍness. d ry  m o u th ,  th irs t, 
ch ills , an d  {atigue th e  d a y  a ỉte r  s to p p in g  S t J o h n 's  w o r t ; 1 
s h e  h a d  ta k e n  th e  d r u g  fo r  32 days. T h e  sy m p to m s, Tvhich 
th e  a u th o is  c o n s id e re d  suggestive  o f  a  w i th d ra w a l  
sy n d ro m e , reso lv e d  w i th in  8 days.

1. Dean AI. et al. Suspccted w ithdnw al syndrome alter céssatíon of Sl 
John'$ w o rt A m  Pharmaather 2003; 37: 150.

Interadỉons
S t J o h n 's  w o r t  h a s  b e e n  sh o w n  to  in d u c e  se v era l d ru g  
m eta b o lis in g  e n z y m e s  in d u d in g  so m e  c y to c h ro m e  P 4 5 0  
iso en zy m es ( in  p a r t ic u la r  CYP3A4) a n d  th e  t ra n s p o r t  
p ro te in  p -g ly c o p ro te in . C linically  im p o r ta n t  in te ra c tio n s  
r e s u ltin g  in  d e c re a s e d  p lasm a  c o n c e n tra tio n s  o ỉ  th e  
in te ra c tin g  d ru g  h a v e  b e e n  re p o r te d  w ith  d d o s p o r in ,  
d i g o x in ,  H l V - p r o t e a s e  i n h i b i t o r s ,  N N R T Is , o r a l  
co n tra c ep tiv es , ta c ro lim u s , th e o p h y ll in e , a n d  w a rfa r in .  
T h e re  is also  a  p o ssib ility  o f  a n  in te ra c tio n  betvveen  S t J o h n 's  
w o r t  a n d  a n tie p ile p tic s . I n  a d d ìtion , s to p p in g  St J o h n 's  w o r t  
m a y  resu lt in  in c re a se d . a n d  possib ly  tox ic , c o n c e n ữ a tio n s  
o f  t h e  in te ra c tin g  d ru g .

I n  m a n y  c o u n tr ie s ,  in c lu d in g  th e  UK a n d  USA, 
p re p a ra tio n s  o f  S t J o h n 's  w o rt a re  n o t  r e q u ữ e d  to  b e  
l ic e n sed  as m e d id n e s ,  a n d  th e  a m o u n t  o f ac tive  in g re d ie n t  
m a y  vary  vvidely b e tw e e n  p re p a ra tio n s . C h an g in g  p re p a ra -  
t io n s  m ay  th e r e ío r e  a l te r  th e  d eg ree  o f  e n z y m e  in d u c t io n .

U se o ỉ S t J o h n 's  w o r t  vvith d ru g s  knovvn to  a c t  o n  
se ro to n e rg ic  n e u ro tr a n s m it te r s  m a y  r e s u l t  in  sy n e rg is tic  
in te ra c tìo n s  a n d  a n  in c re a se d  risk  o ỉ  a d v e is e  e ííec ts m a y  aỉso  
o c c u r. E x am p les  i n d u d e  th e  SSRIs a n d  n e fa z o d o n e  (see 
A n tid ep re ssa n ts , p .  4 4 5 .2 )  a n d  th e  se lec tiv e  s e ro to n in  (5- 
H T i) a gon is ts  (see  u n d e r  S u m a tr ìp ta n , p . 681 .3 ) u s e d  to  
t t e a t  m ig ra in e .

R e íe re n c e s .
1. Roby CA et al. St Jo h n ’s VVort eflea  on CYP3A4 aclivỉly. Cím Phữrmacữl 

JV r 2000: 67: 451-7.
2. CSM/MCA Reminder: St John 's Wort {Hypericum períoratum )

ỉnteractỉons. Curmtt Prabỉaru 2000; 26: 6 -7. Also available at: h ttp :// 
www.mhra.gov.uk/home/ỉdq)lg?IdcServỉce=GET- FILEfrdDocName=* 
CON007462&RevisionSelectionM ethod=LatestReleased (accessed 
24/11Í05) .

The Symbol t  denotes a preparation no longer actively marketed

http://www.mhra.gov.uk/home/%e1%bb%89dq)lg?IdcServ%e1%bb%89ce=GET-FILEfrdDocName=*


450 Antidepressants

3. Dũrr D. tí a i  St John 's Wort ỉnduces ỉntestỉnal p-glycoprotein/MDR 1 
and  intestioal and hepatỉc CYP3A4. Cìin Pharmaeol Ther 2000; 68: 598- 
604.

4 . W ang 2 , tí  ai. The ettecis oí St John 's worr [Hyptricum perforatum) on 
hum an cytochrome P450actìvity. ơ ìn  Pharmacoỉ Thtr 2001:70: 317-26.

5. Hennessy M, tí  ai. St John 's Wort increases expression oỉ p-glycoprotein: 
impỉỉcations íor drug ỉnteractíons. Br J  Cỉin Pharmaal 2002 53: 75-82.

6. Henderson ỉ .  tí ai. Sỉ John*s vvort (Hypericum ptíýữratum); drug 
interacrions and cỉỉnỉcal outcomes. B r J ơ in  Pharmacol 2002; 54:349-56.

7. Mills E, tí  ai. Interaciỉon of St Joho 's w ort w iih conventiona! drugs: 
systematic revỉew of dỉnical ưials. BMJ 2004; 329: 27-30.

8. M annel M. Drug Interactions w ith St Jo h n ’s wort: mechanisms and 
dinicaỉ im pliations. Drug Safety 2004; 27: 773-97.

9. W hitten DU tí ai. The effeá óf St John 's wort exưacts on CYP3A: a 
systematíc revỉevv oi prospective dinicaỉ trials. Br J Clin Pharmaal 2006; 
62: 512-26.

A n a lg e s ic s .  F o r de ta ils  of a  p o ss ib le  in te r a c ú o n  betvveen  St 
J o h n 's  w o r t  a n d  th e  o p ỉo id  a n a lg e s ic  mcihadont, see 
p . 90 .3 .

A n l k o a g u ia n h .  F o r  m e n t io n  o f  a  p o ssib le  in te ra c tio n  
b e tw e e n  S t J o h n ’s w o r t  a n d  warfarin, see  p . 1533 .2 .

A n lie p ile p lic s . T h e re  is a p o ss ib ility  of a n  im e ra c tio n  
b e tw e e n  S t J o h n 's  vvort a n d  a n tie p ile p lic s  su c h  as carba- 
maiepine (see  p . 516 .2 ), phtnobarbital (see  p. 537 .2 ), an d  
phenytoin (see  p. 54 3 .1 ).

A n tin e o p la s tic s .  St J o h n 's  w o r t  m a y  i n t e r a a  w ú h  som e 
a n tin e o p la s tic s ; e x a m p le s  i n d u d e  aminolevulinic aríd (see 
p. 7 4 1 .2 ) , imatinib (see  p . 8 0 9 .2 ) , a n d  irinotccan (see 
p . 8 1 4 .1 ).

A n tiv ira ls . F o r  de ta ils  o f a p o ss ib le  in te ra c tio n  b e tw e e n  St 
J o h n ’s w o r t  a n d  HlV-protiase inhibitors su c h  as  ind inav ir.. 
see  p . 9 8 9 .3 .

A n x io ly tic s . F o r  m e n t io n  o f  a  p o ssib le  in te ra c t io n  b e tw e e n  
S t J o h n 's  w o r t  a n d  buspirone, see  p . 10 4 3 .2 .

C a r d io c  g ly c o s ỉd e s .  F o r d e ta ils  o f  a  p ossib le  in te ra c tio n  
b e tw e e n  S t J o h n 's  w o r t  a n d  digoxin, see  p . 1356.3 .

Im m u n o s u p p re s s a n ts .  F o r  d e ta ils  o f  p o ssib le  in te ra c tio n s  
be tv v een  S t J o h n 's  w o r t  a n d  áclosporin o r  tacrolimus, see 
p . 195 6 .3  a n d  p. 1977.3 , re sp e c tiv e ly .

O r a l  c o n tro c e p tiv e s .  F o r  re p o r ts  o f a  p o ssib le  in te r a a io n  
b e tw e e n  St J o h n 's  w o n  a n d  o ra l c o n tra c ep tiv es , see 
p . 2 2 4 3 .2 .

V e ra p a m iL  F o r de ta ils  of a p o ss ib le  in te ra c t io n  b e tw e e n  St 
J o h n 's  w o r t  a n d  v e ra p a m il, see  p . 15 2 5 .3 .

X a n th in e s .  F o r  d e ta ils  of a p o ss ib le  in te ra c t io n  betvveen  St 
J o h n 's  w o r t  a n d  theophylỉine. s e e  p . 12 3 4 .3 .

P r e p a r a t i o n s

Praprietary Preparoiions (details a re  gíven in V olum e B)

Single ingredient Preporarions. Arg.: A m enicil; Hipax; Hiperinat; 
AustraL: Rem otìv; S ttess-R elaxt; Austria: Esbericum ; Hyperi- 
íorce; J a rá n ;  Johan icum ; Kira; Lail; P e rik an t; Psychoionin: 
Rem otiv; Belg.: H yperiplant; M ilperinol; Perika; Zibrine; Braz.: 
Ciperico; E quilibrium ; FelisÝ; F io ta n f; F itov ita lf; Hiperex; 
H ip e rid n t; H iperico t; H ipersac  H y perig reen t; Iperisan; 
M o tiv e n t; Prazen; Rem otiv; Triativ; Canad.: H yperilo rctt; 
Kira-ị-; Chữr. A nxium ; China: Shugan jieyu  J iao n an g  (0/ff!SS 
® ); Cz.: Felisio t; H e la riu m t; H y p e rik a n t; Jarsin; L a it Nai Tre- 
zalkyf; R em o tiv b  Trezalka V N alevovych Sacchichỷ; Trczalko- 
va Nat; Trezalkovy Caj; Denm.: N eurokan ; Fin.: Hyperilorce; 
Fr.: E uphypertu is; M ildac  Procalm il; Ger.: Cesradyston; Esberi- 
cum ; Pelist; H ew epsychon uno+; H ypetíora t; Jarsin ; Kira: Lail: 
N europlant; N eurovegetalin; P sychotonin ; R em o tiv t; Spilan t; 
Texx; T o n iã n t;  Gr.: Neukan-|-; Hung.: H e la riu m t; Laifc M odi- 
gen; M yrall; Rem otiv; Indùr. D epgard; J-W ort; Jovin ; ĩndon.: 
Preso-Ịq israel: Laií; Rem otiv; Ital.: N ervaxon; P roserem t: 
Q uiens; R em otive; A te t:  H iperikan; Remotiv-t-; Mon.: Prosoít; 
Neth.: H yperiplant; Laif; Norw.: D ep asin t; P e rik a t; V e lá n a t; 
PỚL: A p a tln a c  Deprim ; Hypercaps; H yperherba; H yperosedatt: 
Perhip; R e m o d v t; Silenil; PorL: Alacre; Procalmil; Rus.: Deprim  
CQenpnM); D oppelherz N ervotonik  (Honnejn>repu HepBOTOKHK); 
H elarịum  (TtnapHyM); N egrustin  (Herpycmn); Novo-Passú I 
(HoBO-IIaccitr); Spain: A n im ic t; A rkocapsulas Hiperico; Hipce- Ị 
dan; H iperico t; H yneurin ; L iv ren t; M ediH ort; P e rik a t; Q uet- 
zalỶ; VitaliumỶ; Swed.: H yperm in; N eurokan; Switz.: Deprivita; 
H yperiíorce; HyperiM ed; H yperip lan t; Hyperval; Jarsin; L ud- 
ỊỊum; M andal 425; ReBalance; R em oúv; Sanalum ; Solevita; 
Thai.: H yperiíorte; Turk.: Felisf; UK: Betterm ood; Duchy Her- 
bals H yperi-Lih; H erbal M ood Reliel; HR1 Good M ood; Hyperi- 
Calm; H ypericon; H yperidrine; H yperilorce; K arm a; Karma- 
m ood; Kira; M ood Boost; M oodeze; N eu ro p re t' Ucalm; ukr.: 
D epộm  CSenpHM); D eprivit (UenpHBKT); H elarium  (rcaapnyM); 
H erbiọn H ypericum  (repổHOH rHnepKxyM); Laif (JIafiệ); Neuro- 
p lan t (HefiponnaBT); Veneĩ.: H yperikan.

Mufci-ingredi«rf Preporotiom . Austral.: 3B B eer Belly B ustert; 
Aloe Vera Geb C im idfuga C om pound ; Fem i-N an; Fem inine 
H eibal Com plex; H erbal Rest & Relax; H em id isc  Iro n to n a t; 
Jo in t 6- M u sd e  Cream ; Lavandula C om pound; M asculine Her- 
bal C om plex; N appy Rash R eliel Cream ; N evaton; 01ff; Vitato- 
na+; W ild Yam Com plex; Austria: M agentee  Si Severin; Ner- I

ventee  St Severin; N eurapas; R em ifem in plus; V ulpuran; 
VVechseltee St Severin; Canad.: C ysto íorcet; G allex iert; Salu- 
san f; T rim -H tt; Cz.: A lvisan Neo; Cicaderm a; Fytoklim an Plan- 
ta; Novo-Passit; Spedes N erv ínae Planta; S tom aran; Zaludecni 
Cajova Smes; Ger.: an abo l-logest; Dolo-cyl+; Gastritol; Hypere- 
saf; Neurapas; P sycho ton in -sed t; R em ilem in  plus; Sedariston 
K o n zen tta tt;  Sedariston  p lu s t;  Hung.: Depsorin: Diabess; Gas- 
tto so t M ensesyl; R em iíem in  Plus; Telma; ItaL: C ontro llen  
Hiperogyn; L en iữen ; M i then ; sk ab  2 f; S tressout; Malaysùt: 
Gyno-Plus; A íex: N ordim enty; Neth.: Biotorce; PoL: Cholcsol; 
D iges-Tonic D oppelherz E nergovital T o n ik t; Fortestom achicae; 
Gasưobonisol; G u ttae  Stom achicae; H erbogastrin; K losterírau 
Aktiv; Krople Z oladkow ef; Krople Zoladkowe; K rople Zolad- 
kovve; Melisal; Melissed; N ervom ix; Perfocratf: Prostapol; Psy- 
cho ton iso lt; Sedom ix; Uroprosi; PorL: C icaderm a; Rus.: Arfaze- 
tin-E (ApộaaeTMH-3); B rusn iver (BpycHHBep); D oppelherz 
Energotonik (Horuieaircpa 3 Hepr0T0HHK); E valar (3aaaap); Poly- 
gem ostat (nonHreMocTdT); P rostanorm  (ripocTaHopM); S ib e aa n  

Ị (CMÕerraH); Spain: N eurapas; Switz.: Huile de m illep en u is  A. 
Ị Vogel (huile  dc St. Jean ); H yperitorce comp; Im puls a la con- 
; soude; K eppur; The d 'avo ine  v e n e  V ollm erst; Z iegellat: UK: 

Botannva: DiaCalm; D iaM enoCalm ; M enom ood; O utlook; St 
Joh n sw o rt C om pound; Tranquil; Ukr.: A m bovit (AmCobht); 
Gastritol (ractpH T oa); Im m uno-T on (Immvho-Toh); Novo-Passit 
(HoBO-riaecirr); Phytolyt (<t>HT0.TOT); Sedavit (CeaaBHT); U rodiol 
(ypoxoa)t: V itokan (BirroxaH); USA: Sunnie.

ị Homoeopathk Preparatiom. Austral. A nhritis  Reliel; Sports Ice 
I Jo in t & M uscle; Austría: A m ica K om plext; Globuli gegen Son- 
; nenallergie; M em oria; Repisan; Traum eel; Troplen bei Verlel- 
: zungen; V alerianaheel; W irbelsaule- und  G clenkstroplen  Nr 
I 2 f; Canad.: Aches & Pains; A m ica + Pain Reliel; Am icaid;
' Bum ps and  Bruises; C alendula +; C alendula OinimcntỶ; Cap- 
i sicum  + A rthri-C ream ; C icaderm at; Den 1411; Forinula DM 
: 210+; Herpcs Soothing Cream ; Kids' Tecthing; Lopraxỷ; Trau- 
; ineel; V alerianaheel C o m p t; chile: Bioactiv Z; Cz.: Traunieel;
I Fr.: A m ica Com plexe n o  1; Cicaderm a; H ypericum  Com plexe 
ị No 26; Z in a im  C yanidum  Com plexe No 101f; Cer.: Celakli- 
: m an N f; Hevvepsychon M onơỷ; H yperíorat Nervo: Hyperlorat 
ị Vita; Ĩnn-C hina; L evistiaim  S; N arano ícm t; Nervoject F; Ner- 
I voregin H; Phonix  U rtica-A rsenicum  spag; R o th 's  RKT Tropíen; 
ị Sedacalm an; Sensiotin; T raum eel S; Hung.: T raum eel: Nelh.:
Ị Achilite; A m ilite; C ephalite: Collite; D etroalite; Enulite; Gynae- 
I lite; Hepalice; H om eocare Nervo; Hyperilite; M ulim en H; O m ni- 
ị lite; T raum eel H; Traum eel S; Rus.: Cicaderm a (ựiiKaaepMa); 
ì M emoria (MíMOpMX); Repisan (PeimcaH); Traum eel s  (Tpayneak 
1 C); S.Afr.: B erberis/C antharis C om pt; T raum eel S; Sivitĩ.: Nel- 
Ị sons T raum aticaf; R egcnaplex Nr. 12; Traum eel; UK: B um s 
; Cream; Hypercal; P y re th rum  Spray; ukr.: M cm oria (Me.MopMB);
I Traum eel s  (TpayMem C); USA: Preíerred Rem edies A ches 6- 
I Pains; Traum eel; Veneĩ.: T raum eel.

i PharTTKKopoeỉol Preparalions
I Ph. E ur.: St Jo h n 's  W ort Dry Extract, Q uantified.

Ị Tianeptine Sodium I'INNMI 

ị Natrii Tianeptinum; Taneptinum Natricum; Tìaneptiinina- 
ị trium; Tianeptin-Naừium; Tianeptin sodná SÙI; Tianeptin 
Ị Sodyum; Tianeptina sódica; Tianeptine sodique; Tianeptin- 
ỉ natrium; Tianeptin-nátrium; Tianeptino natrio druska;
Ị T ìan ep tin u m  N atricum ; HaTpníí TnaHenTMH.

The sodium salt of 7-[(3-chloro-6,l l-dihydro-6-mẹthyldi- 
benzo[c,fl[l,2]thiazepin-ì1-yl)amino]heptanoic acid s,5- 
dioxide.
C2|H2X IN 2NaOi S=458.9 
CÀS —  66981 -73-5 (tíanepĩine).
ATC —  N06.AXI4.
ATC Ver —  QN06AX14.
ÙNII —  YG0E195921.

P h a rm a c o p o e ia s .  In  Eur. (see  p. v ii) .

P h . E u r .  8 : (T ĩa n e p tin e  S o d iu m ). A  w h i te  o r  yellovvish, v e ry  
hygro sco p ic , p o w d e r .  F re e ly  so lu b le  in  vvater, in  d ich lo r-  
o m e th a n e , a n d  in  m e th y l  a lc o h o l. S to re  in  a ỉr t ig h t  
c o n ta in e rs .

Proỉile
T ia n e p tin e  so d iu m  is a n  a n tid e p re s s a n t r e p o r te d  to  a a  by  
in c re a s in g  ( ra th e r  th a n  L nh ib ióng) th e  p resy n a p tic  r e u p ta k e  
of s e ro to n in .  I t  is g iv en  in  o ra l doses  o f 12.5 m g  th re e  tú n e s  
daily  in  th e  t r e a tm e n t  o f d e p re s s io n  (p. 3 9 8 .1 ). D oses sh o u ld  
b e  re d u c e d  to  a  to ta l  o f 25 m g  d a ily  in  e ld e r ly  p a tie n ts ;  for 
de ta ils  o f d o sa g e  in  th o se  vvith r e n a l  im p a irm e n t,  see 
p. 452.2.

Iso la te d  cases  o f h e p a tì tis  h a v e  b e e n  r e p o n e d  d u r in g  
t r e a tm e n t  w ith  t ia n e p tin e .

A b u s e .  R e p o rts  o f  m isu se  o f t ia n e p tin e .1-2
1. Leieime L. (I al. Usage détoum é de tianeptine: ì  propoỉ de d n q  cas de 

surconsonunation. Anrt Miđ ịnteme (Parừ) 2003; 154: 2S58-2S63.
2. Kisa c. tí  ai. Is il possible to be dependeni ỉo ciancptine, an 

anUdepressant? A case rep o rt Prog Neuropsỵchopharmơcol Bioì Psychiatry 
2007 :31 :776-8 .

Administrotíon in renal impairment. L icen sed  p r o d u ư  
in lo rm a r io n  re c o m m e n d s  th a t  o ra l doses  o l  t ia n e p tin e  sod-

iu m  s h o u ld  n o t  e x c e e d  a  to ta l  o f 2 5 m g  d a ily  in  p a tie n ts  
w i th  re n a l  im p a irm e n t.

Asthma. T ia n e p t in e  h a s  b e e n  r e p o r te d  to  im p ro v e  sy m p - 
to m s  in  p a tie n ts  w i th  a s th m a .1 I t  w a s  th o u g h t  th a t  red u c -  
t io n  o f r a is e d  lev e ls  o í  ừ e e  se ro to n in  ỉ o u n d  in  s u c h  
p a tie n ts  c o n tr ib u te d  to  t h e  b e n e h d a l  e ííe c t o f  t ia n e p tin e .

1. Lechỉn F, t í  aĩ. The serotonin uptake-enhandng drug tỉaneptìne 
suppresses asthmatỉc symptoms ỉn chỉldren: a double-blind, crossover, 
placebo-controUed study. J  Clin Pharmaeol 1998; 38: 918-25.

Depression. R e íe re n c e s  to  th e  u se  o f  t ìa n e p tin e  in  p a tie n ts  
w i th  d e p re s ã o n  (p . 398 .1 ) a re  g iv e n  belovv.

1. VVỈlde MI, Benĩield p. Tianeptine: a revievv of its pharmacodynamic and 
pharmacokinetỉc propertỉes, and therapeutic efficacy in depression and 
coexistỉng anxiety and depression. Drugs 1995; 49: 411-39. 

z  G bestet D. Eữicacy of tianeptine in major đepressỉve dỉsorders with or 
! w ỉthout metanchoìia. EurNmropỉychrpharmacol 1997; 7  (suppỉ 3): S34Ỉ- 
I S345, -

3. Wagstaff AJ, tí  al. Tianeptỉne: a review of ÍIS use ỉn depressive disorders. 
Ị CNSDrugs 2001; 15: 231-59. »
ị 4. Kaspcr s . o lie  Jp. A meỉa-analysis of random iĩtd  controỉỉcd trials oí

tìanepĩine versus SSRI in the shorr-term ireaim ent of depression. Eur 
; Psychiatry 2002; 17 (suppl 3J: 331-40.
: 5. W aintraub L tí  aì. Eíỉicacy and saícty of ỉianeptine in major deprcssion:

evidence from a 3-monrh conỉrolled dinical iriaỉ versus paroxeiine. CNS 
D rugslồồl: 16: 65—75

6. Nicke! T. tí j / .  Clinical and nruruhiưlogica! círccis oí rianeptine and 
paroxetine in major depression. J Ciin PsydỊ.iphantiacpi 2003. 23: 155-68.

Ị Pharmacokirtetics. R e le re n c e s .
I . Royer RJ, tí a i  Tianeptine and ÍL5 main mcubolitc- pharmacokinetics in 

I chronic aỉcohoiism and cirrhoris. Cìm Phamtasakmtí 1989: 16: 186-91.
1 2. Carlham D, tí at. Pharmacokinctics and biouvailability of lianepùne in
* thc eỉderly. Druỹ Ịnvcsí ] 990; 2: 167-72.
> 3. Demotes-Mainard F. tí al. Pharmacokinetics uí the antideprcssant

tianeptine at stcady siaie in the elderly. JCĨin Ptuĩrmaiữi 1991; 31:174-8.

■ Preparations
Propõetary  Preparatioru  (details are given in Volum e B)

Single-ingredieni Preporotions. Arg.: Stablon; A ustria:  Stablon; 
Braz.: Sublon; China: Tatinol (jắW01); Cz. Coaxil; Fr.: Sta- 
blon; Hung.: Coaxil; India:  Stablon; Indon.:  Stablon; M alaysia: 

ị Stablon; Mex.: Stablon; philipp .:  Stablonỷ; Pol.: Coaxil; Port.: 
ị Stablon; Rtts.: Coaxil (KoaKCHn); Singapore: Stablon; Tltai.: Sta- 

blon; Turk.: Stablon; u kr.:  Coaxil (KoaKCH-1): Venez.: Stablon.

1 Tranylcypromine Sulíate IÕAN/A. riNNM)

\ SKF-385; Sulíato de tranilcipromina; Tranilcipromina, sulfato 
de; Transamine Sulphate; Tranylcypromine, Sulfate de; 
Tranylcypromine Sulphate; Tranylcypromini Sulías; Tpa- 
HM/iLtnnpoMMHa CytibộaT. 
(±)-frans-2-Phenylcyclopropy!amine sulphate. 
(C9H„N)2,H2S04=364.5
CAS —  155-09-9 !tranylọ,'promìne), 13492-01-8 (tranyl- 
cypromine sulfate).
ATC —  N06AP04.
ATC Vet —  QN06AF04.
UNil —  7ZAT6ES870.

Pharmacopoeias. In  Br. a n d  us.
B P  2 0 1 4 : (T ra n y lc ỵ p ro m in e  S u lta ie ). A vvhite o r  a lm o s t 
w h i te  crysta llinẾ  p o w d e r ;  o d o u r le s s  o r  w ith  a fa in t  o d o u r  of 
c in n a m a ld e h y d e . S o lu b le  in  w a te r;  v e ry  slig h tly  so lu b le  in 
a lc o h o l a n d  in  e th e r ;  in so lu b le  in  c h lo ro lo rm .

U S P  36: (T ra n y lc y p ro m in e  S u lla te ) .  A  vvhite o r  a lm o st 
w h ite ,  a y s ta l l i n e  p o w d e r .  F re e ly  so lu b le  in  tv a te r;  v e ry  
s lig h tly  so lu b le  in  a lc o h o l a n d  in  e th e r ;  p r a a ic a l ly  in so lu b le  
in  c h lo ro fo rm .

Uses and Administration
T ra n y lc y p ro m in e , a  c y c lo p ro p y la m in e  d e riv a tiv e , is a n  
M A O I w ith  a c tio n s  a n d  u se s  s im ila r  to  th o se  o f  p h e n e lz in e  
(p. 4 4 2 .1 ). I t  p ro d u c e s  a less  p ro lo n g e d  in h ib itio n  o f th e  
e n z y m e s  t h a n  p h e n e k in e .

T ra n y lc y p ro m in e  is u s e d  in  th e  t r e a tm e n t  o f  d e p re ss io n , 
b u t  as  d iscu ssed  o n  p . 3 98 .1  th e  risks asso c ia te d  vvith 
tra d i tio n a l  n o n -se le c t iv e  M A O ls su c h  as ư a n y lc y p ro m in e  
u s u a lly  m e a n  th a t  o th e r  a n tid e p re s s a n ts  a re  p re le rre d .  I t is 
g iv e n  o ra lly  as t h e  su lfa te  a l th o u g h  d o ses  a re  e x p re s se d  in  
te rm s  o f  th e  b a se . T ra n y lc y p ro m in e  su lfa te  1 3 .7 m g  is 
e q u iv a le n t  to  a b o u t  lO m g  o f tra n y lc y p ro m in e .

T h e  u su a l ỉn ỉt ia l  do se  is e q u iv a le n t  to  tra n y lc y p ro m in e  
lO m g  in  th e  m o m in g  a n d  lO m g  in  th e  a l te m o o n ;  ư  th e  
r e sp o n se  is i n a d e q u a te  a í te r  a  w e e k , th e  a t te m o o n  d o se  m a y  
b e  in c re a se d  to  2 0 m g  o r  a l te m a t iv e ly ,  lO m g  m a y  b e  g iv en  
a d d it io n a lly  a t  m id d a y . A d o sa g e  of 3 0  m g  daily  s h o u ld  o n ly  
b e  e x c e e d e d  vvith c a u tio n , a l th o u g h  in  th e  USA a  m a x im u m  
d o se  o f  6 0  m g  d a ily  is a llo w e d . O n c e  a  sa tisfac to ry  resp o n se  
h a s  b e e n  o b ta in e d  th e  d o sa g e  m a y  b e  g ra d u a lly  r e d u c e d  for 
m a in te n a n c e ;  s o m e  p a tie n ts  m a y  c o n tin u e  to  re s p o n d  to  
lO m g  daily .

T ra n y lc y p ro m in e  s h o u ld  b e  vvithdravvn g ra d u a l ly  to  
r e d u c e  th e  risk  o f  vvithdravval sy m p to m s.

A1I cross-reíerences reter to entries in Volume A
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A d v e r s e  E ffec ts , T r e a tm e n t, a n d  P r e c a u tio n s

As fo r  M A O Is in  g e n e ra l  (see  P h e n e lá n e ,  p .  4 4 2 .2 ).
T ra n y lc y p ro m in e  h a s  a  s tim u la n t  a c tío n  a n d  in so m n ia  is 

a  c o m m o n  a d v e rse  e ffe c t i f  i t  is  t a k e n  in  t h e  even in g .
H y p e rte n s iv e  re á c t io n s  a r e  m o re  lik e ly  to  o ccu r w i th  

t ra n y lc y p ro m in e  t h a n  w i th  o th e r  M A O Is, b u t  s ev ere  l iv e r  
d a m á g ẽ  o c c u rs  less ừ e q u e n t ly .

Dependence. D e p e n d e n c e  o n  tra n y lc y p ro m in e  w ith  to le r -  
a n c e  h a s  b e e n  r e p o n e d  in  p a tie n ts  rec e iv ln g  h ig h  d o ses  
vvith o r  v v ith o u t a  h is to r y  o f p re v io u s  s u b s ta n c e  a b u se . F o r  
h i r th e r  d e ta ils , se e  W ith d ra w a l  u n d e r  P re ca u tio n s  in  
P h e n e lz in e , p . 4 4 4 .2 .

S tre e t n a m e s . T h e  ỉo llovving te rm s  h a v e  b e e n  u se d  as 'Street 
n a m e s ' (see p . vói) o r  s la n g  n a m e s  fo r  v a rio u s  lo rm s  o f 
tra z o d o n e  h y d ro c h lo r id e :

S leepeasỹ .
Pharmacopoeias. In  Br. a n d  us.
B P  2 014 : (T ra z o d o n e  H y d ro c h lo r id e ) . A  w h i te  o r  a lm o s t 
vvhite  a y s ta l l in e  povvder. S o lu b te  in  w a te r;  sp a rin g ly  
so lu b le  in  a lco h o l; p ra c tic a lly  in so lu b le  i n  e th e r .  A  1%  
so lu t io n  in  w a te r  h a s  a  p H  o f  3 .9  to  4 .5 . S to re  in  a in ig h t  
c o n ta in e rs . P ro te c t fro m  Iight.

U S P  36 : (T razo d o n e  H y d ro c h lo r id e ) . A  vvhite to  o f f-w h ite  
c ry s ta llin e  p o w d e r .  S p a rin g ly  s o lu b le  in  w a te r  a n d  in  
ch lo rọ fo rm . S to re  in  a ir t ig h t  c o n ta in e rs .  P r o te a  f ro m  lig h t.

g ro u p  analysis po ssib ly  su g g ested  a b e tte r  o u tc o m e  in  
p a tỉe n ts  w ith  p sy c h o g en ic  e re c tile  d y s h in c tìo n  a n d  in  
th o se  g iven  d o ses  o ỉ  150 to  2 0 0  tn g  daily .

ỉ. Montorsỉ F, t í  al. E ffea oỉ yohỉmbine-trazodone on  psychogenic 
impoteoce: a  ranđomized, double-bỉínd, placebo-controỉỉed study. 
Urology 1994; 44: 732-6.

2. Lance R. tí  al. Oral trazodone as empỉiical therapy ỉor erectile 
dysfunctíon: a retrospecdve review. Urology 1995; 46: ỉ Ỉ7-20.

3. Fỉnk HA. tí ai. Trazodone ỉor erectỉle dysfunctỉon: a systematic revievv 
and meta-anaỉysis. BJU Int 2003; .92:441-6.

S u b s ta n c e  d e p e n d e n c e .  T h e  a n tid e p re s sa n t, anx io ly tic , 
a n d  sedative  p ro p e r tie s  of ư a z o d o n e  h a v e  b e e n  re p o rted  
to  h a v e  b e e n  u s e lu l  w h e n  t r ie d  in  p a tìe n ts  h a v ln g  w lth -  
drạvval sy n d ro m e s  b o m  a  v a rie ty  of su b s ta n c e s  in d u d in g  
a lc o h o l (p. 1 7 3 5 .1 ),1 co c a in e  (p . 199 0 .1 ),2 a n d  b en zo d ia z -  
e p in e s  <p. 1 0 6 5 .1 ).3-5

1. Le Bon 0 . tí  ai. Double-blind, placebocontrolled study oi the eỉ&cacy of 
trazodone ỉn alcohoỉ post-withdrawal syndrome: polysomnographic and 
dinical evaluatỉonỉ. J  ơ in  Psyckopharmaaoỉ 2003; 23: 377-83.

2. Smaiỉ GW, PurceD JJ. Trazodone and cocaỉne abuse. A nh  Gcrt hyehiaữy 
1985; 42: 524.

3. Ansseau M, De Roeck J. Trazodone ỉn benzodỉazepỉne dependence. J
ơ in  Psydtừưry 1993; 54: 189-91. • .

4. Ridcelỉ K. tí  ai. Trazodone and vaỉproate ỉn patỉents discontìnuíng long* 
term benzodỉazepine therapy: eéècts on withdrawal symptoms and 
taper outcome. Psychơpharmacology (Beri) 1999; 141:1-5 .

5. Petrovic M, t í  al. A progranune íor short-terra withdrawaỉ írom 
benzodỉazeplnes ỉn geriatrìc hospitaỊ inpatíents: success ra te and eổ ea  
on sutyective sỉeep qualỉty. In tJ  Gtíiatr Psydúatry 1999; 14: 754-60.

Adverse Effects and Treatment
T razodone h a s  sed a tìv e  p ro p e r tie s  a l th o u g h  d ro w sin ess  
u su a lly  d isap p ears  o n  c o n tin u in g  t re a tm e n t.  O th e r  a d v erse  
e ííec ts  occasio n a lly  re p o r te d  in c lu d e  dizzin ess, h e a d ác h e , 
n a u s e a  a n d  v o m itin g , w e a k n e ss , w e ig h t loss, tre m o r, d ry  
m o u th ,  b ra d y c a rd ia  o r  ta c h y c a rd ia , o r th o s ta tic  h y p o - 
ten s io n , o e đ e m a , c o n s tip a tío n , d ia rrh o ea , b lu r r e d  Vision, 
res tle ssn e ss , c o n ỉu s io n a l  S ta tes, in so n m ia ,  a n d  ra sh . 
A lth o u g h  so m e  o f  th e se  effects a re  ty p ica l o f  a n d m u sc a rin ic  
ac tiv ity  ít  ís r e p o r te d  th a t  tra z o d o n e  h as  I ittle  a n tím u sc a r ín ic  
ac tiv ity  c o m p a re d  w ith  tr ic y d ic  a n tỉd e p re s sa n ts . Animal 
s tu d ie s  h a v e  a lso  in d ic a té d  th a t  t ra z o d o n e  is less ca rd io to x ic  
t h a n  th e  tric y d ic s . P riap isn y ỉias  b e e n  re p ó r te d .

A granu locy tosis , th ro m b o c y to p e n ia , a n d  a n a e m ia  h a v e  
b e e n  rep o r te d  rare ly . A d v erse  effects o n  h e p a tic  íu n c tio n , 
in c lu d in g  ja u n d ic e  a n d  h e p a to c e llu la r  d a m a g e , vvhỉch m ay  
b e  severe, h a v e  also  b e e n  re p o r te d  rare ly . T h e re  h a v e  b e e n  
occasional re p o r ts  o f  s e ro to n in  sy n d ro m e . N eu ro le p tic  
m a lig n a n t sy n d ro m e  h a s  o c c u rre d  rare ly .

H y p o n a tra e m ia  possib ly  d u e  to  in a p p ro p r ia te  se c re tio n  of 
a n tid iu re tic  h o r m o n e  h a s  b e e n  a s so d a te d  w i th  th e  u se  of 
a n tid e p re ssa n ts , p a rt ic u la riy  in  th e  e lde rly .

S ym ptom s o f  o v e rd o sag e  in d u d e  d ro tv sin ess , dỉzziness, 
v om iting , p r ia p ism , r e s p ữ a to ry  a rres t, se iz u res , a n d  ECG 
c h an g es. T h e  v a lu e  o f g a s tr ic  d e c o n ta m in a t io n  a ỉte r  
overdosage  is u n c e r ta in ;  hovvever, a c tiv a te d  ch a rc o a l m ay  
b e  co n s id e red  in  a d u lts  a n d  c h iỉd re n  w h o  h a v e  ta k e n  m o re  
t h a n  1 5 m g /k g  a n d  p re s e n t  vvithin 1 h o u r .  T h e re a h e r , 
sy m p to m a tic  a n d  su p p o rtiv e  th e ra p y  s h o u ld  b e  g iv en  as 
a p p ro p ria te .

Effects o n  th e  c o rd io v a s c u la r  System . A lth o u g h . tra z o d o n e  
is co n s id e red  to  c a u se  fe w e r  ad v e rse  c a rd io v a sc u la r  reac- 
tio n s  th a n  th e  tr ic y d ic  a n tìd e p re ssa n ts , t h e y  h a v e , n e v e r-  
th e less, b e e n  re p o r te d  in  in d iv id u a l p a tỉe n ts .  I n  th e ra p e u -  
tic  doses it h a s  b e e n  a s so d a te d  w ith  h e a r t  b lo ck  in  a 
p a tie n t  w ith  p re -e x is t in g  c a rd io v a sc u la r  d ise a se ,1 as  w e ll as 
in  a  p a tie n t  vvith n o  ECG a b n o rm a litie s .2 S im ilarly , v e n tr i-  
c u la r  a ư h y th m ia s  h a v e  b e e n  a s so d a te d  w ith  th e ra p e u tic  
doses of t ra z o d o n e  b o th  in  p a tie n ts  w ith  a  h is to ry  o f car- 
d iac  p ro b le m s,3-4 a n d  w ith  n o  h ìs to ry  o f  c a rd ia c  a b n o rm a l-  
itie s .5 A trial H brilla tion  h a s  b e e n  rep o r te d  in  a  p a tie n t  w ith  
isch aem ic  h e a r t  d isease .6

1. Rausch JL. tí a i. Compỉete hcart block following a singỉe dose of 
trazodone. Am J  Psychìaỉry 1984; 141: 1472-3.

2. Lippmann s, tí aỉ. Trazodone cardiotoxicity. Am J  Psychiaơy 1983; 140: 
1383.

3. Janowsky D, tí a i  Ventricular arrhythmias possibỉy aggravated by 
trazodone. Am J  Psychiatry 1983; 140:796-7.

4. Vlay sc. Friedling s. Tụazodone exacerbation oỉ VT. Am Heart J  1983; 
106:604.

5. Johnson BA. Trazodone toxỉtíty. Br J  Hosp M tđ  1985; 33: 298.
6. White WĐ. Wong SHY. Rapid atríal Bbrillation assotíateđ wỉth 

trazodone hydrochloridc. Arth Gen Psyehiatry 1985; 42: 424.

Effects o n  th e  e y e s .  A  p a tie n t  rec e iv in g  d o m ip ra m in e  a n d  
tra z o d o n e  o ra lly  n o te d  e x cessiv e  b lin k in g  w h e n e v e r  th e  
d o se  o f tra z o d ò n e  e x c ee d e d  o r  e q u a lle d  th a t  o f d o rn ip ra -  
m in e .1 W h e n  tra z o d o n e , b u t  n o t  d o m ip ra m in e , w a s  vvith- 
dravvn, b lin k in g  b e c a m e  n o r m a l  w i th in  3 vveeks.

1. Cooper MA, Denlng TR. Excesstve blinldng assodated wi!h combined 
anddepresunts. BMJ 19g6; 293: 1243.

Effects 01) t h e  liver. A  m ịx e d  h e p a to c e llu la r-ch o le s ta tìc  
l iv e r  e n z y m e  p a t te m  h a s  b e e n  re p õ r te d  in  a  p a tie n t  a lte r  
a b o u t  3 w e e k s  o f  t r e a tm e n t  vvith  tra z o d o n e  in  doses o f  u p  
to  500 m g  d a ily .1 T h e  e n z y m e  a b n o rm aU ties  r e tu m ẹ d  to  
n o rm a l 4  'vveeks a f te r  t ta z o d o n e  w a s  s to p p e d  b u t  it  w as 
suggested  t h a t  liv e r  e n z y m e  v a lu e s  s h o u ld  b e  m o n ito re d

Effects o n  th e  c o r d io v a s c u la r  System . A lth o u g h  o r th o -  
sta tic  h y p o te n s io n  is  m o re  c o m m o n , h y p e rte n s io n  c a n  
o c c u r w i th  M A O Is. A  h y p e r te n s iv e  crisis h a s  b e e n  
d escrib ed  in  2 p a tie n ts  a f te r  o n ly  o n e  d o se  of tra n y l-  
c y p ro m in e .1-2 In  t h e  A rst c a se  i t  w as th o u g h t  possib le  t h a t  
a n  a u to in te ra c tio n  m a y  h a v e  o c c u rre d  b e tw e e n  tra n y l-  
c y p ro m in e  a n d  a m íe ta m in e  to  w h ic h  i t  is  p a rt ly  m e ta b o -  
lised. In  th e  se c o n d  c a se  t h e  p ro v o c a tio n  o f  h y p e rte n s io n  
led  to  t h e  A nding  o f  a  p re v io u s ly  u n d ia g n o se d  p h a e o -  
c h ro m o c y to m a  a n d  i t  w a s  su g g e ste d  th is  m a y  h a v e  b e e n  a 
p o ssib ility  in  p re v io u s  r e p o r ts  o f  h y p e rte n s io n  in d u c e d  b y  
M AO Is.

1. Gunn J, It aì. Hypenensive crisiỉ and  broad complex bradycardia after a 
sừigle dose of monoam ine oxỉdase inhibitor. BMJ 1989; 298: 964.

2. Cook RF, Kaưỉtsis D. Hypertensỉve crisữ predpitated by a monoamỉne 
o xi da se inhibitor in a patien t w ith phaeodiromocytoma. BMJ ì 990; 300: 
614.

I n te r a đ io n s

Vor in te ra c tio n s  a s s o d a te d  w i th  M A O Is, see  P h e n e lz in e , 
p. 4 4 4 .3  a n d  p . 445>1.

T h e  u se  of d o m ip r a m in e  vvith t ra n y lc y p ro m in e  is 
p a rt ic u la r ly  h a z a rd o u s .

P h a m n a c o k in e tìc s

T ra n y lc y p ro m in e  is r e a d ily  a b so rb e d  h o m  th e  g a s tro in te s t-  
in a l  t r a a  a n d  p e a k  p la s m a  c o n c e n tra t io n s  o c c u r  a b o u t 1 to  3 
h o u rs  a f te r  in g es tio n . I t  is e x c re te d  in  t h e  u r in e  m a in ly  in  
th e  fo rm  o f m e ta b o li te s . T ra n y lc y p ro m in e  h a s  a  re p o r te d  
p lasm a  e lim in a tio n  h a lf - life  o f  a b o u t  2 .5  h o u rs .

In  9  d e p re sse d  p a tie n ts ,  t rà n y lc y p ro m in e  a b so rp tio n  w a s  
rap id  a f te r  o ra l d o s in g .1 A b so rp tio n  tv as  b ip h asic  i n  7. 
E lim in a tio n  w as a lso  ra p id , w i th  a n  e lim in a tio n  h ah-U íe  of 
1 .54  to  3 .15  h o u rs . F ro m  2  to  7  h o u rs  a f te r  dosing , s ta n d in g  
systo lic  a n d  d ias to lic  b lo o d  p re s su re s  w e re  lo w ered , a n d  
s ta n d in g  p u lse  w a s  ra is e d . T h e  o n se t  o f  th e  e ữ e c t o n  
s ta n d in g  systo lic  b lo o d  p re s s u re  c o ư e la te d  w ith  th e  t im e  o f 
p e a k  p lasm a  t ra n y lc y p r o m in e  c o n c e n tra tio n . M a x im u m  
o r th o s ta tic  d ro p  o f  b lo ò d  p re s s u re  a n d  r ise  in  p u lse  r a te  
o c c u rre d  2  h o u K  a f te r  d o s in g . M e a n  p lasm a -tra n y l-  
c y p ro m in e  c o n c e n tra t io n s  c o rre la te d  w ith  m e a n  o rth o s ta tic  
d ro p  o f  systo lic  b lo o d  p r e s s u r e  a n d  rise  o f p u lse  ra te . P a tie n ts  
h a v in g  d in ic a lly  s ig n i í ic a n t  h y p o te n s iv e  rea c tio n s  to  
ư a n y lc y p ro m in e  m a y  b e n e f i t  f ro m  c h a n g e s  in  th e ir  do se  
re g im e n  a im e d  a t  m in im is in g  p e a k  c o n c e n ư a tio n s .

1. Mallinger AG, tí  ai. Pharmacokinetics oỉ tranylcypromine in patỉents 
w ho are depressed: relationship to cardiovascular eíĩects. ơin  Pharmaeoỉ 
Thtr 1986; 40: 444-50.

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

Single-ingredỉent Preparatíons. Austral.: P am ate; Braz.: Pam ate ; 
Canad.: P am ate; Ger.: Ja trosom ; Iri.: Pam ate; NZ: Pam ate: s. 
Afr.: Parnate: Spain: Pam ate ; USA: Pam ate.

M ulri-ingredient Preparotions. Arg.: Cuait D; S telapac ItaL: Par- 
m odalin .

Pharm acopoeial P reparotions
BP 2014: Tranylcyprom ine Tablets;
U SP 36: T ranylcyprom ine Tablets.

Traxodone Hydrochloride
IBANM, USAN, riNNMI

AF-1161; Hidrodoruro de-trazodona; Trazodon Hidrokloriir; 
Trazodona, hidrodomro ■ de; Trazodone, Ghlorhydrate de; 
Tra?odprìị Hydrochlondum; Tpạ30fl0Ha r Ị̂opoxnopniA. 

”2-[3-(4-m-Chlorophenyỉpiperaziri-1-yl)propyl]-12,4-triazolo 
[4,3-o]pyridĩn-3(2H)-one hydrochloride. 
C,9H2jCÍN50,HCI=408.3 ,
CAS —  - 19794-93-5 (trazodone); 25332-39-2 (trazodone 
hydrochloride).
ÁTC —  N06AX05 ' ' -  '
ATC Vet —  QN06AX0S 
um  —  6E8Z08LRNM.

Uses and Administration
T ra zo d o n e  is a  tria z o lo p y r id in e  a n tid e p re s s a n t  c h e m ic a lly  
u n r e la te d  to  o th e r  d a s se s  o f a n tìd e p re s sa n ts . I t  b lo ck s  th e  
re u p ta k e  o f s e ro to n in  a t  p re s y n a p tic  n e u ro n e s  a n d  h a s  a n  
a c tio n  a t  5 -H Tl re c e p to rs . T ra zo d o rie  is also  a n  a n ta g o n is t  a t  
5-H T2X/2C re c e p to rs . U n lik e  th e  tricy clic  a n tid e p re s s a n tỉ ,  
t ra z o d o n e  d o e s  n o t  in h ib i t  t h e  p e r ip h e ra l  r e u p ta k e  o f 
n o r a d r e n a l in e ,  a l t h o u g h  i t  m a y  in d ir e c t ly  í a d l i t a t e  
n e u ro n a l  re le a se . T ra zo d o n e  b lo ck s C en tra l a r a d re n o c e p -  
to rs  a n d  a p p e ars  to  h a v e  n o  e ffec t o n  th e  C entral r ẹ u p ta k e  o f 
d o p a m in e . I t  d o e s  n o t  a p p e a r  to  h a v e  v e ry  s ig n iã c a n t 
a n tũ n u s c a rin ic  p ro p e r tie s , b u t  h a s  a  m a rk e d  sed ativ e  a c tío n .

F o r  th e  t r e ã tm e n t . o f  d e p r e s s l o n  tra z o d o n e  h y d ro -  
c h lo r id e  is g iv e n  in  o ra l  doses  o f 1 50  m g  d a ily  in itia lly ; to ta l 
d a ily  dosage  m a y  b e  in c re a se d  b y  50  m g  e v e ry  3 o r  4  d a y s  u p  
to  3 00  to  4 0 0  m g  d a ily  if n e c essa ry . T h e  d a ily  d osage  m a y  b e  
d iv id e d  th ro u g h o u t  th e  d a y  a f te r  fo o d  o r  b e  g iv en  as  a  sing le  
d o se  a t  n ig h t. D iv ideđ  d a ily  dosag es  o f  u p  to  600  m g  m a y  b e  
g iv e n  in  s e v e re  d e p re s s io n  in  h o sp ita lise d  p a tie n ts .  A 
su g g e ste d  in it ia l  do se  in  e ld e r ly  a n d  o th e r  su sce p tib ie  
p a tie n ts  is 1 00  m g  daỉly , a n d  to ta l  d a ily  doses  a b o v e  3 00  m g  
a re  u n lik e ly  to  b e  n e e d e d  in  th e s e  p a tie n ts .  A  m o d ih e d -  
re le a se  p r e p a ra tio n  th a t  is g iv e n  o n c e  d a ily  is a lso  ava ilab le ; 
t h e  m a x im u m  d a ily  d o se  fo r  th is  p re p a ra tio n  is 375  m g  as  a 
s in g le  dose a t  b e d tim e .

In  th e  t r e a tm e n t  o f  a n x i e t y  (p . 1028 .1 ), tra z o d o n e  
h y d ro c h lo r id e  is g iv e n  in  a n  in itia l o ra l  d o se  o f 7 5  m g  daily  
in c re a sin g  to  300  m g  d a ily  ư n e c e ssa ry .

A s w ith  o th e r  a n tid e p re s s a n ts ,  ư a z o d o n e  s h o u ld  be  
vvithdravvn g rad u a lly .

Depression. A s d iscu ssed  o n  p . 3 9 8 .1 , th e re  is v e ry  lin le  
d iffe ren ce  i n  efficacy  be tvveen  th e  d iH eren t g ro u p s  of 
a n tid e p re s s a n t d ru g s, a n d  c h o ic e  is o í te n  m a d e  o n  th e  
b asis  o f a d v e rse  e ữ e c t p ro íi le . T ra z o d o n e  h a s  a  d iA e re n t 
b io ch e m ic a l p ro file  f ro m  b o th  th e  t r ic y d ic s  a n d  th e  SSRIs. 

R e íe re n c e s .
1. Weisler RH, tí  ai. Comparíson oỉ bupropion and  trazodone for the 

treatmem of major depressỉon. J  ũ in  Psychopharmacoỉ 1994; 14: 170-9.

Disturbed behaviour. T ra z o d o n e  h a s  p ro d u c e d  b e n e h d a l  
r e s u l ts 1"3 w h e n  trie d  in  v a rio u s  d iso rd e rs  for th e  c o n tro l  of 
sy m p to m s s u c h  as a g ìta tio n , ag g re ss io n , a n d  d isru p tiv e  
b e h a v io u r  (see  p . 1 0 3 0 .2 ). S o m e 4 a lso  c o n s id e r  th a t ,  in  th e  
m a n a g e m e n t  o f  d e m e n d a , tra z o d o n e  m ig h t b e  w o r th  try -  
in g  in  n o n p sy c h o tic  p a tie n ts  w i th  d is tu rb e d  b e h a v io u r , 
e s p e d a lly  th o se  w ith  m ild  sy m p to m s  o r  th o se  in to le ra n t  o( 
o r  u n re sp o n s iv e  to  a n tip sy c h o tic s . Hovvever, th e  e v id e n c e  
fo r  su c h  u se  is p o o r; a  sy s te m atic  r e v ie w  o n  th e  u se  of 
tra z o d o n e  in  th e  ư e a tm e n t  o f  b e h a v io u ra l  a n d  p sy ch o lo g i- 
cal sy m p to m s o f d e m e n t ia  ío u n d  th a t  th e  e v id e n c e  from  
ra n d o m ise d , p lac e b o -c o n tro lle d  s tu d ie s  w a s  in s u íh d e n t  for 
a n y  re c o m m e n d a tio n s  to  b e  m a d e .5 T h e  risk  o f a d v e rse  
effec ts su c h  as  s e d a tio n  a n d  o r th o s ta tic  h y p o te n s io n , 
w h ic h  m a y  b e  p a rt ic u la r ly  p ro b le m a tic  in  th e  e lde rly , 
sh o u ld  also  b e  c o n s id e re d .4

1. Pasion RC Kỉrby SG. Trazodone ĩor screaming. Lanctí 1993; 341:970.
2. Lcbcrt F. tí  ai. Behavioral effccu of trazodone in Alỉhcimer'5 disease. J 

ơ in  Psychiatry 1994; 55: 536-8.
ỉ .  Suluer DL, tí ai. A doubie-blind comparison of trazodone and 

haloperỉdol for treatm ent of agịtation in  patients with dementia. Am J 
Gtíiatr Psychiatry .1997; 5: 60-9.

4. Rabins pv, tí ai. APA W ork Group on Aỉzheimer's Disease and. other 
Dcmentias. Steering Committee on Practice Guidelines. American 
Psychiairic Assodatỉon practice guidelỉne for the treatment o ỉ patỉents 
wlth A kheim e^s disease and o ther dementìas. Second editỉon. Am J 
psychiaỉry 2007; 164 (12 suppl): 5-56. Also available au http://w w w . 
p sy c h ia  t r y o n l in e .c o m /p r a c G u id e / lo a d G u id e l ỉn e P đ í .a s p x ?  
file«AỉzPG 101007 (accessed 23/07/08}

5. Martinon-Tones G, t í  aỉ. Trazodone íor agỉtation ỉn dementia. Availabíe 
in The Cochrane Database of Systematlc Revievvs; Issue 3. Chiđiesten 
John Wỉley; 2004 (accessed 24/11/05).

Sexual dyshmdion. P ría p ism  c a n  o c c u r a s  a n  a d v e rse  
e£fect o f ư a z o d o n e  (se e  E íle c ts  o n  S ex u a l F u n c t io n  in  
A d v e rse  EH ects, p . 4 5 4 .1 )  a n d  th is  h a s  led  to  s tu d ie s  of 
o ra l  tra z o d o n e  fo r t h e  t r e a tm e n t  o f  e rec tile  d y s tu n c tìo n  
(p . 2 3 4 8 .2 ). P ositive  resp o n se s  h a v e  b e e n  re p o r te d ,  b o th  
w ith  y o h im b in e ’ a n d  a lo n e .2 H ovvever, th e r e  a p p e a r  to  
h a  ve  b e e n  fe w  c o n tro lle d  s tu d ie s  a n d  a sy s te m atic  r e v ie w J 
c o n s id e red  so m e  o f th e s e  to  b e  e i t h e r  sm all, b r ie í, o r  m e th -  
odo lo g ica lly  vveak. M e ta -a n a ly s is3 o f  d a ta  b o m  6 s tu d ie s  
d id  n o t  A nd  t ra z o d o n e  to  b e  su p e r io r  to  p lac e b o  b u t  su b -

The Symbol t  denotes a preparation no longer actively marketed
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during the first 4 weeks of therapy. Á similar case appar- 
ently presenting as obstructive jaundice and hepatocellular 
inHammation, in which the patỉent had only been taking 
50 mg dạily for 2 weeks, has also been described.2 It was 
believed that the patient had had an idìosyncratic dmg 
reactiòn to trazodone. Purther reports of trazodone- 
induced liver injury indude an elderiy patient who devel- 
oped chronỉc active hepatitis after taking tiazodone 
150mg daily for about 8 months.J Fatal hepatic necrosis in 
another eldetỉy patient was considered to be due to treat- 
ment w ith trazodone and antipsychotics.4 The authors of 
the report4 noted that up to Augúst 1991 the UK CSM had 
received 14 reports of adveise eữects on the liver asso- 
dated w ith trazodone induding One case of fatal hepatic 
necrosis. In One of 2 later reports of ưazodone-induced 
hepatotoxidty,, a íemale padent with rheumatoid anhrids 
developed jaundice 18 months aíter trazodone was added 
to her exisdng therapy. All drugs were stopped and the 
padent improved; however, an inadvertent rechallenge 
with trazodone alone led to a tscurrence of her symptoms, 
which again resolved aíter trazodone vvithdratval. The sec- 
ond case4 involved a HTV-positive male vvho was started 
on methadone, donidine, and trazodone as part of a 
detoxilicatíon programme; 4 days later acuie hepatitis and 
cholestasis was noted and trazodone and donidine were 
withdrawn with subsequent resolution of symptoms. The 
authors considered that trazodone was the probable cause.

1. Chu AG, et ai. Trazodone and lỉver ỉoxícity. Ann Inurtt Med 1983; 99: 
128-9.

2. sh r ik h  KH. Nỉes A5. Trazodone and imrahepaiic cholesusis. Ann In u m  
Mtẩ 1983; 99: 572.

3. Beck PU et ai. Chronỉc actỉve hepanùs assodated wiih rm odone  
iherapy. Ann ỉn ư m  Med 1993; 118: 791-2

4. Huỉỉ M . ct aL P au l hepatíc necrosis associaicd wỉth traiữdone and 
neuroleptìc drugs. BMJ 1994; 309: 378.

5. Pem andes NF, et a l  Traxodonc-induced hepatoioxicúy: a casc repori 
wỉch coớunents on  drug-induccd bepatotoxicity. Am J  Gastroenterol 
2000; 95: 532-5.

6. Rertman KS, McClintock c. Hepaiotoxldty aíter shon-term  trazodone 
tberapy. A m  Pharmacơther 2001; 35: ỉ 559—61.

Effeds on mental State. There have been reports of 
mania,ư  and psychosis with halludnadons5'4 assodated 
wdth the use of trazodone in depressed patíents; delirium5 
in patíents w ith bulimia nervosa and possible psychosis or 
hypomania6 in a patíent receiving trazodone-tryptophan 
treatm ent ỉor aggression have also been reported.

1. W arrcn M. Bick PA. Two ca se repons oí traxodone-induced ma nia. Am J 
Pỉydàaơy 1984; 141: 1103—4.

2. Arana GW, Kaplan GB. Traiodone-induced ma nia íolỉowing desì- 
pram ỉne-ỉnđuced mania ÍĐ n u jo r depressive đisorders. Am J Psyđiiatry 
1985; 142: 386.

3. Kraft TB. Psychosís íollovving trazodonc adminisưaúon. Am J  Psydtiătrỵ 
1983; 140: 1383-4.

4. Mizoguchỉ Y, Monjỉ A. Low-dose-trazodonc-induced đÍ5organized rype 
psychosỉs. J  Neuroptyehiatr ơ in  Neurosá 2005; 17: 253—4.

5. Damỉoụịl NF, Fergu$on JM. Trazodone-induced delỉrìum in bulimic 
patients. Am  J  Piychùury 1984; 141: 434-5.

6. Patterson BD, Srlsopark MM. Severe anorexia and possỉble psychosỉs or 
hypom anU alter ơaiodone-tryptophanH reaưnem  oí aggressỉon. Umcet 
1989; I: 1017.

EReds on sexual function. Trazodone is notable íor the 
number of reports oí priapism associated with its use.1*2 In 
raost cases, priapism occurred during ưeatment with Stan
dard doses after 1 to 3 weeks of therapy. Several patients 
required surgery and recovery was not always complete.1 
A review3 of priapism induced by psychoưopic drugs pro- 
posed that the e£fect was reỉated to bỉockade o ĩ  aỉpha- 
adrenoceptors in the absence of suf£iđent antimuscarinic 
activity, criterỉa fulfílled by the pharmacological profile of 
trạzodõne.

ỉnhỉbition oỉ ejaculation,4 and an ỉncreasc ỉn ỉibido ỉn 
women5 and m en4 have also been reported with ưazodone 
therapy. There have also been rẽports of ưazodone- 
assodated priapism of the clitoris.7*8

1. CSM. Pĩỉapism and trazodone (Molipaxin). Currmt Probiaru 13 1984.
Aỉso avmilable at: http://w w w jnhra.gov.uk/bom e/idcplg?
IdcService=GET_FILEfrdDocName=CON2024420&-RevisionSeleciion> 
Method«LatestReleased (accessed 05/08/08)

2. Anooymous. Prỉapism wỉtb crazodone (Desyrel). Mtd Lea DruỊS Ther 
1984; 26: 35.

3. Paieỉ AG, et ai. Prỉapism assodated wiih psychoưopic drugs. Br J  Hosp 
Med 1996; 55: 315-19.

4. Jones SD. Ẹịaculatary inhibióon with trazodone. J ơ ìn  Psychapharmacol 
1984; 4í 279-81.

5. GarưeH N. Increased lỉbido ỉn wom en receiving trazodone. Am J 
Psydùđtry 1986; 143: 781-2.

6. SuỉKvan G. Increaseđ ỉỉbido in three m en treated %víth trazodone. J  ơ m  
Aydũoơy 1988; 49 :202-3 .

7. Pescamii ES, et ai. Priapism of the diỉorís: a case repon  ỉoỉỉowmg 
traxodone use. J Urol (Bứỉtimơrt) 1993; 149:1557-9.

8. Medỉna CA. Clỉtoraỉ priapism: a rare conditíon presenting as a cause of 
vulvar pain. Obstrt Gyrteôl 2002; 100: 1089-91.

CBeds on the sldn. ỉndividual reports of adverse dermato- 
logỉcal reactỉons to trazodone have induded leucocytodas- 
tic vasculltìs,1 erythema multiíornie,2 and exaceibatìon of 
psoriaás.3

1. M ans sc. et a l Leukocytodastỉc vasculỉtís secondary to  rrazodone 
treatm enL J  Am Acad Dermatol 1984; 10: 699-70.

2. Pord H E  Jenỉke MA. Erythema m uỉtìỉorme assodaied vvith trazodone 
therapy: case repon. J  ơ in  Psychiatry 1985; 46: 294-5.

3. B anh JH, Baker H. Generalỉzed pustuỉar psodasb predpitated by 
trazodone in the ưeatm ent o ỉ depresslon. Br J  Dermatoi 1986; 115: 629- 
30.

Epileptogenic effect. T o n ỉc -d o n ic  s e iz u res  r e la te d  to  
t ra z o d o n e  th e r a p y  h a v e  b e e n  re p o r te d  in  2  p a tie n ts u  w ith  
n o  h is to ry  o f  s e iz u re  d iso rd e rs .

1. Bowdan ND. Sriiu re  possỉbly caused by trazodone hydrochlorlde. Am J 
Pỉychiatry 1983; 140: 642.

2. Lefkowitz D. t t  ai. Seỉrures and trazodone tberapy. Anh Gat Psychiatry 
1985; 42: 523

Overdosage. R ev iew s h a v e  in d ic a te d  th a t  th e  ỉn c id e n c e  
of se rio u s  to x id ty  fro m  tra z o d o n e  o v e rd o se  a lo n e  w a s  Io w  
c o m p a re d  vvith tr ic y d ic  a n tid e p re s s a n t  o v e rd o s e .1'4

In  a revievv o f  149 s u c h  c a se s ,1 o n ly  10 d e a th s  h a d  b e e n  
re p o r te d  a n d  in  o n ly  1 c a se  w a s  tra z o d o n e  th e  so le  a g e n t 
r e p o n e d  ta k e n ; in  th is  ca  se  a u to p sy  rev e a le d  a n  a c u te  
m y o card ia l in la rc t io n  a l te r  t h e  p a tie n t  w a s  stab le . T h ĩ  o th e r  
9 p a ú e n ts  a lso  h a d  h is to r íe s  o f tak in g  u n k n o w n  q u a n ti t ie s  o f 
a lcoho l, b e n z o d ia z e p in e s , o r  o th e r  se d a tiv e -h y p n o tic s  th a t  
m ay  h a v e  c o n tr ib u te d  to  th e i r  d e a th . In  th e  su rv iv in g  139 
p a tie n ts  th e re  w e re  2  cases  o f re sp ira to ry  a rre s t. 2 cases o f 
rig h t b u n d le  b r a n c h  b lock , a n d  One case  e a c h  o[ p riap ism , 
se izu re , a tr io v e n tr ic u la r  b lo ck , a n d  T-vvave in v e rs io n . T he  
re m a ú ú n g  p a tie n ts  h a d  m in o r  C N S -d ep ressan t e l le a s .

In  a n o th e r  revievv2 o f  o v c rd o se  n o  la ta litie s  o c c u rre d  in  
39 cases vvhere tra z o d o n e  w a s  ta k e n  a lo n e , b u t  th e re  w e re  9 
d e a th s  in  4 9  c a ses  vvhere t ra z o d o n e  vvas ta k e n  vvith o th e r  
d rugs o r  a lc o h o l.

F o r a d iscu ss io n  of c h o ic e  o f  a n tid e p re s s a n t vvith resp e c t 
to  to x ic ity  Ũ1 o v e rd o sa g e , see  u n d e r  D ep ressio n . p . 398 .1 .

J. Hassan E. MiDer DD. Toxỉdty and climinatỉon of ưazodone aỉier 
overdose. CUn Pharm 1985; 4: 97-100.

2. Gamble DE reterson LG. Traxodone overdose: ỉour ycars oỉ experíence 
from voỉuntary repons. J  ơirt Psydìùttry 1986; 47: 544-6.

3. Crome p. Aỉi c. Clinical íeatures and management of seư-poisoning with 
new er amidepressants. Med Toxicol Ỉ986; 1:411-20.

4. Gaỉlant DM. Antidepressam overdose: symptoms and treatm ent 
Psychapathclogy 1987: 20 (suppl 1): 75-81.

Precautions
T razo d o n e  s h o u ld  be  u s e d  w i th  c a u tio n  in  p a tie n ts  w i th  
ca rd io v a sc u la r  d iso rd ers , s u c h  as isc h a e m ic  h c a r t  d iseasc , 
and  its  u se  is n o t  r e c o m m e n d e d  in th e  im m e d ia te  re c o v e ry  
p h a se  a l te r  m y o c a rd ia l  in la rc tio n . S im ila rly . it  s h o u ld  b e  
useđ  w ith  c a u tio n  in  p a tie n ts  vvith ep ile p sy  a n d  se v ere  
h e p a tic  o r  r e n a l  im p a irm e n t.  T ra zo d o n e  sh o u ld  b e  s to p p e d  
im m e d ia te ly  if p a tie n ts  d e v e lo p  ã g n s  oi h e p a tic  d y s íu n c tio n  
o r  b lo o d  dysc rasias . P a tie n ts  d e v e lo p in g  in a p p ro p r ia te  o r  
p ro lo n g e d  p e n ile  e re c tio n s  sh o u ld  a lso  s to p  t ra z o d o n e  
in u n ed ia te ly .

P a tie n ts  s h o u ld  b e  d o s e ly  m o n ito re d  d u r in g  ea rly  
a n ó d e p re s s a n t th e ra p y  u n t i l  s ig n iíic a n t ữ n p ro v e m e n t  in  
d c p re ss io n  o c c u rs  b e c a u se  s u id d e  ìs a n  in h e r e n t  rísk  in  
d ep ressed  p a tie n ts .  F o r  h i r t h e r  de ta ils , see  u n d e r  D epres- 
sion, p . 3 9 8 .1 . S u id d a l  t h o u g h ts  a n d  b e h a v ỉo u r  m a y  a lso  
d ev e lo p  d u r in g  e a rly  t t e a tm e n t  w i th  a n tid e p re s s a n ts  for 
o th e r  d iso rd ers ; th e  sa m e  p re c a u t io n s  o b se rv e d  w h e n  
trc a tin g  p a tie n ts  vvith d e p re s s io n  s h o u ld  th e re fo re  be 
o b se rv ed  w h e n  t re a tin g  p a tie n ts  w ith  o th e r  d lso rd e rs .

D ro w sin e ss  o í te n  o c c u rs  a t  t h e  s ta r t  o f  t ra z o d o n e  th e ra p y  
a n d  p a tie n ts ,  if a íỉe c te d , s h o u ld  n o t  d r iv e  o r  o p e ra te  
m ac h in e ry .

As vvith o th e r  a n tid e p re s s a n ts ,  t ra z o d o n e  th e ra p y  sh o u ld  
be w ith d ra w n  g ra d u a ily .

Breast feeding. T h e  A m e ric a n  A c a d e m y  o ỉ  P e d ia tr ic s1 co n - 
siders th a t ,  a l th o u g h  th e  eH ec t of ữ a z o d o n e  o n  b rea s t-fe d  
in ía n ts  is u n k n o v v n , its  u s e  b y  m o th e r s  d u r in g  b re a s t  fced- 
ing m a y  b e  o f c o n c e m  s ln c e  a n tid e p re s s a n ts  d o  a p p e a r  in  
b rea s t m ilk  a n d  th u s  c o u ld  co n c e iv a b ly  a lte r  in fa n t  CNS 
íu n c tio n  b o th  in  t h e  s h o r t  a n d  lo n g  te rm .

A s tu d y  o f  6  w o m e n  e a c h  g iv en  a sũ tg le  5 0 -m g  do se  o f  
tra z o d o n e  c o n d u d e d  th a t  th e  e x p o s u re  o f in fa n ts  to  
t ra z o d o n e  v ía  b re a s t  m U k vvas v e ry  sm all.2 H o tv ev er, 
t ra z o d o n e  h a s  b e e n  re p o r te d  to  ỉo rm  a n  a c tiv e  m e ta b o li te  
a n d  i t  w a s  u n k n o v v n  to  w h a t  e x te rn  th is  m e ta b o li te  
d is tr ib u te d  in to  b re a s t  m ilk .

1. American Academy ol Pediatrics. The ưansíer o( dnrgs and oiher 
Chemicals ỉnto hum an mỉỉk. Ptdiatria 2001; 108: 776-89. {Retíred May 
2010] Correctỉon. ibid.; 1029. Also available au http://aappulicy. 
aappubỉicatỉưns.org/cgi/content/íuU/pediathcs% 3b 108/3/776 (accessed 
24/1 l/05j

2. Verbeeck RK, <1 ai. Excretion of trazodoũe in breast mỉỉk. Br J  c/ứi 
Pharmacol 1986; 22: 367-70.

Pregnancy. UK  lic e n sed  p r o d u n  in ío rm a t io n  States t h a t  
ư a z o d o n e  s h o u ld  b e  a v o id e d  d u r in g  p re g n a n c y ; t h a t  ỉo r  
th e  USA in d ỉc a te s  th a t  tra z o d o n e  s h o u ld  o n ly  b e  u se d  iỉ 
th e  b e n e ũ ts  to  t h e  m o th e r  ou tvveigh  th e  risks to  th e  le tu s .

F o r d e ta ils  o f  o u tc o m e  in  a  m u lt ic e n tre  s tu d y  o n  th e  u se  
o f  t ra z o d o n e  d u r in g  p r e g n a n c y , see  u n d e r  N efazo d o n e, 
p . 4 3 9 .2 .

Interađions
T ra z o d o n e  s h o u ld  n o t  b e  g iv e n  to  p a tie n ts  r e c e iv in g  M A O Is 
o r  fo r  a t  lea s t  14  d a y s  a h erv v ard s . I t  h a s  a lso  b e e n  
r e c o m m e n d e d  th a t  a n y  d ru g  lia b le  t o  p r o v o k e  a  s e rio u s  
r e a c t io n  (e.g . p h e n e lz in e )  s h o u ld  n o t  b e  g iv e n  vvith in  o n e  
w e e k  o f s to p p in g  ữ a z o d o n e  th e ra p y . F o r  íu r th e r  d e ta ils  of 
c o m b in a tio n  a n tid e p re s s a n t  th e ra p y , se e  A n tid e p re s sa n ts  
u n d e r  I n te ra c tio n s  o l  P h e n e lz in e . p . 4 4 5 .2 .

I t  is c o n s id e re d  u n l ik e ly  t h a t  ữ a z o d o n e  w ill a l te r  th e  
e& ects o f  a n tìh y p e tte n s iv e s  su c h  as  g u a n e th id in e ;  so m e  
in te r a c t io n  m ay , hovvever, o c c u r  w i th  d o n id in e .  T h e  d o se  o f  
o th e r  a n tih y p e r te n s iv e s  m a y  n e e d  to  b e  re d u c e d  i í  u se d  w ith  
t ra z o d o n e .

T h e  se d a tiv e  e líe c ts  o f tra z o d o n e  m a y  b e  e n h a n c e d  b y  
a lc o h o l o r  o th e r  CNS d e p re s sa n ts . T h e  p o te n t ia l  ío r  
in te ra c t io n  b e tw e e n  ư a z o d o n e  a n d  g e n e ra l  a n a e s th e t io  o r  
m u s c le  r e la x a n ts  e x is ts  a n d  s o m e  l ic e n s e d  p r o d u c t  
in ío r m a t io n  re c o m m e n d s  th a t  ư a z o d o n e  s h o u ld  b e  s to p p e d  
b e lo re  e le c tiv e  su rg e ry  fo r  a s  lo n g  as d in ic a U y  leasib le .

T ra z o d o n e  m a y  in c re a se  p lasm a  c o n c e n tra t io n s  of 
d ig o x in  o r  p h e n y to in  a n d  so m e  p r o d u a  in ío n n a t io n  
re c o m m e n d s  m o n ito rin g  th e i r  s e ru m  c o n c e n ư a tio n s  if u sed  
w ith  tra z o d o n e .

T ra z o d o n e  is m e ta b o lis e d  b y  th e  c y to c h ro m e  P 450  
iso e n z y m e  CY P3A4 a n d  in h ib ito rs  o f th is  iso e n z y m e  m a y  
I im it th e  e lim in a tio n  o f ư a z o d o n e . C o n se q u e n tly , t ra z o d o n e  

Ị m a y  n e e d  to  b e  g iv en  in  re d u c e d  d o ses  vvith d ru g s  knovvn to  
b e  p o te n t  in h ib ito rs  o f CY P3A 4 su c h  as th e  a z o le  a n ti lu n g a ls  
i tr a c o n a z o le  a n d  k e to c o n a z o le , a n d  th e  H T V -protease 
in h ib ito rs . CY P3A4 in d u c e rs  su c h  as  c a rb a m a z e p in e  m a y  
re d u c e  th e  p lasm a  c o n c e n tra tio n s  o f t ra z o d o n c .

Anricoagukmts. F o r  th e  e ffec t o i  tra z o d o n e  o n  wajfarin 
d o se  r e q u ire m e n t,  see  p . 1531 .3 .

Antiepileptic5. A n tìd e p re s sa n ts  m a y  a n ta g o n is e  th e  ac tỉv - 
i ty  o f  a n tie p ile p tic s  b y  lovvering  th e  c o n v u ls iv e  th re s h o ld .

T ra z o d o n e  m a y  ìn c re a se  p la sm a  c o n c e n tra t io n s  of 
carbamazepine (see p . 516 .2 ) a n d  phtnytoin (see  p .  5 4 3 .1 ). 
S o m e  l ic e n sed  p ro d u c t  in lo rm a t io n  re c o m m e n d s  m o n ito r -  
in g  c o n c e n tra tio n s  o í  p h e n y to in  if u se d  w ith  tra z o d o n e .

Antivỉrals. In  a  sm all s tu d y  in  10 su b jec ts. th e  u se  of lo w - 
d o se  ritonavir (2 0 0  m g  ttv ice  d a ily  fo r  2 d a y s)  w i th  
tra z o d o n e  (5 0 m g  o n c e  d a ily ) m o re  t h a n  h a lv e d  th e  c le a r-  
a n c e  o f  tra z o d o n e  re su ltin g  ÚI s ig n ih c a n t in c re a se s  in  its 
p e a k  p lasm a  c o n c e n tra t io n s .1 A d v e rse  r e a c tio n s  vrere 
n o te d  in  3 su b je c ts  a n d  in d u d e d  d izz iness , n a u s e a ,  h y p o -  
te n s io n , a n d  sy n c o p e .

1. Greenblan DJ, n  a/. Shon-term  cxposure lo low-dosc riionavir im pain 
d e a n n c e  and enbances advcrsc effecu ot iraxodone. J Cĩin pharmacot 
2003; 43: 414-22.

Ginkgo biloba. C o m a, rev e rs ib le  b y  Q u m azen il, d e v e lo p e d  
in  a n  8 0 -y e a r-o ld  w o m a n  w ith  A lz h e im e r’s d ise a se  3 day s 
a ỉ t e r  s ta rũ n g  to  ta k e  a p re p a ra tio n  o i  g in k g o  b ilo b a  vvith 
ư a z o d o n e .‘

1. Ga]luzzỉ s. rĩ ai. Coma in a parient with Alxheimei^s disease takỉng ỉow 
đose ưaiodone and gingko bỉỉoba. J Nruroỉ NeutvsurỊỊ Psychiatry 2000; 68: 
679-80.

Pharmacokinetics
T ra z o d o n e  is re a d ily  a b so rb e d  ừ o m  th e  g a s ư o in te s t in a l  tra c t  
a n d  w h e n  ta k e n  so o n  a f te r  a  m e a l th e  a m o u n t  a b so rb ed  
m a y  b e  in c re a se d . H o w e v e r, p e a k  p la sm a  c o n c c n tra tio n s , 
vvhich m a y  b e  re d u c e d  c o m p a re d  w ith  t h e  ỉa s t in g  State, 
o c c u r  a b o u t  1 h o u r  a í te r  a  d o se  ta k e n  o n  a n  e m p ty  s to m a c h  
a n d  a f te r  a b o u t  2  h o u r s  w h e n  ta k e n  w ũ h  lo o d . P ro te in  
b in d in g  is r e p o r te d  to  b e  a b o u t 8 9  to  9 5 % .

T ra z o d o n e  is  e x te n s iv e ly  m e ta b o lis e d  in  t h e  l iv e r  a n d  
p a th s  o f m e ta b o lism  i n d u d e  N -o x id a tio n  a n d  h y d ro x y la -  
t io n .  I t is m e ta b o lis e d  to  its  a c tiv e  m e ta b o l i te  m- 
c h lo r o p h e n y lp ip e ra z in e  Via t h e  c y to c h ro m e  P 4 5 0  iso e n - 
z y m e  CY P3A4. T ra z o d o n e  is e x c re te d  m a in ly  in  th e  u r in e  
a lm o s t e n tire ly  in  th e  fo rm  o f  its  m e ta b o li te s , e i t h e r  in  free  
o r  in  c o n ju g a te d  fo rm : so m e  is e x c re te d  in  th e  íaeces  Via 
b ilia ry  e lim in a tio n . T h e  e lim in a tio n  o f f fa z o d o n e  ừ o m  th e  
p la s m a  is b ip h asic , vvith a  te rm in a l e lim in a d o n  h a lí - li ỉe  oi 5 
to  9  h o u rs .

S m all a m o u n ts  o i  t ra z o d o n e  a re  d is tr ib u te d  in to  b re a s t  
m ilk .
R e íe re n c e s .

1. Bayer AJ. tt ai. Pharm acoldnnic and pharmacodynamỉc characicristics 
of ưarodonc in the elderìy. B rJ  C/ÌÍI Pharmacol 1983: 16: 371-6.

2. Nilsen OG, Dale o . Singlc dosc pharmacokinetics of tm o d o n c  in 
healihy 5ubjects. Pharmacol Taácol 1992; 71: 150-3.

3. Nilscn OG. tí  al. Pbannacokinctỉcs of ưaaodone during m ultỉpỉe dosỉng 
10 psychiatric patients. Pharmaal Taáal 1993; 72: 286-9.

Preparatíons
Proprietary Preparations (details are given in  V olum e B)

Single-ingredienl Preporotions. Arg.: Taxagon; Austria: Trittico; 
Beĩg.: N estrolan; Trázolan; B r t à D onaren; C a n a d Desyrel; 
Trazorel; chile: D iapresan; Trant; Trinico: T ronsalan; china: 
M ei Su Yu ( « * E ) ;  M esyrel ( H ỉ f 5 ) ;  s h u  Xu Cz.: Trit-

All cross-reíerences refer to entries in Volume A

http://wwwjnhra.gov.uk/bome/idcplg
http://aappulicy
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tico AC; Fin.: A zona; Ger.: T h o m b ran t; Gr.: Trittico; Hong 
Kong: Trictico; Hung.: Trittico; Indía: DepryL' Irl.: M olipaxin; 
Israel: Trazodil; T rittìco t: ItaL: Trittico; Mex.: Sideril; Neth.: 
Trazolan; Pol.: Trittico; PorL: T ranzelm f; Trazone; Trltìcum; 
Zam egf; Rus.: T rittìco (TpKTTHXo); SA.fr.: M olipaxin; Singapore: 
Trittico; Spain: Deprax; Switz.: Trittíco; Thai.: Desirel; Trazo; 
Zodonrel; Zorel; Turk.: Desyrel; VK: M olipaxúi; ukr.: Trittico 
(TpHTTHKo); USA: O leptro; Veneỉ.: Trittico.

pharmacopoeial Preparotions
BP 2014: Trazodonẽ Capsules; T razodone Tablets;
U SP 36: Trazodone H yđrochloride Tablets.

Trimipramine (BAN, USAN, riNN)
IL-600Ị; 7162-RP; Trimeprimine; Tnmipramiini; Trimipramin; 
Trimipramina; Trimipraminum; TpuMunpaMUH.

I Dimethyl{3r(Ị 0,l-1-dihỵdro-5H-dibenz[b,/]azepin-5-yl-2- 
methyl)propyl}amine.

•CmH26Ní =294.4
CAS — 739-71-9.
ATC — N06AA06 . .
ATCVet— QN06AA06:
UNIi — 6S082C9NDT.

Trimipramine Maleate ỊBANM, USAN, rìNNMi 
Maleato de trimipramina; Trirpipramiinimaleaatti; Trímipra- 
min maleinát; -Trimipramina,mằleato de; Trimiprarnine 
Hydrogen Maleate; Trimipramine, Maléate de; Trimipraminí 
maleas; Trimipráminmàleat;. Trimipramin-maleát; Trimipra- 
mino nriaìeatas; TpnMkinpaMUHa ManeaT. 
C2oH26Ni C<H40 4=4105 
CAS — 521-78-8.

■ UNII — 269K6498ID

P h a rm a c o p o e io s .  I n  Eur. (see  p . v ii) a n d  us.
P h .  E u i .  8: (T rim ip ra m in e  M a le a te ) .  A  vvhite  o r  a lm o s t 
w h i te  c ry s ta ll in e  povvder. S lig h tly  so lu b le  in  w a te r  a n d  in  
a ỉc o h o l. P ro te c t  b o m  l ỉg h t

U S P  36: (T rim ip ra m in e  M a le a te ) . A  w h i te  to  a lm o s t w h i te  
c ry s ta llin e  p o w d e r .  S lig h tly  so lu b le  i n  w a te r  a n d  in  a lc o h o l. 
S to re  in  a ũ t ig h t  c o n ta in e rs .

Uses and Administration
T rim ip ra m in e  is a  d ib e n z a z e p in e  tr ic y d ic  a n tid e p re s s a n t 
w i th  a c tio n s  a n d  u se s  s im ila r  to  th o se  o f  a m itr ip ty lin e  
(p . 4 0 1 .1 ). I t  h a s  m a rk e d  a n tím u sc a r in ic  a n d  sed atìv e  
p ro p ertie s .

T rứ rú p ra m in e  is  g iv en  o ra lly  as  t h e  m a le a te  a lth o u g h  
d o se s  a re  e x p re s s e đ  in  te rm s  o f  t h e  b ase . T r im ip ra m in e  
m a le a te  3 4 .9  m g  is e q u iv a le n t  to  a b o u t  25 m g  o f  trim ip ra m - 
in e .  In  th e  t r e a tm e n t  oi d e p re ss io n , t h e  u s u a l  in itia l d o se  is 

■the e q u iv a le n t  o f  t r im lp ra m in e  5 0  to  7 5  m g  d a ily , g ra d u a lỉy  
in c re a se d  as n e c e s s a ry  to  150  to  300  m g  daiiy . T h e  
r e c o m m e n d e d  in it ia l  d o se  ío r  t h e  e ld e r ly  in  t h e  UK  is 30  to  
7 5  m g  daily , g ra d u a ỉly  inCTeased as  n e c essa ry . I n  th e  USA, 
th e  e ld e r ly  a n d  a d o le sc e n ts  m a y  b e  g iv e n  5 0  m g  d a ily  
in itia lly  fo llọ w e d  b y  g ra d u a l in c re m e n ts  as n e c essa ry  u p  to  a  
m a x im u m  o f 100  m g  da ily . T r im ip ra m in e  m a y  b e  g iv e n  in  
d iv id e d  d o ses  d u r in g  th e  d a y , b u t  s ỉn c e  it  h a s  a  p ro lo n g e d  
h a lM ile , o n c e -d a ily  do sag e  re g im e n s  a re  a lso  su ita b le  a n d  
u su a lly  g iv e n  a t  n ig h t.

T r im ip ra m in e  h a s  a lso  b e e n  g iv en  o ra lly  as  t h e  
h y d ro c h lo r id e  a n d  th e  m es ila te ; th e  m es ila te  h a s  also  b e e n  
g iv e n  in ư a m u sc u la r ly .

T r im ip ra m in e  s h o u ld  b e  w ith d ra w n  g ra d u a lly  to  re d u c e  
th e  risk o f  w i th d ra w a l  sy m p to m s.

Adverse Effects, Treatment, and Precautions
A 5 fo r  t r ic y d ic  a n tiđ e p re s s a n ts  in  g e n e ra l  (sec  A m itr ip ty lin e , 
p . 4 0 2 .3 ).

Porphyria. T h e  D ru g  D a ta b ase  fo r  A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N orvveg ian  P o rp h y ria  C e n tte  (NA POS) a n d  
th e  P o rp h y ria  C e n tre  S w e d e n , d a s s iũ e s  tr im ip ra m in e  as 
possib ly  p o r p h y rin o g e n ic ;  i t  s h o u ld  b e  u se d  o n ly  w h e n  n o  
s a /e r  a l t e m a t iv e  is a v a ila b le  a n d  p re c a u t io n s  s h o u ld  b e  
c o n s ỉd e re d  in  v u ln e r a b le  p a tỊe n ts . '

I. The Drug Database ỉor Acute Porphyria. Avaỉlabỉe au hup://w w w . 
drugs-porphyria.org (accesseđ 11 / 10/ 11)

Interactions
F o r  in te ra c t io n s  a s s o d a te d  w i th  tr ic y d lc  a n tid e p re s sa n ts , 
se e  A m itr ip ty lin e , p . 4 0 6 .1 .

Pharmacokinetìcs
T rim ip ra m in e  ũ  re a d ily  a b so rb e d  a í te r  o ra l d o ses  a n d  p e a k  
p lasm a  c o n c e n tr a t io n s  o c c u r  in  2  h o u r s .  I t  is m e ta b o lỉs e d  in  
t h e  l iv e r  to  i ts  m a jo r  m e ta b o li te  d e sm e th y ltr im ip ra m in e , 
w h ic h  is  a c tiv e . T r im ip ra m ln e  is  e x c re te d  in  th e  u r in e  
m a in ly  i n  t h e  ío rm  o f  its  m e ta b o li te s .  I t  is a b o u t  9 5 %  b o u n d

to  p la sm a  p ro te in s . T h e  p lasm a  e lim ln a tio n  h a lỉ- li ỉe  ís 
rep o r te d  to  b e  a b o u t  2 3  h o u is .

R e íe re n c e s .
1. Aíaurer E. Metabolism of trimipramine ỉn m an. ArơicimitữlỊórĩchung 

1989; 39: 101-3.
2. Musa MN. Nonlinear kỉnetỉcs of trimipramine in depressed patients. J  

Ỡin Pharmaeoỉ 1989; 29:746-7.

Preparations
Proprietary Preparations (details a re  given in  Volum e B)

Síngle-ingredient Preparotions. Austral.: Sunnontil; Canad.: 
Apo-Trimip; N ovo-Tripramine; Denrn.: S u rm on tilt; Pin.: 
Surm ontil; Fr.: Sunnon til; Ger.: H eiphonal; Stangyl; Trimi- 
n e u rin t;  Hong Kong-. Surm ontil; Hung.: Sapilent; India: 
Sunnontil; Irt: Surm onúl; Israel: Sunnontil; ItaL: Surm ontil; 
Norw.: Sunnon til; NZ: Surm ontíl; TripressỶ; Phữipp.:
Surm ontil; PorL: Surm ontil; SA.fr.: S u n n o n tílt;  Tydam ine; 
Singapore: A po-Tdm ip; Spaùt: Surm ontíl; Switz.: Surm ontil; 
T rim inet; UK: Surm ontil; USA: Surm ontil.

Pharmacopoeid Preparotionỉ
BP 2014: T rim ipiam ine  Tablets.

Tryptophan (BAN, USAN, HNNI 
Triptofán; Triptoíanas, Triptóíãno; Tryptoíaaní; Tryptofan; L- 
Tiyptophan; Tryptophané; Tryptọphánum; W; TpúrrroộaH. - 
L-2-Amino-3-findol-3-yl)propiomc acid.
CiiHt2N2O2=204.2 
CAS — 73-22-3.
ATC — N06AX02 . :
ATC Vet — QN06AX02.
ÚNII — 8DUH1N11BX.

P h a rm a c o p o e ia s .  I n  ơtùt., Eur. (see p . vii), Jpn, a n d  us. 
P h . E u r .  8: (T ry p to p h a n ). A  w h i te  o r  a h n o s t  w h i te  
c ry s ta llin e  o r  a m o ip h o u s  povvder. S p arin g ly  so lu b le  i n  
vvater; s lig h tly  so lu b le  in  a ỉcoho l; disso lves in  d ilu te  m in e r a ỉ  
a d d s  a n d  in  d ilu te  Solutions o f  a lk a li h y d ro x id e s . P ro te c t  
h o m  lỉg h t.

U S P  3 6 : (T ry p to p h a n ). W h ite  to  s lig h d y  y e llo w ish -w h ite  
crysta ls o r  c ry s ta ũ ln e  p o w d e r. S o lub le  in  h o t a lc o h o l a n d  in  
d ilu te  h y d ro c h lo r ic  a d d .  p H  o f a  1 %  s o lu tío n  in  w a te r  is 
b e tw e e n  5 .5  a n d  7 .0 .

Uses and Administration
T ry p to p h a n  is a n  a m in o  a d d  th a t  is an esse n tia l c o n s ti tu e n t  
of the diet. T ry p to p h a n  a n d  DL-tryptophan have been used 
as d ie ta ry  supplements.

T r y p to p h a n  is  a  p rec u rso r  o f  se ro to n in . B e c a u se  CNS 
d e p le ú o n  o f s e ro to n in  is c o n s id e red  to  b e  in v o lv e d  in  
d e p re ss io n , try p to p h a n  h a s  b e e n  u se d  in  its  n e a tm e n t .  
A lth o u g h  it h a s  b e e n  g iven  a lo n e , e v id e n c e  o f  e íh c a c y  is 
sc an t a n d  try p to p h a n  h as  g e n e ra lly  b e e n  u se d  as  a d ju n c tiv e  
th e ra p y  in  d e p re ss io n . It h a s  so m e tim e s  b e e n  g iv e n  w ith  
p y r id o x in e  a n d  a sco tb ic  a d d ,  w h ic h  a re  in v o lv e d  in  i ts  
m e ta b o lism  to  s e ro to n in  (see P h a rm a c o k in e tic s , p . 4 5 6 .1 ) .

In  m a n y  c o u n tr ie s  p re p a ra tio n s  c o n ta in in g  t ry p to p h a n  
'h a v e  e i th e r  b e e n  w ith d ra w n  h o m  th e  m a ik e t  o r  th e i r  
av a ila b ility  s e v e re ly  res tric te d  o r  l im ite d  b e c a u s e  o f  its  
a s s o d a t io n  vvith t h e  eo sin o p h ilia -m y a lg ia  sy n d ro m e . I n  th e  
UK, t ry p to p h a n  is  re s tric te d  to  u se  a s  a n  a d ju n c t  to  o th e r  
a n tìd e p re s s a n t m e d ic a tio n  o r  in  p a tie n ts  w h o  h a v e  fa iled  to  
r e sp o n d  to  a n  a d e q u a te  trìa l o f S tan d ard  a n tid e p re s s a n t d ru g  
tre a tm e n t.  T h e ra p y  sh o u ld  b e  s ta r te d  b y  h o sp ita l s p e d a lis ts ; 
th e r e a íte r  try p to p h a n  m ay  b e  p resc rib e d  in  th e  c o m m u n ity .

In  t h e  ư e a tm e n t  o f d ep re ss io n  th e  u su a l o ra l d o s e  o f  
t ry p to p h a n  is 1 g  g iv e n  th re e  tim e s  da ily , b u t  so m e  p a tie n ts  
m a y  re q u ire  u p  to  6 g  daily  in  d iv id ed  doses. L o w e r  d o ses  
m ay  b e  re q u ire d  in  th e  elderly  e sp e d a lly  th o se  w ith  r e n a l  o r  
h e p a tic  im p a irm e n t.

Depression. E v id e n ce  o f b e n e B t fo r  try p to p h a n  w h e n  
g iv en  a lo n e  fo r d e p re ss io n  (p . 398 .1 ) is lack in g , th o u g h  
th e re  is so m e  su g g e stio n  o f a  w e a k  a n tid e p re s sa n t e t te c t .1 
I t h a s  th e r e lo r e  m a in ly  b e e n  u s e d  vvith o th e r  a n tid e p re s -  
sa n ts  in  t h e  b e lie í  th a t  i t  w o u ld  p o te n t ia te  th e i r  e ííe c ts . 
A l th o u g h  b e n e h d a l  e ííec ts  h a v e  b e e n  re p o r te d  in  so m e  
p a tìe n ts  g iv en  t ry p to p h a n  w ith  SSRIs, t r ic y d ic  a n tíd e p re s -  
san ts , o r  M A O Is, e i th e r  a lo n e  o r  w i th  l ith iu m . e v id e n c e  o f 
efficacy  is  m a in ly  llm ite d  to  case  rep o rts  a n d  sm all c o n -  
tro lle d  s tu d ie s .1"4

A h e r  th e  p u b lic a tio n  ot re p o r ts  l in k in g  th e  u se  o f 
t ry p to p h a n  w i th  t h e  eo sin o p h ilia -m y a lg ia  s y n d ro m e  (see  
u n d e r  A d v e rse  E£fects, p . 4 5 5 .3 )  p re p á ra tio n s  c o n ta in in g  
t ry p to p h a n  fo r d e p re s s io n  w e re  w ith d ra w n  h o m  th è  m a r k e t  
o r  t h e h  u se  re s tr ic te d . F o r d e ta ils  of U K  re s tric tìo n s  s e e  U ses 
a n d  A d m in is tr a t io n , above.

1. Shaw K. et a l  Tryptophan and 5-hydroxyưypiophan ỉor dcpression. 
Availablc in The Cochrane Database oí Systemaúc Revỉews; Issue 1. 
Chỉchescen John  Wỉley; 2002 (accessed 24/11/05).

2. Barker WA. t í  aL The Newcasỉỉe đưonic  depression smdy: resuỉts of a 
treaonent regỉmé. Int d à i Psychơpharmaaỉ 1987; 2: 261-72.

3. Smich $. Tryptophan ln the ưeatm ent oỉ resỉsunt depression—a revỉevv. 
Pharm J 1998; 261: 819-21.

4. Levitan RD, et ai. Preỉỉmỉnary randomỉzed double-blind placebo-
controỉled trỉaỉ of tryptophan combỉned with Quoxetine to treat major
depressive dỉsorder anddepressant and hypnotỉc effects. J  Psychiaữy
Neurosá 2000; 23: 337-46.

Dietary supplementtrtion. T h e  u se  o í try p to p h a n  as a  d ie t-  
a ry  su p p le m e n t h a s  b e e n  re v ie w e d .1 H o w e v e r, b e c a u se  o f 
its  a s so d a tìo n  w ith  th e  eo sin o p h ilia -m y a lg ia  sy n d ro m e  
(se e  u n d e r  A d v erse  E ữects, p .  4 5 5 .3 ), th e  a d đ itio n  of 
t ry p to p h a n  to  fo o d  in te n d e d  fo r  h u m a n  c o n su m p tio n  is 
p ro h ib ite d  in  so m e  c o u n tr ie s .

1. Lỉ Wan Po A. Magulre T. Tryptophan: usehiỉ dỉetary supplement or a
heaỉth hazard? Phảrm J 1990; 244:484-5.

Insomnia. T ry p to p h a n , so m e tim e s  in  t h e  fo rm  o f d ie ta ry  
su p p le m e n ts , h a s  e n jo y e d  so m e  p o p u la r i ty  ío r  th e  t re a t-  
m e n t  of in so m n ia  (p. 1033 .2 ). E o w e v e r , in  c o m p a riso n  
w i th  o th e r  h y p n o tic s  su  c h  as  th e  b e n z o d ia z e p in e s , th e  
e h e c ts  oí t ry p to p h a n  h a v e  b e e n  diíũcult to su b s ta n tia te , 
a n d  e n th u s ia sm  ío r  t ry p to p h a n  h a s  w a n e d  c o n sid e rab ly  
a m o n g s t sleep  re se a rc h e rs .1 I t  sh o u ld  a lso  b e  n o te d  th a t  
s in c e  th e  p u b lic a tío n  o ỉ  rep o r ts  l in ló n g  th e  u se  o f  t ry p to -  
p h a n  w ith  th e  eo sin o p h iỉia -m y a íg ỉa  sy n d ro m e  (see  u n d e r  
A d v e rse  EHects, p . 4 5 5 .3 ) p re p a ra tio n s  in d ic a te d  for 
in so m n ia  h a v e  b c e n  w ith d ra w n  h o m  th e  m a rk e t in  m a n y  
c o u n tr ie s .

1. Lahmeyer HW. Tryptophan for ỉnsomnỉa. JAMA 1989; 262:2748.

Ạdverse Effects
T ry p to p h a n -c o n ta in in g  P ro d u c ts  h a v e  b e e n  a s so d a te d  w ith  
t h e  eo sin o p h ỉlia -m y a lg ia  sy n d ro m e ; fo r h i r th e r  de ta ils , see 
p . 4 5 5 .3 .

O th e r  a d v e rse  e ííec ts  th a t  h a v ẹ  b e e n  re p o r te d  in d u đ e  
n a u s e a ,  h e a d ac h e , l ig h th e ad e d n e ss , a n d  d row siness .

A n  in c re a se d  in d d e n c e  o f b la d d e r  tu m o u rs  h a s  b e e n  
r e p o r te d  in  mice g iv e n  L -try p to p h an  o ra lly  as w e ll as  ỉn  
c h o le s te ro l  p e lle ts  e m b e d d e d  in  t h e  b la d d e r  lu m e n . 
Hovvever, th e re  w a s  n o  in c re a se  in  t u m o u r  in d d e n c e  
w h e n  o n ly  h ig h -d o se , o ra l  try p to p h a n  w a s  g iven .

EosinophiKa-mydgia syndpome. I n  la te  1989 th e  first 
n o tiS c a tio n  lin k in g  th e  eó s ỉn o p h ilia -m y a lg ỉa  sy n d ro m e  
w i th  th é  u se  o f  try p to p h a n -c o n ta in ỉn g  P ro d u c ts  w a s  m ad e  
in  t h e  USA .1 T h e re  fo llo w ed  s im ila r  p u b lis h e d  case  rep o rts  
h o m  th e  USA, E u ro p e , a n d  J a p a n . R ev lew s o f try p to p h a n -  
a s so d a te d  eo sín o p h ilia -m y a lg ia  sy n đ ro m e  h a v e  n o te d  th a t  
b y  e a rly  1990 o v e r  1500 cases w e re  knovvn  in  th e  U SA .13

I n  ea rly  1990 th e  CDC in  th e  U SA  su m m a rise d  th e  
íe a tu re s  a n d  knovvn rep o r ts  c o n c e m in g  th e  sy n d ro m e .4 As 
th e  n a m e  im p lies  th e  c h a ra a e r is t ic  íe a tu re s  a re  a n  in te n s e  
e o s in o p h ilia  w i th  d isab ling  ía tig u e  a n d  m u s d e  p a in , 
a l th o u g h  m u ltisy s te m  o rg a n  in v o lv e m e n t a n d  in S a m m - 
a to r y  d iso rd ers  a S e c tin g  th e  jo in ts , skứ i, c o n n e c tiv e  tissúe , 
lu n g s , h e a r t  a n d  liv e r  h a v e  a lso  b e e n  rec o íd e d . S y m p to m s 
h a v e  g e n e ra lỉy  d e v e lo p e d  o v e r  s e v era l w eek s  a n d  th e  
sy n đ ro m e  h a s  o c c u rre d  in  p a tie n ts  w h o  h a d  b e e n  rec e iv in g  
t ry p to p h a n  fo r  m a n y  y e a rs  p re v io u s ly  w ith  n o  un to v v ard  
e ííe c t.  I n  m o s t p a tíe n ts  s lo w  a n d  g ra d u a l im p ro v e m e n t in  
t h e  de g re e  o f  eo sin o p h ilia  a n d  o th e r  d in ic a l  m an iíe s ta tio n s  
h a s  ỉo llo w ed  th e  w ith d ra w a l o f t ry p to p h a n , b u t  in  so m e 
p a tie n ts  th e  d isease  h a s  p ro g ressed  d e sp ite  w ith d ra w a l a n d  
th e r e  h á v e  b e e n  ía ta litìe s .’'7 T h e  in ũ á m m a to ry  c o n d it io n  
h a s  n e c ess ita ted  th e  u se  o{ c o rtìco ste ro id s  in  som e p a tie n ts .

T h e  eo sin o p h ilia -m y a lg ia  sy n d ro m e  h a s  b e e n  re p o r te d  in  
p a tie n ts  tak in g  b o th  try p to p h a n -c o n ta in in g  p re sc rip tio n  
P ro d u c ts  ío r  d e p re ss io n  a n d  n o n -p re s c rip tio n  d ie ta ry  
su p p le m e n ts  fo r d iso rd e rs  in d u d in g  in so m n ia , th e  p re m e n -  
s tr u a l  sy n d ro m e , a n d  s tte ss; Ít d o es  n o t  a p p e a r  to  h a v e  
o c c u rre d  in  p a tie n ts  rece iv in g  a m in o - a d d  p re p a ra tio n s  
c o n ta in in g  try p to p h a n  as p a r t  of to ta l p a re n te ra l  n u tr í tio n  
reg im en s . T h e  rec o g n itio n  o f th is  sy n d ro m e  le d  to  th e  
w ith d ra w a l o f t ry p to p h a n -c o n ta in in g  P ro d u c ts  o r  s ev ere  
res rr ic tio n s  b e in g  im p o sed  u p o n  t h e ữ  u se  in  m a n y  c o u n tr ie s  
d u r in g  1990.

V arious th e o r ie s  w e re  p ro p o se d  as  to  th e  re a so n  fo r th e  
a s s o d a t io n  o f  t ry p to p h a n  w ith  th is  sy n d ro m e . C o n íu s io n  
e x is te d  b e c a u se  th e  r e p o r ts  im p lic a te d  a  v e ry  w id e  ra n g e  of 
P ro d u c ts  h o m  d iííe re n t  m a n u ta c tu re rs .  H ow ever, la te r  
e v id e n c e  a p p e a re d  to  h a v e  c o n B rm ed  th á t  c o n ta m in a te d  
try p to p h a n  h á d  o r ig in a te d  h o m  a  s in g le  m a n u ía a u r e r  in  
J a p a n .* '10 B u lk  t ry p to p h a n  w as ũ n p o r te d  h o m  J a p a n  fo r  
m a n u la c tu r e  in to  S n is h e d  p h a rm a c e u tic a l  dosage ío rm s  a n d  
i t  w a s  n o te d  in  o n e  o f th e s e  rep o r ts ’  t h a t  a  sing le  p ro d u c t  
w a s  o í te n  ỉo u n d  to  c o n ta in  tvvo o r  m o re  lo ts  o f p o w d e re d  
t r y p to p h a n  th a t  w e re  b le n d e d  to g e th e r  d u r in g  th e  
p ro d u c t io n  o f  tab le ts  o r  c ap su les . M a n y  tra c e  c o n ta m in a n ts  
h a v e  b e e n  ỉo u n d  in  b a tc h ẽ s  o f  t ry p to p h a n  a s so d a te d  n d th  
t h e  s y n d ro m e .11 O n e  c o n ta m in a n t  h a s  b e e n  id e n t iũ e d  as 
1 ,Ư -e th y l id e n e b is lt ry p to p h a n ) .13 I ts  in d u s io n  in  b u lk  
t r y p to p h a n  povvder a p p e a re d  to  c ò in d d e  w ith  a lte ra tio n s  
i n  th e  m a n u ỉa c tu r in g  c o n d itio n s  th a t  in v o lv e đ  a  c h a n g e  in  
t h e  s tr a in  o ỉ  Baálỉus amyỉoliqueỊaàens u s e d  i n  th e  
íe r m e n ta d o n  p ro cess  a n d  a  r e d u c t io n  in  th e  a m p u n t  o f 
c h a rc o a l  u s e d  ío r  p u r iB c a t io n .’  O th e r  in v e s tig a tio n s  
in d ic a te d  th e  p rese n c e  o f  b a d tr a d n - l ik e  p ep tid es  in  b a tc h e s
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o f t h e  c o n ta m in a te d  t ry p to p h a n .1 J H o w e v e r, í u r t h e r  w o r k u  
h a s  p ro v id e d  o n ly  vveak s u p p o r t  fo r  a n  a s so d a t io n  b e tw e e n  
th e  s y n d ro m e  a n d  a n y  O ne p a r t ic u la r  c o n ta m in a n t  a n d  th e  
c a u sa tiv ẹ  a g e n t  r e m a in s  to  b e  co n C rm e d . N o n e th e le s s , s in ce  
th e  s y n d ro m e  o n ly  a p p e a re d  to  b e  a s s o d a te d  w i th  
t ry p to p h a n  f ro m  O ne m a n u ỉa c tu r e r ;  t ry p to p h a n  p re p a ra -  
tio n s  w e re  r e in tro d u c e d  in  th e  U K  i n  1 994  ío r  r e s tr ic te d  u s e  
u n d e r  c a re tu lly  m o n ito re d  c o n d it io n s .15 I n  J a n u a r y  2 0 0 5 , 
th e  U K  r e q u ữ e m e n t  fo r  p a tíe n t  re g is ư a t io n  a n d  m o n ito r in g  
w a s  re m o v e d .

1. Ànonymous. Eosinophilia-myaigia syndrome—New Mexico. MMWR 
1989; 38: 765-7.

2. Troy JL  EonnophỉUa*myalgỉa syndrome. Mayo Clòt Proc 1991; 66:535-8.
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patlents wỉth eosinophilia-myalgỉa syndrome. Lancti 1991; 337: Ỉ071-4.
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Precautions
T ry p to p h a n  h a s  b e e n  a sso c ia te d  vvith e o s ỉn o p h ilia -m y a lg ia  
s y n d ro m e  (se e  p .  4 5 3 .3 );  c a u tio n  ứ  ad v ise d  in  p a tie n ts  
rec e iv in g  th e  d r u g  w h o  d e v e lo p  so m e . b u t  n o t  a ll, o f th e  
sy m p to m s  o f  th is  s y n d ro m e . I t s h o u ld  n o t  be  u se d  in  th o se  
w ith  a  h is to ry  o f  e o s in o p h llia -m y a lg ia  sy n d ro m e  a sso c ia te d  
vvith t r y p to p h a n  t r e a tm e n t.

P a tie n ts  s h o u ld  b e  d o s e ly  m o n ito re d  d u r ín g  e a rly  
a n tíd e p re s s a n t  t h e r a p y  u n t i l  s ig n h ic a n t im p ro v e m e n t  in  
d e p re s s io n  o c c u rs  b e c a u s e  s u ỉd d e  is a n  in h e r e n t  risk  in  
d e p re s se d  p a tie n ts .  F o r  h r n h ế r  d e ta ils , see  u n d e r  D epres- 
s io n , p . 3 9 8 .1 . S u id d a l  t h o u g h ts - a n d  b e h a v io u r  m a y  also  
d e v e lo p  d u r ìn g  e a r ly  t r e a tm e n t  vvlth a n tid e p re s s a n ts  for 
o th e r  đ iso rd ers ; t h e  sa m e  p re c a u t io n s  o b se rv e d  w h e n  
ư e a t ỉn g  p a tie n ts  w i th  d c p re s s io n  s h o u ld  th e r e ío r e  b e  
fo llo w e d  w h e n  t re a tin g  p a tie n ts  w ith  o th e r  d iso rd e rs .

P a tie n ts  ta k in g  t ry p to p h a n  m a y  e x p e rie n c e  drovvsiness 
a n d , ữ  a ữ e c te d , t h e y  s h o u ld  n o t  d r iv e  o r  o p e ra te  m a c h in e ry .  
F o r  h n t h e r  d e ta ils  o f  th e  e ữ e c ts  o f  a n tid e p re s s a n t th e r a p y  o n  
d r iv in g  see  u n d e r  A m itr ip ty lin e , p . 4 0 5 .2 .

A b n o rm a l m e ta b o lis m  o f  t ry p to p h a n  m a y  o c c u r  in  
p a tie n ts  w i th  p y r iđ o x in e  d e h d e n c y  a n d  try p to p h a n  is th u s  
so m e tim e s  g iv e n  w i th  p y r id o x in e  s u p p le m e n ts .

Interaờions
A lth o u g h  t ry p to p h a n  h a s  b e e n  g iv e n  to  p a tie n ts  re c e iv ỉn g  
M A O Is in  th e  b e lie ỉ  th a t  d ìn ic a l  eK icacy  m a y  b e  im p ro v e d , it 
s h o u ld  b e  n o te d  th a t  t h e  a d v e rs e  effec ts m a y  a lso  b e  
p o te n t ia te d .  F o r  h i r t h e r  d e ta ils , see  A n tid e p re s sa n ts  u n d e r  
I n te ra c tio n s  o f  P h e n e b in e ,  p . 4 4 5 .2 .

U se  o f  t r y p to p h a n  vvith  d ru g s  t h a t  in h ib it  th e  r e u p ta k e  of 
s e ro to n ln  m a y  e x a c e rb a te  th e  a d v e n e  eH ects of t h e  la t te r  
a n d  p r e d p i ta te  t h e  s e ro to n in  sy n d ro m e  (p. 4 4 3 .2 ).

T h e re  h a v e  b e e n  o c c as io n a l re p o r ts  o f s e x u a l d is in h ỉb i-  
t io n  .in  p a tie n ts  ta k in g  t r y p to p h a n  w i th  p h e n o th ia z in e s  o r  
b e n z o d ia z e p in e s .

F o r  a  r e p o r t  o f  t r y p to p h a n  r e d u d n g  b lo o d  c o n c e n tra tio n s  
o f  lev o d o p a , se e  N u rr it ìo n a l  A g e n ts  u n d e r  I n te ra c t io n s  of 
L ev o d o p a! p . 9 0 8 .3 .

Pharmacokinetics
T r y p to p h a n  is  r e a d i ly  a b s o rb e d  ử o m  th e  g a s ư o in te s t in a l  
tra c t. T ry p to p h a n  is  e x te n s iv e ly  b o u n d  to  p lasm a  a lb u m in . It 
is  m e ta b o lis e d  in  t h e  l iv e r  b y  t ry p to p h a n  p y rro la se  a n d  
t r y p to p h a n  h y d ro x y la se . M e ta b o lite s  i n d u d e  h y d ro x y try p -  
t o p h a n ,  w h ic h  is t h e n  c o n v e r te d  to  s e ro to n in ,  a n d  
k y n u r e n in e  d e riv a tiv e s . S o m e  t r y p to p h a n  is c o n v e r te d  to  
n ic o tin ic  a d đ  a n d  n ic o t in a m id e . P y r id o x in e  a n d  asco rb ic  
a d d  a re  c o ía c to rs  in  th e  d e c a r b o x y la tio n  a n d  h y d ro x y la tio n .

resp e c tiv e ly , o f t ry p to p h a n ;  p y r id o x in e  a p p a re n t ly  p re v e n ts  
t h e  a c c u m u la tio n  o f  t h e  k y n u r e n in e  m eta b o li te s . 

R e ĩe re n c e s .
1. Green AK, tl al. The pharmacolđnetics oí t-tryptophan foHowỉng its 

ỉntravenous and oraỉ administration. BrJClin Pharmaeoì 1985; 20: 317-
21.

Preparatíons
Proprietary Preparations (details a re  g iven  in  Volum e B)

Single-ingredieni Preparcrtions. Austría: Kalm a; CanatL: T ryptan; 
Ger.: A rdeydorm ; A rdeytropin ; K a lm at; UK: O p tím ax t,

MuHHngredient Preparations. Braz.\ O rganoneuro  Optico; Pro- 
foI; Fr.: Fibrom yalgine Fort; N eurobiane; P h y to zac  Seroxyl; 
V ita-D erm adde; ItaL: Brioplus; Fisioreve CM; Plneal; P rom o- 
Iax; Stressout; Mex.: A m inoyodarsencal’ Ukr.: G entaxan  
(rexraxcaH); USA: PDP Liquid Protein.

Venlaíaxine Hydrochloride
ỊBANM, USAN, rlNNMÌ

Hidrodoruro de venlaíaxina; Venlaíaxina, hidrodoruro de; 
Venlaíaxine, chlorhydrate de; Venlaíaxinhydrochlorid; Venla- 
faxin-hydrochlorid; Venlaíaxini Hydrochloridum; Venlaíax- 
inum Hydrochloridum; Wenlafaksyny chlorovvodorek; Wy- 
45030; BeH/iaịaKCHHa rnflpoxnopna.
(/?5)-1 -(2-Dimethylamino-1 -p-methoxyphenylethyl)cydohex- 
anol hydrochloride.
C,7H27N02,HCI=313.9
CAS —  93413-69-5 (venlaỉaxine); 99300-78-4 (venlaỉaxine 
hydrochloride).
ATC —  N06AX16.
ATC Vet —  QN06AX16. . 
um  —  7D7RX5A8MO.

P h a rm a c o p o e ia s .  In  Eur. (see  p . v ii) a n d  us.
P h . E u r . 8: (V e n la la x in e  H y d ro c h lo r id e ) . A w h iie  o r  a lm o s t 
w h i te  p o w d e r . It e x h ib its  p o ly m o rp h ism . F reely  so lu b le  in  
w a te r  a n d  in  m e th y l a lc o h o l; so lu b le  in  d e h y d ra te d  a lco h o l; 
s lig h tly  so lu b le  o r  p ra c tic a lỉy  in so lu b le  in  a c e to n e .

U S P  36: (V e n la fa x in e  H y d ro c h lo r id e ) . A n  o f I-w h ú e  to  
w h ite  c ry sta llin e  p o w d e r .  S o lu b le  in  w a te r  a n d  in  m e th y l 
a lc o h o l. S to re  a t a te m p e ra tu re  o f 2 0  d eg re e s  to  25  deg rces . 
e x c u rs io n s  p e rm itte d  b e tw e e n  15 d e g re e s  a n d  30 d eg re e s .

Uses and Administration
V e n la ía x in e , a p h e n y le th y la m in e  d e riv a tiv e , is a s e ro to n in  
a n d  n o ra d re n a lin e  r e u p ta k e  in h ib i to r  (SNRI); it a lso  vveakly 
in h ib its  d o p a m in e  re u p ta k e .  It is r e p o n e d  to  h a v e  liu le  
a íí in ity  fo r m u sc a r in ic , h is ta m in e rg ic , o r  O p a d re n e rg ic  
rec e p to rs  in vitro. V e n la la x in e  is g iv e n  o ra lly  as th e  
h y d ro c h lo r id e  a l th o u g h  d o se s  a re  e x p re s se d  in  te rm s  o f th e  
base; v e n la la x in e  h y d ro c h lo r id e  2 8 .3  m g  is e q u iv a le n t  to  
a b o u t  25  m g  o f v e n la la x in e .  It s h o u ld  b e  ta k e n  w ith  food .

V e n la la x in e  is u s e d  in  th e  t r e a tm e n t  of d e p r e s s io n .  T h e  
in itia l d a ily  dose is e q u iv a lc n t  to  v e n la ta x in e  75  m g  in  tvvo 
o r  th re e  d iv id cd  do ses. In  th e  USA, it  is su g g ested  th a t  so m e  
p a tie n ts  m a y  be b e s t s ta r te d  o n  37 .5  m g  d a ily  for th e  Crst 4  to  
7 d a y s  b e ío re  in c re a s in g  th e  d o se  to  7 5  m g  daily . T h e  do se  
m a y  be  in c re a se d , if n e c e s sa ry , in  s te p s  o f  u p  to  75  m g  a n d  
u su a lly  a t  in te rv a ls  o f  2  w e e k s  o r  m o re . In  so m e  cases, 
b e c a u se  o f d isease  se v e r i ty , th e  d o se  m a y  b e  in c re a se d  m o re  
rap id ly , b u t  th e  in te rv a l  b e tw e e n  in c rc a se s  sh o u ld  b e  a t  lea s t  
4  d ay s. D oses o f u p  to  2 2 5  m g  d a ily  a re  u su a lly  e lle c tiv e  fo r 
p a d e n ts  w i th  m o d e ra te  d e p re s s io n , b u t  f u n h e r  in c re a se s  u p  
to  a  m a x im u m  d a ily  d o se  o f 3 75  m g . g iv e n  in  th re e  d iv id e d  
doses. m a y  be  re q u ire d  in  se v e re ly  d e p re sse d  p a tie m s . 
M o d ih e d -re le a se  p re p a r a tio n s  a re  a v a ila b le  fo r o n c e -d a ily  
d osing .

V e n la la x in e  is a ls o  u s e d , as  a  m o d if ie d - re le a s e  
p re p a ra tio n , in  th e  t r e a tm e n t  of g e n e r a l i s e d  a n x i e t y  
d i s o r d e r .  T h e  r e c o m m e n d e d  in it ia l  d o se  is 75  m g  o n c e  
daily . In  t h e  USA i t  is su g g e ste d  th a t  so m e  p a tie n ts  m a y  be  
b e s t b e g u n  vvith 3 7 .5  m g  d a ily  fo r 4  to  7  d a y s  in ítia lly , b e lo re  
in c re a s in g  th e  d o se  to  75  m g  d a ily . T h e  do se  m a y  b e  
s u b s e q u e n tly  in c re a se d , if n e c essa ry , in  s tep s  of u p  to  7 5  m g  
to  a  m a x im u m  of 2 2 5  m g  d a ily . T h e  in te rv a l  b e tw e e n  d o se  
inCTeases is u su a lly  2 w e e k s  o r  m o re ,  a n d  sh o u ld  b e  a t  le a s t  4  
days.

iM o d if ie d -re le a se  v e n la í a x in e  is  l ic e n s e d  fo r  t h e  
ư e a tm e n t  o f s o c ỉa l  a n x i e t y  d i s o r d e r  in  doses s im ila r  to  
th o se  u se d  fo r g e n e ra lis e d  a n x ie ty  d iso rd e r  ( a l th o u g h  
lic e n sed  p r o d u a  ìn ỉo r m a t io n  States th a t  th e r e  is n o  e v ìd e n c e  
o f a d d it ío n a l  b e n e li t  f ro m  d o se s  a b o v e  7 5  m g  da ily ). It is a lso  
lic e n sed  fo r  p a n ic  d i s o r d e r  vvith o r  v v ith o u t a g o ra p h o b ia  ứi 
d o ses  o f 37 .5  m g  o n c e  d a ily  ío r  t h e  í irs t 7 days, th e n  
in c re a s in g  to  7 5  m g  d a ily . S u b s e q u e n t  in c re a se s  in  
in c re m e n ts  of u p  to  7 5  m g  m a y  b e  m a d e  to  a  m a x im u m  
do se  of 225  m g  daily . T h e  in te rv a l  b e tv v een  do se  in c re a se s  is 
u su a lly  2 vveeks o r  m o re ,  a n d  s h o u ld  b e  a t  lea s t 7  days.

R e d u c e d  doses m a y  n e e d  to  b e  g iv e n  in  h e p a tic  o r  re n a l  
im p a irm e n t,  see p . 4 5 6 .3 .

V e n la ía x in e  s h o u ld  b e  w ith d ra w n  g ra d u a lly  to  red u c e  
th e  r isk  o f  w i th d r a w a l  s y m p to m s  (se e  P re c a u tio n s ,  
p . 4 5 8 .1 ) .

A d m in is tra H o n  in  h e p a i ic  im p a i rm e n t.  In  g e n e ra l , i t  Ĩ! 
r e c o m m e n d e d  t h a t  t h e  u s u a l  d o se  o f v e n la ía x in e  (see  U se: 
a n d  A d m in is tra t io n , a b o v e )  s h o u ld  b e  re d u c e d  b y  50 %  in 
p a tie n ts  w i th  m ild  to  m o d e r a te  h e p a tic  im p a irm e n t,  a n d  
a d ju s te d  a c c o rd in g  to  r e sp o n se . T h e  d ru g  s h o u ld  b e  u se d  
w i th  c a u tio n , a n d  e v e n  g re a te r  r e d u c t io n s  in  d o se  sh o u ld  
b e  e o n s id e re d , fo r  th o se  vvith s e v e re  im p a i rm e n t  o r  đ r rh -  
osis.

A d m in is tr a t io n  in  r e n a l  im p a irm e n t.  I n  th e  U K , licensed  
p r o d u c t  in ío rm a r io n  a d v ise s  th a t  p a tie n ts  w i th  a  g lom - 
e ru la r  l il tr a tio n  ra te  (G FR) o f 3 0 m L /m in u te  a n d  abo v e  
m a y  b e  g iv e n  th e  u s u a l  d o se  o f v e n la ía x in e  (se e  U ses a n d  
A d m in is ư a t io n , a b o v e ), a l th o u g h  th e  d r u g  s h o u ld  b e  used  
w ith  c a u tio n . F o r  p a tie n ts  vvith a  G FR o f less th a n  

i 3 0 m L /m in u te ,  a n d  th o se  re q u ir in g  h a e m o d ia ly s is , th e  
i u s u a l  do se  s h o u ld  b e  re d u c e d  b y  5 0 % .
1 In  th e  USA, it  is su g g e ste d  th a t  th e  d o se  o f v e n la la x in c  
Ị s h o u ld  b e  re d u c e d  b y  2 5 %  in p a tie n ts  v v ith m ild  to  m o d e ra te  
Ị r e n a l  im p a i rm e n t,  a n d  b y  5 0 %  in  th o s e  re q u ir in g  

haetnocU alysis.

A n x ie ty  d i s o r d e r s .  V e n la ta x in e  is u se d  in  th e  t re a tm e n t  ol 
g e n e ra lis e d  a n x ie ty  d iso rd e r  a n d  s o d a l  a n x ie ty  d iso rd er 
(see  u n d e r  P h o b ic  D iso rd ers , p . 1 0 2 9 .1 ); it  m a y  a lso  b e  of 
u se  in  a  v a r ie ty  o f o th e r  ty p es  o í  a n x ie ty  d iso rd ers  
(p . 1 028 .1 ) in d u d in g  th e  t r e a tm e n t  o f  o b se ss iv e -c o m p u l-  
sive d iso rd c r  (p . 1 0 2 8 .2 ), p a n ic  d iso rd c r  (p. 1 0 2 9 .1 ), a n d  
p o s t- t ra u m a tic  s tre ss  d iso rd e r  (p. 1 0 2 9 .2 ).

R e íe re n c e s .
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2. Gelenberg AJ. tỉ  al. Eíỉìcacy ol venlaíaxỉne exiended-releasc capsulcs in 
nondcpressed ouipaiiem s wi(h gencralizcd anxiciy d isorder a 6-momh 
randomizcd controlicd iriat. JAMA 2000; 283: 3082-8.

3. Shcehan DV. A tuinừig remlssíon in generalized anxiety disorder: 
venlaíaxinc extended rclcasc comparaiive daia. J  Cỉirt Psychiaíry 2001: 62 
(suppl 19): 26-31.

4. Kati IR. ei aỉ. Venlaỉaxỉne ER as a rrcaim cnt íor generalìzed anxiety 
disorder in older adulcs: poolcd anaìysis of five randomiscd placcbo- 
comrolleđ dinical rrials. J  Alt! Crriứữ- Soc 2002; 50: 18-25.
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compulsivc disordcr. J Clin Psychiatry 2003; 64: 546-50. Correction. ibid.; 
972.

6. Lenox-Smỉih AJ, Rcvnolds A. A doubic-blind, randomiscd, placcbo 
controllcd siudy oí venỉaíaxinc XL in patỉents vvith gencralised anxieiy 
disorder in prímary carc. Br J Gtrt Praữ 2003; 53: 772-7.

7. Boyer p. ( t «/. Social adjusưncm  in gencralỉsed anxiety disordcr: a long* 
terai p!acebỡ*controlled study oí venỉaiaxine extended release. Eur 
Psychiàtry 2004; 19: 272-9.

8. Denys D. tí aỉ. A double-bltnd s\vitch study of paroxctine and 
venlaíaxine in obsessive-compulsive disorder. J  ơ in  Psydiiaừy 2004: 65: 
37-43.

9. Liebữwitz MR. tt  ai. Venlaíaxine exiended rclcase vs placebo and 
paroxeUne in soãềl anxieiy disorder. Atch Gtn Psychiatry 2005; 62: 190-
8.

10. Liebovvitx MR, tí a i  A randomlred conưolled rrial oỉ vcnlaíaxint 
extendcd rclcasc in generaỉized social anxiciy disorder. J Clirt Psychiatry 
2005; 66: 236-47.

1 1 . Pbdps NJ, Caics ME. The roỉe oi vcntaỉaxine in ứie ưeatm ent of 
obsessivc-cotnpulsíve disordcr. An/t Pharmaccther 2005; 39: 136-40.

12. Bradwejn J, tt  ai. Venlaíaxỉne extendcd-release capsules in panic 
disorder íĩexlble-dosc. doubie-bỉind, placebo-controlled study. Br J  
Pĩydùatry 2005; 187: 352-9.

13. Davidson J. t ị  ai. Venlaíaxine extendcd release in posnraum atic sưess 
disorden a senralinc- and placcbo-controlled srudy. J  Clin Psychophar- 
macol 2006; 26: 259-67. Correction. ibid., 473. [dose]

14. DavidsoQ J, el aĩ. Treatreent of posnraum atlc stress disorder vviih 
venỉaỉaxine extended reỉcase; a 6-m om h randomized conưolled trial. 
Arch Gtn Psychiaíry 2006; 63: 1158-65.

15. Pcrguson JM. et a i  Reỉapse prevenrion oí panlc disorder in adult 
ourpaiient responders to treaim em  vviih veĐỈaĩaxine cxtended release. J  
Cún Psychiatry 2007; 68: 58-68.

D e p re s s io n . As d isc u sse d  o n  p . 3 9 8 .1 , th e r e  is  v e ry  little  
d iữ e re n c e  in  eH ĩcacy  b e tw c e n  tlie  d iữ e r e n t  g ro u p s  of 
a n tid e p re s s a n t  d ru g s , a n d  c h o ic e  ỉs o í te n  m a d e  o n  th e  
b asis of a d v e rse  effec t p ro li le . In  D e c e m b e r  2 0 0 4  th e  UK 
CSM  r e c o m m e n d e d  th a t ,  b e c a u se  o f  th e  risk  o f  a d v e rse  
c a rd io v a sc u la r  e f f e a s  a n d  to x id ty  i n  o v e rd o sa g e  (see 
A d v e rse  H ữ e a s  a n d  T re a tm e n t ,  p . 4 5 7 .1 ) , v e n la la x in e  
ư e a tm e n t  s h o u ld  b e  b e g u n  a n d  m a in ta in e d  u n d e r  s p e d a -  
list su p c rv is io n  o n ly . A f te r  a n  a s se s s m e n t o f  í u r th e r  sa íe ty  
e v id e n c e , th e s e  re s tr ic tio n s  vvere r e v ise d  in  M a y  2 0 0 6  a n d  
sp e d a l is t  su p e rv is io n  w a s  c o n s id e re d  o n ly  n e c e s s a ry  w h e n  
s ta r tin g  v e n la la x in e  ư e a tm e n t  in  s e v e re ly  d e p re s se d  o r 
h o sp ita lis e d  p a tie n ts  w h o  re q u ire  d o ses  o f  3 00  m g  daily  o r  
a b o v e . H o w e v e r, it  VVÍIS a lso  a d v ise d  th a t  v e n la ía x in e  
s h o u ld  b e  c o n s id e re d  a  s e c o n d - lin c  t r e a tm e n t ,  a íte r  th e  
SSRIs.

T h e  0 -d e s m e th y l  m e ta b o li te  o f  v e n la ía x in e ,  d e sv e n la -  
{axine  (p. 4 1 3 .2 ) , is a lso  u s e d  in  d e p re s s io n .
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H o t A u sh e s . F o r  th e  re ỉe re n c s  to  t h e  u se  o{ v e n la ỉa x in e  in  
th e  t re a tm e n t  o f  h o t  A ushes, s e e  u n d e r  H u o x e tin e , 
p . 4 1 8 .2 .

H y p era c tiv ity . W h e n  d ru g  th e ra p y  is in d ic a te d  for a t te n -  
d o n  d e f ld t  h y p e ra c tiv ity  d iso rd e r  (p. 2 3 1 4 .1 )  initial t re a t-  
m ẹ n t  is u su a lỉy  w i th  a  C en tra l s tim u la n t.  A n tid ep ressan ts  
m a y  b e  u sed  l o r  p a tíe n ts  w h o  ía il to  re s p o n d  to, o r  w h o  
a re  in to le ra n t  o f, C en tra l s tim u la n ts ;  in  o p e n  studies v e n ỉa -  
ỉạ x in e  h a s  b e e n  re p o r te d  to  b e  e ữ e c tiv e  i n  b o th  a đ u lts 1-1 
a n d  ch ildren* '*  a l th o u g h  so m e  in d ỉv ỉd u a l p a tìen ts  h a d  a 
tv o rse rũ n g  ot sy m p to m s .
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6. Findling RL, t í  ứL Venlaíaxiiie ỉn the  treatm ent of chũdren and 
adoỉescents w ỉth attention*deficU/hyỊ>eractivtty dlsorder. J ơứld Adữbsc 
Psydtopharmacot 2007; 17:433-45.

M ig r a in e .  R e ơ o sp e c tiv e  a n a ly s is1 in  p a tie n ts  w ith  ten s io n -  
ty p é  h e a d a c h e  (p . 6 7 1 .3 ) o r  in ig ra in e  (p. 670 .3 ) in d ica ted  
th a t  v e n la ta x in e ,  a s  a  m o d ih e d -re le a se  p re p a ia tio n , h a d  
p o te n t ia l  ỉo r  h e a d a c h e  p ro p h y la x is . A  m o re  rec e n t ra n d o -  
m ise đ  p la c e b o -c o n ừ o llẽ d  s iu d y 2 a lso  su p p o rts  th e  u s e  o ỉ 
m o d iỉie d -re le a se  v e n la ía x in e  i n  th e  p r o p h y la x is . of 
m ig ra in e .

1. Adeĩman LC, tí  a i  Venỉaĩaxỉne extended reỉeasc (XR) for the 
prophyỉaxỉs of mỉgraioe and  tension-typc headache: a retrospective 
stuđy in a dỉnỉcal setting. Headadu 2000; 40: 572-80.

2. O iya ldn  SN. et ai. The eỉBcacy and sak ty  <A venlalaxỉne in the
prophyỉaxỉs oỉ mỉgraine. Headaứư 2005; 45 :144-52 . . .

P d in . V en la fá x in e  m a y  b e  o f  b e n e ũ t  in  t h e  t re a tm e n t of 
n e u ro p a th ic  p a in  s y n d ro m e s  (p. 1 0 .1 )1,2 in d u d in g  p a in h il 
d ia b e tic  n e u ro p a th y  (p . ,8 .2 ) .V5 I t  h a s  a lso  sh o w n  som e 
p ro m ise  in  th e  t r e a tm e n t  o f  E b ro m y a lg ia  (see  Soft-tissue 
R h e u m a tism . p .  14.2).*

1. Sumpton IE, M ouỉỉn D6. T reatm ent o í neuropathic paỉn wỉth 
venỉạíaxỉne. A m  Pharmaaứĩer 2001; 35: 557-9.

2. Gro the DR. et al. Treatment oỉ pain syndromes with vènlaíaxỉne. 
PhaTĩtiacotíưrapy 2004; 24: 621-9.

3. Davìs JU Stnỉth RL. Painỉul perỉphenỉ dỉabetíc neuropathy treated wỉth 
ventaỉaaỉne HCỈ extended rdease capsules. Diabtíc Can 1999; 22:1909- 
10.

4. Kỉayias JA  t í  at. Venỉaỉaxỉne HC1 ỉn the  treatm ent oỉ paỉnhii petỉpheraỉ 
diabetic neuropathy. Diabetes Can 2000; 23: 699. *

5. Rowbotham M C  t í  aỉ. Venlaỉaxỉne extended release ỉn the ưeatm ent ữf 
paìnhỉl âabetíc neuropathy: a doubỉe-bllnd. pUcebo-controUed stuđy. 
Pam  2004; 110: 697-706. Correction. ữùL  2005; 113:248.

6. Sayar K c ta ỉ.  Venlaíaxine treatm ent of Sbromyaỉgỉa. Am'ĩharmacothtT 
2003; 37:1561-5.

Adverse Eữects and Treaừnent
A đ v e rse  eK ects t h a t  h a v e  b e e n  r e p o r te d  m o st h e q u e n tly  
w ith  v e n la ỉa x in e  in d u d e  n a u s e a ,  h e a d a c h e , ìn so m n ia , 
so m n o le n c e , d ry  m o u th ,  d izzứ iess . c o n stip a tio n , sexual 
d y s lu n c tio n . a s th e n ia ,  sw e a tin g . a n d  n e rv õ u sn e ss . O th er 
c o m m o n  a d v e rse  eH ects h a v e  in d u d e d  a n o re x ia , d iarrh o ea , 
d y sp e p sia , a b đ o m in a l p a in .  a n x ie ty . u r in a ry  freq u en cy ( 
v isu a l  d is tu rb an c e s , m y d riasis , v a so d ila ta tio n . vom iting , 
ư e m o r .  p a ra e s th e s ia , h y p e r to n ia ,  c h illỉ  o r  íever, pa lp ita- 
t io n s , vveight g a in  o r  loss. in c re a se d  se ru m -ch o leste ro l, 
a g ita tio n , a b n o rm a l d rea m s , c o n íu s io n . a rth ra lg ia , m yalg ia, 
t in n i tu s ,  p ru ri tu s ,  d y sp n o e a , yavvning , a n d  rashes. Dose- 
r e la te d  in c re a se s  in  b lo o d  p re s s u re  h a v e  a lso  been  n o te d  in 
s o m e  p a tie n ts .

L ess c o m m o n  e ỉíec ts  h a v e  in d u d e d  r e v e rã b le  increases- 
in  l iv e r  en z y m e s , o r th o s ta tic  h y p o te n s io n , syncope, a n h y -  
th m ỉa s .  tac h y c a rd ia , m u c o u s  m e m b ra n e  b lẽedm g, ecchy- 
m o sis , h a llu d n a tỉo n s ,  b ru x ỉsm , m u s d e  sp asm , m y o d o n u s , 
a lo p e d a ,  a lte re d  ta s te , n r in a r y  re te n tio n , m en o rrh ag ia , 
a n g io e d e m a , a n d  p h o to se n s itiv ity  rea c tio n s .
• C o n v u ls io n s , g a la r to ư h o e a ,  h a e m o r rh a g e  in d u d in g  
g a s tro in te s tin a l  b lee d ỉn g , a n a p h y la x is , h e p a títis , e ry th e m a  
m u lú ío rm e , S te v e n s - J o h n so n  s y n d ro m e , a ta x ia , dy sa rth iia , 
e x tra p y ra m id a l d iso rd e rs  in d u d in g  p sy c h o m o to r restless- 
n e s s  a n d  a k a th is ia , a n d  a c tiv a tỉo n  o f  m ain ỉa  o r  h y p o m an ỉa  
h a v e  b e  e n  r e p o r te d  ra re ly .  O th e r  r a r e  adverêẽ  eữects 
i n d u d e  b lood  d y sc ra s ia s  s u c h  a s  a g ran u lo cy to sis, ap lastic  
a n a e m ia ,  n e u tro p e n ia ,  p a n c y to p e n ia ,  a n d  th ro m b o cy to p e- 
n ia .  p r o lo n g a tio n  o f th e  Q T in te rv ạ ỉ  a n d  to rsa d e  de po in tes, 
v e n tr ic u la r  ta c h y c a rd ia  o r  C b rilla tio n , rhabdom yolysis. 
d e li r iu m , p a n c re a ti t ìs , a n d  p u h n o n a ry  eosin o p h ilia .

A ggressive  b e h a v io u r  h a s  d e v e lo p é d  w i th  v e n la íax in e  
t r e a tm e n t  p a rt íc u la r ly  a t  t h e  s ta r t  a n d  w h e n  stopp ing

th era p y . S u id d a l  id e a n o n  h a s  b e e n  re p o r te d ,  p a rt ic u la r iy  in  
c h ild re n  (see  u n d e r  E S ects  o n  M e n ta l  S ta te , p . 4 5 7 .2 ).

H y p o n a tra e m ia  possib ly  d u e  to  in a p p ro p r ia te  s e c re tio n  o f 
a n tíd iu re tic  h o rm o n e  h a s  b e e n  a s s o d a te d  w i th  t h e  u s e  o f 
a n tìd e p re s sa n ts , p a rt ỉc u la iỉy  in  th e  e ld e rly .

I n  .overdosage, sy m p to m s su c h  as  sw e a tìn g , d izz iness. 
so m n o le n c e , EC G  c h a n g e s , c a rd ỉa c  a r rh y th m ia s ,  a n d  
se iz u res  m a y  b e  n o ted . T re a tm e n t  o ỉ  o v è rd o sa g e  in d u d e s  
c o n s id e ra n o n  ol th e  u se  oi a c tiv a te d  c h a rc o a l ư 7 m g /k g  o r  
m o re  h a s  b e e n  in g ested  a n d  th e  p a tie n t  p rese n ts .v trith in  1 
h o u n  th is  s h o u ld  b e  ỉo lỉovved  b y  s y m p to m a tic  a n d  
s u p p o rá v e  th e ra p y . D ia ly sũ , h a e m o p e r íu s io n , e x c h a n g e  
p e ríu s io n , a n d  m ea su re s  to  in c re a se  u r in e  p ro d u c tìo n  a re  
c o n s id e re d  u n lik e ly  to  b e  o f  benefiL

E ffe c h  o n  th e  e n d o c r in e  S ystem . T h e  s y n d ro m e  o í  in ap -  
p ro p ria te  a n n d iu re ứ c  h o r m o n e  se c re tio n  (SIADH) w ith  
h y p o n a tra e in ia  m a y  b e  m o re  l ik d y  to  o c c u r  w i th  se ro to -  
n ẽ rg ic  a n tìd e p re ssa n ts  s u c h  a s  v e n lã ỉa x ỉn e  th a n  w i th  o th e r  
an tid .ep ressan ts ; for tu r th e r  de ta ils , se e  u n d e r  F lu o x e tin e  
p .  419 .3 .

E f fe d s  o n  th e  e y e s .  A c u te  a n g le - d o s u re  g lau c o m a  d ev e l-  
o p e d  ỉn  a  4 5 -y eá r-o ld  w o m a n  3 d a y s  a í t e r  s ta r tìn g  v e n la -  
ta x in e ;1 s h e  reco v ered  a f te r  irid o to m y . I n  a n o th e r  case, a  
3 5 -y e a r-o ld  m a n  p re se n te d  w i th  b ilá te ra l  a c u te  angle-K Ỉo- 
s u re  g lau c o m a  10 days a f te r  s ta r tin g  v e n la ía x in e .1 T he  
p a tie n t  h a d  a lso  h a d  v isu a l  d is tu ib a n c e s  w h fle  o n  m ir ta ra -  
p in e  a n d  se rtra lin e .

ỉ . Nị  B, t t  aL Venlaíaxine and  bilateral acute angỉe dosure glaucoma. Med ]  
Àúst 2002; 176:241.

2. de G usnan  MHP. t í  dL^BỈỈateraỉ acute angỉe dosure causeđ by 
Ỉuptadỉỉary eữusỉons assodated wỉth venỉaíaxỉne ỉntake. Med J  Aĩtít 
2005; 182: 121-2.

Effeds on the haứ. H a ỉr  loss h a s  b e e n  d e sc rib ed  in  3 
w o m e n  g iv e n  v e n la íá x in e . T h e  e fie c t w a s  n o tic e d  b y  th e  
p a tie n ts  w i th in  a  few  w e e k s l to  5 m o n th s 2 a f te r  s ta r tin g  
ư e a tm e n t .  O n e  p a d e n t  w h o  n o tic e d  h a ir  loss v r ith ỉn  1 
w e e k  of s ta r tin g  v e n la ỉa x in e  h a d  th e  s a m e  p ro b le m  d u r in g  
p rev io u s  Đ u o x e ứ n e  ư e a tm e n L 3 I n  a ll  3  cases, h a ir  loss 
a b a te d  so o n  a í te r  s to p p in g  v e n la ỉa x in e . I n  2  c ases  h a ir  
re g ro w th  w a s  te p ó r te d  vvith in  a  f e w  w e e k s ,w  b u t  th e  
th i r d  r e p o r t  w a s  u n d e a r  as  to  w h e th e r  r e g ro w th  
o c c u rre d .1

1. Pỉtchot w , Ansseau M. Venlaỉaxỉne-lnđuced hair loss. Am J  Psydĩiaừy 
2001:158: 1159-60.

2. Pereỉra CE, Gotdman-Levừie JD. Bxcended-reỉease venỉaỉaxỉne-ỉnduced 
alopeda. Ann Pharmacữther 2007; 41:1084.

3. O^Bryan EC Albanese Rp. A case report o l guoxedne- and vmlafaTine» 
ỉnduced hair loss. Prim Can Campanion J  ơ in  Psyổùaừy 2004; 6ỉ 181.

Efíeds o n  the Ever. A c u te  h e p a d tis  d e v e lo p e d  i n  a  4 4 -  
y e a r-o ld  w o m a n  a b o u t 6  m o n th ỉ  a f te r  s ta r tin g  v e n la ía x -  
in e ;1 sh e  rec o v e re d  o n c e  v e n la ĩa x in e  w a s  vvỉthdravvn. In  
a n o th e r  re p o r t ,2 a cu te  h e p a ti tis  d e v e lo p e d  in  a  7 8 -y ea r-o Id  
m a n  a b o u t  a  m o n th  a h e r  v e n ỉa ỉa x in e  w a s  a d d e d  to  th e r -  
a p y . A gain , sy m p to m s reso lv e d  w h e n  th e  d ru g  w as 
s to p p ed . H ep a titis  w a s  n o te d  in  a  6 0 -y e a r-o ld  w o m a n  
a b o u t  a  m o n th  a fte r s ta r tin g  lo w -d o se  v e n la ía x in e  (75  m g  
daily ); sy m p to m s  reso lv e d  w h e n  th e  đ ru g  w a s  s to p p e d  a n d  
re c u rre d  o n  re c h a lle n g e .3 H ep a tìtis  h a s  a lso  b e e n  a ttr ib u -  
t e d  to  lo w -d o se  v e n la ỉa x in e  (37 .5  m g  d aily ) ỉ n  a  p a tie n t  
vvith c h ro n ic  h ep a titìs  B; o th e r  c a u se s  o f h e p a ti tis  a n d  
re la p se  o f  vòral h ep a títis  w e r e  e x d u d e d .4

F o r a  r e p o r t  of h e p a to to x id ty  in  p a tie n ts  tak in g  
v e n la ỉa x in e  su b se q u e n t t o  a n  a tte m p te đ  o v e rd o se  w ith  
s e rtra lin e , see  p . 420 .2 .

1. Homnans Y. rf aỉ. VenUxaỉỉne-assodated ỉ$ỉc] hepatìús. Ann ĩn ttm  M ti 
1999; 130: 944.

2. Cardona X. t í  ai. VenUỉaxine-associated hepatítlỉ. Arm Intem Med 2000; 
132: 417 .

3. Phillips BB. t í  at. Hepatỉtỉs assodated w ỉih lovtr-dose venỉaỉaxine íor* 
posonenopausaỉ vasomotor symptoms. Ann Pharmacother2006; 4 0 :323-
7.

4. Sencan L ữ a ỉ. Lon-áose venỉaCaxỉne-assodaced liver toxitíty ỉn chronỉc 
heparitís. Ann Pharmaaúưr 2004; 38:352-3.

Effeds o n  m en to l S ta te .  A n  e x p e c t w o rk in g  g ro u p  vvas 
c o n v e n e d  in  M a y  2 0 0 3  b y  th e  U K  C S M  to  c o n s id e r  th e  
o n g o in g  s a ỉe ty  c o n c e m s  o f  th e  SSRIs a n d . m  p a rt ic u la r, 
th e  rỉsk  o f  su id d a l b e h a v io u r  in  c h iỉd re n ; th e  s a ỉe ty  of 
v e n la ta x ỉn e  ( a n o th e r  se ro to n e rg ic  a n tid e p re s sa n t)  vvas also 
c o n ỉid e re d . A n  in te r im  r e p o i t  issu e d  in  S e p te m b e r  2003 
c o n d u d e d  th a t  da ta  b o m  stu d ie s  r e c e iv e d  b y  th e  CSM  
{ailed to  s h o w  th a t  v r n la ta x in e  w a s  e b e c tiv e  i n  t h e  tre a t-  
m e n t  o f  dep ressiv e  i lln e ss  ũ  c h ỉ l d r e n  u n d e r  18  y e a r s  
o l d  a n d  in d ic a te d  th a t  t h e  d s k  o{ h a rm ỉu l  o u tc o m e  in d u d -  
in g  se U -h a tm  a n d  s u id d a l  iđ e a tio n  w a s  in c re a se d  ỉn  th o se  
rece iv in g  v e n la ía x in e  w h e n  c o m p a re d  w ith  p la c e b o .1 T he  
CSM  re c o m m e n d e d  t h a t  v e n la ỉa x ỉn c  s h o u ld  n o t  b e  used  
to  t re a t  d ep re ss iv e  ỉ lln e ss  i n  c h ild re n  u n d e r  18  y e a rs  old. 
S im ila r v vam ings h a v e  a lso  b e e n  Issu e d  in  C a n a d a ,2 th e  
EU ,J a n d  th e  USA. (T h e  fin a l r e p o r t4 o !  th e  C S M 's  e x p e rt 
w o rk in g  g ro u p  w as p u b lis h e d  ỉn  D e c e m b e r  200 4 .)

T h e  risk  o l s u id d e  a n d  su id d e -re la te d  e v e n ts  w i th  
a n tid e p re ssa n t ư e a tm e n t  in  a d u l t s  in d u d in g  y o u n g  a d u lts  
is d iscussed  u n d e r  F lu o x e tin e , p . 420.2.

1. MHRẢ. Salcty of venlabxine in điildrra and adolexents under 18 y ra n  
in  the treatment 0f  depresdve Ulneii. Epinct m enage hom  Pro teãor G 
DuH Cluinnan oí  cõm m ittee on Siíéty ot M e d ĩd n a  (bsued 19th 
Septemha, 2003). Available «c http://www.mhra.gov.ukyhonie/ 
g roupj/p l-p/docum ena/w ebsiteraourcej/conO  19501.pdf (acceesed 
14/0S/0S)

2. VVyeth Canada. Im portant satety bưom adon cegaiding tbe  Uie oí 
EBexor (venlahudne HC1) tableũ and ESexor XR (v e n ũ u d n e  HO) 
capsules in children and adolexcnts (isued  lo th  September, 2003). 
Available ac  h ttp ://w w w .hc-ic(ca/dhp-m ps/altJonnaB /bpib-dgpsay 
pdt/medeB)effexorJipcHỊH^ng.pdI (acõnsed 14/08/08)

3. ẼMEA. European M edidnes Agéacy Bnallies review o t antídqnessants 
in  children and  adolescenu (bsued 2 ỉth  Apiil 2001). Avạilable ac  
http://www.ema.eutopa.eu/docs/en_GB/docunientJIbraiy/Refcnrals_ 
đoôiment/SSRX_3l/WC300013Õ82.pdf (accessed 02/08/10)

4. v/eỉler IVD. Rrpơrĩ ữỊĩht CSM txpert warkinỊ group OTI th ỉ ĩaịtty j f  xitứive  
scrobmèn Ttuptakt ìnhibừor antìíiụ n u tu ỉa . London: Tbe Statĩonery OOlce. 
2005. Also avaìUble 1C bop://wwwjnbia.ỊOT.uk/hotne/ldqplg? 
IdcService-GET_FlLE&dDocMame>C0N018472&’R evisiònSeleáìoộ- 
M ethod.tatestRelcased (actxssed 14/08/08)

Effects o n  th e  s ld n . A p a t ìe n t  dev e ló p ed  S te v e n s - J o h n so n  
s y n đ ro m e  12 d a y s  a b e r  s ta r tin g  th e ra p y  w i th  v e n lạ ía x in e  
fõ r  r e c u rre n t d e p re s s io n .1 S h e  h a d  also b e e n  ta k in g  s e v e ra l  
o th e r  đrúgs to r  a t  le a s t 6  m o n th s . S y m p to m s reso lv e d  o n  
w ith d ra w a l o f a ll  m e d ic a tìo n  a n d  b e a tm e n t  w i th  a n  ín tr a -  
v e n o u s  co rticostero id . O th e r  ạd v e isé  d e n n a tò lo g ic a l e ồ e c ts  
t h a t  h a v e  b e e n  d e sc rib eđ  in  p a d e n ts  g iv e n  v e n la ía x in e  
i n d u d e  p so ria sư o rm  p a Ịm o p la n ta r  k e ia to d é rm a  w ỉth  su b -  
u n g u a l  h y p e rk e ra to d s ,2 a n d  p h o to d iỉ tr ib u te d  e ru p tiv e  
te lan g iec tas ia .3

1. Weiss NT. t í  d/. A  pogible case of vm  la fa TÍ ne-tnduced Stevens-Johnson 
syndrome. J  Cĩm Pspdứatry 2004; 65: 1431-3.

2. Dalỉe s, tí a i  Venỉaỉáxỉne-assodated psocùsưonn paỉmopiaacar 
keraỉođenna and  subungual byperkeiatosh. Br J  Dtrmatol 2006; 154:

' 999-1000.
3. Vaccaio M. tíaL  Phocmũsoibuted eruptíve tdangỉectasỉa: an  UĐCommoQ 

advetse diug reactíon to venlaíaxine. Br J  Dtrmatol 2007; 157: 822-4.

O v e rd o s o g e . R a re  se rio u s  e v e n ts  i n d u đ in g  s e im re s  a n d  
EC G  changes*’5 h a v e  o c c p rre d  a b e r  v e n la ía x in e  ov erd o ses; 
i n  so m e  Õ ses, d e a th  h a s  e ọ su ẽd .45 S y m p to m s su g g e stìv e  
o f  se ro to n in  t o x id ty  m a y  a lsb  develop .4,7

V en la íax in e  m a y  n o t  b e  as  safe in  o v erd o se  as  so m e  o th e r  
se ro to n e rg ic  a n tìd e p re s s a n ts .  A  revievT*. ọ f  U K  d a ta  
re c o rd in g  th e  n u m b ẽ r  o f  d e a th ỉ  d u e  to  a c u te  p o isọ n in g  b ỷ  
a  sữ ig ỉe  drug. vvith o r  vv íth o u t a lc o h o l lo u n d  th e  n u m b e r  of 
ỉa ta litie s  p e r  m iU ion  p resc rip tìo n s  (th e  ỉa ta ỉ to x id ty  in d e x )  
w a s  h ig h er  fo r  v e n la ỉa x m e  th a n  to r  o th e r  se ro ịo n e rg ic  
a n tíd e p re ssa n ts , a n d  vvas sim ila r  to  th a t  for so m e  o f th e  less  
to x ic  tric y d ic  a n tíd e p re s sa n ts .

1. White CM. t í  aL Sdzure resuỉtỉng írora a venlaíaxtne overdose. A m  
Pharmaatker 1997; 31:178-80.

2. Coorey AN. Wenck P J. Vmlaíaxine overdose. Mad J  Aust 1998:168:523.
3. Bỉytbe Đa B adcea LP. Cardỉovascaỉar and ncuroỉogỉcaỉ toxỉdcy a ỉ 

vcnlaíaxinc. Hum Exp Taxicoỉ 1999; 18: 309-13.
4. Ba nham NDG. Fatal venlaỉaxỉae overdose. Mtd J  Aust 1998; 169: 445, 

448.
5. Mazur JE  t í  aL Patalỉĩy related to ế  30-g v e n ỉa ỉu ỉn e  overdose. 

Pharmaeotherapy 2003:23:1668-72.
6. OUver JJ, t í  aL Venbfaxine polsooing compỉlcaied by a  la u  m e  ỉn 

creaòne lđnase: two case reports. Hum Exp TaxiạỊ 2002; 21 :463-6.
7. Whyte ỈM. t í  ai. Reỉative tox ỉd ty  ot venlafaxlne and seỉecđve serotonin 

reupuke inhỉbỉtOR in overdose compared to tricydic antí^epressants. Q 
J  hìed 2003; 96; 369-74.

8. Budcỉey NA. McManus PR. Pataỉ toxỉdty oỉ serotonỉnetgỉc and o ther 
antkỉepressant drugr. analysỉs o ỉ United Kingđom mortalỉty daỉa. BMJ 
2002: 325:1332-3.

S e ro to n in  s y n d ro m e . T h e  se ro to n ln  sy n d ro m e  (p . 4 4 3 .2 )  
is m o st o f ten  d u e  to  t h e  ad d itiv e  adverse  e ổ e c ts  o f  n y o  o r  
m o re  d rugs t h a t  e n h a n c e  se ro to n in  a c tiv ity  a t  c e n a a l  
recep to rs ; ĩ a r e ly ,  a  s in g le  se ro to n erg ic  d ru g  m a y  c a u sé  t h e  
sy n d ro m e . O n e  su c h  c á se ' w a s  rep õ rted  to  h a v e  o c c u rre d  
in  a  2 9 -y ear-o ld  w o m a n  w h o  d eveloped  sy m p to m s sugges- 
tiv e  o f se ro to n in  s y n d ro m e  3 days a b e r  s ta r tứ ig  lo w -d o se  
v e n la ía x in e . H o w e v e r, th is  p a tie n t  h a d  b e e n  sv v itd ied  to  
v e n la ta x in e  t h e  d a y  a b e r  s to p p in g  im ip ra m in e  tre a tm e n t;  
it- is  u sualiy  r e c o m m e n d e d  th a t  a t  least 3  w e e k s  s h o u ld  
e la p se  a fte r  s to p p in g  im ip ra m in e  b e ỉo re  s ta r tm g  a n o th e r  
d ru g  vvith se ro to n e rg ic  p ro p ertìe s .

1. Pan j-i, Shen w w . Serotonỉn syndrome ỉnduced by low-dose 
venlalaxỉne. A m  Pharmaarther 2003; 37:209-1 ỉ .

Precautions
V e n la ỉa x in e  s h o u ld  n o t  b e  u se d  in  p a tie n ts  w i th  a n  
id cn tiE e d  v e ry  h ỉg h  risk  o ỉ  a  se rio u s  v e n tr ic u la r  a r r h y th m ia  
o r  u n c o n tto lle d  h y p e n e n s io n .  C a u tio n  is ad v ise d  in  th o se  
vvith  a  r e c e n t h is to ry  o f  m yocard ia l in íá rc tio n  o r  w h o s e  
c o n d iổ o n  m ig h t  b e  é x a c e rb a te d  b y  a n  i n a e a s e  in  h e a r t  r a te .  
D u e  to  th e  r is k  o i  d o se -re la te d  in a e a s e s  i n  b lo o d  p re s s u re ,  
b lo o d  p res su re  m e a s u r e m e n t  sh o u ld  b e  p e rio rm e d  re g u la rỉy  
d u r in g  th e ra p ỳ . M e a s u re m e n t  o f se ru m -c h o le sté ro l l e v e ũ  
s h o u ld  also  b e  c o n s id e re d  w ith  lo n g -te n n  t r e a tm e n t '  

V e n la tá x in e  s h o u ld  b e  u s e d  w íth  c a u tio n  in  p a tie n ts  w i th  
m o d e ra te  to  s e v e re  h e p a tic  o r  re n a l  Im p a irm e n t a n d  d o sa g e  
a d ịu s tm e n t m a y  b e  n ẹ c e s sa ry . I t  sh o u ld  a lso  b e  u s e d  w ith  
c a ũ tio n  in  p a tie n ts  v v i th a  h is ĩo ry  o ỉ ep ilepsy  a n d  a v o id e d  in  
th o se  vvith u n s ta b le  d isease ; i t  sh o u ld  b e  s to p p e d  in  a n y

The Symbol t  denotes a preparation no longer actìvely marketed

http://www.mhra.gov.ukyhonie/
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p a t i e n t  d e v e lo p in g  a s e iz u re  o r  if  th e r e  is a n  in c re a se  in  
s e iz u re  íre q u e n c y . C a u tio n  is also ad v ise d  in  p a d e n ts  vvith a 
h i s to r y  o f  b ỉe e đ in g  đ iso rđ e rs  o r  o f  h y p o tn a n ỉa  o r  m a n ia .  
P a t íe n ts  w ith  r a is e d  in tra -o c u la r  p re s s u re  o r  a t  risk  o f  a n g le -  
d o s u r e  g lau c o m a  s h o u ld  b e  m o n ito re d  d o s e ly .  P a tìe n ts  w h o  
d é v e lo p  a r a sh . u r tic a r ia , o r  r e la te d  aU ergic re a c tíò n  w ith  
v e n la ía x in e  s h o u ld  b e  a d v ise d  to  c o n t a a  t h e ừ  d o c to r .

P a tie n ts  s h o u ld  b e  d o s e ly  m o n ito re d  d u r in g  ea rly  
a n tíd e p re s s a n t  th e r a p y  u m il  a  s ig n if ic a n t im p ro v e m e m  in  
d e p re s s io n  o c c u rs  b e c a u se  s u id d e  I ỉ  a n  ìn h e r e n t  risk  in  
d e p re sse d  p a tie n tỉ .  F o r  ỉu r th e r  d e ta ils . see  u n d e r  D epres- 
s io n , p .  3 9 8 .1 . S u id d a l th o u g h ts  a n d  b e h a v io u r  m a y  also  
d e v e lo p  d u r in g  e a rly  ư e a tm e n t  vvith a n tid e p re s sa n ts  fo r 
o th e r  d iso rd ers ; th e  sa m e  p re c a u t io n s  o b se rv e d  vvhen 
t r e a tin g  p a tíe n ts  w i th  d e p re s s io n  s h o u ld  th e re ío re  b e  
o b s e rv e d  w h e n  tre a tín g  p a tie n ts  w i th  o th e r  d iso rderc .

A s vvith o th e r  a n tid e p re s sa n ts , v e n la ía x án e  m a y  im p a ir  
p e r ỉo rm a n c e  o f  sk illed  task s  a n d , ư affec ted , p a t ie n u  sh o u ld  
n o t  d r iv e  o r  o p e ra te  m a c h in e ry .  P a tie n ts . esp ec ia lly  th e  
e ld e r ly , sh o u ld  b e  v v am ed  o f t h e  risk  o f  d izz iness  o r  
u n ỉ te a d in e s s  d u e  to o r th o s ta tic  h y p o te n s io n .

S y m p to m s re p o n e d  o n  a b ru p t  w ith d ra w a l o r  dose  ị 
r e d u c t io n  of v e n la ía x in e  in d u d e  ỉa tig u e , so m n o le n c e . 
h e a d a c h e , n a u s e a .  v o m itin g , a n o re x ia , p a lp ita tio n s . dizzi- 
n ess, d ry  m o u th ,  d ia r rh o e a ,  in so m n ia . a g ita tio n . an x ie ty . 
n e rv o u sn e ss . c o n íu s io n , h y p o m a n ia ,  p a ra e s th e s ia . svveat- 
in g , a n d  v e n ig o . Í t is th e r e ío r e  r e c o m m e n d e d  th a t  
v e n ỉa ía x in e  s h o u ld  b e  vvithdravvn g ra d u a liy  a n d  th e  p a tie n t  
m o n ito re d  to  m ìn im ls e  th e  risk  of vvithdravval re a c tio n s  (see 
a ls o  VV ithdravval, u n d e r  P r e c a u t io n s  o f  F lu o x e tin e ,  
p . 4 2 3 .3 ).

Abuse. A p a d e n t  h a d  a n  a m íe ta m ín e - lik e  'h i g h '  a íte r  lak - 
in g  c ru sh e d  m o d iũ e d - re le a s e  ta b le ts  o f  v e n ia ía x in e  in 
d o se s  o f 'up to  3 6 0 0  m g  d a ily .1 H e c o n tin u e d  to  ingest 
in c re a s in g  a m o u n ts  o f v e n la ỉa x in e  u n  ti! a  4 0 5 0 -m g  dose  
p ro d u c e d  d i e s t  p a in .  O n  e v a lu a t io n  h e  h a d  a raised  pu lse  
a n d  b lo o d  p re s s u re  b u t  th e se  r e tu m e d  to  n o rm a l w ith in  a 
f e w  days.

I. SaturSP, a a l. A case o (venỉaíaxíne abuse. N E n ýiJM íđ 2003; 348:764-

Breast feetfing. L icen sed  p ro d u c t  in fo rm a tio n  rec o m - 
m e n d s  th a t  v e n la ía x in e  s h o u ld  n o t  b e  u se d  in  vvom en 
w h o  a re  b rea s t íee d in g .

V e n la ía x in e  a n d  its  m e ta b o li te  0 -d e s m e th y lv e n la fa x in e  
w e re  b o th  d e te a e d  in  b re a s t  m ilk  in  s ig n ilic a n t q u a n ti t ie s  in  
3 v v o m en 1 a n d  c o n c e n ơ a t io n s  o f  d e sm e th y lv e n la la x in e  
w c re  m e a su ra b le  in  th e i r  in ía n ts ’ p la sm a . In  a n o th e r  s tu d y 2 I 
b y  th e  sam e  g ro u p  th e  m e a n  m ilk -to -p la sm a  ra tio  in  6 
b r e a s t- íe e d in g  w o m e n  w a s  c a lc u la te d  to  b e  2 .5  fo r 
v e n la ía x in e  a n d  2 .7 4  fo r  0 -d e s m e th y lv e n la fa x in e .  D e tec t- 
a b le  p lasm a  c o n c e n ư a tìo n s  o f y e n la ĩa x in e  w e re  ỉo u n d  o n ly  
in  1 o f  7 b re a s t-fe d  in la n ts  w h ile  4  h a d  d e te a a b le  O- 
d e s m e th y lv e n la ía x in e  leve ls ; n ó  a d v e rse  e ữ e c ts  w e re  
r e p o r t e d  in  t h e  i n ía n t s .  N o n e th e le s s ,  t h e  a u th o r s  
r e c o m m e n d e d  c a u tio n  w h e n  g iv in g  v e n la ía x in e  to  b reast- 
íe e d in g  w o m e n  p a rt ic u la r ly  fo r th o se  le e d in g  p re m a tu re  o r  
v e ry  y o u n g  n e o n a te s .  T h e  d is tr ib u tio n  o f  v e n la ía x in e  in to  
b r e a s t  m ilk  a n d  th e  p re s e n c e  o f 0 -d e sm e th y !v e n la fa x in e  in  
t h e  s e ru m  o f a  í u r th e r  5 b re a s t-fe d  in ỉa n ú  h a s  a lso  b e e n  
re p o r te d .3-4 T h e re  w e re  n o  d e te c ta b le  a d v e rse  eữ e c ts  in  th e  
in fa n ts ,  a n d  th e  a u th o n  o f  1 r e p o r t4 su g g e ste d  th a t  w o m e n  
b e in g  t re a te d  ío r  p o s tp a r tu m  d e p re s s io n  s h o u ld  n o t  be 
g e n e ra lly  d isc o u ra g e d  í ro m  b re a s t  íee d in g . A  s tu d y 5 o f a 
í u r t h e r  13 v ro m c n  a n d  th e i r  b re a s t-fe d  in ía n ts  also  fo u n d  
v e n la ía x in e  a n d  d e s v e n la ỉa x in e  in  b o th  b re a s t  m ilk  a n d  
in ía n t  p lasm a . N o  a d v e rse  e ữ e c ts  vvere s e e n  in  th e  in ía n ts .

I t  h a s  b e e n  su g g e ste d  th a t  v e n la ía x in e  in  b re a s t  m ilk  
m ig h t  a lle v ia te  a  w i th d ra w a l  s y n d ro m e  in  th e  n e o n a te  (see 
P rẽ g n an c y , p . 4 5 8 .2 ) .

1. Hen KF. tí  a i  Disưỉbutíon and excrction o( venỉaỉaxine and o* 
desmethyỉvenUỉaxứie in hum an milk. Br J  Clin Pharmacoỉ 1998; 45: 45 9- 
62.

2. Ilett KF, tíaL  Disưibutíon o í venỉaỉaxỉne and iu  O-desmerhyl metabolúe 
in hum an tniUe and iheừ  eííecu ìn brcasiỉed iníanu. Br J  ũ in  Pharmacot 
2002; 53; 17-22.

3. Hendrick V. tí a i  Venỉaỉaxine and breast-ỉeeding. Am J Piychìatry 2001; 
158: 2089-90.

4. Berìe J0 , tí  úi. Breastỉeeding duríng m atem al antídepressaot ưeatment 
w ỉtb serotooin reupuke  Inhibiton: iníant exposure. dinical syrnpioms, 
and  cytodưom e P450 genotypes. J ctin Psychiaưy 2004; 65: 1228-34.

5. Newpoct DJ, t í  al. VcnUCaxinc in hum an brean  mỉũc and nuning  iníant 
pỉasma: deterraination of exposure. J  ũ in  Pỉythiatry 2009; 70:1304-10.

children. V e n la ỉa x in e  is a s so d a te d  vvith a n  in c re a se d  risk  I 
o f  p o te n t ia ỉ ly  s u it íd a l  b e h a v io u r  w h e n  u se d  fo r  th e  t re a t-  
m e n t  o f  d e p re ss io n  in  c h ild re n  a n d  a d o le sc e n ts  u n d e r  18 
y e a rs  o ld ; fo r  í u r t h e r  d e tì i ls ,  see  u n d e r  EK ects o n  M e n ta l 
S ta te , p .  455 .2 .

u s  lic e n sed  p r o d u c t  in ío r n ia ú o n  a lso  r e í e n  t o  s tu d ies  
th a t  su g g e st t h a t  v e n la ía x in e  m a y  a d v e rse ỉý  affec t w e ig h t 
a n d  h e ig h t  c h a n g e s  in  c h ild re n . In  p a rt ic u la r .  th e  d iơ e re n c e  
b e tw e e n  th e  rea l a n d  th e  e x p e c te d  g rovvth  ra te  w a s  la rg e r  
fo r  th o se  c h ild re n  u n d e r  12 y e a rs  o f  age  th a n  fo r  o ld e r  
c h ild re n .

P o rp h y H a . T h e  D ru g  D a tab ase  fo r  A c u te  P o tp h y ria ,  c o m - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y ria  C e n tre  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  S w ed e n . d a s s ií ĩe s  v e n la la x in e  as  
p ro b a b ly  n o t  p o r p h y r in o g e n ic  it  m a y  b e  u s e d  as a  d r u g  o f  
Drst c h o ic e  a n d  n o  p re c a u tio n s  a re  n e e d e d .1

Ị. The Drug D aubase for Acure Porphyría. Available at: hrtp://www. 
dmgs-porphyTia.org (accessed u / ỉ ò / ỉ i )

Pregnancy. U c e n s e d  p ro d u c t in ío rm a t io n  r e c o m m e n d ỉ  
th a t  v e n la ỉa x in e  sh o u ld  n o t  be  u s e d  d u r in g  p r e g n a n c y  
u n le s s  d e a r ty  n e c essa ry .

I n  a  s tu d y  o f  150  w o m e n  w h o  to o k  v e n la la x in e  in  th e  
Crst tr im e s te r  o f  p r e g n a n q t  th e re  w e re  125 live  b ir th s ,  18 
sp o n ta n e o u s  a b o rú o n s . 7  th e ra p e u tic  a b o rtỉo n s , a n d  2 
r e p o r t ỉ  o f  m a jo r  m aU o rm atio n s (h y p o sp a d ia s  a n d  n e u ra l  
tu b e  d e fe c t  vvith  d u b  ío o t) .1 A lth o u g h  th e  ra ie  o f 
sp o n ta n e o u s  a b o rtio n s  w a s  n o n -s ig n iũ c a n tly  h ig h e r  in  th e  
v e n la ỉa x in e  g ro u p  th a n  in  h isto rica l Controls, th e  ra  te  o í 
m ạ jo r  m a l ío rm a tio n s  w a s  n o t  g re a te r  t h a n  th e  b a s e lin e  ra te  
o í 1 10 3 % .

A n e o n a ia l  vviihdravval s y n d ro m e  d e v e lo p e d  in  th e  
in la n t  o f a m o th e r  w h o  h a d  ta k e n  v e n la la x in e  th ro u g h o u t  
h e r  p re g n a n c y ;1 sy m p to m s in c lu d e d  rcs ile ssn ess , h y p e r to -  
n ia. irr ita b ility , a n d  p o o r  teed ing . T h e  in la n t  re c o v e re d  

. tv ith in  8 days. S e izu res  h a v e  b e e n  d e sc rib ed  in  2 n e o n a te s  Ị vvhose m o th e r s  w e re  tak in g  v e n la ía x in e .’ Lip sm a c k in g  a n d  
Ị e x te n so r  lim b  p o s u ir in g  b e g a n  a t 30  m ỉn u te s  o f a g e  in  1 
I casc. a n d  m u ltiío c a l  m y o d o n ic  s e iz u res  o c c u rre d  a t  2 4  

h o u rs  o f a g e  in th e  o th e r: b o th  rec o v e re d  a n d  w e rc  w c ll a t  1 
y e a r  o f age . S e ru m -v e n la la x in e  c o n c e n tra t io n s  h a d  n o t  
b e e n  m e a s u re d  a n d  th e  a u th o rs  w e re  u n s u re  v v h e th e r  th e  
a d v erse  e íle c ts  in  th e  n e o n a te s  w e re  d u e  10 w i th d ra w a l  o r  
to x ic ity . In  a  re tro sp c c tiv e  s tu d y 4 o f w o m e n  vvho h a d  ta k e n  
SSRIs o r  v c n la /a x in e  d u r in g  th e  th ird  tr im e s te r  (9 h a d  ta k e n  
v e n la ía x in c ) . t h e r c  w e re  rep o rts  o t a d v e rse  e f f e a s  o n  th e  
CNS a n d  re sp ira to ry  t r a a  in  th e  n e o n a te s ,  su c h  as a b n o rm a l  
m o v c m e n ts . to n u s  ab n o rm a litie s , irr íta b ility , in so m n ia ,  
indravving , a p n o e a /b ra d y c a rd ia , a n d  la c h y p n o e a . T h e  s ig n s  
u su a lly  a p p e a re d  o n  th e  fìrst d ay  of liíe  a n d  la s te d  fo r a b o u t  
3 d a y s  in  f u ll- ie rm  n e o n a te s  a n d  a b o u t  5 d ay s in  th o se  b o m  
p re m a tu re ly .

V c n la ía x in e  a n d  its m e ta b o li te  0 -d e s m e th y lv e n la fa x in e  
are  d is tr ib u te d  in to  b re a s t  m ilk  (see B re a st F e ed in g , a b o v e ), 
a n d  it h a s  b e e n  su g g e ste d  th a t  b re a s t  lee d in g  m ig h t h a v e  
h e lp e d  to  a lle v ia te  sy m p to m s of a w ith d ra w a l s y n d ro m e  in  a  
n e o n a te  w h o se  m o th e r  to o k  v e n la la x in e  th r o u g h o u t  h e r  
p re g n a n c y .5

1. Einarson A. tí ai. Prcgnancy outcomr /ollovóng gesianonai exposure ro 
venlaíaxine; » multicenter prospeaỉve conưolled srudy. Am J  Pỉychiatrỵ 
2001: 158: 1728-30.

2. de Moor RA. t í  ai. W lihdnw al symproms in a neonate íoUovving 
exposurc 10 venlabxine durìng pregnancy. Ntẩ Tĩjdschr Gtrtteskd 2003; 
147:1370-2.

3. Rakaỉaparỉ RK. t í  a i  Neooaul seiTures írom  in uiero vcnỉalaxine 
exposure. J  Patdiatr Chiỉd Healik 2006; 42: 737-6.

4. Ferreira E, tí aỉ. EQecu oỉ seleaivc serotonin rcupiake inhibiiors and 
vcnlaỉaxinc during pregnancy in lerm and preterm  neonaics. Ptdiatrìa 
2007; 119: 52-9.

5. Koren G. t í  aỉ. Can venỉaỉaxỉne in brean milk aucnuate  the 
n o rep ỉnephríne  and  sero ionin  reuptake neona ta l w ithdra\val 
yyndrumc? J  Obiitt Cynatcaỉ Can 2006; 28: 299-301.

R e n a l im p a in n e n t .  T h e  m e a n  te rm ỉn a l d isp o s itio n  h a lỉ - l i íe  
o ỉ v e n la la x in e  vvas p ro lo n g e d  ữ o m  a m e a n  oi 3 .8  h o u r s  in  
18 h e a lth y  subjeCTS 10 5 .8  h o u n  in  12 p a ó e n ts  w i th  m ild  
to  m o d e ra te  r e n a l  im p a irm e m  (c re a tirú n e  d e a ra n c e  1 0  to  
7 0 m L /m in u te )  a n d  10 .6  h o u rs  in  p a táen ts  re q u ir ỉn g  
h a e m o d ia iy s is ;1 c o rre sp o n d in g  v a lu e s  fo r  ỡ -d e s m e th y lv e n -  
la la x in e , th e  a a i v e  m a jo r  m eta b o li te  o ( v e n la ía x in e , w e re  
11.8, 16.8, a n d  2 8 .5  h o u rs ,  resp e c tiv e ly . B e c a u se  o í  t h e  
large  i n te r s u b je a  v a ria b ility , th e  c h a n g e  in  d isp o s itio n  fo r  
v e n la ía x in e  a n d  i t ỉ  a c tiv e  m e ta b o li te  w a s  e v id e n t  o n ly  in  
p a tie n ts  w i th  a  c re a t in in e  d e a ra n c e  o [ less th a n  3 0 m L 7 m i- 
n u te ;  d ru g  d e a r a n c e  in  th ese  p a tie n ts  w a s  re d u c e d  b y  
a b o u t  5 5 %  a n d  h a lí-lU e  m o re  th a n  d o u b le d . Í t  w a s  c a lc u -  
la te d  th a t  fo r th e s e  p a tie n ts  haU  th e  u s u a l  d a ily  d o se  c o u ld  
b e  gi v e n  o n c e  d a ily .

S im ila r  re c o m m e n d a t ìo n s  a re  m a d e  in  lic e n se d  p r o d u c t  
in lo rm a tio n , sce  u n d e r  U ses a n d  A d m in ís tra t ío n , p . 4 5 4 .3 .

I. Trciy SM. tt al. The e tíc a  oí rem l disease oa the disposiáon of 
venỉaỉaxiae. Qin Pharmacol Thtr 1994: 56 :14-21.

S u rg e ry .  S e ro to n e rg ic  a n tid e p re s s a n tỉ  su c h  as v e n la fa x in e  
m ay  b e  a s s o d a te d  vvich a n  in c re a se d  r isk  o f  b lo o d  loss d u r -  
íng  su rg e ry ; fo r  í u r th e r  de ta ils , se e  u n d e r  F lu o x e tin e ,  
p. 423 .3 °

W ith d ro w a L  W ith d ra w a l  rea c tìo n s  m a y  b e  m o re  c o m m o n  
w ith  v e n la la x in e  t h a n  w ith  so m e  o th e r  s e ro to n e rg ic  
a n tid e p re s sa n ts ;  fo r  ( u r th e r  d e ta ils , se e  u n d e r  F lu o x e d n e , 
p . 4 2 3 .3 .  W ith d ra w a l  re a c tio n s  m a y  a lso  b e  se e n  in  n e o -  
n a te s  a h e r  m a te m a l  v e n la la x in e  u se , se e  u n d e r  P re g n a n c y  
abo v e .

S o m e  c a se s1' 3 o f  vvithdravval re a c tio n s  to  v e n la la x in e  
h a v e  b e e n  re p o r te d .

1. Anonymous. Venỉalaxine wỉ(hdrawaỉ reaaions. Med J Auỉt 1998; 169: 
91-2.

2. Johnson H. t í  aỉ. Wlthdrawal reactỉon assodated wỉch venlaíixine. BMJ 
1998; 317: 787.

3. Khaiaal y. Mania aỉicr venlaíaxỉne wiihdrawal ỉn a  patỉent vvỉth 
generaỉỉxed anxiery dísorder. Aỉtn Pharmaeather 2007; 41: 359-60.

Interactions
A lth o u g h  d iííe re n t  a n tid e p re s s a n ts  h a v e  b e e n  u s e d  to g e th e r  
u n d e r  e x p e rt  su p e rv is io n  in  r e l r a a o r y  cases  o f  d e p re s s io n , 
a d v e rse  rea c tio n s  i n d u d in g  th e  seratonin ỉyndrome (see  
p . 4 4 3 .2 )  m a y  occu r; in  its  m o re  s e v e re  ío rm , s e ro to n in  
sy n d ro m e  c a n  re se m b le  n e u ro le p tic  m a l ig n a n t  sy n d ro m e . 
S e q u e n tia l  p resc rib in g  o f d iffe re n t ty p e s  o f a n tid e p re s s a n t  
m a y  a lso  p ro d u c e  a d v e rse  re a c tio n s , a n d  a n  a p p ro p r ia te  
d ru g -f re e  in te rv a l  sh o u ld  e lap se  be tv v een  s to p p in g  o n e  ty p e  
o f  a n ó d e p re s s a n t  a n d  s ta r tin g  a n o th e r .  V e n la fa x in e  s h o u ld  
n o t  b e  u se d  w ith  M A O Is a n d  a t  le a s t  14 day s s h o u ld  e la p se  
bervveen  s to p p in g  a n  M A O I a n d  s ta r tin g  t r e a tm e n t  vvith 
v e n la ía x ừ ie . A t lea s t 7  d a y s  s h o u ld  e lap se  b e tv v e e n  s to p p in g  
v e n la la x in e  a n d  s ta r tin g  a n y  d ru g  liab le  to  p r o v o k e  a se rio u s  
r e a c t io n  (e .g . p h e n e lz in e ) .  F o r  í u r t h e r  d e ta ils ,  s e e  

i A n t id e p r e s s a n t s  u n d e r  I n te r a c t io n s  o f  P h e n e U in e ,  
í p . 4 4 5 .2 . A tlverse  e ííe c ts  su c h  a s  th e  s e ro to n in  íy n d ro m e  
ị m a y  also  o c c u r vvhen v e n la fa x in e  is g iv en  w ith  o th e r  d ru g s  
: knovvn to  act o n  th e  sa m e  n e u ro tra n s m it te r ,  a c o n s c q u e n c e  
ị o f  sy n erg is tic  in tc ra c tio n .

V e n la ía x in e  h a s  o c c as io n a llv  b c e n  a s so c ia te d  vviih 
b le e d in g  d iso rd e rs  a n d  o th e r  cffec is  o n  th e  b lo o d : c a u tio n  

' is ad v ise d  w h e n  g iv ing  v e n la ía x in e  w ith  o th e r  d ru g s  k n m v n  
to  a lle c t p la te le t  lu n c tio n .

A lth o u g h  d m e t id in e  in h ib its  th e  íir s t-p a ss  h e p a tic  
m eta b o lism  o f v e n la la x in e . it h a s  n o  e f f e a  o n  th e  a c tiv e  

Ị m e ta b o li te  0 -d e s m e th y lv e n la fa x ín e ,  w h ic h  is p re s e n t  in  th e  
ị p lasm a  in  m u c h  g re a te r  c o n c e n tra tio n s .  L icensed  p r o d u c t  

in ío rm a t io n  th e re ío re  c o n s id e rs  th a t  w h e n  d m e t id in e  a n d  
v e n la la x in e  a re  u sed  to g c th e r . c lin ica l m o n ito r in g  m ay  o n ly  
b e  n e c essa ry  in  e ld e rly  p a ó e n ts  a n d  in  th o se  w ith  h e p a tic  
im p a in n e n t  o r  p re -e x is t in g  h y p c rte n s io n .

C o n v e rs io n  o f  v e n la ía x in e  to  i ts  e q u a l ly  a c tiv e  
m e ta b o li te  0 - d e s m e th y lv e h la fa x in e  is m e d ia te d  b y  th e  
c y to c h ro m e  P 4 5 0  iso e n z y m e  CY P2D6. T h e re lo re  th e  
p o ie n t ia l  ex is ts  ío r  d ru g s  th a t  in h ib i t  o r  a a  as  a su b s tra te  
ío r  th is  e n z y m e  to  a líe c t  p la s m a  c o n c e m r a t io n s  o f 
v e n la ía x in e  a n d  its a c tiv e  m e ta b o li te .  H o w e v e r, th e  u s  
p ro d u c t  in fo rm a tio n  in d ica ies  th a t ,  as  th e  to ta l  a m o u n i  o f 
a c tiv e  c o m p o u n d s  is u n a h e c te d , n o  d o sa g e  a d ju s tm e n t  is 
u su a lly  n e c e s sa ry  for v e n la ía x in e .  V e n la la x in e  is a lso  
m e ta b o lise d  b y  CY P3A4 10 th e  less a a iv e  m e ta b o li te  N- 
d e s m e th y lv e n la ĩa x in e .  T h is  is a  re la tiv e ly  m in o r  pathvvay  
a n d  th e  p o te n tia l  ío r  d io ic a lly  Ỉ ig n iỉỉc a n t in te ra c tio n s  
betvveen  v e n la ía x in e  a n d  CY P3A 4 in h ib ito rs  is e o n s id e re d  
to  be  sm all. Hovvever, p o te n t  in h ib ito rs  o f CY P3A 4 o r  d ru g s  
th a t  in h ib it  b o th  CYP2D6 a n d  C Y P3A 4 c o u ld  s ig n iE can tly  
in c re a se  v e n la ía x in e  c o n c e n tra i io n s  in  p a tie n ts  w h o  a re  
p o o r  CYP2D6 m eta b o lise rs ; su c h  c o m b in a tio n s  sh o u ld  
th e re lo re  be  u se d  tv ith  c a u tio n .

V e n la la x in e  its e lí  is c o n s id e re d  to  b e  a re la tiv e ly  tv ea k  
in h ib i to r  o{ CY P2D6.

A n tia r rh y th m ic s . P sychosis w i th  ra ised  s e ru m  c o n c e n tra -  
tio n s  o f v e n la ía x in e  a n d  its  m e ta b o li te  O -d e sm e th y lv e n la -  
la x in e  d e v e lo p e d  w h e n  propafenone th e ra p y  tv as  s ta r te d  in  
a 6 7 -y ea r-o Id  v vom an . T h e re  w a s  im p ro v e m e n t w h e n  v e n -  
la ía x in e  w a s  s to p p e d  a n d  re s ta r te d  ac a  rc d u c e d  dose; 
50 m g  d a ily  w a s  s u íE d e n t  to  m a in ta in  th e ra p e u tic  s e ru m  
c o n c e n ư a tio n s .1

1. Píeller F. Grube M. An organỉc psychosis due to a venỉaíaxine- 
propalenone ímeraction. ỈM J p^ehiatry Med 2001; 31: 427-32.

A n tib a c te r ìa U . T tn g lin g  in  th e  t ip  o i  th e  to n g u e , in te n s e  
p a ra e s th e s ia  in  th e  í in g e r ỉ.  se v e re  a b d o m in a l c ra m p s , p ro -  
íu se  d ia r rh o e a ,  co ld  svveats. a n d  u n c o n ơ o l le d  sh iv e r in g  
a n d  t re m o r  o c c u rre d  w h e n  co-amoxidav vvas s ta r te d  in  a  
m a n  ta k in g  v e n la la x ữ ie .1 T h e  re a c t io n  la s te d  ío r  a b o u t  6 
h o u r s .  I t  o c c u rre d  a g a in  2  m o n th s  la te r  a íte r  a  s ing lc  d o se  
o i  c o -a m o x id a v . T h e  p a tie n t  r e p o n e d  th a t  h e  h a d  ta k e n  
c o -a m o x ic la v  in  th e  p a s t v v ith o u t a n y  r e a c tio n  a t  a  tim e  
w h e n  h e  vvas n o t  ta k in g  v e n la ía x in e .  T h e  m e c h a n ism  !o r 
a n  im e ra c t io n  bervveen  v e n la ỉa x in e  a n d  c o -a m o x ic la v  
c a u s in g  th is  s e ro to n in  s y n d ro m e  is u n k n o v v n . T h e  a u th o r  
a lso  su g g e ste d  th a t  m a n y  p a ú e n ts  m u s t  h a v e  ta k e n  th is  
c o m b in a d o n  v v ith o u t a d v e rse  e fỉec t. a n d  to u n d  n o  o th e r  
rep o r ts .

S e ro to n ỉn  sy n d ro m e  h a s  b e e n  re p o r te d  in  a n  e ld e r ly  
p a tie n t  ta k in g  v c n la ía x in e .  a h e r  2 0  d ay s o ỉ a n tib a c te r ia l  
ư e a tm e n t  i n d u d ừ ig  lincĩolid.1 In  a n o th e r  r e p o r t , setotonin 
s y n d ro m e  d e v e lo p e d  8 d ay s a l te r  s ta r tin g  t r e a tm e n t  vvith 
in tra v e n o u s  lin e z o lid  in  a  p a t ie n t  tak in g  v e n la ía x in e .3 F o r  
a d v ic e  re g a rd in g  th e  u s e  o f lin e z o lid  w ith  s e ro to n e rg ic  
a n ú d e p re s s a n ts  su c h  as  v e n la la x d n e. see  u n d e r  I n te r a a io n s  
o f  F Iu o x e tm e . p . 4 2 4 .1 .

1. ConnorH. Serotorùa s)Tìàzomc iỉic r  singlc doỉes of CD-amoxỉdav dưring 
treatm eni with venỉalaxine. J  JỊ Sac Med 2003; 96 :233-4.

2. Joncs SU tí ai. Scrotonin syndrome duc 10 co-adm inistm ion oí lineĩolid 
aad vcn)a/jxinc. J  Anúmicrob ơtemoíhcr 2004; 54: 289-90.

3. Bergeron L  tí al. Serotonin toxicity assodated wiih concomitant usc oí 
Unexolid. Ann Pìutrmacoứưr 2005; 39: 956-61.
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A n tim ig ra in e  d r u g s .  T h e re  h a v e  b e e n  ra re  rep o rts  of s e ro -  
to n in  sy n d ro m e  a s s o ó a te d  w ìth  th e  use  o f se ro to n in  a n d  
n o ra d re n a lin e  r e u p ta k e  in h ib ito rs  (SNRIs) vvith s e ro to n in  
(5-H T[) ag o n ỉs ts  su c h  as  sumatriptan (see  p. 681 .3 ).

A n líp sy c h o lic s . F o r  m e n t io n  o f n e u ro le p tic  m a l ig n a n t  
sy n d ro m e  d e v e lo p in g  in  p a tìe n ts  w h o  rece iv ed  v e n la ía x in e  
w ith  a n tip sy c h o tic s  s e e  u n d e r  In te ra c tio n s  in  C h lo rp ro m - 
az in e , p .  1052 .1 .

G a s t r o in te s t in d  d r u g s .  S ìgns su g g estiv e  o ỉ  th e  s e ro to n in  
s y n d ro m è  th a t  o c c u rre d  a f te r  in tr a v e n o u s  metocỉopramide 
w e re  a tt r ib u te d  to  a n  in te ra c t io n  w ith  v e n la ía x in e .1 T h e  
3 2 -y e a r-o ld  w o m a n  e x p e r ie n c e d  co rứ u s io n , ag ita tio n , g e n -  
e ra lise d  sh a k in g , m y o c lo n u s ,  íac ia l tvv itch ing , d iap h o re s is , 
h o r u o n ta l  n y s ta g m u s , a n d  d ila ted  pu p ils , th a t  re so lv e d  
w ith in  2  d a y s  a f te r  s to p p in g  b o th  d ru g s  a n d  t r e a tm e n t  
vvith d ia z e p a m .

I. .Hsher AA. Davis MW. Serotonin syndrome caused by selective 
serotonỉn reuptake-inhibitors-m etodopram ide interactìon. Ann Phar- 
macothcr 2002; 36: 6 7 -7 1.

S e le g il in e . A lth o u g h  i t  is g e n e ra lly  rec o m m e n d ẹ d  th a t  
v e n la ía x in e  s h o u ld  n ó t  b e  s ta r te d  fo r  a t  lea s t  14 days a í te r  
s to p p in g  a n  M A O I, t h e r e  is a  r e p o r t ' o f  s e ro to n in  
s y n d ro m e  d e v e lo p in g  w h e n  a p a tie n t  b e g a n  v e n la fa x in e  
t r e a tm e n t  15 day s a f te r  s to p p in g  se leg iline , a n  M AO ty p e  
B in h ib ito r .  ■'

1. Gỉtlin MJ. Venỉafaxine, monoamme oxỉdase Inhibitors, and thc 
serotonin syndrome. J  ũ in  Psychopharmacol 1997; 17: 66-7.

Pharmacokinetícs
V e n la ía x in e  is r e a d ily  a b so rb e d  f ro m  th e  g a s tro in te s tin a l  
tra c t. A í te r  o ra l d o sẹ s  i t  u n d e rg o e s  e x te n s iv e  f irs t-p ass  
m e ta b o lis m  in  th e  l iv e r  m a in ly  to  th e  ac tive  m e ta b o li te  0- 
d e s m e th y lv e n la ía x in e ;  ío ra ia t io n  o f  0 -d e sm e th y lv e n la fa x -  
in e  is m e d ia te d  'b y  th e  c y to c h ro m e  P 450  iso e n z y m e  
CY P2D6. T h e  iso e n z y m e  CY P3A4 is also  in v o lv e d  in  t h e  
m e ta b o lis m  o f v e n la ía x in e .  Q th e r  rae ta b o li te s  i n d u d e  N- 
d e s m e th y lv e n la ía x in e  a n d  M O -d id e sm e th y lv e n la ía x in e . 
P e a k  p la s m a  c o n c e n t r a t io n s  o f  v e n la fa x in e  a n d  0- 
d e s m e th y lv e n la la x in e  o c c u r  a b o u t 2  a n d  4  h o u rs  a í t e r  a  
d o se , resp e c tiv e ly . V e n la ta x in e  is 2 7 %  a n d  O -d e sm e th y l-  
v e n la ía x in e  3 0 %  b o u n d  to  p lasm a  p ro te in s . T he m e a n  
e lim in a tio n  h a lf-life  o f  v e n la ía x in e  a n d  O -d e sm e th y lv e n la -  
ta x in e  is a b o u t  5 a n d  11 h o u rs ,  resp ec tiv e ly . V e n la ía x in e  is 
e x c re te d  m a in ly  in  t h e  u r in e ,  m a in ly  in  th e  fo rm  o f  its  
m e ta b o li te s , e i th e r  f re e  o r  in  c o n ju g a te đ  fo rm ; a b o u t 2 %  is 
e x c re te d  in  th e  íae c e s . V e n la ía x in e  a n d  O -d e sm e th y lv e n la -  
la x in e  h a v e  b e e n  d e te c te d  in  a m n io tic  f lu id  a n d  u m b ilica l 
c o rd  b lo o d , a n d  a re  d is tr ib u te d  in to  b re a s t  m ilk . 

R e íe re n c e s .
ỉ . Troy SM, t í  ai. The pharmacokineùcs o í venlaỉaxine when given in a 

twice-daily regỉmen. J  Clin Pharmacol 1995; 35: 404-9.
2. Troy SM. et al. Pharmacokineiics and eííect of ỉood on the bioavailabUUy 

of oraQy admỉnUtered venỉaỉaxỉne. J  ơ in  Pharmacol 1997; 37: 954—61.
3. Baỉỉ S E  t í  a i  Venlaíaxine: ỉn vitro Inhibttion of CYP2D6 dependent 

imipramine and desipramine meubolism; comparatìve studies with 
selected SSRIs. and effects on  huroan hepatíc CYP3A4. CYP2C9 and 
CYP1A2. B rJ  Clm Pharmacol 1997; 43: 619-26.

4. McAỉpine D E t í  a i  Cytochrome P450 2D6 genotypc varỉatỉon and 
venlaíaxỉne dosage. Mayc Clin Prợc 2007; 82: 1065-8.

P re g n a n c y . V e n la ía x in e  a n d  its  m e ta b o li te , 0 -d e sm e th y l-  
v e n ia ía x in e ,  h a v e  b e e n  d e te c te đ  in  a m n io tic  flu id ư  a n d  
u m b ilic a l  c o rd  b lo o d .1-3 F o r  a d v e rse  e ffe « s  th a t  h a v e  
o c c u rre d  in  n e o n a te s  o f vvom en w h o  w e re  tak in g  v e n la -  
(ax in e  d u r in g  th e  th i r d  tr im e s te r , see  P reg n an cy , u n d e r  
P re c a u tio n s , p . 4 5 6 .2 .

1. H ostetterA . etal. Amniotic fluid and umbilical cord blood conccntrations 
of anỉidepressants in three vvomen. Biol Psyehiatry 2000; 48: 1032-4.

2. Loughhead AM, tí ai. Antidepressantỉ ỉn amniutic íluid: anocher route oỉ 
íetal exposure. Am J  Psvchiatty 2006; 163: 145-7.

3. Rampono J. tíaỉ. A pilot study nf neweramtdepressant conccmrations in 
cord and m atemat se rum  and possibỉè eỉíects ỉn the neonate. Int J  
Neuropsydtopharmacol 2004; 7: 329-34.

PreparaHons
Proprietary Prepararions (details are g iven  in  Volum e B)

Single-ingredient Preparations. Arg.: Alíaxin; Elexon Elaíax; 
G anavax; M ezine; Pram ina; Quilarex; Sesaren; Sunvex; Venli- 
fax; Austral.: Eíexor; E laxine; Venla; Venlexor; Austria: Efec- 
tin; V enaxibene; V enlalab; Belg.: E íexor; Vennaxaỷ; Braz.-. 
A len thus; Etexor; N ovidat; Venforin; V enlaxln; Veniưt; Canad.: 
EKexor; chile: A xone; D epurol; E íexor; L alax in t; Nervix; Nor- 
pilen; Senexon; Sentidol; Sesaren t; Subelan; Venlacross; V en- 
lax; china: Blossom Eíexor (fè3 jJẵ ); Cz.: Argoían;
C onvalem in; D epanc Eíectin; Elify; Faxiprol; Lafaxon+; M ol- 
lom e; N isax in t; N opekan  01wexya; P refax inef; R an íax ứ an t; 
Tĩíaxin; Velaxin; V en lafab t; V enlagam m at; Denm.: E íexon  
E ữ e x o rt; la v e n a x t ;  N opekar; Panoíen; V elaxatin t; Venladim a; 
V enlakato; V en lam ed t; V enlapete; Venlapok V enlathen; Fin.:

Eíexor; Fr.: Effexor; G e r Trevilor; V enlagam m a; V enlasan; 
Gr.: Arvilax; Deprevix; Eíaxin; Efetrin; Eíexor; Eli£y; M elo d n ; 
M em om ax-S; N oraíexine; N orezon Serosm ine; Tudor; Velept; 
Velpine; Ven-Fax; Venaxol; Venlasan; Voxafen; Xadevil; Zaca- 
len; Hong Kong: Efexon Velaxin; Venxor; Hung.: A rixen; Efec- 
tin t;  Falven; Faxiprol; Fobiven; Jarvis; N opekar; 01wexya; 
Velaxin; Venlaxgen; V entadepress; India: D alium ; Envelaí; 
Faxjyen; Flavix; V enlon  Vexon Indon.: Eíexor; IrL: Eíaxil; 
E texon Ireven; Tonpular; Vedixal; Velexor, V enex; V enixaí; 
Venlatex; Venlalic; V enliítt; Venloíex; Vensir; Israel: Eíexor; 
Venla; Viepax; Ital.: Efexon Faxỉne; Zarelis; Malaysia: E íexon  
V enxon Mex.: Benolaxe; E texon Laíaxven; O đven SBK; Neth.: 

.E lexor; E lb íax in t; H aíax in t; Jarvis; K o íax in t; S y m íax in t; 
Tifaxin+; V endept: Veníalex; V en labachen  V en laburg t; V enla- 
d em f; Venladoz; Venlamyl; V enlanoũ; V en la ra ỉt; V en la ra n t; 
V enlasand; V en la tìt V enlatio t; V enlexon Norw.: Eíexor; V en- 
lix; NZ: Eíexor; Phữipp.: Efexor, Venliít; PoL: A lventa; A xyven; 
Eỉectin; Eíevẹlon; Faxigen; Paxolec  Jarvis; Laíactin; O riven; 
Preíaxine; Sym íạxin; T onpulan  Velaíax; Velaxin; V enlectine; 
Part: Alax; Bexalov; Desinax; Eíexor; G enexin; Pracet; Tuber- 
nax; Vedixal; Velax; Venxin; X apnev; Zarelix; Rus.: A lventa 
(AxBcHTa); Eíectìn (SộeKTHH); E íevelone (3<ị>eBenoH); Veỉafax 
(BenaiịiaKc); Velaxin (BenaKCHH); V enlaxor (Beanaxcop); S~Afr.: 
Efegen; Efexon Illovex; od iv en ; V enlon Singapore: E fexon 
V iePaxt; Spain: A raíaxina; Conervin; Dislaven; D obupal; Flax- 
en; Levest; Vandral; Venlabrain; V enlam ylan; V enlapine; Zare- 
lis; Swe<L: Eíexor; Swừz.: Efexor; V enlax; Thai.: E íexon Valo- 
sine; Turk.: E íe x o r V en íeao ; Veniba; UK: D epeíex; Elexor; 
Foraven; Politid; Tiíaxin; T onpular; V enaxx; V en la lic  W infex; 
ukr.: Velaxin (BenaKCHH); V enlaxor (Bennaxcop); USA: E ỉỉexon 
Venez.: E ỉexon Idoxen; Sesaren.

pharmacopoekil Preparatìons
BP 2014: Prolonged-release V enlaíax ine Capsules; P rolonged- 
release V enlalaxine Tablets; V enlaíaxine Tablets;
USP 36: V enlataxine H ydrochloride E xtended-Release Capsules; 
V enlaỉaxine Tablets.

Vỉlcizodone IUSAN, HNNI
EMD-515259; Vila2odona; Vilazodonum; Bmia30flOH.
5-{4-[4-(5-Cýanoindol-3-yl)butyl]-1-pipera2inyl}-2-benzofur-
ancarboxámide.

;C2fiNz7NsQ2=44Ì.5- 
CAS —  163521-12-8.
UNII —  S2390200V3.

VHcnodone Hydrochloride ỊUSAN, ríNNMi 
EMD-68843; Hidrodoruro de vilazodona; SB-659746A; 
Vìlazodone, Chlorhydrảtẹ de; Vilazođoni Hydrochlóndum; 
Bn/ia30fl0Ha rnÁpoxnopná.
CMH27N5O1HCM78.0 '■
CÃS—  163521-08-2:
UN1I —  U8HĨX2GR8J. ■

Profìlẹ
V ilazo d o n e  is a  se lec tiv e  s e ro to n in  re u p ta k e  in h ib i to r  (see  
F lu o x e tin e , p . 4 1 7 .1 )  a n d  a p a rt ia l  a g o n is t a t  s e ro to n in  
(h y d ro x y try p ta m in e , 5-HT) r e c e p to n  o t  th e  5-H T 1A s u b ty p e . 
It is g iv ẽ n  ò ra lly  a s  th e  h y d ro c h lo r id e  in  th e  t r e a tm e n t  of 
d e p re s s io n  (p. 3 9 8 .1 ). T h e  in it ia l  dose  is 10 m g  o n c e  d a ily  fo r  
7 d ay s, íollovved b y  20  m g  o n c e  d a ily  fo r a n o th e r  7  d ay s, 
th e n  in c re a se d  to  th e  u su a l d o se  o f 4 0  m g  o n c e  d aily ; it 
sh o u ld  b e  ta k e n  w ith  food.

V ilazo d o n e  is rae ta b o lised  m a in ly  b y  th e  c y to c h ro m e  
P 450  iso e n z y m e  CYP3A4; th e  u s u a l  d o se  sh o u ld  b e  re d u c e d  
to  2 0  m g  o n c e  d a ily  in  p a tie n ts  ta k in g  p o te n t  CY P3A 4 
in h ib ito rs  (e.g. k e to c o n a z o le ) , a n d  in  th o se  ta k in g  m o d e r a te  
CY P3A4 in h ib ito rs  (e.g. e ry th r o m y d n )  vvho h a v e  in to le r -  
ab le  a d v e rse  e tte c ts . CY P3A4 in d u c e rs  m a y  re d u c e  th e  
p lasm a  c o n c e n tra tio n s  of v ila z o d o n e  a lth o u g h  th is  h a s  n o t  
been evaluated.

V ilazo d o n e  s h o u ld  b e  vvithdravvn g ra d u a lly  to  r e d u c e  th e  
risk  o f  w ith d ra w a l sy m p to m s (see  a lso  VVithdravval, u n d e r  
P re c a u tio n s  o f F lu o x e tin e , p . 4 2 3 .3 ).

R e íe re n c e s .
1. Rickels K, tí ai. Evidence for eíRcacy and Ỉolerabiỉity of viỉazodone ỉn the 

ưeatm ent oí major depressive disorden a randomized, double-bíind, 
placebo-controlỉed trial. J Cỉin Psyáâatry 2009; 70: 326-33.

2. Davvson LA. Wat$on JM. Vỉlazodone: a 5-HT|A receptor agonist/ 
serotonỉn transporter Inhibitor íor the ưeatm ent of aííective disorders. 
CNS Neuroià Ther 2009; 15: 107-17.

3. Khan A. Vĩlazodone, a noveỉ duaỉ-actỉng serotonergỉc antidepressant for 
managing major depression. Exprrt Opin brvest Drugs 2009; 18:1753-64.

Preparations
Proprietary Preparalions (details a re  g iven  in  Volum e B) 

Single-ingredient Preporalionĩ. USA: Viibryd.

The Symbol t  denotes a preparation no longer actively marketed

Viloxaxíne Hydrochloride IBANM, USAN, riNNMi 
H idrọcỊoru ịộ  d e  viloxazina; IQ-58834; Viloxazina, h idroclor- 
u ro  de; Viloxazine, C hlorhydrate de; Viloxazim H ydrochlor-
i d u m ;  BnnoKca3MHa rM flpoxnopM fl. .
2-(2TEthoxyphenoxyrriethỵl)m orpholine hydrochloride . 
C ,3H.9N 0ÍH C I= 2738
ởiS  —  46817-91-8  (viloxaỉine); 35604-67-2  (viloxazine 
. hydrochlorịde) . : ■: ■ ; rv ; • ,;“y ■ ■■■;
ATC  —  N06AX09.

Ạ T C  Vet —  QN06AX09. 

u m  —  O Q W 30I1332

ProỊile
V iloxazine  is a  b icy d ic  a n tìd e p re s sa n t. L ike t h e  tr ic y d ic  
a n d d e p re s sa n ts  (see A m itrip ty lin e , p . 4 0 1 .1 ) , v i lo x a z m e  is 
a n  in h ib ito r  o ỉ  th e  reu p ta k e  o f n o ra d re n a lin e ;  i t  m a y  aỉso  
e n h a n c e  th e  re le a se  o f s e ro to n in  f ro m  n e u ro n a l  Stores. 
H o w e v e r, i t  d o e s  n o t  h a v e  m a rk e d  a n tim u sc a r in ic ,  
c a rd io to x ic  o r  sedative  p ro p ertie s .

V iloxazine  h y d ro c h lo r id e  h a s  b e e n  g iv e n  fo r  th e  
t re a tm e n t  o f dep ression . I t  sh o u ld  b e  w i th d ra w n  g ra d u a lly  
to  red u c e  th e  r isk  of w ith d ra w a l sy m p to m s.

Vortìoxetine IUSAN, piNNi 

:Lử-AẠ21004; Vortíoxetina; Vortioxétine; Vortioxetinum; 
BopTvioKceTMH. ‘
H2-[(2,4-Dimethylpheríyl)su(fanyl]phenyl}piperazine. 
C,8H22NjS=298.4 . ,
CAS— - 508233-74-7.
UNII —  302K1S3WQV.

Vortioxetíne Hydrobromỉde ỊUSAN, piNNMi 

Hidrobromuro de vortìoxetina; Vortioxétine, Brorrihydrate 
dẻ; Vortioxetini Hydròbropiĩdum; BópTMOKceTviHa rnflpo- 
6poMMfl.
C18H22N2S,HBr=379.4 '
CAS — 960203-27-4.
UNII —  TKS641KOAY.

ProHìe
V o rtio x e tin e  in h ib its  th e  r e u p ta k e  o f s e ro to n in  (5-H T; see  
F lu o x e tin e , p . 417 .1 ) a n d  is a n  a n ta g o n is t  a t  5-H T3 a n d  a n  
a g o n is t a t 5 -H T ia re c e p to n . I t  is g iv e n  o ra lly  as  th e  
h y d ro b ro m id e  in  th e  ơ e a tm e n t  o f d e p re s s io n  (p . 3 9 8 .1 ). 
D oses a re  ex p re sse d  in  tẹ rm s  of th e  base; v o r t io x e tin e  
h y d ro b ro m id e  1 2 .7m g is e q u iv a le n t to  ạ b o u t  l p m g  o f 
v o n io x e tin e .  T h e  in itial d o se  ỉs th e  e q u iv a le n t  o f  10 m g  o n c e  
d a ily , in c re a se d  to  20 m g  o n c e  d a ỉly  if to le ra te d .  A  do se  o f 
5 m g  daily  m a y  be co n sid e red  in  p a tie n ts  w h o  d o  n o t  
to le ra te  h ig h e r  doses.

T he m eta b o lism  o f v o r tio x e tin e  is m e d ia te d  b y  th e  
c y to c h ro m e  P 4 5 0  isoenzym es, m a in ly  CYP2D6: th e  d o se  
s h o u ld  b e  h a lv e d  ỉn  p a tie n ts  ta k in g  p o te n t  CYP2D6 
in h ib ito rs , a n d  sh o u ld  a lso  n o t  ex ceed  10  m g  d a ily  in  knovvn 
p o o r  CY P2D6 m etab o lise rs . C o n v e rse ly , t h e  d o se  of 
v o r tio x e tin e  m a y  b e  in c re a se d  to  a  m a x im u m  o f 3 tim e s  
t h e  orig inal d o se  in  th o se  tak ỉn g  p o te n t  in d u c e rs  o f CYP 
iso en zy m es fo r  lo n g er  t h a n  14  days.

A lth o u g h  v o r tio x e tin e  m a y  b e  s to p p e d  a b ru p t ly ,  
tra n s ie n t  vv ithdraw al sy m p to m s su c h  a s  h e a d a c h e  a n d  
m u sc le  te n s io n  h a v e  b e e n  re p o r te d  a íte r  a b ru p t lỵ  s to p p in g  
th e ra p y . P a tie n ts  tak in g  15 o r  20  m g  d a ily  s h o u ld  re d u c e  
th e i r  dose o f  v o r tio x e tin e  to  10 m g  d aily  ỉo r  1 w e e k  b e ío re  
sto p p in g .

R e íe re n c e s .
1 . Bidxan L. a  í/.  Vonioxetine (Lu AA21004) in gcneralized anxiety 

dỉsordcr results of an 8*week, multinational, randomixed. double-blind, 
placebo-controlled dlnical tría l Eur Neuropsychopharmacol 2012; 22: 
847-57.

2. Batdwin DS, tí  a i  Vortloxctinc (Lu AA2Ỉ004) ỉn the long-term  opcn- 
iabel treatm ent of major depressivc disorder. CurrMed R a  Opin 2012; 28: 
1717-24.

3. Chen G, t í  al. Pharmacokinetic drug íuteractions involving vortỉoxetine 
(Lu AA2Ỉ004), a multlmodai antidepressam. Oỉn Drug Invatig 2013; 33: 
727-36.
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Single-ỉngredient Preparations. USA: Brintellix.
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AntidiabeHc Drug Groups, p. 460 
' Alpha-glucosidase inníbitors, p. 460 
Amylin anaiogues, p. 460 
Bigúanides, p. 460
DipepHdyỉpeptidase-4 inhibitors, p. 460 
Glucagon-ỉike peptide 1 receptor ogonists, p. 460 
Insuiin, p. 460 
Meglitinides, p. 460
Sodium-glucose co-transportèr 2 inhibitors, p. 460

T his c h a p te r  d escrib es  d iab e te s  m eU itus ( ty p e  1, ty p e  2, a n d  
g e s ta tio n a l  d ia b e te s  m d l i tu s )  a n d  its m a n a g e m e n t  vvith 
a n tid ia b e tic s , in d u d in g  o ra l a n tid ia b e ũ c  d ru g s  a n d  in su lin .

Antidiabetic Drug Groups 

Alpha-glucosidase inhibitors
A lp h a -g lu c o s iđ a se  in h ib ito rs  ac t b y  d e la y in g  th e  a b s o rp tio n  
o f g lu co se  f ro m  t h e  g a s tro in te s tin a l  ư a c t .  T h e y  a re  g e n e ra lly  
u se d  in  th e  m a n a g e m e n t  o f ty p e  2 d ia b e te s  rae lli tu s . 
D esc rib ed  in  th ls  c h a p te r  a re

Acarbose, p. 468.2 Voglibose, p. 505.3
MiglitoL p. 493.3

Amylin analogues
A m y lin  is a  p a n c re a tic  p e p tid e  h o rm o n e , t h o u g h t  to  p lay  a 
ro le  in  t h e  re g u la tio n  o f  g lu co se  h o m o e o s ta s is . T h e  a m y lin  
a n a lo g u e , p ra m lin t id e ,  s lo w s th e  r a te  oi g a s tr ic  e m p ty in g , 
p re v e n ts  t h e  p o s tp ra n d ia l  r is e  in  g lu c a g o n  c o n c e n tra tio n s ,  
a n d  re d u c e s  a p p e ti te .  I t  is  u se d  w ith  in s u l ỉn  in  th e  
m a n a g e m e n t  o f  b o th  ty p e  1 a n d  ty p e  2  d ia b e te s  m e ỉl itu s . 
D esc rib ed  in  t h k  c h a p te r  a re  

Pramlintide, p. 496.ỉ

Biguanỉdes
B ig u a n id e  a n tld ia b e tíc s  m a y  h a  v e  se v era l a n io n s ,  b u t  a re  
c o n s id e re d  to  a c t  m a in ỉy  b y  d e c re a s in g  h e p a tic  g lu c o n e o -  
g en e sis  a n d  in c r e a á n g  p e r ip h e ra l  u til is a tio n  o l g lu co se . 
M e tío rm in  is  c o m m o n ly  u s e d  in  ty p e  2  d iab e te s  m elliru s , 
e s p e d a l ly  in  o v e n v e ig h t  p a tie n ts .  B ig u a n id e  a n tid ia b e tic s  
a ie  d e sc r ib e d  in  m o re  d e tâ il  on-p. 4 6 9 .3 .
D esc rib e d  in  th is  -ch ap te r a iẹ

Buíormin. p. 471.2 Phenlormin. p. 495.1
M edormin, p. 491.1

Dipeptidyipeptidase-4 inhibitors
D ip e p tid y lp e p t id a s e -4  in h ib i to r s  (g lip tin s )  im p a ir  t h e  
d e g ra d a tỉo n  o f  in c r e tin  h o rm o n e s ,  w h ic h  p la y  a  ro le  in  
g lu co se  h o m o e o s ta s is  b y  in c re a s in g  in su l in  sy n th e s is  a n d  
re le a se , a n d  r e d u d n g  g lu c a g o n  se c re tio n . T h e y  a re  u s e d  in  
th e  m a n a g e m e n t  o f  ty p e  2  d iab e te s  m ellitu s .
P e sc rìb e d  in  t h i ỉ  c h a p te r  a re

Aloglỉptm. p. 469.2 Siugliptin. p. 502.1
Linagliptin. p. 490.1 Tcneligliptin, p. 504.1
Saxagliptin. p. 501.2 VãldagUptin. p. 504.3

Glucagon-like peptìde 1 receptor agonists
G lu c a g o n - l ik e  p e p t id e  1 r e c e p to r  a g o n is ts  ( in c r e t in  
m im e tic s )  e n h a n c e  in su l in  s e c re tio n  in  th e  p re se n c e  o f 
r a is e d  g lu c o s e  c o n c e n tra t io n s ;  t h e y  a k o  s u p p re s s  in a p -  
p ro p r ia te  g lu c a g o n  se c re tio n , a n d  slovv g a s tr ic  e m p ty in g . 
T h e y  a re  u s e d  in  th e  m a n a g e m e n t  o f  ty p e  2  d ia b e te s  
m e ll itu s .
D esc rib ed  in  th is  c h a p te r  a re

E ienatíde. p. 473.1 Lixũenatìde. p. 491.1
Liraglutide. p. 490.2

Insulin
In su lin  t h e r a p y  k  e sse n tia l  in  th e  m a n a g e m e n t  o f ty p e  1 
d iab e te s  m e ll ỉtu s ,  a n d  m a y  b e  u se d  in  so m e  p a ú e n ts  w i th  
ty p e  2  d ise a se . H u m a n  in su l in  (p ro d u c e d  b y  m o d iỉic a tio n  o f 
p o r d n e  in s u l in  o r  b y  re c o m b in a n t  D N A  te c h n o lo g y )  h a s  
g e n e ra lly  re p la c e d  b o v in e  a n d  u n m o d ih e d  p o r ã n e  in su lin s . 
In su lin  a n a lo g u e s  a re  a lso  in  use .
D escrib ed  in  th ìs  c h a p te r  a re  

Insulin. p. 479.3

Meglitínides
M e g litin id e  a n tid ia b e t ic s  (g lin id e s ) , l ik e  s u lío n y lu re a s  
(p . 4 6 0 .2 ) ,  s t im u la te  t h e  r e le a se  o f  in s u l in  h o m  th e

Sulíonylureas, p. 460 
Thiazolidinediones, p. 460 

Diabetes mellitus, p. 460 .
Diagnosis of diábeles mellitus, p. 460 
Management ofdiabetes mellilús, p. 461 

Preventíon of diabetes mellitvs, p. 462 
Monitoring óf therapy in diabetes mellitus, p. 463 

Diabetes melĩitùs and pregnancy, p. 463 
Gestational diabetes mellilus, p. 464 

Diabetes mellitụs in surgery or critical illness, p. 464

p a n c re a s  b y  th e  in h ib i tio n  o f A T P -sen sitiv e  p o ta s s iu m  
c h a n n c ls . T h ey  a re  u s e d  in  th e  m a n a g e m e n t  o f ty p e  2 
d iab e te s  m ellitu s.
D escribed  in  th is  c h a p te r  a rc

Mitigỉinide, p. 493.3 Rcpaglinidc. p. 497.2
Nateglỉnide, p. 494.1

Sodium-glucose co-transporter 2 inhibitors
S o d iu m -g lu c o se  c o - t r a n s p o r te r  2  in h ib i to r  a n tid iab e tic s  
e n h a n c e  u r in a ry  e x c re tio n  o f g lu co se  b y  s u p p re s s in g  re n a l  
g lucose  rea b so rp tio n . T h e y  a re  u se d  in  th e  m a n a g e m e n t  of 
ty p e  2 d iab e tes  m ellitu s .
D escribed  in th is  c h a p te r  a re

CanagIiflozin. p. 471.2 Dapaglif1ozin. p. 472.2

Sulỉonylureas
S u llo n y lu re a  a n tid ia b e tic s  s tim u la te  th e  r e le a se  o f in su lin  
(rom  th e  p a n c re a s , b y  in h ib i tio n  o f A T P -sen sitiv e  p o tas s iu m  
c h a n n e k .  T h ey  a re  u s e d  in  th e  m a n a g e m e n t  of ty p e  2 
d iab e te s  m ellitu s . S u l ío n y lu re a  a n tid ia b c tic s  a re  d escrib ed  
in  m o re  d e ta il o n  p . 5 0 2 .3 .
D escribed  in  th is  c h a p te r  a re  

Acetohexamide, p. 469.2 
Carbutamide, p. 471.3 
Chlorpropamide. p. 472.1 
Glibendamide, p. 474.1 
Glibomuride, p. 474.3 
Gliđazide, p. 474.3 
Glimepiride, p. 475.2

Thiazolidinediones
T h ia zo lid in e d io n e  a n tid ia b e tic s  (g iitazo n es) a c t  as  se lec tiv e  
a g o n is ts  a t  th e  p e ro x is o m e  p r o li le ra to r -a c tiv a te d  re c e p to r  
g a m m a  (PPARy) to  im p ro v e  ỉn su lin  se n s it iv ity  in  a d ip o se  
tissue , sk e le ta l m u s d e ,  a n d  th e  liv e r . T h ey  a re  u se d  in  th e  
m a n a g e m e n t o f ty p c  2 d ia b e te s  m e ll itu s .
D escribed  in  th is  c h a p te r  a re

Pioglitazone, p. 495.1 Rosiglitazone. p. 498.3

Diabetes mellitus
D iab e tes  m ellitu s  is a  g ro u p  o f  d iso rd e rs  o f c a rb o h y d ra te  
m e ta b o b sm  in  w h ic h  th e  a c ú o n  o í in su lin  is d im in is h e d  o r  
a b s e n t t h ro u g h  a lte re d  se c re tio n , d e c re a se d  in s u l in  ac tiv ity , 
o r  a  c o m b in a tio n  o f b o th  íac to rs . I t  is c h a ra c te r ise d  by  
h y p e rg ly c a em ia . A s th e  d ise a se  p ro g re sse s  tis su e  o r  v a sc u la r  
d a m a g e  e n su e s  le a d in g  to  se v e re  c o m p lic a tio n s  su c h  as 
r e t in o p a th y , n e p h ro p a th y ,  n e u ro p a th y ,  c a rd io v a sc u la i  
d k e a se , a n d  ỉo o t  u lc e ra tio n .

D iab e tes  m e ll itu s  m a y  b e  c a te g o rise d  in to  s e v era l ty p es  
b u t th e  tw o  m a jo r  ty p e s  a re  ty p e  1 ( in s u l in -d e p e n d e n t  
d ia b e te s  m e ll itu s ;  ID D M ) a n d  ty p e  2  (n o n - in s u l ìn -  
d e p e n d e n t  d iab e te s  m e ll itu s ;  N ID D M ). T he  te r m  ju v e n i le -  
o n se t d iab e te s  h a s  so m e tim e s  b e e n  u se d  fo r ty p e  1 a n d  
m a tu r ity -o n s e t  d ia b e te s  fo r  ty p e  2.

T y p e  I  d i a b e t e s  m e l l ỉ t u s  is p re s e n t  in  p a tie n ts  w h o  
h a v e  lit tle  o r  n o  e n d o g e n o u s  in s u l in  se c re to ry  cap ac ity  a n d  
w h o  th e re lo re  r e q u ire  e x o g e n o u s  in su lin  th e ra p y  for 
su rv iv a l. T his ío rm  o f  t h e  d ise a se  h a s  a n  a u to - im m u n e  b asis  
in  m o s t  cases, a n d  u s u a lly  d e v e lo p s  b e ío re  a d u lth o o d . T h e  
a s so d a te d  h y p o in su l in a e m ia  a n d  h y p e rg lu c a g o n a e m ia  p u t  
su c h  p a tie n ts  a t  risk  of k e to s is  a n d  k c to a rid o s is .

In  t y p e  2 d i a b e t e s  m e l l i t u s ,  in su lin  s e c re tio n  m a y  
a p p e a r  n o rm a l o r  e v e n  e x cess iv e  (a n d  ty p e  2  p a tie n ts  a re  
th u s  less p ro n e  to  ke to s is )  b u t  it  is in su H ĩc ie n t to  c o m p e n sa te  
fo r in s u l in  re s is ta n c e  (p . 4 8 9 .1 ) . o b e s ity  is p r e s e n t  in  th e  
m a jo r ity  o f ty p e  2  p a tie n ts ;  n o n -o b e s e  p a tie n ts  t e n d  to  h a v e  
lovv in su l in  s e c re to ry  c a p a c ity  ( a l th o u g h  n o t  as  lo w  as  in  
ty p e  1 d iab e tes)  r a th e r  t h a n  a p p re d a b le  in s u l in  res is ta n c e . 
T ype 2 d iab e te s  ty p ic a ily  d e v e lo p s  la te r  in  Iife; it is ra re  in  
a d o le sc e n ts  a n d  c h ild re n  b u t  is b e c o m in g  m o re  p re v a le n t, 
r e la te d  in  p a r t  to  th e  in c re a se  in  o b e s ity  o c c u rr in g  
p a rt ic u la r ly  in  w e s te m is e d  c o u n tr ie s . Ít is d o s e ly  a s so d a te d  I

Glipiàde. p. 476.1 
Gliquidone, p. 476.3 
Glỉsentỉde, p. 476.3 
Glydopyramide, p. 479.1 
Glycydamide. p. 479.1 
To!azamide, p. 504.1 
Tolbutamide. p. 504.2

Diabetíc complicatíons, p. 464
Preventíon of diabetic complicalions, p. 464 
Diabetes-asỉoáated cardiovascular disease, p. 465 
Diabetic diarrhoea, p. 466 
Diabetic eye disease, p. 466 
Diabetic foot disease, p. 466 
Diabetic Keart disease, p. 466 
Diabetic nephropathy, p. 467 
Diabetic neuropathy, p. 467 

DiabeHc emergencies, p. 467

vvith c a rd io v a sc u la r  d ise a se , a n d  ih e  2  m a y  a rise  íro m  a 
c o m m o n  a n te c e d e n t  d e sc r ib e d  as th e  m e ta b o lic  sy n d ro m e .

Sce belovv for in ío n n a t io n  on :
• D iagnosis  o f  D íabeies  M e llitu s , p. 4 6 0 .3
• M a n a g e m e n t  o f D iab e tes  M e llitu s , p . 461.1
• P re v e n tio n  o l D iab c tes  M ellitu s , p . 4 6 2 .3
• M o n ito r in g  o f  T h tra p y  in  D iab e tes  M ellitu s , p . 463.1
•  D iab e tes  M e llira s  a n d  P re g n an c y , p . 4 63 .3
• G e s ta tio n a l D iab e tes  M e llitu s , p . 4 6 4 .1
• D iab e tes  M e llitu s  in  S u rg e ry  o r  C ritica l llln e ss  p. 4 6 4 .2

Diagnosis oỉdiabetes mellitus
D iagnosis is b a sed  u p o n  b lo o d -g lu c o se  c o n c e n tra t io n s  o r  
g ly ca ted  h a e m o g lo b in  (H b A ic) e x c e e d in g  se i v a lu e s  u n d e r  
s p e d h e d  c o n d it io n s . P a tie n ts  w i th  a b n o rm a l  b lo o d -g lu c o se  
c o n c e n tra tio n s  th a t  do  n o t  r e a c h  th e  d eD n cd  th re s h o ld  for 
o v e rt  d ìa b e te s  m a y  b e  c o n s id e re d  to  h a v e  impaired glucose 
tolerance (ỈGT) o r  impaired/'asting glucose (IFG). vvhich a re  risk  
ía a o r s  fo r  d e v e lo p in g  d ia b e te s  a n d  c a rd io v a sc u la rd is e a s e .1-2 
T h e  te rm  pre-diabetes h a s  b c e n  a p p lie d  to  1GT a n d  IFG, b u t  its 
u se  is d isc o u ra g e d  b y  VVHO.1 V e n o u s  p lasm a  g lu co se  
m e a s u re m e n t  is a d v o c a te d  as  th e  p re le r re d  m e th o d  for 
d iag n o s tic  b lo o d -g lu c o se  te s t in g . C a p illa ry  p lasm a  g lu co se  
m a y  still be  r e p o r te d  in  a re a s  w h e re  o n ly  c a p illa ry  sa m p lin g  
is a v a ilab le ; v e n o u s  a n d  c a p illa ry  sa m p le s  vvill g iv e  th e  sam e  
re s u lt  in  t h e  (a s t in g  sLate, b u t  n o n - ta s i in g  g lu co se  
c o n c e m ra t io n s  a re  h ig h e r  in  c a p illa ry  sa m p le s  t h a n  v e n o u s  
sam p les. G lu co sc  resu lts  in  w h o le  b lo o d  c an  d iffcr from  
th o se  in  p la sm a , d e p e n d in g  o n  v a r io u s  ĩac to rs . a n d  th e  
c o n v e rs io n  o f  ũ g u re s  f ro m  vvhole b lo o d  g lu co se  to  p lasm a  
g lu co se  c a n  th e r e ío r e  b e  p ro b le m a t ic .1 D iagnosis c a n  b e  
c o n íirm e d  u s in g  th e  oraỉ glucose lolcrance tcst (O G TT).1 T his 
tes t c o n sis ts  o f  a  1 2 -h o u r  fa s t  fo Ilo w ed  b y  m e a s u re m e n t  of 
th e  fas tin g  p la sm a -g lu c o se  c o n c e n tr a t io n  10 m in u te s  b e lo re  
th e  a d m in ìs t r a t io n  o í  a  7 5 -g  o ra l g lu co sc  lo ad  ( in  c h ild ren  
1 .75 g /k g  u p  to  a m a x im u m  o f 7 |g ) ,  a n d  l u n h e r  
m e a s u r e m e n t  o f th e  p la sm a -g lu c o se  c o n c e n tr a ú o n  2 h o u rs  
la te r .5 T h e re  h a s  b e e n  so m e  c o n íu s io n  a t  a n  in te m a t io n a l  
lev e l as to  v v h e th e r  th e  g lu co se  lo ad  s h o u ld  b e  75  g o f th e  
a n h y d ro u s  fo rm  o r  th e  m o n o h y d ra tc .  S o u rc es  a t  VVHO h a v e  
th e re ío re  su g g e ste d  th a t  th e  lo rm  s h o u ld  be s ta n d a rd ise d  as 
75 g o f a n h y d ro u s  g lu c o íe  (a n h y d ro u s  d e x ư o s e ) ,  tv h ic h  
w o u ld  b e  e q u iv a le n t  to  8 2 .5  g of th e  m o n o h y d ra te  (G lucose  
BP; d e x ư o s ẽ  m o n o h y d ra te ) .4

M e a s u re m e n l  o f H b A |C h a d  n o t  b e e n  rec o m m e n d e d  for 
r o u tin e  d ia g n o ỉis  b e c a u se  o (  a  lack  o f g lo b al s ta n d a rd ỉsa iio n  
a n d  u n c e r ta in ty  a b o u t d ia g n o s tic  th re s h o ld s .1 H ovvever, th is  
s itu a tio n  h a s  b e e n  rev ievved  b e c a u se  o f  th e  d e v e lo p m e n t  of 
a  n e w  r e íe re n c e  m e th o d  f o r  s ta n d a rd ise d  m e a s u r e m e n tỉ  
(see  u n d e r  M o n ito r in g  o f  T h e ra p y . p . 4 6 3 .1 )  a n d  grovving 
e v id e n c e  o f a  r e la tio n s h ip  b e tw e e n  H b A it a n d  lo n g -te rm  
c o m p lic a tìo n s  o f d iab e te s , p a r t ic u la r ly  re tinopaL hy . A n 
in te m a t io n a l  e x p e r t  c o m tn i t te e 5 su g g e ste d  th a t  in  n o n -  
p r e g n a n t  in d iv id u a k , d ia b e te s  s h o u ld  b e  d ia g n o se d  w h e n  
H bA ic is > 6 .5 % ;  d iag n o s is  s h o u ld  b e  c o n firm e d  w ith  a 
r e p e a t  H b A |C te s t  u n le s s  c lin ica l sy m p to m s  a n d  g lu co se  
c o n c e n t ta t io n s  a b o v e  11.1 m m o l/l i t r e  a re  p re s e n t .  T h e  
c o m m itie e  a lso  c o n s id e re d  th a t  i n d iv id u a k  vyith m e a su re s  
o f > 6 .0  to  < 6 .5 %  w e re  like ly  to  b e  a t  h ig h  risk  of 
p ro g re s s io n  to  d iab e te s . T h e  m e a s u r e m e n t  o f H b A |C h a s  
th e re ío re  b e e n  in c o rp o ra te d  in to  r e c o m m e n d a t io n s  fo r 
d iagnosis , b u t  W H O  p o in ts  o u t  th a t  i t  is n o t  a v a ila b le  in  
m a n y  p a r ts  o f t h e  w o rld  a n d  th a t  r e s u lts  m ay  b e  a l í e a e d  by  
a  ra n g e  o f ía c to rs  i n d u d in g  h a e m o g lo b in o p a th ie s ,  c e n a in  
a n a em ias , a n d  d iso rd e rs  t h a t  a ffec t re d  cell t u m o v e r  su c h  as 
m a la ria .6

T h e  foU ow ing  d ỉa g n o s tic  c r i te r ia  h a v e  b e e n  re c o m - 
m e n d e d , a l th o u g h  th e r e  a re  so m e  s lig h t d iffe re n c e s  
b e tw e e n  th o s e  o f  VVHO1-6 a n d  th e  A m e ric a n  D iab e tes  
A s s ó d a tio n .2

Diabetes mellitus;
•  d a s s ic  sy m p to m s  of h y p e rg ly c a e m ia  o r  h y p e rg ly c a em ic

crisk (including increased thirst and urine volume, and

All cross-reíerences reíer to entries in Volume A
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u n e x p la in e d  vveight loss), p lu s  a  r a n d o m  v e n o u s  p lasm a  
g lu co se  3= 11.1 m m o l/l itre 2
OT

•  in  th e  a b se n c e  o f s y m p to m s  a n d  u n e q u ìv o c a l h y p erg ly c - 
a e m ia ,  t h e  ỉo llo v v in g  d ia g n o s t ic  r e s u l ts  m u s t  b e  
c o n íi rm e d  o n  a  s u b s e q u e n t  d a y :
• ta s t ín g  v e n o u s  p la sm a  g lũ c o se  >  7 .0  m m o l/l i t r e 1,2 

( th e  c o rre sp o n d in g  v a lu e  iọr c ap illa ry  p lasma gỉucose 
is 7 .0  m m o l/lU re 7)
OT

• p la s m a  g lu co se  ^  11.1 m m o l / l iơ e  a f te r  a n  OGTT1,2 
( th e  c o rre sp o n d in g  v a lu e  ỉo r  ca p illa ry  p lasm a  g lucose  
is 1 2 .2 m m o l/ |iơ e 7)
o r  :•

• H b A lc o f >  6 .5 % 2,6 
I ra p a ire d  g iu co se  to le ra n c e  (IG T):
•  ía s tin g  v e n o u s  p lasm a  g lu c o se  < 7 .0 m m o l/ l i t r e  and 

p la sm a  g lu co se  3  7 .8 m m o l / l iư e  to  < l l . l m m o l / l i t r e  
a fte r  a n  OGTT1
ar

•  v e n o u s  p lasm a  g lu co se  7 .8  t o  l l .O tn m o l / l iư e  a f te r  a n  
OGTT2

Im p a ire d  la s t in g  g lu co se  (D?G):
• ía s tin g  v e n o u s  p lasm a  g lu c o se  6.1 to  6 .9 m m o l/ l i tr e  and 

(if m e a s u re đ )  <  7 .8  m m o l /l i t te  a f te r  a n  OG TT1
or

•  ía s t in g  v e n o u s  p lasm a  g lu c o s e  5 .6  to  6.9 mmol/Uữe2 
R aised  H bA ic  in d ic a tin g  a n  in c re a se d  risk  o f p ro g re ss io n  to  
d iabetes:
.  H bA lc o í  5 .7  to  6 .4 % 2
O th e r in d ic a to rs , s u c h  as  m e a s u ie m e n t  o f  a u to a n tib o d ie s  
(to  in s u l in  o r  isle t cetls, fo r e x a m p le )  a re  n ọ t  ro u tin e ỉy  u se d  
for d iag n o sis .

O nce th e  p re se n c e  o f  d ia b e te s  h a s  b e e n  c o n Ễ rm e d  th e  
d is t in c tio n  b e tw e e n  ty p e  1 a n d  ty p e  2 is m a  d e  o n  d ỉn ỉc a l  
g ro u n d s. s

ỉ. WHO, Internatỉonaỉ Dỉabetes Pederatíon. Dẹfỉnừion and diagnosừ of 
diabeta meỉũtus and intermediứU hypergtycmừt. Geneva: WHO, 2006. 
Avaiỉabỉe ac  http://whqỉíbdocwho.im/publication5/2006/ 
9241594934_eng.pdf (accessêd 16/05/11)

2. American Diabetes Assodatỉon. D iagnoás and dasstâcation o ỉ dỉabetes 
mellitus. Diứbetes Can  2011; 34 (suppl 1): S62-S69. Also avallable ac 
http://care.diabetesjoum als.org/content/34/Supplem ent_l/S62Jull.pdf 
(accessed 16/05/11)

3. WHO. Laboratory (Uagnoãs and monừơring o f diabcta mellinư. Geneva:
WHO, .2002. Avaiỉable at: http://whqlỉbdocwhoJnƯ hq/2002/
9241590483.pdf (accessed 16/05/11)

4. WHO. DeỊĩnữion, diagnosừ and classựkatíon o f diabetes meỉlừus and its 
compỉicatians. Geneva: WHO, 1999.

5. International EXpert Committee. International Expert Committee report 
on th e  role of the À1'C assay in the  diagnosis of đỉabetes. Diabetes Can 
2009; 32: 1327-34.

6. WHO. Use a f giyeated haemoỹỉobũì (HbAỉc) m the dỉagnoíis o f diabtíes 
meìlitus. Geneva: WH0, 2011. AvaOable a t  http://w w w .w hoJ m / 
dỉabetes/pubỉỉcatíons/repoit-hba lc_2011.pdf (accessed 16/05/11)

7. Asian-PadGc Type 2 Diabetes Policy Group. Type 2 diabeta: ựraữieal 
targets and tnatments. 3rd ed. Sydney: Health Communỉcatìons Ãustraỉia 
and In  Vivo Communications, 2002. Avaiỉabỉe ac  http://www.wpro. 
who.ỉnc/wpdd/downỉoads/Điabetes_Ẹook.pdí (accessed 16/05/11)

Management o f diàbetes mellìtus
D iet, e x e rd s e ,  a n d  th e  a p p ro p r ia te  u se  o f  a n tid ia b e tic  d ru g s 
i n d u d in g  in su lin ,  a re  all im p o r ta n t  a sp ec ts  o f  t h e  lo n g -te rm  
m a n a g e m e n t  o f d iab e te s  m e ll ỉtu s .  T h e  m a in  a im s  o ỉ 
m a n a g e m e n t  a re  to  o p tim ise  g ly caem lc  c o n tró l  a n d  to  
red u c e  th e  risk  o f d e v e lo p in g  c o m p lica tio n s  (see  also  
D iabetic  C o m p lica tio n s , p . 4 6 4 .2 ) .  F o r  th e  m a n a g e m e n t  of 
d iab e te s  m e ll itu s  in  m o re  speàũc g ro u p s, see  a lso  D iabetes 
M e llitu s  a n d  P reg n an c y , p .  4 6 3 .3 ,  G e s ta tio n al D iabetes  
M ellitu s , p . 4 6 4 .1 , a n d  D ia b e te s  M ellitu s  i n  S u rg ery  o r  
C ritical I lln e ss , p . 4 64 .2 .

DtETARY MODÌMCATỈON. D ie ta ry  c o n tro l  is  im p o r ta n t  in  
b o th  ty p e  1 a n d  ty p e  2  d ia b e te s .1'4 T h e  goa ls  o f  d ie ta ry  
m o d ih c a tio n  a re  to  m a in ta ĩn  g lu co se  c o n c e n tra tio n s  in  th e  
norm al range o r  as  dose to  n o r m a l  as possib le , a n d  a  lipid 
a n d  l ip o p ro te in  p ro íile  a n d  b lo o d  p res su re  th a t  re d u c e  th e  
risk  o f  m ac ro v a sc u la r  d ise a se . C o r r e a io n  o f  o b e s ity  is 
d e s ira b le  in  a ll p a tie n ts , a n d  vveíght loss in  p a tíe n ts  w ith  
ty p e  2  d ia b e te s  c a n  d e c re a se  in s u l in  res is tan ce , im p ro v e  
g ly ca e m ic  a n d  lip id  m e a su re s , a n d  re d u c e  b lo o d  p ressu re . 
T he in ũ u e n c e  o f d ie t  o n  d ia b e te s  is  su c h  th a t .a l l  d iab e tic  
p a tie n ts  n e e d  to  b e  a w a re  o f  t h e  co m p o s itio n  o f  foods a n d  to  
b e  a b le  to  m a k e  a d ju s tm e n ts  to  th e i r  d ie t, e sp e d a lly  to  
c o u n te r a c t  tre a tm e n t- in d u c e d  h y p o g ly ca e m ia . Hovvever, 
n e ith e r  p r o te in  re s tric tio n  n o r  v e iy  lo w  c a lo rie  d ie ts  a re  
r e c o m m e n d e d .4 A  h ig h  f ib re  in ta k e  m a y  lo w e r  b lo o d - 
g lu co se  c o n c e n tra tio n s  a n d  a d d it io n a l  fib re is  so m etim es 
ta k e n  i n  th e  fo rm  o{ g u a r  g u m  (see  p . 4 7 9 .2 ) . W e ig h t loss 
m e d ic a tio n  m a y  b e  a  u s e íu l  a d ju n c t  to  lU esty le ch a n g es  in  
th e  m a n a g e m e n t  of o v erv v e ig h t p a tìe n ts  w i th  ty p e  2 
d ia b e te s .4 T h e re  is so m e  e v id é n c e  th a t  ũ u o x e tin e ,  o r lis ta t, 
a n d  s ib u tr a m in e  c a n  a c h ỉe v e  m o d e s t  w e ig h t loss, a n d  th a t  
H u o x e tin e  a n d  o r lis ta t m a y  c o n tr ib u te  to  a  r e d u c tio n  in  
g ly c a te d  h a e m o g lo b in ,  b u t  lo n g - te rm  e ííe c ts  r e m a in  
u n c e r ta in .7 S o m e  p a tie n ts  m a y  b e  su ita b le  c a n đ id a tes  fo r  
b a ria tr ic  s u rg e ry .1,4

EXERCISE. A ỉl đ iab e tic  p a t ìe n ts  s h o u ld  b e  e n c o u ra g e d  to  
e x e rd s e ,  a c c o rd in g  to  th e i r  a g e  a n d  p h y s ic a l c a p ab ility .1'

3.5.4.S E x e rd se  im p ro v e s  c a rb o h y d ra te  m eta b o lism , in su lin  
sen sitiv ity ,9 a n d  c a rd io v a sc u la r  íu n c t ìo n .10 S m all r e d u c tio n s  
in  g ly c a te d  h a e m o g lo b in  (H b A lc) c a n  o c c u r  w i th  
e x e rd s e ,11,12 a n d  a  c o m b in a tio n  o f  a e ro b ic  a n d  res is ta n c e  
tra in in g  m ig h t b e  m o re  e ữ e c tiv e  t h a n  e ith e r  a lo n e .13 I t  is 
a lso  a  u s e tu l  c o m p o n e n t  o f  a n y  w e ig h t  r e d u c t io n  
p ro g ra m m e  a l th o u g h  d ie t  m a y  b e  m o re  eH ective in  
p ro m o tin g  vveight lo ss  a n d  m e ta b o lic  c o n tro l .10

ORAL AN7ĨDĨABETICS. F o r t h e  m a jo r ìty  of p a tie n ts  w i th  typ e  
2 d iab e tes, d ie t  a n d  e x e rd s e  a re  u su a lly  in su í& d e n t  to  
con  tro i t h e ừ  d isease  i n  th e  lo n g  te rm , a n d  th e  a d d ỉt ỉo n  o f  a n  

. o ral a n tid ia b e tic  (o ra l  h y p o g ly ca e m ic )  is n e e d e d  to  m a in ta in  
g lycaem ic  goals. T ra d it io n a lly , p a tie n ts  w ith  ty p e  2  đ iab e te s  
h a v e  b e e n  s ta r te d  o n  o ra l  th e r a p y  a ỉ te r  a  s u ita b le  tria l p e rio d  
of d ie ta ry  m o d iE c a tio n  a n d  ín c re a se d  p h y s ic a l ac tiv ity 2,4 
(u su a lly  a t  le a s t  3 m o n th s ) .  T h e  in t r o d u c t io n  a n d  
a d ju s tm e n t  o f d r u g  th e r a p y  m u s t  b e  in d iv id u a lise d , 
b a la n c in g  th e  p o te n t ia l  lo n g - te rm  b e n e S ts  a g a in s t  o th e r  
lac to rs  su c h  as a d v e rse  e ỉỉe c ts  a n d  ea se  o f u se . T h e  
P rogressive  n a tu r e  o f  ty p e  2  d ia b e te s  also m e a n s  th á t  m a n y  
p a tie n ts  w ill e v e n m a lly  re q u ire  c o m b in a tio n  o ra l th e ra p y , 
a n d  p o ssib ly  th e  a d d it io n  o f  in su l in .14 (T h e  d iffe re n t 
a n tid iab e tic  d ru g  g ro u p s  a re  o u t lin e d  p . 4 5 8 .1 .)
• M o s t p a tie n ts  w i th  ty p e  2  d ia b e te s  a re  overvvelgh t, a n d  

a re  p r e ỉe ra b ly  t r e a te d  w i th  t h e  b i g u a n i d e  m e t -  
ío rm in .5,4,14 I t  is  g e n e ra lly  w e ll  to le ra te d , d o e s  n o t  
c a u se  h y p o g ly ca e m ỉa  o n  i ts  o w n , a n d  h a s  e ỉ th e r  n o  e ữ e c t 
o n  vveight o r  p ro m o te s  m o d e s t  w e ig h t loss. H o w e v e r, it  
s h o u ld  n o t  b e  u s e d  in  p a tie n ts  vvith r e n a l  ũ n p a ir m e n t  in  
w h o m  it h as  a  r a r e  t e n d e n c y  to  c a u se  lac tic  a d d o s is .14 
A lth o u g h  d ru g  th e r a p y  is  n o t  n o rm a lly  n o t  g iv en  in  ty p e  
2  d iab e te s  u n t ỉ ỉ  d ie t  a n d  e x e rd s e  h a v e  ía iled , a  
E u ro p e a n /A m e ric a n  c o n se n su s  s ta te m e n t  ex p re sse d  th e  
v ie w  th a t  th is  g e n e ra lly  o c c u rre d , a n d  re c o m m e n d e d  
th a t  m e t ío rm in  b e  s ta r te d ,  vvith U íestyle in te rv e n t io n s ,  a t  
d iag n o s is .14

• A  s u l í o n y l u r e a  m a y  b e  c o n s id e re d  as a n  a lte m a t iv e  fo r 
f in t - l in e  o ra l m o n o th e r a p y  o f  ty p e  2  d iab e te s . T h e y  a re  
g e n e ra lly  u s e d  in  p a tie n ts  w h o  a re  n o t  o v e n v e ig h t,  w h e n  
m e t ío rm in  is n o t  to le ra te d  o r  is c o n tra -ứ id ic a te d , o r  u  a  
ra p id  resp o n se  is  n e e d e d  b e c a u se  o f h y p e rg ly c a em ic  
sy m p to m s.4 S u l ío n y lu re a s  h a v e  a  s im iỉa r  efficacy  to  
m e t ío rm in  in  te rm s  o f  b lo o d -g lu c o se  c o n tro l , b u t  c a n  
c a u se  h y p o g ly ca e m ia  a n d  a re  c o m m o n ly  a s so t ia te d  w ith  
vveight g a in .14 C h lo rp ro p a m id e  a n d  g lìb e n d a m id e  h a v e  
lo n g  h a lỉ- liv e s  a n d  h e n c e  a n  in c re a se d  te n d e n c y  to  c a u se  
h y p o g ly ca e m ia , a l th o u g h  a  la rg e  s tu d y 15 re p o r te d  th a t  
h y p o g ly ca e m ic  ep iso d e s  w e re  less t r e q u e n t  w dth c h lo r-  
p ro p a m id e  t h a n  g l ib e n d a m id e . N e v e rth e less , s h o rte r-  
a c tin g  s u lío n y lu re a s , s u c h  as  g l id a á d e ,  g lim e p ir id e , a n d  
g l ip iã đ e ,  a re  g e n e ra l ly  p r e íe r r e d .14
A  su H o n y lu re a  m a y  b e  a d d e d  to  th e ra p y  w h e n  g ly caem ic  
c o n ư o l  is in a d e q u a te  vvith  m e tío rm in  a lo n e .4' 14 A ỉa rm in g  
e v id e n c e 14 o f a n  in c re a se d  r isk  o f d e a th  in  p a tie n ts  
e n ro l le d  in  th e  U K  P r o s p e a iv e  D iabetes  S tu d y  (UKPDS) 
g iv e n  in te n s iv e  t h e r a p y  w i th  m e t lo r m in  p lu s  a  
su lío n y lu re a  w a s  n o t  b o m e  o u t  b y  íu r th e r  analysis, a n d  
th is  c o m b in a tio n  is vvidely u s e d  (see a lso  M e tlo rm in  
u n d e r  I n te ra c tio n s  o f S u lío n y lu re a s , p . 50 3 .3 ).

A lth o u g h  o th e r  o ra l  a n tíd ia b e tic s  a re  o f te n  l ic e n sed  ỉo r  
m o n o th e ra p y  of ty p e  2  d iab e te s , th e ir  u s e  is g e n e ra lly  
rec o m m e n d e d  w h e n  m e t ío rm in  a n d  su lỉo n y lu re a s  a re  n o t  
s u f f id e n tly  e ữ e c tiv e  o r  c a n n o t  b e  u sed .

A  t h i a z o l i d i n e d ỉ o n e  m a y  b e  a d d e d  to  e i th e r  m e r io rm in  
o r  a  s u lío n y lu re a  w h e n  a  c o m b in a tio n  o f th e s e  tw o  is n o t  
leasib le . A lth o u g h  in it ia t io n  o r  in te n s if ic a tio n  o f in su l in  
th e ra p y  is u s u a lly  p re íe r re d  to  o ral trip le  th e r a p y ,14 
a d d in g  a th ia z o lid in e d io n e  to  b o th  m e t ío rm in  a n d  a 
su U o n y lu rea , m a y  b e  c o n s id e re d  w h e n  in su lin  w o u ld  n o t  
be a  su ita b le  o p t io n .4 T h ia zo lid in e d io n e s  m a y  c a u se  
w e ig h t g a in , as  w e ll a s  ílu id  r e te n tio n  a n d  e x a c e rb a tio n  
o f h e a r t  ỉa ilu re , a n d  th e y  c a n  in crease  t h e  risk  o f b o n e  
ỉ ra c tu re  in  w o m e n .14-17 A lth o u g h  th e re  is so m e  e v id e n c e  
th a t  p io g li ta z o n e  m a y  h a v e  b e n e íic ia l  e ííe c ts  o n  
c a rd io v a sc u la r  o u tc o m e s , risks m a y  a c tu a ỉỉy  b e  in c re a se d  
w ith  ro sig lita zo n e  (se e  E ííec ts  o n  th e  C a rd io v a sc u la r  
Sy stem , p . 4 9 9 .3 )  a n d  th e  A m e ric a n  D iab e tes  A s s o d a tio n  
h a s  a d v ised  a g a in s t  t h e  u se  o f th is  th ia z o lid in e d io n e .14

•  M e g l i t i n id e s  h a v e  a  s im ila r  m e c h a n ism  o f a c tio n  to  
s u lío n y lu re a s  a n d  a re  o f te n  u se d  a s  a lte m a t iv e s .  
R ep a g lin id e  is  a lm o s t a s  e h e c tìv e  as m e ư o r m in  o r  th e  
su U o n y lu re a s , b u t  n a te g lirú d e  is c o n s id e re d  to  b e  
so m evvhat less eH ec tive . T h e  m eg litin id e s  a re  also  
a s so d a te d  w i th  vveight g a in , b u t  c a u se  h y p o g ly ca e m ia  
less  h e q u e n t ly .14 T h e ir  ra p id  o n s e t  a n d  sh o r te r  d u ra t io n  
o f a c tio n  m a y  b e  a d v a n ta g c o u s  in  p a tie n ts  w i th  e rra tic  
m e a l  p a tte m s .4’17

•  T h e  d i p e p t l d y l p e p t í d a s e - 4  (D P P -4 )  i n h i b i t o r s  sax - 
a g lip tỉn ,  s ỉta g lỉp tin ,  a n d  v ild a g lip tin , b e lo n g  to  a  
re la d v e ly  n e w  g ro u p  o f  o ta l  a n tid iab e tic s . T h e y a p p e a r  
to  b e  s lig h tly  Iess eH ective  t h a n  o th e r  a n tid ia b e tic s  for 
g ly ca e m ic  c o n tr o l ,18 b u t  lo n g - te rm  c o m p a ra tiv e  s tu d ie s  
o f  e íh c a c y  a n d  s a íe ty  a re  l a d đ n g .1’  D P P-4  in h ib ito rs  m a y  
b e  a d d e d  to  e i t h e r  m e t ío tm in  o r  a  su lío n y lu re a  w h e n  a 
c o m b in a tio n  o f  th e s e  tw o  is n o t  a p p ro p r ia te .4 S itag lip tín

m ay  be  a d d e d  to  b o th  m e t ỉo rm ỉn  a n d  a su lío n y lu re a  
w h e n  in su lin  w o u ld  n o t  b e  su ita b le . A  D PP-4 in h ib i to r  
m ay  be  p re íe ra b le  to  a  th ia z o lid in e d io n e  ư  su c h  th e ra p y  
w o u ld  be in a p p ro p r ia te .4 D P P -4  in h ib i to is  d o  n o t  h a v e  a 
sig n ih can t e ữ e c t  o n  vveight, o r  c a u se  h y p o g ly caem ia  
w h e n  g iv en  a lo n e .14

•  T he  effects o f a lp h a - g lu c o s i d a s e  i n h ib i to r s  a re  l im ite d  
to  re d u tín g  th e  r a te  oí d ig es tio n  a n d  a b so tp tio n  of 
carb o h y d ra tes , a n d  th e y  a re  less e ffec tive  t h a n  m e t-  
lo rm in  a n d  su U o n y lu re a s .14 T h e y  d o  n o t  c a u se  w e ig h t 
ga in  o r  h y p o g ly ca e m ia , b u t  a d v e rs e  g as tro in te s tin a l 
effects c a n  ỉ im it  th e i r  u s e .14,17 A carb o se  m a y  b e  
considered  as  a d d -o n  th e r a p y ,2 OI íor paúents u n a b le  to 
u se  o th e r  o ral a n tid ia b e tic s .4

T h ere  is in creasin g  in te re s t  i n  t h e  u se  o ỉ  o ra ỉ  an tỉd iab e tic s  as 
p o ten tia l a d ju n c ts  to  in su l in  t h e r a p y  in  c h ild re n  a n d  
ađo lẹscen ts w ith  ty p e  1 d iab e te s . D ru g s t h a t  h a v e  b é e n  trie d  
in d u d e  m e tío rm in  a n d  th ia z o lid in e d io n e s , vvhich ỉm p ro v e  
in su lin  sensitiv ity , a n d  ac a rb o se , as  i t  a lte rs  c a rb o h y d ra te  
ab so rp tio n .20 H ovvever, su c h  th e r a p y  is  n o t .e s ta b lish e d  a n d  
tu r th ẽ r  re se a rch  is n e e d e d .3

ữỉsvuN THERAPY. I n  g e n e ra l, a s  typ e  2  d iab e tes  progresses, 
th e  m ajo rity  o f p a tíe n ts  n e e d  m u ltip le  th e ra p ie s  to  a c h ie v e  
glycaem ic c o n ỡ o l .21 T h o se  w h o  c a n n o t  b e  c o n tto lle d  
a d e q u a te ly  b y  o ra l d rụ g  th e r a p y  a n d  d ỉe t  n e e d  ín su lin  e ith e r  
in  ad d itío n  to , o r  in  p lace  õ f, o r a l . th e r a p y .  H o w e v e r, as 
in su lin  th e ra p y  is  a s s o d a te d  w i th  m o re  h y p o g lỵ cáem ic  
ep isodes a n d  ã  g re a te r  te n d e n c y  to  w e ig h t  gain , i t  re m a in s  
reaso n ab le  to  b e g in  w ith  o ra l  t h e r a p y  in  ty p e  2  d iab e tes  
b e ío re  p ro ceed in g  to  ỉn su l in .22 W h e n  in s u l ỉn  is a d d e d  to  o ra l 
tre a tm e n t, m e r io rm in  is g e n e ra lly  c o n tin u e d .4 A lth d u g h  
so m e  suggest t h a t  s u lío n y lù re a s  m a y  b e  c o n tin u e d  a n d  
revievved u  h y p o g ly ca e m ia  o c c n rs ,4 o th e r s  advise  t h a t  b o th  
sụU ony lu reas a n d  m eg li tin id e s  s h o u ld  b e  s to p p e d  (or 
tap e re d  th e n  s to p p e d ) w h e n  in s u l in  ỉs s ta r te d .14 T h e  
c o m b in a tio n  o ỉ  in su lin  vvith a  th ia z o lid in e d io n e  is g e n e ra lly  
avo id ed  b ecau se  i t  in c re a se s  t h e  risk  o f  flu id  r e té n tío n  a n d  
h e a r t  ỉailu re ; n e v e rth e le s s , U K  g u id e lin e s  suggest t h ạ t  th e  
co m b ừ iatio n  of in su l in  w ith  p io g li ta z o n e  m a y  b e  c o n s id e red  
in  p a tie n ts  w h o  p rev iơ u s ly  h a d  a  m a rk e d  re sp o n se  to  a  
th iazo lid in ed io n e , o r  w h o s e l ) lo o d  g lu c o se  is in a d e q u a te ly  
c o n tro lled  o n  h ig h -d o se  in su l in .4 A carb o se  m a y  a lso  b e  
c o n tin u e d  w h e n  in s u l in  is s ta r te d .4 T h e ra p y  is o f te n  s ta r te d  
w ith  basal in su lin , g iv e n  as  a  lo n g -a c tin g  in su lin  a n a lo g u e  
(su ch  as in su lin  d e te m ir  o r  g la rg in e )  o r  In te rm e d ia te -a c tin g  
iso p h an e  in su lin .2,4,14 C o m b in a tio n  o f  a  single iso p h a n e  
in su lin  in je c tio n  a t  b e d tim e  (m o m in g  m je c tio n  is less 
eH ective) w ith  o ra l  h y p o g ly ca e m ic s  ( e i th e r  a  su lío n y lu re a , 
m e đ o n n in ,  o r  b o th )  is as e ỉfe c tiv e  as  in su lin  a lo n e , a n d  if 
m e ư o n n in  is u se d , is a s so d a te d  w ith  less  w e ig h t g a in .23 If 
H bA lc is p a rt ic u la iỉy  h ig h  a  b ip h a s ic  in su l in  m a y  b e  g iven  
tvvice da ily .2,4 A lte m a tiv e ly , m u ltip le - in je c tio n  re g im en s  
(basal in su lin  p lu s  m e a ltim e  in je c tio n s )  m a y  b e  u s e d  vvhere 
b lood  g lucose  c o n ơ o l  is su b o p tim a l o r  m e a ltim e  H exib ility  is 
desired .2,4,14

vvhile in su lin  m a y  n o t  b e  a  n e c e s sa ry  p a r t  o f  th e  
m a n a g e m e n t o f ty p e  2  d iab e te s , i t  is  e sse n tia l in  th e  
t re a tm e n t o f p a tie n ts  w ith  type 1, s in c e  th e y  h a v e  lit tle  o r  n o  
e n d o g e n o u s  in su lin  se c re to ry  c a p a d ty .  n i e  a im  o f  in su lin  
th e ra p y  is to  a c h ie v e  th e  b e s t  p o ss ib le  c o n trq l ọ ỉ  b lo o d - 
g lucose  c o n c e n tra tio n s , in  o rd e r  to  red u c e  lo n g - te im  
c o m p lica tio n s  o ỉ  d ia b e te s ,  w i th o u t  th e  r is k  o f  th e  
hypog ly caem ia  th a t  c a n  o c c u r  ư  to o  ũ n e  a  d eg ree  o f c o n tto l  
is a tte m p te d . T h e  ch o ic e  o f  in s u l in  reg im e n  w ill be 
in ílu e n ce d  by  se v e ra l  lac to rs  in d u d in g  age , U íestyle, p a tie n t  
p re ỉe re n c e , a n d  m e ta b o lic  ta ig e ts .  M a n y  p a tie n ts  w i th  type  
1 d iabetes h a v e  a  te m p o ra ry  im p ro v e m e n t i n  p a n c re a tic  
b e ta-cell íu n c tio n  so o n  a fte r  s ta r tin g  in su l in  tre a tm e n t.  This 
p ro d u ces  a  p e rio d  o f p a r t ia l  re m iss io n  k n o w n  as th e  
h o n e y m o o n  p h a se , d u r in g  vvhich a  sm all do se  o f  in su lin  
(0 .5 u n its /k g  o r  less da ily ) is s u H id e n t  to  m a in ta in  good 
c o n ư o l.3,24,23 H o w e v e r, a s  b e ta -c e ll d e s tru c tio n  c o n tin u e s  
th e  dose  o f in su l in  n e e d s  to  b e  in c re a se d  to  avo id  
h y p erg ly caem ia;24 in su l ỉn  r e q u i r e m e n ts  also in c re a se  w ith  
grovvth d u r in g  c h iỉđ h o o d , p a rt ìc u la r ly  d u r in g  p u b e r ty .24,25 
In su lin  doses a re  a d ju s te d  a c co rd in g  to  ío o d  in ta k e , e x e rd se , 
b lood  g lucose  m o n ito rin g , h y p o g ly c a e m ic  ep isodes , a n d  
H bA lc m e a su re s3,24,25 (see  a lso  M o n ito r in g  o f T h erap y , 
p . 4 6 3 .1 ). D osage sc h e d u le s  m a k e  u s e  o f t h e  v a ry in g  
d u ra tio n s  o f  a c tio n  o f  in s u l ỉn  a n d  in s u l in  a n a lo g u e s .3,24,25 
O ne, tw o , o r  th re e  in je c tio n s  d a ily  o f  b ip h asic  in s u l in  m ay  
b e  su itab le . In creas in g ly , hovv ev er, b a sa ỉ-b o lu s  re g im e n s  a re  
ad v o cated  to  im p ro v e  g ly ca e m ic  c o n ư o l .  T h ese  reg im en s  
c o m b in e  a n  in te rm e d ia te -  o r  lo n g -a c tin g  b a sa l in su lin  
(u su a lly  a t  b e d tim e  o r  tvvice d a ily ) w i th  m u ltip le  d o ses  o f  a  
sh o rt-  o r  rap id -ac tin g  in su l in  g iv e n  b e ío r e  m eals  a n d  snacks. 
C o n tin u o u s  s u b c u ta n e o u s  In su lin  in íu s ỉo n  th e r a p y  w ith  
m ea ltim e  b o lu se s  is  a  su ita b le  a l te m a t iv e  to  m u ltịp le  daily  
in jec tio n s  fo r a  grovving n u m b e r  ọ f  p a tie n ts  (fo r h i r th e r  
details, see  I n te n s iv e  A d m in is tr a t io n  R eg im en s u n d é r  Uses 
o f In su lin , p . 4 8 2 .3 ) .  A  ra p id -a c tin g  in su l in  a n a lo g u e  g iven  
sh o rtly  a f te r  m e a ls  tn a y  b ẹ  u s ẽ íu l  i n  v e ry  y o u n g  c h ild re n , to  
b e tte r  m a tc h  in su l in  d o s in g  vvith e rra tlc  ío o d  in ta k e .

OTHER DRUG TREATMENTS. O th e r  less  w e ll e s tab lish e d  d rugs 
m a y  also  b e  tr ie d  i n  th é  m a n a g e m e n t  o f d iab e tes  m ellitu s.

http://whq%e1%bb%89%c3%adbdocwho.im/publication5/2006/
http://care.diabetesjoumals.org/content/34/Supplement_l/S62Jull.pdf
http://whql%e1%bb%89bdocwhoJn%c6%afhq/2002/
http://www.whoJm/
http://www.wpro
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p a r t ic u la r ly  w h e n  c o n v e n t ío n a l  t h e r a p y  h a s  p ro v e d  
ĩm su c c e ss íu l.
•  A d d it io n  o ỉ  th e  a m y l l n  a n a l o g u e  p r a m lin tid e  to  in su lin  

t h e r a p y  c a n  re d u c c  p o s tp ra n d ia l  h y p e rg ly c a em ia  a n d  
im p ro v e  g ly ca e m ic  c o n tro l  in  p a t í e n t ỉ  w i th  ty p e  1 a n d  
ty p e  2  d ia b e te s .14-17’24 I t a lso  c o n tr ib u te s  to  vveỉght loss, in  
c o n tra s t  to  th e  w e ig h t  g a in  th a t  u s u a lly  o c c u rs  in  p a tie n ts  
t r e a te d  w i th  in su l in .  L ỉke in su ỉ in ,  p ra m lin ú d e  is g iv en  
s u b c u ta n e o u s ly ,  a n d  it c a n  in c re a se  th e  risk  o f  in su lin -  
in d u c e đ  h y p o g ly c a e m ia .

•  T h e  g lu c a g o n - lik e  p e p tid e  1 (G L P -1) re c e p to r  a g o n is t a n d  
i n c r e t ỉ n  m im ỉc  e x e n a t ìd e  m a y  b e  a d d e d  to  o ral 
a n tid ia b e t ic  t r e a tm e n t  of ty p e  2  d ia b e te s .4-14 A s w e ll as 
im p ro v in g  g ly ca e m ic  c o n ư o l.  it c a n  c o n tr ib u te  to  ív e ig h t 
lo ss, b u t  m u s t  b e  g iv en  s u b c u ta n e o u s ly . '4 H ypoglyc- 
a e m ia  c a n  o c cu r, p a r t ic u la r ly  w h e n  e x e n a t id e  is u se d  
w i th  a  su U o n y lu re a .17-1* L ira g lu tid e 171* is a n o th e r  GLP-1 
a g o n is t  lic e n sed  to  ư e a t  ty p e  2  d iab e te s  m e ll itu s  vrith  
o th e r  o ra l  a n tid ia b e tic s .

• T h e  s o d iu m - g lu c o s e  c o - t r a n s p o r t e r  2  i n h ib i to r ,  
d ap ag ]iflo z ìn , e n h a n c e s  th e  u r in a r y  e x c re tio n  o f g lucose  
b y  su p p re s s in g  re n a l  g lu co se  re a b so rp tio n  a n d  is u sed  in  
ty p e  2 d iab e te s . I t  im p ro v e s  g ly caem ic  c o n tro l  a n d  can  
c o n tr ib u te  to  vveigh t lo ss, a n d  m a y  b e  used  as 
m o n o th e r a p y  o r  w i th  o th e r  o ra l a n tid ia b e tic s  o r  
in su U n .27•2, S im ila r ly , c anag li(Ioz in  m ay  b e  u se d  lo r  th e  
m a n a g e m e n t  o f d ia b e te s .50

• C o le sev e la m , a n  o ra l  b i le - a c i d  s e q u e s t r a n t ,  m ay  b e  Ị 
a d d e d  to  m e đ o r m in ,  a  s u lío n y lu re a .  o r in s u l in  th e ra p y  in  
ty p e  2  d ia b e te s  a n d  m a y  b e  o f  a d d iú o n a l b e n e íi t  in 
p a tỉe n ts  w h o  a lso  h a v e  h y p e rlip id a e m ia . It c a n  e n h a n c e  
th e  r e d u c t io n  in  HbAic a lth o u g h  th e  m e c h a n ism  b y  
w h ic h  i t  d o e s  th is  is still u n d e a r .  C o le sev e la m  is r e p o n e d  
to  h ave . l it tle  e f f e a  o n  w e ig h t g a in  in  d iab e tic  p a tie n ts .31

•  T h e  d o p a m ỉ n e  a g o n l s t  b ro m o c r ip tin e  m a y  im p ro v e  
g ly ca e m ic  c o n ư o l  w h e n  u se d  as a n  a d ju n c tiv e  th e ra p y  in 
ty p e  2  d ia b e te s .32

•  T h e re  is so m e  e v id e n c e  th a t  a d ju n c tiv e  s u p p le m e n ta t io n  
w ith  t h e  t r a c e  e l e m e n t  c h ro m iu m  m a y  im p ro v e  
g ly ca e m ic  c o n ư o l  i n  ty p e  2 d ia b e te s .33-34 H o w e v e r. a 
sy s te m a tic  r e v ie w 34 ỉo u n d  th e  q u a lỉ ty  of m a n y  s tu d ie s  to  
b e  p o o r ,  a n d  a n a ly s is  w as h a m p e re d  by  th e  d iííe re n c e s  
a m o n g  c h ro m iu m  ío rm u la tio n s .  L o n g -te rm  sa íe ty  a n d  
e fficacy  h a v e  n o t  b e e n  e s ta b lish e d . T h e re  a re  so m e 
re p o r ts  o f im p ro v e d  in su l in  se n sitiv ity  a í te r  t re a tm e n t  
w i th  t h e  v a n a d i u m  salt. v a n a d y l su lla te . in  ty p e  2 
d ia b e te s .35-34

PANCRSATĨC TRANSPLANTATỊON. T ra n sp la n ta tio n  o f  t h e  w h o le  
p a n c re a s  i n  p a tie n ts  w i th  ty p e  1 d iab e te s  p o o r ly  c o n tro lle d  
b y  in s u l in  th e r a p y  h a s  Ied  to  in su l in  in d e p e n d e n c e , a n d  h a s  
u s u a lly  b e e n  c a n ie d  o u t  w i th  k id n e y  t ra n s p la n ta tio n  (see  
a lso  P a n c re a tic  T r a n sp la n ta tio n , p . 1 9 4 2 .1 ).37 T ra n sp la n ta -  
t io n  o l  p a n c re a tic  is le t  cells _has b e e n  d e v e lo p e d  as a n  
a l te m a t iv e .  S in c e  t h e  in t r o d u c t io n  o f t h e  so -c a lle d  
'E d m o n to n  P ro to c o l '3* a n d  re la te d  reg ira e n s  ío r  im m u n o -  
su p p re s s io n , a n d  im p ro v e m e n ts  in  te c h n iq u e s  fo r  h a rv e s t-  
in g  a n d  p re p a r in g  is le t  cells, m o re  e x p e rie n c e d  c e n tre s  a re  
n o w  r e p o r t in g  s o m e  s u c c e s s  i n  a c h ie v in g  in s u l in  
in d e p e n d e n c e .37 H o w e v e r, a t  p r e s e n t  su c ce ss tu l p a tìe n ts  
e x c h a n g e  lU e-long  in s u l in  th e ra p y  fo r  life -lo n g  im m u n o -  
s u p p re s s io n .  T h e  in d u c t io n  o f to le r a n c e .  le ss  to x ic  
im m u n o s u p p r e s s io n ,  a n d  e n h a n c e d  is le t e n g ra h m e n t  
r e m a in  th e  ío c u s  o f  in v e s tig a tio n .39’40 R e su lts  in  animals 
h a v e  s u g g e s te d  th a t  a  r e a so n a b le  d e g re e  of g ly caem ic  
c o n ư o l  m a y  b e  a c h ie v a b le  lo n g  te rm  v v ithou t im m u n o su p -  
p re s s io n , u s in g  a  v a sc u la ris e d  'a r t iS d a l  p a n c re a s ' c o n ta in ỉn g  
a llo g e n e ic  o r  e v e n  x e n o g e n e ic  isle t ce lls .41 Isle t cell 
r e p la c e m e n t  a n d  r e g e n e ra tio n  is a n o th e r  a re a  o f  r e se a rc h .42 
Haematopoietic stem celì transplantation is  a lso  u n d e r  
in v e s tig a tìo n , a n d  in s u l in  in d e p e n d e n c e  h a s  b e e n  re p o r te d  
in  a  sm a ll n u m b e r  o f p a tie n ts .43
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P re v e n t io n  o f  d i a b e t e s  m ellitu s . B ecau se  o v e it  d ia b e te s  i 
t h e  c u lm in a t io n  o f  a  p ro lo n g e d  p rocess, m e th o d s  to  d e la )  
o r  p r e v e n t  i ts  d e v e lo p m e n t  a re  b e in g  in v es tig a te d , e ith e : 
b y  m o d ư y in g  risk  ía c to rs  in  p o p u la tio n s  o r  g ro u p s , o r  b) 
ta rg e tin g  in d iv id u a ls  th o u g h t  to  b e  a t  h ig h  risk . V ariou: 
s tra te g ie s  a re  u n d e r  in v e s tig a tio n  to  p r e v e n t  t h e  o n s e t  01 
p r o g re s s io n  o f  t y p e  1 d i a b e t e s . 1-2 A n tig e n -sp e c iũ c  to le r  
a n c e  is b e in g  s tu d ie d  u s in g  o ra l  o r  in tr a n a s a l  in su l ĩn  ữ  
in d iv id u a ls  a t  risk . s u c h  as  f lrs t-  a n d  se c o n d -d e g re e  re la  
t iv e s  o f  p a tie n ts  w i th  ty p e  1 d iab e tes, a l th o u g h  so m e  evi- 
d e n c e  su g g e sts  th a t  s u c h  a  s tra te g y  m ig h t b e  u se fu l  o n ly  ir 
p a r t i c u la r  su b g ro u p s  o f  su b je c ts . T h e  u se  o f  n o n - s p e d f k  
im m u n o m o d u la to r s  h a s  a lso  b e e n  trie d , b u t  s tu đ ie s  u s in f  
n ic o t in a m id e  o r  B C G  v a c c in e  h a v e  fa iled  to  s h o w  b e n e h t  
T h e  ro le  o f  e a riy  e x p o s u re  to  cov/s m ilk  p r o te in  in  the  
d ie t. as  a  r ísk  ía c to r  in  th e  d e v e lo p m e n t  o f ty p e  1 d iab e te i 
in  in fa n ts  a t  risk , is a ]so  u n d e r  in v es tig a tio n . In  p a tie n tí  
w i th  r e c e n t-o n s e t  ty p e  1 d iab e tes, s im ila r  a p p ro a c h e s  are  
b e in g  s tu d ie d  in  a n  a tte m p t  to  p re v e n t  ( u r th e r  p a n c re a ti í  
b e ta  cell loss. T h e re~ h a v e  b e e n  so m e p o sitiv c  re su lts  in  th e  
s tim u la tio n  o f im m u n e  to le ra n c e  u s in g  t re a tm e n ts  based  
o n  h e a t  sh o c k  p ro te in  a n d  g lu ta m ic  acid d e c arb o x y lase  
R esu lts  íro m  s tu d ie s  o f an ti-C D 3  m o n o c lo n a l a n tib o d ie s 1 ' 
a n d  th e  a n ti-C D 2 0  a n tib o d y  r itu x im a b ’ a re  a lso  o f in te re s t  
T h c re  h a s  b e e n  so m e  success  wáth im m u n o su p p re s sa n t!  
s u c h  as c ic lo sp o rin , b u t  th e ir  u se  is lim ited  b y  c o n c em s 
a b o u t  to x ic i ty .1-2

P r e v e n tiv e  s tra te g ie s  fo r i n s u l i n  r e s i s t a n c e  a n d  t y p e  2 
d i a b e t e s  h a v e  te n d e d  to  lo cu s  o n  w e ig h t loes. d ie ta ry  
m o d if ic a tio n , a n d  e x e rc ise .4'5 S m o k in g  is also  a knovvn risk 
la c to r  lo r  tv p e  2  d ia b e tc s ,4-7 a lth o u g h  sm o k in g  cessa tion  
m a y  itse lí le a d  to  a  h ig h e r  sh o r t - te rm  risk of th e  co n d itio n  
a n d  s h o u ld  b e  c o u p le d  w i th  s tra te g ie s  ío r  d iab e te s  
p r e v e n t io n  a n d  e a rly  d e te a io n .7

P ro p h y la c tic  d ru g  th e ra p y  m a y  a lso  be  possib le . A 
s y s te m a tic  r e v ie w  c o n c lu d c d  th a t  th e re  '.vas g o o d  cv id e n c e  
ío r  a  r e d u c e d  i n d d e n c e  of d ia b e te s  in  p a tie n ts  t re a te d  vvith 
m e ư o rm in , a c a rb o se . o r  o r lis ta t, a l th o u g h  th e  a i t r i t io n  ra tes  
w e re  h ig h  vvith o rlis ta t; e v id e n c e  o f b e n e li t  h o m  sta tin s . 
o e s tro g e n , a n d  v a r io u s  a n tih y p e r te n s iv e  d ru g s  w a s  m o re  
c-quivocal. It w a s  c o n s id e re d  lik e ly  th a t  so m e  o f  th e  b e n e li ts  
vvere in d i r e a ,  d u e  to  d ru g - in d u c c d  vvcight loss, a n d  in  n o  
case  w a s  t h e  b e n e h t  d e rtn itiv e  e n o u g h  th a t  th e  d ru g  c ou ld  
b e  re c o m m e n d e d  fo r  d ia b e te s  p rc v e n t io n .4 R c c o m m e n d a -  
tio n s  fo r th e  p r e v e n t io n  o r  d e la y  o i  ty p e  2 d iab e te s  in 
in d iv id u a ls  w i th  im p a ire d  g lu co se  to le ra n c e  (IG T), im p a ire d  
ía s t in g  g lu co se  (IFG ), o r  a  ra is e d  g ly ca ted  h a e m o g lo b in  
(HbAĨc) su g g e st th a t  a l th o u g h  d ru g  th e ra p y  s h o u ld  n o t  be 
r o u tin e ly  u se d , m e t ío rm in  m a y  b e  c o n s id e re d  fo r  th o se  a t 
h ig h e s t  r isk  fo r  d e v e lo p in g  d ia b e te s  e s p e d a l ly  if th e y  
d e m o n s tra te  p ro g re s s io n  o f h y p e rg ly c a e m ia  d e sp ite  life sty le  
i^ te ^ v e n t io n .,

T h e re  a re  l im ite d  d a ta  to  s u p p o r t  th e  u se  of o th e r  d ru g s. 
S o m e  su g g e st th a t  a c a rb o se  m a y  also  b e  w o r th  c o n s id e rin g , 
w h i l e  o r l i s t a t  m ig h t  b e  u s c lu l  in  o b e s e  p a t i e n t s . 5 
T h ia z o lid in e d io n e s  h a v e  b e e n  s tu d ie d  a n d  rosigU tazone 
w a s  lo u n d  to  r c d u c e  th e  in d d e n c e  o f ty p e  2 d ia b e te s  in  
p a tie n ts  vvith 1GT o r  IF G ,10 b u t  th e  b e n e íí t  w as n o t  su s ta in e d  
a l te r  th e  d ru g  vvas s to p p e d .11 P io g lita z o n e  h a s  a lso  b e e n  
re p o r te d  to  r e d u c e  th e  risk  o f  p ro g re ss io n  to  ty p e  2  d iab e tes. 
b u t  to  c a u se  s ig n iíic a n t >vcight g a in  a n d  o e d e m a .12

T h e re  h a s  a lso  b e e n  in te r e s t  in  th e  e ííe c ts  o f ACE 
in h ib ito rs  a n d  a n g io te n s in  II r e c e p to r  a n ta g o n is ts . In  large  
s tu d ie s  t h a i  h a d  m a in ly  m e a s u r e d  c a rd io v a sc u la r  o u tco m e s  
in  p a tie n ts  w i th  c a rd io v a sc u la r  d isease , s e c o n d a ry  a n a ly ses  
s h o w e d  te d u c e d  ra te s  o f n e w - o n s e t  d ia b e te s ,15'14 su g g estin g  
t h a t  th e s e  d ru g s  m ig h t  h a v e  a p o te n ó a l  ro le  in  p re v e n t in g  
th e  o n s e t  o f  d ia b e te s  in  p a t ie n t ỉ  a t  risk. H o w e v e r, ram ip ril 
d id  n o t  p r e v e n t  d ia b e te s  w h e n  it vvas s tu d ie d  o v e r  a  m e d ia n  
o f  3 y e a rs  in  p a tie n ts  vvith IGT o r  IFG, a n d  n o  h is to ry  oi 
c a rd io v a sc u la r  d ise a se .15 A n o th e r  s tu d y  ỉo u n d  a sm all 
r e d u c t io n  ÚI t h e  i n d d e n c e  o i  d iab c te s  w ith  t h e  u se  o l 
v a ls a r ta n  in  p a tie n ts  w i th  IG T.14

S c re e n in g  fo r  1GT, IFG, ra is e d  H b A tc  a n d  d ia b e te s  h a s  
b e e n  e n c o u ra g e d , p a r t ic u la r ly  fo r  th o se  p a tie n ts  vvith risk  
l a a o r s . ’-17
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M o n H o rín g  o f  i h e r a p y  in  d i a b e l e s  m ellitu s. M o n ito r in g  of 
th e r a p y  is a n  in te g ra l  p a r t  io£ t h e  m a n a g e m e n t  o f a ll d ia- 
b e tic  p a tie n ts .  -

M a n y  p a tíe n ts  m o n ito r  th e ữ  b l o o d - g l u c o s e  c o n c e n tra -  
t io n s  re g u la rly  a t  h o m e , a n d  th is  is  e sse n tía l to r  th o se  o n  
in te n s iĩ ie d  in su l in  re g im e n s  w h e n  t ig h t  c o m ro l is re q u ữ e d . 
S e U -m o n ito rin g  ía d l i ta te s  th e  d e te c tio n  o f  h y p e r-  a n d  
h y p o g ly c a e m ia , a n d  c a n  b e .u s e d  to  g u id e  in su lin  d o se  
a d ju s tm e n t  re la tiv e  to  m e a ls  a n d  e x e r d s e .1'3

T h e  v a lu e  o f  s e ư - m o n ito rin g  o f  b lo o d -g lu co se  c o n c e n -  
t ra t io n s  in  p a tie n ts  w h o  a re  n o t  u s in g  In su lin  ũ  less d e a r ,  
a n d  th e  o p tim a l ữ e q u e n c y  a n d  t im in g  o f seU -m o n ito rin g  ÚI 
th e s e  p a tie n ts  h a s  n o t  b e e n  e s ta b lish e d .1 I t  m a y  be  u s e íu l  for 
p ro v id in g  in ío r m a t io n  o n  h y p o g ly c a e m ia  a s so d a te d  w ith  
o ra l  a n tid ia b e tic s , to  a ssess c h a n g e s  i n  g lucose  c o n ư o l w h e n  
m e d ic a tio n s  a n d  l iíe s ty le  a re  a lte rc d , a n d  to  m o n ito r  
c h a n g e s  d u r in g  in te r c u ư e n t  illn e ss .4 Hovvever, it m a y  h a v e  
o n ly  a  m o d e s t  in Ạ u e n c e  o n  im p ro v in g  lo n g - te n n  g ly caem ic  
c o n tro l .5

P a t ie n ts  u se  a  b lo o d  g iu co se  m e te r  to  m e a su re  g lu co se  
c o n c e n tra t io n s  in  c a p il la ry  b lo o d  ta k e n  h o m  a  fin g er p rick . 
F re q u e n c y  a n d  t im in g  m u s t  b e  in d iv id u a lise d , b u t  se v era l 
te s ts  a re  u s u a lly  s p re a d  th ro u g h o u t  th e  d a y .1-’ C o n tin u o u s  
g lu co se  m o n ito r in g  u s e s  a  s u b c u ta n e o u s  s e n so r  to  m e a s u re  
in te r s t i tia l  g lu co se , w h ic h  c o rre la te s  w e ll vvith p la sm a  
g lu c o s e .1 T h ese  m o n ito rs  c a n  a le r t  th e  User to  im p e n d in g  
e p iso d e s  o f h y p e r-  o r  h y p o g ly c a e m ia  a n d  p ro v id e  a d d it io n a l  
d a ta  o n  th e  p a t te m s  o f  g lu co se  c h a n g e  o v e r  tim e , w h ic h  c a n  
b e  u s e d  to  g u id e  in s u l in  dose  a d ju s tm e n t  a n d  im p ro v e  lo n g -  
te r m  g ly ca te d  h a e m o g lo b in  (H bA ic) c o n tro l. H o w ev er, self- 
te s t in g  o ỉ  cap ilỉa ry  b lo o d  is s tíll n e c essa ry  fo r  c a lib ra ú n g  
th e s e  d e v ic e s  a n d  m a k in g  a c u te  t r e a tm e n t  d e đ s io n s .1-4-7 
N o n - in v a s iv e  g lu co se  se n ỉo rs  h a v e  b e e n  d e v e lo p ed , b a se d  
o n  a  r a n g e  o f  te c h n o lo g ie s , b u t  v a rio u s  sh o rtc o m in g s  m e a n  
th a t  few , ư  a n y , a re  av a ila b le  fo r  d in ic a l  u se .7 D e te c tio n  o f 
u r in a r y  g lu co se  h a s  g eneraU y  b e é n  su p e rse d e d  b y  th e  
m o n ito r in g  o f  b lo o d  g lu co se . H ovvever, as lo n g  as re su lts  a re  
i n te r p re te d  co rre c tly , a n d  th e  llm ita tio n s  u n d e rs to o đ , u r in e  
g lu c o se  m o n ito r in g  c a n  b e  a u s e fu l  a lte m a t iv e  w h e re  b lo o d  
g lu c o sé  te s t in g  is n o t  possible.*  F o r  h r n h e r  in ío rm a tio n  o n  
g lu c o se  tes ts , see  p .  2 5 1 6 .3 .

For adequate diabetic control, varíous recommenđations 
have been made for capillary blood-glucose targets, usually 
measured preprandially (in a íasting State) and postpran- 
dially (at the usual glucose peak 1 to 2 hours aíter the start of 
a mẽal).
• In the U K,2 recommended goals for aẩuỉts are a 

preprandial concentration vvithin the range of 4.0 to
7.0 mmol/Iitre, and a postprandial concentration of less 
than 9.0 mmol/litre.
I n  t h e  U S A ,1 s lig h tly  h i g h e r  c o n c e n tr a t io n s  a re  
c o n s id e re d  a c c e p ta b le  a t  3 .9  t o  7 .2  m m o l/l itre  p re p ra n -  
d ia lly , a n d  less t h a n  lO .O m m o l/litre  p o s tp ra n d ia lly . 
T ig h te r  r e c o m m e n d a tio n s  h a v e  b e e n  m ad e  b y  th e  
In te r n a t io n a l  D ia b e te s  F e d e ra t io n  (ID F),’  vvhich a d v o -  
c a te s  lo w e rin g  g lu co se  m e a s u re s  to  as n e a r  a s  n o rm a l a s  is 
s a le ly  possib le , su g g estin g  ta rg e ts  o f 5 .5 m m o l/ l iư e  
p re p ra n d ia l ly  a n d  7 .8  m m o l/l it r e  p o stp ran d ia lly .

•  G oa ls  fo r  childrm d iffe r  h o m  th o s e  fo r a d u lts . A lth o u g h  i t  
w o u ld  b e  id ea l to  a c h ie v e  g lu co se  c o n tro l  as  n e a r  to  
n o im a l  a s  p o ss ib le , y o u n g  c h ild re n  h a v e  l im ite d  
h y p o g ly c a e m lc  avvareness a n d  a re  a t  risk  o{ p e n n a n e n t  
c o g n it iv e  im p a irm e n t  a h e r  e p iso d e s  o f sev ere  h y p o g ly c-  
a e m ia .1
I n  t h e  U K 2 r e c o m m e n d e d  g o a ls  a r e  p r e p r a n d ia l  
c o n c e n tra t io n s  o f  4 .0  to  8 .0 m m o l/ l i tr e  a n d  lêss t h a n  
lO .O m m o I/litre  p o s tp ra n d ia lly .
G u id a n c e  in  t h e  U S A 1 a d v o c a te s  a g e -sp e d f ic  p re p ra n d ia l  
g o a ls  o f  5 .6  to  1 0 .0  m m o l/l iơ e  fo r  c h ild re n  u p  to  6  y e a rs  
o f  age , 5 .0  to  1 0 .0  m m o l/l itr e  f o r  th o se  a g e d  6 to  12 y e a rs , 
a n d  5 .0  to  7 .2  m m o l/l iơ e  fo r  th o s e  ag e d  13 to  19 y e a rs .

u s  g u id a n c e  .also  .re c o m m e n d s  b e d tim e  o r  o v e m ig h t  
b lo o d -g lu c o se  goals o f 6.1 to  l l . l m m o l / l i t t e ,  5 .6  to
10 .0  m m o l/l itr e ,  a n d  5 .0  to  8 .3  m m o l/l itre ,  re sp ec tiv e ly , 
ỉo r  th e s e  s a m e  age  g ro u p s. I t  a lso  su g g ests  t h a t  
p o s tp ra n d ia l  m e a s u re s  sh o u ld  b e  m o n ito re d  w h e n  
th e r e  is a  d isc re p a n c y  b e tw e e n  p re p ra n d ia l  re su lts  a n d  
H bA ic v a lu e s , a n d  to  h e lp  assess g ly ca e m ia  in  c h ild re n  
a n d  a d o le sc e n ts  o n  b a sa l-b o lu s  in su l in  reg im en s .
T h e  I n te r n a t io n a l  S o d e ty  for P e d ia tr ic  a n d  A d o le sce n t 
D iab e tes  (ISP A D )5 re c o m m e n d s  5 .0  to  8 .0  m m o l/l itre  
p re p ra n d ia lly  a n d  5.0 to  lO .O m m o l/litre  p o s tp ra n d ia llỵ , 
a n d  sug g ests  a  b e d tim e  ta rg e t o f  6 .7  to  lO .O m m o l/l iư e  
a n d  a  n o c tu m a l  ta rg e t o f  4 .5  to  9 .0  m m o l/l itre .

D ia b e tic  d in ic s  a lso  m e a s u re  th e  d e g re e  o f  h a e m o g lo b in  
g ly c a tio n  (H b A ic )  as a n  in d ic a to r  o f lo n g e r  te rm  b lo o d - 
g lu co se  c o n tro l a n d  h e n c e  th e  rísk  o f  co m p lica tio n s . T estìn g  
is g e n e ra lly  r e c o m m e n d e d  a t  lea s t  tvvice e a c h  y e a r  in  
p a tie n ts  m e e t in g  ữ e a tm e n t  goals, a n d  m o re  h e q u e n t ly  
w h e n  g ly ca e m ic  c o n ơ o l  is  u n s ta b le .1-2-4 H b A lc Is e x p re sse d  
a s  th e  p e rc e n ta g e  o f  h a e m o g lo b ìn  t h a t  is g ly ca te d  o r  in  u n i ts  
o f  m m o l/m o l.  F o r  so m e tim e , a n  a ssay  e s ta b lish e d  b y  th e  
N a t io n a l  G ly c o h e m o g lo b in  S ta n d a r d iz a t io n  P r o g ra m  
(N G SP), w h ic h  w a s  b a se d  o n  th a t  u s e d  in  th e  D ia b e te s  
C o n ư o l  a n d  C o m p lic a tio n s  T rial (DCCT), h a s  b e e n  u s e d .10 A 
n e w  re le re n c e  m e th o d  w ith  in a e a s e d  s p e d h c i ty  h a s  b e e n  
d e v e lo p e d  b y  th e  In te rn a t io n a l  F e d e ra tio n  o f C lin ica l 
C h e m ìs try  a n d  L a b o ra to ry  M e d id n e  (IFC C) ío r  t h e  
c a lib ra tio n  o f  la b o ra to ry  in s tru m e n ts ,  w h ic h  p ro v id e s  
p e rc e n ta g e  r e s u l ts  th a t  a re  lo w e r t h a n  th o se  a rr iv e d  a t  b y  
th e  N G SP m e th o d  b u t  th a t  c a n  b e  c o n v e rte d  to  t h ê  
e q u iv a le n t  N G SP v a lu e . I t  w a s  su g g e ste d  in  2 0 0 7  th a t  in  
o rd e r  to  a v o id  c o n h ts io n  in  th e  d in ic a l  se ttin g , H bA lc resu lts  
s h o u ld  c o n tin u e  to  b e  re p o r te d  as  t h e  N G SP (o r DCCT- 
d e riv e d ) p e rc e n ta g e  re su lt, as w e ll a s  t h e  m etro lo g ic a lỉy  
c o r r e a  u n its  o f  m m o l/m o l  (m illim o les  o f  H bA ic p e r  m o le  o f 
to ta l  h a e m o g lo b in ) .10’11 I n  a d d itio n , a  s tu d y 12 s h o w in g  
c o rre la t io n  b e tw e e n  H bA ic a n d  a v e ra g e  g lu co se  c o n c e n tra -  
tio n s  h a s  p ro v id e d  e v id e n c e  to  s u p p o r t  re c o m m e n d a tio n s  
fo r H b A lc resu lts  to  also  b e  re p o r te d  as a n  e s tim a te d  a v e ra g e  
g lu co se  (eA G) i n  m m o l/l i t te .1' 11

L ike b lo o d  g lucose , goa ls  fo r  H b A u  v a ry . T h e  u su a l 
n o n -d ia b e tic  r e íe re n c e  r a n g e  is 4 .0  to  6 .0 % .
•  In  adults, U K  g u id elin es4 re c o m m e n d  th a t  a  g e n e ra l  

ta rg e t  o f 6 .5  to  7 .5 %  s h o u ld  b e  u se d  fo r  H b A lc in p a t ie n ts  
w i th  ty p e  2  d ỉab e te s . F o r  p a tìe n ts  w i th  ty p e  1 d ia b e te s ,2 
H b A lc lo w e r  t h a n  7 .5 %  is sug g ested . w h ile  a  go a l o f 6 .5 %  
o r  lo w e r  m a y  b e  of b e n e íi t  in  p a tie n ts  a t  in c re a se d  r is k  of 
a r te r ia l  d ise a se .
In  th e  U S A ,1 a  ta rg e t  o f b e lo w  7 .0 %  h a s  b e e n  
re c o m m e n d e d  fo r d ia b e tic  p a tie n ts  in  g e n e ra l, a n d  
po ssib ly  lo w e r  fo r  th o se  w ith  a  sh o r t  d u ra t io n  o f d iab e te s , 
lo n g  liỉe  e x p e c ta n c y , a n d  n o  s ig n ih c a n t c a rd io v a sc u la r  
d isease .
T h e  n ) F ’ a d v o c a te s  lo w e rin g  g lu co se  m e a su re s  to  a s  n e a r  
to  n o rm a l a s  sa íe ly  possib le , su g g e stin g  a  ta rg e t  H b A lc o ỉ 
less t h a n  6 .5 % .

•  F o r  children, a  ta rg e t H bA ic of less t h a n  7 .5 %  h a s  b e e n  
re c o m m e n d e d  in  th e  U K 2 a n d  b y  ISPA D .3
As fo r b lo o d -g lu c o se , g u ỉd a n c e  in  th e  U SA 1 ad v o c a te s  
a g e -sp e d f ic  ta rg e ts  fo r  H bA u ( <  8 .5 %  fo r  c h iỉd re n  u p  to  6 
y ẽ a rs  o f age , < 8 .0 %  fo r  th õ se  a g e d  6  to  12 yea rs , < 7 .5 %  
ĩo r  th o se  a g e d  13 to  19 y ea rs ) .

Less s tr in g e n t H b A lc ta rg e ts  m a y  b e  a p p ro p r ia te  fo r p a tie n ts  
w ith  a  h is to ry  of se v e re  h y p o g ly ca e m ia , l im ite d  life 
e x p e c ta n c y , a d v a n c e d  d iab e tic  co m p lica tio n s , e x te n s iv e  
c o m o rb id  c o n d itlo n s , o r  w h e r e  th e  g e n e ra l  go a l is d iữ ìc u lt  to  
a t ta in  in  lo n g -s ta n d in g  d ia b e te s .1-2 I t  h a s  a lso  b e e n  
su g g ested , in  t h e  lig h t o f  a  re t to sp e c tiv e  c o h o rt  s ru d y  
in v o l v in g  a lm o s t 4 8  o oo  p a tie n ts  o v e r  50  y e a rs  o ld  vvith ty p e  
2 d iab e te s  w h ic h  ío u n d  th a t  b o th  lo w  a n d  h ig h  m e a n  H bA ic 
v a lu e s  w e re  a s so d a te d  w íth  in c re a se d  a ll-ca u se  m o rta lity , 
th a t  a  m in im u m  H bA lc v a lu e  m ig h t n e e d  to  b e  s p e d B e d .15 
P o s tp ra n d ia l g lu co se  m a y  b e  ta rg e te d  ư  H b A lc goals a re  n o t  
m e t d e sp ite  re a c h in g  p r e p ra n d ia l  g lu co se  g o a ls .1’4

M e a s u r e m e n t  o f g l y c a t e d  s e r u m  p r o t e i n s ,  p a rt lc u la r ly  
a lb u m in , m a y  b e  u se d  to  give a n  in d ic a tio n  o f g lu co se  
c o n tro l, b u t  c o v e rs  a  s h o r te r  p e rio d  th a n  h a e m o g lo b in . S u c h  
m e th o d s  m a y  b e  u se lu l  fo r  m ea su rir tg  g ly ca e m ic  c o n tro l  in  
p a tie n ts  w i th  a b n o rm a l r e d  cell su rv iv a l- t im e .3 M e a su re -  
m e n ts  o f  u r in a r y  o r  b lo o d  k e t o n e s ,  to  d e te c t  im p e n d in g  
k e to a d d o s i s ,  s h o u ld  b e  m o n i to r e d  vvheri t h e r e  is 
u n c o n tro lle d  h y p e rg ly c a em ia , illn ess  w i th  le v e r  a n d /o r  
v o m itin g , e p iso d e s  of drovvsiness, a b d o m in a l p a ỉn , o r  ra p ld  
b re a th in g . B lo o d  k e to n e  m e a s u re m e n ts  a re  m o re  a c c u rã te  
t h a n  u r in a r y  te s t in g  fo r d ia g n o s in g  k e to ạ d d o s is .3

F o r  m o re  in ỉo rm a t io n  o n  m o n ito rin g  o f d iab e te s  m elỉitu s  
in  p re g n a n c y , see  p . 4 6 3 .3 , a n d  in  g e s ta tio n a l  d iab e te s  
m e ll itu s , se e  p .  4 6 4 .1 .
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Diabetes mellitus and pregnancy
A dverse  p r e g n a n c y  o u tc o m e s , i n d u d in g  s p o n ta n e o u s  
a b o n io n , c o n g e n ita l  m a lío rm a tio n , a n d  m ac ro so m ia , a re  
m o re  co rrư non  ìn  d iab e tic  t h ă n  in  n o n d ia b e tic  w o m e n . 
Im p ro v ed  m a n a g e m e n t  o f-'th e  p re g n a n t  d iab e tic  p a tie n t,  
p a rt icu la rly  in  e a r ly  p re g n a n c y , lessens  th e  in d d e n c e  o f 
su c h  e v e n ts , b u t  a n  In c re a sed  risk  stíll ex ists. D iab e tic  
w o m e n  a re  a d v ise d  to  p la n  th e ir  p re g n a n d e s  so  th a t  
g lycaem ic  c o n tro l c a n  b e  im p ro v e d  b e ío re  c o n c e p tio n .1'3 
R e c o m m e n d a tio n s  fo r  b lo o d  g lu co se  a n d  g ly ca ted  h a e m o -  
g lob in  (HbAic) a re  g e n e ra lly  d o s e r  to  n o rm a l t h a n  th o se  
rec o m m e n d e d  fo r  n o n p r e g n a n t  p a đ e n ts  (see  b e lo w ). H ig h e r  
targe ts  m a y  b e  n e c e s sa ry  fo r p a tie n ts  w i th  h y p o g ly ca e m ia  
unavvareness o r  t h e  in ab ility  to  co p e  w ith  ỉn te n s ih e d  
m a n a g e m e n t.3 F r e q u e n t  seU -m o n ito rin g  is a đ v ised  b e c a u se  
o f th e  in c re a se d  p o te n t ía l  fo r  ra p id -o n se t  in su lin - in d u c e d  
hy p o g ly caem ỉa , a n d  sh o u ld  b e  d o n e  b o th  b e ío re  a n d  a ỉte r  
m eals, a n d  a t  b e d tim e ;2-3 o ccasio n a l m e a su re s  ta k e n  
b e tw e e n  2  a n d  4 a .m .  h a v e  also  b ẽ e n  re c o m m e n d e d .3 
(P re g n a n t d ia b e tic  p a tíe n ts  a re  a t  r isk  o f  n o c tu m a l  
hy p o g ly caem ia  o w in g  to  c o n tin u e d  íe ta l g lu co se  c o n s tim p -  
t io n  w h ile  th e  m o th e r  is in  a re la tiv e ly  las tin g  State.) K e to n e  
tes tìng  is a lso  ad v isa b le , p a rt ic u lá riy  w h e n  th e r e  is p e rs is te n t  
h y p e rg ly caem ia  o r  th e  p a tíe n t  is unvvell, a s  d iab e tic  
k e to a d d o s is  c a n  d e v e lo p  q u ick ly  a n d  is a s so d a te d  w i th  a 
h ig h  risk oi íe ta l lo ss .2-3
•  P rep ran d ia l c a p il la ry  b lo o d -g lu co se  c o n c e n tra tio n s  o í 

betvveen  3.5 a n d  5 .9 m m o l/li tr e ,  a n d  1 - h o u rp o s tp ra n d ia l  
c o n c en tra tio n s  o f  b e lo w  7 .8  m m o l/l iư e , h a v e  b e e n  
rec o m m e n d e d  in  t h e  U K .2 In  th e  U SA ,1 a  goal o f  3 .3  to  
5 .4 m m o l/li tre  h a s  b e e n  su g g ested  fo r  p re p ra n d ia l , 
b e d tim e , a n d  o v e m ig h t  g lucose , w i th  a  p o s tp ra n d ia l  
goal of 5 .4  to  7 .1  m m o l/l itre , a n d  a  m e a n  d aily  g lu co se 3 of 
less t h a n  6 .2  m m o l/l itre .  T ig h te r  c o n tto l  (m e a n  b lo o d  
glucose less t h a n  4 .5  to  5 .0 m m o l/Ii tre )  s h o u ld b e  a v o id e d  
b ec au se  o t th e  r isk  o f feta l g ro w th  re s tric tio n .3

•  S uggested  H bA IC ta rg e ts  a re  belovv 6 .1 %  in  th e  U K 2 a n d  
b e lo w  6 .0 %  in  t h e  USA.3

In su lin  is th e  p r e íe r r e d  a e a tm e n t  ío r b o th  ty p e  1 a n d  ty p e  2 
d iabe tes  m e ll itu s  i n  p re g n a n c y . In su lin  reg im en s  a re  s im ila r  
to  th o se  in  n o n - p re g n a n t  p a tie n ts , u s in g  a b a sa l-b o lu s  
reg im en  o r  c o n tỉn u o u s  s u b c u ta n e o u s  ìn su lin  in lu s io n .3 As 
th e re  is l im ite d  ỉn ío rm a t io n  a b o u t  th e  sa fe ty  o f lo n g -a c tin g  
a n a lo g u e s , su c h  a s  in su lin s  d e te m ir  a n d  g larg in e , i so p h a n e  
in su lin  sh o u ld  b e  u s e d  ỉo r  th e  b a sa l c o m p o n e n t. T h e  rap id -  
ac tin g  in su l in  a n a lo g u e s , in su lin s  a sp a r t  a n d  lisp ro , a re  
co n s id e red  sa ỉe  fo r  u s e  d u r in g  p re g n a n c y , a n d  m a y  p r o d u c e  
b e tte r  p o s tp ra n d ia l  g lu co se  c o n ơ o l  vvith Iess h y p o g ly ca e m ia  
th a n  re g u la r  in su l ih .2-3 In su lin  r e q u ừ e m e n ts  m a y  d e c re a se  
d u r in g  t h e  firs t tr im e s te r ,  b u t  t h e n  d o u b le  o r  e v e n  trip le  
d u rin g  th e  c o u rs e  o !  th e  p re g n a n c y .3 C ap illa ry  b lo o d - 
g lucose  c o n c e n tra t ìo n s  sh o u ld  b e  m o n ito re d  d u r ìn g  la b o u r  
a n d  b ừ th ,  a n d  ỉn iụ l in  d o ses  w ill n e e d  to  b e  rẹ d u c e d  
im m e d ia te ly  a f t e r h ỉ r th .2

W o m e n  w ith  ty p e  2 d iab e te s  w h o  h a v e  b e e n ’ ta k in g  o ra l 
an tid iab e tic s  a re  u su a Ị ly  sw itc h e d  to  in su lin  fo r  th e  d u ra t io n  
o f th e  p r e g n a n c y .3 H o w e v e r, th e r e  is in c re a sin g  e v id e n c e  to  
suggest th a t  m e t ío rm in  m ig h t  b e  u se d  sã íe ly  d u r in g  
p rẽ g n a n c y , a n d  U K  g ủ id an c e 2 h a s  suggested  th a t  Ít m a y  b e
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http://www
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u s e d  e i t h e r  a s  a n  a d ịu n c t  o r  a lte rn a t ìv e  to  in su lin  if th e  
lik e ly  b e n e Đ ts  ừ o m  im p ro v e d  g ly ca e m ic  c o n tro l  o u tw e ig h  
th e  p o te n t ỉa ỉ  fo r  h a rm .  N e v e r th e le s s , th e  u se  o f o ral 
h y p o g ly c a e m ic s  d u r in g  p r e g n a n c y  re m a in s  c o n tro v e rs ia l; 
so m e  a rg u e  th a t  a lth o u g h  t h e r e  m a y  b e  in c re a s in g  e v id e n c e  
o ! íe tã l  s a íe ty , o ra l  t r e a tm e n ts  a re  n o t  su ff ic ie n tly  eH ective 
to  a c h ie v e  th e  t ig h t  p o s tp ra n d ia l  g ly ca e m ic  c o n tro l  th a t  is 
d e s ừ a b le  d u r in g  p r e g n a n c y .4 O th e rs  su g g e st t h a t  o ral 
ư e a tm e n ts  m a y  h a v e  a  ro le  in  p o o r ly  re so u rc e d  se ttin g s  
w h e r e  th e r e  is  a  la c k  o f  access  to  in s u l in .5

F o r  in to r m a t io n  o n  g e s ta t io n a l  d iab e te s  m e lỉ itu s , see  
p . 4 6 4 .1 . .
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G e s io tio n a l  d i a b e t e s  m ellitu s . G e s ta tio n a l d ia b e te s  rnell- 
itu s  is  d e S n e d  as  g lu co se  in to le ra n c e  w ú h  o n s e t  o r  first 
re c o g n itio n  d u r ìn g  p re g n a n c y , vvhich g e n e ra lly  reso lves 
vvith d e liv e ry . H ovvever, in c re a s in g  n u m b e rs  o f w o m e n  
w ith  u n d ia g n o s e d  ty p e  2 d ia b e te s  a re  b e in g  id en tìfie d  d u r-  
in g  s c re e n in g  ỉo r  g e s ta tio n a l  d ia b e te s .1

In it ia l  sc re e n in g  is b a sed  o n  th e  a s se ssm e n t o f risk  lac to rs  
su c h  as  a g e , b o d y -m a ss  in d e x  o r  b o d y -w e ig h t, p re v io u s  
g e s ta tio n a l  d iab e te s . íam ily  h is to ry  o f  d iab e tes, a n d  e th n ic  
o r ig in  w i th  a  h ig h  p re v a le n c e  o f  d iab e te s . V a rio u s  c riteria  
h a v e  b e e n  u se d  fo r  g e s ta tio n a l  d iab e te s , b u t  th e  A m e ric a n  
D ia b e te s  A s s o d a tio n  su g g ests  th a t  th o se  vvith risk  tac to rs  
s h o u ld  in itia lly  b e  s c ie e n e d  ío r  ty p e  2  d ia b e te s  u sing  
S ta n d ard  d ia g n o s tic  c rite r ia  (see  D iagnosis o í D iabetes  
M e llitu s , p . 4 5 8 .3 ) . F o r  w o m e n  n o t  fo u n d  to  h a v e  ty p e  2 
d iab e te s , a  7 5 -g  o ra l  g lu co se  to le ra n c e  te s t (OGTT) a t  2 4  to  
2 8  vveeks o f  g e s ta tio n  is u s e d  to  s a e e n  io r  g e sta tio n a! 
d ia b e te s  u s in g  a i t e r i a  o í:1-2
• ía s t in g  p la sm a  g lu co se  > 5 . 1  m m o l/l iư e  

or
•  p la s m a  g lu c o se  >  lO .O m m o l/l iư e  a t 1 h o u r  a í te r  an  

OGTT
OT

•  p la s m a  g lu co se  >  8 .5  r rư n o l/ l itre  a t  2  h o u rs  a i te r  an  
OGTT

As s h o w n  ío r  w o m e n  w i th  p re -e x is t in g  d iab e te s , good 
g ly ca e m ic  c o n ư o l  in  g e s ta tio n a l .d ia b e te s  r e d u c e s  th e  risk  of 
íe ta l  m a c ro so m ia  a n d  o th e r  c o m p lic a tio n s .3-’
•  G ly caem ic  g o a ls  in  th e  U K 3 a ĩe  p re p ra n d ia l  cap illa ry  

b lo o d -g lu c o se  c o n c e n ư a t io n s  o f be tv v een  3 .5  a n d
. 5 .9 m m o l/ l iơ e ,  a n d  a 1 - h o u r  p o s tp ra n d ia l  c o n c e n tra tio n  

o f b e lo w  7 .8 m m o I/ l iư e .
I n  t h e  U S A ,2-4 a p r e p r a n d ia l  g o a l  o f  le ss  t h a n
5 .3  m m o l /l iơ e  h a s  b e e n  su g g e ste d , w i th  a  p o s tp ra n d ia l  
g o a l  o f  le s s  t h a n  7 .8 m m o l / l i t r e  a t  1 h o u r  o r
6 .7  m m o l/l i t r e  a t  2  h o u rs .

H o v v e v e r , m e a n  c o n c e n t r a t i o n s  m a i n t a i n e d  belovv
4 .8  m m o l/l i t r e  c a n  in c re a se  th e  risk  o f íe ta l g ro w th  
im p a irm e n t.4

•M ost w o m e n  w i th  g e s ta tio n a l  d ia b e te s  c a n  be  m a n a g e d  
b y  d ie t  a n d  e x e rd s e  a lo n e .3-4 H o w e v e r, if th e s e  a re  
in s u íB d e n t ,  in s u l ịn  th e r a p y  m a y  b e  g iv e n  as ío r  p re g n a n t  
w o m e n  vvith p r e -e x is t in g  d ia b é te s .3-4 UK  g u id a n c e 3 also 
States t h a t  th e r e  is a d e q u a te  e v iđ e n c e  o{ e ỉb c a c y  a n d  sa íe ty  
to  c o n s id e r  m e t ío rm in  o r  g l ib e n d a m id e  as a n  a d ju n a  o r 
a l te m a t iv e  to  in su ỉin .

A n t id ia b e n c  t r e a tm e n t  s h o u ld  b e  s to p p e d  im m e d ia te ly  
a f te r  b ũ t b .3 M o st w o m e n  w ill r e t u m  to  n o rm a l  g lu co se  
to le ra n c e ,  a l th o u g h  fo llo w -u p  is r e c o m m e n d e d  b e c a u se  of 
a n  in c re a se d  l is k  o f  d e v e lo p in g  ty p e  2  d iab e te s  in  th e  
f u tu re :é h o w e v e r ,  so m e  w o m e n  vvill r e m a in  d iab e tic  o r  h a  ve 
o n g o in g  im p a ire d  g lu co se  to le r a n c e .2-4
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Diabetes mellitus in surgery or critical illness
S tre s s -in d u c e d  h y p e rg ly c a e m ia  is a s s o d a te d  vvith  su rg ery , 
tra u m a , a n d  a i t i c a l  iUness, a n d  w ill in c re a se  in su lin  
r e q u ữ e m e n ts .  I n s u l in -d e p e n d e n t  d iab e tic s  w h o  re q u ire  
s u r g e r y  u s u a lỉy  n e e d  to  b e  m a n a g e d  w ith  a  c o n tin u o u s  
in tra v e n o u s  in s u b n  in lu s io n , a n d  v a rio u s  a lg o r ith m s  h a v e  
b e e n  d e v e lo p e d  vvith  t h e  go a l o f a v o id in g  b o th  h y p o -  a n d  
h y p e rg ly c a e m ia . D íữ e re n t  b lo o d -g lu c o se  ta rg e ts  h a v e  b e e n  
su g g ested , u s u a lly  to  k e e p  p e rio p e ra tlv e  b lo o d  g lu co se  
b e lo w  10 .0  o r  l l .O m m o l / l i t r e ,  a n d  to  a im  ío r  n e a r  
n o rm o g ly c a e m ia .1' 3
• In  g e n e ra ỉ, insulin-dependent patients s h o u ld  b e  g iv en  th e ir  

n o r m a l  re g im e n  th e  d a y  b e ío re  th e  o p e ra tio n . O n  th e  d ay  
o f  su rg e ry , p a tie n ts  m a y  be  g iv e n  h a lf  t h e ữ  u su a l 
s u b c u ta n e o u s  b a sa l in su lin  d o se , o r  th e  fu ll b a sa l d o se  for 
th o se  u s in g  in su l in  g la rg in e  o r  a  c o n tin u o u s  s u b c u ta -  
n e o u s  in su l in  i n íu s io n .1-2 P e r io p e ra tiv e  in tra v e n o u s  
in su lin  in  s a lin e  is g iv en  as  a  v a ria b le  ra te  in íu s io n  Via 
a  sy rin g e  p u m p , vvith a s e p a ra te  5 o r  1 0 %  g lucose  
in íu s io n . P o ta ss iu m  c h lo r id e  m a y  b e  in d u d e d  in  th e  
g lu co se  in h ts io n 2 o r  g iv en  s e p a ra te ly .1 A ltem a tiv e ly , 
in su lin  m a y  b e  a d d e d  to  th e  g lu co se  in tu s io n ,3 o r  a 
c o m b in e d  in su lin -g lu c o se -p o ta s s iu m  in íu s io n  m a y  b e  
s u ita b le .2

• Nan-insulin-dcpetidcnt paiiints sh o u ld  h a v e  a n y  oral 
a m id ia b e tic  t r e a im e n t  o m itle d  o n  th e  d a y  o f su rg ery ; 
m e t ío rm in  s h o u ld  b e  s to p p e d  a t lea s t 24  h o u r s  b e ío re  th e  
p r o c e d u r e .1-2 A n  in tr a v e n o u s  in su lin  in tu s io n  m a y  be  
in d ic a te d  d u r in g  m a jo r  su rg e rv 1-2 o r  vvhen g ly caem ic  
c o n tro l  is p o o r .2 S u b s e q u e n t  c o n v e rs io n  b a c k  to  
s u b c u ta n e o u s  irisu lin  o r  o ra l a n tid ia b e tic s  sh o u ld  be  
u n d e r ta k e n  as so o n  as th e  p a tic n t  is a b le  to  r c s u m e  e a tin g  
a n d  d r in k in g  n o r m a l ly ,1-2 a l th o u g h  m e t lo rm in  sh o u ld  be 
■vvithheld fo r  4 8  to  7 2  h o u rs  a í te r  su rg e ry  o r  io d in a ted  
ra d io c o n tra s t  m ed ia , a n d  u n t il  n o rm a l  re n a l  íu n c i io n  h a s  
b e e n  c o n íirm e d .2

T he  ư e a tm e n t  o f  h y p e rg ly c a e m ia  is a lso  d e s ira b le  for 
c r i t i c a l l y  i l l  p a tie n ts ,  in c lu d in g  d iabe tic s . H o w e v e r, as vvell 
as th e  risks o f in su l in - in d u c e d  h y p o g ly ca e m ia , th e r e  is som e  
e v id e n c e  th a t  t ig h t  g ly caem ic  c o n ơ o l  m ig h t  in crease  
m o n a l i ty  in  th e s e  p a tie n ts  (see  a lso  C ritica lly  UI P a tien ts, 
u n d e r  In su lin , p . 4 8 3 .2 ) .  G u id e lin e s4-5 r e c o m m e n d  s ta r tin g  
an  in tra v e n o u s  in su l in  in íu s io n  a t a b lo o d -g lu c o se  th re sh o ld  
of lO m m o l/l i t r e  fo r  th e  ư e a tm e n t  o f p e rs is te n t  h y p erg ly c -  
aem ia  in  m o s t c ritic a lly  ill p a tic n ts  in  th e  in te n s iv e  care  
se ttin g . w ith  a  m a in te n a n c e  ra n g e  o f 7 .8  to  lO .O m m o I/litre .
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Diabetic complications
M u c h  o f  th e  in c re a se d  m o rta li ty  a n d  m o rb id ity  se e n  in  
d iab e tic  p a tie n ts  is th e  r e s u lt  o f  c o m p lica tio n s  th a t  d ev e lo p  
w ith  in c re a s in g  d u r a t io n  of d isease , p a r t ic u la r ly  w h e n  
g ly caem ic  c o n tro l  i s p o o r .  S u c h  c o m p lỉca tio n s  m a y  o rig in a te  
from  in c re a se d  g ly c a tio n  o f p r o te in s  a n d  o th e r  b io log ical 
m a c ro m o le c u le s  in  t h e  h y p e rg ly c a e m ic  e n v ir o n m e n t ,  
p a th o lo g ica l a c tiv a tio n  o f p ro te in  k in ase  c , o r  ừ o m  
in c re a se d  a c c u m u la t io n  o f so rb ito l a n d  o th e r p o ly o ls  vía th e  
a ld o se  r e d u a a s e  p a th v v a y ,1' 3 b u t  o th e r  ía c to rs  p lay  a n  
im p o r ta n t  ro le  in  d e te r m in in g  su sc e p tib il ity . A t th e  
macrơvascular lev e l, d iab e tic s  a re  p r o n e  to  h y p e r te n s io n  
a n d  isc h a e m ic  h e a r t  d isease , a n d  h e a n  d isease  is a  m a jo r  
c a u se  o f d e a th ;  c o n ư o l  o f  b lood  p re s su re  is novv se e n  as 
b e in g  as  im p o r ta n t  as  g ly ca e m ic  c o n tro l  in  p a tie n ts  w i th  
ty p e  2 d iab e te s . Mỉcrovascitlar t is su e  d a m a g e  is a n  im p o r ta n t  
íac to r  in  t h e  d e v e lo p m e n t  o f d ia b e tic  n e p h ro p a th y  a n d  
r e tin o p a th y ; it m a y  a lso  c o n tr ib u te  to  th e  o th e r  m ajo r  
co m p lica tio n , d ia b e tic  n e u ro p a th y .  C o lla g e n  a b n o rm a lit ie s  
a re  a lso  se en . D iab e tic s  w i th  p o o r  g ly ca e m ic  c o n ư o l  also  
h a v e  a n  in c re a se d  l ia b ility  to  s e v ere  b a a e r ia l  o r  íu n g a l 
ìnlection. S o m e tim e s  se v e ra l  í a a o r s  m a y  in te ra c t;  th u s  
n e u ro p a th y , in íe c tio n , a n d  im p a ire d  b lo o d  ÍIow  d u e  to  
m ac ro -  o r  m ic ro v a sc u la r  d isease  m a y  aỉl p la y  a ro le  in  th e  
d e v e lo p m e n t o f d ia b e tic  fo o t d isease , a c o m p lic a tio n  w h ic h  
c a n  u ltim a te ly  le a d  to  a m p u ta tio n .

F o r  m o re  in ío r m a t io n  o n  th e s e  c o m p lic a tio n s  see  u n d e r  
th e  h e a d in g s  P r e v e n t io n  o f  D ia b e tic  C o m p lic a tio n s  
(p. 4 6 4 .3 ), D ia b e te s -a s so c ia te d  C a rd io v a sc u la r  D isease  
(p. 4 6 5 .3 ), D ia b e tic  D ia ư h o e a  (p. 4 6 6 .1 ), D ia b e tic  Eye 
D isease (p. 4 6 6 .2 ), D ia b e tic F o o t D isease  (p. 4 6 6 .2 ), D iabetic

H e a r t  D isease  (p . 4 6 6 .3 ) ,  D ia b e tic  N e p h ro p a th y  (p . 4 6 7 .1 ) , 
a n d  D ia b e tic  N e u r o p a th y  (p. 4 6 7 .2 ).
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Prevention of diabetíc complicatìons. M u c h  a tte n tio n  h as  
b e e n  ío c u se d  o n  v v h e th e r  s tr ic t o r  t ig h t  g ly ca e m ic  c o n tro l  
c a n  m o d ity  t h e  d e v e lo p m e n t  o r  p ro g re s s io n  o f  d iab e tic  
c o m p lica tio n s . T ig h t g ly ca e m ic  c o n tro l  h a s  b e e n  shovvn to  
re d u c e  m ic ro v a s c u la r  c o m p lica tio n s  o f  b o th  ty p e  1 a n d  
ty p e  2  d iab e te s , b u t  e v id e n c e  for th e  p r e v e n t io n  o f m ac ro -  
v a sc u la r  d isease  is less  c o n v in d n g .

T h e  D ia b e te s  C o n tro l  a n d  C o m p lic a tio n s  T ria l (D C C T )1 
c o m p a re d  th e  effec ts  o f c o n v e n tio n a l in su l in  th e ra p y  vvith 
th o se  o f c o n tin u o u s  s u b c u ta n e o u s  in su l in  in íu s io n  o r  
m u ltip Ie -in je c tio n  reg im en s , o n  th e  d e v e lo p m e n t a n d  
p ro g re s s io n  o f e a r ly  c o m p lica tio n s  in  lype I diabetia. The 
in te n s iv e  t r e a tm e n t  w a s  a im e d  a t k e e p in g  p re p ra n d ia l  
b lo o d -g lu c o se  c o n c e n tra t io n s  b e tw e e n  3 .9  a n d  6 .7 m m o l/-  

; litre , p o s tp ra n d ia l  c o n c e n tra t io n s  a t less th a n  10 m m o l/I itre , 
a  vveẽkly 3 a .m . m e a s u r e m e n t  a t g r e a te r  t h a n  3 .6 m m o !/-  
I iư e . a n d  th e  m o n th ly  g ly ca ted  h a e m o g lo b in  (H b A |C) 
m e a s u re m e n t  a t less th a n  6 .0 5 % . In te n s iv e  in su lin  th e ra p y  
re d u c e d  th e  d e v e lo p m e n t a n d  p ro g re ss io n  of r e t in o p a th y ; it 
a ls o  r e d u c e d  th e  o c c u r r e n c e  o f  m ic r o a lb t im in u r ia .  
a lb u m in u r ia ,  a n d  c lin ica l n e u ro p a th y . T h e re  ivas a lso  a 
risk  r e d u a i o n  ío r  c o m b in e d  c a rd io v a sc u la r  a n d  p e rip h e ra l  
v a sc u la r  e v e n ts . b u t  it  w as b a sed  o n  a sm all n u m b e r  of 
e v e n ts  in  a  re la iiv e ly  y o u n g  s tu d y  p o p u la tio n . a n d  vvas n o t 
s ta tis tic a lly  s ig n ilic a n t. T h e  m a jo r  d isa d v a n ta g e  of im e n s iv e  
in su lin  th e ra p y  w a s  a th re e ío ld  g re a te r  risk  o f h y p o g ly c- 
a e m ia ; vveight g a in  w a s  also  s ig n iíic a n tly  g rea te r.

VVhile it  is a c c e p te d  th a t  so m e  p a tie n ts  vvill b e n e b t  from  
in te n s iv e  in su lin  rcg im e n s . th is  a p p ro a c h  re q u ire s  c a u tio n  
in  p a tie n ts  a t r isk  o f  h y p o g ly ca e m ia . A lso  su c h  in te n s iv e  
t r e a tm e n t  m ay  n o t  o h v av s b e  n e c essa ry , lo r  e x a m p le  in 
p a tie n ts  knovvn to  m a in ia in  good  c o n tro l  by  c o n v e n tio n a l 
d o sa g e  sc h cd u le s , o r  vvhere im p ro v e m e n i  can  be  o b ta in e d  
b y  s e tt in g  a c h ie v a b le  ta rg e ts  a n d  im p ro v in g  p a tie n t  
e d u c a t io n .2 H o w e v e r, in te n s iv e  th e r a p y  ca n  h e lp  su s ta in  
e n d o g e n o u s  in su lin  s e c re tio n  in  ty p e  1 d iab e tes, tv h ic h  is 
a sso c ia ted  vvith im p ro v e d  m cta b o lic  c o n tro l;3 th is  w o u !d  
ía v o u r  s ta r tin g  in te n s iv e  in su lin  th e r a p y  a t  a n  e a riy  stagc . 
A íte r  th e  DCCT f in ish e d  th e  p a tie n ts  r e n tm e d  to  th e i r  ovvn 
h e a lth c a re  p ro v id e rs  fo r d ia b e te s  ca re , b u t  w e re  iollovved in  
a  c o h o rt  s tũ d y  fo r a  íu r th e r  11 y e a rs .4 A lth o u g h  m o re  th a n  
9 0 %  o f a ll p a tie n ts  w e n t  o n  to  u se  in te n s iv e  th e ra p y . a n d  
g ly ca ted  h a e m o g lo b in  v a lu c s  b e c a m e  v e ry  s im ila r fo r b o th  
g ro u p s  d u r in g  th is  t im e , th e re  w e re  fe w e r  c a rd io v a sc u la r  
e v e n ts  a n d  lcss m ic ro a lb u m in u r ia  a n d  a lb u m in u r ia  in  th e  
g ro u p  th a t  h a d  re c e iv e d  in te n s iv e  t r e a tm e n t  d u r in g  th e  
o rig in a l DCCT. sh o tv in g  th a t  th e  b e n e fic ia l e ữ e c ts  of 
in te n s iv e  th e ra p y  vvere m a in ta in e d  lo n g  te rm . T h ir ty -y e a r  
o b se rv a tio n a !  fo IIo w -u p  of so m e  o f th e  p ầ tie n ts  in  th e  DCCT 
s tu d y 5 h a s  shovvn th a t  p ro li íe ra tiv e  r e t in o p a th y , n e p h ro -  
p a th y  a n d  c a rd io v a sc u la r  d ise a se  w e re  all s ig n ib c a n tly  
r e d u c e d  in  tb o se  w h o  h a d  in tc n s iv e  d ia b e te s  th e ra p y .

T h e  rc p o r ts  o f  t h e  UK P ro sp ec tiv e  D iabetes  Srudy  
(UK PDS) h a v e  p ro v id e d  s im ila r  e v id e n c e  in  p a tie n ts  vvith 
n e w ly  d ia g n o se d  type 2 diabeies. T h is s tu d y  h a s  e x a m in e d  th e  
ben eU ts  ol in te n s iv e  th e ra p y , u s in g  a v a r ie ty  o f d ru g s  w ith  
d ie t  a n d  ex e rc ise . In tc n s iv e  th e ra p y , vvhich a im e d  a t 
p ro d u c in g  ía s tin g  p lasm a -g lu c o se  c o n c e n tra tio n s  o f belovv 
6 m m o l / l iư e ,  s u b s ta n tia l ly  d e c re a se d  th e  risk  o í  m ic ro - 
v a sc u la r  c o m p lic a tio n s  ( p a n ic u la r ly  r e t in o p a th y ) .  T h e re  
w a s  n o  d iU eren cc  in  b e n e f i t  be tvveen  in te n s iv e  th e ra p y  w ith  
s u lío n y lu re a s  a n d  vvith in su l in .6 M e ư o rm in  a lso  p ro d u c e d  
b e n e b t  in  th e  o v c n v e ig h t  p a tie n ts  vvho rec e iv e d  i t.7 T he  
U K PDS did n o t  p ro v id e  u n e q u iv o c a l e v id e n c e  o f a r e d u c tio n  
in  m ac ro v a sc u la r  đ ỉse a se  vvith im p ro v e d  g ly caem ic  c o n ư o l, 
a l th o u g h  th e re  vvas so m e  su g g e stio n  of a  r e d u c ũ o n  in  risk  o í 
m y o ca rd ia l in ía rc t io n . Hovvever, it  d id  shovv th a t  v ig o ro u s 
c o n ư o l  o f b lo o d  p re s su re , u s in g  c a p to p r il o r  a te n o lo l  as  th e  
b r s t- lin e  d ru g s  in  h y p e n e n s io n ,  r e d u c e d  th e  risk  o f  b o th  
m ac ro v a sc u la r  a n d  m ic ro v a sc u la r  com pbcations ,* -’  suggest- 
in g  th a t  th is  sh o u id  h a v e  a h ig h  p r io r ity  in  th e  t r e a tm e n t  of 
ty p e  2  d iab e te s . P a tie n ts  r e tu m e d  to  th e i r  o w n  h e a lth c a re  
p ro v id e rs  a í te r  th e  U K PD S (in ish ed , b u i  w e re  fo lIow ed  up  
f o r a  íu r th e r  10 y e a rs . W ith in  a y ea r, th e  d if fe re n c e in  H b A lc 
betvveen  th e  in te n s iv e ly  a n d  c o n v e n tio n a lly  tre a te d  g ro u p s  
h a d  d isa p p e a re d , b u t  a  r e d u a i o n  in  m ic ro v a sc u la r  risk 
p e rs is te d  o v e r  th e  d e c a d e  a n d  vvas p a rt ic u la r ly  e v id e n i  in  
th o se  w h o  h a d  re c e iv e d  a su ư o n y lu re a  o r  in su lin .  In  
a d d it io n , th e  risk  re d u c tio n s  fo r  m y o c a rd ia l  in ía rc t io n  a n d  
d e a th  ử o m  a n y  c a u se  b e c a m e  s ta tis tica lly  s ig n iỉic a n t d u r in g  
fo llo w -u p .10 T h e  b lo o d  p re s s u re  d iU eren ces  be tvveen  th e  
g ro u p s  a lso  d isa p p e a re d , vv ith in  2 yea rs , a n d  th e  asso c ia te d  
risk  r e d u c tio n s  fo r  b o th  m ic ro v a sc u la r  a n d  m a c ro v a sc u la r  
c o m p lica tio n s  tv e re  n o t  su s ta in e d  a íte r  t ig h t  c o n tro l o( b lood  
p re s su re  w a s  lo s t .1*

http://www.nice.org.uk/
http://caje.diabetesjoumals.org/contem/34/SuppIemem_l/S62.full.pdf
http://care.diabetesjoumals.Org/contem/32/6/1
https://www.aace.com/siies/default/iiles/IDGC0731
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T h e  effec t o f ã g h t  g ly c a e m ic  c o n tro l h a s  a lso  b e e n  s tu d ie d  
in  ty p e  2  d ia b e tic  p a tíe n ts  w ith  p re -e x is t in g  d iab e tic  
co m p lica tio n s . T h e  in te n s iv e  a rm  o£ th e  A c tio n  to  C o n tro l 
C a rd io v a sc u la r  R isk  in  D ia b e te s  (ACCORD) s tu d y u  w a s  
s to p p e d  e a rly , a f te r  a  m e a n  o f  3.5 y e a rs  o f  fo lĩo w -u p , w h e n  
it b e c a m e  a p p a re n t  t h a t  t ig h t  g ly caem ic  c o n tro l in  p a tie n ts  
w i th  ty p e  2  d ia b e te s  a n d  a  h is to ry  o f  ca rd io v a sc u la r  d isease , 
o r  m u lt ip le  c a rd io v a sc u la r  r isk  íac to rs , d id  n o t  s ig n ih c a n tly  
r e d u c e  m a jo r  c a rd io v a sc u la r  e v e n ts  a n d  w a s  a s so d a te d  w ith  
in c ie a se d  d e a th  h o m  a n y  c a u se . T h e  re a so n  io r  th is  
in c re a se d  m o r ta li ty  r a te  w a s  u n d e a r ,  b u t  p ossib le  íac to rs  
in d u d e d  th e  lo w  H bA ic  g o a l ( ta rg e te d  to  b e lo w  6 .0 % ; a 
m e d ia n  o f  6 .4 %  w a s  a c h ie v e d ) ,  o r  th e  m a g n itu d e  o r  sp e ed  
o f r e d u c t io n  in  HbA ic- F iv e -y e a r  o u tco m e s  h o m  th e  
A C CO RD  s tu d y 13 c o n h rm e d  th a t  th e r e  w a s  a n  in c re a se d  
m o r ta li ty  r a te  a s s o d a te d  w i th  in te n s iv e  m u ltid ru g  th e ra p y  
to  re d u c e  H bA ic b e lo w  6 %  in  p a tie n ts  w i th  su b -o p tim a lly  
c o n ư o l le d  lo n g -s ta n d in g  d iab e te s  a n d  a  h ig h  risk  o ỉ  
c a rd io v a sc u la r  d ise a se . S u b g ro u p  a n a ly s is14 in d ic a te d  th a t  
in te n s iv e  th e r a p y  w a s  m o s t  lik e ly  to  in c re a se  risk  ín  p a tie n ts  
w i th  H b A IC > 8 .5 % ,  a s p ir in  u se  a t  s tu d y  en try , o r  in  
p a rt ic u la r , se U -re p o r te d  h is to ry  o f n e u ro p a th y . In te n s iv e  
th e r a p y  d id  d e la y  t h e  o n s e t  of a lb u m in u ria ,  an d , b y  so m e  
m e a su re s , e y e  c o m p lic a tio n s  a n d  n e u ro p a th y .15

T h e  A c tio n  in  D ia b e te s  a n d  V ascu la r  D isease: P re te ra x  
a n d  D ia m ic ro n  M o d iB e d  R e le ase  C o n ư o lle d  E v a lu a tio n  
(AD VAN CE) in d u d e d  p a t ìe n ts  w i th  ty p e  2 d iabe tes  a n d  a 
h is to ry  o í, o r  risk  ía c to rs  fo r, v a sc u la r  d isease . R esults  h o m  a 
m e d ia n  fo llo w -u p  o f  5 y e a rs  p ro v id e d  f u r th e r  ev iđ e n c e  fo r 
a n  a s s o d a t io n  b e tv v e e n  in te n s iv e  g lu co se  c o n tto l  (H bA lc 
6 .5 % ) a n d  a  r e d u c t io n  in  m ic ro v a sc u la r  risks, p a rt ic u la r ly  
n e p h ro p a th y , b u t  í o u n d  n o  s ig n ih c a n t effect o n  m a jo r  
m ã c ro v a sc u ĩa r  e v e n ts .16 I n  a  s e p a ra te  c o m p o n e n t of 
A D V A N C E, a  t ìx e d .  c o m b in a t io n  o f  p e rin d o p r il  a n d  
in d a p a m id e  re d u c e d  th e  r is k  o f a  m a jo r  miCTOvascular o r  
m a c r o v a s c u la r  c q m p l ic a t io n  c o m p a re d  w i th  p la c e b o , 
reg a rd le ss  o f  in it ia l  b lo o d  p res su re ; s ig n ih c a n t r e d u c tio n s  
w e re  s e e n  in  to ta l  c o ro n a r y  a n d  re n a l  ev en ts , b u t  n o t  
c e re b ro v a sc u la r  o r  d ia b e t ic  e y e  e v e n ts .17 F u r th e r  an a ly s is  of 
th e  AD VA NCE s tu d y  sho v v ed  th a t  c o m b in e d  b lood  p re s su re  
lovvering  a n d  in te n s iv e  g ly ca e m ic  c o n tro l  r e su lte d  in  
su b s ta n tia l  r e d u c t io n s  i n  m a jo r  r e n a l  e v e n ts  a n d  a ll-ca u se  
d e a th .18

A n o th e r  s tu d y  o f  g ly c a e m ic  c o n tro l, th e  V e te ra n s  A H aiis 
D ia b e te s  T rial (VA DT), f o u n d  th a t  lo tv e rin g  H bA IC to  6 .9 %  
in  p a tie n ts  w i th  p o o r iy  c o n ư o lle d .  lo n g -s ta n d in g  ty p e  2 
d ia b e te s  h a d  n o  s ig n ih c a n t  e S e c t o n  e ith e r  m ic ro v asc u la r  o r  
m a c ro v a sc u la r  c o m p lic a t io n s .1’

P io g lita z o n e  h a s  a lso  b e e n  s tu d ie d  in  p a tìe n ts  vvith 
e x te n s iv e  m a c r o v a s a i la r  d ise a se , b a se d  o n  th e  su g g e stio n  
th a t  i t  m ig h t  h a v e  b e n e h d a l  effects in  a d d itio n  to  its  e f f e a  
o n  g ly ca e m ic  c o n ư o l .  T h e  P ro sp ec tiv e  F io g litazo n e  C lin ica l 
T rial in  M a c x o v a sc u la r  E v e n ts  (PR O active) s tu d y  ta rg e te d  
H b A IC to  belovv 6 .5 %  a n d  e n c o u ra g e d  o p tim u m  lip id - 
lovvering, a n tip la te le t ,  a n d  a n tih y p e rte n s iv e  th e ra p y . O v e r  3 
y e a rs  it  ío u n d  n o  s ig n i íic a n t  b e n e h t  in  a  b ro ad  c o m p o s ite  
e n d -p o in t  th a t  in d u đ e d  m a c ro v a sc u la r  o u tco m e s  as  vvell as 
d e a th  h o m  a n y  c a u se , b u t  d id  r e p o r t  s ig n ih c a n tly  f e w e r  
e v e n ts  fo r  a  c o m p o s ite  e n d -p o in t  th a t  in d u d e d  o n ly  a ll-  
c a u se  m o rta li ty ,  n o n - fa ta l  m y o ca rd ia l in la rc tio n , a n d  
s ư o k e .20

In  a n  a tte m p t  to  c la r iíy  t h e  e ílec ts  o f  in te n s iv e  g ly caem ic  
c o n tro l  o n  c a rd io v a sc u la r  o u tc o m e s  in  ty p e  2  d iab e te s , a  
m e ta -a n a ly s is 21 c o m b in e d  d a ta  h o m  UKPDS, P R O a d iv e , 
AD VA NCE, VADT, a n d  A C CO RD , vvhich in d u d e d  a to ta l  oi 
m o re  t h a n  33 0 0 0  d ia b e tic  p a tie n ts .  L ook ing  a t  sep ara te  e n d -  
p o in ts , th e r e  w e r e  s ig n iíic a n t r e d u c tio n s  in  n o n -fa ta l  
m y o c a rd ia l  in ía rc t io n  a n d  e v e n ts  o f c o ro n a ry  h e a r t  d isease , 
b u t  th e  e f fe « s  o n  s tro k e  a n d  a ll-ca u se  m o n a li ty  w e re  n o t  
s ig n iíic a n t. A n o th e r  m e ta -a n a ly s is 22 in v o lv in g  13 s tu d ie s  
a n d  o v e r  3 4 0 0 0  p a tie n ts  c o n d u d e d  th a t  a  b e n e ũ t  o f 
in te n s iv e  t r e a tm e n t  o n  c a rd io v a sc u la r  a n d  a ll-c a u se  
m o rta li ty  c o u ld  n o t  b e  s h o w n , a n d  a lth o u g h  i t  w a s  
a s s o d a te d  w ith  m o d e s t  im p ro v e m e n ts  in  th e  risk  o f 
n o n - ỉa ta l  m y o c a rd ia l  in la rc t io n  a n d  m icT oa lbum inuria , it 
a lso  in c re a se d  th e  r is k  o f  s e v e re  h y p o g ly ca e m ia . A revievv o f 
r a n d o m is e d  c o n tr o l le d  s tu d ie s  a n d  m e ta -a n a ly se s  o f  
in te n s iv e  v e rs u s  c o n v e n t io n a l  g ly c a e m ic  c o n tro l  o n  
m ic ro v a sc u la r  a n d  m a c ro v a sc u la r  c o m p lica tio n s  in  b o th  
ty p e  1 a n d  2 đ ia b e te s 23 c o n d u d e d  th a t  in te n s iv e  th e ra p y  
sh o u ld  b e  u se d  a t  a n  e a r ly  s tag e  o f d iab e te s  a n d  th a t  fo r 
p a tie n ts  w i th  lo n g -s ta n d in g  w e ll c o n tro lle d  d iab e tes  i t  is 
m o re  re a s o n a b le  to  u s e  c o n v e n tio n a l  g ly caem ic  c o m ro l.

T h e  B ypass  A n g io p la s ty  R e v a sc u la risa tio n  In v es tig a tío n  
2 D ia b e te s  (B A R I2 D ) s tu d y 24 i n d u d e d  ty p e  2  d iabetics w h o  
w e re  c a n d id a te s  fo r  e le c t iv e  c o ro n a ry  rev a sc u la risa tio n . 
W h ile  rec e iv in g  a n tid ia b e t ic  th e ra p y  ta rg e te d  to  H bA lc less 
t h a n  7 .0 % , t h e  s tu d y  e x a m in e d  th e  e ttec ts  o f v a rio u s  
t r e a tm e n t  o p t io n s  o n  c a rd io v a sc u la r  o u tco m es. A íte r  am 
a v e ra g e  Io lIo w -u p  o f  a b o u t  5 y e a rs , t h e  ra te s  of su rv iv a l a n d  
m a jo r  c a rd io v a sc u la r  e v e n ts  d id  n o t  d iííe r  o v era ll b e tw e e n  
g ro u p s  a llo c a te d  to  e i t h e r  m ed ic a l th e ra p y  a lo n e  o r  p ro m p t  
re v a sc u la r is a tio n  ( p e r c u ta n e o u s  c o ro n a ry  in te rv e n t io n  o r  
c o ro n a ry -a r te ry  b y p a ss  g ra í t in g  as a p p ro p r ia te )  p lus  m ed ic a l 
th e r a p y .  In  s u b g ro u p  a n a ly s is , th e r e  w e re  le w e r  m a jo r

ca rd io v a sc u la r  e v e n ts  in  c a n d id a te s  for b y p a ss  g ra ítin g  w h o  
u n d e rv v e n t p ro m p t  su rg e ry  c o m p a re d  w i th  th o se  a llo ca ted  
to  m ed ic a l th e ra p y . H o w ev er, th e r e  w a s  n o  s ig n ih c a n t 
d iffe ren ce  fo r  th o se  w h o  w e re  c a n d id a te s  fo r  p e rc u ta n e o u s  
in te r v e n t io n  w h e n  c o m p a re d  w i th  m ed ic a l th e ra p y . T h e  
ty p e  o f m ed ic a l th e r a p y  ( in su lin -se n s itis in g  o r  in su lin -  
p ro v id in g  d ru g s)  a lso  h a d  n o  a p p a re n t  e ffe c t o n  o u tco m e .

T h e  re la tio n sh ip  b e tw e e n  p o s tp ra n d ia l  g lu co se  c o n c e n -  
tra t io n s  a n d  th e  d e v e lo p m e n t o f  d ia b e tic  c o m p lica tio n s  is 
u n d e r  in v e s tig a tio n . E p id em io lo g ica l s tu d ie s  in  g e n e ra l  
p o p u la tio n s  h a v e  shovvn a n  a s s o d a t io n  b e tw e e n  m ac ro -  

. v a sc u la r  d isease  a n d  h y p e rg ly c a e m ia  a í te r  a  g lu co se  
ch a lle n g e . H o w e v e r, th e re  a re  l im ite d  d a ta  a b o u t th is  
re la tio n sh ip  in  d iab e tic  p a tìe n ts . T h e re  is a lso  so m e  e v id e n c e  
t h a t  p o s tp r a n d ỉa l  h y p e rg ly c a e m ia  is  a s s o d a te d  w i th  
a c c e le ra te d  a th e ro sd e ro s is . W h e th e r  ta rg e tm g  p o s tp ra n d ia l 
g lu co se  c o n c e m ra tio n s  ca n  re d u c e  o r  p r e v e n t  c a rd io v as- 
c u la r  c o m p lica tio n s  is y e t to  b e  e s ta b lish e d .25 T h e  A m e ric a n  
D iab e tes  A s s o d a tio n 26 h a s  s u g g e s te d  th a t  fo r  p a tíe n ts  w i th  a 
ra ised  H bA ic d e sp ite  p r e p ra n d ia l  g lu co se  v a lu e s  w ith in  th e  
ta r g e t  r a n g e , a  p o s tp r a n d ia l  t a r g e t  o f  lo w e r  t h a n  
lO .O m m o l/l it te  (m e a su re d  1 to  2 h o u rs  a h e r  th e  s ta r t  of 
th e  m ea l)  m a y  h e lp  to  r e d u c c  H bA ic. T h e  In te rn a t io n a l  
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Diabetes-associated cardiovascular disease. D iabetic 
p a tie n ts  a re  a t  in c re a se d  risk  o f ca rd io v a sc u la r  d ỉsease , an d  
i t  is  a p p a re n t th a t  t ig h t  g ly caem ỉc  c o n ư o l a lo n e  is n o t  suỉ- 
f id e n t  to  a v o id  co m p lica tio n s .1 D ie t a n d  e x erc ise  are  
im p o r ta n t  c o m p o n e n ts  o f ca rd io v a sc u la r  risk  r e d u c tio n  for 
diabetics, a s  w e ll as th e  c o n tro l  o f b lo o d  p re s su re  an d  
s e ru m  lipids, u se  o f a n tip la te le t  th e ra p y , a n d  t h e  avoid- 
a n c e  o ỉ sm o k in g . F o r  b ro a d e r  d iscussions a b o u t  t h e  m an - 
a g e m e n t o f c a rd io v a sc u la r  disease , see  C a rd io v a sc u la r  Risk 
R e d u c tỉo n  (p . 1246 .1 ), H y p erlip id aem ias  (p. 1 2 4 8 .1 ), a n d  
H y p e r te n s io n  (p. 125 1 .1 ). P e r ip h e ra l a r te r ia l  d ỉsease  is 
m o re  c o m m o n  in  d iabetics, is  a s so d a te d  w ith  a n  inCTeased 
r isk  of c a rd io v a sc u la i a n d  c e re b ro v a sc u la r  e v e n ts , a n d  is a 
c o n tr ib u tin g  ỉa c to r  to  d iab e tic  ỉo o t d ise a se  (see p . 466 .2); 
c a rd io v a sc u la r  risk  r e d u c tio n  is th e re ío re  s ơ o n g ly  advo- 
c a te d  in  d ia b e tic  p a tìe n ts  w i th  p e rip h e ra l  a rte ria l dlsease .2,3 
T h e  m a n a g e m e n t o ỉ p e rip h e ra ỉ  a ite r ia l  d isease  Is d iscussed  
o n  p. 1272.3 . D iabetics a re  a lso  p ro n e  to  c a rd io m y o p a th y , 
se e  u n d e r  D ia b e tic  H e a rt D isease (p. 4 6 6 .3 ).

Hỵpertension s h o u ld  b e  tre a te d  aggressively  to  p rev e n t 
b o th  m ia o v a s c u la r  a n d  m a c ro v a sc u la r  co m p lica tio n s  of 
d iabetes, a n d  b lo o d  p res su re  is  g e n e ra lly  ta rg e te d  to  b elow  
1 3 0 /8 0  m m H g .4-* H o w ev er, th is  m a y  b e  u n n e c essa rily  
s tr in g en t: e v id e n c e  b o m  th e  ACCORD s tu d y 9 su g g e ste d  th á t  
a  systolic  b lo o d -p re ssu re  ta rg e t  b e lo w  1 2 0 m m H g  did  n o t 
re d u c e  ra te s  o f  £atal a n d  n o n - fá ta l  c a rđ io v a sc u la r  e v e n ts  an y  
íu r th e r  t h a n  o n e  of 1 4 0 m m H g , a n d  a  s u b g ro u p  ana lysis  of 
t h e  INVEST s tu d y  in d ic a te d  th a t  n o  im p ro v e d  card iovas- 
c u la r  o u tc o m e s  w e re  se e n  b o m  systo lic  b lo o d  p ressu re  
c o n tro l  b e lo w  th e  ra n g e  o f 130 to  Í 3 9 m m H g .10 Â lth o u g h  
d ie t  a n d  e x e rd s e  a re  r e c o m m e n d e d  in  th e  m a n a g e m e n t of 
h y p e i te n s io n ,  m o s t d ia b e tic s  w ill r e q u ìr e  m u ltid ru g  
th e ra p y . A ll o f  th e  m air i g roups- oi a n tih y p e rte n s iv e  drugs 
m a y  be u se d , a lth o u g b T an  A C E in h ib ito r  o r  a n g io te n sứ i n  
r e c e p to r  a n ta g o n is t  is u sụ a lly  r e c o m m e n d e d  f o r  first-line  
th e ra p y . C a ld u m - c h a n n e l  b lodcers , d iu re tíc s , o r  b e ta  
b lo ck ers  m a y  b e  a d d e d  as necessa ry .

P a tien ts  w i th  d iab e te s  a re  p ro n e  to  d e v e lo p  e levated  
trig ly ce rid es  a n d  a  se ru m -c h o le ste ro l p ro h le  a s so d a te d  w ith  
in cre a se d  c a rd io v a sc u la r  risk , a n d  th e  m a n a g e m e n t  of 
dyslipidaemia is th e re ío re  a d v o c a te d .5-’  T h e  A m erican  
D iabetes A s s o d a tio n 4 re c o m m e n d s  a  lo w -d en s ity -lip o p ro -  
t e in  (L D L )-cho leste ro l ta rg e t  b e lo w  2 .6 m m o l/ l i tr e  in  
p a tie n ts  v v ith o u t o v e rt  ca rd io v a sc u la r  d isease , a n d  a  low er 
g o a l o í less t h a n  1 .8 m m o l/li tre  in  th o se  w ith  o v e r t  disease. 
T rig lycerides o f  less t h a n  1 .7 m m o l/li tre  a re  a lso  suggested , 
w i th  h ig h -d e n s ity - lip o p ro te in  (H D L )-ch o lestero l above
1 .0  m m o l/l i t r e  in  m e n  a n d  a b o v e  1.3 m m o l/L iư e  in  
w o m e n . S ta tin s  a re  th e  lip id  lo w e rin g  d ru g s  o f cho ice  for 
L B L -cho leste ro l.4’4-11 ư  s ta tú is  a re  n o t  to le ra te d  o r  m ax im al 
doses  do n o t  a c h ie v e  t re a tm e n t  goals, o th e r  d ru g s  su ch  as 
ezetim ibe , b i le - a d d  b in d in g  resứis, o r  n ic o tin ic  a d d  m ay  be 
trie d ; th e y  a re  less e ữ e c tìv e  t h a n  s ta tin s  a s  m o n o th e ra p y  for 
lo w e rin g  L D L -cho lestero l, b u t  m a y  b e  a d d e d  to  sta tin  
th e ra p y .11 F ib ra tes, su c h  as  gem flbrozil, o r  n ic o tln lc  a d d  
m a y  be u s e d  fo r m a n a g e m e n t  o f  H D L -cho leste ro l an d  
trig ly ce rid es . H igh  doses  o f  n ico tin ic  a d d  c a n  a ííe d  
g lycaem ic  c o n tro l, b u t  m o d e s t  doses (0 .75  to  2 g  daily) 
m a y  im p ro v e  lip id  p ro h le s  vvith m a n a g e a b le  in cre a se s  in  
b lo o d -g lu c o se  c o n c e n tra tio n s .4 S ta tin s  a re  a lso  recom - 
m e n d e d  reg a rd le ss  o f b a se lin e  lip id  lev e ls  fo r d iab e tic s  w ith  
o v e rt  c a rd io v a sc u la r  d isease , a n d  fo r  th o se  vv ithou t overt 
d isease  w h o  a re  o v e r  th e  ag e  o f 4 0  y e a rs  a n d  h a v e  o n e  o r 
m o re  o th e r  risk  íac to rs  fo r ca rd io v a sc u la r  d isease .4 A  m eta - 
an a ly s is12 o f  s ta t in  s tu d ie s  h as  shovvn c a rd io v ascu la r 
b en e fits  fo r  d iab e tic s  s im ila r  to  th o se  se e n  in  pa tien ts  
vv ithout d ia b e te s , reg ard less  of lip id  p ro h le  a n d  w h e th e r  
v ascu la r  d ise a se  w as a lre a d y  p re s e n t .12 A  p ossib le  b e n e h d a l  
e íle c t h o m  h b ra te s  h a s  also  b e e n  suggested , a n d  w a s  s tud ied  
in  th e  F e n o f ib ra te  In te rv e n t io n  a n d  E v e n t L ow ering  in  
D iabetes  (F IE ID ) s tu d y 13 in  p a tie n ts  vvith ty p e  2  d iabẽtes, 
w i th  o r v v ith o u t c a rd io v a sc u la r  d ise a se  a n d  vvỉthout 
d y s lip id a e m ia  re q u ir in g  t re a tm e n t.  A lte r  a b o u t  5 yea rs  of 
th e ra p y , í e n o h b r a te  w a s  n o t  a s so d a te d  wdth a  s ig n ih can t 
r e d u c tio n  in  m a jo r  c o ro n a ry  e v en ts , a l th o u g h  th e r e  w ere  
red u c tio n s  in  n o n - ía ta l  m y o ca rd ia l in ía rc t io n  a n d  c o ro n ary  
re v a sc u la risa tio n s . H o w e v e r, fo llo w -u p  o f  th e  FEELD s tudy  
sh o w e d  t h a t  íe n o h b ra te  m a y  re d u c e  th e  risk  o f  b o th  first 
m y o ca rd ia l in ỉa rc tio n  a n d  h ir th e r  c a rd io v a sc u la r  ev en ts  
a í te r  s ile n t m y o c a rd ia l  in ía rc tio n .14 A  m e ta -a n a ly s is15 th a t 
w a s  d o m in a te d  b y  th e  F1ELD s tu d y  c o n d u d e d  th a t  Bbrates 
r e d u c e d  t h e  in d d e n c e  o f c a rd io v a sc u la r  e v e n ts  in  ty p e  2 
diabetics, b u t  th e  e ffec t o n  m o rta li ty  w a s  n o t  s ign iíìcan t.

Antiplatelet therapy h a s  also  b e e n  re c o m m e n đ e d  ỉo r  
c a rd io v a sc u la r  risk  r e d u c t io n  in  d iab e tic s . • A sp irin  is 
re c o m m e n d e d  fo r s e c o n d a ry  p re v e n t io n  in  d iab e tic  p a tlen ts  
w i th  c a rd io v a sc u la r  d isease ,4’8 a l tb o u g h  so m e  d a ta  suggest 
t h a t  th e re  m a y  b e  less b e n e h t  th a n  in  p a tie n ts  w ith o u t 
d iab e te s .6-7 I t  h a s  a lso  b e e n  re c o m m e n d e d  a s  p rim ary
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p r e v e n t ìo n  in  p a t ìe n ts  a t  in c re a se d  risk , b u t  t h e  s tr e n g th  o í  
e v id e n c e  f o r  th is  r e c o ra m e n d a tio n  h a d  b e e n  c h a lle n g e d  
b e c a u s e  o ỉ  e x ơ a p o la t ìo n  f ro m  s tu d ie s  o í  o th e r  h ìg h -r isk  
g ro u p s ,  a n d  l im ite d  b e n e S t  in  d iab e tic  s u b g ro u p s  vvith in  
p r im a ry  p r e v e n t io n  s tu d ie s .14 S u b se q u e n t p r im a ry  p re v e n -  
t ío n  s tu d ie s  sp e d B c a lỉy  u n d e r ta k e n  in  d iab e tic  p a tíe n ts  h a v e  
n o t  d e ũ n it ìv e ly  shovvn  th a t  Io w -d o se  a sp ir in  re d u c e d  th e  
r is k  o f  c a rd io v a sc u la r  e v e n ts ,17-1* a lth o u g h  th e  F re m a n tle  
D ia b e te s  S tu d y  in  ty p e  2  d iab e tic s  shovved  re d u c e d  
c a rd io v a s c u la r  a n d  a ll-c a u se  m o r ta li ty  i n  a  p r im a ry  
p r e v e n t ío n  s e tt in g .19 D e sp ite  a  lac k  o ỉ  c o n d u s iv e  e v id e n c e  
th e  A m e ric a n  D ia b e te s  A sso d a tio n , th e  A m e ric a n  H e a rt 
A s s o d a tio n ,  a n d  th e  A m e ric a n  C o llege  o f  C ard io logy  
P o u n d a t io n  r e c o m m e n d  th a t  p r im a ry  p r e v e n t io n  b e  
c o n ã d e r e d  in  m o s t  d ia b e tic  m e n  o v e r  50  y e a rs  o f  a g e  a n d  
v v o m en  o v e r  6 0  w h o  h a v e  a t  lea s t o n e  a d d it io n a l  m a jo r  r isk  
f a c to r  (a  ta m ily  h is to ry  o í  c a rd io v a sc u la r  d ise a se , h y p e r-  
t e n s io n ,  s m o k ln g ,  d y s lip id a e m ia ,  o r  a lb u m in u r ì a ) .4'20 
C lo p id o g re l is g e n e ra l ly  re se rv e d  fo r  p a tie n ts  w h o  a re  
u n a b le  to  t a k e  a s p ỉr in ,4'* a n d  th e  c o m b in a tio n  o f  a sp ir in  a n d  
d o p id o g re l  m a y  b e  u se d  fo r u p  to  a  y e a r  a í te r  a n  a c u te  
c o ro n a r y  s y n d ro m e .4
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D ia b e tic  d i a r r h o e o .  D ia b e tic  p a tíe n ts  m a y  d e v e lo p  in te r -  
m it te n t  b o u ts  o f  w a te r y  d ia r rh o e a ,  so m e n m e s  a ltc m a t ỉn g  
w ith  c o n s tip a tìo n ;  a u to n o m ic  n e u ro p a th y  a n d  a b n o rm a l-  
ìtie s  o f  d ig e s tio n  a n d  b o w e l  í lo ra  m a y  p la y  a r o le .1 C lon i- 
d in e  h a s  b e e n  su g g e ste d  fo r  sc v crc  cases ,2 a n d  o c tre o tìd e  
h as  b e e n  u s e d  su c c e s s íu lly ,3-4 b u t  o th e n v is c  c o n v e n tio n a l

m a n a g e m e n t  vviứi a n tỉd ia r r h o e a ỉ  d ru g s  (p. Ỉ 8 0 5 .2 )  is 
a d v o c a te d ; a  b ro a d  sp e c tru m  a n t ìb a a e r i a l  (c sp e d a lly  te t r a -  
c y d in e 5) m a y  a lso  b e  e ữ e c tlv e . T h e  m e c h a n ỉsm  o£ a c tío n  
o í  t e ư a c y d in e  in  d ỉa b e tíc  d ỉa r rh o e a  is u n c e r ta in ,  b u t  ỉ t  h a s  
b e e n  su g g e ste d  th a t  2  o r  3 d o ses  o f  t e ư a c y d in e  2 5 0  m g  
c a n  b e  ư ie d  a t  th e  s ta r t  o ỉ  a n  a tta c k .
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D ia b e tíc  e y e  d i s e a s e .  D ia b e tic  p a tíe n ts  a re  p r o n e  to  
p o te n tia l ly  b lin d in g  e y e  d iseasc , u su a lly  in  th e  fo rm  o i  ca t-  
a ra c t  o r  d iab e tic  r e t in o p a th y . C a ta r a a  g e n e ra lly  re q u ire s  
su rg ica l e x tra c rio n , p a r t ic u la r  c a ie  b e in g  ta k e n  to  a v o id  
in f e a io n .  D ia b e ó c  r e t in o p a th y  m a y  ta k e  a 'b a c k g ro u n d '.  
n o n -p ro life ra tiv e  fo rm , o r  b e c o m e  a tn o re  se rio u s  p ro lií-  
e ra tiv e  re t in o p a th y  a sso c ia te d  vvith n e o v a sc u la ris a tio n , 
v iư e o u s  h a e in o ư h a g e  a n d  re tin a ]  d e ta c h m c n t .  M a c u la r  
o e d e m a . c h a ra c te r ise d  b y  re tin a l  th ic k e n in g  from  lea k y  
b lo o d  vessels. c a n  d e v e lo p  a t  a n y  s ta g e  o f r e t in o p a th y .1

A ggressive  g ly ca e m ic  a n d  b lo o d  p re s su re  c o n tro l is u se d  
to  r e d u c e  t h e  o n s e t  a n d  p r o g r e s s io n  o f d ia b e t ỉc  
r e t in o p a th y .1’1 T ra n s ie n t e a rly  w o rse n in g  m ay  o c c u r  in  
p a tie n ts  t ra n s íe r rc d  10 m o re  in te n s iv e  g ly ca e m ic  reg im en s , 
w h ic h  m a y  b e  re la te d  to  h ig h e r  b a se lin e  H b A |C v a lu e s  a n d  a 
m o re  ra p id  re d u c ú o n  oi H bA ic .1 A lth o u g h  d y slỉp id a e m ia  
a p p e a rs  to  in c re a se  th e  r isk  o f  re t in o p a th y , it  is still u n c le a r  
w h e th c r  lip id  lo w e rin g  th e r a p y  vvould b e  u se íu l  fo r 
p re v e n t io n  o f d ia b e tic  r e t in o p a th y .1 H o w e v e r, th e  A C CO RD  
Ẽ ye S tu d y  G ro u p  sh o w e d  th ã t  f e n o ũ b ra te , w h e n  a d d e d  to  a 
s ta tin , s lo w e d  th e  p ro g re s s io n  o f d iab e tic  re t in o p a th y  in  ty p e  
2 d ia b e te s .1 T h e  FIELD s tu d y 4 re p o r te d  th a t  íe n o íib ra te  
re d u c e d  th e  n e e d  fo r la se r  t re a tm e n t,  b u t  su g g ested  th a t  th e  
m e c h a n ism  o f e f í e a  d id  n o t  s e em  to  b e  re la te d  to  p la sm a -  
lip id  c o n c e n tra ú o n s .

O n c e  se v ere  n o n p ro li íe ra tiv e  o r  p ro li íe ra tiv e  re t in o p a th y  
h a s  d e v e lo p e d , p a n - r e t i n a l  la se r  p h o to c o a g u la tio n  is 
eH ective  in  l im itin g  p ro g re s s io n , w h ile  focal la se r  th e ra p y  
m a y  b e  u s e d  in  m a c u la r  o e d e m a .1-2 S urg ica l v i t r e a o m y  m ay  
b e  h e ]p fu l  fo r v itre o u s  h a e m o r rh a g e  a n d  a re a s  of t ra c tio n  
in v o lv in g  o r  t h r e a te n i n g  t h e  m a c u la  in  a d v a n c e d  
p ro li íe ra tiv e  r e t in o p a th y , a n d  in  vvidesp read  o r  đ iffuse  
m a c u la r  o e d e m a  th a t  h a s  n o t  r e sp o n d e d  to  lase r t r e a tm e n t .1 
In tra v iư e a l  in je a io n  ol t h e  c o rt ico s ie ro id  t r ia m á n o lo n e  
a c e to n id e  m a y  b e  u s e ỉu l  fo r  p e rs is te n t  d iab e tìc  m a c u la r  
o e d e m a ;1-5-6 i n t r a t iư e a l  im p la n ts  th a t  r e le a se  A u o c in o lo n e  
a c e to n id e  o r  d e x a m e th a s o n e  h a  ve  a lso  b e e n  s tu d ie d .1'6 
H ovvever. c a ta ra c t  í o rm a t io n  a n d  ra is e d  in ư a - o c u la r  
p re s s u re  h a v e  b e e n  a s ỉo c ia te d  vvith in ư a v i tr e a l  co rtico s te r-  
oids. I n tra v itre a l  ra n ib iru m a b , a n  in h ib ỉ to r  o f v a sc u la r  
e n d o th e lia l  grovvth  ía c to r  (VEG F), c a n  im p ro v e  v isua] 
a c u ity  a n d  a p p e a rs  to  b e  m o re  e ííe c tiv e  t h a n  la se r  th e ra p y ,7-8 
b u t t h e  c o m b in a tio n  m a y  b e  n o  b e tte r  t h a n  ra n ib iz u m a b  
a lo n e .’ I t  m a y  b e  u se d  a lo n c  o r  w ú h  lase r  th c rá p y , b u t  lo n g - 
te rm  e ííicacy  is n o t  y e t  p ro v e n . O th e r  VHGF in h ib ito rs  th a t  
h a v e  b e e n  s tu d ie d  in d u d e  b e v a d z u m a b  a n d  p e g a p ta n ib .7

M a n y  d ru g s  h a v e  b e e n  tr ie d  fo r t h e  p re v e n t io n  o r  
r e ta rd a t io n  of d ia b e tic  e y e  d ise a se  b u t  m o s tly  w iih  
in d iỉ ỉe re n t  re su lts ; th e s e  in d u d e d  a sp ir in , t id o p id in e ,
a ld o se  re d u c ta se  in h ib ito rs , ru b o x is ta u r in ,  a n d  o c tre o tid e .1'9 
T h e re  is so m e  e v id e n c e  th a t  b lo c k a d e  o f th e  r e n in -  
a n g io te n s in  System  w ith  a n  ACE in h ib i to r  o r  a n g io te n sứ i n  
r e c e p lo r  a n ta g o n is t  m a y  b e  o f b e n e íi t  in  r e ta rd in g  
p ro g re s s io n  of e a rly  d ise a s e .10
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D ia b e lic  f o o t  d i s e a s e .  P e r ip h e ra l  a r te r ia l  disease , n e u ro -  
p a th y , co lla g e n  c h a n g e s , a n d  in c re a se d  su sce p tib ility  to  
in íe c tio n  m a y  c o n tr ib u te  to  t h e  fo o t le s io n s  to  vvhich d ia- 
b e tic s  a re  p ro n e . u lc e r a t io n  a n d  tis su e  n ec ro s is  a t  p res -

s u re -p o in ts  m a y  b e  fo llo w e d  b y  t is s u e  a n d  b o n e  in íe r t io n ,  
g a n g re n e , a n d  sepsis.

M anagement involves drainage and debridement oỉ dead 
and infected tissue, pain care, and the use of antibacterials i{ 
necessary.u  Surgical debridement of necrotic vvound tissue 
has been shown to improve vvound healing, and needỉ to be 
repeated ư new  necrotic tissue continues to form. Other, less 
well proven, methods indude enzymatỉc debridement using 
collagenase, and larval (maggot) therapy.7 w hile  oral 
an tibaaerials vvith Gram-positive coverage may be 
adequate (or mild to moderate iníectlons, broad spectrum 
cover should be staned intravenously if thcre is severe, 
limb-threatening iníection; ưeatm ent should be adapted 
once the results of bacteriological culture are available.1'5'6

V a rio u s  o t h e r  a d ju n c t iv e  th e r a p ie s  t h a t  m a y  b e  
c o n s id e re d  in  th e  m a n a g e m e n t  o f  d iab e tic  ío o t  u lce rs  
i n d u d e  b e c a p le rm in ,  b io e n g in e e re d  sk in  s u b s ti tu te s ,  
h y p e rb a r ic  o x y g e n  th e ra p y , a n d  n e g a tiv e  p re s s u re  vvound 
th e ra p y , a l th o u g h  s u p p o rtin g  e v id e n c e  for th e s e  m a y  b e  
l im ite d .5-5-7-* G ra n u lo c y te  c o lo n y -s tim u la tin g  f a a o r s  g iv en  
as  a d ju n c t iv e  th e r a p y  vviih a n t ib a a e r ia l s  m ay  n o t  a c c e lc ra te  
v v o u n d  h e a lin g  o r  r e s o lu tio n  o f  in f e a io n ,  b u t c o u ld  re d u c c  
ra te s  o f a m p u ta tio n  a n d  o th e r  su rg ic a l p ro c e d u re s .9 A  
re tro sp e c tiv e  c o h o r t  s tu d y :0 o f o v e r  2 5 0 0  p a tíe n ts  t re a te d  
w ith  a d v a n c c d  b io log ical ih e ra p ie s  h a s  shovvn th a t  tv o u n d s  
í ĩrs t t re a te d  w ìth  a  b io c n g in e e re d  h u m a n  sk in  e q u iv a le n t 
(ApligraỊ) w e re  m o re  like ly  to  h e a l  t h a n  th o se  ư e a te d  w ith  
b e c a p le rm in  o r  a n  a u to lo g o u s  p la tc le t-d e r iv e d  grovvth 
f a a o r  (p la te le t- r ic h  p lasm a ; p la te le t  re le a sa te  Procuren).

D iab e tic  n e u ro p a th ic  o s te o a r th ro p a tb y  (C h a rc o t (oo t). 
c h a ra c te r ise d  b y  jo in t  d islo ca rio n , í ra c tu re ,  a n d  d e s tru c tio n  
o f th c  s ơ u c tu r e s  o f th e  foot. is m a n a g c d  w ith  im m o b ilisa -  
t io n ,  stress re d u c tio n , a n d  su rg e ry ; im p ro v e m e n ts  in  
m a rk e rs  o f b o n e  t u m o v c r  h a v e  b c e n  re p o r te d  in  sm all 
s tu d ie s  u s in g  b isp h o s p h o n a te s .3

S tric t c o n tro l  o f b lo o d  g lu co se  is  im p o n a n t  a n d  in su lin  
s h o u ld  b e  g iv e n  as  r e q u ire d .  R e d u a io n  o f p re s s u re  to  th e  
u lc e r  (o ữ - lo a d in g )  sh o u ld  b e  o ffc re d  to  p r c v e n t  íu r th e r  
t r a u m a  a n d  p r o m o te  h e a lin g : ' e f f e a iv e  p a in  re l ie í  a n d  b ed  
res t m a y  b e  n e e d e d , a n d  su rg ic a l r e c o n s tru c tio n  to  im p ro v e  
b lo o d  su p p ly  m a y  b e  h e lp íu l  in  so m e  c ases .5

U ltim a te ly , so m e  p a tie n ts  r e q u irc  a m p u ta tio n  o f  all o r  
p a r t  o f th e  fo o t.’ P re v e n tiv e  c a re , w ith  tc g u la r  v isils  lo  a  
c h iro p o d is t ,  is t h e r e ío r e  p a r t ic u la r ly  im p o r ta n t .  T h e  
p o ssib ility  th a t  ỉe n o B b ra te  m ig h t re d u c e  th e  risk  of 
a m p u ta tio n  in  ty p e  2  d iab e tic s  h a s  b e e n  raised  b y  resu lts  
f ro m  th e  FIELD s tu d y .11 A lth o u g h  Io w e r lim b  v a scu la r  
s ta tu s  w as n o t  r o u tin e ly  m e a s u re d  a t  b a se lin e  o r  in  th o se  
w h o  d id  n o t  h a v e  a n  a m p u ta tio n , ỉe n o íib ra te  w a s  a s so d a te d  
w ith  a  r e d u c t io n  in  th e  risk  o f  first m in o r  a m p u ta ũ o n  in  
p a tie n ts  vv ith o u t d o c u m e n te d  la rg e  vesse l ( a th e ro s d e ro tic )  
d ise a se : th e  risk  o f  e ỉ th e r  m in o r  o r  m a jo r  a m p u ta rio n  w as 
n o t  re d u c e d  in  th o s e  vvith la rg e  v esse l d isease .
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D ia b e tíc  h e a r t  d i s e a s e .  D iab e tic s  m a y  d ev e lo p  a fo rm  o í 
c a rd io m y o p a th y , c h a ra a e r i s e d  b y  le f t v e n tr ic u la r  h y p e r-  
t ro p h y  vvith d ias to lic  a n d  sy sto lic  d y s íu n c tio n  in  th e  
a b s e n c e  o f isc h a e m ic  h e a r t  d isease  a n d  h y p e r te n s io n .1-2 
T ig h t g ly ca e m ic  c o n tro l  m ig h t p r e v e n t  o r  lim it t h e  d ev e l-  
o p m e n t  of h e a r t  d isease . a l th o u g h  d a ta  to  c o n tirm  th is  a re  
lim itc d . U n tìl m o re  s p e d fic  d a u  b e c o m e  a v a ilab le . m a n -  
a g e m e n t  s tra te g ie s  fo r  a s s o d a te d  h e a r t  ía i lu re  (p . 1262.3) 
a re  b a se d  o n  th o s e  fo r  n o n -d ia b e tic  p a tie n ts . u s in g  ACE 
in h ib ito rs , a n g io te n s in  n  r e c e p to r  a n ta g o n is ts , a n d  b e ta  
b lo ck e rs . O th e r  c o n d it io n s  a tte c tin g  t h e  h e a n  in  d iab e tic  
p a tie n ts  in c lu d e  c a rd io v a sc u la r  d ise a se  <see p. 4 6 3 .3 )  a n d  
c a rd ia c  a u to n o m ic  n e u r o p a th y  (see  D ia b e tic  N e u ro p a th y , 
p . 4 6 7 .2 )
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Diabeiic nephropathy. N e p h ro p a th ic  c h a n g e s  a s so d ã te d  
w ith  m ic ro v a s c u la r  d isease  d e v e lo p  in  u p  to  3 0 %  of 
p a tie n ts  w i th  ty p e  1 d iab e tes  a n d  u p  to  4 0 %  o f  th o se  w ith  
ty p e  2 d ise a se ; d ia b e tic  n e p h ro p a th y , o f  w h ic h  th e  first 
d in ic a l  s ig n  is a lb u m ỉn u ria ,  is  One o ỉ  th e  m a jo r  cau se s  of 
e n d -s ta g e  re n a l  d isease  (see  C h ro n ic  R e n a l P a ilu re , 
p 7 l 7 8 l7 ĩ ) .

R e su lts  f ro m  th e  DCCT in d ìc a te  th a t  s tr ic t  g ly ca e m ic  
c o n tro l r e d u c e s  t h e  in d d e n c e  o f m ic ro a lb u m in u r ia  in  ty p e  1 
d iab e te s1 (w ith  lo n g -te rm  re n a l  b e n e h ts 2), a n d  sm a lle r  
re d u c tio n s  w e re  s e e n  in  th e  U K PD S3 a n d  ADVA NCE4 
stu d ies  i n  p a tie n ts  vvlth ty p e  2 d iab e te s . I t  is  a lso  e v id e n t  
from  th e  D C C T1 a n d  ADVANCE4 th a t  s tr ic t  g ly caem ic  
c o n tro l c a n  s lo w  th e  p ro g re ss io n  o f n e p h ro p a th y  i n  p a tie n ts  
w h o  a re  a lr e a d y  m íc ro a lb u m in u r ic .

A n  im p o r ta n t  a p p ro a c h  to  th e  m a n a g e m e n t  o ỉ  d iab e tic  
n e p h ro p a th y  is o p tũ n a l  b lo o d  p ré s s u re  c o n ơ o L  b e c a u se  th e  
t r e a tm e n t  o f  h y p e r te n s io n  c an  re d u c e  th e  n s k  o f  d e v e lo p in g  
m ic ro a lb u in in u r ia  a n d  d e la y  p ro g re s s io n .5'7 T h e  UKPDS* 
fo u n d  a te n o lo l  a n d  cap to p ríl to  h a v e  s im ila r  effects o n  th e  
p ro g re s s io n  o f  a lb u m in u r ia  in  ty p e  2  d iab e tic s  w i th  
h y p e r t e n s io n .  H o v v ev er, A C E in h ìb i to r s  m a y  h a v e  
re n o p ro te c t iv e  e ííe c ts  in d e p e n d e n t  o f  th e  p a tie n t 's  b lo o d  
p res su re 7,10 o r  t h e  ty p e  o f  d ia b e te s ,10 p ro b a b ly  b y  in h ib itio n  
oí th e  r c n in - a n g io te n s in  System . R e d u c e d  p ro g re s s io n  to  
m a c ro a lb u m in u r ia  h a s  b e e n  a lso  ĩo u n d  in  n o rm o te n s iv e  
p a ũ e n ts  vvith ty p e  1 d iab e tes  g iv e n  ACE in h íb i to ís .11 A s w e ll 
â s  s lo tv in g  p rõ g re s s io n , ACE in h lb ito rs  ■ c a n  n o rm á lisé  
a lb u m in  e x c re t io n  in  p a tie n ts  w i th  m ic ro a lb u m in u r ia .10,11 
T h e re  is  a lso  e v id e n c e  fo r th e  e íũ c a c y  of A C E in h ib ito rs  in  
th e  p r ứ n a r y  p r e v e n t io n  o f  d ia b e t ic  k id n e y  d is e a s e ,12 
a l th o u g h  a  5 -ỹ e a r  s tu d y  th a t  m e a s u re d  s tru c tu ra l  c h a n g e s  
in  th e  k id n e y  fa ile d .to  fin d  e v id e n c e  th a t  u s e  o f  e n a la p r il  o r  
I o sa r ta n  p r e v e n te d  d e v e lo p m e n t  a n d  p ro g re s s io n  o! 
n e p h ro p a th y .15 F o r  th ese  rea so n s , ACE in h ib ito r s  a re  
generaU y  re c o m m e n d e d  as Đ is t- lin e  th e r a p y  in  d iab e tic  
p a tìe n ts  w i th  h y p e r te n s io n  a n d  a lb u m in u r ia .6

A n g io te n s in  n  rec e p to r  a n ta g o n is ts  h a v e  also b e e n  
s h o w n  to  r e đ u c e  th e  p ro g re ss io n  o f  re n a l  d ise a se  in  ty p e  2 
p a tie n ts  w i th  b o th  m ic ro a lb u m m u ria  a n d  m ac x o a lb u m i-  
n u r ia ,7,10 a n d  u s  re c o m m e n d a tío n s  c o n s id e r  t h e m  a n  e q u a l 
f ln t  c h o ic e  vvith  A C E in h ib ito rs ;6 U K  g u id e lin e s  su g g est th e y  
m a y  b e  u s e d  in  th o se  u n a b le  to  to le ra te  A C E in h ib ito r s .14 
A lth o u g h  d ire c t  co m p a riso n s  a re  l im ite d  to  sm all s tu d ie s , 
th e  e S e c ts  o f  A C E in h ib ito rs  a n d  a n g io te n s in  n  re c e p to r  
a n ta g o n ís ts  o n  re n a l  o u tc o m e s  a p p e a r  to  b e  e q u iv a le n t.10 
T h e  c o m b in a tio n  o f a n  ACE in h ib i to r  w ith  a n  a n g io te n s in  n  
re c e p to r  a n ta g o n is t  h a s  b e e n  re p o r te d  to  re d u c e  p r o te in u ria  
m o re  t h a n  a n  A C E in h ib ito r  a lo n e ; hovvever, m o s t s tu d ie s  
h a v e  b e e n  sm a lỉ  a n d  s h o rt- te rm , a n d  th e r e  h a v e  b e e n  
a s s o d a te d  íalls  in  g lo m e ru la r  B ltra tío n  ra te  a n d  ra ised  s e ru m  
p o ta s s iu m ;1’ a  la rg e r  m u lt íc e n tre  s tu d y 16 su g g e ste d  th a t  
c o m b in a tio n  th e r a p y  yvỉth  te lm is a r ta n  a n d  r a m ip ril,  
a l th o u g h  it r e d u c e d  p ro te in u r ia  m o re  t h a n  e i th e r  d ru g  
a lo n e , w a s  a s s o d a te d  vvith a  h ig h e r  in d d e n c e  o£ re n a l  
e v e n ts .

T h e  r e n in  in h ib i to r  a lísk ire n  h a s  a lso  b e e n  in v e s tig a te d  as 
a n  a d d it io n  to  a n g io te n s in  n  in h ib ito rs , a n d  im p ro v e m e n ts  
in  a lb u m in u r ia  h a  v e  b e e n  re p o r te d .17 H ovvever, th e  
c o m b in a tio n  o f  a lisk ire n  w ith  a n g io te n s in  n  r e c e p to r  
in h ib ito rs  o r  A C E in h ib ito rs  h a s  b e e n  c o m ra -in d ic a te d  
b e c a u se  o f  a n  in c re a se d  tisk  o f  a d v e rse  eH ects (see D iab e tes  
M ellitus-, u n d e r  P re c a u t io n s  o f  A lisk ire n  F u m a ra te ,  
p . 1 2 9 6 .1 ).

A d d it io n  o f  p a r ic a ld to l  to  t t e a tm e n t  w i th  ACE in h ib ito rs  
o r  a n g io te n s in  n  r e c e p to r  a n ta g o n is ts  also  a p p e a n  to  lo w e r  
res id u a l a lb u m in u r ia  in  p a tie n ts  vvith d ỉab e tic  n e p h ro -  
p a th y ,1* a n d  h a s  b e e n  su g g e ste d  as  a  p ossib le  n o v e l 
approach to únprove renal outcomes.

T h e re  h a s  a lso  b e e n  in te re s t  in  th e  effec ts  o f S b ra te s  o n  
d iab e tic  n e p h ro p a th y .  T e rtia ry  o u tc o m e  re su lts  f ro m  th e  
FIELD s tu d y  shovved a re d u c e d  o n se t  o r  p ro g re ss io n  o{ 
a lb u m in u r ia  in  p a tie n ts  w i th  ty p e  2  d iab e te s  g iv en  
fen o f ib ra te ;  t h e r e  w a s  also  m o re  re g re ss io n  o f a lb u m in u ria  
in  t h e  fe n o f ib ra te  g ro u p .19 A  s u b s tu d y  o f  th e  FIELD 
re s e a rc h 20 d id  n o t  sh o w  a b e n e S t  o n  a lb u m in  e x c re tlo n  b o m  
u s in g  fe n o f lb ra te  a n d  n o te d  in c re a se s  in  c re a t in in e  a n d  
c y s ta tìn -C  m e a s u re m e n ts  in  p a tie n ts ,  in d ic a tiv e  o f  a  
n e g a tiv e  e ffe c t o n  re n a l  h in c t io n  H o w ev er, í u r th e r  a n a ỉy s is  
o f d a ta  b o m  t h e  m a in  s tu d y 21 su g g e ste d  th a t  th e  e S e c ts  o í 
íe n o ũ b r a te  o n  p lasm a  c re a t in in e  w e re  rev e is ib le , a n d  
c o n íi rm e d  a  r e d u c t io n  in  a lb u m in u r ia  a n d  a  slovving of 
e s tim a te d  d e c lin e  in  re n a l íu n c t io n  o v e r  5 y e a rs .

D ie ta ry  p r o te ử i  re s tric tio n  (see  R e n a l F a ilu re , p . 2 0 4 3 .3 )  
a p p e a rs  h o m  se v era l sm all s tú d ie s  to  h a v e  a  b e n e íid a l ,  
a l th o u g h  sm a ll, e ffec t o n  d ise a se  p ro g re ss io n .22 I t h a s  b e e n  
r e c o m m e n d e d  ío r  c o n s id e ra tio n  p a r t ic u la r ly  w h e n  n e p h ro -  
p a th y  is p ro g re s s in g  d esp ite  o p tim a l g ly ca e m ic  a n d  b lo o d  
p re s s u re  c o n tro l  a n d  th e  u s e  o f  a n  ACE in h ib i to r  a n d /o r  
a n g io te n s in  n  re c e p to r  a n ta g o n is t.6
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D ia b e tic  n e u ro p a th y . P e r íp h e ra l n e u ro p a th ie s  a re  co m - 
m o n  co m p lica tio n s  of d ia b e te s  m ellitu s. T h e  in te n s ity  a n d  
e x te r n  oỉ n e u ro lo g ica l a b n o rm a litie s  a re  p r o p o rtio n a l  to  
t h e  d e g re e  a n d  d u ra tio n  o f  h y p e rg ly c a em ia . T h e  m a n i ỉe s -  
ta t io n s  o f s e n so r im o to r  n e u ro p a th y  (d istal sy m m e tr ic a l  
p o ly n e u ro p a th y )  d a ssic a lly  p rogress b o m  th e  f in g e n  a n d  
to e s  ỉn  a  sy m m e trica l p a t te m .  T he m o s t c o m m o n  sy m p to m  
is s e n so ry  loss, w h ic h  is a  sig n iỉican t risk  í a a o r  fo r  th e  
d e v e lo p m e n t o f  d iab e tic  ío o t  d isease; n e u ro p a th ic  p a in  
a n d  p a ra e s th e s ia  c a n  a lso  occur. A u to n o m ic  n e u ro p a th y  
a H e a in g  th e  c a rd io v a sc u la r  System  c a n  c a u se  ta c h y c a rd ia  
a n d  o r th o s ta tic  h y p o te n s io n , a n d  m a y  in c re a se  th e  l is k  of 
s ile n t  m y o ca rd ia l in ía rc tio n . O th e r  m a n iíe s ta tio n s  o f  a u to -  
n o m ic  l ie u ro p a th y  in c lu d e  g astro p aresis , d ia r rh o e a ,  
b la d d e r  a to n y , a n d  e re c tile  d y s h in c tio n .1'2 F ocal n e u ro p a-: 
th ie s  a re  less c o m m o n , b u t  m ay  c a u se  u n i la te ra l  c ra n ia l  
n e rv e  palsies, tru n c a l  p a in  o r  d y saes th esia , o r  p ro x im a l  
p a in , sen so ry  loss, m u s d e  tveakness, a n d  a t r o p h y  oi th e  
th ig h .  M u ltiỉo c a l n e u ro p a th y  a ỉĩe c tin g  th e  lo w e r  lim bs, 
t r u n k ,  a n d  u p p e r  e x tre m itie s  is also less c o m m o n .2

R e su lts  b o m  th e  DCCT in d ic a te d  th a t  s tric t g ly ca e m ic  
c o n tro l  c ou ld  su b s ta n tia l ly  re d u c e  th e  o c c u n ren ce  o f  d in ỉc a l  
n e u ro p a th y  in  p a tie n ts  w i th  ty p e  1 d ia b e te s ,3' 5' a  r e s u l t  
v vh ich  w a s  n o t  d u p lic a te d  in  th e  UKPDS in  p a tie n ts  vv ith  
ty p e  2  d iab e te s .4 L o n g - te rm  fo ỉlo w -u p  s tu d ie s  b o m  th e  
D C CT/ED IC g ro u p  shovved th a t  th e  b e n e B ts  o f  in te n s iv e  
d ia b e te s  c o n tro l  o n  d e v e lo p m e n t o f p e d p h e ra l  n e u ro p a th y  
sứ ll p e rs is te d  1 4  y ea rs  la te r ,7 a n d  th a t  in te n s iv e  th e r a p y  
b e n e ũ te d  ty p e  1 p a tie n ts  vvith ca rd ia c  a u to n o m ic  n e u ro -  
p a th y  o v e r  a  s im lla r  p e rio d  o f tim e.*

O th e r  ơ e a tm e n ts  h a v e  a lso  b e e n  s tu d iẹ d  in  a n  a t te m p t  to  
p r e v e n t ,  t r e a t ,  o r  s Io w  th e  p ro g re s s io n  'o f  d ia b e t ic  
n e u ro p a th y . A ld o se  re d u c ta se  in h ib ito rs  su c h  as  e p a lre s ta t

h a v e  been  inv estig a ted , b u t  a  m e ta -a n a ly sis  o f 32 s tu d ie s  
ío u n d  n o  c o n v in d n g  e v id en ce  o f  b e n e h t,5 a n d  se rio u s  
a d v e rse  ettec ts h a v e  h a lte d  d e v e lo p m e n t of se v era l d ru g s  in  
th is  d a s s . T he a n to x id a n t  th io c tic  a d d  h a s  b e e n  s tu d ie d  in  
th e  t te a tm e n t  o f  d iab e tic  n e u ro p a th y , a n d  is p ro m o te d  in  
so m e  c o u n tr ies  a s  a  d ỉe ta ry  s u p p le m e n t. S y m p to m a tic  
im p ro v e m e n ts  i n  se n so r im o to r  n e u ro p a th y  h a v e  b e e n  
re p o r te d  in  so m e s h o r t - te n n  s tu d ie s  u s in g  in tra v e n o u s  o r  
h ig h  o ra l doses, b u t  e v id en ce  o f lo n g -te rm  eỉ& cacy a n d  
sa íe ty  a re  l a d ò n g .10-11 R esu ỉts b o m  a n o th e r  sh o r t- te rm  
s tu d y 12 h a v e  su g g e ste d  s ligh t im p ro v e m e n t in  c a rd iac  
a u to n o m ic  n e u ro p a th y .

O th e r  m a n a g e m e n t  o ỉ d iab e tic  n e u ro p a th y  is essentiaU y 
sy m p to m a tic .1,13,14 T h e  m a n a g e m e n t  o f d iab e tic  n e u ro -  
p a th íc  p a in  is d iscu ssed  o n  p . 8 .2 . T ach y c arđ ia  m a y  re q u ire  
th e  u se  of b e ta  b lo ck ers  w h ile  o r th o s ta tic  h y p o te n s io n  
sh o u ld  b e  m a n a g e d  c o n v e n tio n a lly 1,15 (see u n d e r  P lu d ro -  
c o n iso n e , p . 163 4 .3 ), a lth o u g h  ca re  m a y  be  re q u ire d  in  th e  
u s e  o f e lastìc  s to d d n g s  ìn  p a tie n ts  w i th  im p a ữ e d  b lo o d  flow  
to  th e  feeL D iab e tìc  g asơ o p ares is  m a y  re s p o n d  to  p ro k in e tíc  
d ru g s  su  ch  as m e to d o p ra m id e , d s a p rid e ,  d o m p e iid o n e , o r  
e ry th ro m y c m ,1,14,16,17 b u t  t h e ữ  e ữ e c ts  c a n  b e  v a ria b le  a n d  
lo n g -te rm  use  m a y  b e  lim ited  b y  tac h y p h y la x is  a n d  ad v e rse  
e ííec ts . A n tiem etics  m a y  b e  u se d  as  a d ju n c ts  to  p ro k in e tic  
th e ra p y , a n d  e n d o sco p ic  o r  su tg ica ] in te rv e n tio n s  m a y  b e  
n e e d e d  w h e n  sy m p to m s c a n n o t  b e  c o n tro lle d . M a n a g e m e n t 
o f  d iabetic  d ia r rh o e a  is d iscu ssed  p . 4 6 4 .1 . F o r  th e  
m a n a g e m e n t o f e re c td e  d y sh m c tio n , see  p . 2 3 4 8 .2 . 
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Diabetic emergencies
T h e  m o st h e q u e n t  c o m p lica ú o n  o f ín su lin  th e ra p y  is 
h y p o g ly c a e m ia  a n d  p a tie n ts  ta k in g  in su lin  n e e d  to  b e  
e d u c a te d  a b o u t its  cause , sy m p to m s, a n d  ư e a tm e n t .  M o st 
p a tie n ts  ca n  re c o g n ise  th e  ea rly  v vam ing  s igns  o f h y p o g ly c- 
a e m ia  a n d  b y  tak ìn g  su g a r  im m e d ia te ly  c a n  p r e v e n t  m o re  
se rio u s  sy m p to m s d ev e lo p in g . C o m a to se  p a tie n ts  n e e d  to  be  
g iv en  in tra v e n o u s  g lucose  o r, u  th is  is n o t  p rac ticab le , 
su b c u ta n e o u s , in tra m ú sc u la r , o r  in tr a v e n o u s  g lu ca g o n  
(a lth o u g h  g lu co se  is stỉll re q u ire d  ư  th e re  is n o  re sp o n se  
w ith in  10 m in u te s ) .  H ypog lycaem ia  c a n  a lso  d e v e lo p  in  
p a tie n ts  tak in g  o ra l a n tid iab e tic s , n o ta b ly  th e  su lío n y lu re a s .

Som e p a tie n ts  r e p o r t  loss o f  th e  v vam ing  s igns  of 
h y p o g ly ca e m ia  a h e r  tra n s íe r r in g  b o m  a n im a l to  h u m a n  
in su lin  a n d  th e s e  p a tie n ts , u  a p p ro p r ia te , m a y  n e e d  'to  b e  
ữ a n s ỉe r re d  b a c k  to  a n im a l in su lin .  H ovvevet, th e  m o st 
s ig n ih c a n t ỉa c to r  in  th e  loss o f v v a n ũ n g  signs is e x p o su re  to  
h y p o g ly caem ia  itseU, a n d  loss o f  a w a re n ess  is liab le  to  b e  a 
p a rt íc u la r  p ro b le m  in  p a d e n ts  re c e iv in g  in te n s iv e  th e ra p y . 
H y p og lycaem ic  unavvareness  c a n  b e  rev e rse d  by. a v o id in g
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h y p o g ly c a e m ia  fo r  2  to  3 w e e k s , a n d  th e r e  is l im ite d  
e v id e n c e  to  su g g e s t  th a t  c a ííe in e  c a n  im p ro v e  avvareness o f  
h y p o g ly c a e m ia .u

F u r th ẹ r  d e ta ils  o n  d ru g - in d u c e d  h y p o g ly ca e m ia  c a n  bc  
í o u n d  in  H y p o g ly c a e m ia  u n d e r  In su lin  (p . 4 8 6 .2 )  a n d  
S u l ỉo n y lu re a  A n tid ia b e ú c s  (p . 5 0 4 .1 ), vvhile m a n a g e m e n t  is 
d isc u sse d  u n d e r  T r e a tm e n t  o f  I n s u l in - in d u c e d  H ypog lyc- 
a e m ia  (p . 4 8 6 .3 )  a n d  T r e a tm e n t  o f A d v e rse  E íỉec ts  
(p. 5 0 4 .1 ), re sp e c tiv e ly .

D i a b e t i c  k e t o a d d o s i s  is c a u sc d  b y  a n  a b so lu te  OT 
rc la tiv e  lac k  o f  in su l in ,  vvith a n  i n a e a s e  in  c o u n te r -  
r e g u la to ry  b o r m o n e s  su c h  as  g lu ca g o n , c a te c h o la m in e s , 
c o rtiso l. a n d  g ro v v th  h o n n o n e .  T h e  c o n d it io n  is  c h a r-  
a c te r is e d  b y  h y p e rg ly c a e m ia ,  h y p e rk e to n a e m ia ,  m e ta b o lic  
a d d o s is ,  a n d  g ly c o su r ia  c a u s in g  o sm o tic  d iu re s is  w i th  
s u b s e q u e n t  d e h y d ra t io n  a n d  e le c tro ly te  a b n o rm a lit ỉe s ;  
d e a th  m a y  r e s u l t  i n  u p  to  1 %  o f  cases  o v e ra ll.3-4 P re se n tin g  
sy m p to m s  i n d u d e  th ir s t,  p o ly u ria , vveight loss, n a u s e a ,  
v o m ltm g , d iữ u s e  a b d o m in a l p a in , d e h y d ra tio n , vveakness, 
a n d  im p a ire d  m e n ta ỉ  s ta tu s  r a n g in g  fro m  le th a rg y  to  c o m a .4 
Y o u n g  c h ild re n  a r e  also a t  in c re a se d  risk  o í  c e re b ra l 
o e d e m a .3-5 S y m p to m s  of p o o r ly  c o n tro lle d  d iab e te s  m a y  b e  
p r e s e n t  ỉo r  s e v e ra l  d a y s  b e fo re  m e ta b o lic  a d d o s is , vvhich 
te n d s  to  d e v e lo p  q u ic k ly , ty p ica lly  o v e r  less t h a n  24  h o u r s .4 
D ia b e tic  k e to a d d o s is  is  c o m m o n ly  p r e d p i ta te d  b y  a (a ilu re  
to  a d ju s t  in s u l in  d o sa g e  in  t h e  p re se n c e  o f in íe c tio n . O th e r  
p r e d p i ta t in g  ta c to rs  i n d u d e  d isc o n tin u a tio n  of o r  in a d e -  
q u a te  in su l in  th e r a p y ,  ía i lu re  o f a  c o n tin u o u s  s u b c u ta n e o u s  
in s u l in  in ỉu s io n  p u m p , d ru g s  t h a t  a ữ e c t c a rb o h y d ra te  
m e ta b o lism , a n d  m e d ic a l  c o n d it io n s  su c h  as  p a n c re a ti t is . 
m y o c a rd ia l  in ia r c t io n ,  a n d  s ơ o k e .4 D iab e tic  k e to a d d o s is  is 
o f te n  p r e s e n t  w h e n  ty p e  1 d ia b e te s  m ellitu s  is d iag n o se d . 
p a rt ic u la r ly  in  y o u n g e r  c h ild re n .3 P re g n a n t  d iab e tic  v vom en  
a re  a lso  p r o n e  to  t h e  d e v e lo p ro e n t o ỉ d iab e tic  k e to a d d o s is ,  
p a rt ìc u la r ìy  Ũ1 t h e  s e c o n d  a n d  th ir d  trim e s te rs  b e c a u se  o ỉ  
in su l in  re s is ta n c e  t h a t  in c re a se s  in su lin  r e q u ứ e m e n ts .6

D ia b e tic  k e to a d d o s is  is a  m e d ic a ỉ  e m e rg e n c y . T h e  b asic  
p r in d p le s  o f ư e a tm e n t  a re  O uid  re p la c e m e n t, in su lỉn  
th e ra p y , a n d  c o rre c tio n  o f e le c ư o ly te  im b a la n c e s .3' 5-7"’
• F lu id  r e q u ữ e m e n ts  d e p e n d  o n  in d iv id u a l n e e d s . b u t  

t r e a tm e n t  is g e n e ra l ly  s ta n e d  w ith  so d ìu m  c h lo rid e  0 .9 %  
in ỉu s io n , vvhich  is  s u b s e q u e n t ly  a d ju s te d  ac co rd in g  to  th e  
h y d r a t io n  S tate, s e m m -e le c tro ly te  c o n c e n tra tio n s , a n d  
u r in a r y  o u t p u t .  C a re  s h o u ld  b e  ta k e n  to  a v o id  
o v e rv ig o ro u s  f lu id  r e p la c e m e n t;4 in  c h ỉld re n  th is  ca n  
p a rt ic u la r ly  e x a c e r b a te  th e  risk  o f  ce re b ra l o e d e m a .3

• S o lu b le  r e g u la r  in s u l in  s h o u ld  b e  g iv e n  o n c e  h y p o k a l-  
a e m ia  (se e  belovv) h a s  b e e n  e x d u d c d  o r  ư e a te d , vvith 
d o se s  a d ju s te d  t o  a c h ie v e  a s te a d y  d e d in e  in  p lasm a - 
g lu c o se  c o n c e n tta t ìo n s .* - ’  F o r  d e ta ils  o f in su lin  d o s in g  
r e c o m m e n d a t io n s ,  see  D ia b e tíc  E m e rg e n d e s  u n d e r  
I n su lin ,  p . 4 8 3 .3 .  L arge  d o ses  w e re  ío rm e rly  th o u g h t  
n e c essa ry , b u t  lovver d o se  re g im e n s  a c c o m p a n ie d  b y  
a d e q u a te  h y d r a t io n  a n d  c o rre c tio n  o f h y p e ro sm o la r ity  
h a v e  p r o v e n  to  b e  a d e q u a te  a n d  a re  novv re c o m - 
m e n d e d .3-4
C o n t ỉn u o u s  in t r a v e n o u s  in h is io n  is  th e  p r e íe r r e d  
m e th o d  o f  i n s u l in  d e liv e ry  fo r  m a n a g in g  d ia b e tic  
k e to a d d o s i ỉ .  I n  t h e  U SA  a n  in it ia l  in tr a v e n o u s  b o lu s  
d o se  h a s  b e e n  r e c o m m e n d e d  ịn  so m e  reg im e n s  ío r  
a d u lts ;4 i t  is  c o n s id e re d  u n n e c e s s a ry  in  c h ild re n  a n d  m a y  
in c r e a s e  t h e  r is k  o f  c e re b r a l  o e d e m a .3 F r e q u e n t  
s u b c u ta n e o u s  in je c tio n  is a n o th e r  o p d o n  ío r  gi v in  g 
r e g u la r  in su l in ,  b u t  it h a s  a  d e la y e d  o n se t o f  a c tio n  a n d  
p ro lo n g e d  h a l í - l i íe  c o m p a re d  w i th  in tra v e n o u s  in fu -  
s io n .4 In  t h e  m a n a g e m e n t  o f  m ild  to  m o d e ra te ,  
u n c o m p lic a te d  d ia b e tic  k e to a d d o s is ,  th e  u se  o f a 
s u b c u ta n e o u s  ra p id -a c t in g  in s u l in  a n a lo g u e  m a y  be  
c o n s id e re d .3,4
K e to n a e m ia  ty p ic a lly  ta k e s  lo n g e r  to  d e a r  t h a n  
h y p e rg ly c a e m ia , a n d  o n c e  p la sm a  g lu co se  h a s  ía l le n  to  
a  su lta b le  v a lu e ,  t h e  d o se  o í  in su l in  is  r e d u c c d  a n d  
in ỉu s io n  o f  g lu c o se  is b e g u n  s im u lta n e o u s ly ,4 allovving 
in s u l in  to  b e  c o n tin u e d  in  o rd e r  to  d e a r  k e to n e  b o d ies  
w i th o u t  i n d u d n g  h y p o g ly c a c m ia . O n ce  g lu co se  c o n -  
c e n tra tio n s  h a v e  b e e n  c o m ro l le d  a n d  a d d o s is  h a s  
c o m p le te ly  d e a r e d ,  t t a n s i t i o n  to  a  m a in t e n a n c e  
s u b c u ta n e o u s  d o sa g e  re g im e n  o f in su lin  c a n  b e g ú i. 
H o tv e v e r, in t r a v e n o u s  in s u l in  s h o u ld  n o t  b e  s to p p e d  
u n t i l  th is  h a s  ta k e n  effec t, vvhich m a y  b e  1 to  2 h o u rs  
a f te r  s ta r t ín g  s u b c u ta n e o u s  r e g u la r  in su l in .3-4 A n y  
e s ta b lỉsh e d  th e r a p y  w l th  a  lo n g -a c tin g  in su lin  a n a lo g u e  
( in s u lin  d e te m ir  o r  in s u l in  g la rg in e )  sh o u ld  b e  c o n d n u e d  
d u r in g  t r e a tm e n t  í o r  k e to a d d o s is .*

•  A lth o u g h  to ta l  b o d y  Stores o f p o ta s s iu m  a re  d e p le te d  in  
d ia b e d c  k e to a d d o s is ,  m a in ỉy  b o m  th e  in tra c e llu la r  p o o l, 
p a tie n ts  m a y  p r e s e n t  w i th  s e ru m  c o n c e n tra t ío n s  t h a t  a re  
n o rm a l ,  in c re a se đ , o r  d e c re a s e d .3-4 G iv ing  in s u l in  a n d  
c o ire c tín g  a d d o s is  WÍU d r iv e  p o ta s s iu m  b a c k  in to  th e  
ce lls  a n d  lo w e r  t h e  s e ru m -p o ta s s iu m  c o n c e n tra tio n ; 
p a tìe n ts  w ill g e n e ra l ly  n e e d  p o ta s s iu m  re p la c e m e n t 
re g a rd le ss  o f  t h e i r  s e ru m  c o n c e n tr a t ío n  a t  p r e s e n ta d o n . 
P o ta ss iu m  is g iv e n  b y  in h is io n  a n d  m a y  b e  s ta r te d  a íte r  
a d e q u a te  r e n a l  íu n c t ío n  h a s  b e e n  c o n ỉi rm e d . In  
h y p e rk a la e m ic  p a tie n ts ,  p o ta s s iu m  is g iv e n  o n c e  s e ru m

c o n c e n tra t io n s  h a v e  ía l le n  to  vvith in  n o rm a l  Iim its.4 F or 
n o rm o k a la e m ic  p a tie n ts ,  í t  s h o u ld  b e  s ta r te d  w h e n  
in s u l in  th e r a p y  b e g in s , a f te r  in it ia l  Ouid e x p a n s io n .3 In  
t h e  r a r e  p a d e n t  p r e s e n d n g  w ith  h y p o k a la e m ia ,  p o ta s -  
s iu m  re p la c e m e n t  s h o u ld  b e g in  w i th  flu id  r e p la c e m e n t  
a n d  in s u ỉ in  v v ith h e ld  u n t í l  p o ta s s iu m  c o n c e n tra tìo n s  
h a v e  r is e n  to  n o rm a l  v a lu e s .4
I n tr a v e n o u s  b ic a rb o n a te  is n o w  g e n e ra lly  r e se rv e d  for 
p a tìe n ts  w i th  se v e re  a d d a e m ia  d e sp ite  llu id  r e p la c e m e n t 
a n d  in s u l in  th e ra p y . S o m e 3-4 h a v e  su g g e ste d  th a t  
b ic a rb o n a te  m a y  b e  g iv e n  to  th o se  w lth  a  pH  o f less 
t h a n  6 .9 , a im in g  to  a c h ie v e  a pH  a b o v e  7 .0 . B ic a rb o n a te  
t r e a tm e n t  c a n  in c re a se  th e  risk  o f  h y p o k a la e m ia ,  an d  
p o ta s s iu m  m a y  b e  a d d e d  to  th e  in ỉu s io n .
P h o s p h a tc  c o n c e n tra t io n s  a re  a ííe c te d  in  a  s im ila r  
m a n n e r  to  p o ta s s iu tn  c o n c e n tra t ìo n s  in  th e  k e to a d d o ú c  
S tate, b u t  th e r e  is less a g re e m e n t  o n  th e  n e e d  fo r  ro u tin e  
d o se s  o f p h o s p h a te .  P h o s p h a te  c o n c e n ư a tio n s  sh o u ld  be 
m o n ito re d  a n d  p h o s p h a te  g iv en  if d in ic a lly  s ig n ih c a n t 
h y p o p h o s p h a ta e m ia  o c c u rs .3’4 

T h e  p re c ip ita tin g  c a u se  o f  d ia b e tic  k e to a ậ d o s is  sh o u ld  also 
b e  id en tíA e d  a n d  m a n a g e d  a p p ro p r ía ie ly .

H y p e r o s m o l a r  h y p e r g l y c a e m i c  State (H H S) o r  
h y p e ro s m o la r  h y p e rg ly c a c m ic  n o n k e to t ic  co m a (HON'K) 
o c c u rs  m a in ly  in  c ld e r ly  p a ú e n ts  w ith  ty p e  2 d ia b e te s  a n d  
th o u g h  m u c h  less c o m m o n  th a n  d iab e tic  k e to ac id o sis  it 
c a rr ie s  a h ig h c r  m o r ta li ty .10 HHS is a n  e m e rg in g  p ro b le m  in 
c h ild re n  a n d  a d o le sc e n ts  vvith ty p e  2 d ia b e te s ."  A d u lt 
p a r ie n ts  m a y  p re s e n t  in  c o m a  w ith  se v e re  h y p e rg ly c a em ia  
b u t  w i th  m in im a l ke to s is ; d e h y d ra tìo n  a n d  re n a l  im p a ir-  
m e n t  a re  c o m m o n . T re a rm e n t is s lm ila r  to  th a t  o f d ia b e ũ c  
k e to a d d o s i s  u s in g  i n t r a v e n o u s  in s u l in  (se e  a b o v e ). 
a l th o u g h  th e  in su l in  d o se  s h o u ld  b e  re d u c e d  a n d  g lucose  
s ta r te d  o n c e  th e  p la sm a -g lu c o se  c o n c e n rra tio n  h a s  ía l le n  to  
a b o u t  1 7 m m o l/l i t r e .  A  c o n c e n tra t ìo n  o f a b o u t  11 to  
1 7 m m o I /l i t r e  s h o u ld  b e  m a in ta in e d  u n tíl  th e  p a iie n i  is 
m e n ta lly  a le n  a n d  HHS re so lv e s .4 F e a tu re s  o f HHS, su c h  as 
d e h y d ra t ío n  a n d  c o n tra c te d  v a sc u la r  v o lu m e , lovv c a rd iac  
o u tp u t,  in c re a se d  b lo o d  v iscosity , a n d  v e ry  h ig h  o sm o la rity  
m a y  p red isp o se  th e  p a t ie n t  10 th ro m b o s is . A lth o u g h  
p ro p h y la c d c  h e p a r in  m a y  b e  c o n s id e re d  in  p a tie n ts  a t 
h ig h  risk  o f  th ro m b o s is . th e re  is a  lack  of e v id e n c e  to  
c o n íirm  its  sa le ty  o r  e ttica c y  in  th is  s i tu a tío n .10 T re a tm e n t 
a im s  in  c h ild re n  a re  s im ila r  to  th o se  ío r  a d u lts  a n d  a lth o u g h  
n o  d e fm itìv e  re g im e n  is y c t  av a ila b le  su g g e ste d  g u id e lin es  
h a v e  b e e n  p ro p o s e d .12
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Acarbose (SAN, USAN, riNNi 

Acarbosa; Acarbosio; Acarbosum; AG-5421; Akarboosi; 
Akarbos; Akarbosa; Akárbo? Akarbozè; Akarboza; Bay-g- 
5421; Axapóoỉa.
0-{4-Amino-4,6-dideoxy-N-[(1S,4R,5S,6S)-4,5,6-trihyđroxy-3- 
hydroxynnethylcyclohex-2-enyl]-a-c-glucopyranosylH 1 —  4)- 
ớ-a:D-glucopýranosyl-(1 -*  4)-ĩ>g I ucopyranose.
C2SH«NO,8=645.6 
CÀS —  56180-94-0.
ATC —  AÍOSPOl.

ẠTC Vet —  QAIOBPOI 
u m —  T58MS1464Ũ.

Pharmacopoeias. In  Eur. (see  p . vu ) a n d  us.
P h . E u r .  8 : (A carb o se ). A  w h i te  o r  yellovvish , a m o rp h o u  i, 
h y g ro sc o p ic  p o w d e r . V e ry  so lu b le  in  w a te n  prac ticaL  Y 
in so lu b le  in  d ic h lo ro m e th a n e ;  so lu b le  in  m e th y l  a lc o h o l. V 
5 %  s o lu t io n  in  vvater h a s  a  p H  o f 5 .5  to  7 .5 . S to re  in  a ir t ig ỉ  t  
c o n ta in e rs .

U S P  36 : (A carb o se ) . P ro d u c e d  b y  c e r ta in  s tra in s  ( f 
Actinoplana utahensis. S to re  in  a ir t ig h t  c o n ta in e rs .

Uses and Administration
A c a rb o se  is a n  in h ib i to r  o ỉ  a lp h a  g lu co sid ases , e specia ll / 
su c ra se . T h is  slovvs th e  d ig cs tio n  a n d  a b s o rp t io n  c (  
c a rb o h y d ra te s  in  th e  sm all in te s tin e  a n d  h e n c e  re d u c e i  
t h e  in c re a se  in  b lo o d -g lu c o se  c o n c e n tra t io n s  a í te r  I 
c a rb o h y d ra te  lo ad . I t  is g iven  in  th e  ư e a tm e n t  o f  ty p e  ! 
d ia b e te s  m e ll itu s  (p . 4 5 9 .1 )  e i th e r  a lo n e  o r  w ith  I 
s u ư o n y lu re a ,  b ig u a n id e , o r  in su lin . A ca rb o se  t re a tm e m  
m a y  b e  s ta n e d  vvith a lovv o ra l dose  o f 2 5  o r  50  m g  d a ily  t 1 
m in im ise  g a s tro in te s tin a l  d istu rb a n c c . It is t h e n  g ra d u a ll ’ 
in c re a se d  10 a u su a l d o se  o f 25 o r  50 m g  th re e  tim e s  daily 
im m e d ia te ly  b e ío re  ío o d . A fter  4  to  8  vveeks. th e  d o sc  m a 
b e  in c re a se d  tu r th c r  ư  n ecessa ry , a n d  d o ,e s  u p  to  100 ti ' 
2 0 0  m g  th re e  tim es d a ily  m a y  b e  g iv en . L icen sed  us pro d u c  
in ío r m a t io n  re c o m m e n d s  a  m a x im u m  d o se  o f 50 m g  th re i 
tim e s  d a ily  fo r  p a tie n ts  vveighing u p  to  6 0  kg, a n d  . 
m a x im u m  o f 100 m g  th re e  tim e s  d a ily  fo r th o se  vveighin; 
m o re .  S o m e  b e n e fit  h a s  a lso  b e e n  fo u n d  w h e n  ac a rb o se  i 
u se d  to  su p p le m e n t  in su l in  th e ra p y  in  ty p e  1 d iab e te  
m e ll itu s .

A c a rb o se  h a s  a lso  b e e n  s iu d ie d  (or th e  t r e a tm e n t  o  
re a c tiv e  h y p o g ly c a e m la , th e  d u m p in g  s y n d ro m e , c e rta ii 
ty p e s  o f  h y p e rlip o p ro te in a e m ia ,  a n d  p o ly cy s tic  o v a r  
sy n d ro m e .
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I m p a i re d  g lu c o s e  to le r a n c e .  A  p r o s p e a iv e  s tu d y  o f 
p a tie n ts  w i th  im p a ừ e d  g lucose  to le ra n c e  c o n d u d e d  th a t  
a c a rb o se  d e la y e d  th e  d e v e lo p m e n t o f ty p e  2 d ia b e te s1 a n d  
s ig n iíic a n tly  re d u c e d  th e  in c id e n c e  o f c a rd io v a sc u la r  dis- 
e a se  a n d  h y p e r te n s io n .2 H o w tv n ,  a  sy s te m atic  revievv,3 
vvhich in d u d e d  th is  s tu d y , (o u n d  Chat d a ta  w e re  lim ite d  
a n d  th a t  th e  q u a li ty  o f th e  o th e r  4  in c lu d e d  s tu d ie s  w as 
p o o r. T h e  a u th o r s  o f th e  re v ie w  c o n d u d e d  th a t  th e re  w as 
e v id e n c e  th a t  a c a rb o se  re d u c c d  th e  i n d d e n c e  o f  ty p e  2 
d ia b e te s . b u t  t h e  e ữ e c ts  o n  g ly caem ic  c o n ư o l  w e re  l im íte d  
a n d  it vvas u n d e a r  w h e th e r  th e  e tte c t  s h o u ld  b e  se e n  as 
p re v e n t io n , d e la y , o r  m a sk in g  o f  d iab e te s . T h e y  also  felt 
t h a t  m o re  s tu d y  vvas n e e d e d  to c o n íirm  v v h e th e r  ac a rb o se  
p re v e n te d  c a rd io v a sc u la r  e v e n ts  in  th e s e  p a tie n ts .
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Adverse Effects
A carb o se  o í te n  c a u se s  g a s tro in te s tin a l  d is tu rb a n c e s , p a rt i-  
c u la r ly  t la tu le n c e  d u e  to  b a c te r ia l a c tio n  o n  n o n -a b s o rb e d  
c a rb o h v d ra te  in  th e  c o lo n . A b d o m in a l d is te n s io n , d ia rr-  
h o e a ,  a n d  p a in  m a y  o c c u r. A d e c re a se  in  d o sa g e  a n d  
im p ro v e d  d ie ta ry  h a b its  m a y  re d u c e  th e s e  a d v e rs e  e ííec ts . 
a n d  th e y  g e n e ra lly  d im in ish  vvith tim e . I le u s  h a s  b e e n  ra re ly  
r e p o r te d . T ra n s ie n t  a n d  re v e rs ib le  ứ ic rea se s  in  l iv e r  e n z y m e  
v a lu e s  c a n  o c c u r, a n d  a c a rb o se  sh o u ld  b e  vvithdravvn if th e  
e le v a tio n s  p e rs is t; th e r e  h a v e  a ỉso  b e e n  ra re  rep o r ts  o ỉ 
ja u n d ic e  a n d  h e p a ti tis  in d u d in g  fata l f u lm in a n t  h e p a ti tis . 
T h ro m b o c y to p e n ia  a n d  p n e u m a to s is  cy s to id e s  in te s tin a lis
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h a v e  b e e n  re p o r te d .  skin r e a c tìo n s  a n d  o e d e m a  h a v e  b e e n  
re p o r te d  rare iy .

Incidence of odverse effects. T h e  m a n u ía c tu r e r s  r e p o n e d  
th a t  ad v e rse  eH ects  o f a c a rb o se  w e r e  r a r e r  in  p o s tm a rk e t-  
in g  su rv e illa n c e  s tu d ie s  t h a n  in  p re v io u s  d in i c a l s tu d ie s ;1-2 
th is  w a s  h e ld  t o  r e p r e s e n t  b e t t e r  ta i lo r in g  o f  in d iv id u a l 
doses  to  p a tie n t  to le rab ility .

1 spengler M, Cagatay M. The use of acarbose in the piỉmary^care setdng: 
evãluaũon of ẽíQcacy and toỉerabỉỉỉty of acarhose by postmarketíng 
surveỉũance study. Cỉin ỉnvatMed 1995; 1& 325-31.

2 Mertes G. Saíety and e£fícacy oC acarbose ỉn the treatment oí type 2 
díabetes: da ta from a 5-year surveỉlỉance study. Diabetes Rtỉ Oin Prađ 
2001; 52: 193-204.

Effects on the gastrointestinal troct. P n e u m a to s is  cysto ides  
in te s tin a lis  h a s  b e e n  re p o r te d  a f te r  t h e  u se  o f  a lp h a -g lu c o -  
sid ase  in h ib ito rs  in d u d in g  a c a rb o se , m ig lito l  a n d  vogli- 
b o s e .L2 T he m o s t  c o m m o n  s y m p to m s  w e re  a b d o m ỉn a l d is- 
te n s io n  a n d  p a in ;  h a e m a to c h e á a  (b lo o d  i n  t h e  s too l) w a s  
also  re p o r te d . T h e  In te rv a l  b e tw e e n  s ta r tin g  th e ra p y  a n d  
o n s e t  o f p n e u m a to s is  v a r ie d  g re a tly , ran g in g  h o m  7  day s 
to  11 y ears.

1. Tsujỉmoto T, tí  aỉ. Pneumatosis cystoỉdes intesdnaUs folỉowỉng alpha- 
glucoãdase Inhibitor treatxnent: a case report and review oí the 
ỉỉterature. WorÌd J Gastrocnterol 2008; 14: 6087-92.

2. Kojima K. tí ai. Pneumatoás cystoỉdes ỉntesdRaUs ỉnduced by the alpha- 
gỉucosidase ỉnhibitor migỉỉtoL ỉntem Med 2010; 49:1545-8:

Effects on the liver. H e p a to c e llu la r  l iv e r  d a m a g e  a n d  e le -  
v a te d  se ru m  a m in o tra n s íe ra se s ,  w i th  o r  w i th o u t  ja u n d ic e , 
h a v e  b e e n  r e p o r te d  i n  p a t ie n ts  r e c e iv in g  a c a rb o se .1-4 In  
th e s e  cases, sy m p to m s  r e s o lv e d  o n  s to p p in g  th e  d ru g ; 
h o w e v e r , lic e n s e d  p r o d u c t  i n ío r m a n o n  States th a t  th e r e  
h a v e  b e e n  cases o f  ía ta l  h i lm ỉn a n t  h e p a titis .

1. Andrade RJ, tí ai. Hepađc injụry caused by acarbose. Ann ỉnum Med 
1996; 124: 931.

2. Carrascosa M. tí  a i Acarbose-induced acute severe hepatounddty. 
Lanctt 1997; 349: 69&-9.

3. Fujĩmoto Y, et aỉ. Acarbose-ỉnduced hepatỉc ỉnlury. Lanat Ỉ99S; 351: 
340.

4. Hsiao S-H. tt ai. Hepatotoxtdty assodated with acaibose thcrapy. AmI 
phannacữther 2006; 40:151—4.

EHects on the skin. G e n e ra lise d  e ry th e m a  m u ltìỉo rm e  a n d  
e o s in o p h ilia  o c c u rre d  in  a  m a le  d ia b e tic  p a tie n t  13 day s 
a f te r  s ta r tin g  a c a rb o s e .1 T h e  h y p e rs e n s it iv ity  r e a c d o n  w as 
c o n h rm e d  b y  re c h a lle n g e .

1. Kono T, tí al. Acarbose-ỉnduced generaỉỉsed erythema muỉtỉíorme. 
Lanctí 1999; 354: 396-7.

Precautions
A carb o se  is c o n tra - in d ic a te d  in  in íỉa n u n a to r y  b o w e l disease , 
p a rt ic u la rly  w h e r e  th e re  is a s s o d a te d  u lc e ra tio n , a n d  in  
g a s tro in te s tin a ỉ  o b s tm c tio n  o r  p a tie n ts  p ređ isp o sed  to  i t.  I t  
s h o u ld  b e  a v o id e d  in  p a tie n ts  w i th  c h ro n ic  in te s tin a l  
d iseases  th a t  s ig n ih c a n tly  a ffe c t d ig e s tio n  o r  a b so rp tio n , a n d  
in  c o n d itio n s  w h ic h  m a y  d e te r io r a te  a s  a  re su lt  o f  in c re a se d  
gas ỉo rm a tio n , s u c h  as  h e ra ia .

A carbose  is a lso  c o n tra - in d ic a te d  i n  p a tie n ts  w i th  h e p a tic  
im p a in n e n t  a n d  l iv e r  e n z y m e  v a lu e s  sh o u ld  b e  m o n ito re d , 
p a rt ic u la r ly  d u r in g  th e  f ln t  6  to  .12 m o n th s  o f  th e r a p y  a n d  a t  
h ig h  doses.

A carbose  g iv e n  a lo n e  s h o u ld  n o t  c a u se  h y p o g ly caem ia , 
b u t  m a y  p o te n t ia te  th e  eH ects o f  s u lío n y lu re a s  a n d  in su lin . 
If h y p o g ly c a e m ia  doses  d e v e lo p  in  a  p a tie n t  rec e iv m g  
a c a rb o se  it  n e e d s  to  b e  t r e a te d  w ith  g lu co se , s in c e  th e  a c tio n  
of acarb o se  in h ib i ts  th e  h y d ro ly s is  o f  d isaccharides.

Porphyria. T h e  D m g  D a ta b a se  fo r  A c u te  P o rp h y ria , co m - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y r ia  C e n tre  (NAPOS) a n d  
th e  P o rp h y ria  C e n ư e  S w e d e n , d a s s ií ie s  a c arb o se  as n o t  
p o rp h y rin o g e n ic ;  it  m a y  b e  u s e d  as  a  d m g  o f first ch o ice  
a n d  n o  p re c a u t io n s  a re  n e e d e d .1

ỉ. The Drug Database íor Acute Porphyría. Avaỉỉable at: http://www. 
drugs-poiphyria.org (accessed 06/10/11}

Interactions
A carb o se  m a y  e n h a n c e  th e  e ữ e c ts  o f  o th e r  a n tid iab e tic s , 
in d u d in g  in su lin ,  a n d  a  r e d u c t ìo n  in  th e i r  do sag e  m a y  b e  
n e e d e d . U se w i th  g a s ư o in te s t in a l  a d s o rb e n ts  a n d  d igestive  
e n z y m e  p r e p a r a tio n s  c a n  d im in is h  t h e  effects o f  a c arb o se  
a n d  sh o u ld  b e  a v o id e d . N e o m y d n  a n d  c o le s ty ra m in e  m a y  
e n h a n c e  th e  e ffe c ts  o f a c a rb o se  a n d  a  re d u c t io n  in  its d osage  
m a y  b e  re q u ire d .  A c a rb o se  m a y  In h ib i t  th e  a b s o ip tio n  o f 
d ig o x ih  (see A n tid ia b e tic s , u n d e r  In te ra c tio n s  o ỉ  D igox in , 
p . 135 6 .3 ).

Pharmacokỉnetics
A ite r  in g e s t io n  o f  a c a rb o s e ,  t h e  m a jo r i ty  o f  a c tiv e  
u n c h a n g e d  d r u g  re m a in s  i n  t h e  lu m e n  o f  th e  g astro -  
in te s t in a l  tra c t  to  e x e r t  its  p h a rm a c o lo g ic a l  a c tiv ity  a n d  is 
m e ta b o lis e d  b y  in te s t in a l  e n z y m e s  a n d  b y  t h e  m ic ro b ia l 
flo ra . Less t h a n  2 %  of a  d o se  is  a b so rb e d  ũ n c h a n g e d , b u t  
a b o u t  35 %  is a b s o rb e d  in  t h e  f o n n  o f  m e ta b o lite s . A carbose  
is e x c re te d  in  t h e  u r in e  a n d  íae c e s .

Renal impairment. In c re a sed  p e a k  p la sm a  c o n c e n ư a tio n s  
of aca rb o se  a n d  a re a s  u n d e r  th e  c o n c e n tra t io n - t im e  c u rv e  
(o t a b o u t  5 a n d  6  t im e s  n o rm a l, le sp e c tỉv e ly )  h a v e  b e e n  
to u n d  in  p h a n n a c o k ỉn e tic  s tu đ ie s  o í  p a tie n ts  w i th  se v e re  
r e n a l  im p a irm e n t  ( c re a tin in e  d e a ra n c e  le ss  t h a n  25  m L / 
m in  p e r  1 .73  m 2). T h e  d in ic a l  s ig n ih c a n c e  o f th e s e  e ííe c ts  
is u n k n o v v n .

Preparatìons
Proprietary Preporntions (details a re  given in  V olum e 6 )

Sỉngle-ingredient Preparatiom . Arg.: Glucobay; Austral.: G luco- 
bay; Austria: Glucobay; Belg.: Glucobay; Braz.: Aglucose; Glu- 
cobay; Canad.: Glucobay; P ran d ase t; Chile: G lucobay; China: 
Beixi ( jU $ );  Glucobay (3 J £ ¥ ) ;  K abopỉng Cu. G lu-
cobay; Derun.: Glucobay; Fùu: Glucobay; Fr.: Glucor; Ger.: 
Glucobay; Gr.: Glucobay; Hong Kong: G lucobay; Hung.: G luco- 
bay; India: Abacus; Acarb; Acarbay; A carex; A ca m in ; A su- 
crose; Diabose; Diadose; Glubose; Glucar; G lucobay; Glucobose; 
Gludase; K-Carb; IndtntEdid; Gỉucobay; IrL: Glucobay: Israel: 
Acrose; Prandase: ItaL: Glicobase; Glucobay; Malaysia: Dibose; 
Garbose; G lucan Glucobay; Glucorid; Precarbay; Precoset; Mex.: Glemisal; G lucobay; Incardel; Sincrosa; Neth.: Glucobay; NorwGlucobay; NZ: Glucobay; Phũipp.: G lucobay; Gluco- 
nase; PoL: Glucobay; PorL: Alsucril; B luecose; Establix; Gluco- 
bay; Linacal; Rus.: G lucobay (TinoKOỗaỉi); S.Afr.: Glúcobay; singapore: G lucobay; Spain: Glucobay; Glum ida; Svaed.: Glucobay: Switz.: Glucobay; Thai.: Glucobay; Turk.: Acaris; Arokan; Glu- 
car; G lucobay; Glynose; UK: Glucobay; Ukr.: G lucobay 
(rjuoro6aii)t; USA: Precose; Veneĩ.: Glucobay.

Acetohexamide IBAN, USAN, riNNi 
' Acetohexamid; Acetohexamida; Acétohexamide; Acetohex- 
'am íđụrn; Asetoheksam idi; Com pound 33006; 
AueToreKcaMHfl.
1-(4-Acetylbenzenesulphonyl)-3-cydohexylurea. :
C,sMJoN2Ó 4S=324.4
CAS-968-81-0.
ATC — A108831.
ATC Vet — QAÌ08831.
UNII —  QGC8W08I6I. ■ ................

P h a rm a c o p o e ia s .  I n  Jpn a n d  us.
U S P  3 6 : (A c e to h e x a m id e ) . A  w h ite ,  p ra c tic a lly  o d o u rle ss , 
c ry s ta llin e  p o w d e r . P rac tíca lly  in so lu b le  in  w a te r  a n d  in  
e th e r ;  so lu b le  1 ỉn  2 3 0  o f  a lc o h o l a n d  1 in  2 1 0  o f c h lo ro ío rm ; 
so lu b le  i n  p y r id in e  a n d  in  d i lu te  S o lu tio n s  o í  a lk a li 
h y d ro x id e s .

P ro f i '/e

A c e to h e x a m id e  is a  s u lỉo n y lu re a  a n tid ia b e tíc  (p . 5 0 2 .3 ). I t  
h a s  b e e n  g iv e n  in  t h e  t r e a tm e n t  o f  ty p e  2  d iab e te s  m e lỉ itu s .

Preparatíons
Proprietary PrBporations (detaiỉs a re  given in  V olum e B) 

Single-ingredienl Preparotions. Jpn: Dim elin.

Pharmacopoeial Praparations
USP 36: À cetohexain ide Tablets.

Aloglỉptin Benxoate IUSAN. riNNMi
Alogliptine, Benibate de; Alogliptini Benzoas; Benzoato de 
alogliptina; SYR-322; A/ibornnnTviHa BeH303T.
6-[(3/?)-3-Aminopiperidin 1 -yl]-1 -(2<yanobenzyl)-3-methyl- 
pỷrÌmidin-2,4(lH3H)-diohe monobenzoate. ’
C 13H21 N s0j,C7Hý02=4616
CÁS' —  850649-61-5 (alogliptin); 850649-62-6 (abgiiptin 
bemoate).
ATC— .AI0BH04.
ATCVet — QA108H04. 
u m  — EEN99869SC

Uses and Administration
Like s ita g lip tin  (p. 5 0 2 .1 ), a lo g lip tin  b e n z o a te  is a n  in h ib i to r  
o f d ip e p tid y lp e p tìd a se -4  a n d  is u s e d  in  t h e  t r e a tm e n t  o f ty p e  
2  d ia b e te s  m ellim s  (p . 4 5 9 .1 ).

A ỉo g lỉp tin  is g iv e n  as  t h e  b e n z o a te ,  b u t  doses  a re  
e x p re s se d  in  te rm s  o f  th e  base; 3 4  m g  o f a lo g lip tin  b e n z o a te  
is e q u iv a le n t  to  a b o u t  25  m g  o f  a lo g lip tin . T h e  u su a l o ra l  
d o se  is t h e  e q u iv a le n t o f  a lo g lip tú i 25 m g  o n c e  d a ily  w i th  o r  
w i th o u t  fo o d . W h e n  g iv en  vvith m e t ío rm in , a lo g llp tìn  m a y  
b e  g iv e n  in  2  d iv id e d  doses. T h e  do se  o ỉ  su lío n y lu re a  o r  
in su l in  m a y  n e e d  to  b e  lovvered w h e n  u s e d  w íth  a lo g lip tin . 
D o sa g e  s h o u ỉđ  b e  a d ju s te d  i n  p a t i e n ts  w i th  r e n a l  
im p a irm e n t  (see  p . 4 6 9 .3 ).

R e í e r e n c e s .
1. Scott u .  AỉogUpcỉn: a review oí its use ỉn die nuỉiagement oí type 2 

'diabetes meỉỉltus. Drugs 2010; 70: 2051-72. Correction. ỉbid.; 2475.
2. Baetta R. Coráni A. Pharmacology of đỉpepỉidyl pepiỉdase-4 ỉnhỉbitors: 

âmỉỉaritỉes and dỉữercnces. Drugs 2011; 71: 1441-67.

Administration ỉn renal impairment. L icensed  p r o d u a  
in ío rm a tio n  su g g e sts  th e  ỉolỉovying o ra l doses o í a lo g lip tin  
in  p a tie n ts  w ị th  r e n a l  im p a irm e n t, b a se d  o n  c re a tm in e  
c le ã ra n c e  (CC):.
•  m ild  im p a i r m e n t  (CC 6 0 m L /m in  o r  m o ré ) :  n o  

a d ju s tm e n t n e c es sa ry , 25 m g  o n c e  d aily
•  m o d era te  im p a irm e n t  (CC 30  to  less th a n  6 0 m L /m ỉn ) :

12 .5  m g o n c e  d a ily
•  s ev ere  im p a ứ m e n t  (CC 15 to  less t h a n  3 0 m L /m ỉn )  o r  

e n d -s tag e  r e n a l  d isease  (CC less t h a n  1 5 m L /m in  o r  
req u ir ìn g  h a e m o d ia ly s is) ;  6 .25  m g  o n c e  daily . A io g lip tin  
m a y  be g iv e n  w i th o u t  r e g a rd  to  th e  t im in g  o f 
h a em o d ia ly sis  b u t  it  h a s  n o t  b e e n  s tu d ie d  in  p e r i to n e a l  
dialysis

Adverse Effects, Treatment, and Precautions
As fo r  S itag lip tin  P h o sp h a te , p . 502 .1 .

T h e re  h a v e  b e e n  re p o r ts  o f £atal a n d  n o n - ỉa ta l  h e p a tic  
ta i ỉu re  in  p a tie n ts  tak in g  a log lip tin . I t  s h o u ld  b e  u s e d  w ith  
c a u tìo n  in  p a t ie n ts  vvith a b n o n n a l  liv e r  te s t re su lts , a n d  
t re a tm e n t  in te r ru p te d  in  th o se  w h o  d e v e lo p  sy m p to m s o f 
l iv e r  in ju ry  a n d  p e rs is te n t ly  e le v a te d  l iv e r  e n z y m e  
c o n c e n tra d o n s . .

Interactions
T h e  efficacy o f a lo g lip tin  m a y  b e  a ã e c te d  b y  o th e r  d ru g s  th a t  
h a v e  a n  in d e p e n d e n t  e f l e a  o n  b lo o d  g ỉucose . F o r  m o re  
d e ta ils  an d  e x a m p le s  o f d ru g s th a t  c a n  in c re a se  o r  d ec re a se  
b lo o đ -g lu c o se  c o n c e n ư a tìo n s ,  se ẹ  In te ra c t io n s  u n d e r  
S u lío n y lu re a s , p .  504 .3 .

Pharmacokinetics
A lo g lip tin  is a b s o rb e d  ỉro m  th e  g a s tro in te s tin á l tra c t, w i th  a  
p e a k  p lasm a c o n c e n tra t io n  o c c u m n g  a b o u t  1 to  2  h o u rs  
ă ỉ te r  ã  single o r a l  dosẹ , a n d  a  b io av a iỉăb ility  o f a lm o s t 1 0 0 % . 
A log lip tin  is n o t  e x te n s iv e ly  m eta b o lise d ; a b o u t 7 6 %  is 
e x c re te d  in  t h e  u r in e  ầ r ia  1 3 % 'in  th e  íaeces . Its  t e n n in a l  
ha lỉ-U ỉe  is a b o u t  21 h o u rs .  /"
R e fe re n c e s .

1. Scheen AJ. Phannacokỉnetics of dỉpeptidylpeptídase-4 ỉnhỉbltors. 
Diabtta Obcs Mtíab 20 ỉ 0; 12:648-58.

2. Golightly LK, t í  ai. Comparaiỉve dỉnỉcal pharmacokỉnetỉcs oí dỉpcptỉdyl 
pcptỉdasc-4 ỉnhíbíton. ơòt Phamaakintí 2012; 51: 501-14. Correctỉon. 
ibid.: 831.

Preparatìons
Proprietory Preparaiians (details are given in  Volume B)

Sngle-ingredient Prepa roHons. Jpn: Nesina; UK: Vipidia; USA: 
Nesm a.

Mulli-ingre<&ent Preparotíons. Jpn: Liovel; UK: Vipdomet; USA: 
Kazano; Oseni.

BiguanideAntidiabeHcs
.Ảntidiabệticos bỉguanídỉcos;’ * BnryaHiỈAbi ẠHTMAMaổe- 
TMHecKMe. -y; ; ;; ^ ' " \.'i

Uses and Administration
T h e  b ig u an id e  a n tid ia b e tic s  a re  a  d a s s  o f  oral a n tid ia b e tic  
d ru g s  used  in  t h e  t re a tm e n t  o f ty p e  2  d iab e tes  m ell itu s  
(p . 4 5 9 .1 ). T h e y  a re  g iv e n  to  s u p p le m e n t t re a tm e n t  b y  d ie t 
m o d ih c a tio n  w h e n  su c h  m o d iS c a tio n  h a s  n o t  p ro v e d  
e h e c tiv e  o n  its  o w n . In  ad d itio n , b e c a u se  b ig u an id e s  a re  n o t  
a ssocia ted  w i th  w e ig h t ga in , th e y  a re  p re íe ư e d  in  o bese  
p a tie n ts . In  n o n - o b e s e  p a tỉe n ts  s u lío n y lu re a s  (p. 502 .3 ) m a y
b e  p re íe rre d , a l th o u g h  a b ig u a n id e  is o h e n  ad d e d  o r  g ỉv en  
in s te a d  to  p a t i e n ts  vvho a re  n o t  re s p o n d in g  to  a  
su lío n y lu re a .

T h e  m ode o f  a c tio n  o f  b ig u an id e s  is n o t  d e a r .  T h ey  d o  n o t 
s tim u la te  in s u ỉ in  re le a se  b u t  r e q u ừ e  th a t  som e in su ỉ in  b e  
p r e s e n t  in  o r đ e r  to  e x e r t  th e ứ  a n tid ia b e tic  efíect. Possib le 
m ec h a n ism s  o f  a c tìo n  in d u d e  d e la y  in  th e  a b s o tp t io n  of 
g lu co se  h o m  th e  g a s tto in te s tin a l  tra c t, a n  in crease  in  in su l ỉn  
sen sitiv ity  a n d  g lu co se  u p ta k e  in to  cells, a n d  in h ib i tio n  oi 
h e p a tic  g lu co n e o g e n e s is . B ig u a n id e s  d o  n o t  u su a lly  lovver 
b lo o d -g lu co se  c o n c e n tra tio n s  in  n o n -d ia b e tic  su b jec ts.

Hyperlipidaeiiiias. T h e  e £ fe a  o ỉ  b ig u an iđ e s  o n  lip id  
m eta b o lism  is u n c le a r ,  a ỉth o u g h  so m e  b e n e h d a l  e ỉíe c ts  o n  
se ru m -lip id  p r o h le s  h a v e  b e e n  d e scrib ed . S tu d y  re su ỉts  in  
p ạ tie n ts  w ith  ty p e  2  d ỉab e te s  h a v e  b e e n  rev ie w e d .1 R e d u c - 
t ío n s  in  c o n c e n tra t io n s  o í  to ta l  c h o le s te ro l  a n d  lo w -d e n -  
s ity - lip o p ro te in  c h o le s te ro l c a n  o c c u r, a n  effect w h ic h  m a y  
n ó t  n ẽcẽssa rily  d e p e n d  o n  g ly caem ic  c o n tro l. In c re a ses  in  
h ig h -d e n s ity -ũ p o p ro te in  c h õ lẽ s te ro l h a v e  n o t  b e e n  s ig n ih - 
c a n t.  T here  is  e v id e n c e  fo r  a  r e d u c t io n  in  s e ru m -tiig ly c e r-  
id e  le v d s , w h ic h  m a y  b e  re la te d  to  g lycaem ic  c o n tro l  a n d  
m e tío rm in  d o se . H ovvever, th e  re v ie w  ío u n d  th a t  e ííec ts

The Symbol t  denotes a preparation no longer actively marketed
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o n  lip id s  w e re  g e n eraU y  lim ite d  a n d  n o t  ex p e c te d  to  r e s u l t  
in  m a jo r  r e d u c t ío n s  in  c a rd io v a sc u la r  e n d -p o in ts .

1.' W u lfie lé  M G , t í  a ì. T h e  effecỉ o ỉ m e tío rm in  o n  b lood  p ressu re , p ỉa sraa  
c h o les te ro l a n d  tr ỉg ỉycerides ỉn  ty p e  2 d ia b e te s  m eũ itu s: a syslem atic  
re v ỉe w . 3  In tem  M ed  2 004; 254 : 1 -14.

PoiycysHc ovary syndrome. F o r  d isc u ss io n  o í t h e  p o te n -  
t ia l  õ f  m è t ío rm in  in  po ly cy stic  o v a ry  sy n d ro m e , see  
p  4 9 2  2.

Adverse Eữeds
G a s tro in te s tin a l  a d v e rse  e ỉfec ts  in d u d in g  a n o re x ia , n a u se a , 
v o m itin g , a n d  d ia r rh o e a  m a y  o c c u r  w ỉ th  b ig u an id e s , o f te n  
a t  t h e  s ta r t  o f  tre a tm e n t.  T h e  e tte c ts  g e n e ra lly  reso lv e  
s p o n ta n e o u s ly ,  b u t  c a n  b e  m in im ise d  b y  in tro d u c in g  th e  
d r u g  g ra d u a lly . P a tie n ts  m a y  h a v e  ta s te  d is tu rb a n c e  a n d  
th e r e  m a y  b e  vveight loss. A b so ip tio n  o f  v a rio u s  su b s ta n c e s  
i n d u d in g  v i ta  m in  B j2 m a y  b e  im p a ire d . Sk in  rea c tio n s  h a v e  
b e e n  re p o r te d  ra re ly .

H y p o g ly c a em ia  is ra re  w ith  a  b ig u a n id e  g iv en  a lo n e . 
a l th o u g h  i t  m a y  o c c u r  if o th e r  c o n tr ib u tin g  íac to rs  o r  d ru g s 
a re  p re s e n t .

L ac tic  a d d o s is , so m e tim e s  fata l, h a s  o c c u ư e d  w ith  
b ig u a n id e s , m a in ly  w ith  p h e n lo rm in . w h e n  it h a s  o c c u rre d  
vvith m e t ío rm in  m o st cases h a v e  b e e n  in  p a tie n ts  vvhose 
c o n d it io n  c o n ư a - in d ic a te d  th e  u se  o f  th e  drug , p a rt ic u la r ly  
th o s e  vvith  r e n a l  im p a irm e n t.

P h e n ỉo rm in  h a s  b e e n  im p lic a te d  in  th e  c o n ư o v e rs ia l  
re p o r ts  o f  e x cessiv e  c a rd io v a sc u la r  m o r ta li ty  a s so d a te d  w ith  
o ra l  h y p o g ly c a e m ic  th e ra p y  (see u n d e r  S u llo n y lu re a s , 
E ffec ts o n  th e  C a rd io v a sc u la r  S ystem , p . 503 .2).

R e v ie v v s.
1. P a te rso n  KR, t í  al. U ndesired  e ỉỉec is of b ig u a n id e  the rapy . Advenc Drug 

ReaơAcute Poisoning Rev 1984; 3: 173 -82 .
2 . H ovvlettH C S, B aiỉey  C J. A risk -bene íìt a ssessm en t o ỉ m e tío rm ỉn  in  type  

2 d ỉa b e te s  ro e ỉỉitu ỉ. Drug SaỊtìy 1999; 20: 4 8 9 -5 0 3 .

Effects on the blood. M eg alo b lastỉc  a n a e m ia  h a s  o c c u rre d  
vvith  b ig u a n id e  th e r a p y  (see M a la b so rp tio n , u n d e r  E ííec ts 
o n  th e  G a s tro in te s tin a l  T ract, p . 4 7 0 .1 ) .  A íe w  cases o f 
m e tfo rm in - in d u c e d  h a e m o ly s is  re su ltin g  in  h y p e rb il iru b i-  
n a e m ỉa  a n d  ja u n d ic e  h a v e  also  b e e n  đ e sc rib ed ,1' 3 in d u d -  
in g  a ca se  th a t  p ro g re s se d  to  m ass iv e  haem olysis , sho ck , 
a n d  d e a th .4

ỉ .  L in K -D , tìaì. M e tío rm m -in d u c rd  h e m o ly sb  w ith ja u n đ ỉc e . N EnglJMed 
1 9 9 8 ;3 3 9 :1 8 6 0 - 1 .

2. K ash y a p  AS, K ashyap  s. H aem oly tic  a n ae m ỉa  du c  10 m e tío rm in . Postỹrad 
Med 3 2000; 7 6 : 125-6 .

3. M e ỉr A  a  ai. M e đ o n n in -L nđuced  h e m o ly tic  an cra ia  ỉn  a p a tie n t w ỉth  
g ỉu c o se -6 -p h o sp h a te  dehy d ro g e n asc  de ĩỉc iency . Diabtta Can 2003; 26 : 
9 5 6 -7 .

4. P acker CD, t ì  ai. Fa ta l h em o ly tỉc  a n em ia  a sso đ a ted  w ith  m e iío rm in : a 
case  r e p o r t  3 Med Case Reports 2008; 2: 300.

ERects on the gastrointestìnal tract. ữARRHOEA. D ia rrh o e a  
is  a  w e l l-k n o w n  a d v e rse  e ífec t o í  m e t ío im in .1 I t o f te n  
o c c u rs  vvhen  t r e a tm e n t  is s ta n e d , b u t  g e n e ra lly  sub sid es  
vvith  c o n tin u e d  u se ; it  c a n  a lso ~ b e  m in ỉm ise d  b y  tak in g  
m e t ío rm in  w ith  m ea ls , s ta r tin g  w i th  a lo w  do se  a n d  
in c re a s in g  g ra d u a lly . C h ro n ic  d ia r rh o e a  d e scríb ed  as 
vvatery , o f te n  e x p lo siv e , a n d  h e q u e n t ly  cau sin g  taeca l 
ỉn c o n t in e n c e ,  h a s  b e e n  re p o r te d  a s  a n  a d v erse  e ỉ t e a  of 
la te  o n s e t  in  p a tie n ts  rece iv in g  m e t ío rm in . S om e p a tie n ts  
h a d  b e e n  o n  s ta b le  m e d o r m in  th e r a p y  for se v era l y e a rs  
b e ío r e  t h e  o n s e t  o f  d ia r rh o e a . S y m p to m s ce ase d  u p o n  
w ith d ra w a l  o f m e t ío r in in ,  a n d  re c u r r e d  in  cases o f re c h a l-  
le n g e .2-3

1. Bytzer p, tì aỉ. Oral hypogỉycaemỉc drugs and gasơotmesiinal symptoms 
ỉn diabetes mellỉtus. Aliment Pharmacol Ther 2001; 15: 137-42.

2. R a ju  B, t ì  ai. M e d o n n ỉn  a n d  la te  g a stro in te s tin a l com pỉìcaiions. Am J 
Med 2000 ; 1 0 9 :2 6 0 - 1 .

3. Foss M T, Q e m e n t KD. M e tío rm in  as a cause  of la te-onse t c h ron ic  
đ ia rxhea . Pharmaatherapy 2001; 21 : 14 2 2 -4 .

MALABSORPĨION. M eg alo b lastic  a n a e m ia  d u e  to  v i ta m in  B u  
m a la b s o ip t io n  in  a  5 8 -y ea r-o ld  Yvom an w as a s so d a te d  
w i th  lo n g - te rm  u s e  o f m e tío n m in .1 M e tlo rm in  a lso  
a p p e a r e d  to  p r e d p i t a t e  a íall in  s e ru m  c o n c e n tra tio n s  o f 
v i ta m in  B 12 w ith  m eg a lo b la s tic  a n a e m ia , vv ith in  10 
m o n th s  o f  s ta r tin g  th e ra p y , in  a  w o m a n  w h o  h a d  p re -  
v io u s ly  u n d e rg o n e  g a s tte d o m y .2 s h e  w as su ccessíu lly  
m a n a g e d  w ith  m e c o b a la m in  s u p p le m e n ta t io n  a n d  th e  u se  
o f  n a te g lin id e  ỉo r  th e  m a n a g e m e n t  o f  h e r  d iabe tes.

I n  a  su rv e y  o f  d iab e tic  p a tie n ts  rece iv in g  b ig u a n id e  
th e r a p y ,3 m a la b s o rp tìo n  o f  v ita m in  B 12 vvas se en  in  14 o f 4 6  
d iab e tìc s  ta k in g  m e t ío rm in  o r  p h e n ĩo r m ln ;  m e đ o rm in  w a s  
m o re  c o m m o n ly  to  b lam e . W ith d ra w a l o f th e  d ru g  re s u l te d  
in  n o r m a ỉ  a b s o rp tio n  in  o n ly  7 o f  th e  14. A  p lac e b o - 
c o n tro l le d  s tu d y 4 in  35 3  p a tie n ts  a lso  to u n d  re d u c e d  v i ta m in  
B ]2 c o n c e n tra t io n s  a f te r  16 vveeks o f m erto rm in , w i th  
a s s o d a te d  d e c re a se s  in  s e ru m -ío la te  a n d  in c re a se s  in  
h o m o c y s te in e .  A  s tu d y 5 in  390  p a tie n ts  h as  c o n h rm e d  th e  
e ffe c ts  o f  m e d o r m in  o n  v ita m in  B 12 a n d  h o m o c y s te in e  
c o n c e n tra t io n s .  I n  a  series  o f 10 p a tie n ts 4 w ith  v i ta m in  B ,2 

d e í i c ie n c y  a s s o d a t e d  w i th  m e t í o r m in ,  v i ta m in  B |2 

c o n c e n t r a t io n s  a n d  b lo o d  c o u n t  a b n o rm a lit ie s  w e re  
r e p o r te d  to  h a v e  b e e n  c o r r e a e d  w i th in  3 m o n th s  o f s ta r tin g  
t r e a tm e n t  vvith in tra m u s c u la r  o r  o r a l  c y a n o co b a la m in ; 2 
p a tie n ts  w e re  t ra n s íe r re d  to  ơ e a tm e n t  w ith  o th e r  a n ó d ia -

b e tic  a g e n ts . D ie ta ry  ad v ic e  o n  y ita m in  B i2 in ta k e  h a s  a lso  
b e e n  su g g e s te d  as  a n  in tc rv e n tio n .7

1. Callaghan TS, tì  aỉ. Megaỉoblastlc anaemia due to vỉtamỉn Bia 
malabsoiptỉon assodated vvith long-tenn metfonnin ưeatment. BMJ 
1980; 280: 1214-15.

2. Fujỉta H, t ì  ai. A ca$e of megaloblastic anemỉa due to vỉiamỉn B|2 
deâdency pretípltated ỉn a totalỉy gastrectomhed type n  dỉabetỉc patíent 
ỉolỉoDving the ỉntToductíon oỉ međormin therapy. Enẩocr J 2003; 50: 
483-4.

3. Adams JF, t ì  a l Malabsorptíon oí vỉtamin Bjj  and ỉntrỉnsỉc íactor 
secretỉon during bỉguanỉde thexapy. Diabtìoìogia 1983; 2 4:16-18.

4. Wuỉffeỉé MG, t ì  a i . ESects oí shon-term ưeatment vvith merformin on 
serum concentratíons oỉ homocysteỉne, íolate and vi ta min B12 in type 2 
diabetes meỉỉỉtus: a randomỉxeđr pỉacebo-conưolied trỉaL J Intem Mtd 
2003; 254: 455-63.

5. de Jager J, t ì  ứ ĩ. Long term ưeatment wỉth međormin ỉn patìents with 
type 2 đỉabctes and rísk oỉ vỉtamỉn B-12 deíicỉcncy: randomised placebo 
cóntrolled tnaỉ. BMJ 2010; 340: C2Ỉ8Ỉ.

6. Andrès E, t ì  aỉ. Mctíormin-assodated vitamin B(2 deíiciency. A r c h  I n te m  
M e d  2002; 162: 2251-2.

7. Vidal*Alaball J , Buder cc . Reduced se rum vitamln B-12 ỉn patients 
laking medormln. B M J  2010; 340: 1147-8.

Etíects on the liver. H e p a to to x ic  re a c tio n s  to  m e tỉo rm ỉn  
a re  ra re , b u t  s ev e ra l cases  o f  ch o le sta tic  h e p a tit is  h a v e  
b e e n  d e s c r ib e d .1'* G e n era lly , th e  r e a a io n  o c c u rre d  less 
th a n  2  m o n th s  a f te r  s ta r t in g  m e tío rm in , a n d  re so lv e d  
vvithin a b o u t  3 m o n th s  a í te r  s to p p in g  th e  d ru g .

1. Babich MM. t ì  aỉ. Metíormin-induced acute hcpatitis. Am J Med 1998; 
104:490-2.

2. Desilets DJ. t ì  ai. Choỉestatỉc jaundice assocated vvith the use oí 
meưormln. Am J Gastrocnteroỉ 2001; 96: 2257-8.

3. Nammour FE. t ì  aỉ. Međonnin-induced cholestatic hepatitỉs. Endorr 
Pract 2003; 9: 307-9.

4. Deutsch M, t ì  aỉ. Metỉormin hepatotoxỉciry. Ann ỉntem Med 2004; 140: 
W25. Available aL http://www.annals.org/cgi/reprinƯ140/5/W>25.pdi 
(accessed 05/10/09)

5. Kutoh E. Possỉble meưormin-induced hepatotoxidty. Am J Geriair 
Pharmacother 2005; 3: 270-3.

6. Đarquero Romero J, Pérez Mi ran da M. Hepatitis colesiáỉica inducida por 
meưorniina. Gastromteroỉ Hepatol 2005; 28: 257-8.

7. Cone CJ. tì aỉ. Hepatotoxỉdty assocìated wỉth metỉoimin ỉherapy in 
treatment oỉ type 2 diabeies melỉitus with nonalcoholic fatiy liver 
dỉseasc. Ann Pharmacother 2010; 44: 1655-9.

8. Miraỉles-linares F, t ì  ai. Metíomũn-induced hepatotoxidty. Diabtttt 
Care 2012; 35: e21.

Effects on the pancreaỉ. A lth o u g h  a c u te  p a n c re a tit is  is 
m o re  c o m m o n ly  a s s o d a te d  vvith p h e n ío n n in 12 th e re  h a v e  
a lso  b e e n  a  fe w  cases of p a n c re a tit is  a s s o d a te d  w ith  m e t-  
ío rm in , in  w h ic h  re n a l  ta i lu re  m a y  h a v e  p re d p i ta te d  m e t-  
ío rm in  to x id ty .3'4 P a n c re a titis  h a s  a lso  o c c u ư e d  in  a  
p a tie n t  v d th o u t  re n a l  im p a irm e n t, a b o u t  4 8  h o u rs  a ỉ te r  
s ta r t ìn g  m e ư o r m in  fo r p o ly cy s tic  o v ary  s y n d ro m e .5

1. Wilde H. Pancreadtìs and pheníormin. A n n  ì n i t m  M e d  1972* 77: 324.
2. Chase HS, Mogan GR. Pheníonnin-assodaied pancrcaiiris. A n n  In tel71 

M e d  1977; 87: 314-15.
3. Maỉlidc s. Metíormin Induced acute pancreatiũs predpitated by renal 

íaUure. Postgrad Mid 3 2004; 80: 239-40.
4. Fimognari FL. t ì  ai. Metỉormin-induced panaeatiós: a possible adverse 

drug eĩlect during acute renal íailure. Diabtìa Care 2006; 29:1183.
5. Molina ỉnỉante J. t í  a ỉ. Pancreadtís aguda tóxìca por međonnỉna sin 

ỉnsuGdenda rcnal. Med ơin (Ban) 2008; 131: 519.

HypersensHivily. V asculitis  a n d  p n e u m o n itis  in  a  5 9 -y e a r-  
o ld  w o m a n  w a s  a s s o d a te d  w ith  u se  of m e t ío rm in .1 S y m p - 
to m s  im p ro v e d  o n  w ith d ra w a l of m e ư o r m in , b u t  re a p -  
p e a re d  o n  its re in ư o d u c t io n . C u ta n e o u s  v asc u litis  in  a  33- 
y e a r-o ld  w o m a n  a lso  re so lv e d  o n  w ith d ra w a l  o f  m e t-  
ỉo rm ln  a n d  re c u r r e d  w ith  its  re in ơ o d u c t io n .2

1. Kỉaphoỉz L  t ì  a l. Leucocytodastic vasculids and pneumonỉtis Induced by 
metíormin. BMJ 1986; 293:483.

2. Salem CB, t ì  ai. Rare case oí raetíonnin-induced leukocytodastic 
vascuỉìds. Ann Pharmacotker 2006; 40: 1685-7.

Hypoglycaemia. L icensed  p ro d u c t  in ío rm a t io n  ỉo r  m e t-  
ío rm in  S ta tes t h a t  h y p o g ly c a e m ia  d o es  n o t  o c c u r  w ỉth  
m e t ỉo rm in  a lo n e , e v e n  in  overd o sag e , a l th o u g h  i t  m a y  
o c c u r ư  g iv e n  w ith  a lc o h o l o r  o th e r  h y p o g ly ca em ics . I n te r -  
im  3 -y e a r  r e s u lts  h o m  th e  U K  P ro sp ec tiv e  D iab e tes  S tu d y ' 
in d ic a te d  th a t  m e tỉo rm in  th e ra p y  w a s  a s s o d a te d  vvith 
íevver h y p o g ly c a e m ic  ep iso d es  th a n  su lỉo n y lu re a  o r  in s u lin  
tr e a tm e n t ,  b u t  m o re  th a n  w i th  d ie t a lo n e . In  a  fo llo w -u p  
s tu d y  o f 2 9 0  p a tie n ts  w h o  w e re  ư e a te d  w ith  m e t ío rm in  
ỉo r  a t  le a st 6  y ea rs , th e  a n n u a l  p e rc e n ta g e  o f p a t ie n ts  
re p o r tin g  a t  le a s t  o n e  h y p o g ly ca em ic  e p iso d e  w a s  1 .7 % , 
c o m p a re d  vvith 0 .8 %  o ỉ 7 5 6  p a tie n ts  m a n a g e d  o n  d ie t  
a lo n e .2

1. United Kỉngdom Prospectỉve Dỉabetes Study Group. United Kingdom 
prospective đlabetes ĩtudy (UKPDS) 13: reỉatíve efficacy of randomỉy 
aỉỉocateđ diei sulphonylurea, ỉnsulỉn, or medormin in patientỉ with 
newty điagnosed non-insulỉn dependent diabetes ỉollowed for 3 years. 
BMJ 1995; 310: 83-8.

2. VVright AD. t ì  aỉ. íor the ƯKPDS Group. Hypoglycemỉa in type 2 dỉabetic 
patients randomỉxed to and maỉntamed on monoiherapy with diet 
sulíonylurea, metíormin. or insulỉn íor 6 years ừorn diagnosis: 
UÍƠDS73. J Diabtìts CompUcatiơm 2006; 20: 395-401.

Loctk oddosis. T h ere  is a  sm all b u t  d eB n ite  risk  o f lac tic  
a d d o s i ỉ  a s s o d a te d  w ith  u s e  o f  b ig u a n id e  a n tid ia b e tic s . 
M o st e a r ly  re p o r ts  in v o lv e d  p h e n ío rm in , w h ic h  w a s  c o n - 
s e q u e n tly  re m o v e d  h o m  th e  m a rk e t in  m a n y  c o u n tr ie s  
a l th o u g h  ca ses  o í  p h e n ío n n in -a s s o d a te d  l a a i c  a d d o s is  stiU 
o c c u r.1"5 T h e re  h a s  th e re lo re  b e e n  c o n c e m  a b o u t  t h e  risks 
o f  lac tic  a d d o s is  w ith  m e tío rm in , w h ic h  is stil] in  vviđe 
u se . H o w e v e r , lac tỉc  a d d o s is  w i th  m e tío rm in  a p p e a rs  to  b e

m u c h  less  co m m o n :*  a r e v ie w  su g g e ste d  t h a t  t h e  i n d d e n c e  
w a s  o f  t h e  o rd e r  o f  3 c a ses  p e r  1 0 0 0 0 0  p a t i e n t  yea rs , 
v vh ich  w a s  2 0  tim e s  less h e q u e n t  t h a n  w ith  p h e n f o n n in . : 
T h is  c o n c u rs  w i th  t h e  B n d in g s o f th e  FD A  a í t e r  th e  in ư o -  
d u c tỉo n  o f  m e t ío rm in  to  t h e  u s  m a rk e t;  in  t h e  y e a r  a f te i  
t h e  m a rk e tin g  o ỉ  m e t ío rm in  in  t h e  USA, t h e  FD A  h a d  
re c e iv e d  re p o r ts  o f  m e tío rm in -a s so c ia te d  la c tic  a d d o s is  h  
6 6  p a tie n ts ,*  th e  d iag n o s is  b e in g  c o n firm e d  in  47 . T hi: 
r e p r e s e n te d  a  r a te  o f a b o u t  5 cases  p e r  1 0 0 0 0 0 . M osi 
p a tie n ts  w h o  d o  d e v e lo p  lac tìc  a d d o s is  w i th  m e r fo rm ir  
h a v e  o n e  o r  m o re  p r e d p i ta t in g  risk  ỉac to rs  s u c h  as  ren a l 
im p a in n e n t ,  co n g e stiv e  h e a r t  ta ilu re , o r  o th e r  c o n d it io n : 
p re d isp o s in g  to  h y p o x a e m ia  o r  a c u te  r e n a l  ía i lu re ,  in c lu d - 
in g  se p tic ae m ia . a c u te  h e p a tic  d e c o m p e n s a tio n , a lco h o l 
a b u s e ,  a c u te  m y o ca rd ia l in ía rc tio n , a n d  sh o c k .6-7 D eh y d ra -  
t io n  m ig h t  a lso  b e  a  c o n tr íb u tin g  ía r to r . ’ -11 S e e  a lso  H eart 
E a ilu re , p .  4 7 1 .1 , ío r  í u r th e r  d isc u ss io n  o n  th e  risks of 
u s in g  m e tfo rm in  in  p a tie n ts  w ith  t h a t  c o n d it io n . A sys- 
t e m a tic  re v le w ,12 w h ic h  c o n s id e red  s tu d y  r e s u l ts  com pris- 
in g  o v e r  7 0 0 0 0  p a tie n t  y e a n  of t r e a tm e n t  vvith m e t-  
ío ư n in ,  c o n d u d e d  th a t  p ro v id e d  m e ư o r m in  vvas 
p re sc r ib e d  ta k in g  in to  a c c o u n t  t h e  p ro p e r  
c o n ư a - in d ic a tio n s ,  th e re  w a s  n o  e v id e n c e  o f a n  in a e a s e d  
r isk  o f  lac tic  a d d o s is .  T h e  re ia tio n sh ip  b e tv v een  m e tfo rm in  
a n d  lac tic  a d d o s is  h a s  a lso  b e e n  d ire c tly  q u e s tio n e d  in  a 
rev ievv  o l  4 7  case  r e p o rrs .13 T he  a u th o rs  a s se r te d  th a t  
th e s e  p a tie n ts  h a d  o th e r  r isk  íac to rs  th a t  c o u ld  a c c o u n t  ío t 
t h e  d e v e lo p m e n t o í  lac tic  a d d o s is , a n d  th a t  n o  re la tio n sh ip  
c o u ld  b e  e s ta b lish e d  be tv v een  lac ta te  c o n c e n tra t io n , m e t-  
lo rm in  c o n c e n ư a tio n , a n d  m o n a l i ty .  T h ey  su g g ested , 
th e re ío re ,  th a t  th e  a s s o d a t io n  bervveen m e ư o r m in  u se  a n d  
la c tic  a d d o s is  in  th e se  cases  c o u ld  h a v e  b c e u  c o in c ỉd e n ta l  
r a th e r  t h a n  cau sa l. N o n e th e le ss , th e r e  h a v e  b e e n  a few  
r e p o n s  o f  lac tic  a d d o s is  d e v e lo p in g  in  m e t ío rm in - tr e a te d  
p a tie n ts  vv ith o u t a p p a re n t  r isk  fac to rs .7-14-15
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Treatment of Adverse Eỉỉects
A c u te  p o iso n in g  w ith  b ig u a n id e s  m a y  l e a d  to  t h e  
d e v e lo p m e n t  o f lac tic  a d d o s is  (see M e ta b o lic  A d d o s is , 
p . 1 7 7 7 .2 )  a n d  ca lls  fo r  in te n s iv e  s u p p o r tiv e  th e ra p y . 
G lu c o se  o r  g lu ca g o n  m a y  b e  re q u ire d  fo r h y p o g ly c a e m ia , 
th e  g e n e ra l  m a n a g e m e n t  o f w h ic h  is o u t l in e d  in  In su lin , 
p . 4 8 6 .3 . A c tỉv a te d  c h a rc o a l m ay  b e  g iv e n  o ra lly  vvithin 1 
h o u r  o f o v e rd o se , p ro v id e d  th e  a in v a y  ca n  b e  p ro te c te d .

O v e r d o s a g e .  R e fe re n c e s .
1. sp ỉỉ ỉe r  H A  t í  fl/. M u lt ice m e r  case  series o i  p e d ỉa tn c  m e tỉo n n ỉn  ing e stỉo n . 

Am  Pharmaeơther 2000; 34: ỉ 3 85 -8 .
2 . F o rres te r  M B. A du li m e tío rm in  Ingestỉons rep o r te d  to  T exas p o iso n  

c o n ư o l cen te ts , 2 000—2006 . Hum Exp Toxieol 2008; 2 7 : 575 -83 .

Precautíons
B ỉg u a n id e s  a re  in a p p ro p r ía te  ỉo r  p a ú e n ts  vvith d ia b e tic  c o m a  
a n d  k e to a d d o s is ,  o r  fo r th o sc  w ith  se v e re  in le c tio n , t ra u m a , 
o r  o th e r  se v e re  c o n d it io n s  w h e re  th e  b ig u a n id e  is u n lik e ly  
to  c o n tro l  th e  h y p e rg ly c a em ia ; in su l in  s h o u ld  b e  u se d  in  
s u c h  s itu a tio n s . B ig u a n id e s  a re  g e n e ra lly  a v o id e d  in  p a tie n ts  
w i th  r e n a l  im p a in n e n t ,  a s  it m a y  p re d isp o se  p a tie n ts  to  
la c tic  a d d o s is , a n d  re n a l  h in c t io n  s h o u ỉd  b e  m o n ito re d  
th ro u g h o u t  th e ra p y  (see  a lso  R e n a l I m p a irm e n t  u n d e r  
P re c a u t io n s  o f M e tío rm in , p . 4 9 3 .1 ) .  D e h y d ra tìo n  m a y  
c o n tr ib u te  to  r e n a l  im p a in n e n t .  C o n d itio n s  a s s o d a te d  vvith  
h y p o x ia ,  su c h  as a c u te  h e a r t  {ailure, re c e n t  m y o ca rd ia l 
in ía rc t ìo n , o r  sho ck , m a y  in c re a se  th e  risk  o f la c tic  a d d o s is . 
O th e r  c o n d itio n s  th a t  m a y  a lso  p red isp o se  to  la c tic  a d d o s is

AU cross-reíerences refer to entries in Volume A
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in  a  p a tìe n t  ta k in g  a  b ig u a n id e  in c lu d e  excessive  a lco h o l 
in ta k e  a n d  h e p a tic  im p a irm e n t.  B ig u a n id e s  sh o u ld  b e  
d isc o n tin u e d  in  p a t ie n ts  u n d e rg o in g  su rg e ry  a n d  o n ly  
re s ta r te d  o n c e  n o r m a l  r e n a l  f u n c t io n  h a s  b e e n  es tab lish ed . 
T h ey  m a y  a lso  n e e d  to  b e  te m p o ra r i ly  s to p p ed  for 
e x a m in a n o n s  u s in g  c o n t ta s t  m e d ỉa  in  so m e  p a tie n ts  (see 
u n d e r  In te ra c t io n s ,  p .  4 7 1 .1 ) .

In su lin  Is p r e f e r re d  fo r  t h e  t r e a tm e n t  o f  d ỉab e tes  in  
p re g n a n c y  (b u t  se e  a lso  p .  4 9 3 .1  ío r  re p o r ts  o f  m e tío rm in  
use  d u r in g  p r e g n a n c y ) .

O w in g  to  t h e  p o s s ib i l i ty  o f  d e c re a s e d  v ita m in  B u  
a b so rp d o n , a n n u a l  m o n ỉto r in g  o f  v i ta m in  B l2 c o n c en tra -  
d o n s  is a d v isa b le  d u r in g  lo n g - te rm  t te a tm e n t .

Driving. D ia b e te s  m e ll itu s ,  i ts  c o m p lica tio n s , a n d  th e  m ed -  
ica tio n s  u s e d  to  ư e a t  it,  m a y  a ỉíe c t  a  p a tie n t '$  ab ility  to  
d riv e  sa íe ly — see  u n d e r  In s u l in  (p . 4 8 7 .2 )  fo r  res tric tio n s  
a p p lỉe d  to  d ia b e tic  p a tie n ts  in  th e  UK .

Heart ỉaiture. M e ư o n n in  h a s  b e e n  c o n tra - in d ic a te d  in  d ia- 
b e d c  p a tie n ts  w l th  h e a r t  ía i lu re ,  b e c a u s e  o f a n  in c ie a se d  
risk  o f lac tic  ac id o s is . H o w e v e r, t h e r e  is ev id e n c e  h o m  
o b se rv a n o n a l í tu d ie s  t h a t  a l th o u g h  th is  c o n tra - ỉn d ic a tio n  
h a s  b e e n  in c re a s in g ly  ig n o re d , lac tic  a d d o s is  in  th e se  
p a tie n ts  is  s till r a r e .1 A  c a u sa l  ro le  fo r  m e t ío im in  in  cases 
ô f  iac tìc  a d d o s is  h a s  a lso  b e e n  q u e s tio n e d  (see  Lacúc A d -  
d o s i s . p .  4 6 8 .2 ) .  A ỉ th o u g h  h e a r t  í a i lu re  is a  c o m m o n  
c o m o tb id ity  in  d iab e tic s . c o n tro l le d  s tu d ie s  o f m e tỉo rm in  
in  th e s e  p a tie n ts  axe lad c in g . D a ta  b o m  o b se rv a tỉo n a l a n d  
re ư o sp e c tiv e  s tu d ie s , 'a n d  a  sm a ll p ro sp e c tiv e  s tudy , h a v e  
s h o w n  n o  in c re a se  i n  r isk  o f  lac tic  a d d o s is  w ith  m e t-  
ío rm in , a n d  h a v e  a c tu a l ly  su g g e ste d  th a t  m e t ío n n in  m a y  
b e  a s s o d a te d  w ith  lo w e r  r a te s  o f  m o rb id ity  a n d  m o rta lity , 
o f  a n y  c a u se , in  p a d e n ts  w i th  h e a r t  ía i lu re .1-4 I t h a s  th e re -  
ío re  b e e n  su g g e s te d  t h a t  m e tfo rm in  m a y  b e  u sed , vvith 
c a u tio n , i n  d ia b e tic  p a tie n ts  w i th  c o m p e n sa te d , s tab le  
h e a r t  ía i lu re .’ H ovvever, i t  is s tilí c o n tra - in d ic a te d  in  th o se  
vvith a c u te  o r  u n s ta b le  sy m p to m s ,5 ■ a n d  in  th o se  vvith 
co ex is tm g  r isk  ía c to rs  s u c h  a s  r e n a l  im p a in n e n t .1-3
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Interactions
U se o f  a  b ig u a n id e  vvith  o th e r  d ru g s  t h a t  lo w e r b lood- 
g lu c o s e c o n c e n tra tio n s  in c re a se s  th e  r is k  o f h ypog lycaem ia , 
w h ile  d ru g s  t h a t  in c re a se  b lo o d  g lu co se  m a y  red u c e  th e  
e ííe c t  o f  b ig u a n id e  th e r a p y .

I n  g e n e ra l  f e w e r  d ru g  in te ra c t io n s  h a v e  b e e n  re p o r te d  
w ith  b ig u a n id e s  t h a n  w i th  su lío n y lu re a s .  A lcoho l m á y  
in c re a se  t h e  risk  o f  la c tic  a d d o s is  a s  w e ll  a s  o f h ypog lyc- 
a e m ia . C a re  s h o u ld  b e  t a k e n  lf b ig u a n id e s  a re  g iven  w ith  
d ru g s  t h a t  m a y  im p a ir  r e n a l  íu n c t io n .

Antỉcoagulanls. F o r  th e  e ữ e c t  o f  m e t ío rm in  o n  phenprocou- 
mon ac tiv ity , see  A n tid ia b e tic s , p . 1 531 .3 .

Antivirals. F a ta l la c tic  a d d o s is  h a s  b e e n  re p o r te d ' in  a 
p a tie n t  g iv e n  m e t f o rm in  w i th  didanosine, stavudine, a n d  
tenofovir.

1. VVorth L. ti ai. A cautỉonary tale: tatal laclỉc acỉdosis compltcadng 
nudeoside analogue and metíormin therapy. ơin ỉn/eet Dừ 2003; 37: 
315—16*

Cimeltdine. C im e tid in e  in c re a se d  p Iasm a -m e rfo rm in  co n - 
c e n tra tio n s  in  7  h e a l th y  su b ịe c ts .1 T h e  re n a l  d e a ra n c e  of 
m e ư o rm in  w a s  r e d u c e d ;  c o m p e t it io n  ío r  p ro x im a l tu b u la r  
s e c re tio n  w a s  c o n s id e re d  re sp o n s ib le . A  re d u c t io n  in  m et-  
{o rm in  d o sa g e  m a y  b e  r e q u ư e d  in  p a tie n ts  tak in g  m e t-  
ío rm in  a n d  c im e tid in e ,  i n  o r d e r  to  r e d u c e  th e  risk  of lac tìc  
a d d o s iỉ .  F o r  a  r e p o r t  o f  la c tic  a d d o s is  in  a  p a tie n t  g iv en  
m e tío rm in , d m e t id in e ,  a n d  o r lis ta t, s e e  O r l is ta t  p . 4 71 .2 .

1. Somogyi A  tí ai. Reduction of metỉonnỉn renal tubuỉar secxetion by 
dmetỉdinc ỉn man. Br J Gút Pharmacol 1987; 23: 545-51.

Contrast media. C a u tio n  is  r e q u ir e d  vvh en  u s in g  io d in a te d  
c o n tra s t  m e d ia  i n  th o s e  re c e iv in g  b ig u a n id e s  b ec au se  o f  
th e  r is k  o f  p a tie n ts  d e v e lo p in g  lac tic  a d d o s is .  L icensed  p ro -  
đ u c t  i n ỉo n n a t io n  fo r  s o m e  c o n tra s t  m e d ia  p rep a ra tio n s  
vvam s t h a t  b ig u a n id e s  s h o u ld  b e  te m p o ra r i ly  s to p p e d  4 8  
h o u r s  b e ío re  t h e  e x a m in a đ o n ,  a n d  y v ith h e ld  u n t il  n o rm a l 
r e n a l  ỉu n c t io n  is  c o n h rm e d .  H o w e v e r, s e v e ra l  g u id e lin es1'* 
t h a t  g iv e  a d v ic e  o n  t h e  u s e  o f  ỉo d in a te d  c o n tra s t  m e d ia  in  
p a tie n ts  ta k in g  m e t ío rm in ,  d o  n o t  s u p p o r t  su c h  g e n e ra l 
re s tr ic tio n s  fo r  p a t ie n ts  vvith n o r m a l  s e ru m  c ré a tin in e  a n d /  
o r  a  g lo m e ru lã r  R ltra t ío n  r a te  a b o v e  6 0 m L /m in u te .  In  
g e n e ra l  t h e y  r e c o m m e n d  th a t  fo r  p a tie n ts  w ith :

•  n o  c o m o rb id itie s  a n d  n o r m a l  r e n a l  ỉu n c tio n : th e re  is n o  
n e e d  to  d isc o n t in u e  m e ư o r m in  b e lo re  u se  o f  a n  
io d in a te d  c o n tra s t  m e d iu m  a n d  n o  n e e d  to  c h e c k  
s e ru m  c re a tirú n e  a fte rw a rd s

•  m u ltip le  c o m o rb id itie s  a n d  n o r m a l  r e n a l  tu n c tio n : 
m e ư o rm in  s h o u ld  b e  d isc o n t in u e d  a t  t h e  tim e  o f  th e  
p ro c e d u re  a n d  v v ithhe ld  fo r  4 8  h o u r s .  A  r e p e a t  s e ru m  
c re a t in in e  m e a s u r e m e n t  is n o t  m a n d a to ry  b e ío re  
r e s ta r t in g  m e ư o r m in  in  su c h  p a tie n ts  u n le s s  th e re  a re  
risk  íac to rc  ỉo r  r e n a l  d a m a g e

•  r e n a l  d y s lu n c tio n : m e t ỉo rm ỉn  s h o u ld  b e  d isc o n tin u e d  a t  
th e  t im e  of t h e  p ro c e d u re  a n d  s h o u ld  b e  r e s ta r te d  a f te r  a t  
lea s t  4 8  h o u rs  a n d  th e n  o n ly  ií  r e n a l  ỉ u n d io n  re m a ín s  
s tab le

C a n a d ia n  g u id e lin e s 1 a lso  c o n s id e r  th a t  m e t ío rm in  s h o u ld  
b e  w ith h e ld  in  a ll p a tie n ts  fo r  4 8  h o u r s  ư  th e  v o lu m e  of 
c o n tra s t  m e d iu m  is g re a te r  t h a n  1 0 0 m L .

1. Benko A. tí a i Canadian Assodatíon oỉ Radiologỉstsỉ consensuỉ 
guỉdeUnes ỉor the preventíoa oi contrast-induced nephropatby. Can 
Assoe Radioỉ J 2007; 58:79-87. Comcdon avaiỉable au http://www.car. 
ca/Filcs%5CNephropathy.pdí (accessed 22/05/09) [corrcct verdon]

2. European Sodety oỉ Urogenỉtal Radỉology. ESUR guideUnes on contrast 
mcdia (veràon 7.0, ỉssued August 2008). Avaỉỉabỉe au http://www.esur. 
org/ESUR_Guidelines_NEW.6.0.html (áccessed 22/05/09)

3. Commỉttee on Drugs and Contrast Media. American CoQege oỉ 
Radiology manuaỉ on contrast medỉa (verâon 7, ỉssued 2010). Avaỉỉabỉe 
au http://www.acr.org/SecondaryMaraMenuCategories/qualỉty_safety/ 
contrast_manual/FuUÃlanual^spx (accessed 24/08/10)

4. Board oỉ the Paculty ol Clỉnỉcaỉ Radỉology; The Royaỉ Coỉlege of 
Radỉologists. Standards íor intravascuỉar contrast agent admỉnỉstratíon 
to adult patìents, second edỉtíon (ỉssued Aprỉỉ 2010). Availabỉe au http:// 
www.rcr.ac.uk/docs/radiology/pdi/BFCR%28lO%294_Stand_connast. 
pdí (accessed 24/08/10)

Ketotiỉen. P la te le t  c o u n ts  i n  10 d ia b e tic  p a tie n ts  rec e iv in g  
b ig u a n id e s  fell (m a rk e d ly  in  3 p a tie n ts )  w h e n  th e y  w e re  
also  g iv e n  k e to t i íe n .1 C o u n ts  r e tu m e d  to  n o rm a l  a  few  
day s a f te r  th e  e n d  o f k e to tU e n  th e ra p y . H o w e v e r, th e  
in v es tig a to rs  d id  n o t  c o n s id e r  th e  e ffec t d in ic a lly  s ign itĩ-  
ca n t.

1. Dolecek R. Ketoiưen in ứie ưcatmcnt oí diabcrics vvith various allcrgic 
conđỉtions. ĩharmalhmpeutìca 1981; 2: 568-74.

Orlistat. A  sm d y  in  h e a l th y  su b je c ts  ío u n d  n o  signU icant 
in te ra c t io n  be rvveen  o r lis ta t  a n d  m e ư o r m in .1 H o w e v e r, 
iac tic  a d d o s i ỉ  d e v e lo p e d  in  a  w o m a n  w i th  d iab e te s  m ell-  
itu s  g iv e n  m e t ío rm m , o rlis ta t, a n d  cãm etìd ine .3 T he  
a u th o r s  p o s tu la te d  th a t  d ia r rh o e a  c a u se d  b y  o r lis ta t m a y  
h a v e  le d  to  r e n a l  ừ n p a irm e n t,  a n d  a  s u b s e q u e n t  im p a ir-  
m e n t  o f  m e t ío rm in  e x ơ e t io n .  A lte m a tìv e ly , o r lis ta t m a y  
h a v e  e n h a n c e d  t h e  a b so rp tỉo n  o f m e t ío rm in  o r  in c re a se d  
th e  m e t ío n n in - in d u c e d  c o n v e rs io n  o f  g lu co se  to  la c ta te  in  
th e  g u t. T h ese  p ossib le  in te ra c t io n s  m a y  h a v e  t h e n  b e e n  
e x a c e rb a te d  b y  d m e t id in e ,  w h ic h  m a y  re d u c e  re n a l  d e a r -  
a n c e  o f  m e t ío rm in  (see  C im e tid in e , a b o v e ).
1. zhỉ J, tí al. Pharm acoltínetỉc evatuatỉon o f  th e  possỉble ỉnteraction  

betw een  seỉected concomitãnt m edỉcatíons an d  orìistãt at stcãdy State in  
h e althy  subjects. J Gìn Pkarmacol 2002; 42: 1011-19.

2. Dawson D, Conỉon c. Case study: raetformỉn*assodated lacdc addosỉs: 
could oriỉstat be relevant? Diabtía Can 2003; 26: 2471-2.

SuVonyhireos. F o r  r e ỉe re n c e  to  a n  a p p a re n t  in c re a se  in  
m o rta li ty  vvith a n  in te n s iv e  re g im e n  o f  m e t ío rm in  p lu s  a  
sU U onylũrea, se e  p . 5 0 3 .3 .

Buformin IUSAN, p/N N /

Buíomnina; Buíormỉne; Buíorminum; DBV; W-37; Byt))OpMMH.
1-Butylbigúanide.
ÓH15N5==Í572
CAS —  692-13-7 (bubrmin); 1190-53-0 (buíormin hydro- 
ctiloride).
ATC — A10BA03.
ATC Vet — QA10BA03.
ŨNII— W211SE9ỢB.

Prọịile
B u lo rm in  is a  b ig u a n id e  a n tíd ia b e tic  (p . 467.3). I t h a s  b e e n  
g iv e n  o ra lly  in  t h e  t r e a tm e n t  o f ty p e  2  d ia b e te s  m ellitu s  
(p . 459.1) in  d o se s  o f  u p  to  300 m g  d a iỉy . B u ío rm in  is  a lso  
u se d  a s  th e  h y d ro c h lo r id e .

Preparatìons
Proprietary Preporationi (details are g iven  in Volum e B) 

Sngle-ingredisnt Preparations. Hung.: Adebit-

Canaglỉflozin IUSAN, riNNi 
Canagliíloịina; ;Cánag[iftozine; ;Canagĩ(flozinum;; JNJ-: 
24831754ZAE; JNJ-28431754; JNJ-28431754AAA; TA-7284, 
KaHarnnộnoBnH s _ *■ v 1 1 ■
(1 S)-ĩ .5-Anhydro-l-C-(3-{l5-(4-fIũoròphenyl)thìopheo-2-yỉ] 

:methyl}-4-rTìéthylphenylH>-gludtol hẻmihýdratè. ì : ■
C24H25F05S 3 6 H 2 C M 5 3 Í '  /

C4S —  842133-18-0 (ơnhydrous canaglifìozin)i 928672-86-0 
(canagliflozin hemihydrate).
UNII —  0SAÓ74Z85.

NOTE. C a n a g liQ o õ n  (INN) is  a n h y d ro u s , w h ile  C anag lifloz in  
(USAN) re íe rs  to  th e  h e m ih y d ra te .

U ses a n d  Adm inỉstration
C a n a g liữ o á n  is  a  so d iu m -g lu c o se  c o -ữ a n s p o r te r  2  in h ib ito r . 
I t  h a s  s im ilar a c tío n s  to  d a p ag lillo z in  (p . 4 7 2 .2 ) a n d  is u se d  
in  th e  m a n a g e m e n t  o f  ty p e  2  d ìab e tes  m ellitu s  (p . 4 5 9 .1 ).

C a n a g M o z in  is g iv e n  a s  th e  h e m ìh y d ra te ,  b u t  d o ses  a re  
ex p re sse d  in  te rm s  o f  t h e  a n h y d ro u s  ío im ; 102 m g  o ỉ 
can ag liũ o z in  h e m ih y d r a te  is e q u iv a ỉe n t to  a b o u t  lO O m g of 
a n h y d ro u s  canag1iflozin . A n  o ral d o se  o f  lO O m g o n c e  daily  
is g iv en  b e ío re  th e  f iis t m e a l of th e  d a y . T he  d o se  m a y  b e  
in c re a se d  to  3 0 0  m g  o n c e  daily  ư  n e c essa ry . I n  p a rticu la r, 
p a tie n ts  tak in g  in d u c e rs  o f  u r id in e  đ ip h o sp h a te  g lu cu r-  
o n o sy ltra n s ỉe ra se  (UGT), su c h  as  r i ía m p id n , m a y  n e e d  á 
d a ily  dose  of 3 0 0  m g . D o ses  o f in su lin . s u lío n y lu re a , o r  o th e r  
in s u l ín  s e a e ta g o g u e s  m a y  n e e d  to  b e  lo w e íe d  w h e n  u se d  
w i th  canagU flozin.

F o r  th e  u s e  o f c a n a g liflozin  in  r e n a ỉ  ứ n p a irm e n t,  see  
p .  4 7 1 .3 .

R e íe re n c e s .
1. Nisly SA tí a i Cana^ưioain. a new sođỉum-gỉucose cotransponer 2 

inhỉbitor, ĩn the treatment oi diabeỉes. Am J Heahh-Syỉt Pham 2013; 70: 
311-19.

Admintstratỉon in renal impairment. A  c anagIifloz in  dose  
o f  lO O m g o ra lly  o n c e  d a ily  sh o u ld  n o t  be  e x c e e d e d  in  
p a tie n ts  w ith  m õ d e ra te  r e n ã l  im p a irm e n t  (e s tú n a te d  GFR 
4 5  to  lẹss t h a n  6 0  m L /m in  p e r  1 .7 3 m 2). I t s h o u id  n o t  b e  
u s e d  vvhen e s tim a te d  G FR is less t h á n  4 5 m L /m in  p e r  
1 .73  m 2.

A d v erse  Effects a n d  Precautions
A s fo r D apagliĐ orin , p .  '4711.3. ’ E le c tro ly te  d istu rb a n c e s  
a s so d a te d  w i th  c a n a g l i f lo z ữ y ìn d u d e  in c re a se s  in  s e ru m  
c o n c e n tra tio n s  o f  p o tass iu m , m a g n e s iu m , a n d  p h o s p h a te .  
H y p e rse n sitiv ity  re a c tio n s  h a v e  b e e n  re p o r te d .

Interactions
R iỉa m p id n  c a n  d e c re a se  canag liflozm  e x p o su re  b y  in d u c -  
t io n  o f u r id in e  d ip h o sp h a te  g lu cu ro n o sy ltra n s ỉe ra se  (UGT) 
e n z y m e s , i n d u d in g  U G T1A 9 a n d  U G T2B4. See U ses a n d  
A d m in is tra t io n , a b o v e , fo r  canagU flozin do se  a d ju s tm e n t  in  
p a tíe n ts  also  g iv e n  UGT in d u cers .

C a n a g liũ o z in  m a y  a ữ e c t  d igox in  e x p o su re  (se e  A n tid ia - 
b e tic s  u n d e r  I n te ra c tío n s  o f  D igoxin , p . 1356.3).

Pharm acokỉnetics
C a n a g M o z in  ũ  a b so rb e d  b o m  th e  g a s tro in te s tin a ỉ  t r a d ,  
vvith p e a k  p la sm a  c o n c e n tra tio n s  o c c u rr in g  w i th in  1 to  2 
h o u r s  a b e r  a  d o se  a n d  a n  a b so ỉu te  b io av a ila b ility  o f a b o u t  
6 5 % . I t  is  e x te n s iv e ly  b o u n d  to  p la s m a  p r o te in s .  
C anagU flozin u n d e rg o e s  g lu c u ro n id a tio n , m a in ly  b y  th e  
u r ìd in e  d ip h o sp h a te  g lu cu ro n o sy ltra n s íe ra se s  U G T ỈA 9  a n d  
U G T2B4. T h e re  is  m in im a l o x id ativ e  m e ta b o lism  Via th e  
c y to c h ro m e  P 4 5 0  iso e n z y m e  CYP3A4. A b o u t 52 %  o f a  dose 
is e x c re te d  in  th e  ỉaeces , m a in ly  as u n c h a n g e d  canag lifloz in ; 
a b o u t  33%  is ío u n d  in  t h e  u rin e , m a in ly  as O -g lu cu ro n id e  
m etab o lite s . I t  h a s  a  te rm in a l h a lỉ- li íe  o f  a b o u t  10 to  13 
h o u rs .  R e m o v a l o f c a n a g liA o á n  b y  h a e m o d ia ly ã s  is 
neglig ib le .

Preparations
Proprietary Preporatiora (details are given in  Volum e B) 

Single-ingredient Preporationỉ. UK: Invokana; USA: Invokana.

Carbutamide IBAN, riNNị
BZ-55; Ca-1022; C a tb ù tam id a ; C artx itam idum ; G lybutam ide; 

.K arbutarnid; k ă rb u tam ld i; U-6987;kăp6yTaMM,q. \  ....
;1 -Butyl-3;SulphanĩỊylureã,VI ' '̂ -7 . 
C„H17N3ÒjS=2713 ‘V ; .
CAS -  339-43-5. : ■ -
ATC —A10BB06. , ’ ,
ATCVet — QA10BB06-'.} * ,1 T
UNII — E3K8P4869P , -7 - '

Prọ/j'/e
C a rb u ta m id e  is  a  s tiU o n y lu rea  a n tid ia b e tic  (p. 5 0 2 .3 ). I t  is 
g iv e n  o ra lỉy  i n  t h e  t r e a tm e n t  o f ty p e  2  d iab e te s  m ell itu s  
(p . 4 5 9 .1 )  in  s in g le  d a ĩly  doses o f 0 .5  to  1 g , b u t  is m o re  tox ic  
t h a n  ch lo rp ropéim ide .

The Symbol t  denotes a preparation no longer actively marketed

http://www.braj.cam/cgi/
http://www.car
http://www.esur
http://www.acr.org/SecondaryMaraMenuCategories/qual%e1%bb%89ty_safety/
http://www.rcr.ac.uk/docs/radiology/pdi/BFCR%28lO%294_Stand_connast
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Preparatíons
Propríeiary Preparaiions (details are g iven  in  V olum e B) 

Sngle-ingredient Preparaiions. Fr.: G lu d d o ra lt .

Chlorpropamide (BAN, rtNNi
Chlorốpropamid; ơtlorpropamid; Chlorpropamidas; Chlor- 
propamidum; Clorpropamida; Kloorlpropamidi; Klorpropa-
mid; Klórpropamid; XnopnponaMMA-

-1-(4-Chlorobenzenesulphonyl)-3-propylurea. 
C,0H,3CIN2O3S=276.7 -
CAS —  94-20-2.
ATC—  AI08802:
ATC Vet — QA1ỌBB02.
UNII —  WĨM2C3IL2X

P íia rm a c o p o e ia s .  In  Chín., Eur. (se e  p . v ii), Jpn, a n d  us. 
P h . E u r .  8: (C h lo rp ro p a m id e ). A  w h i te  o r  a lm o st w h ite , 
c ry s ta llin e  p o w d e r . It e x h ib its  p o ly m o rp h ism . Practically  
in so lu b le  in  vvater; so lu b le  in  a lco h o l; f ree ly  so lu b le  in 
a c e to n e  a n d  in  d ic h lo ro m e th a n e ;  d isso lv es  in  d ilu te  
S o lu tions  of a lk a li h y đ ro x id e s . P ro te c t Erom lìgh t.

U S P  3 6 : (C h lo rp ro p a m id e ). A w h i te  c ry sta llin e  povvder 
h a v in g  a s lig h t o d o u r .  P rac tica lly  in so lu b le  in  vvater; so lub le  
in  a lc o h o l; sp a rin g ly  so lu b le  in  c h lo ro lo rm .

Uses and Administation
c h lo rp ro p a m id e  is a  su lío n y lu re a  a n tid ia b e tỉc  (p. 502 .3 ). It 
h a s  a  d u r a t io n  o f  a c tio n  o f  a t  le a s t  2 4  h o u rs ,  a n d  is g iven  
o ra lly  i n ' th e  ơ e a tm e n t  o f ty p e  2  d i a b e t e s  m e l l i t u s  
(p. 4 5 9 .1 )  in  a n  in itia l d a ỉỉy  d o se  o ỉ  2 5 0 m g  as a s ing le dose 
w ith  b re a k ỉa s t . A ite r  5 to  7 d a y s  th e  do se  m a y  b e  ad ju s te d , in 
s tep s  o f 50  to  125 m g  a t  in te rv a ls  o f  3 to  5 days, to  a c h ie v e  an  
o p tữ n u m  m a in te n a n c e  d o se  vvhich is u su a lly  in  th e  ran g e  
100 to  5 00  m g  da ily . In c re a s in g  th e  d o se  a b o v e  5 0 0 m g  daily  
is u n l ik e ly  to  p r o d u c e  h m h e r  b e n e íi t,  a n d  doses abo v e  
7 5 0  m g  d a ily  s h o u ld  b e  a v o id e d . A lth o u g h  a red u c e d  dose 
r a n g e  h a s  b ẽ e n  p ro p o se d  fo r  th e  e ld e rly , u s e  o f c h lo rp ro p - 
a m id e  is in a d v isa b le  in  th is  g ro u p .

C h lo rp ro p a m id e , th o u g h  n o t  t h e  o th e r  suH o n y lu rcas , is 
a lso  s o m e tim e s  u se d  in  c ra n ia l  d i a b e t e s  i n s i p id u s  
(p. 2 3 4 8 .2 ) . I t  h a s  b e e n  re p o r te d  to  a c t b y  sen sitis in g  the  
r e n a ỉ  tu b u le s  to  a n tid iu re t ic  h o r m o n e . T h e  dose  h a s  to  be 
c a re h illy  a d ịu s te d  to  m in im ise  t h e  risk  o f  h y p o g ly caem ia . 
A n  in it ia l  o ra l d o se  o ỉ  100 m g  d a ily . a d ịu s te d  u  ne c essa ry  to  a 
m a x ứ n u m  o f 3 5 0 m g  d a ily  h a s  b e e n  re c o m m e n d e d , 
a l th o u g h  doses  o f  u p  to  5 0 0  m g  d a ily  h a v e  b e e n  u sed .

Diabetes mellHus. P a tie n ts  w ì th  ty p e  2  d iab e te s  w h o se  
b lo o d  g lucose  is a d e q u a te ly  c o n ư o l le d  a t  flrs t by  suU ony- 
lu re a s  o f te n  e v e n tu a lly  h a v e  t r e a tm e n t  ía i lu re  a n d  loss of 
d iab e tic  c o n tro l. R esu lts  b o m  th e  UK  P ro sp ec tiv e  D iabetes 
S tu d y 1 h a v e  su g g e ste d  th a t  th e  6 -y e a r  la i lu re  ra te  w as 
h ig h e r  in  p a tie n ts  ư e a te d  w ith  g l ib e n d a m id e  (4 8 % ) th a n  
in  th o se  g iv e n  c h lo rp ro p a m id e  (4 0 % ). T his d ih e re n c e  w as 
e q u iv a le n t  to  d e la y in g  th e  r e q u i r e m e n t  fo r  a d d itio n a l 
th e r a p y  fo r  a  y e a r  in  c h lo rp ro p a m id e - t re a te d  p a tie n ts .

1. Macthews DR, tí ai. UKPDS 26: suỉphonylurea ỉailure in non*insulin- 
dependent diabetk patienti ovcr six years. Diabtí Med 1998; 15: 297- 
303.

Adverse Effects and Treatment
A s ioi su lío n y lu re a s  in  g e n e ra L  p . 503 .1  a n d  p . 504 .1 .

C h lo rp ro p a m id e  m a y  b e  m o re  l ik e ly  t h a n  o th e r  
s u lío n y lu re a s  to  in d u c e  a  sy n d ro m e  o f  in a p p ro p r ia te  
s e c re tio n  o f a n tid iu re t ic  h o r m o n e  c h a ra c te r ise d  b y  w a te r  
r e te n t ìo n ,  h y p o n a tr a e m ia .  a n d  CN S eH ects. P a tie n ts  
re c e iv in g  c h lo rp ro p a m id e  m a y  d e v e lo p  í a d a l  ĩ lu sh in g  a íte r  
d r in k in g  a lco h o l.

PrecauHons
A s fo r  su lío n y lu re a s  in  g e n e ra l , p . 5 04 .2 .

C h lo rp ro p a m id e  s h o u ld  b e  a v o id e d  in  t h e  e ld e rly  a n d  in 
r e n a l  o r  h e p a tic  im p a irm e n t  b e c a u s e  its  lo n g  h a lí- iư e  
ìn c re a se s  th e  risk  o f  h y p o g ly c a e m ia . T h e  a n tid iu re tic  effect 
o f c h lo rp ro p a m id e  m a y  c a u se  p ro b le m s  in  p a tie n ts  vvith 
c o n d ỉt ìo n s  a s s o d a te d  w ith  í lu id  r e te n tio n .

Fasfing. F o r  th e  v ie w  th a t  a l th o u g h  so m e  su lío n y lu re a  
a n tid ia b e tic s  m a y  b e  ab le  to  b e  u s e d  w ith  c a u tío n  in  fast- 
in g  M u s lim  p a tíe n ts  d u r in g  R a m a d a n . c h lo rp ro p a m id e  is 
c o n tra - in d ic a te đ ,  see  u n d e r  P r e c a u tio n s  o f In su lin , 
p .  4 8 7 .3 .

Tliyroid disorders. S o m e  m a n u ía c tu r e r s  h a v e  rec o m - 
m e n d e d  th a t  c h lo rp ro p a m id e  s h o u ld  n o t  b e  u s e d  ÚI 
p a tie n ts  v rith  im p a ire d  th y ro id  íu n c t io n ,  b u t  see  u n d e r  
S u lío n y lu re a s , p . 504 .3 .

Interađions
As ío r  s u h o n y lu re a s  in  g e n e ra l , p . 504 .3 .

C h lo rp ro p a m id e  m a y  p ro d u c e  p r o ío u n d  í a d a l  ũ u s h in g  
a s s o d a te d  w ith  a lc o h o l in g es tio n .

Pharmacokinetics
C h lo rp ro p a m id e  is r e a d ily  a b so rb e d  fro m  th e  g a s tro in te s t-  
in a l  t ta c t  a n d  is e x te n s iv e ly  b o u n d  to  p lasm a  p ro te in s . T h e  
h a lf- life  is a b o u t  35 h o u r s .  A b o u t 8 0 %  of a  d o se  is 
m e ta b o lise d  in  t h e  liv e r; m e ta b o li te s  a n d  u n c h a n g e d  d ru g  
a ie  e x c re te đ  in  t h e  u r in e .  C h lo rp ro p a m id e  crosses th e  
p la c e n ta  a n d  h a s  b e e n  d e te c te d  in  b rea s t m ilk .

Preparations
Proprietary Preporolions (details a re  given in Volum e B)

Single-ingredĩent Preparotíons. Arg.: Diabinese; Idle; Trane; Braz.: D iabecontrol; D iabinese; Glicoben; Glicorp; Pramidalin; Canad.: N ovo-P ropam idet; Chile: Diabinese; Gr.: Diabincse; Hong Kong: Diabinese; India: Copam ide; Indon.: Diabinese; Israel: D iabitext: Ital.: D iabemide; Malaysia: Propamide; Mex.. 
Apoprod; Bioness; D iab id o rt: Diabinese; Insogen; P h ilipp .:  
D iabineset; S.Afr.: D iabineset; Diabitex; Hypomide; Singapore: 
Anti-D: Propamide; Spain: D iabineset; Thai.: Decosc: Diabee- 
dol-h D iabeteset: D iabinese; Dibecon; Dibemide; G lycem int: 
Propamidc; Turk.: D iabinese; Vencĩ.: Dabinese.

Multí-ingredient Preparatíons. India: Chlorlorm in; líal.: Bidiabe; 
Pleiam ide; Mex.: A pom etodor; Insogen Plus; M ellitron; o b i- 
nese: Swiiz.: D iab ilo rm inet.

pharmocopoeial Preparations
BP 2014: C hlorpropam ide Tablets:
U SP 36: ch lo rp ropam ide Tablets.

Dapagliflozĩn IHNNI
BMS-512148; Dapaglif!ozina; Dapagliíloáne; Dapagliflozi- 
num; flanarnn<|)n03MH.
(15)-1,5-Anhydro-1 -C-{4-chloro-3-[(4-ethoxyphenyl)methy0 
phenyl)-D-glucitol.
C2,H2sCI06=408.9 
C4S —  461432-2&&
ATC —  A10BX09.
ATC Vet —  QA10BX09.
UNII —  1ULL0QJ8UC

NOTE. D apag lifloz in  (USAN) is th e  m o n o h y d ra te  o f a 
c o m p o u n d  o f d ap ag liflo z in  vvith p ro p a n e d io l  (see p. 4 7 2 .2 ).

Dapagliflozin Propanediol ỊriNNMi 
BMS-512148-05; Dapagliíloán (USAN). 
(15)-l,5-Anhydro-l-C-{4-chloro-3-[(4-ethoxyphenyl)methyl] 
phenyỊH>glucitol compound with (25)-propane-1,2-diol 
(1:1) monohydrate.
C21H25CI06.CjH80 2,H20=503.0 
CÂS —  960404-48-2 
ATC— A108X09.
ATCVet — QAl08X09.
UNII —  887K2391VH.

Uses and Administration
D apag lifloz in  is a  so d iu m -g lu c o se  c o -ư a n s p o r te r  2  in h ib ito r  
th a t  e n h a n c e s  u r in a r y  e x c re tio n  o f g lu co se  b y  su p p re ss in g  
re n a l  g lucose  re a b s o rp tio n . Í t is u se d  as  m o n o th e ra p y  o r  
w i th  o th e r  a n ú d ia b e t ic  ư e a tm e n t ,  i n d u d in g  in su lin , i n  th e  
m a n a g e m e n t  o f ty p e  2  d ia b e te s  m e ll itu s  (p. 4 5 9 .1 ).

I t  is g iv en  as t h e  m o n o h y d ra te  o f a  c o m p o u n d  o f 
d a p a g liũ o z in  vvith p ro p a n e d io l, b u t  doses  a re  ex p re sse d  in  
te rm s  of d a pag lifloz in ; 12 .3  m g  o ỉ  d a pag lifloz in  p ro p an e d ìo l 
m o n o h y d ra te  is e q u iv a le n t  to  a b o u t  lO m g  of d a p ag liũ o z in . 
T h e  u su a l o ral d o se  i ỉ  lO m g  o n c e  da ily . D oses o f in su lin , 
su ư o n y lu re a ,  a n d  o th e r  in su lin  s e c re ta g o g u e s  m a y  n e e d  to  
b e  lo w e re d  w h e n  u se d  w ith  d ap ag liflo z in . T h e  dose  of 
d a p a g liũ o z in  s h o u ld  b e  re d u c e d  in  h e p a tic  im p a i im e n t  (see 
p . 4 7 2 .2 ).

R e fe re n c e s .
1. Andcrson su  Marrs JC. Dapaglif1ozin for the trcatmcni of type 2 

diabctes. Ann Pharmacữthcr 2012; 46: 590-8.
2. Kira Y, Babu AR. Clinỉcal potemiai of sodium-glucose cotransporter 2 

inhibiton in the management of r)rpe 2 diabetes. Diabrtcs Aietab Synảr 
Oba 2012; 5: 313-27.

3. Clar c. tí ai. Systematíc revìew oí SGLT2 recqỉior inhibitors in dual or 
trỉpỉe therapy in type 2 dỉabetes. BMJ Opm 2012; 2: e001007.

Administrotion in heparic impairment. A s ta itin g  o ra l 
d o se  o f  d a p ag liflo z in  5 m g  o n c e  d a ily  is re c o m m e n d e d  in  
p a tie n ts  w i th  s e v e re  h e p a tic  im p a irm e n t,  w h ic h  m a y  b e  
ũ ic re a se d  to  lO m g  o n c e  d a ily  if w e ll to le ra te d . N o dose  
a d ju s tm e n t  is n e e d e d  in  m ild  a n d  m o d e ra te  im p a irm e n t.

Adverse Effects and Precautions
T h e  m o s t  c o m m o n  a d v e rs e  e ữ e c ts  o f d a p ag liflo z in  a re  
dysux ia , p o ly u ria , a n d  g e n ita l  a n d  u r in a ry - t ra c t  in íe c t  o n s  
in d u d in g  v u lv o v a g in itis  a n d  b a la n itis ; th e  in c re a se  in  r ỉ te s  
o f  in íe c tio n  m a y  b e  r e la te d  to  ra ised  c o n c e n t r a t io n ; of 
u r in a r y  g lu co se . D y s lip id a e m ia  a n d  in c re a se d  h a e m a ti  'Crit 
a re  a lso  c o m m o n , a n d  in c re a se s  in  b lo o d  c o n c e n tra tlo r  s of 
c re a t in in e  a n d  u r e a  h a v e  b e e n  re p o r te d . O th e r  e í í s a s  
i n d u d e  b a c k  p a in ,  h y p e rh id ro s is , c o n s tip a tio n , n a u ;e a ,  
d izz iness, a n d  ra s h .  D ap ag lif lo z in  in c re a se s  d iu resis , W J lich 
c a n  c a u se  v o lu m e  d e p le t io n  a n d  a fall in  b lo o d  p ressu re ; th e  
e ffec t m a y  b e  g r e a te r  in  p a tie n ts  vvith v e ry  h ig h  bl( od - 
g lu co se  c o n c e n ư a tio n s .  D apag lifloz in  itse lí is u n lik e l to  
c a u se  h y p o g ly ca e m ia . b u t  it  m a y  c o n tr ib u te  to  h y p o g  :yc- 
a e m ia  c a u se d  b y  o th e r  a n tid ia b e tic s  su c h  as  s u lío n y lu  eas 
a n d  in su lin .

H ig h e r  in d d e n c e s  o f  b lad d e r . b rea s t, a n d  p ro s ta te  c a n  :ers 
w e re  r e c o rd e d  d u r in g  c lin ica l s tu d ỉe s  o f d apag liílc  tin . 
H o w e v e r, risk  l a a o r s  a n d  d in ic a l  c h a ra a e r is t ic s  o f t h e  c ises 
w e re  ty p ica l fo r th e s e  t>q)es o f cancers . th e  d u ra tio i  of 

ị e x p o s u re  to  da p a g liflo z in  b e fo re  tu m o u r  d iag n o sis  *as 
Ị s h o n ,  a n d  th e  sm all n u m b e r  o f cases lim ite d  th e  asse ssn  e n t 
! for s ta iis tica l a n a ly s is  of ca u sa lity .

D ap ag lillo z in  is less e í í e a iv e  in  p a tie n ts  w ith  ri na l 
j im p a irm e n t;  in  a d d it io n  th e  risk  of a d v e rse  e ííec ts  m a y  ilso 
: be g re a te r  in  su c h  p a tie n ts . A lth o u g h  n o  d o se  a d ju s tm e i It is 
' r e c o m m e n d e d  in  th o se  w ith  m ild  re n a l im p a irm e n t, its  use 
ị is n o t  r e c o m m e n d e d  in  m o d e ra te  to  se v e re  im p a im e n t  
Ị ( c re a tin in e  c le a ra n c e  < 6 0 m L /m in ) .  R en a! tu n c iio n  s h t  u ld 
I b e  c h e c k e d  b e to re  s ta r tin g  d a pag lifloz in  a n d  m o n itc  red  

d u r in g  t re a tm e n t.
T h e  d o se  of da p a g liflo z in  sh o u ld  b e  re d u c e d  in  h e p a ú c  

im p a irm e n t.

Pharmacokinetics
P eak  p lasm a  c o n c e n tra t io n s  o f d a pag lifloz in  o c c u r  w ith  n  2 
to  3 h o u rs  a f te r  a n  o ra l d o se , w ìth  a  b io av a ilab ility  o f a t  o u t 
7 8 % . I t is a b o u t  9 1 %  b o u n d  to  p la sm a  p ro te  ns. 
D ap ag liílo z in  is e x te n s iv e ly  m e ta b o lise d  to  in a c tiv e  m e  ab - 
o lite s  vía u r id in e  d ip h o sp h a te  g lu c u ro n o s y lơ a n s íe  ase 
U G T1A 9 in  th e  l iv e r  a n d  k id n e y . It h a s  a p lasm a  te rm  nal 
h a lM ile  o ( a b o u t  13 h o u rs ;  a b o u t 7 5 %  o f th e  d o s : is 
e x c re ted  in  th e  u r in e  a n d  21 %  in  th e  faeces.

Preparatíons
Proprielary Preparationi (details are given in Volum e B)

Single-ingredienl Preparations. Dertm.: Forxiga; Neth.: For>iga; VK: Forxiga; USA: Farxiga.

Epalrestat ỊHNNI
Épalrestat; Epalrestatum; ONO-2235; 3na/ipecĩaT.
5-[(Z/0-P-Methylcinnamylidene]-4-oxo-2-thioxó-3-thiazol di-
neacetic acid.
C,5H,3N03S2=319.4 
CAS — 82159-09-9.
UNII — 424DV0807X

NOTE. T h e  n a m e  A ld o n il h a s  b e e n  u se d  as  a tra d e  m a rk  for 
e p a lre s ta t.

P ro fì/e

E p a lre s ta t  in h ib its  th e  e n z y m e  a ld o se  r e d u a a s e  w l  ich 
c a ta ly ses  th e  c o n v e rs io n  o f  g lu co se  to  so rb ito l. It h a s  b' :en 
su g g e ste d  th a t  a c c u m u la t io n  o f so rb ito l in  c e rta in  c< lls. 
o c c u rr in g  o n ly  in  c o n d it io n s  o f h y p e rg ly c a e m ia  . n d  
re su ltin g  in  a h y p e ro s m o tic  e f f e a ,  m a y  be in v o lv e d  in  h e  
p a th o g e n e s is  o f  so m e  d ia b e tic  c o m p lic a tio n s . A ld ase  
r e d u a a s e  in h ib ũ o rs  h a v e  n o  in ílu e n c e  o n  b lo o d -g lu c  ase 
c o n c e n tra tio n s .  E p a lre s ta t  is g iv en  o ra lly  for th e  tre a tm  ỉn t  
o f d iab e tic  p e r ip h e ra l  n e u ro p a th y  (see p . 4 6 5 .2 ), in  a  us ual 
do se  o f 50 m g  th r e e  t im e s  d a ily  b e ío re  m eals.

R e íe re n c e s .
1. Goto Y, «  aL A placebo-controlled double-blind siudy of cpalr siat 

(ONO-2235) in patienis vvith diabctic neuropaihy. Diứbtí Med 199:; 10 
isuppi 2): 39S-43S.

2. Uchida K. tí  al. Effea oí 24 weeks oỉ ưeatment with epaỉrestnt, an al 105« 
reductase inhỉbitor. on periphcral ncuropaứiy in patients /ith 
non-insulin-dependent dỉabctes melỉims. Qin Ther 1995; 17: 460-Ỷ .

3. Hotia N, tí al. Clinical invesũgaũon of cpalrestat, an aỉdose redưi :asc 
inhibiior, on diabctỉc neuropathy in Japan: multiccnter study. J Dia Itítt 
Complications 1996; 10: 168-72.

4. Ikeda T, tí aì. Long-icrm eííea of cpalresỉđt on cardiac autoni mic 
ncuropathy ỉn subjects with Don-ỉnsulin depcndent dỉabetes mell tus. 
Diabtíes Ra Clin Pratí 1999; 43: 193-8.

5. ISO K tí al. Long-tenn efíea oí epalrestat. an aldose reduaase inhỉb tor, 
on the development of inrìpient diabetic nephropathy ìn tyỊ>e 2 dia< etic 
patients. J Diabetes Campỉĩcations 2001; 15: 241-4.

6. Hotta N. tí a i Long-term dinical eỉíecis oí epaỉrestat. an aỉdose reduí :ase 
inhibitor, on diabetỉc perìpheraỉ neuropathy: the 3-year, multicei ICĨ, 
comporaUve Aldose Reductase Inhibitor-Diabetes Compiicatỉons Inal. 
Piabetes Carc 2006; 29: 1538-44.

7. Ramỉrei MA, Borja NL Epalrestat: an aldơse reductase inhibitor ÍO' the 
ưeatment of diabetic neuropathy. Pharmaeotherapy 2008; 28: 646-í 5.

All cross-reỉerences refer to entries in Volume A
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g Maladkar M, tí ai. EíBcacy, saíety, and toỉerability of epaỉrestat 
compared to methyỉcobalamine in patỉents wỉth diabctic neuropathy. Int 
J Dìabtía Drv ctria 2009; 29: 28-34.

Preparations
Proprietary Preparations (details a re  given ỉn  V olum e B)

Sngle-ỉngredient PreparaMons. Chinar. Tang L ln (&#); YiHeng 
ỉ); Jpn: K inedak.

Exenatide /BAN, USAN, riNNì 
ẢC-002993; AC-2993; AC-2993A; Eksenatyd; Exenatid; 
Exenatidạ; Exénatide; Exenatidum; LY-2T4BS68; Synthetic 
Exendin-4; 3KceHaTKfl.
'Cig4Hj82N5gOỊoS=41.8&6.;
CAS —  141758-74-9 (exenơtide); 141732-76-5 (exendin-4).
ATC —  A10BX04. ,
ATC Vet —  QA108X04.
ỤNII —  9P1872D40L

Uses and Administration
E x e n a tid e  is  a  s y n th e t ic  fo rm  o f e x e n d in -4 ,  a  3 9 -a m in o  a d d  
p e p d d e  iso lạ te d  f ro m  th e  v e n o m  of th e  G ila m o n s te r  l iza rd  
ụieloderma sủspeđum, H e lo d e rm a tid a e ) . T h e  d ru g  is a n  
in c r e tm  m im íc  t h a t  ac ts  a s  a n  a g o n is t  a t  t h e  g lu ca g o n -lik e  
p e p tid e  1 r e c e p to r  to  e n h a n c e  in su l in  s e c re tio n  in  th e  
p re s e n c e  o f  r a is e d  g lu co se  c o n c e n tra tio n s ;  i t  a lso  su p p resses  
in a p p ro p r ia te  g lu c a g o n  s e c re tio n  a n d  slow s g astrìc  e m p ty -  
in g . E x e n a tid e  is u s e d  a s  a d ju n c tiv e  th e r a p y  in  ty p e  2  
d ia b e te s  m e l l i tu s  (p. 4 5 9 .1 )  in  p a tie n ts  w h o  d o  n o t  h a v e  
a d e q u a te  g ly c a e m ic  c o m ro l  vvith m e tío rm in , a  su lfo n y lu re a , 
a  th ia z o lid in e d io n e , ò r  d u a l  th e ra p y  (m e t ío n n in  p lu s  a  
s u lío n y lu r e a  o r  th ỉà z o Iid ín e đ io n e ) . I t  is a lso  u se d  as  
a d ju n c t iv e  t h e r a p y  to  b a sa l  in su l in  vvith  o r  w i th o u t  
m e tfo rm in  a n d /o r  a  th ia z o lid in e d io n e . E x e n a tid e  is g iv en  b y  
s u b c u t in e o u s  ín je c tio n  i n  a n  in itia l d o se  o ỉ  5 m ic ro g ra m s 
tw ic e  d a ily  u p  to  60  m in u te s  b e fo re  th e  m a in  m o m in g  a n d  
e v e n in g  m e a ls ,  w h ic h  s h o u ld  b e  a t  lea s t  6  h o u rs  a p a rt . I t  
s h o u ld  n o t  b e  a d m in is te ie d  a f te r  a  m e a l  a n d  i ỉ  a d o se  is 
m is se d  ư e a t m e n t  s h o u ỉd  c o n tin u e  a t  th e  n e x t  s c h e d u ỉe d  
d o se . T h e  d o se  o f  e x e n a t id e  m a y  b e  in c re a se d  a tte r  1 m o n th  
to  lO m ic ro g ra m s  tvvice đ a ily  if  req u íre d .

A  lo n g -a c tin g  ío rm u la t io n  o f  e x e n a tid e , fo r  o n c e -w e e k ly  
d o s in g , is a ỉs o  a v a ila b le . A  do se  o f 2 m g  is g iv en  b y  
s u b c u ta n e o u s  in je c tio n  o n  th e  sam e  d a y  e a c h  vveek (w h ic h  
c a n  b e  c h a n g e d  ư  n e c e s sa ry  p ro v id e d  th e  n e x t  do se  is g iv en  
a t  le a s t  2 4  h o u r s  la te r)  a t  a n y  tũ n e  o f d a y , irre sp e c tiv e  o í  
m ea ls .

F o r  t h e  u s e  o f e x e n a t id e  in  r e n a l  L m pairm en t, see  
p . 4 7 3 .2 .

R e íe re n c e s .
1. Gallvviư B. Benefit-risk assessment of exenatide ỉn the therapy oỉ type 2 

dỉabetes mellitus. Dtuị Safety 2010: 33: 87-100.
2. shyangdan DS, tí  aL Gỉucagon-ỉỉke peptide analogues for cype 2 dỉabetes 

mellitus: systematic review and meu-analysis. BMC Endữcr Dừơrd 2010; 
10: 20. Avaỉlable at: http://www.biomedcemral.com/1472-6823/10/2Q 
(accessed 27/09/11)

3. Ratner R, tí  ai. Cardiovascuỉar saỉety oỉ exenatíde BU?: an ỉmegrated 
analysis ừom controỉỉed dinỉcal trỉaỉs ỉn partỉcipants with type 2 
diabetes. Cardiơvase Diabetoi 2011; 10: 22. Avaiỉabỉe au bctp://www. 
cardỉab.com/contcnưiO/1/22 (accessed 27/09/11)

4. Garber AJ. Long-actíng gỉucagon-tỉke pepdde 1 receptor agonỉsts: a 
review of their eíỉỉcacy and tolerabiỉỉty. DiabtíaCan 2011; 34 (suppl 2): 
S279-S284.

5. Esposito K, tí al. GLP-1 receptor agonists and HBAlc target of <7% in 
type 2 dỉabetes: meta-analysis oC randomứcd cootroỉỉed trỉaỉs. CurrMed 
Ra Opirt 2011; 27: 1519-28.

6. Pineỉli NR, Huưen KM. Eỉhcacy and saíety of long-acting giucagon-ỉỉke 
pcptide-1 receptor agoniíts compared with exenatíde twỉce daiỉy and 
sitagỉiptin in type 2 dỉabetes mellỉtus: a systematic revievv and meta- 
analysìs. Ann Pharmacather 2011; 45: 850-60.

7. Best JH, tí at. Risk of cardiovascuỉardỉsease events ỉn patients vvith type 2 
diabetcs prescribcd the glucagon-Iike peptide ỉ (GLP- ỉ ) receptor agonisi 
excnatide twìce dáỉly or other glucose-lovvering therapies: a retro- 
speetive analysiỉ of the LỉỉeLink databasc. Diabtía Can 2011; 34: 90-5.

8. Monami M, tí al. Glucagon-like peptide-1 receptor agonists and 
cardỉovascuỉar eventỉ: a meta-analysis oí randomỉzed cỉinicaỉ crials. Exp 
Diabeta Ra 2011; 2011: 215764.

9. GaUwitz B. Glucagon-Uke peptìde-1 analogues íor type 2 diabetes 
meUltus: current and emergỉng agents. Dntgs 2011; 71:1673-88.

10. VỈIsb0ỈỈ T, tí  ai. Ettects oỉ gĩucagon-Uke peptide-l receptor agonists on 
weight loss: systematỉc review and meta-analyses oí randomỉsed 
controlỉed trials. BMJ 2012; 344: d777ỉ. Avaỉlable au http://www.bmj. 
com/contem/344/bmj.d7771?vỉew=longfrpniÌd»222364ll (accessed 
13/08/12)

11. Berlie H. tí  ai. Glucagon-lỉke peptide-1 receptor agonists as add-on 
therapy to basal insulỉn ỉn patients wỉth typc 2 diabetes: a systematỉc 
revỉew. Diabtía Metab Syndr Oba 2012; 5: 165-74.

A d io n .  O ra lly  in g e s te d  g lu co se  trig g ers  a  m u c h  g re a te r  
s e c re tio n  o f  in s u l in  b o m  th e  p a n c re a s  t h a n  w h e n  g iv e n  
in tr a v e n o u s ly ,  a  p h e n o m e n o n  k n o w n  a s  t h e  'in c r e tìn  
e H e c t'.  T w o  p e p tid e  h o n n o n e s  a s s o õ a te d  w i th  th e  in c re tm  
e ffe c t a re  g lu c o s e - d e p e n d e n t  in s u l ih  re le a s in g  p o ly p ep tid e  
(G IP; ío rm e r ly  ca lỉed  g a s tr ic  in h ib i to ry  p e p tid e )  a n d  g lu ca -  
g o n - lik e  p e p t id e  1 (G L P-1), w h ic h  a re  b o th  se c re te d  b y  
g a s tr o in te s tin a l  cells in  r e s p o n s e  to  fo o d  in g es tio n , a n d  a c t  
a t  s p e ó h c  r e c e p to rs  e x p re s se d  o n  p a n c re a d c  a n d  o th e r  tis -  
s u e  ce lls . B ò th  s tim u la te  in s u l in  s e a e t io n  a n d  p ro m o te  
b e ta  ce ll p ro lU era tio n ; G LP-1 a lso  in h ib its  g lu c a g o n  secre -

tio n , s tim u la te s  t h e  b io sy n th e s is  o f  in su lin , sIow s g a s ư o in -  
te s tin a ỉ tra n s it,  d e a e a s e s  t h e  se c re tio n  o f d ig es tiv e  
en z y m e s , a n d  e n h a n c e s  s a tie ty  to  r e d u c e  fo o d  in ta k e .  
B o th  G IP a n d  GLP-1 a re  rap id ly  d e g ra d e d  b y  th e  c e ll-su r-  
íac e  e n z y m e  d ip e p tid y ]p e p tid a se -4  (D PP-4), w h ic h  is 
ỉo u n d  th ro u g h o u t  t h e  bõdy .

In  p a tie n ts  w i th  ty p e  2  d ia b e te s  th e  d r c u la t in g  le v e ls  o f 
GE? ã re  n o n n a l  o r  s lig h tly  in c re a se d ;  h o tv e v e r ,  its  
in s u lin o tto p ic  a c tio n s  a re  re d u c e d . L evels o f  GLP-1 a p p e a r  
to  b e  re d u c e d  b u t  re sp o n se  to  i ts  a c tio n  is m a in ta in e d . 
C o n se q u e n tly , r e s e a r d ĩ  h a s  fo c u se d  o n  GLP-1 a n d  tw o  
g ro u p s  o f d ru g s  h a v e  b e e n  d e v e lo p e d  fo r  u se  in  ty p e  2 
d iabetics: G L P-I a n a lo g u e s  ( ỉn c re t in  m im e tic s ) , s u c h  as  
e x e n a tid e , h a v e  a  p ro lo n g e d  a g o n is t  e f f e a  a t  GLP-1 
rec e p to rs , vvhile D P P -4  m h ib ito rs , s u c h  as  s ita g lip tin  
(p . 50 2 .1 ), p r e v e n t  th e  d e g ra d a tio n  o f e n d o g e n o u s  in c re tin s .  
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Administration in renal impairment. E x e n a tid e  s h o u ld  
n o t  b e  u se d  in  p a tie n ts  w i th  se v e re  r e n a l  im p a irm e n t  
(c re a tin in e  d e a ra n c e  less t h a n  3 0 m L /m in )  o r  e n d -s ta g e  
re n a l  d isease , in  w h o m  d e a ra n c e  is r e d u c e d  a n d  r is k  o f 
a d v e rse  g a s ư o in te s tin a l  eữ ects  in c re a se d ; i t  s h o u ld  b e  u se đ  
w ith  c a u tío n  in  p a tie n ts  vvith a  r e n a l  t ra n s p la n t .  Im m e d i-  
a te - re le a se  e x e n a tid e  m a y  b e  u s e d  w ith  c a u tio n  ữ i  p a tie n ts  
w i th  m o d e ra te  r e n a l  ú n p a ír m e n t  ( a e a t in in e  d e a r a n c e  30 
to  5 0 m L /m in ) ;  d a ta  o n  th e  u s e  o f  a  lo n g -a c tin g  f o rm u la -  
t io n  o f  e x e n a tid e  in  s u c h  p a tie n ts  a re  v e ry  l im ite d . P a tìe n ts  
w ith  m ild  im p a irm e n t  (c re a tin in e  d e a ra n c e  50  to  8 0  m L / 
m in )  m a y  ta k e  th e  r e c o m m e n d e d  doses o f  e i th e r  fo rm u la -  
t io n  (see  U ses a n d  A d m in is ơ a tio n , a b o v e).

N a u se a  a n d  v o m itin g  w ith  t r a n s ie n t  h y p o v o la e m ia  th a t  
is c a u se d  b y  e x e n a t id e  m a y  w o r s e n  re n a l  íu n c t io n .

Adverse Efíecfs and Precautions
H y p o g ly caem ia  c a n  o c c u r  in  p a tie n ts  g iv e n  e x e n a t id e ,  
p a rt ic u la r iy  tv h e n  g iveri w ith  a  su lío n y lu re a  (se e  a lso  
In te ra c tio n s , p . 4 7 3 .3 ) .  E x e n a tid e  c o m m o n ly  ca u se s  m ild  to  
m o d e ra te  n a u s e a ,  w h ic h  is d o s e -d e p e n d e n t  a n d  te n d s  to  
d e c re a se  vvith c o n tin u e d  th e r a p y  in  m o s t  p a tie n ts .  O th e r  
a d v e rse  effec ts i n d u d e  v o m itin g , d ia r rh o e a , n e rv o u s n e s s ,  
dizziness, h e a d a c h e , a n d  d y sp ep sia . Less b e q u e n t  re p o r ts  
i n d u d e  a s th e n ia , d e c re a se d  a p p e ti te ,  g a s tro -o e so p h a g e a l 
re f lu x , a b d o m in a l d is te n s io n  o r  p a in , a n d  h y p e rh id ro s is . 
M ild  in je c tio n  s ite  rea c tio n s  m a y  b e  c o m m o n . R a sh e s  a n d  
h y p e rse n s it iv ity  re a c tio n s  h a v e  o c c u rre d , a n d  a lo p e t ía  h a s  
also  b e e n  re p o r te d . A c u te  p a n c re a d tis  h a s  b e e n  r e p o r te d ,  
a n d  in  su c h  cases e x e n a t id e  s h o u ld  b e  s to p p e d  p e rm a n e n t ly .

T h e re  h a v e  b e e n  ra re  r e p o r n  ot a lte re d  re n a ỉ  hinctìon in  
p a tie n ts  g iv e n  e x e n a t id e ,  i n d u d in g  in c re a se d  s e ru m -  
c re ạ tin m e  c o n c e n tra tio n s ,  r e n a ĩ  im p a irm e n t,  w o rs e n e d  
c h ro n ic  r e n a l  ía i lu re ,  a n d  a c u te  r e n a l  í a i lu re  (sometimes 
r e q u ữ in g  h a e m o d ia ly s iỉ) .  S o m e o f  th e se  p a tie n ts  a lso  h a d  
n a u s e a ,  v o m itin g , a n d /o r  d ia r rh o e a ,  w h ic h  m a y  h a v e  
aH ec ted  h y d ra t io n  s ta tu s , OI w c r e  ta k in g  d ru g s  k n o v v n  to  
affec t r e n a l  íu n c t io n  o r  h y d ra t io n  s ta tu s .

P a tie n ts  m a y  d e v e lo p  a n tib o d ies  to  e x e n a tid e ,  b u t  th is  
d o e s  n o t  u su a llỵ  aííect g ly ca e m ic  c o n ư o l  a n d  th e  a n tib o d y  
titre s  d im in ish  w i th  tim e . A  sm a ll p ro p o r t io n  o f p a tie n ts  
m a y  d e v e lo p  h ig h  t ìtre s  o f a n tib o d ies , w h ic h  m a y  im p a ir  th e  
e líĩca c y  o f  e x e n a tid e .

E x e n a tid e  s h o u ld  n o t  b e  u s e d  in  ty p e  I d ia b e te s  m e ll itu s  
o r  fo r  th e  t r e a tm e n t  o f  d iab e tic  k e to a d d o s is .  U se  is n o t  
re c o m m e n đ e d  in  p a tie n ts  tv ith  s e v ere  r e n a l  im p a irm e n t  
(c re a tin in e  d e a ra n c e  less t h a n  3 0 m L /m ỉn )  o r  e n d -s ta g e  
re n a l  d isease , Ũ1 w h o m  d e a ra n c e  is re d u c e d  a n d  r isk  of 
a d v e rse  g a s tro ỉn te s tin a l  eữ ects  in c re a se d . I t  s h o u ld  b e  u se d  
vvith c a u tio n  in  m o d e ra te  r e n a l  im p a irm e n t  ( c re a tin ín e  
d e a ra n c e  3 0  to  5 0  m L ym in) a n d  in  p a tie n ts  vvith a  r e n a l  
t ra n sp la n t. A l th o u g h  e x e n a t id e  h a s  n o t  b e e n  s tu d ie d  in  
p a tie n ts  w i th  s e v e re  g a s tro in te s tìn a l  d isease , s u c h  as 
gas tro p a re s is , t h e  d ru g  sh o u ld  p ro b a b ly  b e  a v o id e d  In  su c h  
cases  b e c a u s e  o ỉ  t h e  g a s tro in te s tin a l  a d v e rs e  e ỉỉe c ts  
c o m m o n ly  a s s o d a te d  w i th  its  u s e .

T ra n s ie n t in c re a se s  in  b lo o d -g lu c o se  c o n c e n ơ a t io n s ,  th a t  
g e n e ra lly  im p ro v e  vvith in  th e  f lrs t 2 w e e k s  o f t r e a tm e n t ,  
m a y  o c c u r  in  p a tie n ts  svvitch ing  b o m  th e  S tan d ard  to  th e  
o n ce-vveẹk ly  ỉ o rm u la d o n  o f e x e n a tíd e .

Driving. D iab e tes  m ellitu s , its  c o m p licá tìo n s , a n d  t h e  m e d -  
ic a d o n s  u s e d  to  t r e a t  it. m a y  a ttẽ c t  a  p a tìe n t 's  a b il i ty  to  
d r iv e  sa íe ly — se e  u n d e r  In sú ĩin  (p . 4 8 7 .2 )  fo r  re s t r ic d o n s  
a p p lie d  to  d iab e tìc  p a tìe n ts  in  t h e  UK.

Ef(eds on the pancreaỉ. A  6 9 -y e a r -o ld  m a n  d e v e lo p e d  
p a n c re a tid s  w ith in  a  fe w  day s o f  s ta i tin g  e x e n a t íd e  th e r -  
ap y . S e ru m -lip a se  c o n c e n tr a d o n s  r e tu m e d  to  n o r m a l  a n d  
a b d o m in a l p a in  r e so lv e d  ra p id ly  w h e n  e x e n a t id e  vvas

s to p p e d .1 T h e  FDA h a s  a lso  revìevved 30 re p o r ts  o f  a c u te  
p a n c re a ti t ìs  in  p a tìe n ts  t re a te d  v»ith e x e n a t íd e .13 I n  27 
c ases  th e re  w a s  a t  lea s t O ne o th e r  risk  ía c to r  ío r  a c u te  p a n -  
c re a tìtìs  su c h  ạs  g a lls to n es , s ev ere  h y p e rtr ig ly c e rid ae m ia , 
a n d  alcoho l u se . Im p ro v e m e n t  a f te r  s to p p in g  e x e n a tìd e  
w a s  c o n h rm e d  in  22 re p o r ts , a n d  in  3 casés o f  re c h a iỉe n g e  
th e r e  w as a  r e tu m  of sy m p to m s  o f a c u te  p a n c re a tí t ís . T he 
FD A  su b se q u e n d y  rep o rted *  in  A u g u s t 2 0 0 8  th a t  t h e y  h a d  
re c e iv ed  rep ó rts  of 6 c ases  o f h a e m o rrh a g ic  o r  n e c ro tìs in g  
p a n c re a títís  a s so d a te d  w i th  e x e n a tíd e ; a ll p a d e n ts  re q u ữ e d  
h o sp ita lisa tìo n  a n d  2  d ied . I t  w as r e c o m m e n d e d  th a t  ex e - 
n a tíd e  th e ra p y  sh o u ld  b e  s to p p e d  if signs  o r  sy m p to m s  of 
p a n c re a títis  dev e lo p  a n d  s h o u ld  n o t  b e  re s ta r te d  u  p a n -  
c re a tìtis  is c o n h rm ed ; o th e r  a n tíd ia b e d c  d ru g s  s h o u ld  b e  
c o n s id e red  fo r  th o se  w i th  a  h is to ry  o f  p a n c re a tì t ís .  H ow - 
e v e r, p a tíe n ts  vvith ty p e  2  d iab e tes  m a y  h a v e  a  g re a te r  
in d d e n c e  o f p a n c re a d tís  w h e n  c o m p a re d  w ith  
n o n -d ia b e tìc  sub jec ts,s a n d  large  c o h o r t  s tu d ie s  h a v e  n o t  
í o u n d  a tu r th e r  in a e a s e  in  risk  w ith  e x e n a t ìd e  i tse ll.47
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Interactions
A  red u c tìo n  in  th e  su ỉỉo n y lu re a  dose  m a y  b e  r e q u ứ e d  w h e n  
e x e n a tìd e  is a d d e d  to  th e ra /iy , b e c au se  o f  a n  in c re a se d  risk  
o f  hyp o g ly caem ia  vvith th is  c o m b in a tìo n . N o  in c re a se  in  
h y p o g ly ca e m ia  o ccu rs  w h e n  e x e n a t íd e  is  u s e d ,  w l th  
m e tío rm in  o r  a  th ia z o Iid ỉn ed io n e . T h e  e x te r n  a n d  ra te  o f 
a b so rp d o n  o f  o ral d ru g s  m a y  b e  re d u c e d  b y  e x e n a tìd e .  
w h e r e  su c h  a n  in te ra c d o n  w o u Id  b e  u n d e s ira b le ,  t h e  o ra l 
m e d ic a d o n  sh o u ld  be  g iv e n  a t  ỉeast I  h o u r  b e ío re  e x e n a d d e . 
If th e  oral m ed ic a tio n  m u s t  b e  ta k e n  w i th  fo o d , i t  sh o u ld , 
vvhere possible, be  w ith  a  m e a l o r  sn a c k  w h e n  e x e n a t íd e  is 
n o t  used. T h e re  m ay  b e  a n  ỉn te ra c tío n  b e tv v e e n  e x e n a t íd e  
a n d  w a rfa rin  (see A n d d iab e tíc s, u n d e r  I n te ra c t io n s  of 
W arfa rin , p . 1531.3).

P h a n v a c o ỉc in e t ì c s

A fte r  su b c u ta n e o u s  ư ỹ e c tìo n , p e a k  p la sm a  c o n c e n tra tìo n s  
o f  e x e n a tíd e  o c c u r in  a b o u t  2 h o u n .  I t  is e lim in a te d  th ro u g h  
th e  k idneys b y  g lo m e ru la r  R ltra tìo n  fo llo w e d  b y  p ro te o ly tic  
d e g ra d a tìo n , w ith  a  te rm in a l  ha lf-life  o f a b o u t ,2 .4  h o u rs .  
C lea ran ce  ís red u c e d  in  p a d e n ts  re c e ỉv in g  d ia ly sis  fo r  e n d -  
s ta g e  ren a l d isease.
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Preparations
Proprietary Preparalions (details ạre given in  V olum e B)

Single-ingredient Preparations. Arg.: Byetta; AustraL: Byctta; Austria: Byetta; Betg.: Byetta; Braz.: Byetta; Canađ.-. Byetta; Chũc. Byetta; chirúr. B yetta  (SỈỄÍiẺ); Cz.: Byetta; Dettm.: 
Bydureon; Byetta; Fr.: Byetta;. Ger.: B ydureon , Byetta; Gr.: 
Bỵetta; Hong Kong: Byetta; Hung.: Byettã; IrL: B ydureon; Bye- 
ttá : Israel: B ydurẽón; Byetta; ltÒL: Byetta; ]pn: B ydureon; Bye- 
tta ; MMaysia: Byetta; Mex.: Baỉétta; Neth.: B ydureon ; Byetta; 
Norw.: B ydureon; Byetta; NZ: Byetta; Phữipp.: Byetta; PoL: 
Byetta; PorL: Bỵetta; Rus.: Byetta (Eaera); singapore: Byetta; Spain: Byetta; Swtd.: Bydureon; Byetta; Switz.: B ỹdureon; 
Byetta; Thai.: Byetta; Turk.: Byetta; UK: B ydureon; B y e tu ; USA: B ydureon/B yetta .

The Symbol t  denotes a preparation no longer actively marketed

http://www.biomedcemral.com/1472-6823/10/2Q
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http://www.ida.gov/Drugs/
http://www.fda.gov/Drugs/
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Glibenclamide IBAN, riNNi 
Glĩbendamid; Glibendamida; Glibendamidum; Glibenkla-- 
m id ; Glibenklamidas; Glibenklamidì; Glybenđamide; Gly- 
berựcydamíde; Glyburide (USAN)r HB-419; U-26452; rnnố- 
eHKnaMMfl
H4d2-(5-Chlor<>2-methoxybenzamido)ethyl]benzenesul-
phonyiH-cýdohexylurea.
.C23H2áaNAS=494.0
CAS—  ĩ0238-21-8.
ATC— Ầ10BB01.
.ATC Vet —  QA108B01. ...
UNII^SX6K58WWC

N0TB. T h e  n a m e  g lib o m u rid e  h a s  í r e q u e n tly  b u t  e rro n e o u s ly  
b e e n  a p p lie d  to  g lib e n d a m id e .

P h a rm a c o p o e ia s .  In  Chín., Eur. (see  p . v u ) , Int., Jpn, a n d  us. 
P h .  E u r .  8: (G l ib e n d a m id e ) .  A vvhite  o r  a lm o s t w h ite , 
c ry s ta ll in e  povvder. P ra c tica lly  in so lu b le  in  vvater; s lig h tly  
s o lu b le  in  a lc o h o l a n d  in  m e th y l  a lco h o l; sp a rin g ly  so lu b le  
in  d ic h lo ro m e th a n e . I t shovvs p o ly m o rp h ism .

U S P  3 6 : (G ly b u rid e ). S to re  in  a in ig h t  c o n ta in e rs .

Uses and Administration
G lib e n d a m id e  is a  su lío n y lu re a  a n tid ỉa b e tic  (p. 502 .3 ). I t  is 
g iv e n  o ra lly  in  th e  t r e a tm e n t  of ty p e  2  d ỉab e te s  m ellitu s  
(p . 4 5 9 .1 )  a n d  h a s  a  d u r a t io n  o f a c tio n  o í  u p  to  2 4  h o u rs .

T h e  u s u a l  in it ia l  d o se  o f  c o n v e n tio n a l fo rm u la tio n s  in  
ty p e  2  d iab e te s  m e ll itu s  is 2 .5  to  5 m g  d a ily  vvith b rca k la st, 
a d ju s te d  e v e ry  7  d ay s in  s te p s  o f 2 .5  m g  d a ily  u p  to  1 5 m g  
d a iỉy . A l th o u g h  in c re a sin g  t h e  d o se  a b o v e  15 m g is u n lik e ly  
to  p r o d u e e  íu r th e r  b e n e íi t,  d o se s  o f  u p  to  2 0  m g  d aily  h a v e  
b e e n  g iv en . D oses g re a te r  t h a n  lO m g  d a ily  m a y  b e  g iven  in  
2  đ iv id e d  doses. B e c a u se  o f th e  re la tiv e ly  lo n g  d u ra tio n  o f 
a c tio n  o f  g l ib e n d a m id e , it  is b e s t a v o id e d  in  th e  e lde rly . F o r 
d o se s  u s e d  in  a d o le sc e n ts , s e e  p. 4 7 4 .1 .

I n  so m e  c o u n ti ie s  m ic ro n ise d  p re p a ra tio n s  o f g lib e n - 
d a m id e  a re  av a ila b le , in  w h ic h  th e  d ru g  is ỉo rm u la te d  w ith  
a  s m a l le r  p a r t i d e  s ize , a n d  vvh ich  h a v e  e n h a n c e d  
b io a v a i la b i li ty .  T h e  u s u a l  in it ia l  d o se  o f  One s u c h  
p r e p a r a tio n  {Glynasc PrcsTab; Pharmaãa Upiohn, USA) is 1.5 
to  3 m g  da ily , a d ju s te d  e v e ry  7  d a y s  in  s tep s  o í  1.5 m g. u p  to  
a  u s u a l  m a x im u m  o f 12 m g  da ily . D oses g re a te r  th a n  6 m g  
d a ily  m a y  b e  g iv e n  in  2 d iv id e d  doses.

A d io n .  R e íe re n c e s .
ỉ. Gavin JR, ed. Gỉyburỉde: new insighu imo iu eííccis on the beta ceỉl and 

beyond. Am J Meắ 1990; S9 (suppi 2A): 1-53S.
2. Luá L, Pozza G. Glibendamỉde: an oỉd drug with a novel mechanism of 

action? Aữa Diabtíol 1997; 34: 239-44.

Administration in children. T h e re  is l im ite d  e x p e rie n ce  
w i th  th e  u se  o f  s u lío n y lu re a s  Ịn  c h ild re n  w ith  ty p e  2  d ia -  
b e te s  m e ll itu s , a n d  th e  b ig u a tu d e , m e ư o rm in , is g e n e ra lly  
p re íe r re d .  T he  BMFC su g g e sts  th a t  o ra l t re a tm e n t  s h o u ld  
o n ly  b e  s ta r te d  u n d e r  s p e d a l is t  su p e rv is io n , a n d  th a t  
sh o r te r -a c tin g  a lte m a tỉv e s ,  su c h  as  to lb u ta m id e , m a y  b e  
p r e ỉe r r e d  to  lo n g e r-a c tin g  su lío n y lu re a s ,  su c h  as g lib e n - 
d a m id e ,  th a t  h a v e  a  g r e a te r  risk  o f h y p o g ly caem ia . 
A l th o u g h  n o t  lic e n se d  fo r  u se  in  c h ild re n  in  th e  UK, th e  
BNFC su g g e sts  t h a t  g l ib e n d a m id e  m a y  b e  g iv en  to  ad o le s -  
c e n ts , a g e d  12 to  18 y e a rs , in  th e  m a n a g e m e n t  of ty p e  2 
d ia b e te s  m e ll itu s  a n d  m a tu r i ty -o n s e t  d iab e te s  o f th e  
y o u n g . A n  in it ỉa l  o ra l d o se  o f 2 .5  m g  daily , g iv en  tv ith  
b rc a k ía s t , m a y  b e  a d ju s te d  ac co rd in g  to  re sp o n se  to  a 
m a x im u m  o ỉ  15 m g  daily .

F o r  d e ta ils  o f  t h e  u se  o f g l ib e n d a m id e  in  n e o n a ta l  
d ia b e te s ,  s e e  D ia b e te s  M e ll ì tu s  u n d e r  S u llo n y lu re a s , 
p . 5 0 3 .1 .

Adverse Effects, Treatment, and Precautìons
A s fo r  s u lỉo n y lu re a s  in  g e n e ra l , p .  5 03 .1 , p . 504 .1 , a n d  
p . 5 0 4 .2 .

F o r  a  su g g e stio n  th a t  t h e  ía i lu re  r a te  in  ty p c  2 d iab e tic s  
t r e a te d  w ith  g l ỉb e n d a m id e  m a y  b e  h ig h e r  t h a n  th a t  fo r 
th o se  tr e a te d  w ith  c h lo rp ro p a m id e , see  D iab e tes  M e llitu s  
u n d e r  U ses a n d  A d m in is tr a t io n  o f  C h lo rp ro p a m id e , 
p . 4 7 0 .1 .

Hypoglycaemia. S e v e re  h y p o g ly c a e m ia  m a y  o c c u r in  a n y  
p a t ìe n t  g iv e n  a n y  s u lío n y lu re a  (see  p . 5 04 .1 ); g lib e n - 
d a m id e  vvhich h a s  a  r e la tiv e ly  p ro lo n g e d  d u ra tio n  of 
a c tio n , m a y  c a u se  s e v e re  h y p o g ly c a e m ia  m o re  o ften  th a n  
s h o r te r -a c tin g  su lío n y lu re a s .

I n  a  1983  rev ievv1 o f  5 7  in s ta n c e s  o f  h y p o g ly ca e m ia  
a s s o d a te d  w i th  g l ib e n d a m id e  th e  m e d ia n  agẽ  o ĩ  p a tie n ts  
a ữ e c te d  w a s  7 0  y ea rs ; o n ly  o n e  vvas less  t h a n  6 0  y é a rs  o ld . 
M e d ia n  d a ily  d o sa g e  w a s  lO m g . C o m a o r  d is tu rb e d  
c o n s d o u sn e s s  w a s  se e n  in  4 6  p a tie n ts .  T en  o f th e s e  
r e m a ỉn e d  c o m a to se  d e sp ite  a lle v ia tio n  o f  th e ữ  h y p o g ly c- 
a e m ia  a n d  d ied  u p  to  2 0  d a y s  a f te rp r e s e n ta t io n .  T h e  á u th ó rs  
n o te d  th a t ,  in d u d in g  th e i r  sc rie s  o f 57  cases, th e re  h a d  b e e n  
p u b l is h e d  re p o r ts  o n  101 cases  o f  s e v ere  .hypog lycaem ia  
w i th  g lib e n d a m id e , 14 w i th  a  ía ta l o u tc o m e .

T h e re  h a s  b e e n  a  r e p o r t2 o f  h y p o g ly c a e m ic  c o m a  
a s s o d a te d  w ith  t h e  in h a la tio n  o f  g l ib e n d a m id e  b y  a  w o r k e r  
a t  a  p h a rm a c e u tic a l  p la n t .

1. Aspỉund K tt aỉ. Glibenclamide-associateđ hypoglycaemia: a repoit on 
57 cases. Diabctologia 1983; 24: 412-17.

2. Aĩbert F, tí ai. Hypogỉycaemĩa by inhalaũon. Lancet 1993; 341:47-8.

Porphyria. T h e  D ru g  D a ta b ase  fo r  A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N orvvegian  P o tp h y ria  C e n tre  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  Svveden, d a s s iữ e s  g l ib e n d a m id e  a s  
p ro b a b ly  p o rp h y rin o g e n ic ;  it  s h o u ld  b e  p re sc r ib e d  o n ly  fo r  
c o m p e llìn g  re a s o n s  a n d  p r e c a u tio n s  s h o u lđ  b e  c o n s id e re d  
in  a ll p a t ie n t ỉ .1

1. The Dnig Data ba se for Acute Porphyria. Available at: http://www. 
drugs-porphyria.org (accessed 06/10/11)

Pregnancy. S u llo n y lu re a  a n tid ia b e tic s  a re  g e n e ra lly  
a v o id e d  in  t h e  t r e a tm e n t  o f d iab e te s  m e ll itu s  d u r in g  
p re g n a n c y . H o w e v e r, g l ib e n d a m id e  m a y  h a v e  a ro le  in  
th e  m a n a g e m e n t  o f  g e s ta tio n a l d iab e te s  (see  u n d e r  S u llo -  
n y lu re a s , p . 5 0 4 .3 ).

Interađions
As fo r s u lío n y lu re a s  in  ge n e ra l. p . 504.3.

Pharmacokinetics
G lib e n d a m id e  is rea d ily  ab so rb e d  fro m  th e  g a s tro in te s tin a l  
t r a a  a n d  p e a k  p lasm a  c o n c e n tra tio n s  u su a lly  o c c u r  tv iih in  2 
to  4  h o u rs . It is e x te n s iv e ly  b o u n d  to  p la sm a  p to te in s .  
A b so rp tio n  m a y  b e  s lo w er in  h y p e rg ly c a e m ic  p a tie n ts  a n d  
m a y  d iííe r  a c c o rd in g  to  th e  p a r t i d e  size of th e  p r e p a ra tio n  
u se d . I t  is m e la b o lise d , a lm o s t co m p le te ly , in  th e  liver, th e  
p r ỉn d p a l  m e ta b o lỉ te  b e in g  o n ly  v e ry  w e a k ly  a c tiv e . A b o u t 
5 0 %  o f a  dose  is e x c re te d  in  th e  u r in e  a n d  50 %  Via th e  b ile  
in to  th e  íaeces.

R e íe re n c e s .
1. Coppack sw , tí ai. Pharmacokineĩìc and pharmacodynamỉc studies oí 

glibendamỉde in nộn-insulin dependeni diabetes mellitus. Br J ơin 
Pharmacoỉ 1990; 29: 673-84.

2. Jabcr ỈA. tí ũỉ. The pharmacokỉnetics and pharmacodynamics oỉ 12 
weeks oí glyburide therapy in obese diabetics. EurJ Cỉìn Pharmaeoỉ 1993; 
45: 459-63.

3. Hoíỉman A, tí aỉ. The eíícct oỉ hypeTglycaeraia on the absorption oí 
glibendamide in paùents vvith non-insulin-dependent diabetes mellìrus. 
Eurưciin Pharmacoỉ 1994; 47: 53-5.

4. Rydberg T. tí ứl. Concentration-eííect relations of glỉbendamide and its 
aciỉve metaboỉites in man: modeUing o( pharmacokinetỉcs and 
pharmacodynamỉcs. Sr J Cỉirt Pharmacoỉ 1997; 43: 373-81.

5. Jõnsson A. tí ai. Pharmacokineùcs of glibendamide and iu meiabolitcs 
ỉn diabetỉc patienu with impaìred renaỉ íunction. Eur J ơin Pharmacol 
1998; 53: 429-35.

6. Zhou L. tí ai. Conuibuỉions of human cyiochrome P450 enzymes 10 
glyburide meubolism. Biopharm DruỊỊ Dispos 2010; 31: 228—42.

Preparations
Proprietary Preparations (details a re  given in V olum e B)

Single-ingredient Preparolions. Arg.: Agobilina; Benclam id; Broi; 
Daonil; Diabe Pass; Diabemin; Dismiben; E uglucon; G ardoton; 
G laturin; Glentor; Glibemida; Glidanil; Glipiid; Glitral; GON; 
Pira; S iru c  Austral.: Daonil; Glimel; S em i-D aonilt; Austria: 
Daonil; E u g lucon t; G lucobene; N orm oglucon; Belg.: B ev o ren t; 
Daonil; Euglucon; Braz.: A g lu d lt; Benclam in; Clam iben; 
Daonil: D iab en t; D iabexilt; E u g lu co n t; G libendam on; Gliben- 
diab; GLibexil; Glicam in; GlimiL' Glionil; Lisaglucon; N ildam ida; Canad.: DiaBeta; E uglucon; G en-G lybef; M ed G lybet; M ylan- 
Glybe; Chile: D aonil; Euglusidỷ; Hipexal; M ezalit; China: Pu Le 
Kang Ni Cz-: G lucobene; M aninil; Dettm.: D aon ilt:
H exaglucon; Fin.: Euglam in; Eugluconỷ; O rigỉuconf; Fr.: 
Daonib E u g lucan t; Hem i-Daonil; M ig lucan t; Cer.: Euglucon N; 
G lib-ratiopharm ; Gliben+; G libenbetat; G libendocỷ; G libenhex- 
a lf ; M aninil; Sem i-Euglucon N; Gr.: Asugrin: Daonil; Deroctyl; 
Diabelar; Euglykon; Ozepal; Hong Kotìg: Clamỉde; CP-G libent; 
Daonil; E u g lu co n t; G libent; Gliboral; Glimel; Glitisol; M arglu- 
c o n f; Sem i-E ug lucon t; Xeltic; Hung.: Gilemal; Glucobene; India: Aldiex; Aviglen; Belanase; C-Mide; Codica; D-Coru 
DaoniL' D iabemil; Diolin; Euglucon; G-Nil; GLCO; Glibet; Glinil; 
Gluconil; Glucosale; Glunìl; Glyboral; Glybovin; Sem i-Daonil; 
S rm i-Euglucon; Indon.: Condiabet; Daonil; Glidanil; Glimel; 
Gluconic; Glulo; G lyam idt; L ibronilt; Padonil; P rod iabett; Pro- 
diam el; R e n a b e tic  Sem i-Daonil; Tiabety,- Trodeb; Irl.: Daonil; 
Sem ì-Daonil; Israel: G libetic  G luben; ItáL: Daonil; Euglucon; 
Gliben; Gliboral; Jpn: Euglucon; Malaysia: D aonil; Dibelet; 
Euglucon; Gliben; Glibesyn; Glimide; Aíex.: Abuglib+; Apogly; 
Biojara; Biostin; Daonil; Dibetid; DìglexoL' Euglucon; G adinon 
G lem id d t; G libenil; Gỉibenval; Glicavin; Glicoxem ; Glilarcal; 
G lihexal; Glipar; G lucal; Glucoven: Insusym ; M ibedag; Norbor- 
al; Ocrix; Reglusan; NX: Daonil; GIiben-f; philipp.: A m edadin ; 
Bendix; B englycon; Daonil; D iabiton Euglodin; Euglotab; 
Euglucon; E undin ; Gluban: G lym odt; In so lt; Lodulce; Ora- 
b e tiq  Sem i-Euglucon; Sentionyl; S u cro n t; Pol.: E u d a m in t;  Port.: DaoniL' Sem i-Daonil; Rus.: B etanase (Benma3)t; Gliba- 
m ide (rJDf6aMHA); Glibex (rmiõeKC); Glidanil (rraaaHHn); Gli- 
m idstada (niHMHnenuta); M aniglid (MaHKr-THa); M aninil 
(MauHHHn); SJíỊr.: Daonil; D iacare; Glycomin; singapore: 
Benll; Clamìde; D aonil; Dibelet; G libesynt; Glimel; Glúnide; 
SP-Diatab; TO Nil; Spain: Daonil; Euglucon; Glucolon; Norgli- 
cem; Swcd.: Daonil; E u g lucon t: Switz.: Daonil; E ug lucon t; 
G libenoim ; G libesilan Melix; Scm i-Daonil; Thau: B endam in ; 
BNILt; Daonil; D aono; D ebtan; Diabenol; D ibelet+; Dibesin;

D id a n il t ;  E u g lu c o n t; Glamide; GUbetic Glibic; G lidam in ; G i- 
con; Glimide; Gluconil; Gluzo; Locose; M anoglucon; Semi-Di I- 
benol; Sugril; TO Nil; U n ilt;  X eltic  Turk.: D ianoim ; Diyaben Ị-; 
Gliben; UAE: Glynase; M ini-Glynase; UK: Daonil; ukr.: M ar i- 
nU (MaHHUHn); USA: DỉaBeta; Glynase; M icronase t; Vene.: 
D aonil; E uglucon; G lidron .

MulH-ingredienl P repara tion i. Arg.: DBI Duo; G lucovance; Isl I- 
glib; M edobis G; M eriorm in  Duo; M etg lucon Duo; Austra 
G lucovance; Belg.: G lucovance; Braz.: G lucovance; Chile: Ei- 
E uglucon M; D iabety l-G t; Diaglitab PIus; F in taxún  G; Glicem X 
Duo; Glidanil-G ; GUlortex-G; G lim ett; G lucovance; G lukai t; 
H ipog ludn  DA' china: A nH e ( $ ^ ) ;  Bai Kang (PFfK); Gan j  
K e Fu Ctì-*TBI^); Ge s h u a n g  i« r l ĩ ) ;  Ge W an  Si («kặjW ); H li 
Luo Pũig (S S 1 T ) ;  h a n g  Xi (^ -^ 1 ;  Tin P ing  Tang Jv n
Fu Le ( ¥ s * ) ;  k e  M ai Ning (oTắ?1? ) ;  K e R u iT e Jộ ra S # );  j  
J lang  ( i t » ) ;  Li u  Le ( * ! * * ) ;  Li U  N uo  ( f l * ì * ) ;  Li s h e ig  
Y uan ịsL̂M); L ian He Tang Ding ( B I Ậ ® S );  Lian J iang  (ỉ £ 
^ ) ;  M ei Jia  Te ( H ữ # ) ;  Nã_Xun (ía>; Qi Ting ( # • ? ) ;  R li 
Lian Shi Ke Yi ( iẵ õ l - ); Shuang  Ge Ning (W&’T l;
sh u a n g  Li ỢĨ.M); sh u a n g  Ping Le Sí Yi ( S Ê ) ;  Tai li
(3?tfc); Tang Bei K ang JU3l); Tang K e h e  ( & w ỉ t ) ;  Tang í  e 
Ning Tang ũ  k e  ƠSÌL#.): Tang Pìng ( J S ¥ ) ;  Tang R li
Ping_< « « ¥ ) ;  W an Su Qi (7l"%ầ): W ẹi Neng (&!&); Wei 'i 
( ỈS ^ ) ;  Yỉ Fu Yun (—¥ * ) :  Yi Ke Fu (Z ,Õ J^ ); Ỹi s h a  Ning <: ì  tỳ’?): Zhao W ei 0Ì.B&); Cz.: Formag!yben; G libomet; Gluco - 
ance; Fr.: G lucovance; Gr.: Daopar; Norm ell; Hong Kong: GI - 
conorm ; Glucovance; M ydiatab; India: A viglen-Forte; Aviglei - 
MF; B en-Q -M et; B endam et; B en lo rm ia ' C-M ide Plus; C la m t:; 
Combidos; D aocon-M ; Daonil M: Diabetrol-3D; D iabeirol; Di. - 
ío n e; Diolin-M ; Dior Plus; D uotrol; Eum et-D ; G -Form in; Gli - 
act-M ; G libomet; Glifil M; GlinU M; Glitrac-M ; G lucom in-P lu ;; 
GIuconil-M ; Glucored; G lucotrac Plus; G luiow in Forte; GI - 
curb; Iscept-P; Iscept; M elitus; M etdam ; M etica-G; Indon.: Gli - 
covance; Ital.: B i-Euglucon M; Diaglimet; Diaiinax; Gliben :; 
G libomet; G liconorm ; Glicorest; G lucomide; Suguan M; Mala 
ria : Diamide; G lucovance; GlyMep Mex.: A pom etglu; Bi-Diz. - 
lo n t;  Bi-Euglucon M; Bi-Pradia; D ibenm in; Dimefor-G; Du< -  
A ng ludd : G linorboral; Glucotec; G lucovancc; G lunovag ( I; 
G luxson; Im alet; Insusym -Forte; K ontroger; M aviglin; Metixi r 
G; M idapharm a; MUelar-C: Nadib-M ; Natisíar; N oríaben  M; 
Sibet-C; Sil-Norboral; WadU; Ncth.: G lucovance; philipp : 
Euglo Plus; G lucovance; PoL: G lucovance; Port.: G lucovanc ■; Rus.: Bagom et Plus (EaroMCT Ibnoc); Glibom et (rjm6oMCT); Gli - 
conorm  (rmoroHop.M); G lucovance (TaioKOBaH); S.Afr.: G luco' - 
ance; singapore: G lucovance; Switz.: G lucovance; Thai.: Gh • 
covance; Turk.: Duplax; Glibomet; G lucovance; Ukr.: D uotr li 
(Ryorpoa); G liboíor (r™ 6oộop); G libom et (rimôoMer); G luco' - 
ance (r/noKOBaHC); USA: Diolen; G lucovance; G lyboíen; Venei : 
Bi-Euglucon; D ialorm ina Plus; G lucovance.

Pharmocopoeial Preparalions
BP 2014: G libendam ide Tablets;
U SP 36: G lyburide and  M etíorm in H ydrochloride Tablet ;; 
G lyburide Tablets.

G l ib o m u r id e  IBAN, USAN, rlNNỊ 
Glibornurid; Glibornurida; Glibornuridi; Glibornuridum, Ro-6 
4563; í/MỗopHypna.
1-[(25,3ft)-2-Hydroxybom-3-yl]-3-tosylurea; 1-[(2S,3/?)-2 
Hydroxybom-3-yl]-3-p-tolylsulphonylurea.
C,8HmNAS=3665 '
CAS —  26944-48-9.
ATC —  A1ÓBB04.
ATC Vet —  QA10BB04.
UNII —  VP83E7434R.

NOTE. T h e  n a m e  g lib o m u rid e  h a s  ữ e q u e n t ly  b u t  e ư o n e o u s l  / 
b e e n  a p p lie d  to  g l ib e n d a m id e .

Pro/Ị‘/ẹ
G lib o m u rid e  is a  s u lỉo n y lu re a  a n tid ia b e tic  (p . 5 0 2 .3 ). It > 
g iv e n  o ra lly  i n  th e  t r e a tm e n t  of ty p e  2 d iab e te s  m ellitu s  
(p. 4 5 9 .1 )  in  d o se s  o f  12 .5  to  75  m g  da ily . D aily  doses 1 1 
50 m g  o r  m o re  a re  g iv e n  in  2 d iv id ed  doses.

Preparatíons
Proprielary Preparations (detaUs are  g iven  in Volum e B)

Single-ingredient Preparatíoiu. Austria: G lu trilt; Fr.: G lu tril-; Switz.: Glutril; Turk.: Glutril.

Gliciazide IBAN. rlNNI
Gliclazid; Gliclazida; Glidazidum; Gliklatsidi; Gllklazid 
Gliklaádas: Gliklazyd; Glydazide; 5E-1702; rnnwia3Mfl.
1 -(3-AzabicydoỊ33.0]oct-3-yl)-3-tosylurea; 1 -(3-Azabicyclc 
[3.3.0]oCT-3-yl)-3-p-tolylsulphonylurea.
C,5H2,NAS=323.4 
CAs — 21187-98-4.
ATC — A I08809.
ATCỴet — QA10BB09.
UN1I — G4PX8C4HKV.

NOTE. T h e  n a m e s  C ra w n a r t,  D iag lico , G lim ira n , a n  1 
G lu tam e a l h a v e  b e e n  u se d  as  ư a d e  m a rk s  for g lid a z id e . 

Pharmacopoeias. I n  Chín, a n d  Eur. (see  p . v ii).

All cross-reíerences reíer to entries in Volume A

http://www
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P h . E u r .  8 : (G lid az id e ). A w h i te  o r  a lm o s t vvhite p o w d e r. 
P rac tica lly  in so lu b le  in  w a te n  s lig h tly  so lu b le  in  alcoho l; 
sp a rin g ly  so lu b le  in  a c e to n e ;  fr e e ly  so lu b le  in  d ich lo r- 
ô m e th a n e .

Uses and Administration
G lid a ã d e  is a  s u lío n y lu re a  a n tìd ia b e ú c  (p . 5 0 2 .3 ). I t  is g iv en  
o ra lly  in  t h e  t r e a tm e n t  o f  ty p e  2  d ia b e te s  m e ll itu s  (p . 4 5 9 .1 )  
a n d  h a s  a  d u r a t ìo n  o f a c tio n  o ỉ  12 to  2 4  h o u rs .  B e cau se  its  
effects a re  less p ro lo n g c d  t h a n  th o se  o f  c h lo rp ro p a m id e  o r  
g l ib e n d a m id e  i t  m a y  b e  m o re  s u ita b le  fo r  e ld e rlỹ  p a tie n ts , 
w h o  a re  p r o n e  to  h y p o g ly c a e n ú a  w i th  lo n g er-ac tin g  
s u ỉío n y lu re a s . T h e  u s u a l  in ỉt ia l  d o se  is 4 0  to  8 0  m g  d a ily  
vvith b re a k ía s t , g ra d u a lly  in c re a se d , ư  ne c essa ry , u p  to  
3 20  m g  d a ily . D o ses  o f  m o re  t h a n  1 60  m g  d a ily  a re  g iv en  in  2 
d iv id e d  doses. F o r  doses  u s e d  in  a d o le sc e n ts , see  p . 4 7 5 .1 . A  
m o d ih e d -re le a se  ta b le t  is  a lso  a v a ila b le : th e  u su a l  in itia l 
d o se  is 3 0  m g  o n c e  da ily , in c re a se d  if  n e c e s sa ry  in  s teps of 
30 m g  u p  to  a  m a x im u m  o f 120  m g  da ily . T h e  in te rv a l  
b e tw e e n  do se  in c re a se s  o f  t h e  m o d ih e d - re le a s e  p re p a ra tío n  
s h o u ld  b e  a t  le a s t  1 m o n th ,  b u t  th e  d o se  m a y  b e  in c re a se d  
a fte r  j u s t  2  w e e k s  in  th o se  p a tie n ts  w h o  h a v e  n o t  re sp o n d e d . 

R e íe re n c e s .
1. Paỉmer KI, Brogden RN. Gỉỉđaâde: an update ot ỉts pharmacoỉogỉcaỉ 

propcrties and therapeutic eỉScacy ỉn non-ỉnsulin-dependent diabetes
;V mcUitus. Drugs 1993; 46: 92-125.
2 Mailhot J. Eíũcacy and saỉecy oỉ glidaiidc in the ữeatment oỉ 

non-insulin-dependent diabetes meỉlỉtus: a Canadian multỉcenter study. 
CtinTher 1993; 15: 1060-8.

3. Zĩegler 0, Drouin p. Hemobloỉogỉcaỉ properties of gĩỉdazỉde. J Diabeta 
Cơmplừations 1994; 8ỉ 235-9.

4. Jennings PE. Vascular benehts of glỉdazide beyond glycemic conơoL 
Metabolism 2000; 49 (suppl 2): 17-20.

5. Crepaỉdi G, Roretto p. Gỉlcỉaxide modưìed release: Its place in the 
therapeutic armamentaríum. Mtíabolism 2000; 49 (suppl 2): 21-5.

6. McGavỉn JK, tí ai. Gỉicỉaãde modihed reỉease. Drugs 2002; 62:1357-64.
7. Drouin p, Standl E. Diamỉcron MR Study Group. Gỉỉcỉazide modiũed 

reỉease: results of a 2-year study in patỉents wich type 2 dìabeces. Diabtíes 
obts Metab 2004; 6; Ì 14- 2 1.

8. Ceriello A. Effects of gỉĩcỉaáde beyond metabolic control. Mtíabolừm 
2006; 55 (suppl l): SIỈ-S15.

9. Brovm N. ỉs ỉt óme to re-assess the role ol glidaũde? Targetỉng insulỉn 
resỉstance ỉn type 2 diabetes paticnts suboptỉmally controlỉed with 
ímulin. Postgrad Mtd J 2006; S2ỉ 471-5.

10. Zoungas s. tí aL The eỉScacy of ỉovvering gỉycated haetnoglobin with a 
glỉdazide raodiSed release-based Intensive glucose lovveríng regửnen in 
the àDVàNCE trỉaL Diabtía Ra ơin Praa 2010; 89: 126-33.

A d m in iỉ tr a t io n  in  c h ild re n . T h e re  is lim ite d  e x p e rie n ce  
w ith  th e  u se -o f  s u lío n y lu re a s  in  c h íld re n  vvith ty p e  2  d ia- 
b e te s  m eỊlim s , a n d  th e  b ig u a n id e ,  m e t ío rm in , is g e n e ra ỉly  
p r e íe ư e d .  T he  BNFC su g g ests  th a t  o ra l  tre a tm e rĩt  sh o u ld  
o n ly  b e  s ta r te d  u n d e r  s p e d a l is t  su p e rv is io n  a n d  th a t  sh o rt-  
e r-a c tin g  a lte m a t iv e s  m a y  b e  p re fe r re d  to  lo n g e r-ac tin g  
s u lío n y lu re a s  t h a t  h a v e  a  g r e a te r  risk  o f h y p o g ly caem ia . 
A ỉth o u g h  n o t  lic e n se d  fo r  u se  in  c h ild re n  in  th e  UK, th e  
BNFC suggests  t h a t  g U d a á d e  m a y  b e  g iv e n  to  ado lescen ts , 
ag ed  12 to  18 y e a rs , i n  t h e  m a n a g e m e n t  o f  ty p e  2 d iab e tes  
m e ll itu s  a n d  m a tu r i ty -o n s e t  d ia b e te s  o f th e  y o u n g . A n  
In itia l o ra l  do se  o ỉ  2 0  m g  o n c e  d a ily , g iv e n  w i th  b reak íast, 
m a y  b e  a đ ju s te d  a c c o rd in g  to  r e sp o n se  to  a  m a x ứ n u m  o í 
3 20  m g  da ily . D o ses  o f  m o rè  t h a n  1 6 0 m g  d a ily  a re  g iv en  
in  2  d iv id e d  doses.

Adverse Effeđs, Treatment, and Precautions
A s fo r  s u lío n y Ịu re a s  i n  g e n e ra l , p . 5 0 3 .1 , p . 504 .1 , a n d  
p . 5 0 4 .2 . *

T h e  BNF su g g ests  t h a t  g l iđ a á d e  m a y  b e  su ita b le  fo r  u se  
in  p a tie n ts  w i th  r e n a l  im p a irm e n t,  b u t  th a t  c a re h il 
m o n ito r in g  o f b lo o d -g lu c o se  c o n c e n ơ a t io n  is e sse n tia l a n d  
th a t  th e  sm a lle s t p o ssib le  d o se  fo r a d e q u a te  c o n tro l sh o u ld  
b e  u se d . UK  l ic e n se d  p ro d u c t  i n ío r m a t io n  re c o m m e n d s  th a t  
i t  ỉh o u ld  n o t  b e  u se d  in  paúents w ith  se v ere  re n a l  
im p a irm e n t.

Interactions
A s fo r s u lío n y lu re a s  in  g e n e ra l , p . 5 04 .3 .

Pharmacokinetics
G l id a ã d e  is re a d ily  a b so rb e d  f ro m  th e  g a sư o in te s tin a l  tra c t. 
I t  is e x te n s lv e ly  b o u n d  to  p la s m a  p r o te in s .  T h e  haư-U fe is 
a b o u t  10 to  12 h o u n .  G l id a ã d e  is  e x te n s iv e ly  m eta b o lise d  
in  th e  liv e r  to  m e ta b o li te s  t h a t  h a v e  n o  s ig n iỉican t 
h y p o g ly c a e m ic  ac tiv ity . M e ta b o lite s  a n d  a sm a ll a m o u n t  of 
u n c h a n g e d  d ru g  a re  e x c re te d  in  t h e  u r in e .

R e íe re n c e s .
1. Kobayashỉ K, tí ai. Pharmacokỉnetỉcs oỉ glỉclazỉde in heaỉthy and đỉabetỉc 

subjects. J Pkarm Sà 1984; 73:1684-7.
2. Đavỉs TME, tí aỉ. Phannacokỉnetics and phannacodynamics of gỉỉdazỉde 

ỉn Caucasỉans and Austraỉỉan Aborỉgỉnes wỉth type 2 diabetes. Br J Clừt 
Pharmacol 2000; 49: 223-30.

3. EUỈot DJ. tí ai. IdentUicatỉon oỉ the human cytochromes P450 cataỉysing 
the rate-ỉímicỉng pathways of gỉỉđaâđe eỉỉmỉnatỉon. Br J CUn Pharmacoỉ 
2007; 64:450-7.

Preparatíons
Propõetary Preparatỉons (details a re  g iven  in  V olum e B)

Single-ingredient Preporatioro. Arg.: A g luđde; Diamicron; 
U nava; Austral.: D iam icron; G lyade; M ellihexal; Nidem; Ozi-

clide; Austria: D iab reád e ; D iam icron; G lidada; Belg.:
D iamicron; U ni D iam icron; Braỉ.: A zukon; D iam icron; Erow - 
gliz; Glicaron; CanatL: D iam icron; Chile: D ianorm ax; ckina: Da 
E r De ( ìẳ ÍK # ) ;  D iam icron  ( Ì ÌH 3 Ỉ ) ;  H ong Xu Yang ); Li
N ing Ge (?Ị|‘r í& );  R u ũ n a i (SK35); Cz.: D iadeon; D iaprel; G lyda- 
da; N orm odiab; Zeglydia; Denrn.: A lterm ic ro n t; D iam icron; Gli- 
clinozf; Glizamed; Glucostabil; G lydium ; N orm odiab; Uni 
D iamicron; Zeglidia; F r.; D iam icron; G lydium ; Ger.: Diamicron; 
Gr.: Diabezid; D iam icron; Hong Rang: CP-Gliz; D iam icron; Dia- 
m ite x t;  D ian o rm t; E fto n f; G lidada; Gliiriicron; G luconoxt; 
Glucozide; G lupozidef; G lyadet; Glyzyl; Licla; M a rd a á d e t;  
M e lia o n t;  N idem ; P h a rlin d e t; Q u a liá d e ; S u d ear; Sun-G liáde; 
V ickam icront; Hưng.-. D iaprel; G lidada; G luctam ; N orm adiab; 
Zeglidia; India: Alglid; Aviglic; A zukon; CGCron; Claz; Com rid; 
D-Clic; D ebgone; D iabend; D iabiq Diagli; D iam icron; Dianorm ; 
Diaob; Diatrol; Diazide; D iã d e ; E u d id e ; Fordib; Glatix; G lic  Gli- 
can; Glida; G lidabn ; G lid an ; G lidatan ; G lidaz; Glicron; Gliden; 
Glidiet; Glisaỉe; GUtal; Glityx; Glix; Gliza; Glizid; Glucoact; Glu- 
coBt; G lucoád; Glurib; G lutide; Glyca; Glychek; G lydgon; Gly- 
d n o rm ; G ly co r Glycozide; Glygard; Glyloc; G lyneed; Glỵred; 
Glysiss; Glyzee; GLZ; Intragly; Jozide; K am pex; Liz; Lo-G; Lyca- 
zid; M eglyde; Novozid; Nuzide; Sem i-G lydgon; ĩnđtm.: 
D iam icron; Fredam ; GUcab; Glidabet; Glikam el; Glucodex; Glu- 
cored; Glukolos; G lycaío rt; L inod iab t; M eltika; N uíam icron; 
Pedab; H ag lib t; X epabet; Z u m ad iac  Irì.: D iabrezide; D íadide; 
D iaglyc D iam icron; G lydium ; M yglyq  Vẫtilê; ItaL: Diabrezide; 
D iam icron; D ram ion; Galtes; G lucobloc  Mataysia: Diamicron; 
Diamitex; Dianid; G lim icron; Glucozide; Glyade; M edo d ad d e ; 
Opglucon; R ed ỉde; Rem icron; Sun-Glizide; Mex.: Diamicron; Neth.: D iam icron; Glicacon; G lidabore; G lidalane; G lidareze; 
G lidatab; G lydium ; NZ: D iam icrou; Glizon; Phữipp.: Clibite; 
C lind; D iadid ; D iam icron; D ianorm ; G lubiton  Gluconil; Gluco- 
p rú n ef; Succedin; Zebet; PoL: D iabezidum f; D iabrende; Diag- 
en ; Diaprel; D iaádan ; Glazide; G lidada; G lin o rm ax t; Glisan; 
Gluctam ; Glydium ; N orm odiab; N orsu linỷ; PorL: Diadeon; 
D iam icron; Rus.: D iabeỉa im  ựlHaSeộapM); D iabest CflHa6e c r) t; 
D iabeton ựliiaSeroH); D iabinax (^HaổHHaKC); Diabrezide 
(^ỊHa6pe3nn); Diatica tỉỊHaTHxa); G lidada  (ram uiaaa); Glucostabil 
(rm 0K0CTa6 iui); Glydiab (TjnutHa6 ); R e d id e  (Pem m alt; S~Afr.: 
A dco-Glucom ed; Diaglucide; D iam lcron; D iaran; Glycron; Gly- 
gard; Z id in t; Singapore. D iam icron; D ianorm ; Diapro; Glimi- 
cron; Glizide; Glucozide; Glyade; M edodazide; M elicron; 
M exan; N idem ; SP-Glimed; Sun-Glizide; Spain: D iam icron; Uni 
D iam iaron t; Switz.: D iam icron; Thai.: B edazide; Cadicon; c la -  
zide; Diabeside; D iabetab; Diacose; D íam exon; D iam iao n ; Dia- 
n id ; Diadca; D icaron; D icron; D iglucron; D im etus; G lidabit; Gli- 
c ro n t;  G ludd; G lucocron; G luconox; G lucozidet; G lydnonn; 
Glycon; M edodazide; R andazide; S e rv id a z id e t; Turk.: Beta- 
no rm ; D iam icron; EBkas; G larid t; G likron; G lum ikron; Hipo- 
glis; O ram ikron; UAE: G lyáde; UK: Diaglyk; Diamicron; Laa- 
glyda; Vitile; Zicron; Ukr.: D iabeton (/ỊnaỗeTOH); Diaglỉzide 
(Jb<arnH3mi); Glioral (rnH opaa)t; Oziklid (OsnaDut); Vattx.: 
Diam icron; Glỉdan.

MulH-ỉngredient Prepom Hons . c h in a :  D u He (& $ !); He W ei Yi 
(■ ử ỉti? ) ; Qi Zhi Plng (5 ĨS Í- Í) ;  ỉndia: Alglld-M ; Alnamet-G ; 
Avlglic-MF; A zukon M; Best-M ; Bigan-GC; c la ỉo rm in ; Claz-M; 
C onrád-M ; Dabby; D ebgone-M ; D iabend-M ; Diabic-M; Dia- 
norm -M ; Dianosis-M F; D íaob-M ; D iatrol-M ; Dizide-M ; Elm et- 
G; E udide-M ; Everm et-G ; Exerưiet Gz; Fordib MF; Geíor; Gla- 
tix-M ; Glicam et; Glican-M ; Glicas-M; G lidna-G M ; GlidaCn-M ; 
G lid an  M; G lidastar M ; G lidaz-M ; GUcmet; Gliden-M F; Gli- 
diet-M ; G likare-M ; Glim-C; Glữn; Glisaỉe M; Glital-M ; Glityx- 

■M; Glitz-MF; Glix-M; Gliza-MF; Glizid-M ; G lonn in ; G lucoaa- 
M; Glucofit-M ; Glucozid-M ; G lurib-M ; G lycatd-M ; Glycasia- 
MF; Glychek-M ; G lydcon  Mod; G lydgon-M ; G ly d n o rm  M; 
G lydam in; Glycor-C; Glygard M; Glyhil; G lykind-M ; Glyloc-M; 
Glym in; G lyneed-M ; Glyni-M ; Glyori; G lyred-M ; Glyroz; Gly- 
siss-M; Glyvik-M ; G lyzee-M ; GLZ Plus; Intragly-M ; Jozide-M ; 
K-Gem; Liz-M; Lodia; Lycazid-M; M elfor-G ; M etfor-G ; M ildim; 
M intide Plus; M intide: Nuzide-M ; o b a x ; Ru*.: Glimekom b 
(rxHMeKOMÕ); Thai.: Glizid-M; Ukr.: D ianorư i-M  ựliaHOpM-M).

Pharmacopoeial Preparations
B P 2014: G lidazide Tablets.

Glimepiride IBAN, USAN, riNN ì 

Glimepirid; Glimepiridá; Glimépiride; Gtimepiridi;: Glímepir-' 
idúm; Glimepiryd; Hoe-490; r/iMMennpnfl.
l-({p-[2-(3-Ethyl-4-methyl-2-oxo-3-pyrrolíne-l-carboxamido) 
etliýl]phényl}sulfonyl)-3-(trữns~4-methylcyclohexyl)urea. 
C2.H34N4O5S=490.6 • ■
CAS - -  93479-97-1.
ATC —  A10BBÌ2.
ẠTC Vet —  QẠỈ0BBỈ2.
UNH —  6KY687S24K - ■

Pharmocopoeias. I n  Eut. (see  p .  v ii)  a n d  us.
P h .  E u r .  8 : (G lim e p ir id e ) . A  w h i te  t o  a lm o s t w h i te  p o w d e r . 
ỉ t  e x h ib its  p o ly m o rp h is m . P ra c tica lỉy  in so lu b ỉe  in  vvater; 
s lig h tly  s o lu b le  in  d ic h lo io m e th a n e ;  s o lụ b le  ỉ n  d im e th y l-  
ío n n a m id e ;  v e ry  s lig h tly  s o lu b le  i n  m ẽ th y l  a lc o h o ỉ.

U S P  36: (G lim e p ir id e ) . A  w h i te  t o  a lm o s t w h i te  p o w d e r . 
P ra c t ic a l ly  i n s o lu b le  i n  w ạ te r ;  s p a r in g ly  s o lu b le  in  
d ic h lo ro m e th a n e ;  s o lu b le  in  d im e th y U o rm a m ỉd e ; s lig h tly  
so lu b le  in  m e th y l  a lc o h o l. I t  d isso lv e s  in  d ilu te  a lk a li 
h y d ro x id e s  a n d  in  d ỉ lu te  a d d s .  S to re  a t  a  te m p e ra tu re  n o t  
e x c e e d in g  2 5  d e g rees .

Uses and Administratỉon
G lim epiride  is a  su lỉo n y lu re a  a n tid ia b e tic  (p. 502.3). I t  is 
g iv e n  o rally  fo r  t h e  t re a tm e n t  o f ty p e  2  d iab e tes  m e ll itu s  
(p . 459.1) a n d  h a s  a  d u ra tio n  o ỉ  a c tio n  o ! u p  to  24 h o u rs .  
In it ia l  doses o ỉ  1 to  2 m g  d a ily  m a y  b e  in c re a se d  ư n e c essa ry , 
in  s teps of 1 to  2 m g  a t  in te rv a ls  o f l  to  2 vveeks, to  4  m g  d a ily  
fo r  m a in te n a n c e . T h e  m a x im u m  rec o m m e n d e d  d o se  is  6  m g  
in  th e  UK a n d  8  m g  in  th e  USA. G lim ep irid e  is  g e n e ra lly  
ta k e n  as a  sin g le  d o s e  w ith  b re a k ỉa s t  o r  th e  ttrst m a in  m e a l  o ỉ 
t h e  day. F o r th e  u s e  o f  g lim e p ir id e  in  c h ild ren , s e e  p . 475.3. 
R e íe re n c e s .

1. Massỉ-Bcnedetti M. Glỉraepirỉde in type 2 dỉabetes mellitus: a revỉew of 
the woriđwide therapeutic experience. ơin Ther 2003; 25: 799-816.

2. Weitgasser R. tí aL Eíĩects oỉ glimepiride OQ HbA (1 c) and body weight in
type 2 diabetes: results oỉ a 1.5-year follow-up study. Diabtía Ra can 
Praa 2003; 61:13-19. _

3. Feỉnbodc c, tíal. Prospectỉve multicentre trỉaỉ comparing the efficacy oC 
and complỉance with, glỉmepỉxide or acarbose treatment in patỉents with 
typc 2 cBabetes not cootroỉỉed with dỉet alone. Dùbttes Nuỉr Mtíab 2003; 
16: 214-21.

4. Briscoe VJ, tí al. The xole of glỉmepiride In the treatment oí type 2 
dỉabetes mellỉtuỉ. Bxpert opin DrugMttnb Toxicol 2010; 6: 225-35.

Administration in children. T h e ie  is l im ite d  e x p e rie n c e  
vvith th e  u se  o f su lỉo n y lu re a *  in  c h ỉld re n , a n d  th e  b ig u a -  
n id e , m e đ ọ n n in ,  is  g e n e ia iỉy  p re ỉe rre d .  F o r  f u r th e r  detail*  
o n  su U o n y lu rea  ụ s e  in  c h ild re n , see  p . 502 .3 . G lim e p ừ id e  
w a s  fo u n d  to  b e  sa fe  a n d  e ffec tive  i n  c h ild re n  vvith  ty p e  2 
d iab e tes  (m e a n  a g e  13 .8  y e a rs ) , b u t  a s so ó a te d  vvith  m o re  
w e ig h t ga in  t h a n  m e t ỉo n n in .1 

I. Gottschaũc M, tí  aL GUmepỉride versus meưormin as monotherapy in 
pedỉatxỉc patỉents wỉth type 2 dỉabetes: a randomỉzed. sừỉgle-biỉnd 
comparadve study. Diabtía Can 2007; 30:790-4.

Advẹrse Effeđ$, Treatment, and Precautions
As for sụ lỉo n y lu re a s  in  g e n e ra l, p . 5 03 .1 , p . 5 0 4 .1 , a n d  
p . 504 .2 . I n  so m e  c o u n tr ie s  h e p a tic  a n d  h a e m a to lo g ic a l  
m o n ito rin g  is r e c o m m e n d e d  in  p a tíe n ts  rec e iv in g  g lim e p ir-  
id e ; in  th e  U K  th e  BNF co n s id e rs  th e re  is l im ite d  e v id e n c e  of 
t h e  clỉnical v a lu e  o f  su d M n o n ito rin g .

Fasting. G Ịim ep irid e , g iv e n 'm  u n c h a n g e d  doses  b u t  w i th  
t h e  tim e  of t h e  s in g le  d a ily  d o se  sw itc h ẽ d  b o m  m o m in g  to  
ju s t  be ío re  b r e a k in g  ía s t a f te r  su n se t, w a s  u se d  in  M u slim  
p a tie n ts  d u r in g  R a m a d a n  v rith o u t c a u sin g  a n  in c re a se d  
in d d e n c e  o f h y p o g ly ca e m ic  e p iso d e s .1

F o r f u r th e r  a d v ic e  o n  th e  m a n a g e m e n t  o f  d iab è te s  
m eỉlitu s  ứ i ỉa s t in g  M u slim  p a tìe n ts  d u t in g  R a m a d a n  see  
u n d è r  P re c a u tio n s  o í  In su lin , p . 4 8 7 .3 .

1. The GUmepỉrỉdc in Ramadan (GLIRA) Study Group. The efficacy and 
saỉety of glỉmepỉride In the managemént of type 2 đíabetes ỉn Musỉỉm 
patients durỉng Ratnadan. Diabtía Care 2005; 28:421-2.

Porphyria. T h e  D ru g  D a tab ase  fo r  A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y ria  C e n tre  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  S w ed e n , d a ssiC es g lim e p ir id e  as  po s- 
s ib ly  p o r p h y r in o g e n ic  Ít s h o u ld  b e  u s e d  o n ly  w h e n  n o  
sa fe r  a lte m a t iv e  ỉs  a v a ilab le  a n d  p r e c a u tio n s  s h o u ld  be  
c o n sid e red  in  v u ln e ra b le  p a tìe n ts .1

1. The Dnig Database for Acute Porphyrỉa. AvaUable at- http://www. 
drugs-potphyria.org (accessed 06/10/11) v

Interactions
As for s u lío n y lu re a s  in  g e n e ra l, p . 504 .3 .

Pharmacokìnetìcs
G lim ep iriđe  is c o m p le te ly  a b so rb e d  f ro m  th e  g a s tro in te s tin a l  
t r a a .  P eak  p la sm a  c o n c e n tra tío n s  o c c u r  in  2 to  3 h o u r s ,  a n d  
it is h ig h ly  p r o te in  b o u n d . T h e  d ru g  is e x te n s iv e ly  
m eta b o lise d  in  t h e  liv e r  to  tw o  m a ln  m eta b o li te s . T he 
c y to đ iro m e  P 4 5 0  lso e n z y m e  CYP2C9 is in v o lv e d  in  th e  
ío rm a d o n  o f  a  h y d ro x y  d e riv a tiv e , vvhich is íu r th e r  
m eta b o lise d  to  a  c a rb o x y  d e riv a tiv e  b y  cy toso lỉc  e n z y m e s . 
T h e  half-Ufe a f te r  m u ltíp le  d o ses  is a b o u t  9 h o u r s .  A b o u t 
6 0 %  of a  d o se  is  e lim in a te d  in  th e  u r in e  a n d  4 0 %  in  th e  
íaeces.

Preparatíons
Proprỉetary P reporatiom  (details a re  given in  Volum e B)

Single-ingredient PrBparatíons. Arg.: A diuvan; Am aryl; D iabuúk 
Endial; Glemaz; Glimeplic; G luceride; Glucopirida; G rẹtilab t; 
Hipoglut; Islopin L om ec N ext Step; AustraL: A m aryl; Aylide; 
Diapride; D im irel; Austria: A m aryl' Glimestad; Belg.: Am arylle; Braz.: Am apirida; Am aryb Azulix; Bioglic; Diabemed; Diamelli- 
tis; G lianson Glimepibal; Glimepil; G lim eran; Glycopirida; 
Hipomerik Canad.: A m aryl' Chile. Am aryl; G lem aq Glix; Glu- 
com et; Taboss; china: A m aryl ( ỈE |t Ị J ) ;  Amoli ( R ^ á t ) ;  An 
D uo  M ei ( $ ^ J d ) ;  A n Ni Ping ( ị ỉ B T ) ;  Di Bei ( lấ ịk ) ;  J ia  He 
L uo ( l í a ^ ) ;  K e D e Ping ( í Ị ă Ý ) ;  Li Yi Ping (* » & ¥ ) ;  P u  Ren 
Plng ( # C ¥ ) ;  R ui R n g  (S tT ) ;  Sheng Ping ( ẵ T ) ;  Tang F u  ( J t  %); W an Su Ping {7ĩề¥); Ýl Rul (¥ ? # ) ;  Ýou Su Cz.:
A m an v in t; A m aryl; Amyx; Apo-GlimepỶ; Eglỵmad; Glemid; 
Glim eganúna; G lim T ekt; G lym ẽxan; M edópirid; M elyd; M etis t; 
o lta r ; Denm.: A m aiy k  Dibiglim; Glimeprisan; Glivasol; Limepi- 
s ilf; Iim ezap ine: Stapiride; Tineril; Fin.: A m aryl' D ialosa; Gli-

The Symbol t  denotes a preparation no ỉonger actively marketed

http://www
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m e n d in t;  G limespes; O ltan  P irtad t; Priglide; Fr.: Am arel; Ger.: 
A m arylỷ; G lim egam m a; M agnaỷ; Gr.: A dinsulin-S; Anovis; 
D ia-B an; Dialosa; Glidil; Glimepiron; Glimerid; Glimespes; Gli- 
m exin ; Glimosa; G lindl; Gliperin; Glirid; Idesal; M epirid; Nicor- 
d ile n t;  Penoza; Pharlecon; Raltone; Saccharo/ar; Solosa; Sucryl; 
Tetig.-Tipo n  Toremol; Zuữa; Hong Kong: A m aryl; Diapride; 
G lim aryl' Glimeryl; Hung.: A m agen; Am arỵl; Dialosa; Diami- 
tus; Glempid; G libeád; Glim eganuna; GlimeVVint; Glỉndia; Gli- 
prex ; Limeral; M elyd; Sintecal; India: A dride; A m aryl; Asoride; 
Azulix; Bepride; Betaglim; Blisto; Capril; CGRyl; Chem prídc; 
Conpride; D aoride; Daoryl; Diaglũn; Diapride; Diaset; Diasvrich; 
Diazero; Dibìglim; Dipride; Elim; Em peride; Euglim ; Euroglip; 
H exigliin; Gadz; Gepride; Gimip; Gitae; Givov; G ladon Glamor; 
Gleam; Giũ Glimcare; Glimchek; G lim dp; Glimcom; Glimecure; 
G lim en G lim estan Glimetop; Glimlit; Glimid; Glimidot; Glimi- 
Đx; Glimikare; Glimiprex; Glimiriv; Glimisave; Glimitab; Glỉmi- 
tan ; Glimkap; Glimpax; Glimpid; Glimpil; Glimser; Glimsite; 
Glimtìde; Glim ulin; Glimy; Glinư; Glinidd; G linorm ; Glista-OD; 
Glisu; GLP; Glucoryl; G lucut; G lydrid; Glyíix; Glypride; Glyree 
M; Glyree; GMR; GP; Gride; Idapride; Ilet; Isryl; K-GIim; Kar- 
m elitus; Leride; M epusulin; M ypride; Nabal; Novaríde; odiglim ; Indon.: Amadiab; A m aryl; Anpiride; Diaglime; Frìladar; Gla- 
m arol; Glimexal; Gliperid; Glucoryl; Gluvas; M apryl; Mepirilid: 
M etrix; N orizec  Paride; Relide; Simryl; lrl: Amaryl: Israel: 
Amaryl; /ra /.: Am aryl; Diamel; Solosa; Mataysia: Amaryl; 
Am eride; Diapride; Glenix: Glimaryl; Glimin; Glimpid: Glimu- 
lin; M iaryl; Mex.: Am aryl; Diaglim; Diapride; Glimat; Glipiranỷ; 
G lupropan; M epiritev; Redu-ST; Zukedib; Neth.: Amaryl; Fer- 
tin ; Norw.: A m aryl; NZ: A m arylt; Philipp.: Acorril; Aíorglim; 
Arya; Azulix; Climeril; D iaberid; Diaglim; D iam eride; Diamcx; 
Dỉapríde; Euglim ; Geopride; Getryl; Glứnarex; Glimaryl; Gli- 
m auno ; Glimec; Glimed; Glimesyn; Gliperide; Glipiren: Glyco- 
bate; G lypen Im erid; M ứa; Neoglim: Norizec; Solodíab; Solosa: 
SuUast; Syngly; Pol.: Am aryl; Amyx; Apo-Glim; Avaron; Beta- 
glidỷ; Diaril; G lem idt; Glibetic; G libezidt; Glidiamid; Glimehex- 
a l  G lim esan t; G lim Tevat; Glindiaỷ; Glipid; Liraeral; Melyd; 
O ltar t; PemidaL’ S ym glic Port.: Am aryl; Andissa; Diapiride; 
Glimial; G ludon; Zopide; Rus.: Am aryl (AMapKJi); Glemaz 
(HieMaa); Gliamal (rm aM M ); G lum edex (DiiOMeaeicc); M eglimid 
(MenDOĐm); S~Afr.: A m aryl: Diaglim; Euglim ; Glamaryl; Sul- 
p h o n u r  Singapore. A m aryl; Dialosa; Diapride; Spain: Amaryl: 
Ronam e; Sweci: A m aiyl; Switĩ.: A m aryl; G lúnerax t; Glimeryle; Thai.: Am aryl; Diaglip; Dibiglũn; Turk.: Am aryl; Diaglin: Dia- 
m eprid; Glimax; Glirid; M epiriks; Sanprid: Tldeca; ƯAE: Gly- 
pride; UKs Am aryl; N iddaryl; ukr.: A m apirid  (AMarmpHa); 
A m aryl (Axapiui); D iam eprid (JbiaMcnpKa)t; Diapirid 
tlỈHanHpim); Glianov (rauaHOB); Glibeúc (rjm 6enuc)t; G lipomar 
(rjmnoiriap)f; Glirid (raHpHn); o l ta r  (Qmrap); USA: Amaryl; 
Venev: A m aryl; Dim avyl; Glirnerid.

Muki-ingredieirt P reparation i. Arg.: A m aryl M; Avandaryl: End- 
ial M e t  Hipoglut M et; Austria-. A vaglim t: Tandem act; Braz.: 
A m aryl Flex; M eritor; Canad.: A vandary lt; chữe. Amaryl M; 
A vandaryl; Cz.: A vaglim t; T an d em ad ; Dennt.: A vaglim t; Fr.: 
T a n d e m a d t;  Ger.: A vaglim t; Tandem act; Gr.: A vaglim t; Hung.: A vag lũn t; India: Adride-M ; Adride-P; Alnamet-GSR; 
Am aryl-M ; A roglini-M 2; Azulix MF; Bepride-M F; Bepride-SF; 
Betaglim  M ; Betagrim -M ; B iganjGM; Bigonyl; BIisto-MF; Con- 
pride M; Daoride-M ; Daoride-PM ; pao ry l-M ; Deralin-M ; Dia- 
kit-3; Diakit-4; Dianosis-P3; Diapex-M ; Diaprid-M ; Diapride 
Porte; D iapride Plus; D iaset-M ; D iasw ich M; Diazero-M ; Dia- 
zcro-PM ; Dibiglim-P; Dipride-M ; Euglim -M ; Euglim-MP; 
Euglim -P; Euroglip Porte; EurogIip-M 2; Evermet-G SR; E xerm et 
GM; Form e; G-Tase G; G em er P; G em er; Gepride-M ; Gứnip-M; 
Gũnip-PM ; Gitae-M ; Gitar; G lam or-M : Glamor-P; Glamor-PM; 
Glicon-M ; Glicosi-M; Glimaday; Glimcare Forte; Glimcare Plus; 
G lim chek M ; G lim estar PM; Glimestar-M ; Glimi DMj G linũd- 
M; Glimidot-M ; GUmiflx-M; Gliiuikare-M SR; Glimiprex MF; 
GIimisave-M ; GIimizide-M; Glim iá de-PG; Glimkap M2; Glim- 
pax-AĨ; Glimpỉl-M F; Glimsĩte-M ; Glimsite-M P; Glinuỉde Fone; 
G lũntide Plus; Glim ulin-M F; Glimy-M ; Glimy-MP; Glimy-P; 
Glinidd-M ; G linonn-M ; Glip-MF; G lisu ; GLM; GLP-M; GLP- 
PM; Gluconorm -G ; Glucut-GM P; Glucut-M T; G luíorm in G; i 
G lydphage PG; G lydphage-G ; Glycomet-GP; GM; GMR-M; 
GMT; GPM; Gride-M ; ldapride-M ; Idapride-PM ; Ilet-B; Ioglúne: 
Isryl-M ; K-GIũn M ; K-Pio-G; M atce-G ; M atce-PG; M epride-M ; 
M etan o rm  G; M etapride; M etgli; M etride Plus; M etride; MŨ1SU- 
gar-G; Obimet-GX; Odiglim -M ; O ne Dia; lndon.: Am aryl M; 
A v an d ary l IrL: A vag lim t; Tandem act; /ra/.: A vaglim t; Tande- 
m act’ Jpn: Sonias; Malaysia: Amaryl M; Mex.: Am aryl M; Gli- 
m etal; Pim e; R angim et G; Netlu: A vaglim t; Tandem act; Nonv.: 
A vaglim t; Philipp.: A senza Plus; A vandary lt; Solosamet; Pol.: 
Tandem act; PorL: A vaglim t; Tandem act; R « í.: Avandaglim  
(AaaHAanrnu): Spain: AvaglimỶ; Tandem act; Suieđ.: Avaglim-ị-; Thai.: A m aryl M; A vandary lt; u kr.:  Am aryl M  (AMaptui M); 
Tripride (TpmipaRs); USA: A vandaryl; D u e ta a .

Pharmacopoeial Preparatìonỉ
BP 2014: G lim epiride Tablets;
U SP 36: G lim epiride Tablets; Pioglitazone a n d  Glim epừỉde 
Tablets.

Glipizide IBAN, USAN, plNNI
.CP-2872(Ì ỉãĩipitsidi; Glipizid; Glipiãda; Glipiádas; Glipiãdum; 
Giipizyd; Gl^liaahamide; K-4024; r/!Mnn3Mfl. ■
l-Cýcíobexỵl-3-{4-[2-(5-methylpỳrazine-2-càrboxamido) 
ethyQbe'nzeriesũlphonyDurea. • ■
Q 1H27N5O4S M 4 5 5

CĂS ^  29094-61-9.

ATC —  A10BB07. ■
ATC Vet —  QÁ10BB07.
ỤNII —  X7WDT9SNSC

P h a rm a c o p o e ia s .  I n  Ch in., Eur. (see  p . v ii) , a n d  us.
P h . E u r .  8: (G lip irid e ). A  w h i te  o r  a lm o s t  w h i te  c ry s ta llin e  
p o w d e r. P rac tica lly  in so lu b le  in  w a te r  a n d  in  a lc o b o l; v e ry  
sligh tly  so lu b le  m  a c e to n e  a n d  in  d ỉc h lo ro m e th a n e . It 
d isso lves in  d ilu te  So lu tions o f  a lk a li h y d ro x id e s .

U SP 3 6 : (G lip irid e ). S to re  in  a ũ tig h t  c o n ta in e rs .  P r o te d  
ỉro m  lig h t.

Uses and Administratìon
G lip iá d e  is a  su lío n y lu re a  a n tid ia b e tic  (p . 502 .3 ). I t  is g iv en  
orally  in  th e  t r e a tm e n t  o f ty p e  2 d ia b e te s  m ell itu s  (p. 4 5 9 .1 )  
a n d  h a s  a  d u ra t io n  o f a c tio n  o í u p  to  2 4  h o u rs .  T h e  u s u a l 
in itia l d o se  is 2 .5  to  5 m g  d a ily  gi v e n  as  a s ing le  d o se  a b o u t  
30 m in u te s  b e lo re  b re a k ía s t . D osag e  m a y  b e  a d ju s te d  a t 
in te rv a ls  o f se v era l days b y  a m o u n ts  o f  2 .5  to  5 m g  d a ily , to  a 
m a x im u m  o f 2 0  m g  daily . D oses u p  to  4 0  m g  daily  h a v e  b e e n  
used, b u t  see  p. 4 7 6 .2 . D oses la rg e r  t h a n  1 5 m g  d a ily  a re  
g iven  in  tvvo d iv id ed  doses b e ío re  m ea ls . M o d iíie d -re le a se  
lo rm u la tio n s  o f g lip iz ide  a re  a v a ila b le  in  so m e  c o u n tr ie s ; 

I o n e  su c h  p re p a ra tio n  (Glucotroỉ XL: Pfizer. USA) is g iv en  in  
Ị u sual doses  o t 5 to  lO m g  d a ily  as  a  sin g le  d o se  vvith 

b rca k ía st.

Administration. A lth o u g h  g lip iá d e  m a y  b e  g iv en  in  doses 
u p  to  a  m a x im u m  of 4 0  m g  da ily , e v id e n c e  fo r  th e  b e n e ti ts  
o f h ig h  d o ses  is sc an ty . A sm a ll s ru d y  in  p a tie n ts  w i th  type  
2 d iab e te s  m e ll itu s  ío u n d  th a t  n o t  o n ly  d id  in c re a se s  in  gli- 
pizide d o ses  to  m o re  t h a n  lO m g  d a ily  p ro d u c e  little  o r  n o  
b e n e íit,  b u t  t h a t  th e  h ig h e r  doses  w e re  a s so d a te d  vvith 
red u c e d  rises in  p la sm a -in su lin  c o n c e n tra ú o n s  a n d  a  lesser 
r e d u c tio n  in  p lasm a -g lu c o se  c o n c e n r ia t io n s .1 T h e re  is. 
hovvever, so m e  e v id e n c e  th a t  g ly ca e m ic  c o n tro l a n d  in su -  
lin  s e n sitiv ity  c a n  b e  im p ro v e d  b y  th e  u se  o f a  m o d if ie d -  
release  r a th e r  th a n  a c o n v e n tio n a l  ío rm u la t io n  o f gli- 
p izide .2-J

1. Sienman s. et aỉ. what is the bencỉit of increaslng the sulỉonyỉurea dose? 
Am Intem Med ỉ 993: 11S: 169-72.

2. Berelowiu M. et ũỉ. Comparative eữicacy of oacc-daily controỉled' 
rclease ỉormulatíon oỉ glípizide and immedỉate-reỉease gỉỉpiùde in 
paticnc vvith NĨDDM. Diabcta Cart 1994: 17: 1460-4.

3. Leaỉ E. King JO. Paticni outcomes aỉter ỉormulary conversion írom 
immediate-rdease to extended-release gỉipìxỉde tablets. Am J Health-Syst 
Pharm 1999; 56:454-6.

Adverse Effects, Treatment, and Precautions
I As fo r  su U o n y lu re a s  in  g e n e ra l , p . 5 03 .1 . p . 5 0 4 .1 , a n d  
• p . 504 .2 .

Porphyria. T h e  D ru g  D a ta b ase  fo r A c u te  P o ip h y ria , c o m - 
p iled  b y  th e  N orvvegian  P o rp h y ria  C e n ơ e  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  Svveden, d a s sư ie s  g lip iz ide  as  possi- 
b ly p o rp h y rin o g e n ic ;  it  s h o u ld  b e  u se d  o n ly  w h e n  n o  sa fe r 
a lte m a t iv e  is av a ila b le  a n d  p re c a u t io n s  sh o u ld  b e  co n sid - 
e re d  in  v u ln e ra b le  p a tìe n ts .1

1. The Drug Database for Acute Porphyría. AvaUable at: http://www. 
drugs-porphyria.org (accessed 06/10/11)

ínterađions
As for su h o n y lu re a s  in  g e n e ra l, p . 504 .3 .

Phanrìacokinetics
G lipizide is re a d ily  a b so rb e d  b o m  th e  g a s ư o in te s tin a l  ư a a  
a n d  p e a k  p lasm a  c o n c e n ư a tio n s  o c c u r  1 to  3  h o u r s  a fte r  a  
single dose . I t  is e x te n s iv e ly  b o u n d  to  p lasm a  p ro te in s  a n d  
h a s  a h a lỉ- li íe  o f a b o u t  2  to  4  h o u rs .  I t  is m e ta b o lise d  m ain ly  
in  th e  l iv e r  a n d  e x c re te d  ch ie f ly  in  t h e  u r in e ,  la rg e ly  as 
in ac tiv e  m e ta b o lite s .

Preparations
Proprietary preparotions (details a re  given in  Volum e B)

Single-ingredient Preparalions. Arg.: M inodiab; AustrấL: M eli- 
zide; M inidiab; Austria: Glibenese; M inidiab; Betg.: G ỉibenese; 
M inidiab; Braz.: M inidiab; Chile: M inidiab; Xiprine; china: Ge 
Di (tSiÉ); G lucoưol {SỀầỶỊ: G luơol (3ẽcf); Jie  Bei ( ỉ l í l ) ;  Li 
Da M ei (2 j ì ẻ 36); M eibịda (H ltt ìẳ ) ;  M Ịeteni (Ví̂ ềẼ): M ịnidiab 
( 5 i ầ S ) :  QÚ1 Su ( S 2 ĩ ) ;  Si Le Ke (JS3Ị3S); Tonbac ilSỈHĩỉl); 
Xiboge (B H tS-); Yi Ping ( tế T ) ;  Yibida (-(Sií-iẺ); Youdaling 
í í ^ ) ;  Yuan Tan (7Ẽ S); Yuelai Cz.: M inidiab; Denm.:
G libeneset; M indiab; M inodiab; Fin.: M indiab; Fr.: Glibenese; 
M inidiab; Ozidỉa; Gr.: Glibenese; M inodiab; Hong Kong: D iaset 
GI u co troi; M elizidef; M inidiab; Sunglucon; Hung.: M inidiab; lndia: B im ode-M ; Bim ode; D-Glip; D iacon; Diaglip; Dibiride; 
G-Trol; Glez; G libetic  Glide; Glip; Glipứiv; Glipy; Glucolip; Glu- 
cotrol; Glylin; Glynase; Glytop; Glyzip; Godde; Lipi; Indon.: 
A ldiabt; G lu c o ư o l G lyzidt; / r i :  G libenese; Israel: G luco-Rite; ItaL: M inidiab; Malaysia: D ipazidef; Glbc: M elirid e t; M inidiab; Mex.: L ud itec t; M inodiab; Pigloss; Prugal; Singloben; Norw.: 
M indiab; Nỉ: M inidiab; Phũipp.: Brilirid; Glúnax; Glix; M ini- 

ị diab; Pot.: A n tid iab t; Glibenese; Port.: M inidiab; Rus.: 
ị Glibenese (ĩaHÕeHd); Glynase (rm nea); S.Afr.: M inidỉab; sin

gapore. Beapizide; Diasei; D ibiride; GlucotroL’ Glynase; M eli 
zide: M inidiab; Sunglucon; Spain: M inodiab; SwetL: M ind ia t Switz.: Glibenese+; That: D ep ỉád e; D iabem in t; Dlaseí; Dipa 
zide: G ipáde; Glibenil; GUmaxỷ; Glipimed; Glipizon; Gliride 
Glucodiab; Glucotrol; Glycediab; Glygen; GP-Zide; M anpiride 
M eliz idet; M inibit; M inidlab; N am edia; N eod iab t; P eãd e ; Phar 
diab; Topizide; Tozlde; Turk.: Glucotrol; M inldiab; UK 
G libeneset; M ỉnodiab; Ukr.: G lynase ( r i r iH e 3 ) ;  USA: G lucoưol Venez.: M inidiab.

Multi-ingredient PreporaHons. ỉndia: Actiride-M ; Bigan-GP; Dĩa 
con  M; Diaglip M; D ib im et Plus; Dibizide-M ; Glibetic-MF; Gli 
cept; Giưorm in; Glimet; G lipim et; G lipmet; G lucotrol MF; Gly 
nase  MF; Godde-M ; Grip-M ; Lipi-M ; M etaglez; M etglib; Mex. 
M etdual; Phũipp.: N orsulin; ukr.: Dibizide-M  (/Ịh6h3hh-M) USA: M etaglip t.

PhariTKKopoeial Preparations
B P 2014: Glỉpizide Tablets;
U SP 36: Glipizide a n d  M etío rm in  H ydrochloride Tablets 
Gliplride Tablets.

Gliquidone ịBAN, riNN i

1 ARDF-26; Glikidon; Glikidoni; Giiquidona; Gliquidonum;
rnMK8HflOH.
l-Cyclohexyl-3-{4-[2-(3,4-dihvdro-7-methoxy-4,4-diniethyl-
1,3-dioxo-2(l H)-isoquinolyl)ethyl]benzenesulphonyl}urea. 
C:7H33N3OóS=527.ố 
CÃS —  33342-05-1.
ATC — A10BB08.
ATC Vet — QA10BB08. 
um  — C7C2QDD75P.

P h a rm a c o p o e ia s .  In  Br. a n d  chín.
B P  2 0 1 4 : (G liq u id o n e ). A  w h i te  o r  a lm o s t w h i te  povvder 
P ractica lly  in so lu b le  in w a te r ;  s lig h tly  so lu b le  in  a lco h o l a n c  
in  m e th y l a lco h o l: so lu b le  in  a c e to n e ; b e e ly  so lu b le  in 
d im e th y lfo rm a m id e .

Proĩịle
G liq u id o n e  is a  su lío n y lu re a  a n tid ia b e tic  (p . 502 .3 ). Ít is 
g iv e n  o ra lly  in  th e  t r e a tm e n t  o f ty p e  2 d ia b e te s  m ellitu s  
(p . 4 5 9 .1 )  in  a  u su a l in ii ia l  d o sa g e  o i  1 5 m g  d a ily  g iv en  as  a 
s in g le  d o se  u p  to  30 m in u te s  b e lo re  b re a k ía s t .  D osage m ay  
b e  a d ju s te d  b y  in c re m e n ts  o f 15 m g  to  a  u s u a l  d o se  of 4 5  tc  
6 0  m g d a ily  in  2 o r  3 u n e q u a l ly  d iv id e d  doses, th e  largesi 
d o se  b e in g  ta k e n  in  th e  m o m in g  w ith  b re a k ía s t . S ingle 
doses  a b o v e  6 0  m g  a n d  d a ily  d o ses  a b o v e  120  m g  a re  n o t 
rec o m m e n d e d .

Preparatìons
Proprietary Preporotíom (details a re  given in  V olum e B)

Single-ingredient Preparotionỉ. Ausíria: G lurenorm ; Belg. 
G lurenorm : China: Jie Shi ( S i ẫ ) ;  Ka Rui Lin (-R 5Ễ #); P u  Yi 
( ữ t â ) ;  Tangshiping ( S S i iT ) ;  Cz.: G lurenorm ; Ger.: G lurenorm : Gr.: D evotan; Hung.: G lurenorm ; IndoỊt.: Fordiab; Glidiab; 
G lurenorm ; Lodcm; Ual: G lurenor; Pol: G lurenorm ; Rus. 
G lurenorm  (nnopeHopM); Spain: G lurenor; Thai.: Glurenor; Turk.: G lurenom ĩ: ukr.: G lu ren o rm  (TaiopeHopM).

Pharmaeepoeial Preparaiionỉ
BP 2014: G lỉquidone Tablets.

Glisentide iriNNì
Glipentide; Glisentida; Glisentidum; r/in3eHTMfl.
l-Cydopentyl-3-[p-(2-o-anisamidoethyl)benzenesulphonyI]
urea.
C„H j7N305S=445.5 
CAS — 32797-92-5.
UNII —  392TQLỈE2L

Profile
G lisen tid e  is a  su U o n y lu rc a  a n tid ia b e tic  (p. 5 0 2 .3 ). ỉ t  is g iv en  
o ra lly  in  th e  t r e a tm e n t  o f  ty p e  2  d iab e te s  m eU itus  (p. 4 5 9 .1 )  
in  doses o f 2 .5  to  20  m g  d a ily .

Preparatìons
Proprietary Preparations (details a re  given in  Volum e B) 

Sinqle-ingredĩent Preparations. Spain: S u ticu m .

Glybuzo!e ỊrìNNi
AN-l 324; Désaglybuzole; GIÌbuzol; Glybuzolum; RP-7891; 
ĩmỗyion. -
N-(5-fert-Butyl-1,3,4-thiadiazol-2-yl)benzenesulphonamide.
C,i H,sN30 252=297.4
CAS — 1492-02-0.
UNII — 1DJ2B68M2C

All cross-reíerences reíer to entries in Volume A

http://www
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Proỉile
Glỹbuzole is an oral anndiabetìc with a  structure distinct 
t o m  tbat o f the sulíonylureas, biguanides, or sulíonami-
dopyrirnidines.

Preparatìons
Propríetory Preparations (detaìỉs a re  g iven  ìn  V olum e B) 

Single-ingredient Preparations. Jpn: G ludiaset-

Glyclopyramide ỊríNNi 
G lidopĩrarn ida; Glyclopyrárnidum;.rjiMKnonnpaM.Mfl. 
1 -(4-C hlorobenzenẹsulphónyl)-3-(pytT olid in-l:y l)urea. 
C1!H„aN303S=3Ó3.8 :
CAS —  631-27-6. . .
um — KẸ474ÌKGỈW. ■ . ' y i

Profìle
G ly d o p y ra m id e is  a  su lío n y lu re a  a n tid ia b e tic  (p . 5 0 2 .3 ). I t  is 
g iv e n  o ra lly  in  t h e  t r e a tm e n t  o f ty p e  2  d ia b e te s  m e ll itu s  
(p. 4 5 9 .1 )  in  d o se s  o f  b e tw e e n  125 to  5 0 0 m g  đa ily .

Preparátions
Preprietiory Preparotions (details a re  g iven  in  V olum e B) 

Single-ingredient Preporotions. Jpn: D eam elin.

Giycyclamide (riNNi
Glicidamída;' Gliddamide; Giycyclamidum; K-38; ' K-386; 
Tolcydamide; rViMLịiỊK/iaMMh.
1 -Cydohexyl-3-tosylurea; 1 -Cydohexyl-3-p-tolylsulphonylur- 
ea. ■ ■ '
:C14H2oN2OỉS=296.4 
CAS’ — 664:95-9. 
um — C4ỎNjẸJY68.

ProỊile
G ly c y d a m id e  is a  s u lío n y lu r e a  a n tid la b e r ic  (p . 5 0 2 .3 ). I t h a s  
b e e n  g iv e n  o ra lly  in  th e  t r e a tm e n t  o f  ty p e  2  d ia b e te s  
m e ll itu s .

Preparations
Proprietary PreporaHons (details are g iven  in  V olum e B) 

Sngle-ingredient Preparotions. ItaL: D iaborale.

GuarGum
cỳamópsidls 'sẽmịhis pulvis;] E412; Goma guar; Gohnrrìa di 
guar; Gomme de guar; Guar; Guar Flour;. Guar 
Galactomannan; Guar, galactomannane du; Guar Galacto- 
marinanum;J Guar galàktòmdnan; Guar galaktomannan; 
Guaran; Guaras; Guárbab galaktomannán; Guárbabmag-por;

; Guarbloem; Guargalactomannan; GOargalaktomannaani; 
Guargalaktornannan; GiỊạrgom; Gúargúmmí; Guarkãrnmjõl; 
Guarkemmehl; Guárkumi; Guarmehl; Guarmjol; Guaro 
galaktomananas; Guarpitmeel; Guma guar; laguar Gum; 
fyapoBãfl CMÓoa; ryapoaaa KaMeqb; ryapoea TyMa.
C A S 9000-30-0. .
ATC —  AĨOBXOĨ.
ATCVet — QAỈOBXOỈ.
ATC Herb—  HA ỉ08X5001 CCyamopsis tetragonoloba: gum); 
HC 1 OA W5005 (Cyamopsis tetrạgpnoỊoba; gum); HAÒ6AC5003 
(Cyamopsis tetrágọnólbba- gủmị!
UNII —  E89I1637KẺ.

P h a rm a c o p o e ia s .  In  Eur. (se e  p . v ii) . A lso  in  USNF.
P h . E u r .  8: (G u a r) . G u a r  ỉs o b ta in e d  b y  g r in d in g  t h e  
e n d o s p e rm s  o f  t h e  s e ed s  o f  Cyamopsũ tetragonolobus. I t  
c o n sis ts  m a in ly  o f  g u a r  g a la c to m a n n a n . G u a r  is a  w h i te  o r  
a lm o s t w h i te  povvder, y ie ld in g  a  m u c ilag e  o f v a ria b le  
v isco sity  w h e n  d isso lv e d  in  w a te r . P rac tica lly  in so lu b le  in  
a lco h o L

P h .  E u i .  8 : (G u a r  G a la c to m a n n a n ) .  A  y e llo w is h -w h ite  
p o w d e r .  I t  is  s o lu b le  in  co ld  a n d  h o t  v vaten  p ra c tic a lly  
in so lu b le  in  o rg a n ic  so lv ẹ n ts . I ts  m a in  c o m p o n e n ts  a re  
p o ly sa c c h a rid e s  c o m p o se d  o f  D -galactose a n d  D -m an n o se  a t  
m o la r  ra tio s  o f 1 :1 .4  to  1:2. T h e  m o lẹ c u le s  c o n s is t o f  a  l in e a r  
m a in  C hain  o f  p - (1 —>4) -g lycosid ìca lly  l in k e d  m a n n o p y r -  
a n o se s  a n d  s in g le  a -  (1 —.6 )  -g lycosid ica lly  l in k e d  g a la c to p y r-  
a n o se s .

U S N F  3 1 : (G u a r  G u m ). A  g u m  o b ta ỉn e d  f ro m  th e  g r o u n d  
e n d o s p e n n s  o f  Cyamopsừ tetragonolobus (L e g u m ỉn o sae ) . I t  
co n s is ts  c h ie ũ y  o f  a  h ig h -m o le c u la r -w e ig h t  h y d ro c o llo id a l  
p o ly sa c c h a rid e , a  g a la c to m a n n a n , c o m p o se d  o f  g a la c ta n  a n d  
m a n n a n  u n i ts  c o m b in e d  th ro u g h  g ly co sid ic  lin k a g e s . I t  is  a

w h ite  to  y e llo w ish -w h ite , p rac tic a lly  o d o u rle ss , p o w d e r .  
D ispers ib le  in  h o t  o r  co ld  w a te r  ío rm in g  a  co lỉo iđ al s o lu tio n .

Uses and Administration
G u a r  g u m  is u se d  in  d ia b e te s  m ell itu s  (see  p . 4 7 9 .2 )  a s  a n  
a d ju n c t  to  t r e a tm e n t  w i th  d ie t, in su lin , o r  o ra l  a n tid ia b e tic s  
since  i t  re su lts  in  so m e re d u c t io n  in  b o th  p o s tp ra n d ia l  a n d  
ía s t in g  b lo o d -g lu c o se  c o n c e n tra d o n s .  I t  is g iv e n  w i th  o r  
im m e đ ia te ly  b e ío re  m ea ls  i n  d o sés  o f 5 g  u s u a lly  3  tim e s  
daily . A d v e n e  g a s tro in te s tin a l  e S e c ts  m a y  b e  r e d u c e d  by  
u s in g  a  lovver in ỉtia l d o se  o ỉ  5 g o n c e  d a ily  b e ío re  b re a k ỉa s t  
ío r  1 vveek, t h e n  in c re a s in g  to  5 g  tw ice  d a ily , t h e n  3 tim e s  
daily , a s  re q u ire d .  E a c h  d o se  o f  g u a r g u m  g ra n u le s  s h o u ld  b e  
ta k e n  s tír re d  in  a b o u t  2 0 0  m L  o ỉ a  co ld  d r in k .

G u a r  g u m  is a lso  u se d  a s  a n  a d ju n c t  in  th e  t r e a tm e n t  of 
h y p e rlip id a e m ia s  (see  p . 4 7 9 .2 ) . I t  m a y  b e  u s e d  to  s lo w  
gas tr ic  e m p ty ú ig  in  s o m e  p a tie h ts  vvith  t h e  d u m p in g  
sy n d ro m e  (p. 1809.2).

G u a r  g u m  is u s e d  as  a  th ỉc k e n in g  a n d  su s p e n d in g  a g e n t, 
a n d  as  a  ta b le t  b in d e r  a n d  d is in te g ra n t. I t  h a s  b e e n  
in c o rp o ra te d  in to  p ro ce sse d  íoods.

G u a r  g tim  is a n  e x a m p le  o f a  so lu b le  Đ bre .1 O n  c o n ta c t  
w i th  w a te r  i t  ío rm s  a h ig h ỉy  v isc o u s  ge l, th e  v isc o s ity  of 
w h ic h  v a d e s  w ith  su c h  ía c to rs  as its  p la n t  so u rc e  o r  t h e  fo rm  
in  w h ic h  i t  is g iv en .J

F ib re s  su c h  as  g u a r  g u m  re d u c e  p o s tp ra n d ia l  a n d  ía s t in g  
b lo o d -g lu c o se  c o n c e n tra t io n s  a s  w e ự  a s  p la s m a - in s u lin  
c o n c e n tra tio n s  in  h e a lth y  su b je c ts  a n d  d ia b e tic  p a t i e n ts .ư -4 
S u ch  re d u c tío n s  i n  b lo o d -g lu c o se  c o n c e n t ia đ o n s  a n d  in  
g ly ca te d  h a e m o g ỉo b ừ i h a v e  b e e n  ío u n d  in  b o th  ty p e  I ã n d  
ty p e  2  d i a b e t e s  m e l l i t u s  (p . 4 5 9 .1 ), b u t  t h e y  h a v e  
g e n e ra lly  b e e n  sm all.J P o ssib le  m e c h a n ism s  fo r  th e s e  e ííe c ts  
o f g u a r  g u m  i n d u d e  a  d e la y  in  g a s tr ic  e m p ty in g ,1'5"5 
d e c re a s e d  sm all-b o v v e l m o t i l i ty ,1-4 d e c re a s e d  g lu c o s e  
a b s o rp tio n  re su ltin g  f ro m  in c re a se d  v isco sity  o f  th e  c o n te n ts  
o f t h e  g a s tro in te s tin a l  t r a c t ,1,3 o r  in h ib i tio n  o f  g a s tro -  
in te ỉ t ỉn a l  h o rm o n e s .3

G u a r  g u m  also  lovvers s e ru m  to ta l  c h o le s te ro l  a n d  lo w - 
d e n s ity -l ip o p ro te in  (LDL) c h o le s te rọ l  c o n c e n tra tio n s ;  h ig h -  
d e n s ity -l ip o p ro te in  (HD L) c h o le s te ro l  a n d  tr ig ly c e r id e  
c o n c e n tra tio n s  a p p e a r  to  b e  u n a ffe c te d .4 T h e  m o s t  lik e ỉy  
m e c h a n is m  is b in d in g  o f  b ile  a c id s , r e d u d n g  th e i r  
e n te ro h e p a t ic  d r c u la tio n  in  a  s im ila r  vvay to  b i le - a d d  
s e q u e s a a n ts .3'4 I t  m ig h t a lso  in te r ỉe re  vvith a b s o rp t io n  o f 
d ie ta ry  c h o le s te ro l.4-4 W h e n  u s e d  a lo n e  in  p a tie n ts  w i th  
h y p e r c h o l e s t e r o l a e m i a  g u a r  g iu n  h a s  g e n e rã lỉy  p ro d u c e d  
a  m o d e s t  re d u c t io n  in  p la s m a -c h o le s te ro l  a n d  LDL- 
c h o le s te ro l  coacenaatìoas a l th o u g h  s o m e  studies h a v e  
b e e n  u n a b le  to  A nd a n  e S e c t. A  fe w  s tu d ie s  h a v e  su g g e ste d  
th a t  t h e  c h o le s te ro l- lo w e r in g  e ffec t is a t t e n u a te d  a í t e r  8  to  
12 vveeks o f ư e a tm e n t  b u t  a  lo n g -te rm  s tu d y  sa w  a  17%  
d e c re a se  in  to ta l  se  ru m  c h o le s te ro l  th a t  w a s  m a in ta ỉn e d  fo r 
2 4  m o n th s .7 S om è s tu d ie s  h a v e  shovvn h i r th e r  r e d u c t io n s  in  
c h o le s te ro l  a n d  L D L -ch o leste ro l c o n c e n tra t io n s  o n  a d d it io n  
o f g u a r  g u m  to  th e ra p y  vvith  o th e r  líp id  r e g u la tin g  d ru g s .4 
T h e  u s u a l  t re a tm e n t  o{ h y p e rlip id a e m ỉa s  Ỉỉ d isc u sse d  o n  
p . 1 2 4 8 .1 .

T h e re  h a v e  b e e n  su g g e stio n s  th a t  g u a r  g u m  re d u c e s  
a p p e ti te  by  p ro m o tín g  a  íe e lin g  o f  íu lln e ss , b u t  a  m e ta -  
a n a ly s is  h a s  in d ic a te d  t h a t  i t  is n o t  e ííe c tiv e  fo r  r e d u d n g  
b o d y -w e ig h t.*  P ro d u c ts  c o n ta in in g  g u a r  g u m  h a v e ,  
h o w e v e r ,  b e e n  p ro m o te d  as  s l i m m i n g  a ỉd s .  T h e ữ  u se  
c a n n o t  b e  a d v o c a te d  b e c a u s e  o f th e  risk  o f tab le ts  sw e llin g  
b e to re  r e a c h in g  th e  s to m a c h  a n d  c a u s in g  o e so p h a g e a l 
o b s tru c tio n .
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Adverse Efíeớs and Precautions
G u a r  g u m  c a n  c a u se  g a s tro in te s tin a l  d is tu rb a n c e  w ith  
Q a tu le n c e , d ia r rh o e a , o r  n a u s e a ,  p a rú c u la rly  a t  t h e  s ta r t  o f 
t te a tm e n t .

B e c a u se  g u a r  g u m  sw e lls  o n  c o n ta a  w ith  l iq u id  i t  s h o u ld  
a lw a y s  b e  vvashed  dovvn c a re íu lly  w ãth  w a te r  a n d  s h o u ld  
n o t  b e  t a k e n  im m e d ia te ly  b e ío r e  g o in g  to  b e d . I t  s h o u ld  n o t  
b e  u s e d  in  p a tie n ts  w i th  d y sp h a g ia , o e so p h a g e a l d ise a se , o r  
in te s t in a l  o b s tru c tio n .

Interactìons
G u a r  g u m  m ay  re ta rd  th e  a b so rp tio n  o f o th e r  d ru g s; vvhere 
th is  is likely to  p o se  a  p ro b le m  th e  o th e r  d ru g  sh o u ld  b e  
ta k e n  a t  least a n  h o u r  b e ío re  g u a r  g u m .

Preparations
Proprietary PreparatiocB (details are g iven  in  V olum e B)

Sinqle-ingracỄetư Praparaiions. Chile: B eneSbra; Cz.: B eneãbra; 
Fin.: Guarem; Ger.: Figur-Verian; G uar Verlan; Urgo Hydrogel; 
India: Nosulin; ItaL: BeneAbra; N ovafibraf; NZ: Guarcol; 
Spain: Fibraguar; Switz.: Leiguar; V itaguarin; UK: Resource 
Ò pdH bre; Ukr.: G uarem  (ryapẽu).

MuhHngredient Prepororions. Arg.: Desgras Com plex; Desgras; 
G reen  Diet; Fr.: Cyamox; Cyam ox; M oxydan  M u đ p u lg ite t; 
M u lk in e t; Seroxydart; Hung.: Lipolest; Indùt: Fibrotm ; ItaL: 
Cruscasohn; Pibrovit; Resource G ellficataf; singapore. Bios 
Liỉe; chitosano; Switz.: M u d p u lg ite f.

Insulin ®
B28-Asp-lnsulin (insulin aspart); HMR-1964 (insulin glulisine);; 
'Hoe-71GT Onsulin glargirie); Hổe-901 (insulin glargine); INA-. 
X14 (insulin âsparth Inslin; Insulien; Insùlnn; Insulnni; Insũlm; 
Insúlin; Insulină; Insulin X14‘ (insulirT aspart); Insulina, 
Insulinas; Insulỉne; InsuKnin; dnsulĩnum,-- Insulĩns; 'lnzulin;. 
Inzúlfn; NN-304 (msulin dẽtemir),’ NN-1250 (insulin 
degludec); HHcynMH ' l i - t
CÁS — 9004-10-8 (ìnsuhn, neổtral msulìn), 11070-73-8 (bovine 
insúlin); 12584-S8-6 (porcine ữìsuhn); >11061-68-0 (human 
insụlin); 8063-29-4 (btphasic insulinỊ; 9004-21-1 (globirỉ zinc 
insulin); 68859-20-1 tfnsul(n.,ạrginẹ); 8049-62-5 (msuhn zinc 
suspensionĩ); 53027-39-7 ũiophane 'insùlin);'9004-17-5 (prot- 
ọminé Ịmc insulĩn); 9ỌQ4-12<Ó 'ịdọtohaieùdosùlm); 51798-72-2: 
ibovine msulin defalán);d l091-62-6 (ponbineìnsulin. deỉalán);
,116094-23-6 (insulln áspartỉr:844439-96-9 ỹnsulin degiudec); 
169148-63-4 (insulin deterair); 160337-95-3 idnsulin .glargine); : 

207748-29-6 (insulln ■■gkilisiae1ị\1331Q7-84-9- (insulm lispro);.
■■■ 1200440-658 Onsulln peglispró); 874442-57-6 (ịnsulin tregoptl). 
ATC — AIOABOỈ Ợiuman);‘Ạ 10AB02- Qxef); A10A803 (pork); 
A10A804 (hspro); A10AB05 (aspart); A1ỎAB06 (gluỉisine); 
A10AC01 (human); AWAC02 (beịf); A10AC03 Ịpork); A10AC04. 
(lispro); A10AE01 (human); A10AE02 :(beef); A10AE03 (park); 
A10AE04 (glargine), A10AE05 (dàemlr)
ATC Vét — QA10AB01 (human); QA10AB02 (béeO: QA10AB03 
(pork); QA1ỎAB04 (lìspro); QA10AB05 (aspart); QA10AB06 

'(gluliíine); 04) 0AC01 (human); QÃĨOAC02 (beef); QA10AC03 
(pork); ÕA10AC04 (lispro); 0 4 10AO0Ĩ (human); QA10AD02 
(beeO; QA10AD03 .(pork); QA10AD04 (lisprọ); QA10AD05 
(aĩpart); QA10AE01 (humarì); QẠÌQAẸ02 (beef); QA10AE03 
(potk); QA1QAE04 (glargine); QA1QAE0S (detemir); QA10AF01 
(human).

: um  — D933668QVX (asparĩk S7609IZS34 (beef); 54Q.18076QB 
(degludec); 4IT78T86XV (detemừ); 2ZM8CX04RZ (glọrgine); 
7XV78SAZD (glulisinel; lYlTClíSSR (human); GFX7QIS1!I 
Oispro); AVT6801B39 (pork). '

P h a rm a c o p o e ia s .  M o st p h a rm a c o p o e ia s  h a v e  m o n o g ra p h s  
f o r  in su lin  a n d  a  v a rie ty  o f  in su lỉn  p re p a ra tío n s .

P h .  È tu .  8: (In su lin , B o v in e ). T h e  n a tu r a l  a n tid ia b e tic  
p r in d p le  o b ta in e d  b o m  b e e í  p a n c re a s  a n d  p u riA ed . A  w h ite  
o r  a lm o s t w h ite  p o w d e r . P rac tica lly  in so lu b le  in  w a te r  a n d  
in  d e h y d ra te d  a lco h o l. I t  d isso lves i n  d i lu te  m in e ra l  a d d s  
a n d , iv ith  d e c o m p o s itio n , in  d i lu te  S o lu tio n s  o f a lk a li 
h y d ro x id e s . S to re  in  a ir t ig h t  c o n ta in e rs . P ro te c t  fro m  lig h t. 
I t  sh o u ld  be s to re d  a t  -2 0  d eg re e s  u n til  re le a se d  b y  th e  
m a n u ía c tu re r .  W h e n  th a w e d , in su lin  m a y  b e  s to re d  a t  2 
d e g re e s  to  8 d eg re e s  a n d  u s e d  fo r  m a n u la c tu r in g  p u rp o se s  
vvith in  a sh o r t  p e rio d  o f  tim e . To a v o ỉd  a b so rp tio n  of 
h u m id ity  íro m  th e  a ứ  d u r in g  w e ig h in g , t h e  in su lin  m u s t  b e  
a t  ro o m  te m p e ra tu re .

P h .  E u r . 8: ( ỉn su lin . P o r d n e ) .  T h e  n a tu r a l  a n tid iab e tic  
p r in d p le  o b ta in e d  h o m  p o r k  p a n c re a s  a n d  p u riA ed . A  vvhite 
o r  a lm o st w h i te  p o w d e r . P rac tica lly  in so lu b le  i n  w a te r  a n d  
in  d e h y d ra te d  a lco h o l. I t  d isso lves i n  d i lu te  m in e ra l  a d d s  
a n d .  w ith  d e c o m p o s itio n , i n  d i lu te  S o lu tio n s  o f 'a lka li 
h y d ro sậ d e s . S to re  in  a ir t ig h t  c o n tạ in e rs . P rotect hom  lig h t. 
I t  sh o u ld  b e  s to re d  a t  -2 0  d eg re e s  u n t i l  re le a se d  b y  th e  
m a n u ỉa c tu re r .  w h e n  thavved , in s u l in  m a y  b e  s to re d  a t  2 
d e g re e s  to  8  d eg re e s  a n d  u s e d  ỉo r  m a n u ỉa c tu r in g  p u ip o se s  
w i th in  a  s h o r t  p e rio d  o f  tim e . T o  a v o id  a b so rp tio n  o f 
h u m id i ty  tro m  th e  a ir  d u r in g  vveighing, t h e  in s u l in  m u s t  b e  
a t  ro o m  te m p e ra tú re .

P h .  E u r . 8 : (In su lin , H u m a n ) .  A  p r o te in  h a v in g  th e  
s tru c tu re  o f t h e  a n tid ia b e tic  h o r m o n e  p ro d u c e d  b y  th e  
h u m a n  p a n c re a s . I t  is  p ro d u c e d  e ith e r  b y  e n z y m a tic  
m o d iQ ca tio n  a n d  s u ita b le  p u i iS c a t io n  o ỉ  in su lin -  o b ta in e d  
f ro m  th e  p a n c re a s  o f  t h e  p ig  o r  b y  a  m e th o d  b a se d  o n  
re c o m b in a n t D N A  (rD N A ) te c h n o lo g y . A  w h i te  o r  a lm o s t 
w h i te  povvder. P rac tìca lly  in so lu b le  i n  vvater a n d  in  a lc o h o l. 
I t  d issolves i n  d ilu te  m ỉn ẽ ra l  a d d s  a n d , w i th  d e c o m p o s itio n .

The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed
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in  d i lu te  S o lu tio n s  o ỉ  a lk a li h y d ro x id e s . S to re  i n  a ir t ig h t  
c o n ta in e rs .  P ro te c t  ừ o n  lig h t. I t  s h o u ld  b e  s to re d  a t  o r  be losv  
-1 8  d e g re e s  o r  b e lo w  u n t i l  r e le a se d  b y  th e  m a n u ía c tu r e r .  
W h e n  th a w e d , in su l in  is s to re d  a t  2  d e g re e s  to  8  d e g re e s  a n d  
u s e d  fo r  m a n u ía c tu r in g  p re p a ra tio n s  w ith in  a s h o r t  p e rio d  
o f  t im e . To a v o id  a b so rp tio n  o f  h u m id i ty  Iro n i th e  a ir  d u r in g  
vveighing , t h e  in su lin  m u s t  b e  a t  ro o m  te m p e ra tu re .

P h . E u r .  8 : ( In su lin  A spart; I n s u l in u m  A s p a n u m ). I t is a  2 - 
c h a in  p e p tid e  c o n ta in in g  51 a m in o  ac ids . T h e  A -c h a in  is 
c o m p o se d  o ỉ  21 a m in o  a d d s  a n d  th e  B -C hain  is c o m p o se d  o f 
3 0  a m in o  a d d s .  I t  is id en tica l in  p r im a ry  s tn ic tu r e  to  h u m a n  
in su lin ,  e x c e p t t h a t  it  h a s  a sp a r t ic  a d d  in s te a d  o f p ro lin e  a t 
p o s it ìo n  2 8  o f  th e  B -c h a in . As in  h u m a n  in su lin , in su ỉin  
a s p a i t  c o n ta in s  2  in te rc h a in  d i su lh d e b o n d s  a n d  1 in tra c h a in  
d isu lh d e  b o n d . I t is p ro d u c e d  b y  a  m e th o d  b a se d  o n  
r e c o m b in a n t  D N A  (rD NA ) tec h n o lo g y . A w h ite  o r  a lrn o st 
w h i te  p o w d e r .  P rac tica lly  in so lu b le  in  a q u e o u s  S o lu tions  
w i th  a  p H  a ro u n d  5 .1 . In  a q u e o u s  S o lu tions  belovv pH  3.5 o r  
a b o v e  p H  6.5 , th e  so lu b ility  is g re a te r  t h a n  o r  e q u a l to  
25  m g /m L . S to re  in  a ir t ig h t  c o n ta in e rs . P ro te c t fro m  lig h t. It 
s h o u ld  b e  s to re d  a t o r  belovv -18  degTees u n t i l  re le a se d  by  
th e  m a n u ỉa c tu r e r .  w h e n  thavved , in su lin  a s p a r t  m a y  be 
s to re d  a t  2  d e g re e s  to  8  d e g rees  a n d  u se d  ío r  m a n u la c tu r ín g  
p u rp o se s  w i th in  a sh o r t  p e rio d  o f tim e . To a v o id  a b so rp tio n  
o f  h u m id i ty  ử o m  th e  a ir  d u r in g  w e ig h in g , in su lin  a sp a r t  
m u s t  b e  a t  ro o m  te m p e ra tu re  b e ío re  o p e n in g  th e  C on ta in e r. 

P h . E u r .  8 : ( In s u lin  G la rg ine ; In su l in u m  G la rg in u m ). It is a
2 -c h a in  p e p tid e  c o n ta in in g  53  a m in o  a d d s .  T h e  A -c h a in  is 
c o m p o se d  o f 21 a m in o  a d d s  a n d  th e  B -c h a in  is co m p o se d  of 
32 a m ỉn o  a d d s .  I t  is id en tica l in  p r im a ry  s tru c tu re  to  h u m a n  
in su lin ,  o n ly  d iííe rin g  in  a m in o  a d d  s e q u e n c e  a t p o s it io n  21 
in  t h e  A -c h a in  a n d  a t  ih e  C - te rm in a l e n d  o f t h e  B -c h a in  
w h e r e  i t  c o n ta in s  2  a d d it io n a l  a m in o  a d d s .  H u m a n  ìn su lin  ỉs 
A sn(A 21)u w h e re a s  in su l in  g la rg in e  is G ly(A 21), A rg (B 31), 
A rg (B 3 2 ). As in  h u m a n  in su lin , in su lin  g larg in e  c o n ta in s  2 
in te r c h a in  d isu lh d e  b o n d s  a n d  1 in tra c h a in  d isu líid e  b o n d . 
I t  is p r o d u c e d  b y  a m e th o d  b a se d  o n  re c o m b in a n t  DN A 
(rD N A ) te c h n o lo g y . A  w h ite  o r  a lm o s t w h ite ,  h y g ro sc o p ic  
p o w d e r .  P ra c tìca lly  in so lu b le  In  w a te r  a n d  in  a n h y d ro u s  
a lc o h o l; so lu b le  in  d ilu te  m ỉn e ra l  a d d s .  S to re  in  a ir t ig h t  
c o n ta in e rs  a t  a  t e m p e ra tu re  o f -2 0  deg rees , e x c u rs io n s  
p e rm itte d  b e tw e e n  -15  d eg re e s  a n d  -25  d eg rees . P ro te c t 
f ro m  lig h t.

P h . E u r .  8 : ( In s u l in  Lispro; ỉ n s u l in u m  L isp ru m ). It is a  2- 
c h a in  p e p tid e  c o n ta in in g  51 a m in o  a d d s .  T h e  A -c h a in  is 
c o m p o se d  of 21 a m in o  a d d s  a n d  th e  B -c h a in  is c o m p o se d  of 
3 0  a m in o  a d d s .  I t  is id e n tic a l  in  p r im a ry  s tru c tu re  to  h u m a n  
in su l in ,  o n ly  d iffe rin g  in  a m in o  a d d  s e q u e n c e  a t  p o s itio n s  
2 8  a n d  2 9  o f  t h e  B -c h a in . H u m a n  in su l in  is P ro (B 2 8 ), Lys 
(B 29), w h e re a s  in s u l in  l isp ro  is  L ys(B 28), P ro (B 2 9 ). As in  
h u m a n  in su l in ,  in su l in  lisp ro  c o n ta in s  2  in te rc h a in  d isu lỉid e  
b o n d s  a n d  1 in tra c h a in  d isu lh d e  b o n d . I t  is p ro d u c e d  b y  a 
m e th o d  b a se d  o n  reco m b in aỊỉi:  D N A  (rD NA ) te c h n o lo g y . A 
vvhite  o r  a lm o s t w h i te  povvdér. P rac tica lly  in so lu b le  in  vvater 
a n d  in  a ỉc o h o l. I t  d isso lves in  d ilũ te  m in e ra l  a d d s  a n d  vvith 
d e c o m p o s itio n  in  d ilu te  So lu tions o f  a lk a li h y d ro x id e s . S to re  
in  a ir t ig h t  c o n ta in e rs .  P ro te c t ừ o m  lig h t. I t  sh o u ld  b e  s to red  
a t o r b e k m  -1 8  d eg re e s . W h e n  thavved , in su lin  l isp ro  is u se d  
fo r  m a n u ía c tu r in g  p u rp o se s  w i th in  a sh o rt  p e rio d  o f tlm e . 
T o a v o id  a b s o rp tio n  o f  h u m id i ty  ừ o m  th e  a ir  d u r in g  
vveighing , in s u l in  a sp a r t  m u s t  b e  a t  ro o m  te m p e ra tu re  
b e ío re  o p e n in g  th e  C on ta iner.

U S P  3 6 : ( In su lin ) . A  p ro te in  th a t  a ffec ts  th e  m eta b o lism  o f 
g lu co se  o b ta ln e d  f ro m  th e  p a n c re a s  o f h e a lth y  b o v in e  o r  
p o r d n e  a n im a ls , o r  b o th ,  u se d  fo r  ío o d  b y  h u m a n s . w h i t e  o r  
p ra c tic a lly  vvhite  crysta ls . S o lu b le  in  So lu tions o f d ilu te  a d d s  
a n d  a lk a lis . S to re  in  a ir t ig h t  c o n ta in e rs .  P r o te d  f ro m  lig h t. It 
s h o u ld  b e  s to re d  a t  -1 0  d e g re e s  t o  -2 5  deg rees .

U S P  3 6 : ( In s u l in  H u m a n ).  A  p r o te ln  c o rre sp o n d in g  to  th e  
a c tiv e  p r in d p le  e la b o ra te d  in  th e  h u m a n  p a n c re a s  th a t  
a ffe c ts  t h e  m e ta b o lis m  o f c a rb o h y d ra te  (p a r t ic u la r ly  
g lu co se ) , fat, ạ n đ  p ro te in .  I t  is  d e riv e d  b y  e n z y m a tic  
m o d ih c a tlo n  o í  in su lin  f ro m  p o r k  p a n c re a s  ìn  o rd e r  to  
c h a n g e  its  a m ịn o  a d d  se q u e n c e  a p p ro p r ia te ly , o r  p ro d u c e d  
b y  m ic ro b ia l  sy n th e s is  Via a  re c o m b in a n t  D N A  process. 
S to re  i n  a ir t ig h t  c o n ta in e rs . P ro te c t  b o m  lig h t. I t  sh o u ld  b e  
s to re d  a t  -1 0  d e g re e s  to  -25  d eg rees .

U S P  3 6 : ( In s u l in  L isp ro ). I n su l in  L ìspro  is id en tica l in  
s tr u c tu r e  to  I n su l in  H u m a n , e x c e p t th a t  i t  h a s  ly s in e  a n d  
p ro lin e  a t  p o s it io n s  2 8  a n d  29 , resp ec tiv e ly , o f Chain B, 
w h e re a s  th is  s e q u e n c e  is re v e rse d  in  In su lin  H uxnan. I t is 
p ro d u c e d  b y  m ic ro b ia ]  sy n th e s is  Via a  re c o m b in a n t  DNA 
p ro ce ss . v v h ite  o r  p ra c tic a lly  vvhite ơ y s ta ls .  S o lu b le  in  
S o lu tio n s  o f d i lu te  a d d s  a n d  a lk a lis . S to re  in  a ữ t ig h t  
c o n ta in e rs .  P r o te d  f ro m  lig h t. I t  s h o u ld  b e  s to re d  a t  -1 0  
d e g re e s  to  -2 5  d eg re e s .

Dehnitions and Terminology
In su l in  is a  h o r m o n e  p ro d u c e d  b y  th e  b e ta  cells o f th e  isle ts 
o f  L a n g e rh a n s  o f  t h e  p a n c re a s  a n d  consis ts  o f  2 c h a in s  o f 
a m in o  a d d s ,  t h e  A  a n d  B c h a in s , c o n n e c te d  b y  2 d isu llid e  
b rid g e s . I n su l in  p ro d u c e d  b y  d iổ e r e n t  s p e d e s  c o n lo rm s  to

the same basic structure but has dưierent sequences of 
am ino acids in the  chaỉns. P o r c i n e  i n s u l i n  
(C236H3J1N 650 7 6S4 =  5 7 7 7 .6 )  diííers from h u m a n  i n s u l i n  
(C 2J7H 3, jN650 7 7 S6 =  5 8 0 7 .6 )  in only One amino add in the B 
Chain, whereas b o v i n e  i n s u l in  (C234H 377N 450 7 5 S4= 5 7 3 3 .6 )  
differs b o m  human insulin not only in this same amỉno add 
ỉn the B  Chain but a lso  in 2 amino adds in the A  Chain.

T h e  p re c u rs o r  o f  in s u l in  in  t h e  p a n c re a s  is p ro in s u l in  
w h ic h  is a  sin g le  p o ly p e p tid e  Chain i n c o r p o r a t in g b o th  t h e  A 
a n d  B c h a ỉn s  o f in su l in  c o n n e c te d  b y  a p e p tid e  te rm e d  th e  
C -p e p tid e  (o rc o n n e c tin g -p e p t id e ) .  A lth o u g h  th e  in su lin s  of 
v a r io u s  s p e d e s  m a y  b e  s im ila r  in  c o m p o s itio n  th e  
p r o in s u lin s  a re  n o t ,  in  t h a t  th e  s e q u e n c e  a n d  n u m b e r  o f 
a m in o  a d d s  in  th e  C -p e p tid e  m a y  v a ry  co n s id e rab ly .

E arly  c o m m e rd a l  in su lin s  w e re  o b ta in e d  b y  e x tra c tio n  
f ro m  b o v in e  o r  p o r d n e  o r  m ix e d  b o v in e  a n d  p o r d n e  
p a n c re a se s  a n d  w e re  p u r ií ie d  b y  rec ry sta lU sa tio n  o n ly . 
I n su lin s  o b ta in e d  b y  su c h  m e th o d s  vvere o f te n  te rm e d  
'c o n v e n t i o n a l  i n s u l i n s '  to  d is tin g u ish  th e m  fro m  in su lin s  
w h ic h  h a v e  u n d c rg o n e - lu r th e r  p u r il ic a tio n  processes . A n 
e x tra c t  w h ic h  h a s  b e e n  rec ry sta llised  o n ly  o n c e  c an  b e  
se p a ra te d  in to  3 c o m p o n e n ts  o r  f rac tio n s  te rm e d  th e  'a ',  'b ',  
a n d  'c ' c o m p o n e n ts . T h e  'a '  c o m p o n e n l consists o f h ig h  
m o le c u la r  w e ig h t su b s ta n c e s  a n d  is o n ly  u su a lly  lo u n d  in 

ị v e ry  im p u re  p re p a ra tio n s  s in ce  rep e a ic d  rec ry s ta llisa tio n  
; tvill re m o v e  m o st o f it. T h e  'b ' c o m p o n e n t  consis ts  la rg c ly  o í 
I p ro in s u lin  a n d  in su lin  d iin e rs, a n d  th e  'c ’ c o m p o n e n t  

co n s is ts  o f in su lin , in su lin  es te rs, a rg in in e  in su lin , a n d  
d e sa m id o in su lin . O th e r  p a n c re a tic  p e p tid e s  su c h  as g lu ca -  
g o n , p a n c re a tic  p o ly p e p tid e , so in a to s ta tin , a n d  v a so ac tiv e  
in te s tin a l  p e p tid e  a re  a lso  u su a lly  lo u n d  in  P ro d u c ts  w h ic h  
h a v e  n o t  u n d e rg o n e  íu r th e r  p u r ií ic a tio n . G el rd tra tio n  vvill 
su b s ta n tia l ly  re d u c e  th e  c o n ie n t  o f p ro in su lin  b u t vvill n o t  
s ig n iíĩc a n tly  re d u c e  th e  c o n te n t  o í in su lin  d e riv a tiv e s  o r  
p a n c re a tic  p e p tid e s ; P ro d u c ts  pu rU ied  b y  gel f iltra tio n  a re  
o f te n  te rm e d  's i n g l e - p e a k  in s u l in s '.  A d d itio n  o f io n -  
e x c h a n g e  c h ro m a to g ra p h y  10  th e  p u r il ic a tio n  m e th o d s  vvill 
í u r th e r  r e d u c e  th e  p ro in s u lin  c o n te n t  a n d  a lso  re d u c e  th e  
c o n ta m in a t io n  b y  in s u l in  d e riv a tiv c s  a n d  p a n c re a tic  
p e p tid e s . In  th e  U K  'h ig h l y  p u r i í i e d  i n s u l in s '  a n d  
'm o n o c o m p o n e n t  i n s u l i n s '  a re  te rm s  so m e tim e s  a p p lie d  
to  in su lin s  th a t  h a v e  u n d e rg o n e  b o th  gel n itra tio n  a n d  io n -  
e x c h a n g e  c h ro m a to g ra p h y . In  th e  USA th e  FDA h a s  
d e s ig n a te d  th e  tc r m  'p u r i f ì e d  i n s u l in s '  fo r p re p a ra tio n s  
s im ila r ly  p re p a re d  a n d  c o n ta in in g  less th a n  lO p p m  of ; 
p ro in su lin .

M u c h  o f th e  in su l in  n o w  p ro d u c e d  h a s  a n  a m in o -a c id  I 
s e q u e n c e  id en tica l to  th a t  o( h u m a n  in su lin .  H u m a n  ; 
i n s u l in  ( e m p )  is p ro d u c e d  by  th e  e n z y m a tic  m o d ih c a tio n  Ị 
o f in su l in  o b ta in e d  f ro m  th e  p o rc in e  p a n c re a s ;  it is a lso  Ị  
so m e tim e s  ca lled  s e m i s y n t h e t i c  h u m a n  in s u l in .  T he  
te r m  h u t n a n  i n s u l i n  ( c rb )  is u sed  for in su lin  p ro d u c e d  b y  
th e  C hem ical c o m b in a tio n  o f A a n d  B c h a in s  tv h ic h  h a v e  I 
b e e n  o b ta in e d  Iro m  b a c te r ia  g e n e tic a lly  m o d iíie d  b y  ; 
re c o m b in a n t  DN A te c h n o lo g y . H u m a n  i n s u l in  ( p r b )  is ỉ 
p r o d u c e d  fro m  p ro in s u l in  o b ta in e d  h o m  b ac te r ia  g e n e ti -  : 
cally  m o d ih e d  b y  re c o m b in a n t  DN A te c h n o lo g y . H u m a n  ị 
i n s u l i n  ( p y r )  is in su lin  p ro d u c e d  [rom  a p re c u rs o r  o h ta in e d  I 
h o m  a y e a s t  g e n e tic a lly  m o d ified  b y  re c o m b in a n t D N A  ■ 
tec h n o lo g y . H u m a n  in su l in  o b ta in e d  b y  re c o m b in a n t D N A  : 
te c h n o lo g y  is s o m e tim e s  te rm e d  b i o s y n t h e t i c  h u m a n  Ị 
i n s u l in .  ị

In su lin  o r  h u m a n  in su lin  is su p p lie d  in  a  v a rie ty  o l  ío rm s  ! 
in  so lu tio n  o r  s u s p e n s io n  fo r  in je c tio n  (see  T ab le  1, p . 4 7 7 ). I 
C ry s ta llin e  in su l in  m a y  b e  p re p a re d  fo r th e ra p e u tic  u se  
m e re ly  b y  m a k in g  a s o lu tio n , e i th c r  o( ac id ic  o r  n e u ư a l  pH . 
S o l u b le  i n s u l in  o r  'n e u t r a l  i n s u l i n '  is a  s h o rt-a c tin g  
p re p a ra tio n  th a t  c a n  b e  g iv en  in ư a v e n o u s ly  if n e c e s sa ry  to  
c o v e r  e m e rg e n d e s .  S o lu b le  ío rm u la tio n s  a re  so m e tim e s  
re le r re d  to  as  ' r e g u l a r  i n s u l i n '  o r  'u n m o d i í i e d  i n s u l in ' ;  
th e s e  n a m e s  re íle c t  t h e  í a a  th a t  th e  p r e p a ra tio n  h a s  n o t  
b e e n  ío rm u la te d  to  p ro lo n g  its d u ra t io n  o f  a a io n .

In  o rd e r  to  p ro lo n g  th e  d u ra t io n  o í a c tio n  o f in su l in ,  ; 
p re p a ra tio n s  m a y  b e  ío im u la te d  as su sp e n s io n s  in  2 g e n e ra l  
vvays. T h e  h rs t  in v o lv e s  c o m p le x in g  in su lin  w ith  a  p ro te in  
h o m  w h ic h  it is slovtdy re le a se d : e x a m p le s  a re  p r o t a m i n e  
z in c  i n s u l in ,  w h ic h  c o n ta in s  a n  ex cess  o f p ro ta m in e , a n d  
i s o p h a n e  i n s u l i n  (N PH  in su lin ) , vvhich c o n ta in s  e q u tm o -  
le c u la r  a m o u n ts  o f  in su l in  a n d  p ro ta m in e . T he  sc co n d  
m e th o d  o f p ro lo n g in g  th e  a c tio n  o f in su lin  is to  m o d ily  th e  
p a rt ic le  size a n d  th e  v a r ío u s  i n s u l in  z in c  s u s p e n s i o n s  a re  
in  th ỉs  ca teg o ry .

B ip h a s ic  i n s u l in s  a re  m ix tu re s  p ro v id in g  fo r  b o th  
im m e d ia te  a n d  p ro lo n g e d  a c tio n .

C h e m ic a l m o d ih c a tio n  of th e  in su lin  m o le c u le  h a s  
re s u l te d  in  in su lin s  su c h  as  d a l a n a t e d  i n s u l in  (p re p a re d  b y  I 
th e  re m o v a l of th e  C - te rm in a l a la n in e  {rom  th e  B C hain  o f ị 
in su lin ) ,  i n s u l i n  d e f a l a n  (p re p a re d  b y  th e  rem o v a l o f  t h e  j 
te rm in a l  p h e n y la la n in e ) ,  a n d  s u l í a t e d  i n s u l in ,  b u t  th e s e  I 
in su l in s  h a v e  n o t  b e e n  w id e ly  u se d . Ị

M o re  r e c e n t ly ,  r e c o m b in a n t  D N A  te c h n o lo g y  h a s  1 

e n a b le d  p ro d u c t io n  o f insulin analogues w ith  a lte re d  ! 
p h a rm a c o k in e t ic  p ro h le s . I n s u l i n  l i s p r o  a n d  i n s u l i n  1 

a s p a r t  a re  a v a ila b le  as  rap id ly  a c tin g  a lte m a tiv e s  to  so lu b le  Ị 
in su lin  a n d  as in te r m e d ia te -a c tin g  co m p le x e s  vvith p ro t-  !

a m in e .  ỉ n s u l i n  g l u l i s i n e  is a n o th e r  ra p id ly  a c tn g  
a n a lo g u e . I n s u l i n  g l a r g i n e  is a lo n g -a c tin g  fo rm  ỉo r  o n  :e- 
d a ily  u se , a n d  i n s u l ỉ n  d e t e m i r  is u se d  o n c e  o r  tvvice da: ly. 
I n s u l i n  d e g l u d e c  is d e sc rib ed  as a n  u ltr a - lo n g  a c tm g  
a n a lo g u e , w h ic h  is  u se d  o n c e  daily . F u r th e r  in ío rm a t io n  an  
th e s e  c a n  b e  ío u n d  u n d e r  th e  h e a d in g  In su l in  A n a lo g u es, in  
Ưses, p . 4 8 2 .1 .

Stability and Storage
B o th  th e  P h . E u r . 8  a n d  th e  U SP 36  r e c o m m e n d  th a t  in su  in 
p re p a ra tio n s  b e  s to re d  in  a  r e h ig e ra to r  a t 2 d eg re e s  tc 8 
d e g re e s  a n d  n o t  b e  allovved to  h e e z e .  T h e  Ph . E u r. 8  d ire  :ts 
t h a t  in su l in  p re p a ra tio n s  s h o u ld  b e  p ro te c te d  h o m  lig h t, a ìd  
th e  U SP 36  th a t  th e ỵ  s h o u ld  b e  p ro te c te d  h o m  su n lig h t. I is 
re c o g n ised  th a t  p a tie n ts  m a y  n o t  fo llo w  su c h  s tr in g tn t  
s to ra g e  g u id e lin e s  a n d  m o s t m a n u ía c tu r e rs  o f co m m e rc  lal 
in su lin  p re p a ra tio n s  c o n s id e r  th a t  s to ra g e  b y  th e  p a tie n t  a í a 
te m p e rã tu re  o f  u p  to  25  d eg re e s  vvould b e  ã c c e p ta b le  fo r jp  
to  One m o n th  ( in d iv id u a l p ro d u c t i n lo r m a ú o n  sh o u ld  De 
c o n s u lte d ) .  P a tie n ts  sh o u ld  still b e  ad v ise d  n o t  to  expc se 

ị th e i r  v ials o r  ca rtrid g e s  to  excessive  h e a t  o r  s u n lig h t.
Ít is ad v isa b le  to  sh a k e  su sp e n s ío n s  g e n tly  b e ío re  a dost is 

tv ithd ravvn .
In su lin  in  p o w d e r  fo rm  sh o u ld  b e  s to re d  in  a ir t ií  h t 

ị c o n ta in e rs  a n d  p ro te c te d  h o m  lig h t. S to rag e  a t a li w  
; t e m p e ra tu re  is a lso  re c o m m e n d e d . T h e  Ph . E u r . 8  advi es 
■ s to ra g e  a t  a  tc m p e ra tu re  o f -2 0  d e g re e s  fo r  b o v in e  a td  
Ị p o rc in e  in su lin  a n d  In su lin  G la rg in e  a n d  a t -1 8  d eg re e s  or 
• b e lo w  fo r H u m a n  In su lin , a n d  fo r In su lin  A spart a n d  In su  in 

Lispro; th e  USP 36 re q u ire s  s to ra g e  a t  -1 0  d eg re e s  to  - !5  
d eg rc e s  for all ty p es  o i in su lin . It is stre ssed  th a t  tỉús 
tc m p c ra tu re  is lo r  th e  p o w d e r  a n d  n o t ío r  th e  p re p a ra tio i is; 
p re p a ra tio n s  sh o u ld  n o t  be s u b je a e d  to  s to ra g e  c o n d it ic n s  
th a t  le a d  to  freez in g .

A d s o rp tío n . In su lin  c a n  b e  a d so rb e d  o n to  g lass a n d  pl. s- 
I tics u se d  in  g iv in g  sets, r e d u c in g  th e  a m o u n t  o f  in su  in 
! d e liv e re d  b y  in lu s io n  b e ío re  b in d in g  s ite s  a re  s a tu ra te d  12 
: T he  tu b in g  o f g iv in g  se ts a re  o h e n  p r im e d  usin g , fo r  c x a in -  
I p le, 50 m L  o f in lu s io n  c o n ta in in g  in su l in  1 u n it/m L , b u ’ a 

sm a lle r  v o lu m e  o f 2 0 m L  m a y  b e  a d e q u a te . ’ In  th e  p ast, 
a lb u m in  o r  p o ly g e lin e  w e re  a d d e d  to  in su lin  S o lu tions  b u t  
th is  p ra c tic e  is n o  lo n g e r  re c o m m e n d e d .3-4

V a ria tio n s  in  in su lin  d o se  d c lív e ry  m a y  b e  p a rt ic u la r ly  
p ro b le m a tic  w i th  th e  r e la tiv e ly  d i lu te  S o lu tions  a n d  lcvv 
ílo w  ra te s  u sed  in  n e o n a ta !  h y p e rg ly c a e m ia .5 V ario u s 
m e th o d s  h a v e  b e e n  in v e s tig a te d  a n d  to u n d  10  r e d u c e  t le  
a m o u n t  o f in su lin  lost b y  a d so rp tio n  to  th e  g iv in g  s :t, 
in c lu d in g  I lu sh in g 6 o r  p r im in g 7 th e  System  vvith th e  in su d n  
in h is io n . o r  u s in g  a c o n c e n tra te d  in su lin  so lu tio n  to  p r i r te  
th e  tu b in g .5 A study* th a t  c o m p a re d  d it te re n t  m e th c d s  
lo u n d  w id e  v a ria tio n  in  in su lin  d e liv e ry  d e p e n d in g  fin 
s o lu tio n  c o n c e n tra tio n , flow  ra te , a d d it io n  o f a lb u m  n, 
c a th c te r  ty p e , a n d  p r im in g  o r  ũ u s h in g  o f th e  System .

ỉ. Golđberg PA. tí al. 'Waste not. want not': determining the optinal 
primlng volume ỉor intravenous insulin inĩusions. Diabtía Technol 7 ter 
2006; 8: 595-601.

2. Zahid N, et ai. Adsorption oí insulin onio ĩhíusíon sets used in ađih 
imcnsive care unit and neonatal ca re scnlngs. Diabites Ra ơin Pĩia 
2008; 80: e ll-e l3 .

3. Alberti KGMM. Diabetic ernergencies. BrMcd BuU \ 989; 45: 242-63
4. Sanson TH. Levine SN. Management of diabetic ketoacidosis. Dr gi 

1989; 38: 289-300.
5. Puloria M, tí aỉ. EÍIect oí flow rate and insulin priming on the recovery of 

ìnsulin from microbore iníusion mbing. Pediatria 1998; 102: 1401-6
6 . S i m e o n  P S . tí aỉ. C o n t ỉ n u o u s  i n s u l i n  i n í u s i o n s  i n  n e o n a t  s: 

pharmacologic availabiỉỉty oí insulin ỉn im ravenous Solutions. J  Pedĩ lír 
1994; 124: 818-20.

7. Avent M, YVhiríieỉd J. lnsulin iníusỉons in extremely low binh WCÌỊ ht 
iníũnts. Pỉdiatrìa 2000: 105: 915-16.

8. Heivson MP, tí a i ỉnsulin iníusions in the neonataỉ unit: delivt ry 
varíation due to adsorption. J Paidiatr Chỉld Health 2000; 36: 216-20

A g g r e g a t ỉo n .  F o r  d iscu ss io n  o f  th e  p ro b le m s  o f  in su l n  
a g g re g a tio n , see  I n te n s iv e  A d m in is tra t io n  R e g im e n s  u n d  :r 
U ses, p . 4 8 2 .3 .

C o m p a tib ility . T h e  c o m p a tib ility  of in su lin  c o m b in a tio n s  is 
d iscu ssed  in  M ix in g  o í  In su lin s  u n d e r  U ses. p . 4 8 3 .1 .

Ị ư n / Ị s
O n e  u n i t  o f bavine insulin is c o n ta in e d  in  0 .03891  m g  o f tl e 
ũ rs t  I n te r n a t io n a l  S ta n d a rd  (1 9 8 6 ). O n e  u n i t  o f porríie 
insulìr. is c o n ta in e d  in  0 .0 3 8 4 6  m g  o f t h e  íirs t I n te m a t io n  ỉl 
S ta n d a rd  (1 9 8 6 ). O n e  u n i t  o f human insulin is c o n ta in e d  n 
0 .0 3 8 4 6  m g  o f th e  first In te rn a t io n a l  S ta n d a rd  (1 9 8 6 ).

Uses and Administration
In su lin  is a  h o r m o n e  th a t  p lay s  a k e y  ro le  in  r e g u la tũ  .g 
c a rb o h y d ra te , p ro te in ,  a n d  fa t m e ta b o lứ m . T h e  m a  n  
s tim u lu s  fo r  i ts  s e c re tio n  is g lu co se , a l th o u g h  m a n y  o th  :r 
í a a o r s  in d u d tn g  a m in o  ac ids, c a te c h o la m in e s , g lu c a g o t ,  
a n d  so m a to s ta tin , a re  in v o lv e d  in  i ts  re g u la tío n . Tỉ e 
s e c re tio n  of in su l in  is n o t  c o n s ta n t a n d  p e a k s  o c c u r  n  
r e sp o n se  to  th e  in ta k e  o f food .

All cross-reíerences reíer to entries in Volume A
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Table 1. Ph. Eur., BP, and USP insulin preparatìons.

Type
Ph. EurVBP/USP 

Títle
Synonyms Description pH

Common
classifícation

Approximate actỉon proỉile after 
subcutaneous adminỉstration 

Onset Time to Duration 
peak

Sohible insulins 
(also known as reg- 
ular or unmodiỉied 
insulin)

Soluble Insulin Irýection 
(Ph. Eur. 8)

Neutral ỉnsuỉỉn 
Neutral ỉnsulỉn Injection 
Solubỉe ĩnsuỉin 
iĐỉulin ĩnjectỉon

. Solution o f  bovine, porcine, or 
human insulin

6.9 to 7.8

Insulin Injection (USP 36) Solution o f  bovine or porcine, 
or a  mixture o f  bovine and por- 
cine, insulin

7.0 to 7.8 Short-acting 30 minutes 
to 1 hour

2 to ỉ  
hours

6 to 8
hours

Insulin Human Injectũ» 
(U SP36)

Solution o f  human insulin 7.0 to 7.8

Insulin analogues, 
rapid

Insulin Aspart Injection (BP 
2014)

Solutìon o f  insulin aspart 6.9 to 7.8

Insulin Lispro Injectíon (BP 
2014)

Soluóon o f  insulin lispro 6.9 to 7.8 Short-acting 5 to 20 
minutes

1 to 3 
hours

2 to 5 
hours

Insuỉin Lispro Injection 
(ƯSP 36)

Soluácm o f insulin lispro 7.0 to 7.8

Điphasỉc insulins Biphasic Insulin Inịection 
(Ph. Enr. 8)

Điphasic Insulin Suapension o f crystalỉ contain- 
ing bovine insulin in a  solutìon 
ofporcine insulin

6.6 to 12

\
Biphasic Isophane Insulin 
Injection (Ph. Eur. 8)

Biphasic Isophane Insulin ButTered suspension o f poicine 
inaulin or human insulin oom- 
plexed with protamine sulfate 
or other suitable protamine, in a 
solution o f  porcine insulin or 
human insulin respectivdy.

6.9 to 7.8

Human Insulin Isophane 
Suspension and Human 
Insulỉn Injectìon (USP 36)

Buỉĩered suspension o f human 
insulin complexed with pro- 
tamine sulíãte, in a  solution o f 
human insulin

7.0 to 7.8

Insulin suspensions Isophane Insulin Injecúon 
(Ph. Eur. 8)

Isophane Insulin 
Iaophane Insulin (NPH) 
Isophane Protamine Insulin 

bỳectìon

Suspension o f  bovine, porcine, 
or human insulin complexed 
with protamine sulfate or 
another suitable protamine. 
Contains 300 to 
600 micrograms o f  protamine 
sulfate per 100 units o f insulin

6.9 to 7.8

Isophane Insulin Suspension 
(USP 36)

Buỉĩered aqueoua suspension 
o f  ãnc-insulin (bovinc or por- 
cine) crystals and protamine 
sulpate, combined in a  manner 
such that the solid phase o f the 
suspension consísts o f  ctystals 
composed o f  insulin, pro- 
tamine, and zinc

7.0 to 7.8
Intennediate-
acting

Within 2 
houra

4 to 12 
hours

u p  to 24 
hovit

Isophane ínsuỉin Human 
Suspension (ƯSP 36)

Đuữered aqueous suspension 
o f  zinc-insulin human Cĩystals 
and protamine su]fate, com- 
bined in such a manner ứìat the 
solid phase o f  the suspension 
consists o f crystals composed 
o f  insulin human, protamine, 
and zinc

7.0 to 7.5

Inauỉin Zinc Injcctable Sus- 
pension (Amorphous)
(Ph. Hur. 8)

Araorph. IJZ.S.
Insulin Semilente 
Insulũi Zinc Suspenaion 

(Amorphous)

Suspeosion o f  bovine, porcừie, 
or human ỉnsuỉin complexed 
with a suitable á n c  saỉt; the 
ỉnsulin is in a  form practícaỉly 
ừisolubỉe ỉn water

6.9 to 7.8
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Table 1. Ph. Eur., BP, and USP insulin preparations.

Type
Ph. EurTBP/USP 

Title
Synonyms Descriptíon pH

Common
claasiíication

A{^ỉroximate action proĩile afìer 
subcutaneous admỉnỉstratỉon 

Onset Time to Duration 
peak

Insulin suspensions 
cont

Prompt ỉnsulin Zinc 
Suspcnsion (USP 36)

Buữered aqueous suspension 
o f bovinc or porcine, or a mix- 
ture o f  bovinc and porcine, 
iosulin modified by the addi- 
tion o f  a suỉtable zinc salt ỉn a 
manner such that the solid 
phase is amorphous

7.0 to 7.8

Insuỉin Zinc ỉnjectable Sus- 
pension (Ph. Eur. 8)

Insulin Lente
I.z.s.
l.z.s. (Mixed)
Insulỉn Zinc Suspension 

(Mixed)
Insulin Zinc Suspension

Suspension o f  bovine or por- 
cine, or a mixture o f  bovine and 
porcine, or human insulin with 
a suitable zỉnc salỉ; the insuỉin 
is in a form practicaỉly insolu- 
ble in water. It may be pro* 
duced by mixing Insulin Zinc 
lnjectable Suspension (Amor- 
phous) (Ph. Eur. 8) and Insulin 
Zinc injectable Suspension 
(Crystallíne) (Ph. Eur. 8) in a 
ratio o f3  to 7

6.9 to 7.8

Insulin Zinc Suspension 
(USP36)

ỉnsuỉin Zinc BuRered aqueous suspcnsion 
of bovine or porcine, or a mix- 
ture o f  bovine and porcine, 
insulin modifíed by the addi- 
tion o f  a suitable zinc salt in a 
manner such that the solid 
phaae o f  the suspension cort- 
sists o f a mixture o f approxi- 
mately 3 paits o f  amorphous 
insulin to 7 parts o f crystalline 
insulin

7.0 to 7.8

ỉntermeđiate 
or long-acting

2 to 3 6 1 0  15 U p to 3 0  
hours hours hours

Insulin Human Zinc 
Suspcnsion (USP 36)

BuSered aqueous suapension 
o f human insulin modified by 
the addition o f  a  suitable zinc 
salt in a manner such that the 
solid phase o f the suspension 
consistỉ o f  a mixture o f approx- 
imately 3 paits o f  amotphous 
insulin to 7 parts o f crystalline 
insulin

7.0 to 7.8

Insulin Zinc Injectable Sus- 
pension (Crystallme)
(Ph. Eur. 8)

Cryst. I.z.s.
Insulin Ultralente 
Insulin Zinc Suspension 

(Crystailine)

Suspension o f bovine, porcine, 
or human insulin complexed 
with a suitable ZÚ1C salt; the 
insulin is m a fotm practically 
insoluble in water

6.9 to 7.8

\

Protamine Zinc Insulin 
Injection (BP 2014)

Protamỉne Zinc Insulin Buffered suspension o f bovine, 
porcine, or human insulin com- 
plexed with protamỉne sulíate 
or another suitable protamine 
and zỉnc chloride or another 
smỉable zinc saỉt

6.9 to 7.8

Extended Insuỉio Zinc 
Suspension (ƯSP 36)

Buữered aqueous suspensỉon 
o f  bovỉne or porcỉne, or a mix- 
ture o f bovine and porcine, 
insulin modiíied by the addi- 
tkm o f  a  suitabỉe zinc salt ỉn a 
manner such that the solid 
phase is predomỉnantly crystaỉ- 
line

7.0 to 7.8 Long-acting 4hours 10 to U p to 3 6  
20 hours hours

Extended Insulin Human 
Zinc Suspension (USP 36)

Buffered aqueous suspension 
o f  human insulin modưied by 
the addition of a suitable á n c  
salt in a manner such that the 
solid phase o f the suspension is 
predominantly crystailine

7.0 to 7.8

All cross-reíerences refer to entries in Volume A
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T h e  m a jo r  effec ts o f in s u l in  o n  c a rb o h y d ra te  h o m o -  
e o stas is  fo IIow  its  b in d in g  to  s p e d h c  c e ll-su rface  re c e p to rs  
o n  in su lin -se n s it iv e  t is su e s , n o ta b ly  t h e  liv e r, m u sd e s ,  a n d  
ad ip o se  tis su e . I t  in h ib its  h e p a tic  g lu co se  p ro d u c tìo n  a n d  
e n h a n c e s  p e r ip h e ra l  g lu c o se  d isp o sa l th e re b y  r e d u d n g  
b lo o d -g lu c o se  c o n c e n tr a t io n .  I t  ạ lso  in h ib i ts  lipo lysis  
th e re b y  p r e v e n t in g  th e  ío rm a tio n  o f k e to n e  b o d ies .

T h e ra p y  w i th  in s u l in  is  e s se n tia l  fo r  th e  lo n g -te rm  
su rv iv a l o f a ll p a tie n ts  w i th  ty p e  1 d ia b e te s  m ellitu s . It m a y  
a lso  b e  n e c e s sa ry  in  so m e  p a t ỉe n ts  vvith  ty p e  2  d isease . T h e  
ro le  of in s u l in  is d iscu ssed  íu r t h e r  i n  th e  M a n a g e m e n t of 
D ia b e te s  M e ll i tu s  (p . 4 5 9 .1 ) ,  D ia b e te s  M e llitu s  a n d  
P re g n a n c y  (p . 4 6 1 .3 ) ,  G e s ta t io n a l  D ia b e te s  M e llitu s  
(p . 4 6 2 .1 ), a n d  D ia b e te s  M e llitu s  i n  S u rg e ry  o r  C ritical 
C are  (p . 4 6 2 .2 ) .

C h o ic e  o f  i n s u l in .  T h e  d U íe re n t ty p es  o f in su lin  a n d  
th e ỉ r  ío rm u la t io n s  a re  d e sc r ib e d  u n d e r  D e h n itio n s  a n d  
T erm in o ỉo g y , p . 4 7 6 .1 . I n  s o m e  c o u n tr ie s  in d u d in g  th e  UK  
th e  c o m m e r d a l ly  a v a ila b le  p r e p a r a t i o n s  h a v e  b e e n  
s ta n d a rd is e d  to  a  s in g le  s t r e n g t h  c o n ta in in g  lO O units/m L ; 
a  s tr e n g th  o f  4 0 u n i ts /m L  is s till a v a ila b le  in  so m e  o th e r  
c o u n t r i e s ,  a n d  I n  o t h e r s  c o n c e n t r a t e d  i n je c t i o n s  
(5 0 0 u n its /m L )  a re  a v a ila b le  to  e n a b le  h ig h  đ o ses  to  b e  
g iv e n  su b c u ta n e o u s ly  in  a  sm a ll v o lu m e . T h e  a n a lo g u e  
in s u l in  d e g lu d e c  m a y  b e  a v a ila b le  in  s tr e n g th s  o f 
100  u n its /m L  a n d  2 0 0 u n i ts /m L .  All. ỉo rm u la t io n s  c a n  b e  
g iv en  b y  s u b c u ta n e o u s  in je c tio n , m o s t  b y  in tra m u s c u ỉa r  
ỉn je c n o n , b u t  o n ly  so m e  s o lu b le  in su l in s  a n d  sh o rt-a c tin g  
a n a lo g u e s  c a n  b e  g iv en  b y  th e  im r a v e n o u s  r o u t e .  T h e  lo n g -  
te r m  m a n a g e m e n t  o f d ia b e tìc  p a tie n ts  u su a lly  in v o lv e s  th e  
s u b c u ta n e o u s  r o u te .  S in g le -u se  s y rỉn g e s  a n d  n e e d le s , vvhich 
a re  c a lib ra te d  ỉo r  th e  p a r t ic u la r  c o n c e n tra t io n  o f  in su lin  
b e in g  g iv en , s h o u ld  p re íe ra b ly  b e  u s e d . P e n - in je c to r  dev ices 
tv h ìc h  h o ld  t h e  in su lin  in  c a rtr id g e  fo rm  a n d  m e te r  th e  
re q u ire d  d o se  a re  b e c o m in g  in c re a s in g ly  p o p u la r .  So lu b le  
in su l in  is o h e n  g iv e n ^ y  th e  in tr a p e r í to n e a ỉ  r o u te  to  p a tie n ts  
o n  c o n tin u o u s  a m b u la to ry  p e r i to n e a l  d ialysis. A  p ro d u c t  
su p p ly in g  s h o tt - a c t in g  in s u l in  b y  in h a la t io n  (Sxubera; ppzer) 
vvas w ith d ra w n  h o m  th e  m a r k e t  i n  la te  2 0 0 7 , b u t  th e  
d e v e lo p m e n t  o f  a l te m a t iv e  in h a le r  P ro d u c ts  is  c o n tin u in g .

T h e  v a r io u s  ỉo rm u la t io n s  o f  in su l in  a re  d a s siS e d , 
a c c o rd in g  to  th e i r  d u r a t i o n  o f  a c t i o n  a íte r  su b c u ta n e o u s  
in je c tio n , as  s h o rt- ,  in te r m e d ia te - ,  o r  lo n g -a c ù n g . T h e  e x a d  
d u ra t ío n  o f  a c tio n  fo r  a n y  p a r t ic u la r  p re p a ra tio n , h o w e v e r , 
is  v a r ia b le  a n d  m a y  d e p e n d  u p o n  ía c to rs  s u c h  as 
in te r in d iv id u a l  v a ria tio n , t h e  p a t ie n t 's  a n tib o d y  s ta tu s , 
w h e th e r  t h e  in su lin  is id e n tic a l  to  h u m a n  in su ỉin  o r  of 
a n im a l o rig in , th e  d o se , a n d  th e  s ite  o f  in je c tio n .
•  ShoTt-acting in su lin s  a re  t h e  s o lu b le  in su lin s , w h ic h  h a v e  

a n  o n se t  a f te r  a b o u t  3 0  m in u te s  to  1 h o u r ,  a  p e a k  a c d v ity  
a t  a b o u t  2  to  5 h o u rs ,  a n d  a  d u r a t io n  o ỉ  a b o u t  6 to  8  
h o u rs .  S o m e  a n a lo g u e s . s u c h  a s  ỉn su lin s  lispro  a n d  
asp art, a re  also  s h o rt- a c tin g , w i th  a  ỉa s te r  o n s e t  a n d  
sh o r te r  d u ra t io n  o f a c tio n  t h a n  so lu b le  in s u l in  a n d  a re  
o í te n  knovvn  as  ra p id -a c tin g  in su lin s .

•  Intermediate-acting in su l in s  i n d u d e  b ip h a s ic  in su lin s , 
i s o p h a n e  in su lin s , a n d  a m o r p h o u s  in su lin  z in c  su sp e n -  
s io n s . I n  g e n e ra l  th e s e  h a v e  a n  o n s e t  w i th in  a b o u t  2  
h o u rs , p e a k  a c tiv ity  a ỉ te r  a b o u t  4  to  12 h o u rs , a n d  a 
d u r a t ío n  o f  u p  to  2 4  h o u r s .  C o m m e rd a lly  av a ila b ỉe

. tn ix tu re s  o f  so lu b le  in su l in s  a n d  iso p h a n e  in su ỉin s  h a v e  
ac tiv itie s  w h ic h  vvould n o r m a l ly  p lac e  t h e m  w ith in  th e  
in te rm e d ia te -a c t in g  ca te g o ry .

•  M ix e d  in su l in  ã n c  s u s p e n s io n s  m a y  b e  c lass ih ed  as e i th e r  intermediatc- OT long-acting as  t h e  d u r a t io n  o f a c tio n  m a y  
b e  u p  to  3 0  h o u rs ;  t h e  o n s e t  o f  a c d o n  is g e n e ra lly  2  to  3 
h o u r s  a n d  th e  tim e  to  p e a k  a c tiv ity  6 to  15 h o u rs .

•  Long-acting in su lin s  in c lu d e  c ry s ta ll in e  in su l in  á n c  
s u s p e n s io n s  a n d  p r o ta m in e  z in c  in su lin s . T h e se  g e n e ra lly  
h a v e  a n  o n s e t  a ỉ t e r  a b o u t  4  h o u rs ,  a  p e a k  ac tiv ity  a t  
a b o u t  10 to  2 0  h o u rs ,  a n d  a d u r a t io n  o f u p  to  36 h o u rs .  
T h e  in su l in  a n a lo g u e s  in s u l in  g la rg in e  a n d  in su lin  
d e te m ir  a re  a lso  ỉo n g -a c tin g , b u t  th ese  s h o w  a  m o re  
c o n s is te n t  a b s o rp tio n  p ro íi le  w i th  lit tle  o r  n o  p ro n o u n c e d  
p e a k  o f a c tiv ity . I n su l in  d e g lu d e c  is d escrib ed  as  a n  u l tr a -  
lo n g  a c tln g  a n a lo g u e .

A ite r  in tr a m u s c u la r  in je c tio n , t h e  o n s e t  o f a c tio n  o f  a ll 
in su lin s  is g en eraU y  m o re  ra p id  a n d  th e  d u r a t io n  o í  a c tio n  
s h o rte r .

T h e  ty p e  o f  ío rm u la t io n , its  d o se , a n d  th e  h e q u e n c y  o f 
a d m in is t r a t ìo n  a re  c h o s e n  to  s u it  t h e  n e e đ ỉ  o f t h e  in d iv id u a l 
p a tie n t .  W h a te v e r  t h e  f o rm u la t io n , h u m a n  in su lin  o r  
in s u l in  a n a lo g u e s  a re  g e n e ra lly  u s e d  fo r  a ll nevvly d ia g n o se d  
d iabe tic s .

C o n t r o l .  T h e  d o s a g e  o ( in s u l in  m u s t  b e  d e te rm in e d  ỉo r  
e a c h  p a t ie n t  a n d  a l th o u g h  a  p r e d s e  d o se  r a n g e  c a n n o t  b e  
g iv en , to ta l  d a ily  s u b c u ta n e o u s  d o se s  u p  to  a b o u t  1 u n iư k g  
m a y  b e  a p p ro p r ia te .  I n s u l in  r e q u i r e m e n ts  c a n  b e  a lte re d  b y  
v a rio u s  í a a o r s  (se e  P re c a u tio n s , p .  4 8 7 .1 )  a n d  v e ry  h ig h  
d o se s  m a y  b e  n e c e s sa ry  i n  p a t ie n ts  vvith  in su l in  re s is ta n c e  
(p . 4 8 9 .1 ) . T h e  d o se  s h o u ld  b e  a d ju s te d  as  n e c e s sa ry  
a c co rd in g  to  th e  re su lts  o f  r e g u la r  m o n ito rin g  of b lo o d  
c o n c e n tra t io n s  (o r o c c a s io n a lỉy  u r in e  c o n c e n t ta t ìo n s )  o f 
g lu co se  b y  th e  p a d e n t  I n  p ra c tic e , t h e  BNF su g g ests  t h a t  i t  is 
g e n e ra lly  a c c e p ta b le  fo r  p a tie n ts  t o  a im  fo r  b lo o d -g lu c o se

c o n c e n t r a t i o n s  b e tw e e n  4  a n d  9 m m o l / l i t r e  (4  to  
7 m m o ỉ / ỉ iơ e  p re p ra n d ia lly , a n d  less  t h a n  9 n u n o l / l i t r e  
p o s tp ra n d ia lly )  w i th  th e  u n d e rs ta n d in g  th a t  o ccasio n a l 
v a ria tio n s  o u ts id e  th is  ra n g e  m a y  o c c u r. L o n g - te rm  c o n tro l  
is  đ e te rm in e d  b y  m o n ito iin g  g ly ca te d  h a e m o g lo b in  (HbAic) 
c o n c e n tra tio n s ;  id ea lly  th e  a im  is a n  H b A lc le v e l  o f 6 .5  to  
7 .5 %  (48  to  5 9 m m o l/m o l)  o r le s s .  H ovvevẽr, r e c o m m e n d a -  
t io n s  v a ry  b e tw e e n  a u th o r ítie s , a n d  m a y  d e p e n d  o n  íac to rs  
s u c h  as age a n d  co m o rb id itie s ; fo r  f u r th e r  d e ta iỉs  see  
M o n ito r in g  o f T h e ra p y  in  D ia b e te s  M e llitu s , p .  4 6 1 .1 .

T h e  a im  o f a n y  r e g i m e n  sh o u ld  b e  t o  a c h ie v e  th e  b e s t 
p o ss ib le  c o n tro l o{ b lo o d  g lu co se  b y  a t te m p tin g  to  m ỉm ic  as 
c lo se ly  as p o ssib le  th e  p a t t e m  of o p t im u m  e n d o g e n o u s  
in s u l in  se c re tio n . M a n y  reg im e n s  in v o lv e  th e  u s e  o f  a  s h o rt-  
a c tin g  so lub le  ũ i s u l in  w ith  a n  in te rm e d ia te -a c t in g  in su lin , 
s u c h  as iso p h a n e  in su lin  o r  in su lin  z ứ ic  su sp e n s io n , o f te n  
g iv e n  tvvice d a ily . B asa l-bo lus  re g im e n s , u s in g  m u lú p le  
d a ily  in ịe c d o n s  to  im p ro v e  g ly ca e m ic  c o n t r o l  ty p ica lly  
c o m b in e  a n  in te rm e d ia te -  o r  lo n g -a c tin g  b a sa l in su l in  ( in  
t h e  e v e n in g  o r  tw ic e  daily ) w i th  a  d o se  o f  s h o rt-a c tin g  
in s u l in  b e ío re  e a c h  m ea l. A  c o n tin u o u s  s u b c u ta n e o u s  
in s u l in  in íu s io n  (Csn) c a n  b e  a  s u ita b le  a l te m a t iv e  fo r 
in te n ã v e  th e ra p y  in  som e p a tie n ts .  c s n  d e liv e rs  a  c o n s ta n t  
b a s a ỉ  in lu s io n  o f  in su lin , w i th  p a tie n t-a c tív a te d  b o lu s  doses 
b e ío r e  e a c h  m ea l. A  sh o rt-a c tin g  s o lu b le  in s u l in  o r  in su lin  
a n a lo g u e  is u se d , a l th o u g h  so m e  ío rm u la t io n s  o t  so lu b le  
in s u l ỉn  a re  u n s u ita b le  b e c a u se  o ỉ  t h e  r isk  o f  c a th e te r  
o b s tru c tio n ; Ũ1SUỈŨ1 su sp en s io n s  a n d  lo n g -a c tin g  a n a lo g u e s  
a re  a lso  u n s u ita b le .  P a tie n ts  u s in g  c s n  n e e d  to  b e  w e ll- 
m o tiv a te d , a b le  to  m o n ito r  th e i r  o w n  b lo o d  g lu co se , a n d  
h a  v e  a ccesỉ to  e x p e r t  a d v ic e  a t  a lỉ tim e s. A  o n c e -d a ily  
in ịe c tio n  of a n  i n te n n e d ia te -o r  lo n g -a c tin g  in s u l in  is  n o w  
g e n eraU y  c o n s id e red  to  b e  a c ce p ta b le  o n ly  fo r  th o se  p a tie n ts  
vv ith  ty p e  2  d iab e te s  m e ll itu s  w h o  s till r e ta in  so m e  
e n d o g e n o u s  in s u l in  s e c re tio n  b u t  n e v e r th e le s s  re q u ire  
in s u l in  th e ra p y .

K e t o a d d o s i s .  In su lin  is  a lso  a n  e s se n tia l  p a r t  o ỉ  th e  
e m e rg e n c y  m a n a g e m e n t  o f d iab e tic  k e to a d d o s is .  O n ly  
s h o rt-a c tin g  so lu b le  in su ỉin s  s h o u ld  b e  u se d . T re a tm e n t  
i n d u d e s  a d e q u a te  Đuid re p la c e m e n t,  u s u a lly  b y  in ỉu s in g  
s o d iu m  ch lo rid e  0 .9 %  in itia lly , a n d  th e  u s e  o f  p o ta s s iu m  
sa ỉts  to  p re v e n t  o r  co rre c t h y p o k a la e m ia . In s u l in  s h o u ld  b e  
g iv e n  b y  c o n tin u o u s  in tra v e n o u s  in íu s io n  u  possib le , 
a l th o u g h  o th e r  ro u te s  h a v e  a lso  b e e n  u se d . S in ce  in su lin  
n o r m a l ly  c o rrec ts  h y p e rg ly c a em ia  b e ỉo re  k e to s is  i t  is u s u a lly  
n e c e s sa ry  to  c o n tin u e  g iv in g  in su lin  o n c e  n o n n o g ly c a e m ia  
h a s  b e e n  a c h ie v e d  b u t  to  c h a n g e  th e  r e h y d r a tio n  Q uid  to  a  
g lu c o se  in iu s io n  so  th a t  th e  a d d it io n a ỉ  g lu c o se  p re v e n ts  th e  
d e v e lo p m e n t o f  h y p o g ly ca e m ia . F o r d e ta ils  o f  r e g im e n s  see  
D ia b e tic  E m e rg e n d e s ,  u n d e r  D iab e tes  M e llitu s , p . 4 8 3 .3 .

G e n e ra l  re v ie w s  of in su lin  a n d  i ts  use.*"4 I t  h a s  b e e n  
s u g g e s te d  th a t  t h e  p le th o ra  o f  in su l in  p re p a ra tio n s  av a ila b le  
m ig h t  sensib ly  b e  re d u c e d ,2 a l th o u g h  o th e r s  d isp u te  th is .7
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A d m in is trc itio n . ADMINISTRATION ROUTES. T h e  lo n g -te rm  
m a n a g e m e n t  o l  d iab e tic  p a tie n ts  u s u a lly  in v o lv e s  in su lin  
in je c tio n  b y  th e  s u b c u t a n e o u s  ro u te ,  u s in g  a  s y rin g e  o r  
in s u l in  p e n  d e v ic e . T h e  depth of in je c tio n  is im p o r ta n t  
s ín c e  in su lin  is a b so rb e d  m o re  rap id ly  a í te r  in ư a m u s c u la r  
t h a n  s u b c u ta n e o u s  in je c tio n ; in a d v e r te n t  in tr a m u s c u la r  
in je c tio n  m a y  th e re to re  le a d  to  g re a te r  d a y - to - d a y  v a ria b il-  
i ty  i n  b lo o d -g lu c o se  c o n tro l .1 F u l l-d e p th  v e rt ic a l  in je c tio n  
c a n  in c re a se  t h e  c h a n c e  o f  in tr a m u s c u la r  in ịe c tio n , p a rt i-  
c u la r ly  in  le a n  p a tíe n ts .  T e c h n iq u e s  fo r  m in im is in g  In tra -  
m u s c u la r  a d m in is t r a d o n  i n d u d e  in ịe c tin g  in to  ạ  ra ise đ  
s k in  ío ld , in je c tin g  a t  a  45  d e g re e  a n g le  in s te a d  o{ p e rp e n -  
d ic u ỉa r  to  th e  s k ỉn  su ría c e , a n d  th e  u s e  oi a  s h o r te r  n e e -  
d le .1 ’ In c o n s is te n c y  in  t h e  tim e  la p se  b e ío r e  w ith d ra w in g  
t h e  n e e d le , a n d  th e  p ossib le  r e ũ u x  o f  in s u l in  h o m  th e  su b - 
c u ta n e o u s  t is su e  ư  th e  n e e d le  is  v v ith d ra tv n  to o  q u ick ly , 
m ig h t  also  c o n tr ib u te  to  v a ria b ility  i n  t h e  a b so rb e d  in su l in  
d o s e .1

T h e  a n a to m ic  site oi s u b c u ta n e o u s  in s u l in  k ỳ e c tio n  is 
u s u a lỉy  r o ta te d  i n  a n  a tte m p t  to  d e c re a se  lo ca l a d v e rse  
eK ects  (see A d v e rse  Effects, p .4 8 5 .2 ) .  H o w e v e r , .th e  ra  te  of 
a b s o ip t io n  v a rìe s  be tvveen  s ite s  a n d  s u c h  a  p ra c tic e  m a y  also  
c o n tr ib u te  to  d a y - to -d a y  v a r ia b il i ty  i n  b lo o d -g lu c o se  
c o n c e n tra t io n s .4 F o r  e x a m p le , la rg e  v a r ia t ìo n s  i n  b lo o d - 
g lu c o se  c o n c e n tra tio n s  h a v e  b e e n  r e p o r te d  o n  su b c u ta -

n e o u s  in je c tio n  in to  th e  th ig h .5 Som e h a v e  su g g e s te d  
ro ta t io n  o f in je c tio n  s ite s  w ith in  a n  a n a to m ic  reg io n , o r  
possib ly  u se  o f  th e  sa m e  a n a to m ic  reg io n  fo r  in je c tio n s  
g iv e n  a t a  s p e d h c  t im e  o f  day .1'4

Jtt injeđors d e liv e r  in s u l in  a t h ig h  p ressu re  a c ro ss  t h e  s k in  
in to  th e  su b c u ta n e o u s  tis su é  vv ithou t u se  of a  n e e d le .4’7 T h e  
g re a te r  d isp e rs io n  o b ta in e d  gives m o re  rap id  a b s o rp t io n  of 
s h o rt-  a n d  in te rm e d ia te -a c tin g  in su lin s  a n d  c o n s e q u e n t ly  
red u c e s  th e  to ta l  d u r a t io n  of a c tio n .6 M ild p a in , b ru is in g , 
a n d  b leed in g  m a y  b e  a  p ro b le m .6'* D espite  h a v in g  b e e n  
a v a iỉab le  ío r  so m e  y e ars , th e re  is little  in ío rm a tio n  a b o u t  
th e i r  bene& ts a n d  r isk s  a n d  th e y  a re  n o t  w id e ly  u s e d .7 
H o w ev er, re su lts  ŨI a  sm a ll s tu d y  in  w o m e n  w ith  g e s ta tìo n a l  
d iab e te s  h a v e  su g g e ste d  th a t  j e t  ih jé c tío n  m á y  b e  a s s o d a te d  
vvith ỉess v a ria d o n  in  p o s tp ra n d ia l  b lo o d -g lu co se  c o n c e n -  
ư a t io n  a n d  a  lovver in d d e n c e  of in su l in  a n tib o d ie s .9

In su lin  p re p a ra tio n s  m a y  a lso  b e  g iv en  b y  i n t r a m u s -  
c u l a r  in je c tio n . A b so rp tio n  is m o re  rap id  t h a n  h o m  a 
su b c u ta n e o u s  in je c tio n . H ow ever, e x e rd s e  m a y  p ro d u c e  
c o n s ìd e rab le  v a ria tìo n s  in  in su lỉn  a b so rp tío n  a h e r  in tr a -  
m u sc u la r  in ịe c tio n .10 So lub le  in su lin s  a n d  r a p id -a c tin g  
so lu b le  in su lin  a n a lo g u e s  m ay  b e  g ỉv e n  I n t r a v e n o u s l y ;  th is  
r o u te  is u se d  in  d ia b e tic  k e to a d d o s is , a n d  also  in  s u rg e ry  a n d  
lab o u r.

T h e  su b c u ta n e o u s  a n d  in tra v e n o u s  ro u te s , a n d , ra re ly , 
t h e  in tra m u s c u la r  r o u te  h a v e  a ll  b e e n  u s e d  fo r  t h e  
c o n tin u o u s  a d m in is t r a t io n  o f  in s u l in  (see  I n te n s iv e  
A d m in ls tra t ío n  R e g ù n e n s , p . 4 8 2 .3 ).

F o rm u la tío n s  of in s u l in  ỉo r  i n t r a n a s a l  u se  a re  u n d e r  
L nvestigation.8-11' 11 T h e y  h a v e  b e  e n  t iie d  in  b o th  ty p e  1 a n d  
ty p e  2  d iab e tes, b u t  b io av a ilab ility  is lo w  a n d  v a ria b le . 
A b so rp tio n  e n h a n c e rs  h a v e  b e e n  u s e d  to  f a d l ỉ ta te  u p ta k e  of 
in su l in  h o m  th e  n a sa l  m u co sa  a n d  local a d v e rse  e ííe c ts  a re  
d e p e n d e n t,  in  p a rt , o n  th e ir  irr ita n c y . S im ilarly , b u c c a l  
ío rm u la t io n s  a re  u n d e r  in v e s tìg a tio n ,’ '13' 14 a n d  h a v e  
b e c o m e  a v a ilab le  in  s o m e  c o u n tr ie s  ỉo r  u se  as  s h o rt- a c tin g  
p ra n d ia l  doses o f  in su lin  (Oral-Iyn; Gentrex).

D evices fo r  d e liv e rin g  in su lin  to  th e  lu n g s  Via o ra l  
i n h a l a t i o n  h a v e  b e e n  d ẹyeloped .* '15' 1* In h a le d  in s u l in  is  
e ffec tive  in  m a in ta in in g  g iycaẽm ic  c o n ư o l in  b o th  ty p e  1 
a n d  ty p e  2 d ia b e te s .1*"22 A lth o u g h  th e re  is so m e  e v id e n c e  
h o m  lo n g e r - te rm  s tu d ie s  th a t  i t  is  s ligh tly  less e ữ e c d v e  t h a n  
su b c u ta n e o u s  in je c tio n , p a tie n t  a c cep tab ility  is h ig h e r  w i th  
in h a le đ  in su l in .19 I t  is  g iv e n  b e ío re  m ea ỉs  as  a  sh o r t - a c t in g  
in su l in  in  p a tie n ts  a lso  rece iv in g  in te rm e d ia te  o r  lo n g -a c tin g  
s u b c u ta n e o u s  in su lin s  o r  oral a n tíd iabe tíc s ; i n  ty p e  2  
d iab e te s  i t  h a s  also  b e e n  used  a lo n e . D a ta  re g a rd in g  th e  
lo n g -te rm  s a ỉe ty  o f in h a le d  in su lin  n e e d  to  b e  c o lỉec ted , 
g iv e n  rep o rts  o f  p u lm o n a ry  e tte c ts  a n d  h ig h e r  levẹ ls  o f 
in s u l in  a n tib o d ie s  in  p e o p le  w ith  ty p e  1 d ia b e te s . A  fe w  
cases  of p r im a ry  lu n g  m a l ig n a n d e s  h a v e  o c c u rre d  in  d ỉn ic a ỉ  
s tu d ie s  o f in h a le d  in su l in .  a t  a  h ig h e r  i n d d e n c e  t h a n  m  
c o m p a ra to r - tr e a te d  p a tie n ts .  H o w e v e r, th e  n u m b e r  of cases  
w a s  to o  sm all to  d e te rm in e  w h e th e r  th e se  e v e n ts  w e re  
re la te d  to  in h a le d  in su l in ,  a n d  a ll a ữ e a e d  p a tie n ts  h a d  a 
h is to ry  of d g a re t te  sm o k in g . T h e  firs t lic e n sed  p r o d u c t  fo r  
in h a ỉa tio n  (Exubtra; Pfizer) w as w ith d ra w n  h o m  t h e  m a rk e t  
i n  la te  2 0 0 7 , a l th o u g h  o th ẹ r  P ro d u c ts  a r e  s till  in  
d ev e lo p m e n L

E n d o g e n o us in su lin  is de liv e re d  in to  th e  p o r ta l  v e n o u s  
System , a n d  th e n  p asses  im m e d ia te ly  to  th e  l iv e r  w h e r e  a- 
la rg e  h a c tio n  o f th e  in s u l in  is e x tra r te d .  T he  a b o v e  ro u te s  o í  
a d m in is tra t io n  a ll d e liv e r  in su l in  in to  t h e  p e r ip h e ra l  
d rc u la tio n , vvith th e  r is k  of p e rip h e ra l  h y p e rin s u lin a e m la  
w h ic h  h a s  b e e n  c o n s ỉd e re d  a r isk  ía c to r  fo r a th e r o s d e r o t ic  
co m p lica tio n s .23 G iv ing  in su lin  Via th e  i n t r a p e r ỉ t o n e a ỉ  o r  
o r a l  ro u te s  m a y  o v e rc o m e  th is  p ro b le m  to  so m e  e x te rn .  
P e r ito n e a l  in su l in  is u s e d  ro u tin e ly  in  d iabetics  u n d e rg o in g  
c h ro n ic  a m b u la to ry  p e ri to n e a l  d ialysis,24,15 b u t  h a s  a lso  
b e e n  u se d  fo r  c o n tín u o u s  a d m in is tra t io n  (see  In te n s iv e  
A d m in is tra tio n  R e g im e n s , p . 4 8 2 .3 ) . V arious f o rm u la tio n s  
o f  in su lin  fo r  o ra l d e liv e ry  a re  a lso  u n d e r  m v es tig a tlo n .* '12- 
14,26 X r a n s d e r m a l* 13'27 in su ỉin  h a s  a lso  b e e n  trie d .
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INSUUN ANAIOGUES. M o s t of th e  in su l ìn  in  p h a rm a c e u tic a l  
p r e p a r a tio n s  is in  th e  lo rm  o f h e x a m e rs , w h ic h  tak e  tim e  
to  d is s o d a te  i n to  d im e rs  a n d  m o n o m e rs  th a t  c a n  b e  
a b s o rb e d  íro to  a  s u b c u ta n e o u s  s ite . S u b s titu tio n  o f a m in o -  
a d d  re s id ù e s  in  t h e  in su lin  m o le c u le , u s in g  re c o m b in a n t 
D N A  te c h n o lo g y , h a s  p ro d u c e d  in su l in  a n a lo g u e s  su c h  as  I 
in s u l in  a s p a r t  a n d  in su lin  lisp ro  th a t  ío rm  less s tab le  h e x -  
a m e rs  a n d  a re  th e r e ío r e  a b so rb ed  m o re  rap id ly . S im ilarly , 
s tr u c tu r a l  c h a n g e s  h a v e  b e e n  m a d e  to  d e v e lo p  lo n g -a c tin g  
b a sa l a n a lo g u e s , s u c h  as in su lin  d e te m ir  a n d  in su lin  g la r-  
g in e , a s  d e sc rib ed  b e lo w .

I n  t h e  shơrt-actìng a n a lo g u e  i n s u l i n  l i s p r o ,  th e  B 28  a n d  
B 2 9  re s id u e s  a re  r e p la c e d  vvith ly sin e  a n d  p ro lin e ,  
re sp e c tìv e ly . C o m p a re d  w ith  h u m a n  re g u la r  in su lin , it  h a s  
a  ỉa s te r  o n s e t  o f  a c tio n  (vvithin 15 m in u te s ) .  p e a k s  e a rlie r . 
a n d  h a s  a  s h o r te r  d u ra t io n  o í  a c tio n  (2 to  5 h o u rs ) . A s a 
r e s u l t ,  in s u l in  lisp ro  is g iv en  sh o rtly  b e ío re  m ea ls . b u t  c a n  
a lte m a t iv e ly  b e  g iv e n  im m e d ia te ly  a f te r  e a tin g  if n e c essa ry . 
ỉ n  d ỉa b e t ic  p a tie n ts ,  i t  c o n ư o ls  p o s tp ra n d ìa l  g lu co se  
c o n c e n tra t io n s  a n d  g ly ca ted  h a e m o g lo b in  (H bA lc) a t  le a s t 
a s  w e l l  a s  r e g u la r  in su lin , w i th o u t  a n  in c re a se d  risk  of 
h y p o g ly c a e m ia .1 A s w eU  as a d u lts , in su l in  lisp ro  m a y  b e  
u s e d  in  c h ild re n  a n d  h a s  b e e n  g iv e n  d u r in g  p re g n a n c y . I t  is 
su ita b le  fo r  u se  i n  a  c o n tin u o u s  su b c u ta n e o u s  in su lin  
i n ỉu s io n  ( c s n )  a n d  m a y  b e  g iv e n  in tra v e n o u s ly  in  th e  
t r c a tm e n t  o f  k e to a d d o s is  o r  d u r in g  s u rg e ry .1 In su lin  Iisp ro  
h a s  a lso  b e e n  c o m p le x e d  w ith  p ro ta m in e  to  p ro d u c e  a n  
in te n n e d ỉa te -a c tin g  ỉo rm , vvhich is a v a ilab le  as  a  b ip h a s ic  
p r e p a r a t io n .1'2 A  fe w  cases o f r e sp o n se  to  in su lin  lisp ro  in  
p a t i e n t s  w i th  s e v e r e  in s u l in  r e s i s ta n c e  h a v e  b e e n  
r e p o r te d .3'4

I n s u l ỉ n  a s p a r t  is  a n o th e r  sh o rt-a c tin g  in su lin  a n a lo g u e , 
w i th  a s p a r t ic  a d d  r e p la d n g  p ro lin e  a t  p o s it io n  B 2 8 .5’4 I t  is 
a ls o  u s e d  im m e d ia te ly  b e ío r e  m c a ls  a n d  C o n tro ls  
p o s tp r a n d ia l  b lo o d -g lu c o se  c o n c e n tra tio n s  a t  le a s t as w e ll  
a s  r e g u l a r  b u m a n  in s u l in ,  a n d  m a y  c a u se  íev v er  
h y p o g ly c a e m ic  e p iso d es . Like in su l in  Uspro, in su lin  a sp a r t  
m a y  b e  g iv e n  to  a d u lts , c h ild ren , a n d  p r e g n a n t  w o m e n . 
u s e d  i n  c s n ,  o r  g iv e n  in tra v e n o u s ly .  I t  h a s  a lso  b e e n  
ío rm u la te d  w i th  p ro ta m in e  to  c re a te  a  b ip h as ic  p re p a ra -  
t io n .2-7

I n s u l i n  g l u l i s i n e  is a n o th e r  in su l in  a n a lo g u e . w i th  
a s p a ra g in e  a t  p o s it io n  B 3  re p la c ed  b y  ly sin e , a n d  ly sin e  a t 
B 2 9  re p la c e d  b y  g lu ta m ic  a d d .*  I t  a lso  h a s  a  rap id  o n s e t  
( a b o u t  2 0  m in u te s )  a n d  sh o rt  d u ra t ìo n  oi a c tìo n  (4 h o u rs ) .  
a n d  is  g iv e n  a b o u t  15 to  2 0  m ỉn u te s  b e ío re  m ea ls  o r  sv ith in  
2 0  m in u te s  a f te r  s ta r tin g  th e  m e a l. , ' 1° In su lin  gluU sine h a s  
p r o v e n  e íle c tiv e  in  th e  c o n ư o l of b lo o d  g lu co se  in  d ia b e tìc  
a d u lts ,  b u t  th e r e  is l im ite d  in lo rm a t ío n  a b o u t  its  u s e  in  
y o u n g  c h ỉld re n  a n d  p r e g n a n t  vvom en . I t m a y  also  b e  g iv e n  
b y  c s n  o r  in tr a v e n o u s ly .

A  s y s te m a tíc  r e v ie w u  o f s tu d ie s  c o m p a r in g  sh o rt-a c tin g  
in s u l in  a n a lo g u e s  (asp a rt, g lu lisin e , o r  lispro) vvith re g u la r  
in s u l in  fo u n d  e v ỉd e n c e  o f  a  m in o r  b e n e Đ t b o m  a n a lo g u e s  in  
ũ n p r o v ta g  H bA ic v a lu e s  in  a d u lt ỉ  w i th  ty p e  1 d iab e tes. T h e  
e f f e d  w a s  m o re  p ro n o u n c e d  in  s tu d ie s  u s in g  c s n  a n d  in  
s m d ie s  vvith a n  in te rv e n t io n  p e rio d  o f  m o re  th a n  3 m o n th s .  
N o  s u p e rio ri ty  c o u ld  b e  s h o w n  Ún ty p e  2 d iabe tic s . O v e ra ll 
h y p o g ly c a e m ia  w a s  sứ n ilar, b u t  s e v e re  e p iso d es  o c c u rre d  
le ss  o f te n  in  th e  a n a lo g u e  g ro u p . H o w e v e r, th e  e ữ e c ts  of 
lo n g - te tm  a n a lo g u e  th e ra p y  o n  m ic ro v a sc u la r  co m p lỉca - 
t ìo n s  o f  d ia b e te s  r e m a in  to  b e  s tu d ie d . A n o th e r  revievv12 th a t  
in d u d e d  s tu d ie s  o f  b ip h a s ic  in su lin  a n a lo g u e s  in  a d u lts  vvith 
ty p e  2  d ia b e te s  c c n d u d e d  th a t  th e y  w e re  s ira ila r  to  b ip h as ic  
h u m a n  in su l in  in  c o n tro llin g  ía s tìn g  g lu co se  a n d  H bA lc, b u t

m o re  e ffec tíve  in  lo w e rin g  p o s tp ra n d ia l  g lu co se  c o n c e n tra -  
t io n s .  P re m íx e d  a n a lo g u e s  m a y  a lso  p r o v id e  b e t t e r  
g ly ca e m ic  c o n tro l  t h a n  lo n g -a c tin g  in su lin  a n a lo g u e s  a n d  
n o n - in s u l in  a n ú d ia b e tic s .

R e c o m b in a n t DN A  te c h n o lo g y  h a s  a lso  b e e n  u se d  to  
p ro d u c e  a  long-acting b asa l in su l in  a n a lo g u e , i n s u l i n  
g l a r g in e ,  in  vvhicb  g ly c in e  re p la c es  a sp a ra g in e  a t  p o s it io n  
A 2 Ỉ a n d  tvvo a rg in in e  m o le c u le s  a re  a d d e d  to  t h e  C- 
te rm in u s  o f th e  B C hain .13"15 I t  is a v a ila b le  as a  s o lu tio n  a t  p H  
4; o n  s u b c u ta n e o u s  in je c tio n  a n d  n e u tra lis a tio n  b y  tis su e  
b u í íe r in g  p ro cesses , m ic ro p re d p i ta te s  a re  lo rm e d  th a t  
s lo w ly  re le a se  in su lỉn  g la rg in e  o v e r  2 4  h o u rs  w i th  n o  
p ro n o u n c e d  p e a k  in  c o n c e n tra t io n  o r  in  m e ta b o lic  ac tiv ity . 
As a re su lt, in su lin  g larg in e  is g iv e n  o n c e  d a ily  a t  a n y  tim e , 
b u t  sh o u ld  b e  g iv en  a t  th e  sa m e  t im e  e a c h  d a y . T h e  
p ro lo n g e d  e ữ e c ts  o f  in su lín  g la rg in e  m a y  b e  a đ v a n ta g e o u s  
in  t h e  m a n a g e m e n t  o f p a d e n ts  w h o  a re  su sc e p tib le  to  
m o m in g  h y p e rg ly c a em ia  (see  p . 4 8 8 .1 ) . C o n ư o lle d  s tu d ie s  
h a v e  re p o r te d  in su lin  g larg in e  to  b e  m o re  e ffec tiv e  th a n  
h u m a n  is o p h a n e  in su lin  in  p r o d u d n g  g ly caem ic  c o n ư o l  as 
p a r t  o f a b a sa l-b o lu s  reg im en , a n d  to  b e  a s s o d a te d  w ith  
fe w e r  h y p o g ly ca e m ic  e p iso d e s .15 H o w ev er, a sy s te m atic  
rev ievv14 o f s tu d ie s  in  a d u lts  vvith ty p e  2 d iab e te s  d id  n o t  lin d  
a s ig n ilic a n t a d v a n ta g e  o v e r  h u m a n  iso p h a n e  in su lin  in  
g ly ca e m ic  c o n tro l . In su lin  g la rg in e  vvas asso c ia te d  w ith  
fe w e r  h y p o g ly ca e m ic  e v e n ts  re p o r te d  b y  s tu d y  p a n id p a n ts .  
b u t  c o n rirm e d  a n d  s e v e re  h y p o g ly c a e m ia  w e r e  n o i  
s ig n ilic a n tly  d iffe re n t; th e re  w a s  s lỉg h tly  less vveight g a in  
w ith  iso p h a n e  in su lin . In su lin  g la rg in e  m a y  b e  u se d  in  
c h ild re n  o v e r  2 y e a rs  o f age.

I n s u l i n  d e t e m i r  is a n o th e r  lo n g -a c tin g  in s u l in  
a n a lo g u e . I t is a  n e u tra l  so lu b le  h u m a n  in su lin  a n a lo g u e  
in  w h ic h  th e  te rm in a l a m in o  ac id  a t  B 30  h a s  b e e n  re p la c ed  
b y  m y ris tic  ac id , a 1 4 -ca rb o n  ía t ty  a d d  Chain. T h is  a llo w s  
in su lin  d e te m ir  to  b in d  rev e rs ib ly  to  a lb u m in . p r o d u d n g  
s low  a b so rp tio n  a n d  a p ro lo n g e d  a n d  c o n s is te n t  m e ta b o lic  
effec t fo r u p  to  2 4  h o u rs , p e rm itt in g  o n c e  o r  tvvice d a ily  
d osing . I t a p p e a rs  to  b e  a t  le a s t a s  e ífe c tiv e  as  iso p h a n e  
in su lin  in  m a in ta in in g  o v e ra ll g ly ca e m ic  c o n tro l b u t  vvith 
less in tr a p a t ie n t  v a riab ility , a  s im ila r  o r  lovver rísk  o f 
h y p o g ly ca e m ia , a n d  less b o d y -w e ig h t g a in .17 A  sy s te m atic  
r e v ie w 1* lo u n d  n o  d in ic a lly  r e le v a n t  d iữ e re n c e s  in  e líicacy  
b e tw e e n  in su lỉn  g larg in e  a n d  in su l in  d e te m ir  a l th o u g h  th e  
ío rm e r  w a s  a s s o d a te d  vvith íe w e r  in je c tio n -s i te  rea c tio n s , 
a n d  th e  la n e r  w ith  less w e ig h t g a in . In su lin  d e te m ir  m a y  b e  
u se d  in  c h ild re n  ag ed  2 y e a rs  a n d  o ld e r , a n d  c o n s id e ie d  fo r  
u se  in  p r e g n a n t  w o m e n .

A  sy s te m a tic  rev ievv19 o f  s tu d ie s  in  ty p e  2 d iab e tic s  ío u n d  
th a t  lo n g -a a ừ ig  in su l in  a n a lo g u e s  (d e te m ir  o r  g la rg in e )  h a d  
a s im ila r  e lỉe c t  to  i ỉo p h a n e  in s u l in  o n  g ly ca e m ic  c o n tro l, 
a l th o u g h  th e y  m a y  b e  a s so d a te d  w ith  less h y p o g ly ca e m ia , 
i n d u d in g  n o c tu m a l  e v e n ts . T h e  a u th o rs  su g g e ste d  a 
c a u tio u s  a p p ro a c h  to  t h e  u s e  o f th e se  a n a lo g u e s  u n t il  
ỉ u n h e r  etC cacy  a n d  sa ie ty  d a ia  b e c o m e  a v a ilab le .

I n s u l i n  d e g lu d e c  is a n  u l tr a - lo n g -a c tin g  n e u tr a ỉ  so lu b le  
in su lin  a n a lo g u e , in  vvhich th e  a m in o  a d d  a t  p o s it io n  B 3 0  is 
d e le te d  a n d  h e x a d e c a n o ic  a d d  is a t ta c h e d  to  th e  ly sin e  a t  
B 29  v ía  a  g lu ta m ic  a d d  sp a ce r . A fter s u b c u ta n e o u s  
in je r tio n ,  m o le c u le s  se lf -a s so d a te  in to  m u lt i-h e x a m e r ic  
c h a in s  to  fo rm  a d e p o t, w h ic h  slovvly d isso d a te s  to  re le a se  
a c tiv e  m o n o m e rs  th a t  a re  a b so rb e d  in to  th e  d r c u la t io n .  It 
h a s  a  d u ra t io n  o f  a c tio n  o ỉ  m o re  t h a n  4 2  h o u rs ,  a n d  is 
re p o r te d  to  h a v e  a Hat, s tab le  g lu co se -lo w erin g  c ffe c c  s te a d y  
State o c c u rs  a f te r  2 to  3 d a y s  o f a d m in is tra t io n . In su lin  
d e g ỉu d e c  is u s e d  as  a  o n c e  daily  in je c tio n , a n d  a ỉ th o u g h  it 
s h o u ld  b e  g iv e n  a t  th e  sa m e  tim e  e a c h  d a y  its  lo n g  d u ra t ìo n  
o f a c tio n  a llo w s  fo r  so m e  H exib ility  in  d o sin g . I t  a c h ie v e s  
s im ila r  g ly ca e m ic  c o n tro l  to  in su l in  g larg ine. b u t  w i th  Iess 
l is k  o i n o c tu m a l  h y p o g ly c a e m ia .20"27 ln su lin  d e g lu d e c  h a s  
a lso  b e e n  in v e s tìg a te d  in  th re e  t im e s  a vveek re g im e n s .22
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j INĨĨNSIVE ADMINISTRATÌON REGIMENS. In te n s iv e  in su iin  reị i- 
I m e n s  a im  to  m im ic  m o re  d o s e ly  th e  p h y sio lo g ica l in su l  n 
1 p a tte rn  in  vvhich a basal in su lin  c o n c e n tra tio n  is supp l 
; m e n te d  b y  a p rc p ra n d ia l  b o o s t o f in su lin . S u c h  in te n s i  'e 
i re g im en s  a re  u se d  to  p ro v id e  tig h t c o n tro l  in  a n  a tte m p t  o 

a v o id  lo n g -te rm  c o m p lica tio n s  (see  p . 4 6 2 .3 ).
In te n s il ie d  in su lin  r e g im e n s  h a v e  th e  a d v a n ta g e  >f 

im p ro v in g  th e  p a t i e n f s  liíe s ty le  a n d  allovving flex ib ility  n 
t im in g  o f  m ea ls . H o w e v e r, c a re íu l d ie ta ry  c o n tro l  m u s t  st II 
b e  m a iru a in e d  a n d  re g u la r  m o n ito rin g  o l  b lo o d -g lu c o  e 
c o n c e n tr a t io n s  is  a n  im p o r ta n t  c o m p o n e n t  o f  su< h 
reg im en s . T h e re ío re  p a ú e n ts  m u s t b e  w e ll-m o tiv a te  i, 
reliab le , a n d  a b le  to  m o n ito r  th e ir  o w n  b lo o d  g lucose , ar d 
m u s t h a v e  access to  c x p e rt  2 4 - h o u r  h e lp .

In m u l t i p l e  d a i l y  i n j e c t i o n  regimens, the basal insul n 
is provided by injection of an intermediate- or long-aair g 
insulin or insulin analogue, given usually ai night, ar d 
soluble insulin or a short-aaing anaiogue given belore eat h 
main meal. Systems for c o n t i n u o u s  a d m i n i s t r a t i o n  may 
be designed on an open-loop or dosed-Ioop delivery System. 
Opm-loop Systems comprise an inlusion pump with the 
infusion rate programmed or controlled manually accordirg 
to blood-glucose monitoring carried out manually or 
continuously by a subcuianeoụs glucose sensor. Cỉosed-loi p 
Systems (the ‘artihcial pancreas") consist of an insulin pum:>, 
a glucose sensor, and a Computer for analysis of bloo< - 
glucose data and adjustment of insulin delivery. Systems f( r 
continuous adminisưanon have most commonly used th e 
subcutaneous route. but intraperiioneal, intravenous, ( r 
intramuscular iníusion have also becn used.

T h e  most extensively used o p e n - I o o p  System s 
c o n tin u o u s  su b c u ta n e o u s  in s u l in  in ỷusion  (CSII) using a 1 
extemal pump. A banery-povvered pump infuses solublỉ 
insulin or a  short-acting analogue Via a subcutaneois 
catheter which is resited every 2 to 3 days. A  backgroun 1 
iníusion is given at a predetermined rate, and preprandi. I 
bolus doses given using an ovenide. svvãtch or manu< I 
drive.1 c s n  appears to provide better glycaemic control tha 1 

conventional injection therapy.2 It may be only slightl t  
more eKective than optimised multiple daily injectio 1 

therapy in type 1 diabetics,2"4 although the use of I 
continuous subcutaneous glucose sensor might íurther 
improve glycaemic control with pump therapy.7 c s n  ma ’ 
be used in all age groups including chiỉdren,33tl&-9 an 1 
mỉght be particularly usehil in very young children becaus: 
of their erratic food intake and reduced ability to conve ' 
symptoms oi hypoglycaemia.10

In te n s iv e  r e g im c n s  a re  a s so c ia te d  w ith  d e c re a s e  I 
h y p o g ly ca e m ic  av vareness  a n d  m o re  se v e re  h y p o g ly c a e m i: 
ep iso d es  c o m p a re d  w i th  c o n v e n tio n a l th e r a p y .11 A lth o u g ỉi  
s tu d y  re su lts  h a v e  b e e n  m ix e d  as  to  w h e th e r  c s n  r e d u c e ; 
th e  r isk  o f s e v ere  h y p o g ly c a e m ia  c o m p a re d  w ith  m u ltìp l  • 
d a íly  in je c tio n  t h e r a p y ,4-7-12 d isa b lin g  h y p o g ly c a e m i 1 

a sso c ia te d  vvith m u lt ip le  d a ily  in je a io n s  m a y  b e  ai 
ỉn d ic a tio n  lo r  c h a n g in g  to  CS1I.6 O th e r  c o m p llc a t io n . 
in c lu d e  e ry th e m a , absccss. o r  cellu litis  a t  th e  in je c tio n  sít 
an d , ra re ly , c o n ta c t  d e rm a tit is  to  c o m p o n e n ts  of th e  givin: 
set, p u m p  m a l lu n c t io n , o r  p re c ip ita tio n  o ỉ  in su lin  ani 
c a th e te r  o b s tru c tio n .1 P u m p  th e ra p y  in c re a se s  th e  r isk  0 

k e to ac id o sis  u  th e  p u m p  ía ils  o r  th e re  is a n  a c u te  in c re a se  ú  
in su lin  r e q u ire m e n ts ;  th e  o n s e t  o f  k e to ac id o sis  m ay  b e  mor< 
rap id  a n d  m o re  lik e ly  to  b e  a s so d a te d  vvith d a n g e ro u  
h y p e rk a la e m ia  t h a n  w i th  c o n v e n tio n a l te g im e n s  b e c au s t 
th e re  is n o  d e p o t o f  in s u l in .113

F u r th e r  d e v e lo p m e n t  o f o p e n -lo o p  d e liv e ry  System s h a  
b e e n  in  th e  desig n  o !  ìmplantable insuiin pumps th a t  d e liv e  
in su l in  in ư a p e r i to n e a U y . S p e d a lly  fo rm u la te d  in s u lũ  
p re p a ra tio n s  h a v e  b e e n  d e v e lo p e d  to  co p e  vvith th e  p h y s ic a  
c o n d it io n s  o f  im p la n te d  p u m p  th e ra p y ; fo r  e x a m p le  H o e  
21PH  is a  h ig h ly  c o n c e n ơ a te d  in su lin  s o lu tio n  c o n ta in in g  í 
s tab ĩlis in g  a g e n t. S o m e  s tu d ie s  h a v e  s h o w n  im p ro v ec  
g ly caem ic  c o n tro l, a n d  fe w e r  ep iso d es  o f  h y p o g ly ca e m ia  
c o m p a re d  w ith  in te n s iv e  s u b c u ta n e o u s  d e liv e ry . T h e  m a ir  
a s so d a te d  p ro b le m s  a re  p u m p  s lo w -d o w n  o r  c a th e te ;
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o b s tru c tio n  d u e  to  a g g r e g a tio n  o f ũ is u lin  vvithin th e  đevice; 
th e s e  c a n  n o rm a l ly  b e  c o r re c te d  b y  p ro c e d u re s  to  flu sh  th e  
p u m p  a n d  c a th e te r .  P ro b le m s  a t  t h e  im p la n ta tto n  s i te  c a n  
in d u d e  in íe c tio n , flu id  a c c u m u la tìo n , o r  sk in  th ic k e n in g . 
T h e  b u lk in e ss  o í  c u r r e n t  p u m p s  m a k e s  th e m  u n s u ita b le  fo r 
c h ild re n  a n d  a d o le sc e n ts  w h o  h a v e  n o t  y e t  re a c h e d  a d u lt  
s ỉz e .14

C lo s e d - lo o p  c o n t in u o u s  in íu s io n  System s a re  g en e ra lly  
c o n h n e d  to  r e s e a r c h  a n d  e x p e r ìm e n ta l  w ork , a l th o u g h  
se v e ra l p ro to ty p e s  h a v e  b e e n  s tu d ie d  in  p a tie n ts  w i th  ty p e  1 
d ia b e te s .15’16 S y s te m s  in  d e v e lo p m e n t  h a v e  b e e n  b a se d  o n  
s u b c u ta n e o u s  g lu c o s e  m o n i to r in g  a n d  in s u lin  d e liv e ry , o r  
in tra v e n o u s  g lu c o s e  m o n i to r in g  w ith  in tra p e r i to n e a l  in su - 
l in  d e liv e ry  h o m  a n  im p la n te d  p u m p . S em iclosed -loop  
System s a re  a lso  b e in g  c o n s id e re d , ỉn  w h ic h  th e re  is som e 
m a n u a l  in p u t  i n to  p ra n d ia l  d o se  a d ju s tm e n t .171*
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MIXING OFINSUUNS. M ix tu re s  o f  in s u lin  w ith  d iffe rin g  d u ra -  
t io n s  o f a c tio n  m a y  b e  u s e d  in  o r d e r  to  p ro d u c e  a  m o re  
n o rm a l  p a t te m  o f  b lo o d  g lu co se  v a r ia t io n  th a n  c a n  b e  
a c h ie v e d  w ith  a  s in g le  in s u lin .  H o w e v e r , p h y s ico ch e m ic a l 
c h a n g e s  in  th e  m ix tu r e  m a y  o cc u r, e i th e r  im m e d ia te ly  o n  
m ix in g  o r  o v e r  t im e , a n d  th e  p h y sio lo g ic a l re sp o n se  to  th e  
m ix tu r e  m a y  th e r e ío r e  b e  d iffe re n t t h a n  ư  th e  c o m p o n e n ts  
w e re  g iv en  se p a ra te ly . A n  e a rly  rev iew * su g g es ted  th a t  
in su lin s  b o n  d i í íe r e n t  m a n u fa c tu re r s  s h o u ld  n o t  b e  
tn ix e d , s in ce  lo rm u la t io n  d iffe ren c es  m ig h t r e n d e r  th e m  
in c o m p a tib le . I t  is  im p o r ta n t  th a t  a  c o n s is te n t  r o u t in e  is 
ío llovved  iii p re p a r ín g  a n d  u s in g  s u c h  m ix tu re s , a n d  m a n -  
u fa c tu re rs  a d v ise  t h a t  t h e  s h o r te r -a c t in g  in su lin  s h o u ld  b e  
d ravvn  in to  th e  s y r in g e  G rst. to  a v o id  c o n ta m in a tio n  of th e  
v ia l w i th  th e  lo n g e r - a c tin g  c o m p o n e n t.  P re -p re p a re d  m ix - 
tu re s  a re  a v a ila b le  b o m  m a n y  m a n u ía c tu re r s  a n d  m a y  b e  
p re íe ra b le  p r o v id e d  t h a t  t h e  p ro p o r tio n s  a re  s u i te d  to  th e  
p a t ie n t 's  n e e d s .

T h e  A m e r ic a n  D ia b e te s  A s s o d a t io n  h a s  is su e d  g u id e - 
l in e s 2 fo r  m ix in g  o f  in s u lin s , in d u d in g :
•  p a t ie n ts  w e ll c o n ơ o l le d  o n  a  p a r t ic u la r  m ix e d  re g im e n  

s h o u ld  m a  in  ta  i n  th e i r  S ta n d ard  p ro c e d u re  fo r  p re p a rin g  
doses

•  n o  o th e r  m e d ic a t io n  o r  d i lu e n t  s h o u ld  b e  m lx e d  w ith  
in s u lin  u n le s s  a p p r o v e d  b y  th e  p re sc rib e r

•  in s u lin  g la rg ỉn e  s h o u ld  n o t  b e  m ỉx e d  vvith o th e r  ỉo tm s  o ỉ  
in s u lin  b e c a u s e  o ỉ  t h e  lovv pH  o f  its  d ilu e n t

•  c u rre n tly ' a v a ila b le  is o p h a n e  a n d  s h o rt-a c tin g  in s u lin  
ío im u la tio n s  w h e n  m ix e d  m a y  b e  u s e d  im m e d ia te ly  o r  
s to re d  fo r  í u t u r e  u se

•  rap id -ac tin g  in su lin s  ( in s u l in  a sp a r t , in s u l in  lisp ro ) c a n  
be  m ix e d  w i th  iso p h a n e . len te , a n d  u i tr a le n te  in su lin s . 
U ltra len te  in su ỉin s  d o  n o t  affec t t h e  o n s e t  o f  a c tio n  o f  th e  
rap id -ac tin g  c o m p o n e n t ;  a  s lig h t d e c re a se  in  a b so rp tio n  
ra te  b u t  n o t  b io a v a iia b ili ty  is s e e n  i ỉ  rap id -ac tỊn g  in su lin s  
a re  m ix e d  w ith  i s o p h a n e  in su l ỉn  b u t  p o s tp ra n d ia l  b lo o d - 
g lu co se  resp o n se  is s im ila r  to  t h a t  s e e n  w i th  m ix tu re s  of 
rap id -ac tin g  a n d  u h r a le n te  in s u l in

•  m ix tu re s  of ra p id -a c tin g  in su lin  w i th  a n  in te rm e d iạ te -  o r  
lo n g -a c tin g  in s u l in  s h o u ld  b e  in je c te d  v rith in  15 m in u te s  
b e ío re  a  m e a l

•  - m b d n g  o f s h o rt- a c tin g  (so lu b le)  a n d  le n te  o r  u ỉ tr a le n te
in su lin  is n o t  r e c o m m e n d e d . as  z in c  io n s  p r e s e n t  i n  th e  
le n te  in s u l in  m a y  b in d  w i th  th e  s h o r t - a c t in g  in s u l in  a n d  
de lay  its  e riec ts . T h e  d e g re e  a n d  r a te  o í  b in d in g  v a ry  w ith  
th e  in su lin s  u se d , a n d  m a y  n o t  r e a c h  e q u il ib r iu m  ío r  2 4  
h o u rs; ư  s u c h  m ix m re s  a re  u s e d  th e  p a t ie n t  s h o u ld  
s ta n d a rd ise  t h e  in te rv a l  b e tv v e e n  m ix in g  a n d  in je c tio n

•  p h o s p h a te -b u ííe re d  in s u l ỉn s  (e .g . i s o p h a n e  in su lin )  
sh o u ỉd  n o t  b e  m ix e d  vvith à n c - c o n ta in in g  ( le n te  o r  
u l t r a le n t e )  in s u l in s ,  a s  z in c  p h o s p h a te  m a y  b e  
p re d p i ta te d .  a n d  th e  lo n g e r  a c tin g  in s u l in  m a y  b e  
p a rtia lly  a n d  u n p re d ic ta b ly  c o n v e i te d  to  a  sh o rt-a c tin g  
ĩo rm

In su lin  ỉ o n n u la t io n s  m a y  c h a n g e  a n d  th e  m a n u ỉa c tu r e n  
s h o u ld  b e  c o n s u lte d  ư  t h e ữ  re c o m m e n d a t io n s  d iS e r  b o m  
th o se  in  t h e  g u id e lin es .
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Administration in childran. I n su l in  is u s e d  ío r  th e  m a n -  
a g e m e n t o{ ty p e  1 d ia b e te s  m e ll itu s  in  c h ilđ re n , a s  i t  is  in  
a d u lts  (se e  Uses, p . 4 7 6 .3 )  a n d  d o se s  a re  a d ju s te d  sim ila r ly  
to  a c h ie v e  th e  d e s ire d  c o n ơ o l  o f  b lo o d  su g a r. T h e  BNFC 
n o te s  th a t  m o st p re - p u b e r ta l  c h ild r e n  r e q u ữ e  in su lin  doses  
o f  a ro u n d  0 .6  to  0 .8  u n i ts /k g  d a ily  o n c e  th e  in it ia l  te m p o r-  
a ry  rem iss io n  p h a s e  h a s  e n d e d . U n ỉe ss  th e  c h ild  h a s  a  v e ty  
se d e n ta ry  U íestyle a  r e q u ừ e m e n t  f o r  h ig h e r  doses  m a y  
in d ic a te  p o o r  c o m p lia n c e  o r  a b s o rp tio n , o r  th e  b e g ìn n in g  
o f  p u b e rty . D u r in g  p u b e r ty  u p  to  1 .5  to  2 u n ỉ ts /k g  d a ily  
m a y  b e  re q u ire d . e s p e d a l ly  d u r in g  grovv th  sp u rts ; d o ses  
m a y  s u b s e q u e n t ly  r e q u ire  so m e  a d ju s tm e n t  to  a v o id  
excessive  w e ig h t g a in . T h e re  is  less  e x p e rie n c e  w ith  in su -  
l in  a n a lo g u e s  in  y o u n g  c h ild re n . A l th o u g h  ty p e  2 d iab e te s  
is  ra re  in  c h ild re n  th e  in d d e n c e  is r is in g , a n d  in su l in  m a y  
b e  n e e d e d  to  m a in ta in  g ly ca e m ic  c o n ư o l  in  so m e  o ỉ  th e s e  
p a tie n ts  a lso .

F u r th e r  de ta ils  o n  th e  u s e  o f in s u l in  in  c h ild re n  c a n  also  
b e  lo u n d  in  D iab e tic  E m e rg e n d e s ,  p . 4 8 3 .3 , a n d  N e o n a ta l  
H yperg lycaem ia , p .  4 8 5 .1 . S e e  p . 4 8 6 .3  ío r  t h e  t r e a tm e n t  of 
in su lin - in d u c e d  h y p o g ly c a e m ỉa  in  c h ild re n .

CritícaDy ill pólienls. S tric t g ly ca e m ỉc  c o n tro l  h a s  b e e n  
a d v o c a te d  ío r  th e  m a n a g e m e n t  o f  s tre s s - in d u c e d  h y p e r-  
g ly caem ia  in  c ritica lly  ỈU p a tie n ts ,  w h e th e r  th e y  a re  d ia- 
b e tic  o r  n o t .  H o w e v e r, a  m e ta -a n a ly s is ' o f  2 9  s tu d ie s , 
tv h ich  in d u d e d  m o re  t h a n  8 0 0 0  c ritic a ỉly  ill a d u lt  m ed ic a l 
a n d  su rg ica l p a tie n ts ,  d id  n o t  c o n ỉ in n  th e  b e n e G d a l re su lts  
o f  a n  e a rl ie r  in f lu e n tia l  s tu d y .2 I t  f o u n d  th a t  u s in g  a n  in su -  
l in  in h is io n  tô  m a in ta in  t ỉg h t  c o n tro l  o f  g lu co se  b e lo w  
8 .3 m m o l/ l i t te  vvas n o t  a s s o d a te d  w i th  r e d u c e d  h o sp ita ỉ  
m o rta lity , b u t  d id  in c re a se  h y p o g ly c a e m ia . A n o th e r  m e ta -  
a n a ly sis3 th a t  i n d u d e d  o n ly  s tu d ie s  o f  th e  p e río p e ra tiv e  
u se  of in su l ìn  (w lth  o r  w i th o u t  g lu c o se  ta rg e ts )  f o u n d  th a t  
i t  r e d u c e d  m o rta lity , b u t  a lso  in c re a se d  h y p o g ly ca e m ia . 
H ovvever, m o st o f  th e  e ữ e c t  w a s  a c c o u n tẽ d  fo r b y  th e  
in Q u e n tia l s tu d y 2 th a t  h a d  b e e n  s to p p e d  e a rly  b e c a u s e  of 
a n  u n e x p e a e d ly  ia rg e  t t e a tm e n t  effec t; w h e n  th is  s tu d y  
w a s  re m o v e d  f ro m  th e  m e ta -a n a ly s is .  th e  b e n e G d a l e ổ e c t  
o f  in su lin  ò n  m o rta li ty  w a s  n o  lo n g e r  s ta tis tic a lly  s ign ifi- 
can t.

S u b s e q u e n t to  th e s e  a n a ly se s , a  la rg e  r a n d o m ise d  s tu d y  
(NICE-SU G A R )4 c o m p a re d  th e  o u tc o m e  o f  m o re  t h a n  6 0 0 0  
critica lly  111 m e đ ic a l  a n d  su rg ic a l p a tie n ts  m a ỉn ta in e d  in  a  
ta rg e t g lu co se  ra n g e  oi e i th e r  4 .5  t o  6 .0 m m o l/ l i tr e ,  o r  u p  to  
lO .O m m o l/liư e . I n  th is  s tu d y , in te n s iv e  g lu co se  c o n tto l  in  
th e  lo w e r  ta rg e t  r a n g e  w a s  a c tu a l ly  a s s o d a te d  w i th  a n  
in c re a se d  risk  o f  d e a th  in  t h e  90 ' d a y s  a h e r  ra n d o n d s a d o n , as 
w e ll a s  m o re  h y p o g ly c a e m ia . A  íu r th e r  m e ta -a n a ly s is ,5 
w h lc h  in c o rp o ra te d  th e  N IC E -SU G A R  resu lts , ỉo u n d  th a t  
in te n s iv e  in s u ú n  th e r a p ý  h a d  n o  e ffe c t o n  th e  ov e ra ll r is k  o f 
d e a th . S u b g ro u p  a n a ly s is  shovved  a  b e n e G t fo r  p a tie n ts  
t re a te d  i n  a  su rg ic a l in te n s iv e  c a re  u n i t ,  b u t  th e  a u th o r s  
u rg e d  c a u tio n  in  t h e  in te r p re ta t io n  o f  th is  r e s u l t  b e c a u s e  o f 
lo w  e v e n t  r a te s  i n  th is  g ro u p . T h e  m e ta -a n a ly s is  also 
c o n G rm e d  a n  in c re a se d  r is k  o f  h y p o g ly c a e m ia  b o m  
in te n s iv e  in su l in  th e r a p y .  I n  a n o th e r  s tu d y 4 o f  5 09  p a tie n ts . 
w i th  se p tic  s h o c k  w h o  w e r e  g iv ẹ n  c o rt ic o s te ro id  t te a tm e n t,  
w h ic h  c a n  in d u c e  o r  e x a c e tb a te  h y p e rg ly c a em ia , th e  
á d d it io n  o f in te n s iv e  in s u l in  th e r a p y  d id  n o t  im p ro v e  
in p a t ie n t  m o r ta li ty  w h e n  c o m p a re d  vvith  c o n v e n tio n a l  
in su lin  th e ra p y .

A lth o u g h  h y p e rg ly c a em ia  is  k n o w n  to  b e  h a rm fu l in  
c r i t ic a lly  ill p a tie n ts . th e re  is  u n c e rta in ty  a b o u t  w h ic h  
s u b g ro u p s , u  a n y . m ig h t b e n e fit  b o m  th e  r o u tin e  u se  of 
t ig h t  g ly ca e m ic  c o n tto l .7'* T h e re  is s till c o n ư o v e rs y  
re g a rd in g  th e  m o s t  a p p ro p r ia te  b lo o d -g lu c o se  ta rg e t, h o w  
a n d  w h e n  to  m e a s u re  b lo o d -g lu c o se  c o n c e n tra tio n s , a n d  
th e  b e s t  m e th o d  o f  in s u l in  a d m in is tra t io n . T h e  risks 
a s s o d a te d  w ith  in su l in - in d u c e d  h y p o g ly ca e m ia  also  n e e d  to  
b e  co n s id e red . T h e  e ã e c ts  oí d i íỉe re n t  ỉe e d in g  reg im en s  
m ig h t  also  be  im p o r ta n t .5-’  N ev e rth e less , g u id e lin e s  h a v e  
b e e n  issu ed  o n  th e  m a n a g e m e n t  o f h y p e ig ly c a e m ia  in  
c ri t ic a ỉly  UI p a tie n ts . S o m e 10 h a v e  r e c o m m e n d e d  s ta r tin g  
in s u l in  in íu s io n  th e ra p y  fo r  p e rs is te n t  h y p e rg ly c a e m ia  a t  a 
b lo o d -g ỉu c o se  c o n c e n n a t io n  th re s h o ld  o f  n o  g re a té r  th a n  
lO .O m m o I/litre , w i th  a  ta rg e t  ra n g e  o f  7 .8  to  10 .0  m m o l/-  
l iư e ,  vvhile o th e r s 11 h a v e  su g g e ste d  a ta ig e t  r a n g e  o f 7 .8  to 
l l . l m m o l / l i ư e .

F o r  a  d iscussion  o f th e  m a n a g e m e n t  o f h y p e rg ly c a em ia  
i n  n o n -c r i tic a lly  ill h o sp ita lise d  p a tie n ts ,  se e  In p a t ie n t  
H yp erg ly caem ia , p . 4 8 4 .3 .
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D ia b e te s  m effitus. In su lin  is t h e  m a in s ta y  o f  th e  t re a tm e n t  
o f  t y p e  1 d l a b e t e s  m e l l i t u s .  F o r  a  d isc u ss io n  o f  th e  
ư e a tm e n t  of d ia b e te s  m e ll itu s , in d u d in g  th e  c o n te x ts  in  
vvhich  in su lỉn  is  u sed , se e  p . 4 5 9 .1 . T h e  p o ss ib le  ro le  oí 
t ig h t  g ly caem ic  c o n tro l  w i th  in su lin  to  p r e v e n t  th e  dev e l- 
o p m e n t  o{ m ic ro v asc u ỉa r  a n d  m a a o v a s c u la r  co m p lica tio n s  
i n  p a tie n ts  vvith ty p e  1 d ia b e te s  is d isc u sse d  o n  p . 4 6 2 .3 , 
vvhile  íu r th e r  d iscu ssio n  o ỉ  sp e d G c  re g im e n s  a n d  
a p p ro a c h e s  to  in su l in  th e r a p y  is g ỉv e n  u n d e r  A d m in is tra -  
t io n ,  p . 479 .2 .

ữABEĨK EMERGẽNQES. A s d iscu ssed  o n  p .  4 6 5 .3 , d i a b e t i c  
k e to a c i d o s i s  a n d  h y p e ro s m o la r  h y p e rg ly c a e m ic  State 
(H H S) a re  m ed ỉc a l e m e tg e n d e s  a n d  s h o u ld  b e  tre a te d  
im m e d ia te ly  vvith  ỉlu id  r e p la c e m e n t a n d  in su lin .  P o tas- 
s iu m , a n d  p o ssib ly  phosphate, r e p la c e m e n t m a y  a lso  b e  
re q u ire d ,  b u t  b ic a rb o n a te  s h o u ld  n o t  b e  g iv e n  u n le s s  a d -  
d a e m ia  is v e ry  se v ere . In  a d d it io n . p o ta s s iu m  re p la c e m e n t, 
g iv e n  b y  in h is io n , is g e n e ra lly  n e c e s sa ty  d u r in g  in su lin  
t r e a tm e n t  to  p r e v e n t  in su lin - in d u c e d  h y p o k a la e m ia .

In  th e  UK t h e  BNF re c o m m e n d s  th a t  in su lin  b e  g iv e n  b y  
in tr a v e n o u s  i n h i ỉ io n  fo r d ia b e tic  k e to a d d o s is ,  as  a  so lu tio n  
o f  so lu b le  in su l in  1 u n i t/m L  in  s o d iu m  c h lo riđ e  0 .9 % . A  
h x e d  in íu s io n  ra te  o f  0.1 u n i ts /k g  p e r  h o u r  is rec o m m e n d e d  
in it ia l ly , w ith  t h e  ra te  a d ju s te d  so  t h a t  th e  b lo d d -k e to n e  
c o n c e n u a t io n  ía lls  b y  a t  le a s t  0 .5  m m o l/l iư e  p e r  h o u r  a n d  
th e  b lo o d -g lu c o se  c o n c e n tra t io n  íalls b y  a t  le a s t  3 .0 n ư n o l /-  
l i t re  p e r  h o u r .  W h e n  th e  b lo o d -g ỉu c o se  c o n c e n tra tio n  h a s  
f a l le n  b e lo w  ỉ4 m m o l/ l i t r e ,  g lu co se  10 %  in ỉu s io n  is s ta r te d  
a t  a  r a te  of 125 m L /h o u r  i n  a d d it io n  to  t h e  so d iu m  c h lo rid e
0 .9 %  in h is io n . T h e  in su l in  in ỉu s io n  is  c o n tỉn u e d  u n t i l  th e  
b lo o d -k e to n e  c o n c e n tra t io n  is  belovtr 0 .3  m m o l/l iơ e  a n d  th e  
b lo o d  pH  is a b o v e  7 .3 . W h e n  th e  p a d e n t  is a b le  to  e a t  a n d  
d r in k , su b c u ta n e o u s  fa s t-a c tin g  in su l in  s h o u ld  b e  g ỉv en  
w i th  a  m eal, a n d  th e  in su l in  in h is io n  m a y  b e  s to p p e d  1 h o u r  
la te r .  A n y  e s ta b lish e d  th e r a p y  w ith  a  lo n g -a c tin g  in su lin  
a n a lo g u e  ( in su lin  d e te m ir  o r  in su lin  g la rg in e )  s h o u ld  b e  
c o n tin u e d  d u r in g  r ie a tm e n t  ỉ o r  k e to a d d o s is .

T h e  BNFC g ives  so m e  g u id a n c e  o n  m a n a g e m e n t  of 
c h íỉd r e n  w ith  d ỉa b e tic  k e to a d d o s is .  C h ilđ re n  w ith  m ild  
k e to a d d o s is  a n d  less  t h a n  5 %  d e h y d ra tio n  m a y  b e  m a n a g e d  
w i th  o ra l  r e h y d ra tio n  a n d  s u b c u ta n e o u s  in su ỉin .  T h o se  w h o  
d o  n o t  re sp o n d , o r  a re  d in ic a U y  unvvell o r  m o re  se v ere ly  
d e h y d ra te d  a re  b e s t  m a n a g e d  w ith  in tra v e n o u s  ũ u id s  a n d  
in s u l in .  R e h y d ra tio n  s h o u ld  b e  w ith  s o d iu m  c h lo rid e  0 .9 % ,
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a t  a  r a tc  t h a t  re p la c es  d e fic it a n d  p ro v id e s  m a in te n a n c e  o v er 
4 8  h o u rs ;  ỉo r  th o se  in  s h o c k  a n  in it ia l  b o lu s  o f  lO m L /k g  
re p e a te d  u p  to  rvvice, m a y  b e  g iv e n . F lu id  r e p la c e m e n t  m ay  
b e  c h a n g e d  to  s o d iu m  c h lo r id e  0 .4 5 %  w ith  g lu co se  5 %  after 
12 h o u r s  i ỉ  r e sp o n se  is a d e q u a te  a n d  p lasm a -so d iu m  
c o n c e n tra tio n  s ta b le . P o ta ss iu m  c h lo r id e  s h o u ld  b e  in d u d e d  
in  r e h y d ra tio n  ílu id s  u n le s s  a n u r ia  is su sp ec te d . In su lin  
in íu s io n  s h o u ỉd  n o t  b e  s ta r te d  u n t i l  a t  lea s t 1 h o u r  a ỉte r 
s ta r tin g  re h y d ra tío n ;  s o lu b le  in s u l in  1 u n i t /m L  in  sod ium  
c h lo rid c  0 .9 %  is in tu s e d  a t  a  r a te  o f  0 .1  u n i ts /k g  p e r  h o u r. 
O n ce  b lo o d -g lu c o se  ía lls  to  1 4 .0 m m o l/ l iư e  ( a n d  p rov ided  
th e  b lo o d  p H  js o v e r  7 .3 ) th is  r a te  c an  b e  re d u c e d  to 
0 .05  u n i ts /k g  p e r  h o u r ;  a t  t h e  sa m e  tim e , g lu co se  5 o r  10%  
sh o u ld  b e  a d d e d  to  t h e  in íu s io n  Đ uids. T his is c o n tỉn u e d  
u n til  t h e  p a t ie n t  is re a d y  to  ta k e  ío o d  orally . T h e  in su lin  
in h is io n  s h o u ld  n o t  b e  s to p p e d  u n t i l  1 h o u r  a í te r  s ta rú n g  
su b c u ta n e o u s  in su l in  o r  10 m in u te s  a l te r  s ta r tin g  a sho rt- 
a c tin g  a n a lo g u e .

S im ila r r e c o m m e n d a tio n s  h a v e  b e e n  m a d e  in  o th e r  UK 
g u ỉd e lin es  o n  th e  m a n a g e m e n t  o f  d iab e tic  k e to ac id o sis  in 
a d u lts  a n d  c h ild r e n .1,2

In tra v e n o u s  in su lin  is a lso  re c o m m e n d e d  in  th e  USA. 
O n e  se t o f re c o m m e n d a t io n s 3 fo r d iab e tic  k e to ac id o sis  in 
a d u lts  suggests  th a t  o n c e  h y p o k a la e m ia  h as  b e e n  excluded , 
t re a tm e n t  b e g in s  w ith  a n  in tr a v e n o u s  b o lu s  o f soluble 
r e g u la rứ isu l in  0.1 u n its /k g , w h ic h  is (ollovved b y  in íu s io n  of 
0.1 u n its /k g  p e r  h o u r .  A lte m a tiv e ly , a n  in fu s io n  m ay  b í  
s ta r te d  ( tv ith o u t a  p re c e d in g  b o lu s)  a t 0 .1 4 u n i t s /k g  p e r  
h o u r .  T h e  b lo o d -g lu c o se  c o n c e n tra t io n  s h o u ld  u su a lly  fall 
b y  a b o u t 2 .5  to  4 .0  m m o l/l it r e  p e r  h o u r , b u t  if it h a s  n o t 
d o n e  so  in  th e  f iis t h o u r  t h e n  th e  in tra v e n o u s  in lu s io n  rate 
m a y  b e  in c re a se d . (T hese  in tra v e n o u s  in su lin  r e g im e n s  m ay 
a lso  b e  u se d  in  p a tie n ts  w i th  H H S .)  T re a tm e n t is c o n ũ n u e d  
u n t i l  a  b lo o d -g lu c o se  c o n c e n tra t io n  o f a b o u t l l .O m m o l /-  
l iơ e  is réb c h e d  (o r  a b o u t  17 .0  m m o l/l itr e  fo r  H H S), w h e n  
th e  in su lin  in íu s io n  ra te  m a y  b e  re d u c e d  to  0 .02  to 
0 .0 5 u n i t s /k g  p e r  h o u r ;  a l t e m a t iv e ly ,  a  ra p id -a c tin g  
su b c u ta n e o u s  in s u l in  a n a lo g u e  m a y  b e  g iven  a t  0.1 u n i t ỉ /k g  
e v e ry  2 h o u r s  in  m ild  to  m o d e ra te  d iab e tíc  k e to a c id o sis . A n 
in íu s io n  o f  g lu co se  5%  s h o u ld  a lso  b e  s ta r te d . T h e  b lood- 
g lu co se  c o n c e n ư a tio n  s h o u ld  b e  m a in ta in e d  bervveen  8.3 
a n d  l l .O m m o l / l iư e  (o r b e tv v een  1 1 .0  a n d  1 7 .0 m m o l/li tre  
fo r  H H S) u n t i l  th e  m e ta b o lic  d is tu rb a n c e  h a s  reso lved . 
W h e n  th e  p a tie n t  is a b le  to  e a t.  in tr a v e n o u s  in s u l in  sh o u ld  I 
still b e  c o n tin u e d  fo r  1 to  2  h o u r s  a íte r  a  m a in te n a n c e  I 
su b c u ta n e o u s  in su l in  re g im e n  h a s  b e g u n . ị

C h ild re n  in  th e  USA* w i th  d ia b e tic  k e to ac id o sis  m a y  be ị 
s ta r te d  o n  in su l in  ư e a tm e n t  a í te r  in it ìa l  ũ u id  rep la c e m e n t ị 
(u su a lly  a f te r  a b o u t  1 to  2 h o u rs ) ,  u s in g  a n  in tra v e n o u s  i 
in ỉu s io n  o f  0 .1  u n its /k g  p e r  h o u r .  A n  in itia l in s u l in  bolus I 
do se  is c o n s id e re d  u n n e c e s s a ry  a n d  m a y  in c re a ỉe  th e  rísk  o ỉ ị 
ce re b ra l o e d e m a . A íte r  a  r a p ỉd  d e d in e  in  p la sm a  g lucose ! 
d u r in g  th e  in it ia l  v o lu m e  e x p a n s io n , i t  u su a lly  d e c te a se s  a t a 1 
r a te  o f  a b o u t  3 .0  to  5 .0 m m o l/ l iư e  p e r  h o u r .  T h e  dose of I 
in su lin  m a y  b e  re d u c e d  to  0 .0 5  U Ịiits/kg  p e r  h o u r  in  p a tie n tỉ  Ị 
w h o  h a v e  a  m a r k e d  se n s it iv ity  to  in su lin . G lucose  5%  ị 
in ỉu s io n  s h o u ld  b e  s ta r te d  vvh en  th e  b lo o d -g lu c o se  i 
c o n c e n tra tìo n  rea c h e s  a b o u t  1 7 .0 m m o l/li tr e ,  b u t  m ay  ! 
n e e d  to  b e  s ta r te d  so o n e r  ư  t h e  c o n c e n tra t ìo n  lalls  m o re  ' 
rap id ly  t h a n  5 .0 m m o l/ l i t r e p e r  h o u r .  H ĩg h e rc o n c e n tra tio n s  I 
o f 10 o r  1 2 .5 %  g lu co se  m a y  b e  n e e d e d  to  p re v e n t i 
h y p o g ly c a e m ia  w h ile  c o n n n u in g  th e  in s u l in  m h is io n  I 
re q u ire d  to  c o rre c t  t h e  m e ta b o lic  a d d o s is . I f  in ơ a v e n o u s  Ị 
a d m in is tra t io n  is n o t  po ssib le , h o u r ly  o r  2 -h o u r ly  doses  of a Ị 
s u b c u ta n e o u s  o r  in ư a m u s c u la r  rap id -ac tin g  in s u l in  a n a lo -  I 
g u e  m a y  b e  c o n s id e re d . I
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TYPE 2 DÌABEĨĨS MELUĨUS. T ra d it io n a lly  th e  u se  o f  in su lin  in 
p a tie n ts  vvith ty p e  2  d ia b e te s  h a s  te n d e d  to  b e  re se rv e d  ío r 
th o se  w h o  c a n n o t  b e  c o n ơ o l le d  b y  d ie t  a n d  o ra l  an tìd ia -  
b e tics  a lo n e .1-2 G iv en  th e  p o ss ib le  a s s o d a tio n  b e tw e e n  d r -  
c u la tìn g  In su lin  a n d  a th e ro s c le ro tic  c a rd io v a sc u la r  sym p- 
to m s3 th e r e  h a d  b e e n  so m e  c o n c e m  a b o u t  th e  use  of 
e x o g e n o u s  in s u l in  in  in su l in - re s is ta n t  p a tìe n ts  w h o  are 
a lre a d y  h y p e rin s u lin a e m ic ,  b u t  e v id e n c e  of h a r m  is lack- 
in g .4 F u r th e im o r e ,  p a tie n ts  svvitched  to  in s u l in  te n d  to  
g a in  w e ig h t2 w h ic h  is u n d e s ira b le  in  a  í r e q u e n t ly  obese 
p a tíe n t  g ro u p .

In su l in  is n o n e th e le s s  b e in g  u s e d  m o re  ừ e q u e n t ly  in  ty p e  
2  p a tíe n ts . T h is  is la rg e ly  b e c a u s e  of a  tre n d  to w a rd  m o re  
in te n s iv e  re g ứ n e n s  d e s ig n e d  to  p r o d u c e  t ig h ie r  glycaem ic  
c o n tro l, o n  t h e  h y p o th e s is  th a t ,  a s  in  p a d e n ts  w i th  ty p e  1 
d isease , th is  w ill re d u c e  th e  d e v e lo p m e n t  a n d  p ro g re s s io n  of 
d iab e tic  c o m p lica tio n s . R e su lts  f ro m  th e  UK  Pro sp ec tiv e  Ị

D iab e tes  S tu d y ,5'7 s h o w  th a t  in s u l in  is a n  e l íe n iv e  o p tio n  in  
ty p e  2  d iab e tes, a n d  c o n íi rm  b o th  th e  v a lu e  o f in te n s iv e  
th e ra p y  in  re ta rd in g  m ic ro v a sc u la r  c o m p lica tio n s ,7'8 a n d  
th a t  o ra l th e ra p y  s h o u ld  b e  u s e d  b e ío re  in su l in  in  p a tie n ts  
w i th  p r im a ry  d ie t  ía i lu re . ’

In su lin  is u s u a lly  s ta r te d  w h e n  c o m b in a tio n  o ra l 
a n ú d ia b e tìc  th e r a p y  d o e s  n o t  a c h ie v e  a d e q u a te  g ly caem ic  
c o n ư o l.  S om e a d v o c a te  t h e  e a rly  in it ia t io n  o f in su lin  
th e r a p y  to  s lo w  t h e  ra te  o f d ise a se  p ro g re ss io n  b y  
m in im is in g  h y p e rg ly c a e m ia .4,10 W h ic h  ỉn s u l in  re g im e n  is 
m o st a p p ro p r ia te  fo r  a  p a tie n t  w i th  ty p e  2 d iab e te s  w ill be  
in O u e n c ed  b y  b a se lin e  h y p e rg ly c a e m ia  a n d  o th e r  m ea su re s  
of g ly caem ic  c o n tro l ,  a s  w e ll as  liíe s ty le  a n d  p a tie n t  
p re íe re n c e .  S u ita b le  r e g im e n s  m ig h t in c lu d e  a sing le  
in je c tio n  o í  b asa l in su l in  a t  n ig h t. a p re m ix e d  b ip h as ic  
in su lin , o r  a  m u ltip le  in je c rio n  b a sa l-b o lu s  r e g im e n .4,10' 12 
In su lin  sen sitise rs , su c h  as th ia z o lid in e d io n e s  a n d  in  
p a rt ic u la r , m e tío rm in , a re  g e n e ra lly  c o n t in u e d ;10,11 h o w -  
e v er, th e  c o m b in a tio n  o f a th ia z o lid in e d io n e  w ith  in su lin  is 

! asso c ia ted  w iih  a n  in c re a se d  risk  of flu id  r e te n tio n  a n d  h e a rt  
ị la i lu re .4-"  T he  c o m b in a tio n  o f in su lin  sec re ta g o g u e s , such  
ị as su lto n y lu re a s . w i th  in su lin  m ay  re d u c e  th e  req u ire d  
' in su lin  dose . H ovvever. th e  effec t m a y  b e  t r a n s ie n t  b e cau se  
; ih ese  d ru g s  re q u ire  s o m t  res id u a l bera  cell lu n c tio n , w h ic h  
Ị d im in ish e s  as th e  d ise a se  p ro g re s s e s ."  T h e  c o m b in a tio n  of 
Ị b e d tim e  iso p h a n e  in su lin  w ith  o ra l a n tid ia b e tic s  p ro v id c s  
j s im ila r  g ly caem ic  c o n tro l  to  in su lin  m o n o th e ra p y , a n d  is 
ỉ a sso c ia ted  vvith Iess w e ig h t  g a in  if m e tfo rm in  is u s e d .13 See 
i In su lin  A n a lo g u es, p . 4 8 0 .1 , fo r t u r lh e r  in lo tT n a tio n  o n  th e ir  
ị u sc  in  ty p e  2 d iab e tic s .
Ị Sev era l s tu d ie s 14' 16 h a v e  in v e s tig a te d  th e  u se  o f sh o rt-  
i te rm  ìm c n s iv e  in su lin  th e ra p y  in  nevvly d iag n o se d  ty p e  2 
I d iab e tes. T hese  s tu d ie s  su g g e st th a t  e a rly  in te n s iv e  in su lin  
i th e ra p y  fo r  2 to  3 w e e k s  to  co rrec t h y p e rg ly c a e m ia  m ay  

p ro v id e  a ío u n d a t io n  fo r g o o d  g ly ca e m ic  c o n tro l  th ro u g h  
d iet.

F o r íu r th e r  d isc u ss io n  o f  th e  m a n a g e m e n t  o f ty p e  2 
d iab e te s  m ellitu s  see  p . 4 5 9 .1 .
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D ia g n o s is  a n d  te s i in g .  PIĨỈMTARY RINCĨÌON. I n s u lin -in d u c e đ  
h y p o g ly ca e m ia  h a s  b e e n  u se d  to  p r o v id e  a s tre ss íu l s tim u - 
lu s  in  o rd e r  to  assess  h y p o th a la m ic -p i tu i ta ry  íu n c t io n .1 
T h e  insulLn stress o r  in su l in - to le ra n c e  te s t  h a s  b e e n  used  
as a  S tan d ard  te s t  fo r  a sse s sm e n t o ỉ  g rovv th  h o rm o n e  o r 
c o rt ic o ư o p in  d e h d e n c y .  H o w e v e r, it  is u n p le a s a n t  a n d  n o t  
v v ithou t risk , a n d  is c o n tra - in d ic a te d  in  p a tie n ts  w ith  
isc h a e m ic  h e a r t  d ise a se  o r  a h is to ry  o f  se iz u res , a n d  in  th e  
e ld e rly . T estin g  s h o u ld  o n ]y  b e  p e r ío r m e d  in  s p e d a lis t  
u n its  u n d e r  s t r i a  s u rv e illa n c e .2"4

1. Peiercenn s. tí al. The ntỉonal use oi pituiiary stimulaúon t«B. Dtsch 
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H y p e r k a la e m ia .  I n su l in  p ro m o te s  t h e  in tra c e llu la r  u p t ỉk e  
o f  p o ta s s iu m . I t  is t h e r e ío r e  u se d  in  t h e  m a n a g e m e n  of 
m o d e ra te  t o  s e v e re  h y p e rk a la e m ia ,  w h e n  it is g iv e n  v ó th  
g lu co se  (see  p . 1779.1)"

I n p a t ie n l  h y p e rg ly c a e m ia .  A l th o u g h  fe w  ra n d o m ise d  c 30- 
ư o lle d  s tu d ie s  h a v e  b e e n  c a rr ie d  o u t  to  e s ta b lish  spe<ific 
g u id e lin e s , re c o m m e n d a t lo n s  h a v e  b e e n  m a d e 1'2 ío r  ] re- 
v e n tin g  h y p e rg ly c a e m ia  in  n o n -c r i tic a lly  ill in p a tie  tts . 
T h e se  su g g e st th a t  b lo o d -g lu c o se  m o n ito r in g  sh o u ld  b e  
c a rr ie d  o u t  a n d  p re -m e a l  b lo o d -g lu c o se  ta rg e ts  sh o u lc  b e  
less t h a n  7 .8  m m o l/l itre ,  w ith  r a n d o m  b lo o d -g lu t ose 
v a lu e s  oi less t h a n  lO .O m m o I/litre . T o  a v o id  h y p o g  yc- 
a e m ia , in su lin  re g im e n s  s h o u ld  b e  reasse sse d  if b lo o d -j lu - 
co se  íalls b e lo w  5 .6 m m o I/ l i t re  a n d  m o d if ie d  if b lo o d - j Iu -  
co se  íalls b e lo w  3 .9  m m o l/l i t r e  (u n le s s  e x p la in e d  b y  fac o rs 
su c h  as a  m issed  m e a l). H is to rica lly  s lid ihg  scale  in su lin  

i (SSI) h as  b e e n  th e  m e th o d  o f  c a lc u la tin g  th e  in su lin  c o se  
Ị r e q u ire d , b a sed  o n  u r in a ry  g lu co se  m e a s u re m e n t  o r  b lc  Dd- 
ị g lu co se  c o n c e n tra tio n s .  In  SSI, s u b c u ta n e o u s  in su lit is 
; g iv e n  w ith  n o  r e íe re n c e  10  th c  t im in g  o f  m ea ls  c o n su r ted  
i o r  to  basal g lu co se  p r o d u c tio n . SS1 is n o t  su p p o rte d  bv  •vi- 
Ị d e n c e  of im p ro v e d  g ly ca e m ic  c o n tro l  o r  c lin ical o u tc t  m e  
I a n d  its u se  is novv d isc o u ra g e d .’-4 In ste a d , t h e  rcco m - 

m e n d e d  m e th o d  is to  u se  a s u b c u ta n e o u s  b a sa l-b o lu s  r  rgi- 
m e n .  This m e th o d  in v o lv e s  m o n ito r in g  b lo o d  g lucose  ind  
u s in g  basal, n u tr i t io n a l ,  a n d  c o rre c tio n  in su lin  dose; to  
a c h ie v e  a n d  m a in ta in  g lu co se  c o n tro l .  The b asa l in su lin  
d o se  co v ers  e n d o g e n o u s  g lu co se  p ro d u c tio n , th e  bi lus 
( n u tr it io n a l)  d o se  co v e rs  c a rb o h y d ra te s  c o n s u m e d  v v iti a 
m ea l. a n d  a c o rre c tiv e  o r  su p p le m e rtta l  dose  c a n  b e  ad  ie d  
if b lo o d  g lu co se  is a b o v e  th e  ta rg e t  r a n g e .1-2-5'7 T h e  t r  'a t-  
m e n t  o í h y p e rg ly c a e m ia  in  c ritic a lly  iU p a ù e n ts  is iis- 
c u sse d  p. 4 8 1 .2 .
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M y o c a rd ia l  in fa rc tio n . D iscu ssio n s o n  th e  effec ts o f ir .su -  
ị l in  vvith g lu co se  a n d  p o u s s iu m  in  ( h e  isc h a e m ic  h e a rt ,
; in c lu d in g  its  e f f e a  in  r e d u c in g  b lo o d  f re e  ta i ty  ac ids. h a v e  

e m p h a sise d  its  p o te n tia l  b e n e lits  in  le í t  v e n tr ic u la r  ía i /u re  
a n d  c a rd io g en ic  s h o c k .1-2 A  m e ta - a n a ly s is 3 o f  r a n d o m  sed  
c o m ro lle d  s tu d ie s  p e r lo tm e d  b e ío re  t h e  w id e sp re a d  u s : o f 
th ro m b o ly tic s  ío u n d  a re d u c tio n  in  m o n a l i ty  in  re c ip irn ts  
o f g lu c o se - in su lin -p o ta ss iu m  S o lu tio n s . H o w e v er, a l th o  tg h  
a  p ilo t  s tu d y 4 th a t  i n d u d e d  p a t ie n ts  u n d e rg o in g  re p e  l u -  
s io n  ( th ro m b o ly s is  o r  p e r c u ta n e o u s  c o ro n a ry  in te rv e n ti  an ) 
re p o r te d  b e n e h t ,  th is  vvas n o t  c o n f irm e d  in  la rg e r  r a r  do- 
m ise d  s tu d ie s  u s in g  S ta n d ard  g lu c o se -ũ isu lin -p o ta ss : u m  
in íu s io n s .5'6 A  lu r th e r  s tu d y 7 ío u n d  th a t  r o u t ín e  u s t  o f 
s u c h  in ỉu s io n s  in  p a tie n ts  u n d e r g o in g  re p e r ỉu s io n  h a d  n o  
eH ect o n  m y o c a rd ia l  sa lv ag e . a l th o u g h  so m e im p ro v e ơ  e n t  
w a s  re p o r te d  in  d ìab e tic s. R ev iew s  h a v e  c o n c lu d e d  h a t  
g lu c o se - in su lin -p o ta ss iu m  in íu s io n s  d o  n o t  r e d u c e  m o i ta l- 
ity  in  p a t ie n ts  vvith a c u te  m y o c a rd ia l  in fa rc tio n ,, •,  tn d  
c a n n o t  b e  re c o m m e n d e d  as  S ta n d ard  a d ju n c tiv e  t r e a t i r e n t  
w i th  re p e r íu s io n .10

I n te n s iv e  g lu co se  c o n tro l , w i th  in su lin -g lu c o se  in fu : io n  
fo llo w e d  b y  m u ltip le  d a ily  s u b c u ta n e o u s  in su lin  i n je a io n s  
h a s  b e e n  r e p o r tc d  to  r e d u c e  m o r ta li ty  in  d iab e tic s  vyho 
s u ííe re d  a m y o c a rđ ia l  in ía r c t io n .11,12 A s ím ila r  s tu d y 11 of 
t r e a tm e n t  a l te r  m y o c a rd ia l  i n í a r a i o n  in d u d e d  o n ly  p a tie n ts  
w i th  ty p e  2 d iab e te s  m e ll itu s  w h o  w e r e  ư e a te d  w ith  r o u ú n e  
ca re , o r  in su lin -g lu c o se  in lu s io n  ío llo w e d  b y  e ith e r  lo n g -  
te rm  s u b c u ta n e o u s  in su l in  o r  S ta n d ard  g iu co se  c o n tro l . T he  
s tu d y  w a s  s to p p e d  e a rly  d u e  to  s low  p a t ie n t  re c ru itm e n t,  b u t  
re su lts  d id  su g g e st th a t  a l th o u g h  g lu c o se  c o n c e n tra ú o n  vvas 
a  s ơ o n g  in d e p e n d e n t  p re d ic to r  of lo n g - te rm  m o rta li ty , th e  
u se  o f  lo n g - te rm  in su l in  t r e a tm e n t  d id  n o t  im p ro v e  su rv iv a l 
c o m p a re d  w i th  c o n v e n tio n a l  ư e a tm e n t  a t  s im ila r  levels  o f 
g lu co se  c o n tro l . F u r th e r  a n a ly s is 14 o f  t h e  re su lts  o f  th is  s tu d y  
ío u n d  a n  in c re a se  in  n o n - fa ta l  r e - in ía r c t io n  a n d  s tro k e  
a s so d a te d  w i th  o n g o in g  in su lin  th e ra p y , a l th o u g h  th e  
re a s o n  fo r th is  vvas n o t  d e a r .  A n  o b s e rv a tio n a l s tu d y 15 in  
n o n -d ia b e tic s  w i th  h ^ p e rg ly c a e m ia  su g g e s te đ  th a t  in te n s iv e  
g lu co se  c o n ư o l  a lso  im p ro v e d  o u tc o m e s  in  th is  p o p u la tio n .
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b u t  a n o th e r  s tu d y 16 fo u n d  n o  b e n e íi t.  H ovvever, th e  g ỉu co se  
c o n tro l  a c h ie v e d  in  th is  s tu d y  w as s im ila r  in  b o th  t h e  
in te n s iv e  a n d  th e  c o n v e n tio n a l  t r e a tm e n t  g ro u p s  a n d  a n  
a n a ly s is  b a se d  o n  b ĩo o d -g ỉu c o se  c o n c e n ư a tỉo n s  su g g ested  
th a t  stTỈct g lu co se  c o n tro l  w a s  b e n e ũ c ia l .16

F o r  t h e  c o n v e n tio n a l  m a n a g e m e n t  o f  m y o c a rd ia l  
in ía rc tio n , see  p . 12 5 7 .1 .
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Neonatol hyperglycoemia. H y p e rg ly c a e m ia  is c o n u n o n  in  
v c ry  im m a tu r e  n e o n a te s  b e c a u s e  o f  d e la y e d  o r  re d u c e d  
in s u l in  p ro d u c t ío n . I t  c a n  b e  t re a te d  b y  g lu co se  re s tric tio n  
u n t i l  g lu c o se  to le ra n c e  im p ro v e s. H o w e v e r, th is  m a y  n o t  
p ro v id e  e n o u g h  g lu co se  to  m e e t  b a sa l m e ta b o lic  n e e d s, 
a n d  th e  u se  o f a n  in su lin  in fu s io n  c a n  aỉlovv s u ff id e n t  g iu- 
co se  to  b e  g ỉv en . I t  h a s  b e e n  su g g e ste d  th a t  in su l in  is b e s t 
g iv e n  im r a v e n o u s ly  i n  a  s é p a ra te , e asily  t i tra ta b le  s o lu tio n  
b e c a u s e  o f th e  í re q u e n t  í lu c tu a t io n s  o f  r e q u ir e m e n t  in  
th e s e  i n ía n t s .1 H o w e v e r, e v id e n c e  f ro m  la rg e , ra n d o m ise d , 
c o n tro l le d  s tu d ie s  to  w e ig h  u p  th e  risk s  a n d  b e n e B ts  o f 
t re a tin g  h y p e rg ly c a e m ia  is lac k in g .2 I n  a d d itio n , a  co n - 
tro lle d  s tu d y  o f  p r e v e n d v e  e a riy  in s u l in  th e ra p y , u s in g  a 
f ix e d -d o se  c o n tin u o u s  in su l in  in h is io n  vvith in tra v e n o u s  
g lu c o se  a d ju s te d  to  m a in ta in  e u g ly c a e m ia , w a s  s to p p e d  
e a r ly .5 A lth o u g h  g ly ca e m ic  c o n tro l  w a s  b e t te r  c o m p a re d  
w i th  S ta n d ard  ca re . th e r e  w e re  m o re  e p iso d e s  o f h y p o g ly c- 
a e m ia  in  in la n ts  g iv e n  e a rly  ử isu lin  th e r a p y  a n d  m o rta lity  
b e ío re  2 8  d a y s  a f te r  b ir th  vvas in c re a se d .
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Overdosoge vvith caldum-channel blockers. H ig h -d o se  
in s u l in ,  w i th  g lu co se  a n d  p o ta s s iu m  as  r e q u ire d  to  m a in -  
t a in  n o r m a l  p la s m a  c o n c e n tra tio n s  o f  th e se , h a s  b e e n  
re p o r te d  to  b e  o f  v a lu e  in  t h e  t r e a tm e n t  o f  o v erd o sa g e  
w i th  c a lc iu m -c h a n n e l  b lo c k e rs1 t h a t  h a s  n o t  b e e n  a d e -  
q u a te ly  m a n a g e d  w i th  c o n v e n tio n a l  th e r a p y  (w h ic h  is 
d e s c r ib e d  u n d e r  T re a tm e n t  oỉ A đ v e rse  E ííe c ts  u n d e r  N iíe- 
d ip in e ,  p .  1 4 5 2 .3 ). A  revievv2 o f 13 re p o r te d  cases fo u n d  
th a t  v a r io u s  d o sa g e  re g im e n s  h a d  b e e n  trie d . T hese  
i n d u d e d  b o lu s  d o se s  ol in s u l in  10 to  2 0 t in i ts ,  a n d  conủn- 
u o u s  In íu s io n s  o f  0 .1  to  1 u n i t /k g  p e r  h o u r .  T h e  a u th o r s  of 
o n e  r e p o r t ’ p ro p o se d  a  r e g im e n  th a t  in d u d e s  a n  in itía l 
i n t r a v e n o u s  b o lu s  d o se  o f  in s u l in  1 u n i t /k g , fo llo w ed  b y  a 
c o n t in u o u s  in h is io n  o f 0 .5  u n i ts /k g  p e r  h o n r ;  th is  m a y  b e  
in c r e a s e d  to  1 u n i t /k g  p e r  h o u r  ư  n e c e s sa ry . A  p ro sp e c tiv e  
s tu d y 4 o f  7  í u r t h e r  cases p e rm itte đ  u p  to  2 u n i ts /k g  p e r  
h o u r  f o r  th e  in ỉu s io n  d o se . O th e rs 5 h a v e  a k o  su g g ested  
th a t  b e c a u s e  t h e  o n s e t  o f  a c tio n  m a y  b e  d e la y e d  b y  a b o u t 
3 0  to  4 5  m in u te s ,  t h e  e a r l ie r  u se  o f  a  h ig h -d o se  in su lin

re g im e n  c o m b in e d  w ith  s u p p o rtlv e  m e a s u re s  m a y  b e  ju s t i-  
fied , a n d  m a y  re d u c e  th e  n e e d  fo r m o re  in v a s iv e  d r c u la -  
to ry  su p p o rt.
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Aclverse E ffed s

T h e  m o st í r e q u e n t  c o m p lic a tio n  o f  in s u l in  t h e r a p y  is 
h y p o g ly ca e m ia , th e  sp e e d  o f o n s e t  a n d  d u r a t io n  o f  w h ic h  
m a y  v ary  a c co rd in g  to  t h e  ty p e  o f  p re p a ra tio n  a n d  th e  r o u te  
u s e d . I t is u s u a ỉly  a s s o d a te d  w ith  a n  ex c ess iv e  d o sa g e  o f 
in su lin ,  th e  o m iss io n  o f  a  m e a l  b y  th e  p a tie n t,  o r  in c re a se d  
p h y s ic a l a c tiv ity . P a d e n ts ,  e s p e d a l ly  t h e  e ld e r ly  o r  th o se  
w i th  tig h tỉy  c o n ữ o l le d  d ia b e te s  o r  d ia b e te s  o ỉ lo n g  s ta n d in g , 
m a y  n o t h a v e  th e  ty p ic a l e a rly  w a m in g  s y m p to m s  o f  a  
h y p o g ly c a e m ic  a tta c k .  T h e r e  h a v e  b e e n  r e p o r t s  o f  
h y p o g ly ca e m ia , s o m e tim e s  w ith  d e c re a se d  v v a m in g  sy m p - 
to m s , in  p a tie n ts  c h a n g in g  f ro m  a n im a l  (e s p e d a lly  b o v in e )  
to  h u m a n  in s u ỉ in  (se e  u n d e r  H y p o g ly c a em ia , p . 4 8 6 .2 ) . 
S y m p to m s o f  h y p o g ly c a e m ia  re s u l tin g  f ro m  in c re a se d  
sy m p a th e tic  a c tiv ity  i n d u d e  h u n g e r ,  p a llo r , sw e a tin g , 
p a lp ita t io n s , a n x ie ty , a n d  ư e m u lo u sn e s s .  O th e r  sy m p to m s  
in d u d e  h e a d a c h e , v isu a l  d is tu rb a n c e s  s u c h  a s  b lu r r e d  o r  
d o u b le  V ision, s lu r re d  sp e e c h , p a ra e s th e s ia  o f  t h e  m o u th  
a n d  h n g e rs , a lte ra t io n s  i n  b e h a v io ú r ,  a n d  im p e d red  m e n ta l  
o r  ỉn te l ỉe c tu a l  ab ility . If  u n tre a te d ,  h y p o g ly c a e m ia  m a y  le a d  
to  c o n v u ls io n s  a n d  c o m a  w h ic h  s h o u ld  n o t  b e  c o n h is e d  
w i th  h y p e rg ly c a em ic  c o m a . E xcessiv e  d o ses  o f  in s u l in  c a n  
a lso  c au se  e le c tro ly te  d is tu tb a n c e s .  I n su l ỉn  s t im u la te s  a  s h ư t 
o ỉ  p o ta s s iu m  to  th e  in tra c e l lu la r  sp ace  a n d  h y p o k a la e m ia  
m a y  be  p a rt ic u la r ly  a s s o d a te d  vvith in ơ a v e n o u s  u s e  i n  th e  
m a n a g e m e n t  o f  d ia b e t ic  k e to a c id o s is  ( s e e  D ia b e tic  
E m e rg e n d e s ,  p .  4 6 5 .3 ).

In s u l in ,  g lv e n  s u b c u ta n e o u s ly ,  m a y  c a u s e  e i t h e r  
lip o a tro p h y  o r  I ip o h y p e m o p h y . L ip o a tro p h y  a p p e a rs  to  
o c c u r  less í r e q u e n tly  w lth  p u r íh e d  in su l in s  t h a n  w ith  
c o n v e n tio n a l  in su lin s ; ii i t  h a s  o c c u rre d , i t  m a y  b e  re v e rs e d  
b y  th e  ữ ỹ e c tio n  of a  p u r e r  a n im a l  in s u l in  o r  h u m a n  in su l in  
in to  a n d  a r o u n d  th e  a tro p h ie d  s ite . L ip o h y p e r t ro p h y  is  
u s u a lly  a s s o d a te d  vvith re p e a te d  in je c tio n s  a t  t h e  s a m e  s ite  
a n d  m ay  u s u a lly  b e  o v e rc o m e  b y  ro ta t in g  th e  s ite  o f 
in je c tìo n , a l th o u g h  a b s o rp tio n  o f  in s u l in  m a y  v a ry  fro m  
d iííe re n t  a n a to m ic a l  a re a s . W e ig h t g a in  is o f te n  a s s o d a te d  
w i th  in s u l in  tre a tm e n t,  p a rt ic u la r ly  I n te n s iv e  th e r a p y  
reg im én s . T ra n s ie n t b lu r r e d  Vision a n d  p e r ip h e ra l  o e đ e m a  
m a y  o c c u r in  th e  f ir s t 'f e w  w e e k s  o f  th e ra p y .

In su lin  o c c as io n a lly  c a u se s  local o r  sy s te m ic  h y p e rs e n s i-  
t iv i ty  rea c tio n s . Local re a c tio n s , c h a ra c te r ise d  b y  e ry th e m a  

.a n d  p ru r i tu s  a t  th e  in je c tio n  site , u s u a lly  d isa p p e a r  w i th  
c o n tin u e d  u s e .  G e n e ra lise d  h y p e rs e n s it iv ity  m a y  p r o d u c e  
u r tíc a r ia ,  a n g io e d e m a , a n d  v e ry  r a r e ly  a n a p h y ỉa c t íc  
re a c tio n s ; if  c o n tin u e d  th e r a p y  vvith in s u l in  is  e s se n tia l  
h y p o se n s it is a tio n  m a y  b e  n e e d e d . A g a in , h y p e rs e n s it iv ity  
r e a a io n s  o c c u r  less í r e q u e n tly  vvith  p u ri& ed  t h a n  w ith  
c o n v e n tio n a l  in su lin s  a n d  p o r d n e  in s u l in  is le ss  im m u n o -  
g e n ic  t h a n  b o v in e  in su lin ;  h u m a n  in su lin s  a n d  in s u l in  
a n a lo g u e s  a re  less im m u n o g e n ic  a g a in , b u t  r e a c t ío n s  m a y  
still occur.

M a n y  p a tie n ts  t r e a te d  w ith  in su lin , e i th e r  a n im a l  o r  
h u m a n  in s u l in ,  d e v e lo p  a n tib o d ie s  b u t  t h e  c lin ic a l  
s ig n ih c a n c e  o f  th is  is n o t  e n ti r e ly  c lear.

O f p a tie n ts  g iv en  in te n s iv e  in su lin  th e r a p y  fo r  ty p e  1 
d iab e te s  as p a r t  of th e  D ia b e te s  C o n tro l a n d  C o m p lic a tio n s  
T rial, th o se  w h o  h a d  th e  g re a te s t  vveight g a in  a ls o  h a d  
in c re a se d  b lo o d  c o n c e n tra t io n s  o f  tr ig ly c e rid e s  a n d  lovv- 
d e n s ity -l ip o p ro te in  c h o le s te ro l , a n d  lo w e re d  h ig h -d e n s ity -  
lip o p ro te in  c h o le s te ro l .1 T h e se  lip id  c h a n g e s , vvith  h ig h e r  
b lo o d  p re s su re , in c re a se d  w a is t- to -h ip  ra tio , a n d  g re a te r  
in su lin  re q u ire m e n ts ,  w e re  h e ld  to  b e  s im ila r  to  th e  
sy m p to m s o f  in su lin  r e s ỉs ta n c e  a n d  to  in d lc a te  a  p o ssib le  
in c re a se d  r isk  o f m ac ro v a sc u la r  d ỉse a se . R e su lts  b o m  th é U K  
P ro sp ec tiv e  D iab e tes  S tu d y  in d ỉc a te d  th a t  ty p e  2  d ia b e tic  
p a tie n ts  t r e a te d  vvith in s u l in  h a d  g r e a te r  vveight ga  in  t h a n  
th o se  m a n a g e d  w i th  o th e r  th e ra p ie s ,2 b u t  í o u n d  n o  
e v ỉd e n c e  o f  h a rm íu l  c a rd ỉo v a sc u la r  e ữ e c ts . •

F o r d ỉsc u ss io n  o f  s o m e  o f  th e  sp e c iổ c  p ro b le m s  a s s o d a te d  
w i th  c o n t in u o u s  i n íu s io h  o f  in s u l in ,  s e e  I n te n s iv e  
A d m ỉn is tra t io n  R e g im e n s  u n d e r  U ses, p .  4 8 0 .3 .
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C a rà n o g e n ic ity . Coỉorectal c a n c e r  occu rs  m o re  c o m m o n ly  
in  p a tie n ts  w ith  ty p e  2 d ia b e te s  m ellitu s  t h a n  in  t h e  g e n e r-  
a l p o p u la tio n , .a n d  m o s t  s tu d ie s  e s tim a te  a  3 0  to  4 0 %  risk  
in c re a se .1 R esũlts b o m  a la rg e  re tro sp e c tiv e  c o h o r t  s tu d y  
vvith a  n es ted  c a se -c o n tto l  s tu d y , u s in g  d a  t a  b o m  th e  UK 
G en e ra l P ractice  R e se a rc h  D a tab ase , s u g g e s te d  a n  
in cre a se d  risk o f  c o lo re c ta l c a n c e r  a s s o d a te d  w ith  lo n g - 
te rm  in su lin  u se  in  ty p e  2  d iab e tic s .2 I t  h a s  b e e n  h y p o th e -  
sised  th a t  h y p e rin su lin a e m ia  is a  risk  lac to r, a n d  th a t  in su -  
l in  th e ra p y  in  p a d e n ts  vvith  ty p e  2  d iab e te s  m ig h t  in c re a se  
th e  risk  h ir th e r .1 S o m e  h a v e  su g g e ste d  c o lo re c ta l  c a n c e r  
s a e e n in g  for p a tie n ts  w i th  ty p e  2  d iab e te s , p a rt ic n la r ly  
th o se  ư e a te d  w ù h  i n s u l ỉ a 1,2 b u t  o th e rs  h a v e  c a u tio n e d  
th a t  fu rth e r  in lo rm a t ìo n  vvould  b e  n e e d e d  b e lo re  yvide- 
sp re a d  SCTeening is a d v o c a te d .3

P rim ary  lung m a l ig n a n d e s  h a v e  b e e n  f o u n đ  in  a  few  
p a tie n ts  rece iv ing  in h a le d  in su lin ;  fo r í u r t h e r  d e ta ils , see 
A d m in is tra tio n  R o u te s , p . 4 7 9 .2 . A  c a se -c o n tro l  s tu d y 4 of 
o v c r  900  p a tie n ts  w ith  pancreatic c a n c e r  a lso  su g g e s te d  a n  
in c re a se  ỉn  risk  in  p a tie n ts  u s in g  in s u l ỉn  o r  in su lin  
secre tagogues.

T h e re  has b e e n  c o n c e m  th a t  in s u l in  g la rg in e , w h ic h  h as  
sh o w n  a g rea te r  a S in ity  íor the IG P-I re c e p to r  t h a n  h u m a n  
in su lin , m ig h t a lso  b e  l in k e d  w ith  a n  in c re a se d  r isk  of 
c a rd n o g e n id ty .5 S e v e ra l c o h o r t  s tu d ỉe s  h a v e  re p o r te d  
d ư ie rỉn g  resu lts  tv ith  a  n u m b e r  o i  c o n ío u n d in g  ỉac to rs  
a ữ e c tin g  c o n d u s io n s . A n  in c re a se  in  m a ỉig n a n c y  w a s  se e n  
vvith in creased  h u m a n  in su l in  d o se ’ w i th  a  h ig h e r  r is k  for 
th e  g largúie  a n a ỉo g u e . A n  in c re a se  in  t h e  r is k  o i  b re a s t  
c a n c e r  in  u se rs  o f in su l in  g la rg in e  a ỉo n e  in  Svveden4 w a s  
seen , b u t  it  w as su g g e ste d  th a t  th is  m ỉg h t b e  d u e  to  r a n d o m  
A uc tua tion . F u r th e rm o re  a  S co ttish  S tudy7 shovvéd n o  
o v e ra ll i n a e a s e  in  c a n c e r  risk ; a n  in c re a se  in  b r e a s t  c a n c e r  
vvith in su lin  g larg in e  m o n o th e ra p y  w a s  th o u g h t  to  b e  
a ttr ib u ta b le  to  a lỉo c a tio n  b ias. A  re tro sp e c tív e  c o h o r t  s tu d y  
o f o v e r  62 000  p a tie n ts  w ỉ th  ty p e  2  diabetes*  c o n d u d e d  th a t  
in su lin  g larg ine w a s  n o t  a s s o d a te d  w ìth  a n  in c re a se d  c a n c e r  
risk  co m p a re d  w ith  h u m a n  in su l in .  A  c o m m e n ta ry  o n  th e s e  
c o h o rt  stud ies’  c o n d u d e g  th a t  t h e  c u ư e n t  ep ỉd e m io lo g ic a l 
e v id en ce  w as h i s u ỉh d e n t  to  c ọ p ố rm  o r  r e íu te  a  c a rd n o g e n ic  
e ííe c t  o ỉ sp e d ũ c  in ỉu l in s  o n 's p e d f ic  can ce rs . R e g u la to rs  in  
E u ro p e . a n d  th e  U S A 10,11 a lso  c o n d u d e d  t h a t  s tu d y  
lim ita tio n s  d id  n o t  allovv a  r e la d o n s h ip  b e tv v e e n  in su lin  
g larg ine  a n d  c a n c e r  to  b e  c o n Ẽ rm e d  o r  e x d u d e d  b u t  
c o n tin u e  to  m o n ito r  t h e  s itu a tio n .
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E ffe c h  o n  th e  lìver. F o r  a  r e p o r t  of h e p a to m e g a ly  o c c u r-  
rin g  a fte r  in su lin  o v e rd o sa g e , see  u n d e r  A b u se , in  P re ca u - 
tio n s , p . 487 .2 .

Effects o n  th e  sk in . S k in  re a c tio n s  to  in s u l in  th e ra p y  
in d u d e  l ip o d y s tro p h ie s  a n d  a lle rg ic  s k in  r e a c tio n s  (see 
H ypersensitiv ỉty , p . 4 8 6 .1 ) .  A lth o u g h  th e  i n ậ d e n c e  o f 
so m e  reac tio n s  h a  v e  d e c re a se d  c o n s id e ra b ly  w ỉt íi  t h e  p u r i-  
B cation  o f c o n v e n tio n a l in su lin s  a n d  th e  d e v e lo p m e n t  of 
re c o m b in a n t h u m a n  in su lừ v  th e y  c o n tin u e  to  b e  re p o r te d  
vvith h u m a n  in su lin  a n d  h a v e  b e e n  a s s o d a te d  w i th  in su lin  
a n a lo g u e s .

Lipohypertrophy i s  t h e  m o s t  c o m m o n ly  r e p o r t e d  
c u ta n e o u s  c o m p lic a tio n  o i  . ín su lin  th e ra p y . I t  u sụ a lly  
p re se n ts  as  so ỉt  d e rm a l  n o d u le s  c o n ta in ỉn g  a d ip o c y te s , a n d  
is a  c o n se q u e n c e  o f  r e p e a te d  ỉn je c tỉo n  a t  t h e  s a m e  s ỉte .1*2 
P a tìe n ts  h a v e  b e e n  ío u n d  to  p re íe re n t ía l iy  ỉn je c t  in to  th e s e  
s ite s  b ec au se  o f  t h e i r  ré la tiv e  a n a e s th e s ia ,1 b u t  Ịn su lin  
a b so rp tio n  f ro m  th e s e  n o d u le s  c a n  b e  im pairecC 1'3 re sũ ltin g  
in  p o o r  g lycaem ic  c o n tto l .4 L ip o h y p e ra o p h y  c a n  b e  a v o id e d  
o r  lim ite d  b y  ro ta t io n  o f ỉn je c tìo n  sỉtes, a n d  a v o id a n c e  o f 
a f f e a e d  a re a s  c a n  b r in g  a b o u t  reg re s s io n . T h e  u se  o f a  
rap id ly  ab so rb e d  s h o rt-a c tin g  in su lin  a n a lo g u e  ìn ig h t  also  
h a v e  a ỉe ss  s t im u la to r y  e í íe c t  o n  l l p o h y p e r t r o p h y
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d e v e lo p m e n t.  L ip o su ctío n  h a s  b e e n  u s e d  vvhen  o th e r  
m e a s u re s  h a v e  ía iled , b u t  e x p e rie n c e  is l im ite d .1-2

I t  is  th o u g h t  t h a t  lipoatrophy, a  lo ss  of fa t a t  in je c tio n  sites, 
m ig h t  b e  c a u se d  b y  a n  im m u n e  re a c tio n . T h e  c o n d it ìo n  h a s  
b e c o Ịn e  ra r e  w i th  t h e  u se  o f re c o m b in a n t  h u m a n  in su l in .1'2 
In su l ỉn  a n a ỉo g u e s , b o th  s h o rt-  a n d  lo n g -a c tin g , h a v e  a lso  
b e e n  r e p o r te d  to  c a u se  l ip o a ư o p h y .2-7-8 P a tie n ts  a re  a d v ised  
to  a v o id  í u r t h e r  i n je c t io n  i n to  a ffe c te d  a re a s , b u t  
s p o n ta n e o u s  re s o lu tìo n  is r a r e .1 T h e  su c ce ss íu l u se  o f  a  
c o rt ic o s te ro id  in je c te d  in to  llp o a tro p h ic  a re a s  h a s  b e e n  
described .*

T h e  g r o w th  o f amyloid nodules a t  in su lin  in je c tio n  s ite s  
h a s  b e e n  r e p o r t e d ; 10 t h e y  m a y  b e  m is ta k e n  f o r  
l ip o h y p e r tro p h y , b u t  a re  u s u a lly  h a rd e r .
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H y p e rse n siiỉv ity . T h e  m o s t  c o m iĩio n  h y p e rse n s itỉv ity  rea c -  
t io n s  tỡ  s u b c u ta n e o u s  in su l in  a re  loca lised  u r tic a ría l rea c -  
tío n s  t h a t  s t a n  \v ith in  10 to  2 0  m in u te s  o f  i iý e c tio n ; ỉa te  
re a c tìo n s  o f  đ iffu se  svvelíing a n d  e ry th e m a  m a y  b eg in  2 to  
3 h o u r s  a f te r  in je c tio n , p e a k  a t 6 to  12 h o u rs , a n d  reso lv e  
vvỉth in  12 to  2 4  h o u rs .  G e n e ra lise d  rea c tio n s , in d u d in g  
a n a p h y la x is ,  h a v e  a lso  o c c u rre đ .1'2 A lth o u g h  th e  p re v a -  
le n c e  o f  in s u l in  a lle rg y  d e c re a se d  s ign iR can tly  w ith  th e  
in tro d u c tio n  o ỉ  h ig h ly  p u r ih e d  a n d  h u m a n  in su lin s , su c h  
re a c tìo n s  m a y  stỉll o c c u r .1*3 D e la y ed  p re s su re  u rticaria , in  
t h e  fo rm  o f  la rg e  w h e a ls  ò c c u rr in g  4  to  6 h o u rs  a íte r  p ro -  
Io n g eđ  p re s s u re ,  a n d  la s t in g  fo r  u p  to  2 4  h o u rs .  w as se e n  
in  a  p a t ìe n t  w i th  ty p e  1 d ia b e te s  vvithin 6  m o n th s  of c h a n -  
g in g  f ro m  a n im a l  to  h u m a n  in su ỉin .4 T h e  c o n d it io n  
i ir tp ro v e d  a í te r  a  svvitch b a c k  to  in su lin  o f a n im a l orig in , 
a n d  g r e w  w o rs e  a g a in  a í te r  a  s e co n d  a tte m p t  to  u se  
h u m a n  in su l in .  In te r m i tte n t  u r tic a r ia  s im u lu n e o u s iy  
a ỉíe c tin g  p re v io u s  in je c tio n  sites vvas re p o r te d  in  a  ch iid  
r e c e iv in g  h u m a n  in su l in ,  w h o  h a d  n e v e r  rec e iv e d  a n im a l 
ỉn s u l in .5 T h e re  a re  a lso  re p o r ts  of b o th  local a n d  g e n e ra l-  
ise d  re a c t ìo n s  to  in su l in  a n a lo g u e s ;2'6-1 h o w e v e r , th e y  
h a v e  a lso  b e e n  u se d  su cce ss ĩu lly  in  p a tie n ts  w i th  a h is to ry  
o í  h y p e rs e n s ít iv ity  to  h u m a n  in su U n .9-11

S u b s t i tu tio n  o f  a  d i ỉ ỉ e re n t  in su ỉin  p r e p a r a tio n  o r  
a n a lo g u e  m a y  b e  tr ie d  in  t h e  m a n a g e m e n t  o f a lle rgy , a n d  
c o n tin u o u s  s u b c u ta n e o u s  in su l in  in íu s io n  u s in g  s h o rt-  
a c tỉn g  a n a lo g u e s  h a s  b e e n  successíuL  T re a tm e n t  w ith  a n  
a n tih is ta m m e  a n d /o r  c o rt ic o s te ro id  m a y  b e  re q u ire d  ĩo r  
s y m p to m a tic  re ỉie ỉ, a n d  a  c o u rse  o f  in su lin  d c s e n s itis a ã o n  
m a y  b e  n e c e s s ạ ry  in  so m e  c a se s .1-2 O m a liz u m a b  vvas 
r e p o r te d  to  im p ro v e  sy m p to m s  in  a  case  o f se v e re , re írac to ry  
in su l in  a lle rg y ; t h e  p a t ie n t  Ẽ rs t rece ỉv ed  a co u rse  o f 
r itu x ỉm a b  to  r e d u c e  th e  to ta l  IgE  lev e l b e fo re  o m allzu m a b  
w a s  g iv e n .12

T h e  d e v e lo p m e n t  o f p a in ỉu l  s u b c u ta n e o u s  n o d u le s  a t  th e  
in je c tio n  s ite  o f  in s u l in  d e te m ừ  h a s  b e  e n  r e p o r te d .11' 14 T h e  
re a c tỉo n s  g e n e ra l ly  s ta r te d  a few  h o u r s  a íte r  in je c tìo n  a n d  
reso lv e d  sp o n ta n e o u s ly  a f te r  a fe w  days; in  so m e  cases t h c  
r e a c tỉo n  s ta r te d  a í te r  th e  firs t in je c tio n  o f in su lìn  d e te m ir .

H y p e rse n s itiv ity  r e a c tio n s  to  in su lin  p re p a ra tio n s  m ay  b e  
c a u se d  n o t  o n ly  b y  th e  in su l in  i ts e l i  b u t  a lso  b y  o th e r  
c o m p o n e n ts  o f  t h e  ỉo rm u la t io n  su c h  as z in c ,17-19 p ro t-  
a m in e 2*20-2* (se e  a lso  H y p e rse n sitiv ity  to  P ro ta m in e  u n d e r  
P re c a u tio n s ,  p .  4 8 7 .3 ), a n d  m -c reso l.2
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HYPOSENSỈTISAnON. A íte r  [a ilu re  of S tan d ard  h y p o se n si-  
r is a tio n  m e a s u re s  in  a  p a tie n t  w ũ h  c u ta n e o u s  h y p e rse n s i-  
t iv i ty  to  in su lin . h y p o se n s it is a tio n  vvas a tte m p te d  b y  g iv ing  
in su l ín  o ra lly .1 O ra l a sp ir in  (1 .3 g  th rc e  tim c s  daiỉy ) w as 
a lso  g iv en  10  a n ta g o n is e  v a sc u la r  m ed ia to rs  o f th e  reac- 
t io n . A í te r  One w e e k  s u b s e q u e n t  h y p o se n s it is a tio n  u sin g  
in s u l in  b y  in je c tio n  w a s  su ccessíu l. W h e n  th e  p a tie n t  
s to p p e d  ta k in g  asp ir in  a f te r  6 m o n th s  th e  o ríg in a l h y p e r-  
se n s it iv ity  re a c tio n s  rec u rrc d ; a sp ir ín  vvas th e n  g iv e n  p e r-  
m a n e n t ly  in  a  d o se  o f 1 .3  g tvvice daily .

I. Holdaway ỈM, Wilson JD. Cutaneous insuíin allergy responsive to orat 
desensỉtỉsarion and aspirin. BMJ 1984; 289: 1565-6.

H y p o g ty c a e m ia .  H y p o g ly caem ia  is th e  m a jo r  ad v e rse  
e f f e a  o f  in su lin  ư e a tm e n t ,  w ith  s e v ere  h y p o g ly ca e m ic  ep i- 
so d e s  o c c u rr ín g  in  u p  to  a  th ird  of all in su lin - tre a te d  
p a tie n ts  a t  so m e  p o in t  in  th e ir  lives . M o v es to w a rd s  m o re  
in te n s iv e  in su l in  th e ra p y , in  o r d e r  to re d u c e  th e  dev e lo p - 
m e n t  o f d iab e tic  co m p lica tio n s , in c re a se  th e  risk  o f b y p o -  
g ly ca e m ic  e p iso d e s .1’2 P a tie n ts  m a in ta in in g  s t r i a  g ly caem ic  
c o n tto l  a re  p r o n e  to  ‘h y p o g ly ca c m ia  u n a w a re n e s s ' in  
vvhich  th e  n o r m a l  a d re n e rg ic  resp o n se  to  h y p o g ly ca e m ia  
(c h a ra c te r ís e d  b y  sy m p to m s  su c h  as p a llo r, sw e a tin g , a n d  
ư e m o r )  is re d u c e d  o r  lo s t.3 '* T h e  d e v e lo p m e n t o f  h ypog ly - 
c a e m ic  un a v v a re n e ss  is  lin k e d  to  p re v io u s  e p ỉso d es  of 
h y p o g ly c a e m ia  a n d  in c re a se d  d u ra t io n  o f  d ia b e te s . In  
a d d it io n , t h e  n o rm a l  c o u n te r - re g u la to ry  h o rm o n a l 
r e s p o n s e  to  h y p o g ly c a e m ia  b e c o m e s  d e íe c tiv e  in  d iab e tic  
p a tie n ts .  T h e se  lac to rs  p red isp o se  to  th e  d e v e lo p m e n t o í 
h y p o g ly c a e m ia  a n d  n e u ro g ly c o p e n ic  sy m p to m s ( in d u d in g  
irr ita b ility , b lu r r e d  Vision, le th a rg y , s e iz u re , a n d  com a) 
v v ith o u t w a m in g . N o c tu m a l  h y p o g ly ca e m ia  h a s  a lso  b e e n  
im p lỉc a te d  in  t h e  su d d e n  n o a u m a l  d e a th  o f  y o u n g , o th e r-  
vvise h e a lth y , p a tie n ts  w i th  ty p e  l d iab e te s;4-5 th is  is a  ra re  
c o n d it io n  in  vvhich  h y p o g ly c a e m ia  m ig h t c o n tr íb u te  to  
c a rd ia c  a r rh y th m ia .

A v o id a n c e  o{ h y p o g ly ca e m ia  ỉo r  2 to  3 vveeks h e lp s  
r e s to re  a w a re n e ss . P a tie n t  e d u c a tio n  is a n  im p o r ta n t  
s tr a te g y  in  a v o id in g  h y p o g ỉy c a e m ia ,  w i th  p a n ic u l a r  
a t te n t io n  p a id  t o  d ie t, ex e rc ise , a n d  s e ư -m o n ito rin g  of 
b lo o d -g lu c o se  c o n c c n ư a tio n s .  A d ju stx n en t o f in su lin  reg i- 
m e n s  tn ig h t in c lu d e  th e  u se  of ra p id -a c tin g  in su lin  
a n a lo g u e s  a t  m e a ltím e s  to  a v o id  h y p o g ly ca e m ia  bervveen 
m ea ls , lo n g -a c tin g  (re la tiv e ly  p e ak less)  a n a lo g u e s  to  red u c e  
n o c tu m a l  h y p o g ly c a e m ia ,  o r  u se  o f  a  c o n t in u o u s  
s u b c u ta n e o u s  in su l in  in ỉu s io n  (C SII).3-4

w h e n  r e c o m b in a n t  h u m a n  in su lin  b e c a m e  g e n e ra lly  
a v a ỉla b le  in  t h e  la te  1980S so m e  p a tie n ts  c o m p la in e d  o f a 
loss o f  av vareness  o f  im p e n d in g  h ^ o g ly c a e m ia  a f te r  ư a n s íe r  
to  h u m a n  in su l in .6 '  a n d  th e re  w e re  re p o r ts  o f  s e v ere  o r  
e v e n  fa ta l h y p o g ly c a e m ia  o c c u rr in g  in  p a tie n ts  w h o  h a d  
b e e n  w e ll s ta b ilise d  o n  a n im a l  in su lin s .6'8

T h is  vvas, a n d  re m a in s . a  s o m e w h a t c o n tro v e rs ia l  a re a . 
D e sp ite  so m e  sm a ll s tu d ie s  su g g estin g  a  p ro b le m , o th e rs  
la i le d  to  fin d  e v id e n c e  o f  a  d iffe re n c e  betvveen  a n im a l  a n d  
h u m a n  in su lin s . a n d  a  sy s te m a tic  revievv9 c o n c lu d e d  th a t  
th e  a v a ila b le  e v id e n c e  d id  n o i  su p p o rt  th e  su g g e stio n  th a t  
h u m a n  in s u l in  in c ie a se d  th e  íre q u e n c y  o r  s e v erity  of 
h y p o g ly c a e m ia , o r  a ỉ f e a e d  th e  sy m p to m s  o f h y p o g ly c- 
a e m ia , c o m p a re d  w ith  a n im a l in su lin s . H o w e v e r, m o st 
c o m m e n ta to rs  a p p e a re d  to  c o n s id e r  th a t  p a tie n ts  sh o u ld  
c o n tin u e  to  h a v e  access  to  a n im a l  ú isu lin s  ư  d esired , a n d  
th a t  th o se  vveU m a in ta in e d  o n  a n im a l in su lin  sh o u ld  n o t  b e  
ư a n s íe r r e d  to  h u m a n  in s u l in  vv ith o u t a p p ro p r ia te  d in ic a l  
g ro u n d s,* -10"13 a n d  th e n  o n ly  vvith  c a re h il m o n ito rin g .

T h e re  h a s  a lso  b e e n  c o n c e m  a b o u t p o ssib le  lo n g -te rm  
s e q u e la e  o f h y p o g ly c a e m ic  e p iso d es  o n  th e  CNS. H ovvever, a

re p o r t  o n  p a tie n ts  p a r t id p a t in g  in  th e  D iab e tes  C o n ơ o l  a  nd  
C o m p lỉc a tio n s  T lia l (DCCT) su g g ested  th a t  th e  in c r e a te d  
r isk  o f  h y p o g ly c a e m ia  se e n  w ith  in te n s ỉv e  th e ra p y  w a s  I .ot 
a s s o d a te d  w i th  n e u ro p sy c h o lo g ic a l  im p a i im e n t .14 N e v  :r- 
th e le s s , th e r e  is so m e  e v id e n c e  o í  a n  a s so d a t io n  betvve : n  
e p iso d e s  o f  s e v e re  h y p o g ly ca e m ia  a n d  c o g n itiv e  im p a irm t n t  
i n  y o u n g  c h ild re n  (d iag n o se d  b e ío re  5 o r  6 y e a rs  o f  a g e ) 5 

F o r  t h e  t r e a tm e n t  o f  in su lin - in d u c e d  h y p o g ly ca e m ia , i ee 
p . 4 8 6 .3 .
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2. Egger M.etaĩ. Rlsk of adverse effeas of imensííìed treatment ỉn insu l n- 
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47: 286-96.
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O e d e m a .  S ev ere , a c u te  o e d e m a  is a ra re  a d v e rse  e ffec t < 'f 
in s u l in  t r e a tm e n t,  o c c u ư in g  m o s t o í te n  w h e n  s ta r tir .g  
th e r a p y .1'7 I t s h o u ld  b e  d is tin g u ish e d  íro m  c h ro n ic  a n d  
su b a c u te  fo rm s o f o e d e m a  w h ic h  m a y  be c o m p lic a tio n s  t '[  
t h e  d ia b e tic  d ise a se  p ro cess .13 Possib le  m e c h a n ism s  of 
a c u te  o e d e m a  a re  s o d lu m  re te n tio n  re su ltin g  íro m  a d i r e n  
a a i o n  o í  in su lin  o n  th e  re n a l tu b u le  o r  a n  e f f e a  o f in s u l in  
o n  v a sc u la r  p e rm e a b il ity .5 T he  o e d e m a  is u su a lly  s e ư -lim - 
itin g ,2-4 b u t  do es  r e s p o n d  to  a d e c re a se  in  in su lin  d o sag c . 
o r  d iu re tic  t h e r a p y .1,3’5'7
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445.
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Kidney Dis 2004; 44: 575-90. \
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Treatment of Insulin-induced Hypoglycaemia
In  th e  c o n sc io u s  a n d  c o o p e ra tiv e  p a tie n t  h y p o g ly c a e m ia  i 
t re a te d  b y  e a tin g  a r e a d ỉly  a b so rb a b le  fo rm  of c a rb o h y d ra te  
su  ch  as  s u g a r  lu m p s  o r  a  g lu co se -b ase d  d rín k ; a ll d iabetic : 
s h o u ld  alvvays c a r ry  a su ita b le  s u g a r  so u rc e  b y  w a y  o 
p re c a u t io n .

If t h e  p a tie n t  is  drovvsy o r  u n c o n sc io u s , t h e n  g lu co s t 
m u s t  b e  gi v e n  p a re n te ra l ly .  D oses o f  5 0  m L  o f a  20% 
s o lu t io n  o f g lu co se  o r  25  to  50  m L  o f  g lu co se  50 %  c a n  b< 
g iv e n  in tra v e n o u s ly ;  th e  h ig h e r  c o n c e n tra tio n  is m o re  
v isc o u s  a n d  i n i t a n t  to  th e  ve ins . L o w e r  c o n c e n tra tio n s  are 
e q u a lly  e h e a iv e ,  a n d  c a rry  less risk  o f in i t a n t  e ffe a s ,  bu i 
Ia rg e r  v o lu m e s  a re  r e q u ire d  (e.g . u p  to  2 5 0  m L  o f 10% , 
t i t r a te d  to  p a t ie n t  re sp o n se ) . S m a lle r  q u a n ti t ie s  (e .g  
5 m L /k g  o f  a  10 %  so lu tio n )  a re  re q u ire d  in  c h ild re n . B o lus  
d o se s  m a y  n e e d  to  b e  re p e a te d . o r  a  m a in te n a n c e  in ỉu s io n  
s ta r te d , to  p re v e n t  p e rs is te n t  h y p o g ly ca e m ìa . If th e  p a tie n t  
h a s  n o t  re g a in e d  c o n s d o u sn e s s  vvảthin a few  m in u te s  a í t e r a  
b o lu s  d o se  o f  g lu co se , th e  p o ssib ility  o f ce re b ra l o e d e m a  
s h o u ld  b e  c o n s id e red .

In  s i tu a tio n s  w h e r e  g iv ing  in ư a v e n o u s  g lu co se  is 
im p ra c tic a l  o r  n o t  íea s ib le , g lu ca g o n  m a y  b e  u se d  to  a ro u s e  
t h e  p a t ie n t  s u f f iá e n t ly  to  a lIo w  o ra l g lu co se  to  b e  g iv en . 
G lu c a g o n  m a y  b e  g iv e n  in tra v e n o u s ly , b u t  is  g e n e ra lly  
g iv en  b y  s u b c u ta n e o u s  o r  ín tr a m u s c u la r  in je c tio n  in  a d o se  
o f  1 m g  fo r  a d u lts  a n d  c h ild re n  w e ig h in g  m o re  t h a n  2 5  kg, o r  
5 00  m ic ro g ra m s  f o r  c h ild re n  b e !o w  25  kg. T h e  BNFC 
su g g ests  t h a t  n e o n a te s  r e q u ir in g  g lu ca g o n  m a y  b e  g iv e n  
2 0 m ic ro g ra m s /k g . If  t h e p a t ie n t  ía ils  to  resp o n d  to  g lu c a g o n  
vvith in  a b o u t  10 t o  15 m in u te s ,  t h e n  g lu co se  h a s  to  b e  g iv e n  
in ơ a v e n o u s ly  d e sp ite  a n y  im p ra c tica litie s . T h e  e ííe c t  oi
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g lu ca g o n  re lie s  u p o n  th e  p a t ie n t  h a v in g  a d e q u a te  liv e r  
g lycogen  Stores, w h ic h  m a y  n o t  alvvays b e  th e  case  (as in  
s ta rv a tio n , a d re n a l  in s u f f id e n c y , a lc o h o l- in d u c e d  h y p o -  
g lycaem ia , o r  c h ro n ic  h y p o g ly c a e m ia ) .

A íte r  a  r e t u m  to  c o n sc io u sn e ss , o r a l  c a rb o h y d ra te s  m a y  
n e e d  to  b e  g iv e n  u n t i l  t h e  a c tío n  o f  in s u l in  h a s  ceased . F o r 
p re p a ra tio n s  w i th  a  r e la tìv e ly  lo n g  d u r a t io n  o f a c tío n  su c h  
as is o p h a h e  t a s u l in ,  s o m e  in s u ỉ in  ã n c  su sp en s io n s , 
p ro ta m in e  z in c  i n s u l in ,  a n d  lo n g -a c tin g  in su lin  a n a lo g u e s , 
th is  m a y  b e  s e v e ra l  h o u r s  o r  p o ss ib ly  days.

C a r b o h y d ro te .  A  c o m p a ra tiv e  s tu d y 1 o f 7  d i í íe re n t  p re -  
p a ra tio n s  o f  o ra l  c a rb o h y d r a te  fo r  t h e  t r e a tm e n t  o f  h y p o - 
g ly caem ia  i n  t h e  c o n s d o u s  p a t i e n t  ío u n d  n o  s lg n ih c a n t 
d ứ íe re n c e  in  eíBcacỵ b e tv v e e n  g ỉu c o s e  o r  su c ro se  in  so lu - 
t io n  o r  ta b le t  ío n n ;  a  h y d ro ly s e d  p o ly sa c c h a rid e  so lu tio n  
c o n ta in in g  g lu co se , m a lto se , a n d  v a rio u s  m o re  co m p lex  
sa cch arid es  (Glucidex 19) w a s  a lso  ro u g h ly  c o m p a ra b le . 
Hovvever, a  g lu c o se  g e l  a n d  o r a n g e  ju ic e  w e re  e a c h  less 
e ffec tive  t h a n  th e  o th e r  ío ra m la t io n s  in  ư e a t in g  hypo g ly c- 
aem ia .

1. siama G, tí a i The search ỉor an opdmized ơeatment of hypogỉycesiỉa: 
carbohydrates ỉn tablets, solution. or geỉ ỉor the correction oỉ insulỉn 
reactỉons. Anh ỉnttm Meẩ 1990:150: 589—93.

G lu c a g o n . A l th o u g h  in t r a v e n o u s  g lu c o se  is t h e  tre a tm e n t  
of c h o ic ẹ  i n  d ro w s y  o r  u n c o n s d o u s  p a tíe n ts  w i th  ta s u l ta -  
in d u c e d  h y p o g iy c a e m ia , p a r e n te r a l  g lu ca g o n  is a  su itab le  
a l te m a t ív e  w h e n  g lu c o se  is  ỉm p ra c t ic a l  o r  n o t  íeasib le  (see 
p . 4 8 4 .3 ) . S u b c u ta n e o u s  o r  i n tr a m u s c u la r  g lu ca g o n  ca n  b e  
p a rt ic u la r ly  u s e h il  i n  n o n - h o s p i ta l  se ttin g s  w h e n  i t  m a y  
h a v e  to  b e  g iv e n  b y  a  re la tiv e  o r  í r i e n d .1-2

L o w  d o se s  o f  s u b c u ta n e o u s  g lu c a g o n  (so -ca lled  'm in i-  
d o se ' g lu c a g o n )  h a v e  b e e n  su c c e ss tu lly  u s e d  in  th e  
m a n a g e m e n t  o ỉ  im p e n d in g  o r  m ild  h y p o g ly ca e m ia  in  
c h iỉd re n  a n d  a d o le s c e n ts  vvith ty p e  1 d iab e tes  m e ll itu s  a n d  
g a s tro e n te r it is  o r  p o õ Ị  o ra l  c a rb o h y d r a te  in ta k e . T w o  s tu d ies  
h a v e  d e s a ib e d  a  p ro to c o l  b a se d  oa a  d o se  ol lO m ic ro g ra m s 
p e r  y e a r  o ỉ  ag e , r a n g in g  f ro m  2 0  m ic ro g ra m s fọ r  c h ild ren  
u n d ê r  2  y  e a rs  o f  a g e  u p  to  150  m ic ro g ra m s  for th o s e  aged  15 
y e a rs .3'4

1. Gỉbbins RL-Treatlng hypogỉycaemia in general practice. BMJ1993; 306: 
600-601.

2. Pearson T. Gỉucagon as đ trcavncat oí SCYCre hypogỉycemỉa: Siỉe and 
efflcadom but underutỉỉỉzed. Dùbtía Educ 2008; 34:128-34.

3. Haymond MW, Schreiner B. Mini-dose glucagon rescue íor 
hypoglycemỉa ỉn children with type ỉ dỉabetes. Diabtía Cart 2001; 24: 
643-5.

4. Hartỉey M. tí al. Mỉni-dose glucagon rescue ỉor mũd hypoglycaemỉa ỉn 
chilđren with type 1 đỉabetes: the BrUbane experience. J Paediữtr Chiỉẩ 
Health 2006; 42: 108-11.

O v e r d o s e .  T h e  r e q u i r e m e n ts  fo r  g lu c o se  a re  g re a te r  a n d  
m o re  p ro ỉo n g e d  w h e n  h y p o g ly c a e m ia  is c a u se d  b y  in su lin  
o r  in su l in  a n a lo g ũ e  o v e rd o sa g e  r a t h e r  t h a n  th ẽ ra p e u tìc  
d o se s .1-4 C o r re c t io n  o f  In s u l in - ìn d u c e d  h y p o k a la e m ia  m a y  
aỉso  b e  r e q u ừ e d .  S u rg ic a l e x d s io n  o f  tỉssue  a t  th e  site o f  
in je c tio n  h a s  b e e n  u s e d  ỉo r  m ass ỉv e  o v e rd o se  o f  a  lo n g -a c t-  
in g  in su l in .5'6

1. Roberge RJ, tí aỉ. Intendonai raassivc Insuỉin overdosage: recognition 
and managemenL Am  Emerg Med 1993; 22: 228-34.

2. Brvar M. tí al. Prolongeđ hypogỉycaemỉa alter ỉnsuỉỉn lispro overdose. 
Eur J Emerg Mtd 2005; 12:234-5.

3. Fromont L tí aỉ. Proỉonged gỉucose requỉrements after' imentìonal 
glargỉne and aspart overdose. Diahtíes Mtíab 2007; 33: 390-2.

4. Ashawesh K. tí ai. Intenrional overdose with insulin gỉargỉne. Am J 
Health-Syst Pharm 2009; 66: 534.

5. Campbell rvv, Ratdưíe JG. Suỉcidal insulin overdose managed by 
exdsion oỉ ỉnsuỉỉn injection sỉte. BMJ 1982; 285:408-9.

6. Levỉne DF, Buìsttode c. Managíng suicỉdaỉ insuỉin overdỡse. BMJ ỉ 982; 
283: 974-5.

Precautions
D osage  re q u i r e m e n ts  o f in s u l in  m a y  b e  a lte re d  b y  m a n y  
íac to rs .
.  In c re a se d  d o se s  a re  u s u a lly  n e c e s s a ry  d u r in g  in íe c tio n , 

e m o tio n a l  s tre s s , a c d d e n ta l  o r  su rg ic a l tra u m a , p u b e rty , 
a n d  th e  la s t  tw o  tr im e s te r s  o f  p re g n a n c y .

•  D e c re ase d  d o se s  a re  u s u a lly  n e c e s sa ry  in  p a tie n ts  w i th  
im p a ire d  r e n a l  o r  h e p a tic  h m c t io n  o r  d u r in g  th e  firs t tnmester oi p re g n a n c y .

O n  firs t s ta b ilis in g  th e r a p y  in  n e w ly  d ia g n o se d  d iab e tic  
p a tie n ts ,  a  te m p o r a r y  d e c re a se  in  r e q u ỉr e m e n ts  m ay  also  
o c c u r  ( th e  so -c a ỉle d  h o n e y m o o n  p e rio d ) .

B ec a u se  o f  t h e  p o ss ib ility  o f  dU fering  re sp o n se s  to  
in su lin s  f ro m  d iữ e r e n t  s p e d e s ,  in a d v e r te n t  c h a n g e  ử o m  
ũ isu l in  o f  o n e  s p e d e s  to  a n o th e r  sh o u ld  b e  ăvo id ed . 
R e d u c tio n  in  ỉn s u l in  d o sa g e  m a y  b e  re q u ire d  o n  tra n s íe r  
f ro m  a n im á l  ( e s p e d a l ly  b o v in e )  to  h u m a n  in su l in .  
H y p o g ly c a em ic  p ro b le m s  a s s o d a te d  w ith  a  c h a n g e  to  
h u m a n  in s u l in  a r e  d isc u s s e d  u n d e r  H y p o g ly c a em ia , 
p . 4 8 4 .2 . C a re  is  a lso  n e c e s s a rý  d u r in g  e x e rd s e ,  w h é n  
in su l in  d o sa g e  a n d  c a ib o h y d r a te  in ta k e  sh o u ld  b e  a d ju s te d  
a c co rd in g  to  th e  in te n s i ty  a n d  d u r a t io n  o f e x e rđ s e .  In su lin  
lev e ls  th a t  a re  t o o  lo w  m a y  n o t  b e  s u íh d e n t  to  r e sp o n d  to  
t h e  r ís in g  g lu c o se  c o n c e n tr a t io n s  s tim u la te d  b y  e x e rd se , 
w h i le  in s u l in  le v e ls  t h a t  a re  to o  h ig h  c an  a tte n u a te  th e  
re le a se  oi g lu c o s e  a n d  le a d . to  h y p o g ly c a e m ia ;  e x e rd s e  
m ig h t  a lso  in c r e a s e  in s u l in  a b s o rp d o n .

T h e  u se  o í  ín s u l in  r e q u ire s  m o n ito n n g  o f  th e ra p y , su c h  
as te s t in g  b lo o d  o r  u r in e  ỉo r  g lu co se  c o n c e n ư a tio n s  a n d  th e  
u r in e  fo r  k e to n e s ,  b y  th e  p a tie n t .

D ru g s  t h a t  h a v e  a n  e ồ e c t  o n  b lo o d -g lu c o se  c o n c e n ơ a -  
t io n s  m a y  a l te r  g ly ca e m ic  c o n tro l  w i th  c o n s e q u e n t  n e e d  for 
a  c h a n g e  in  in s u l in  d o se  (see  In te ra c tio n s ,  p . 4 8 8 .3 ).

CAƯITON. Biphasic imulin, ừtsulin ãnc stạpensũms, ừophant insulừt, 
pmtamme m tc ữtsuìin. ùuulin detemir, and insulữi glargừtc should never 
be ỊÌven intravenously and they mre no ĩ suitable for the emergency 
treatment of diabetic ketoaádosừ.

Abuse. T ra n s ie n t  r e c u r r e n t  h e p a to m e g a ly  a s so c ia te d  w ith  
h y p o g ly c a e m ia  w a s  a s s o d a te d  w ith  th e  su rre p ti t io u s  in je c -  
t io n  o ỉ  a d d it io n a l  in s u l in  d o ses  in  a n  in s u l in - d e p e n d e n t  
d iab e tìc . In c re a s e d  s to ra g e  o f  g ly co g e n  in  t h e  l iv e r  re su lt-  
in g  b o m  in s u l in  ex c ess  w a s  c o n s id e re d  re sp o n s ib le  fo r  th e  
h e p a to m e g a ly .1

D e c re a se d  p lasm a  C -p e p tid e  c o n c e n tra t io n s  o r  th e  
p re s e n c e  o f  a n tl - in s u l in  a n tib o d ie s  m a y  b e  u s e d  to  c o n h rm  
in s u l in  a b u s e  as  a  c a u se  o f  h y p o g ly c a e m ia  i n  p a tỉe n ts  w h o  
h a v e  n e v e r  b e e n  t re a te d  w i th  in su l in  m e d ic a lly .2 ỉn s u l in  h a s  
b e e n  a b u s e d  b y  b o d y b u ild e rs  a n d  o th e r  s p o rtsp e rso n s ;3"3 
s e v e re  b r a in  d a m a g e  a í te r  p ro lo n g e d  n e u ro g ly c o p e n ia  h as  
r e s u l te d .3 T h e re  a re  r a r e  r e p o r ts  o f  th e  m is u s e  o f  in s u l ỉn  to  
in d u c e  tn in d -a lte r in g  e ữ e c ts  o f  h y p o g ly c a e m ia .6

1. Aỉherov s, tí  úL Hepatomegaly due to seU-induced hyperỉnsulỉnỉsm. 
Ardt Dừ Child 1979; 54: 148-9. ,

2. Grunberger G, tí  al. Pactỉtìous hypoglycemia due to surreptỉtỉous 
adminỉstratỉon af ỉnsuỉin: đỉagnosis. treatment, and long-term follow- 
up. Am  Irứem Med 1988; 108:252-7.

3. EUdn SL t í  aL Bođybuiỉden find ỉt easy to obtain insulin to help them ỉn 
training. BMJ1997; 314:1280.

4. Honour JW. Mỉsuse oí naturaỉ honnones in sport. Lanctí 1997; 349: 
1786.

5. Evans PJ, Lynch RM. Insulin as a drug oỉ abuse in body buiỉdỉng. Br J 
Sports Med 2003; 37: 356-7.

6. Casslđy EM, tí aL Insulừỉ as a substance oí mỉsuse in a patỉent with 
ỉnsulỉn dependent dUbctes meQỉtus. BMJ1999; 319: 1417-18.

A c c e le r o te d  a b s o r p l io n .  F a c to n  su c h  a s  a  h o t  b a th ,  
s a u n a , o r  u s e  o f  a  s ũ n b e d  h a v e  b e e n  r e p o r te d  to  a c c e le ra te  
th e  a b s o tp t io n  o f  s ụ b c u ta n e o u s  in je c tio n , p re s u m a b ly  by  
a n  in c re a se  i n  s k in  b lo o d  f k w . 14 T h e re  m a y , th e re ío re ,  b e  
a  r is k  o ỉ  h y p o g ly c a e m ia .4

1. Koỉvỉsto VA- Sauna-ỉnduced acceleratỉon ỉn Insulin absorption ỉrom 
subcutaneous ỉnjection sỉte. BMJ 1980; 280:1411-13.

2. Cũppers Hỉ, tí a l Satma*ỉnduced acreĩeradon ỉn ỉnsuỉln absorptìon? 
BMJ 1980; 281: 307.

3. Koivỉsto VA. Sauna-ỉnduced acceỉeration ỉn ỉnsulln absorpuon. BMJ 
1980; 281: 621-2.

4. Husband DJ, GUI GV. 'Sunbed seỉzures': a hypoglycaemỉc bazard íor 
insulin-dependent diabetỉcs. Lancrt ỉ 984; Ỉlỉ 1477.

A d r e n o c o r t ic a l  in su ff ìc ien c y . R e c u r re n t  s e v e re  h y p o g ly c-  
a e m ia ,  w h ic h  o c c u rre d  in  2  p a tíe n ts  vvith  ty p e  1 d iab e tes, 
p e rs is te d  d e sp ite  a  r e d u c t io n  in  in su lin  d o se s  a n d  p ro v e d  
to  b e  d u e  to  A d d iso n 's  d ise a se .1 In su lin  r e q u ir e m e n ts  ro se  
a g a in  i n  b o th  p a tie n ts  a f te r  re p la c e m e n t  th e ra p y  w ith  
Q u d ro c o r tiso n e  a n d  h y d ro c o r tỉso n e .

1. Aroutnmg L  Bell FM. Addison s dhease prcscndng as reduced insulia 
requirement In insulln depcndent dubetes. BMJ 1996; 312:1601-2.

D riv in g . In  t h e  UK , a ll  p a tíe n ts  w i th  d ia b e te s  m ell itu s  t re a -  
te d  w i th  ịn s u ỉ in  a re  r e q u ứ e d  to  n o tìíy  t h e ữ  c o n d it io n  to  
th e  D riv e r  a n d  V e h id e  L icen sin g  A g e n c y  (DVLA), w h o  
t h e n  assess t h e ữ  h tn e s s  to  d r iv e . T h o se  a p p ly in g  fo r  a n  
o r d in a ry  d r iv in g  lic e n c e , w h o  a re  t te a te d  w i th  o ra l h y p o -  
g ly caem ics  o r  n o n - in s u l in  in je c ta b le  m e d ic a tio n , a re  o n ly  
r e q u ừ e d  to  n o t ì íy  t h e  DVLA if th e y  h a v e  a s s o d a te d  p ro -  
b lem s  th a t  m a y  a líe c t  d r iv in g , s u c h  as  im p a ire d  ey esig h t, 
im p a ire d  d r c u la t io n  o r  s e n sa t io n  in  t h e  leg s  o r  ỉe e t , epi- 
so d e s  o f  d ỉsa b lin g  h y p o g ly c a e m ỉa , o r  im p a ire d  h y p o g ly ca e -  
m ic  avvarenẹss , R eg a rd le ss  o f t h e  ty p e  o f  d ia b e te s  o r  ư e a t -  
m e n t ,  p a tie n ts  a re  r e q u ừ e d  to  n o tily  t h e  DVLA if su c h  
c o m p lic a tio n s  d e v e lo p . P a tie n ts  ư e a te d  vvith  o ra l h y p o g ly -  
ca em ics  o r  n o n - in s u l in  in je c ta b le  m e d ic a tio n  a re  g e n e ra lly  
a I lo w e d  to  r e ta in  o r d ỉn a r y  d r iv in g  l icen ces; th o se  ư e a te d  
w ith  ỉn s u l in  rec e iv e  r e s tr ic te d  lic e n c es  w h ic h  m u s t  b e  
ren è v v e d  (w ith  a p p ro p t ia te  ch e ck s)  e v e ry  1 to  3 y e a rs .1 
P a tie n ts  s h o u ld  b e  v v a m e d  o f  th e  d a n g e rs  o f h y p o g ly ca e -  
m ic  a tta c k s  w h fle  d r iv in g , a n d  s h o u ld  b e  c o u n se lle d  in  
a p p ro p r ia te  m a n a g e m e n t  o f t h e  s i tu a tic n  (sto p p in g  d rív in g  
as  s o o n  as i t  is sa ỉe  to  d o  so, ta k in g  c a rb o h y d ra te  im m e d i-  
a te ly , a n d  q u i t t in g  th e  d r iv in g  Seat a n d  re m o v in g  th e  ig n i-  
t io n  k e y  b o m  th e  ca r)  s h o u ld  su c h  a n  e v e n t  o c c u r.2 
P a tie n ts  vvho h a v e  lo s t  h y p o g ly c a e m ic  avvareness , o r  h a v e  
í r e q u e n t  h y p o g ly c a e m ic  e p iso d es , s h o u ỉd  n o t  d r iv e . In  
a d d it io n , e y e s ig h t m u s t  b e  a d e q u a te  ( in d u d in g  fie ld  of 
V ision  oi a t  le a s t 1 20  d e g re e s)  fo r  a  lic e n c e  to  b e  v a lid .1

P a tie n ts  t r e a te d  w i th  d i e t  o ra l  h y p o g ly ca e m ic s , o r  
n o n - in s u l in  in je c ta b le  m e d lc a tio n  a re  n o r m a l ly  allovveđ to  
h o ld  v o c a tio n a l  d r iv in g  l ic e n c es  fo r  h e a v y  g o o d s  o r  p u b lic  
Serv ice v e h id ẽ s ,  u n le s s  t h e y  d e v e lo p  re le v a n t  d isab ilities. 
H ovvever, th o s e  ư e a t e d  vvith d ru g s  t h a t  c a rry  a  r isk  of 
h y p o g ly c a e m ia , s u c h  a s  s u ỉíọ n y iu re a s  a n d  g lin id es, m u s t  
in ío r m  th e  DV LA a n d  sa tis ỉy  t h e  c rite r ia  o f  w e ll-c o n tto lle d  
b lo o d -g lu c o se  c o n c e n t r a t ìo n s  a n d  fu ll  h y p o g ly c a e m ic  
av v aren ess; lic e n c es  a r e  ỉs s u e d  fo r  1 to  3 y e a rs . T h o se  
t t e a t e d w i t h  in su l in  m a y  a p p ly  fo r  a  r e s t r i r tè d  1 y e a r  l ic e n c e

p ro v id e d  th e y  h a v e  n o t  su ííe re d  b o m  a n  e p iso d e  o f  se v ere  
h y p o g ly caem ia  i n  t h e  p rec e d in g  12 m o n th s  a n d  d o  n o t  
s ư t te r  b o m  a n y  o t h e r  c o m p lica tio n  th a t  m a y  im p a ứ  th e ừ  
abU ity to  d riv e . P a tie n ts  m u s t  u n d e rg o  y e a rly  m ed ic á ỉ 
a ssessm en ts  to  sa tis ly  th e  c ri te r ia  o f  v v e ll-con tro lled  b lo o d - 
g lu co se  c o n c e n tra tỉo n s  a n d  fu ll h y p o g ly ca e m ic  avvareness. 
B lo o d  glucose m u s t  b e  m o n ito re d  re g u la rỉy  a n d  th e  risks o f 
h y p o g ly caem ia  u n d e rs to o d .1

R eg u la tio n s  i n  o th e r  c o u n tr ie s  d iổ e r  vvidely.3
1. Dríver and Vehide Lỉcensỉng Agency. For medỉcal pracứtioners: at a 

glance guỉde co the current medỉcal standards oi Btness to drtve {ỉssued 
November 2013) Avaỉlable ac https://www.gov.uk/govemmeoư

- upỉoads/system/upỉoads/attachment data/QI</258991/aagvl.pdf 
(accessed 20/11/13)

2. Diabetes UK. Iníonnadon shèet: dđvỉng and diabetes: May 2012. 
Avaỉlable ac httpsư/shop.dỉabetes.oig.uk/usr/downIoads/Dxỉving% 
20ỉnfosbeet%2020l2.pdl (accessed 20/11/13)

3. DiaMond Project Group on Sodaỉ ĩssues. Global reguỉatìons on đỉabetỉcs 
treated with ĩnsuỉỉn and theỉr operatỉoQ of commerdaỉ motor vehỉdes. 
BMJ1993; 307:250-3.

E x e rc ise . D iscu ssio n s1' 3 o f  th e  m eta b o lic  e ííe c ts  o f  e x e rđ s e ,  
a n d  p re c a u tio n s  t o  b e  ta k e n  b y  e x e rd s in g  d iab e tíc  p a tie n ts  
u s in g  in su ỉin . ■

1. Robertson K, tí al. ISPAD Clinỉcal Practỉce Consensus Guidelỉnes 2009 
Compendỉum. Exerdse in children and adoỉẹscents wìth dỉabetes. 
Pediatr Diabetes 2009; 10 (suppl 12): 154-68. Aỉso availabie an http:// 
www.ỉspad.org/FỉleCenter/ISPAD%20GuldeUnes%202009%20<% 
20Exertíse.pdỉ (accessed 14/02/11)

2. Dramin MB. Managỉng the adolescent athlete wỉth type 1 diabetes 
meỉỉỉtus. Peấừitr ơm  Nọrth Am 2010; 57: 829-37.

3. American Coỉỉege oỉ Sports Medỉdne, American Dlabetes Assodatíon. 
ioint positỉon statemenc exerdse and type 2 dỉabetes. Med Sá Sportí Bxtrc 
2010; 42:2282-2303. Aỉso available at: http://journalsJww.com/acsm- 
msse/Fulltext/20l0/12000/Exerdse- and_Type_2_Dlabetes__Ameri- 
can.CoUege_ỡf. 1 d.aspx (accessed ỉ ỡ/08/11)

F a s tin g . R e d u c tio n  in  ío o d  in ta k e  o r  a lte ra t io n  in  th e  p a t-  
t e m  o f  m ea l tìmes m a y  a ffec t in s u l in  r e q u ữ e m e n t ỉ  a n d  
p red isp o se  to  t h e  d e v e lo p m e n t o ỉ  h y p o g ly ca e m ia  
(p . 48 4 .2 ). M u s lim  p a tìe n ts  w h o  a re  re c e iv in g  a n tìd ia b e tic  
th e r a p y  a n d  w h o  íã s t  d u rừ ig  R a m a d a n  h a v e  b e e n  shovvn 
to  b e  a t  in c re a se d  risk  o ỉ  s e v ere  h y p o g ly ca e m ỉc  ep iso d es  
d u r in g  th is m o n th .1 O n ly  a  -few  sm ã ll s tu d ie s  h a v e  
re p o r te d  o n  th e  a d ]u s tm e n t  ọ í in s u l in  reg im e n s  t a  p a tỉe n ts  
vv ith  ty p e  1 d ia b e te s . Possib le  re g ta ie n s2 t a d u d e  o n c e  o r  
tvvice daily  ta je c tio n s  o f a n  ta te rm e d ia te -  o r  lo n g -a c tta g  
ta s u l in ,  g iven  b e ỉo r e  th e  p ređavvn  a n d  s u n s e t  m ea ls , w i th  
a  sh o rt-a c tta g  ta s u l in  a t  th e  m e a l itseU . I t h a s  a lso  b e e n  
su g g ested  th a t  b e tv v een  7 0  a n d  8 5 %  o f th e  n o n - ỉa s t ta g  
d a ily  ta s u lta  d o se  is u se d .3 M o st p a tie n ts  u s ta g  ta s u l in  
in ta s ío n  p u m p s  vviil n e e d  to  r e d u c e  th e i r  b a sa l in tu s io n  
r a te  vvhile in c re a s in g  b o lu s  d o ses  to  c o v e r  p r e d a w n  a n d  
s u n s e t  m eals.2

P a tie n ts  w i th  ty p e  2  d iab e te s  m a in ta in e d  ò n  ta s u l in  m a y  
b e  m a n a g e d  s im iỉa r ly , b y  ju d id o u s  u se  ot in te rm e d ia te  o r  
lo n g -a c tta g  t a s u l in  p lu s  a  s h o rt- a c tta g  ta s u l ln  g iv e n  b e ỉo re  
m ea ls , p a rt ic u la r ly  a t  t h e  s u n s e t  m e a l  to  co v e r  t h e  lo n g e r  
ca lo ric  Ioad.2 S tu d ie s  h a v e  su g g ested  th a t  in su lin  l isp ro  m a y  
p ro d u c e  good  b lo o d  g lu co se  c o n tro l  i n  ỉa s t ta g  p a tie n ts  vvith 
ty p e  2  d iab e tes  d u r in g  R a m a d á n .4-3

C are  is a lso  r e q u ữ e d  t a  p a tie n ts  w i th  ty p e  2  d iab e te s  
b e in g  tre a te d  vvith  o ra l  a n tíd ia b e tic  d ru g s. P a tie n ts  b e in g  
ữ e a te d  vvith m e t ío rm in  o r  in su lin  se n sitise rs  su  c h  a s  th e  
g lita zo n e s  h a v e  a  lo w  rỉsk  o ỉ  h y p o g ly ca e m ia , a l th o ù g h  i t  h a s  
b e e n  suggested  th a t  th e  t ím ta g  o ỉ  m e t ío rm ta  d o ses  b e  
a lte re d  so  th a t  tw o - th ird s  o f th e  d a ily  d o se  is t a k e n  j u s t  
b e ío re  th e  s u n s e t  m e a l a n d  th e  o th e r  th ir d  b e ío re  th e  
p re d a v v n  m e a l .  S h o r t - a c t in g  s e c r e ta g o g u e s  • s u c h  as  
re p a g ìin id e  o r  n a te g l in id e  c a n  a lso  b e  ta k e n  tw ice  d a ily  
b ẽ ío r e  th e  s u n s e t  a n d  p r e d a w n  m e a ls .  H o v v ev er, 
s u lta n y lu re a s  s h o u ld  b e  u s e d  w ith  c a u tio n , a n d  th e  u se  of 
c h lo rp ro p ạ m id e  m a y  b e  c o n tra - in d ic a te d  b e c au sé  o ỉ  th e  
h ig h  risk o f p ro lo n g e d  a n d  u n p re d ic ta b le  h y p o g ly ca e m ia . 
P a tie n ts  tak in g  o n c e -d a ily  s u lío n y lu re a s  m a y  ta k e  t h e  do se  
b e ỉo re  th e  s u n s e t  m ea l. a d ju s tin g  th e  do se  b a se d  o n  
g ly caem ic  c o n tro l  a n d  th e  risk  o f  h y p o g ly ca e m ia . T h o se  
ta k in g  a tw ic e -d a ily  d o se  o f su U o n y lu re a  m a y  ta k e  h a lf  th e  
n o rm a l  m o m in g  d o se  vvith t h e  p redavvn  m e a l a n d  th e  u s u a ỉ  
d o se  vvith t h e  s u n s e t  m e a l.2 F o r  p a tỉe n ts  ta k in g  a lp h a -  
g lu co sid ase  ta h ib i to r s  o r  t a c re tta -b a s e d  th e ra p ie s  i t  h a s  b e e n  
su g g ested  th a t  n o  d o sag e  a d ju s tm e n ts  a re  re q u ứ e d .2

1. Sild t  et <tl. A populatỉon-bascd study of diabetes and iu characterỉstics 
during the ĩasũng month of Ramadan ỉn 13 countiỉes: mults ữf the 
epidemiology of dỉabetes and Ramadan 1422/2001 (EPĨDIAR) study. 
óiabeta Caỉe 2004; 27: 2306-11.

2. Al-Arouj M. et al. Recommendatỉons ỉor management of dỉabetes during 
Ramadan: update 2010. Dìabtĩa Cũrt 2010; 33: 1893-1902.

3. Kobebsy A, et al. Suggested imulin regtmens tor patlents with type 1 
dỉabetes melỉỉtus vyho wỉsh to ỉast durỉng the month oỉ Ramadan. ơùí 
Ther 2008; 30: 1408-15.

4. Àkram J. De Verga V. Ramadan Study Group, tnỉulln Uspro (Iyt(B28), 
Pro(B29)l In the ưeatment of diabetei during the tasting month of 
Ramadan. Diabtt h k i 1999; 16:861-6.

5. MattooV, etal. A comparlson o( inrolin Ilspro MỈX25 and human insulln 
30/70 In the treatment of type 2 diabeta during Kamadan. Kabetts Ret 
ơinPrna 2003; 59: 137- 43!

H y persensitivT ty  t a  p r o ta m in e .  R e tro sp e c tiv e  s u rv e y s  h a v e  
ta d ic a te d  th a t  p a tìe n ts  r e c e iv ta g  iso p h a n e  ta s u l ta ,  w h ic h  
c o n ta ta s  p r o ta m ta e ,  h a v e  a n  ta c re a s e d  risk  o f  se v e re  a n a -  
p h y la c to id  r e a c t io n s  w h e n  p ro ta m in e  is u se d  to  rev e rse

https://www.gov.uk/govemmeo%c6%b0
http://journalsJww.com/acsm-msse/Fulltext/20l0/12000/Exerdse-and_Type_2_Dlabetes__Ameri-can.CoUege_%e1%bb%a1f
http://journalsJww.com/acsm-msse/Fulltext/20l0/12000/Exerdse-and_Type_2_Dlabetes__Ameri-can.CoUege_%e1%bb%a1f
http://journalsJww.com/acsm-msse/Fulltext/20l0/12000/Exerdse-and_Type_2_Dlabetes__Ameri-can.CoUege_%e1%bb%a1f
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sy s te m ic  h e p a r in is a t io n  a ỉte r  c a rd ia c  c a th e te r is a tio n  o r  ca r-  
d ia c  su rg e ry .  T h e  d e g re e  o f  in c re a se  in  risk  is u n d e a r ,  
h o w e v e r ,  as  i t  h a s  b e e n  r e p o r te d  as  b o th  la rg e 1 a n d  
sm aU .2-3 A  re v ie w  o f  t h e  l i t e ra tu re  su g g e ste d  th a t  su rg ica l 
p a tie n ts  m a y  b e  a t  g re a te r  risk  b e c a u s e  o f  a  h ig h e r  ra te  o f  
p r io r  se n s it is a tio n  to  p ro ta m in e  a n d  th e  la rg e r  d o se s  u se đ .3 
A  m e c h a n ism  in v o lv in g  IgE a n d  IgG  a n tib o d ỉe s  to  p ro t-  
a m in e  h a s  b e c n  p ro p o se d .4

S ee  a lso  H y p e rse n sitiv ity  u n d e r  A d v e rse  E ífec ts, p .  4 8 4 .1 .
1. Stewart WJ, tì  aỉ. Increased rísk of severe protaraine reactions ỉn NPH 

insulin-dependent dỉabetỉcs undergoỉng cardiac catheterỉzation. Cirtuỉa. 
tíon 1984; 70: 788-92.

X  Levy JH. tì ai. Evaluation oỉ patients at risk íor protamỉne rcactions. J 
Thorac Cardiovasc Sur$ 1989; 98: 200-204.

X Vỉncent GM, tì aì. Protamine aỉỉergy reactỉons duríng cardiac 
calhcterizatìon and cardỉac surgery: risk in patỉents takỉng protamine- 
ỉnsuỉỉn preparations. Cathet Cardiơvax Diagn 1991; 23:164-8.

4. Weitt ME. tì a i  Assodadon of prottmỉne IgE and ỉgG antỉbođỉes vrith 
ỉỉỉe-threatenỉng reactìons to inưavenous protamỉne. N Engl J Med ỉ 989; 
320: 886-92.

Iníedỉons. D e c re ase d  re q u ire m e n ts  o f  in su lin , a d d e d  to  
th e  d ia ly sa te , o c c u rre d  ỉn  6 d ia b e tic  p a tie n ts  u n d e rg o in g  
c o n tin u o u s  a m b u la to ry  p e r i to n e a l  d ialysis ÍOT c h ro n ic  
r e n a l  la i lu re  d u r in g  ep isodes  o f  s e v e re  b a c te ria l p e ri io n -  
i tis .1 T h is  w as c o n tra ry  to  th e  in c re a se d  in su lin  re q u ire -  
m e n ts  o l  m o s t d ia b e tic  p a ú e n ts  d u r in g  sev ere  in le c tio n s  
a n d  p ro b a b ly  re s u l te d  ừ o m  in c re a se d  a b so rp tio n  o f in su lin  
d u e  to  m e s o th e lia l  d am ag e .

i. Henderson IS. tí aỉ. Decreased iDtraperiioneal insulin rcquircmenia 
durtog periionitiỉ on coniinuous ambulatory pcriioncal dialysis. BMJ 
1985; 290; 1474.

Menstrualion. C h a n g e s  in  g ly ca e m ic  c o n tro l a sso c ia ted  
w i th  t h e  m e n s tru a l  c y d e  h a v e  b e e n  rc c o rd e d  in  vvom en 
w ith  ty p e  1 d ia b e te s  m ellitu s . In  a  re tro sp e c tiv e  re v ie w  o f 
124  v v o m en ,1 6 1 %  re p o r te d  p e r im e n s tru a l  c h a n g es  in  g lu - 
cose  c o n c e n tra t io n s  a n d  3 6 %  m a d e  a d ju s o n e n ts  to  th e i r  
in s u l in  d o se , u s u a lly  a  sm all in c re a se  in  th e  p r e m e n s tru a l  
in s u l in  d o se  fo lỉo w e d  b y  a sm all d e c re a se  a t th e  o n se t  o f 
m e n s t ru a t io n .  B a se d  o n  m e a n  g ly ca te d  h a e m o g lo b in  m ea - 
s u re m e n ts ,  th e r e  w a s  n o  e v id e n c e  of im p ro v e d  g ly caem ic  
c o n tro l  i n  v vom en  a d ju s tin g  th e i r  in su lin  dose  c o m p a re d  
w i th  th o se  le a v in g  i t  u n c h a n g e d  d e sp ite  c h a n g es  in  cap il- 
la ry  g lu c o se  m e a s u re m e n ts .  C h a n g e s  in  a p p e ti te  a n d  food  
c o n s u m p tio n  a s s o d a te d  w ith  th e  m e n s tru a l  c y d e  m ay  
a ffec t v a ria tio n s  in  g lucose  c o n c e n tra tio n s  a n d  in su lin  
r e q u ứ e m e n ts .

1. Lunt H, Brown u .  Seỉỉ-reported changes in capílỉary glucose and insuỉin 
requẾrements duríng the menstruaỉ cyde. Diabtt Med 1996; 13: 525-30.

Moming hyperglyeaemia. P a d e n ts  w i th  d iab e te s  lac k  th e  
n o n n a l  ó r c a d ia n  c y d e  of in su lin  re le a se  th a t  o c c u rs  in  
r e s p o n s e  to  t h e  su rg e  o f g lu co se  p ro d u c e d  b y  th e  l iv e r  d u r-  
in g  th e  d a v m  h o u r s .  In  in su l in -ư e a te d  diabetics, m o rn in g  
h y p e rg ly c a e m ia  m a y  th e re ío re  b e  th e  r e s u lt  o f m e re  w a n -  
in g  o f  in su lin  in je c te d  s u b c u tá n e o u s ly  th e  e v e n in g  b e ío re . 
C o n v e ise ly , it  m a y  b e  re b o u n d  h y p e rg ly c a e m ia  o c c u rr in g  
a f te r  a n  ep iso d e  o f  n o a u m a l  h y p o g ly ca e m ia , u su a lly  
r e s u l t in g  f ro m  a n  e x cessiv e  d o se  o f  in su ỉin  th a t  p e a k s  in  
t h e  m id d le  o f t h e  n ig h t  (p o st-h y p o g ly c a e m ic  h y p e rg ly c -  
a e m ia  o r  th e  So m o g y i p h e n o m e n o n ) .  Hovvever, m o m in g  
h y p e rg ly c a e m ia  c o m m o n ly  o c c u rs  vv ithou t p re c e d in g  
h y p o g ly c a e m ia  a n d  is r e íe ư e d  to  a s  th e  d a w n  p h e n o m e n -  
o n .1'2 C lin ica lly , i t  is  im p o n a n t  to  d is tin g u ish  betvveen  
th e s e  3 e ữ e c ts  b e c a u se  th e i r  ơ e a tm e n t  d iữ ers.

M a n a g e m e n t  o f th e  d a w n  p h e n o m e n o n  a n d  in su lin  
w a n ỉn g  is  g e n e ra lly  b a sed  o n  o p tim is in g  b asa l in su lin  to  
p ro v id e  a d e q u a te  co v e ra g e  b e n v e e n  4 a .m .  a n d  8 a .m .  
T r e a tm e n t  m u s t  b e  in d iv id u a lise d . b u t  o p tio n s  in d u d e  
g iv in g  a  Long-acting  in su lin , o r  in su l in  a n a lo g u e  su c h  as 
in s u l in  g la ig in e , o r  t h e  u se  o f a  c o n ũ n u o u s  su b c u ta n e o u s  
in .sn lin  in h is io n . O v e ra ll im p ro v e m e n t o f  g ly caem ic  c o n tro l 
c a n  a lso  re d u c e  th e  d a w n  p h e n o m e n o n .2 T h e  a d d it io n  o i a 
b e d tim e  d o se  o f  b a sa l in su lin  m a y  a lso  b e  c o n s id e red  fo r 
ty p e  2  d iab e tic s  w h e n  a d ju s tm e n t o f d ie t  a n d  o ra l  th e ra p y  
h a s  n o t  b e e n  s u ỉh d e n t  to  m a n a g e  th e  davvn p h e n o m e n -  
o n .ư  M a n a g e m e n t  o f  r e b o u n d  h y p e rg ly c a em ia  is a im e d  a t 
a v o id in g  n o c tu m a l  h y p o g ly ca e m ia , b y  im p ro v ỉn g  basal 
tn s u l in  c o n tro l  w i th  a  peak less  lo n g -a c tin g  in su lin  su c h  as  
in s n l in  g la rg in e , o r  p ro v id in g  a d d it io n a l  la te -e v e n in g  
c a rb o h y d ra te .  I f  a n  in te n n e d ia te -a c tin g  in su lin  is  b e in g  
u se d , h y p o g ly c a e m ia  m a y  b e  re d u c e d  b y  g iv ing  i t  a t  b e d tim e  
r a th e r  t h a n  b e ío re  t h e  e v e n in g  m e a l, a n d  in je c tin g  in to  th e  
lo w e r  b u t to d c  to  s lo w  a b s õ ip t io n .1 M istá k in g  re b o u n d  
h y p e rg ly c a e m ia  fo r  t h e  davvn p h e n o m e n o n  o r  m e re  w a n in g  
o f  ũ ỹ e c te d  in s u l in  c o u ld  re su lt  in  m o re  se rio u s  n o c tu m a l  
h y p o g ly c a e m ia , ư  e v e n in g  doses o f  in su l ìn  w e re  in c re a se d .

1. Sheehan JP. pastìng hyperglycemia: ctiology. diagnosis, and treatment. 
Diabtíts Ttdmoì Thẽr 2004; 6: 525-33.

2. CanoĐ MP, Schade DS. The dawn phenoinenon revũỉted: Unplicatìons 
ibr điabetes therapy. Etíđmr fn đ  2005; 11: 55-64.

Porphyria. T h e  D ru g  D a ta b ase  fo r  A c u te  P o rp h y ria , c o m - 
pU ed b y  th e  N orvveg ían  P o rp h y ria  C e n tre  (NA POS) a n d  
th e  P o ip h y r ia  C e n t te  S w ed e n , d assiU es h u m a n  in su l in  
a n d  t h e  a n a lo g u e s  in su lin  a s p a n  a n d  in su lin  lisp ro  as n o t  
p o ip h y r in o g e n ic ;  th e y  m a y  b e  u s e d  as  d ru g s  of ũ rs t  ch o ice

a n d  n o  p re c a u t io n s  a re  n e e d e d .1 O th e r  ỉo rm s  o f  in su lin  
h a v e  n o t  y e t  b e e n  d a s s ih e d  b y  NA POS.

1. The Drug Database for Acute Porphyria. Avaiỉabỉe at’ http://www. 
drugs-porphyria.org (accessed 24/10/11)

P re g n a n c y . F o r  d iscu ssio n  o f  t h e  p re c a u t io n s  n e c e s s a ry  in  
t h e  m a n a g e m e n t  o f  d iab e te s  m eU itus  d u r in g  p re g n a n c y , 
see  p .  461~3.

T h e re  h a s  b e e n  a  r e p o r t  o f  2  cases o f í e ta l  m a l ío n n a t io n  
in  t h e  o ffsp rin g  o f  vvell-co n tro lled  d iab e tic  w o m e n  w h o  
re c e iv e d  in su lin  lispro.1 H o w e v e r, th e  i n d d e n c e  o f  ỉe ta l 
m a l ío rm a tio n  is in c re a se d  in  in ía n ts  o f  v vom en  vvith 
d iab e te s . A t  t h a t  tim e  th e  m a n u ía a u r e r s  w e re  a w a r e  o f  19 
live  b ir th s  a m o n g  w o m e n  ơ e a te d  w ith  in s u l in  Iispro , 1 o f 
w h ic h  h a d  a  c o n g e n ita l a b n o rm a lity .3 S in c e  t h e n ,  se v era l 
te ơ o s p e c t iv e  s tu d ịe s ’'* a n d  a  p ro sp e c tiv e  o b se rv a tio n a l 
s tu d y ’ h a v e  lo o k ed  a t  th e  ra te s  o f  íe ta l m a l ío rm a tio n s  in  th e  
o ỉísp r ìn g  o f  w o m e n  ơ e a te d  w ith  in su lin  Iisp ro , ío r  e i th e r  
p re -e x ỉs t in g  d iab e te s  m ell itu s  o r  g e s ta tio n a l d iab e te s . T h ese  
h a v e  in c lu d e d  g ro u p s  ra n g in g  in  size f ro m  2 7  to  4 9 6  
w o m e n , a n d  n o n e  h a v e  ío u n d  a n y  e v id e n c e  o f  a n  in c re a se  
in  th e  i n d d e n c e  o f a b n o rm a lit ie s  vvith in su l in  lisp ro  
c o m p a re d  w i th  ra tes  ío r  vvom en tre a te d  w ith  o th e r  in su lin s .

A s in g le -d o se  s tu d y  h a s  r e p o r te d 10 th a t  in su lin  aspart w a s  
e ffec tive  in  r e d u d n g  p o s tp ra n d ia l  g lư co ỉe  c o n c c n tra t io n  in 
g e s ta tio n a l d iab e te s . R a n d o m ise d  s tu d ie s  in  w o m e n  w ith  
ty p e  1 d ia b e te s "  o r  g e s ta tio n a l d ia b e te s12 h a v e  a lso  lo u n d  
n o  in d ic a tio n  o f a n  in c re a se  in  co n g e n ita l m alC orm ations 
vvith in su lin  a s p a n  c o m p a re d  w ith  h u m a n  in su l in .

T h e  p o ss ib le  effects o n  th e  íe tu s  o f insu lin  g la rg in t h a v e  
a lso  b e e n  e x a m in e d  in  w o m e n  w ith  p re -e x is t in g  o r  
g e s ta tio n a l d iab e te s . S ev era l r e ư o s p e a iv e  s tu d ie s ,1316 a n d  a 
p ro sp e c tiv e  o b s e rv a tio n a l s tu d y  o f 115 vvom en  w ith  ty p e  1 
d ia b e te s ,17 ío u n d  n o  in d ic a tio n  o f a n  in c re a se d  ra te  o f  le ta l 
m a l lo n n a t io n s  in  w o m e n  g iv en  th is  lo n g -a c tin g  in su lin  
a n a lo g u e  a t  a n y  stage  d u r in g  p re g n a n c y . O n e  re tro sp e c tiv c  
c a se -c o n tro l s tu d y 1* o f  vvom en vvith ty p e  1 d la b e tc s  d id  fìn d  
a h ig h e r  i n d d e n c e  o f  íe ta l ỉe m o ra l  len g th  <  5 0 th  c e n ti le  
a s so d a te d  vvith in su lin  g la rg in e  u se  in  th e  se c o n d  a n d  th ird  
tr im e s te rs , c o m p a re d  vvith h e a lth y  C ontrols, a l th o u g h  th e  
fln a l n e o n a ta l  le n g th  w a s  n o t  a lle c te d . This í in d in g  w a s  th e  
o p p o s ite  o f  w h a t  m ig h t b e  e x p e a e d  b e c a u se  o f in su lin  
g la rg in e 's  a ff in ity  for th e  in su lin - l ik e  g ro w th  ía c to r  I (IG F-I) 
rec e p to r, a n d  th e  a u th o r s  s ta te d  th a t  h i r th e r  s tu d ie s  vvould 
b e  n e e d e d  to  c o n firm  a n  effect. A  s u b s c q u e n t  m e ta -  
a n a ly s is ,1’  vvhich  in d u d e d  th e  re tro sp e c tìv e  s tu d ie s  ab o v e , 
d id n o t  fin d  a n y  s ig n iíic a n t in c re a se  in  a d v e rse  le ta l 
o u tc o m e s  w ith  in su lin  g la rg in e  c o m p a re d  w ith  S tandard  
in su lin  th e ra p y .

1. Diamond T. Koimas N. Pcnáblc advcrK Ictal cf[ca of insulúì lispro. N 
Eng! J Mu! 1997; 337: 1009.
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Mcd 1997; 337: 1010.
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J Med 2001; 94: 255-60.
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subjects. Am J Obsitt Gyntcoỉ 2008; Ỉ98: 186.el-186.e7.

12. Pcttìti DJ, tì aỉ. EĨScacy, saỉety and ỉack oỉ immunogenicity of insulin 
aspan compared wỉth regular human ừisulin íor vvomcn wúh 
gestationaỉ diabeies melỉỉtus. Diabtt Mtd 2007; 24: ỉ 129-35.

13. Price N. tì aỉ. Use of ínsuỉỉn glargine during pregnaocy: a case-conaol 
piloi study. BJOC 2007; 114:453-7.

14. Di Cỉannỉ G. tì aì. Perinatal outcomes associated with the use oí gỉargỉne 
during pregnancy. Dìabet Med 2008; 25: 993-6.

15. Smith JG. tì a l ỉnsuỉỉn glargine venus ncurra) prữtamine Hagedom 
insulin íor treatmem of dlabetes in pregnancy. Am J Prrinatol 2009; 26: 
57-62.

16. Pang YMV, tí al. Insuỉin glargỉne compared with neuưal protamine 
Hagedỡm ừtsuiin in the treatment of pregnant diabetỉcs. J Matem Petaỉ 
Neõnatal Med 2009; 22: 249-53.

17. Gallen rvv, tì al. Survey oí glargìne use in 115 pregnam vvomen with 
type 1 dỉabetes. Diabtì Med 2Ũ08; 25; 165-9.

18. Imbergamo MP. tì ai. Use oỉ glargỉne in pregnant women vvith type ỉ 
diabetes mellitus- a ease-conưol study. Cỉin Thtr 2008; 30: 1476-84.

19. Polỉex E, tì aì. Saỉety ot insulìn glargine use ỉn pregnancy: a systeinatlc 
review and meta-anaỉysis. Ann Pharmacother 2011; 45: 9-16.

Renal impairment. S ee tm d e r  In íe c tio n s , a b o v e .

Smoking. S m o k in g  h a s  b e e n  re p o r te d  to  d e c re a se  th e  
a b so rp tio n  o í  in su lin  a n d  do sag e  a d ju s tm e n t  m a y  b e

n e c e ssa ry , a l th o u g h  g ly ca e m ic  c o n ư o l  d o e s  n o t  s e e m  to  b e  
s ig n iS c a n tly  a í í e a e d . 1

1. Zevin s, Benowỉtz NL. Drug Ỉnỉeractíons vvith tobacco smokỉng an 
update. ơỉn Pharmacokintí 1999; 36:425-38.

S u tig e ry . F o r  a  d isc u ss io n  o ỉ  th e  m a n a g e m e n t  o í  d ịa b e  :es 
m e l l i tu s  d u r ìn g  s u rg e ry , se e  p. 4 6 2 .2 . T h e  u se  o f  in s u ỉ in  
fo r  t h e  m a n a g e m e n t  o f s tte s s - in d u c e d  h y p e rg ly c a e m ia  is 
d isc u sse d  u n d e r  C ritic a lly  Ilỉ P a tien ts, p . 4 8 1 .2 , a n d  In p í  ti-  
e n t  H y p e rg ly c a e m ia , p .  4 8 2 .3 .

T raveO ing . A d v ic e  fo r  th e  d iab e tic  p a tie n t  w h e n  tra v e llú  Ig, 
in c lu d in g  a d ju s tm e n t  o f  in su l in  do sag e  w h e n  C rossing tii íie 
z o n e s ,  is a v a ila b le .1"3 S in ce  in su lin  s o lu t io n  o r  su sp e n s i  )n  
m u s t  n o t  b e  fro z e n , i t  s h o u ld  n o t  b e  c a rr ie d  in  t h e  lugga ge 
h o ld  o f  a n  a irc ra ít.

1. Barry M, Bia F. Advíce for the traveling diabetic JAMA 1989; 261:17 >9.
2. Sane T, tì aỉ. Adju$unent af ỉnsuỉỉn doses of dỉabetic patỉents during lí ng 

distance ílỉghts. BMJ 1990; 30Ỉ: 421-2.
3. Dewey CM, Rỉley Have dỉabeies. will travel. Posĩgrad Med 1999; 1 tĩ: 

111-13, 117-18. 124-6.

Interactions
M a n y  d ru g s  h a v e  a n  e f f e a  o n  b lo o d -g lu c o se  c o n c e n tra tio  1 S 
a n d  m a y  a lte r  i n s u h n  re q u ire m e n ts . D ru g s  w ith  h y p o g l /- 
c a e m ic  ac tiv ity  o r  w h ic h  m a y  d e crease  in su lin  r e q u ir e m e r  ts 
in c lu d e  ACE in h ib ito rs . a lco h o l. a n a b o lic  s te ro id s , asp iri X 
b e ta  b lo ck e rs  (vvhich m a y  also  m ask  th e  v vam ing  signs  3f 
h y p o g ly ca e m ia ) , d iso p y ra m id e . le n ỉ lu ra m in e , í lu o x e tin e ,  
g u a n e th id in e ,  s o m e  M A O Is, m e b e n d a z o le ,  h ig h -đ o  ;e 
su llo n a m id e  a n tib a c te r ia ls . so m e  te t r a c y d in e s ,  a n d  t);e  
tricy clic  a n tid e p re s s a n t  a m itrip ty lin e .

O n  th e  o th e r  h a n d , in c re a se d  req -u ire m en ts  o f in su l  n  
m a y  p o ssib ly  b e  se e n  w ith  a ty p ica l a n tip sy c h o tic s , c h lo --  
d ia z e p o x id e , c h lo rp ro m a z in e ,  so m e  c a lc iu m -c h a n n e l  blocl 
e rs  s u c h  a s  d ilt ia z e m  o r  n i íe d ip in e ,  c o n ic o s te r o id  >, 
d ia z o x id e ,  l i t h iu m ,  th ia z id e  d iu re t ic s ,  a n d  th y r o  d 
h o rm o n e s .

B o th  in c re a se d  a n d  d e c re a se d  re q u ỉre m e n ts  m a y  OCC1 r  
w i th  c y d o p h o s p h a m id e , ison iaz id , a n d  o ra l  c o n ư a c e p tìv c  i. 
O c tre o tid e  m a y  in c re a se  o r  d e c rease  in su lin  r e q u ire m e n !  5. 
b u t  m o st p a tie n ts  w ith  ty p e  1 d iab e te s  a re  lik e ly  to  r e q u ir e  a 
r e d u c t io n  in  in su l in  dose . L a n re o tid e  m a y  s im ila r ly  altt-r  
b lo o d -g lu c o se  c o n c e n tra t io n s ,  w h ic h  s h o u ld  b e  c h e c k e d  vo 
d e te rm in e  w h e th e r  a n tid ia b e tic  t r e a tm e n t  n e e d s  to  t e  
a đ ju s te d .

M e a lú m e  d o se s  o f in su lin  n e e d  to  b e  r e d u c e d  vvhen  
p ra m lin t id e  is a d d e d  to  th e ra p y , to  a v o id  h y p o g ly c a e m ia  
(se e  A d v erse  E ííec ts  a n d  P re c a u tio n s  of P ra m lin tid c ,  
p . 4 9 7 .1 ) .

ACE in h ib ito rs .  A lth o u g h  ACE in h íb ito rs  a re  ía v o u r e d  ỉ c r  
u s e  in  d iab e tic  p a tie n ts  vvith h> T )ertension  o r  e v id e n c e  C'f 
i n d p ie n t  n e p h ro p a th y  o r  b o th , th e y  m a y  in c re a se  in su li 1  

s e n sitív ity  a n d  th u s  d e c re a se  in su l in  r e q u i r e m e n ts .1-2 A 
s tu d y 3 o f h o sp ita l  a d m iss io n s  ío u n d  th a t  A C E in h ib i to is  
in c re a se d  th e  risk  o f  se v e re  h y p o g ly c a e m ia  in  p a tie n ts  
r e c e iv in g  in su lin .  H o w c v e r, a n  an a ly s is  of p h a rm a c o v ig i-  
la n c e  d a ta 4 a n d  a  c a se -c o n tro l  s tu d y 5\ h a v e  b o th  to u n d  n o  
s u c h  in c re a se  in  risk .

1. Peniere M. tì ứl. Captopril and insulin sensitivity. Ann Intem Mtd 198' ; 
102: 134-5.

2. McMurray J. Praser DM. Captopril. enalapnl, and blood glucose. Lanùt 
1986; 1: 1035.

3. Morris AD. t ì  ai. ACE Inhìbitor use is assodated vvith hospitalizaùon íc : 
severe hỵpogỉycemìa in patìentỉ wỉth diabetes. Diabetcs Cart 1997; 2Í; 
ỉ 3 63 -7 .

4. Moore N. tí a i Reportsoíhypogìycaemia assodaied wỉih the useoí AC: 
inhibiiors and othcr drugs: a case/non-case study in the Frenci 
pharmacovigilance System database. Br J Qin Pharmacol 1997; 44: 513-8

5. Thamer M. tì aì. Association between amihypertensive drug use an 
hypoglycemìa: a case-control study of diabetic users oỉ ỈDsulin 0 
suưonylureas. Oin Th<r 1999; 21: 1387-1400.

A lc o h o l. S e v e re  h Ịq x ỉg ly c ae m ic  ep iso d e s  h a v e  b e e i 
r e p o r te d  in  ty p e  1 d iab e tic s  a íte r  h e a v y  d r in k in g  ep i 
s o d e s .1-2 A lc o h o l in h ib i t ỉ  g lu co n e o g e n e s is , a n d  i ts  e ííe c t 
a re  th e re ío re  lik c ly  to  be  g re a te s t  ư t a k e n  w i th o u t  lo o d  
hovv ev er. it  se e m s  to  b e  g e n e ra lly  a g re e d  th a t  d ia b e t ic  
n e e d  n o t  a b s ta in  I ro m  a  m o d e ra te  a lc o h o l in ta k e  w ic t 
m ea ls .

1. Arky RA, tì aỉ. Irreversible hypogiycemia. JAMA 1968; 206: 575-8.
2. Potter J, et al. Insulin-induced h)TX)g]ycaemia in an accidem an( 

eniergency deparunent: the tỉp of an iceberg. BMJ 1982; 285: 1180-2.

A s p ir ín .  A sp ừ ư i p ro d u c e s  a  m o d e s t  d e c re a se  in  b lo o d -g lụ -  
co se  c o n c e n tra t io n s  b u t  a  s ig n iỉic a n t i n te r a a i o n  a t  co n - 
v e n d o n a l  a n a lg e s ic  d o ses  a p p e a rs  to  b e  u n lik e ly . A  s tu d y  
ín  ch U d ren  w ith  ty p e  1 d ia b e te s  ỉ o u n d  a n  a v e ra g e  15%  
d e c re a se  in  b lo o d  g lu co se  v a lu c s  foU ow ing ư e a tm e n t  w ith  
a s p ir ín  1 .2  o r  2 .4  g đ a ily  fo r  3 days, b u t  th e r e  w e re  n o  sig- 
n i ỉ i c a n t  c h a n g e s  in  in su l in  r e q u ir e m e n ts .1 H o w e v e r, h ig h  
d o se s  o f a sp ir in  (3 .5  to  7 .5  g  daily ) c a n  te d u c e  o r  ev e n  
re p la c e  th e  in su ỉ in  d o se  re q u ire d .2 O th e r  sa licy la tes  m ig h t 
b e  e x p e c te d  to  h a v e  s im ila r  p ro p e r tie s .

ỉ . Kaye R. tí aỉ. Antỉpyretỉcs ỉn patiems with juvenile dỉabetes meỉỉitus. Am 
J Dừ ơíihì 1966; 112: 52-5.

2. Reid J. Lightbody TD.The insuỉỉn equỉvaience of salicylate. BMJ1959; I: 
897.
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Beta blockers. T h e r e  a re  a  fe w  re p o r ts  of sev ere  h y p o g ly c-  
a e m ia  in  p a tie n ts ,  i n d u d ỉn g  in su l in - t te a te d  d iabetics, w h o  
w e re  g ỉv e n  propranolol o r  pindolol; 1-í th e re  is also  a  r e p o r t  
o f  a n  in te r a c t io n  w i th  timolol g iv e n  as  ey e  d ro p s.4 S o m e  
e v id e n c e  e x is ts  o f  a n  ù i te ra c t ío n  w i th  meừrproloự b u t  lit tle  
e v id e n c e  f o r  s o m e  o f  th e  m o re  se lec tiv e  b e ta  b lo ck e rs . 
B ecau se  o f  th e  e ữ e c ts  o f  b e ta  b lo c k e is  o n  th e  s y m p a th e tic  
n e rv o u s  System  t h e  u s u a l  p r e m o n i to ry  signs o f h y p o g ly c-  
a e m ia  m a y  n o t  o c c u r ,  allovving a  se v e re  ep isode  to  d e v e lo p  
b e ỉo re  t h e  p a t ie n t  is  a w a re  a n d  ab le  to  c o u n te r  it.
1. Kotler MN, et ai. Hypoglycaemỉa prcđpiuteđ by propranoiol. Lancet 

1966; ii: 1389-90.
2. McMurơy RJ. PropranoỉoL hypoglycemia. and hypertensive crisis. A m  

ỉnttm Med 1974; 80: 669-70.
3. Samii K. ef ai. Severe hypogỉycaemỉa due to beta-blodđng đrugs ỉn 

haemodỉaỉysỉs patients. ùõtetí 1976; Ỉỉ 545-6.
4. Angelo-Nỉelsen K. Tỉmoỉữỉ topỉcally and dỉabetes mellitus. JAMA 1980; 

244: 2263.
5. Nevttnan RJ. Comparỉson oỉ propranolol mctoproloL and acebutolol OQ 

insulin-inđuced hypoglycaemỉa. BMJ 1976; 2ỉ 447-9.

Colcium-channel biockers. D ia b e te s  vvorsened  in  a n  in s u -  
l in - tr e a te d  d ia b e tic  w h e n  g iv e n  diừũaem.1 T he  r e s u l ta n t  
in tr a c ta b le  h y p e rg ly c a e m ia  im p ro v e d  w h e n  th e  d ru g  w a s  
vvithdravvn, a n d  r e c u r re d , a l th o u g h  a t  a  m o re  m a n a g e a b le  
level, w h e n  d ỉlt ia z e m  w a s  re s ta i te d  a t  a  lo w e r  dose . T h e re  
a re  a lso  re p o r ts  o f  a  d iạ b e to g e n ic  effec t of nifedìpine.XÌ 
H o w e v e r, r e p o i ts  o f  s ig n ih c a n t d is tu rb an c e s  o{ m e ta b o lic  
c o n tro l  a p p e a r  to  b e  u n c o ìn m o n .
1. Penhadsỉngh HA. tí ai. Assodạdon oí dỉltỉazem thcrapy wỉth ỉncreased 

ỉnsuHn resìstance in a patíent with typc I dỉabetes mcửỉtus. JAMA 1987; 
257: 930-1.

2. Bbamagar SK, et ai. Diabetogenỉc effects oỉ míedipíne. BMJ 1984; 289:
19.

3. Heyman SN, tí ai. Diabetogenic eHect oí nỉỉedỉpine. DỈCP A m  
Pharmaaữưr 1989; 23: 236-7.

Interíerons. M a rk e d ly  in c re a se d  in su lin  r e q u ire m e n ts  
d e v e lo p e d  in  a  p re ỵ io u s ly  w e ll c o n ơ o l le d  d iab e tic  a f te r  
ơ e a tm e n t  w ith  mterỊeron alỊa 2a.' In su lỉn  r e q u ire m e n ts  
rap id ly  f e ll o n c e  i n te r ie r o n  th e ra p y  w a s  s topped .
ỉ. Campbell s, tí a i Rapỉdỉy reversỉbỉe Ỉncreaỉe ỉn ỉnsuỉm requỉrement wìỉh 

ỉmeiỉeron. BMJ1996; 313:92.

Oral contraceptives. B o th  in c re a se s  a n d  d ecreases  (m a in ly  
t h e  ío rm e r)  in  in s u l in  re q u ire m e n ts  h a v e  b c e n  r e p o n e d  In  
in su l in - d e p e n d e n t  d iab e tíc s  g iv e n  v a rio u s  o ra l  
c o n tra c e p t iv e s .1 H o w e v e r,  i t  a p p e a rs  th a t  in  m o s t cases  th e  
e ữ e c ts  o f  a  h o r m o n a l  c o n tra c e p tív e  o n  d iab e tỉc  c o n tro l  a re  
m o d e s t  o r  in s ig n iã c a n t :  l im ite d  d a ta  su g g e st th a t  p ro g e s to -  
g e n -o n ly  a n d  c o m b in e d  o ra l  c o n tra c ep tiv es  in  g e n e ra l  
h a v e  l it tle  e ữ e c t .2-5
1. Zeller WJ, tí al. Vertrỉglichkeit von bormoaalen Ovulationslcemmem 

beỉ Dỉabedkerínnen. Arzruùniatlfonckun0 1974; 24: 35Ỉ-7.
2. Rảdberg T. ct al. Oraỉ contraception ỉn dỉabetỉc women: dỉabetes control. 

semm and hỉgb density Gpoprotein lỉpids durỉng low-dose progestogen, 
combined oestrogen/progestogen and non-hormonaỉ contraception. 
Aữa Endoaiítúl (Cơpenh) 1981; 98: 246-51.

3. Lum H. Brown u. Selỉ-reported changes in capỉlỉary glucose and úisulin 
requiremems durtng the menstrual cyde. Diabet Med 1996; 13: 525-30.

Pharmacokinetìcs
In su l in  h a s  n o  h y p o g ly c a e m ic  e ffec t w h e n  g iv en  o ra lly  s ln c e  
i t  is in a c t iv a te d  in  t h e  g a s tro in te s tin a l  t r a c t

I t is fa ir ly  r a p id ly  a b s o rb e d  fro m  s u b c u ta n e o u s  tis su e  o n  
in ịe c tio n  a n d  a l th o u g h  th e  h aU -h íe  o f  u n m o d ih e d  in s u l in  in  
b lo o d  is v e ry  s h o r t  (b e in g  o n ly  a  m a t te r  o f m in u te s ) , th e  
d u r a t io n  o f  a c tio n  o f  m o s t p re p a ra tio n s  is c o n s id e ra b ly  
lo n g e r  b e c a u s e  o f  th e i r  ío rm u la t io n  (fo r h n th e r  d e ta ils  see  
U ses a n d  A d m in is tr a t io n , p . 4 7 6 .3 ). T h e  ra te  o f a b s o rp tio n  
f ro m  d iffe re n t a n a to m ic a l  s ite s  d e p e n d s  o n  Iocal b lo o d  flow , 
w ith  a b s o rp t io n  b o m  th e  a b d o m e n  b e in g  ía s te r  t h a n  th a t  
fro m  th e  a rm , a n d  th a t  f ro m  th e  a rm  ỉa s te r  t h a n  íro m  
b u t to c k  o r  th ig h . A b so rp tio n  m a y  a lso  b e  in c re a se d  b y  
e x e r á s e .  T h e  a b s o rp t io n  o f in su lin  a í te r  in ư a m u s c u la r  
irý e c tio n  is  m o re  r a p id  t h a n  th a t  a fte r  su b c u ta n e o u s  d o ses. 
H u m a n  in s u l in  m a y  b e  a b so rb e d  s lig h d y  ía s te r  b o m  
s u b c u ta n e o u s  t is s u e  t h a n  p o r d n e  o r  b o v in e  in su lin .

In s u l in  is  r a p id ly  m e ta b o lis e d , m a in ly  in  th e  liv e r  b u t  also  
in  t h e  k id n e y s  a n d  m u s d e  tis su e . In  th e  k id n e y s  i t  is 
re a b s o rb e d  in  t h e  p ro x im a l  tu b u le  a n d  e ith e r  r e tu m e d  to  
v e n o u s  b lo o d  o r  m e ta b o lis e d , w i th  o n ly  a  sm aỉl a m o u n t  
e x a re te d  u n c h a n g e d  in  th e  u r in e .

F o r  d isc u ss io n  o f  íac to rs  w h ic h  m a y  affec t th e  a b s o rp tio n  
of in su l in ,  see  u n d e r  P re c a u tio n s , A c ce le ra ted  A b so rp tio n , 
p . 4 8 5 .2 ,  a n d  U ses, A d m in is tta tìo n  R o u tes , p . 4 7 9 .2 .

Resistance t o  Insulin
T h e  t e r m  in s u l in  re s is ta n c e  h a s  ư ad it io n a lly  b e e n  u s e d  to  
d esc ríb e  a  State i n  w h ic h  d ia b e tic  p a  t ie n ts  h a v e  c o n s id e rab ly  
in c re a se d  in s u l in  r e q u ứ e m e n ts .  I t  is  n o w  u se d  in  a  m ụ c h  
vvider s e n se ,  a n d  is  ỉo r  in s ta n c e  a lso  a p p lie d  to  p a tie n ts  in  
w h o m  a  s u b n o rm a l  b io lo g ic a l re sp o n se  to  in su lỉn  c a n  b e  
shovvn, a l th o u g h  m a n y  o f  th e s e  p a tỉe n ts  d o  n ọ t  a p p a re n d y  
p r e s e n t  d iỉB c u ld e s  i n  t h e ữ  d in ic a l  m a n a g e m e n t  I n s u l ỉn  
re s is ta n c e  is  íound p a r t ic u la ily  in  o b e se  p a tíe n ts ;  re s is ta n c e  
to  e n d o g e n o u s  in s u l in  is t h o u g h t  to  b e  lin k e d  to  th e  
d e v e lo p m e n t  o f  t y p e  2  d ia b e te s  in  su c h  p a d e n ts . I n s u l in

res ís ta n c e  ís  f r e q u e n d y  a s s o d a te d  vvith lip id  d iso rd ers , 
h y p e tte n s io n , a n d  isc h a e m ic  h e a r t  d isease , a  c o m p ỉe x  
s o m e tũ n e s  d e sc rib ed  as t h e  m eta b o líc  sy n d ro m e . In  w o m e n , 
i t  m a y  a lso  b e  l in k e d  to  p o ly cy stìc  o v a ry  sy n d ro m e .

I n su l in  res is ta n c e  o f  t h e  ty p e  m a n ife s te d  b y  g re a d y  
in c re a se d  in s u l in  r e q u ire m e n ts  m a y  b e  d u e  to  ỉac to rs  
i n d u d in g  a n tib o d y  lo rm a tìo n  a n d  in a d e q u a te  a b so rp tío n  o í  
ỉ iisu lin  b o m  s u b c u ta n e o u s  s ites. A  l e w  p a tie n ts  w i th  se v e re  
in s u l in  re s is ta n c e  h a v e  re s p o n d e d  to  in su lin  lisp ro  (see  
I n s u l in  A n a lo g u e s  u n d e r  U ses, p . 4 8 0 .1 ).

M e c a se rm in  ( in su lin - lik e  g ro w th  ía c to r  I) h a s  b e e n  se e n  
tọ  im p ro v e  in s u l in  s e n s it ív ity  in  in su l in  res is ta n c e  (see  
p'. 1 9 3 2 .3 ).
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P r e p a r a t i o n s

P roprietary Preparolions (details are g iven  in  V olum e B)

Sĩngle-tngredient PreparoHons. Arg.: A ctrapid HM; Apidra; Beta- 
l in  L e n u t ;  B eta lin  Mix; B eta lin  NPHf; Betalin; B etasin t' Bio- 
h u lin  C; B iohu lin  N; D ensu lin ' H um alog M ix 25 an d  50; 
H um alog; H n m u lin  70 /30 ; H u m u lin ’ NPH; H um ulỉn  R; 
Insu la tard  HM ; Insum an N; Insum an  R; Lantus; Levem ũ; 
M ixtard  30 HM-Ị-; Novolín N; Kovolin R; NovoM ix 30; NovoRa- 
pid; AustraL: A nrapid ; A pidra; H um alog M ix 25 an d  50; 
H um alog; H u m u lin  30/70; H um ulin  NPH; H um ulin  R; H ypurín 
Isophane; H y p u rin  N eutral; Lantus; Levem in M ixtard 30/70, 
50/50; N ovoM ix 30; N ovoRapid; Protaphane; Austrùr. Actrapid; 
Apidra; H um alog  M ix 25 a n d  50; H um alog; H um insulin  Basal; 
H unũ n su lin  N orm al; H um insu lin  Profil ư t  Insulatard; In su m an  
Basah In su m a n  Com b 15, 25, and  50; In su m an  In lusat; Insu- 
m an  Rapid; Lantus; Levemir; M ixtard 30 and  50; N ovoM ix 30 
o r  70; N ovoRapid; Beíg.: Actrapid; Apidra; H um alog M ix 25 
a n d  50; H um alog; H um ulỉne  30/70; H um uline  NPH; H um uỉine  
R egulan  Insu la tărd ; In su m a n  Basal; In su m an  Rapid; Lantus; 
Levemir; M ix ta rd  30; N ovoM ix 30, 50, 70; NovoRapid; Braz.: 
A pidra; B iohu lin  NPHf; B iohu lm  Regularỷ; E x u b era t; H um a- 
log M ix 25; Hum alog; H um ulin  70/30; H um ulin  Lenta; 
H um ulin  NPH; H um ulin  R e g u la r  In su m an  Comb 85N /15R and  
75N/25R; In su m a n  N; In su m a n  R; Insu n eo  N; Lantus; Levemir; 
Novolin 70/30; Novolin N; Novolin R; NovoMix; NovoRapiđ; Canad.: A pidra; H um alog M ix 25 and  50; Hum alog; H um ulin  
30/70; H u m u ỉin  LỲ. H um ulin  tỉ: H um ulin  R; H ypurin NPH; 
H ypurin R egu lan  Iletin n  Pork  L en tet; Iletin  n  Pork  N PH t; Ile- 
tin  n  Pork RegularỶ; la n tu s ;  Levenũn Novolin 30/70, 40/60, 
50/50; N ovolin NPH; N ovolin Toronto; NovoM ix 30; NovoRa- 
pid; Chile: A cttap id  HM; A pidra; B io insugen-30/70; Bioinsu- 
gen-N ; B ioinsugen-R ; H um alog  M ix 25; Hum alog; H um ulin  
70/30; H um ulỉn  u H um ulin  N; H um ulin  R; Insu la tard  HM; 
In su m an  N; In su m an  R; Lantus; Levem in M ixtard 30 HM; 
N ovoM ix 30; NovoRapid; W osulin  3 0 /7 0 f; WosuIin-N+; W osu- 
lin -R t; C ĩiina: Apidra ( j t f ô # ) ;  c h a n g  Xiu U n  ()Ế ?I® ); G an- 
S h u U n  N  ( # ắ ĩ S N ) ;  G an S h u Iin  R C & ỈĨĨÍR ); Hum alog 
JR); H um aìog M ix 25 a n d  50; H um ùlln  70/30  70/30);
H um ulin  NPH ( t t * #  NPH); H um ulin  R R); Lantús
( ỉS S B Í); L evenũr Novolin 30R, 50R ( ì í í o ^ ) ;  Novo-
lin  N N); Novolln R  (ÌÍIOM  R); NovoM ix 30
30); N ovoR apid (ỈSfaeẾ); S d i in  M 30 ( a ^ # M 3 0 ) ;  SciU n N 
( Í W # N ) ;  SciLin R  ( É ÍÕ ^ R ) ;  Su Bi ù n  ( 3 Í * # ) ;  Su M i U n  
En ( ^ ® I # S ) ;  Uslin ( t / t s ^ . ) ;  W an B ang U n  (7Ĩ%W): W an 
Bang U n  N (T ĨÍP ttN ); W an  Bang U n  R ( 7 ỉ$ # R ) ;  W an Su U n  Cz.: A ctraphane 30, 40, 50; Actrapid; Apidra; E xu- 
b e ra t;  H um alog  Basab H um alog M ix 25 a n d  50; H um alog 
NPLf; H um alog; H um ulin  M3; H um ulin  N; H um ulin  R; 
Insu ia tard ; In su ĩn a n  Basal; In su m an  Com b 15, 25, 30, 50; In su - 
m a n  Lníusat; In su m an  R apid; Lantus; Levem ỉi; U proiog Basal; 
U prolog M ix 25 and  50; Uprolog; M ixtard  30, 40, an d  50; 
N ovoM ix 30, 50, 70; NovoRapid; O ptísulin; P ro taphane; 
V elosu lín t; Denm.: Actrapid; Apiđra; H um alog M ix 25 an d  50; 
H um aỉog; H u m u lin  NPH; H um ulin  R egulan  Insulatard; In su -  
m a n  Basalỷ; In su m an  Rapid; Lantus; Levemứ; M ixtard 30; 
N ovoM ix 30, 50, 70; NovoRapid; Trésibà; Fln.: Actrapid; 
H um alog M ix  25  and  50; Hum alog; H um ulin  NPH; H um ulin  
R egulan  In su m a n  Basal; In su m an  C om b 25; Insum ah  In íusa t; 
In su m an  Rapid; ta n tu s ;  Levemir; N ovoM ix 30; NovoRapid; 
P ro taphane; Fr.: A cnapid; Apidia; H um alog  M ix 25 an d  50; 
H um alog; Insu latard ; In su m a n  Basal; In su m an  Com b 15, 25, 
a n d  50; ỉn su ra a n  Infusat; In sum an  Rapid; InsupLantỷ; Lantus;

L ev em lc  M lxtard 30; NovoMix 30, 50, 70; NovoRapid; U m u- 
line  NPH; Um uline ProGl 30; U m uline Rapide; Ger.: A ctraphane 
30, 50; Actrapid; Apidra; Ber lin ĩu lin  H  30/70; Betỉinsulin  H 
Basab Berlinsulin H Norm ab H um alog M ix 25 an d  50; H um a- 
log; H um insulin  Basal; HumSnsulin N orm al; H um insulin  Profil 
ƯI; In su lin  Basal; In su lin  Comb 30/70; Insu lin  Rapid; In sum an  
B asab Insum an  C om b 15, 25, and  50; In su m an  Inỉusat; Insu- 
m a n  Rapid; Lantus; lev em ir; U prolog M ix 25 a n d  50; Uprolog; 
N ovoM ix 30; NovoRapid; Protaphane; Gr.: A ctraphane 30; 
Actrapid; Apidra; Exubeia; H um alog Basal; H um alog M ix 25 
a n d  50; Humalog NPU Humalog; H um ulin L; H um ulin  M l, 
M 2, M 3, M4, M5; H um ulin  NPH; H um ulin  Regular; H um ulin 
u u  Insum an  Basal; In sum an  Com b 15, 25, an d  50; Insum an 
Inh isa t; Insum an Rapid; Lantus; Levemir; M ixtard 10, 20, 30, 
40, an d  50; M onotard; NovoM ix 30; NovoRapid; Protaphane; 
U ltratatd ; Velosulin; Hong Kơng: Actrapid HM; Humalog; 
H u m u ltn  70/30; Hn m nlin  Lf; H um ulin  N; H um ulin  R; H ypurin 
Iso p h a n e t; H ypuiin L en tet; H ypurin  Neutral+; H ypuiin Prot- 
a m in e  Zincf; Lantus; Levemii; M ixtard 30 HM; M onotard 
H M f; NovoMix 30; NovoRapid; P ra taphane HM; Sriĩ.in M30; 
S dL in  N; SciT.in R; u ltra ta rd  H M f; Hung.: Actrapld; Apidra; 
H um alog  MÍX25 a n d  Mix50; Hum alog; H um ulin  M 3; H um ulin  
N; H um ulin  R; Insu lataid ; In sum an  Basal; Ịn sum an  Comb 15, 
25, a n d  50; Insum an Rapid; Lan tu  s; Levemir; M lxtard 10, 20, 
30, 40, an d  50; NovoM ix 30; NovoRapid; Indiax Actrapid HM; 
A ctrap id t; Apidia; Bovbue Pastact; Bovine Longact; Bovine- 
M ixact; FlexPen; H um alog M ix 25 a n d  50; Hum alog; H ụm an 
Fastact; H nm an ĩn sn n o n n ; H um an  Longact; H um an M onotard; 
H u m a n  Prodỉca; H um an  Rapidica; H um an  Rapimỉx; H um an 
Z lnulin ; H um an-M lxact; H um anext N; Hvunapen; HnminsuHn 
L; H um insulin  N; H unùnsuỉỉn  R; H um insulỉn  30/70  a n d  50/50; 
H um stard; Hetin N; n e d n  R; Insucare-N ; Insugen-N ; Insugen-R: 
In su g en  30/70 an d  50/50; Insu la tard  HM; rTisiiman BasaL’ Insu- 
m a n  Rapid; In sum an  25/75 and  50/50; Lantus; Lentard; L entì' 
sulin-CPL Lentisulìn-HPI-400; Lentìsulin-HPI; Levemii; Lupisu- 
lin-N ; M ixtatd 30 a n d  50; M ixuiin; NovoM lx 30; NovoRapid: 
Rapidlca; Rapìmix; W osulin  N; W osulỉn R; W osulin  30/70 and  
50/50; TTnnllTi; Indon.: Actrapld; Apidra; H um aỉog M ỉx 25; 
H um alog; H um ulin 30/70; H um ulin  N; H um ulin  R; Insulatard 
HM ; Lantus; Levemir; M ixtard 30; M onotard  HM; NovoM ix 30; 
NovoRapid; Sansulin; IrL: A ctraphane; Actrápid; Apidra; 
H um alog  M ix 25 a n d  50; H um alog tỉ?u H um alog; H um ulin I; 
H u m u lin  M3; H um ulỉn  S; Insuỉạtard; ln m m a ìi Basal; ĩn^miaTi 
C om b 15, 25, a n d  50; In su in an 'ín ỉu sac  Tnnim àn Rapid; Lantus; 
Levem ir; Liprolog M ix 25 and  50; U prolog; M ixtard 10, 20, 30, 
40 , a n d  50; NovoMìx 30, 50, 70; NovoRapid; Optisulin; 
P ro taphane; Israel: Actrapid; Apidra; H um alog M ix 25 and  50; 
H um alog  NPL; H um alog; H um ulỉn  70/30; H um ulin  N; H um ulin 
R; In su la u rd ; Lantus; Levemữ; M ixtard HM 30, 40. an d  50; 
N ovoM ix 30, 50, 70; NovoRapid; / t a i ;  A ctraphane 30, 50; 
A ctrapid; Apidra; Hum alog M ix 25 an d  50; Hum alog NPU 
H um aỉog; H um ulin  30/70; Hnm nlin  L H um ulin  R; Insum an  
R apid; Lantus; Levem in NovoM ix 30. 50, 70; NovoRapid; 
P rô taphane; Jpn: H um acart 3 /7 f;  InnoL et 10R, 20R, 30R, 40R, 
a n d  50R; InnoLet N; InnoLet R; Levemii; N ovolin 30R. 40R, 
a n d  50R; Novolin N; Novolin R; NovoRapid 30 Mix; NovoRa- 
p id ; PenSU N t; Penh ll R f, PenBU 10R, 20R. 30R, 40R, 50Rf; 
Tresiba; V elosulinf; Malaỵsia: Actrapid HM; H um alog M ix 25; 
Hum alog; H um ulin 30/70; H um ulin  N; H um ulin  R; Insulatard; 
L antus; Levem ũ; M ixtard 30 HM; NovoMiX' NovoRapid; Mex 
Bonglixan; G linux 70/30; Glinux-N; H um alog M ỉx 25; H um a- 
log; H um anilusin; H um ulin  70/30; H um ulin  Lf; H um ulin  N; 
H u m u lin  R; Insu lex  70/30; Insulex N; Insu lex  R; Insum an  
100N; Insum an R; Insum an  15R/85N. 25R/75N, 50RÍ50N; Lan- 
tu s; Levemii; Novolin 30/70; Novolin N; N ovolin R; NovoM ix 
30; NovoRapid; Prodiabin-N; sh o ran t; Neth.: A ctraphane 10, 
20 , 30, 40, 50; Actrapid; Apidra; Exubera-Ị-; H um alog M ix 25 
a n d  50; Hum alog NPŨ Humalog; H um uline 30/70; H um uline 
NPH; H um uline Regular; Insulatard; In su m an  Basal; Insum an 
C om b 15, 25, 30, a n d  50; In su m an  In ỉusat; In sum an  Rapid; 
Lantus; Levemir; U prolog M ix 25 and  50; Uprolog; M ixtard 10, 
20 , 30, 40, and  50; NovoMix 30, 50, 70; NovoRapid; Optisulin; 
P ro taphane; Ryzodeg; Tresiba; V elosulint; Norw.: Actrapid; 
A pidra; H um alog M ix 25; Humalog; H um ulin  NPH; Insulatard; 
In su m an  Basal; In su m an  Comb 2 5f; In su m an  In lu sa tt;  Insu- 
m a n  Rapid; Lantus; Levemir; NovoM ix 30; NovoRapid; NZ: 
Actrapid; Apidra; H um alog M ix 25 and  50; Hum alog; H um ulin 
70 /30 ; H um ulin  NPH; H um ulin R; Insu la tard  MC; Lantus; 
Levem ir; M ixtard 30; M onotaid: NovoM ix 30; NovoRapid; 
PenM bc 10, 20, 30, 40, o r 50; Protaphane; U ltratard; Velosulin 
HM ; Velosulln MC; Pkữipp.: A ctrapid HM; Apidra; Biosulidd U 
Hum alog; H um ulin  70/30; H iunulin  N (NPH); H um ulin R  (Reg- 
u lar); Insuget 70/30; lnsuget-N ; Insuget R; Insu la ta td  HM; Lan- 
tu s; Levemir; M ỉxtard  30 HM; NovoM ix 30; NovoRapid; Ransu- 
lin  70/30; Ransuỉin-N ; Ransulln-R; SdL in  M 30; SdL in  N; 
S d L in  R; W osulin  30/70; W osulin-N ; W osuỊIị ị -R; PÓL: 
A ctraphane  10, 20, 30, 40, 50; Actrapid; A pidra; G ensulin N; 
G ensu lin  R; G ensulin  M30, M 40, o r M 50; Hum alog M ix 25 
a n d  50; H um alog NPL' H um alog; H um ulin  M 3 (30/70); 
H u m u lin  N; H um ulin  R; Insulatard; In su lin u m  Lénte; Insuli- 
n u m  M axirapid; In su linum  S em ilen te t; In su lln u m  UltralenteỶ; 
In su m a n  Basab In su m an  Com b 15, 25, 50; In sum an  In íusa t' 
In su m a n  Rapid; L antus; Levemir; U prolog; M ixtard 10, 20, 30, 
4 0 , a n d  50; NovoM ix 30, 50, o r  70; NovoRapid; OptìsuUn; Pol- 
huxnin  M ix -2, -3, -4, -5; Polhu m in  N; P olhum ip  R; 
P ro ta p h a n c  u ltra ta rd  HM f; Pơrt: A ctraphane 10, 20, 30, 40, 
50; A ctiapid; A pidra; Hum alog Basab H um alog  M ix 25 and  50; 
H um alog; H um ulin  M3; H um ulin  NPH; H um ulin  R egụlan 
Insu la tard ; In su m an  BasaL' In sum an  Com b 15, 25, 30, 50; Iiisu- 
m a n  Inhisat; In su m an  Rapid; Lantus; Levem ir; U piolog B asal 
U prolog  M ix 25 a n d  50; Liprolog; M ixtard 10, 20, 3 0 ,4 0 , and

The Symbol t  denotes a preparation no longer actively marketed
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50 HM ; N ovoM lx 30, 50, 70; NovoRapid; O pdsulin; 
P ro taphane; V elosu lin t; Ruỉ.: A cư apid  HM (ArrpaiiHa HM); 
A cư apid  M C (Arrpam m  M C )t; A pidra (Amtapa); B io ỉu lin  N 
(EHOcyjBfH H); B iosulin  R (EHOcyjiHH P); H um alog (XyManor); 
H u m a lo g M ix  25 (XyMaaor M hkc 25); H um odar B (XyMOiiap E); 
H um odar K 25-100 (Xynoaap K 25-100); H um ulin  M 3 (XyMyaHH 
M3); H u m u lin  N P H  (XyvynHH H n x );  H um uỉin  R egular 
(XyuyjiHH Peryaxp); Insulidd ĩ. (HHcyjDuu JI)t; Insu lin  Lt (HHcy- 
JIKH JIt )ỷ; In su lin  M a á ra p id  (HHcyAHH MaKCHpanHa)t; In su m an  
Basal (HncyMaH EaMưi); In su m an  C om b 25 (ỈỈHcyMSH K o m 6 25); 
ĩn su m an  R apid (ỈỈHcyMaH Pamu); In su ra n  NPH (Hncypan HTDC); 
In su ran  R  (HncypaH P); L antus (dlamyc); Levem ir (HeaeMHp); 
L evulin L (KeaynnH Jĩ)t; M ixtard 30 HM  (Mmccrapa 30 HM); 
M o n osu ỉnsu lin  M K (MoRocyHHcynHH MK); M onotard  MC 
(MoHơrapa M C )f; NovoM ix 30, 50, 70  (HoboM ukc 30); N ovoRa- 
pỉd (HoBopanKn); Protaphanc HM  (ĩlpơraiịiaH HM); Rinsulin  
NPH (PHHcynHH HHX); R insulin  R (PKHcyjmH P); Rosinsuline R 
(PocHHcyami P); R osinsuline s (PocHHcyaHH C); S.Afr.: 
A ctraphane HM ; A ctrapid HM; A pidra; Biosulin 30/70; Biosulin 
L; B iosulin  N; B iosulin  R; H um alog M ix 25 and  50; Hum alog; 
H um ulin  30/70; H um ulin  N; H um ulìn  R; Insum an  Comb; Lan- 
tus; L cvem in  NovoM ix 30; N ovoRapid; Pro taphane HM; Singapore: A ctrapid; Apidra; H um alog M ix 25; Hum alog; H um ulin  
30/70; H um ulin  N; H um ulin  R; Insulatard; Lantus; Levcmir; 
M ixtard  30  a n d  50; NovoM ix 30; NovoRapid; u ltra ta rd  HM; Spain: A cưapid ; Apidra; H um alog M ix 25 and  50; H um alog 
NPLt; H um alog; H um uU na 30:70; H um ulina NPH; H um ulina 
R egulan Insu la tard ; In sum an  B a sa lt; In sum an  Comb 15. 25, 
30, 5 0 f; In su m a n  In lusaiỷ : In  su m an  Rapidỷ: Lantus; Levemir; 
M ixtard  30; N ovoM ix 30, 50. 70; NovoRapid; S\ved.: A cuapid; 
Apidra; H um alog  M ix 25 and  50; Hum alog; H um ulin  M ix 
3 0 /7 0 f; H u m u lin  NPH; H um ulin  R e g u la r  Insulatard; In sum an  
Basal; In su m a n  Com b 25; ln su m a n  In lusat; In su m an  Rapid; 
Lantus; Lcvem ir; N ovoM ix 30; NovoRapid; Switz.: Actrapid 
HM; A pidra; H um alog; H um insu lin  Basal (NPH); H um insulin  
N o n n a lt;  H um insu lin  Proíil n í t ;  H ypurin  30/70  M ix; H ypurin 
Isophane;. H ypurin  N eutral; In su la ta rd  HM; In su m an  Basal; 
In su m an  C om b 25; In su m an  In íusa t; Insum an Rapid; Lam us: 
Levem ii; M ìx tard  H M  30; N ovoM ix 30; NovoRapid; Tresiba; Thai: A ctrap id  HM; A pidra; Basalin; G ensulin N; G ensulin  R; 
G ensu lin  M 30, M 50; H um alog  M ix 25; H um alog; H um ulìn  
70/30; H u m u lin  N; H um ulin  R; Insugen-30/70; Insugen-N ; 
Insugen-R ; Insu la tard ; Lantus; Levemir; M ixtard HM; NovoM ix 
30; N ovoR apid; Turk.: Actrapid; Apidra; H um alog M ix 25 a n d  
50; H um alog; H u m u lin  M  7 0 /3 0  a n d  80/20; H um ulin  N; 
H um ulin  R; Insu la tard ; Lantus; L ev em ir  M ixtard 20. 30, a n d  
40; N ovoM ix 30, 50, 70; NovoRapid; O rgasulin M ix 3 0 /7 0 t; 
O rgasulin  NPH; MAE: Ju sline  30/70; Juslíne  N; Jusline  R; UK: 
A ctiapid; A pidra; H um alog  M ix 25 an d  50; Hum alog; H um ulin  
I; H u m u lin  M 3; H um ulin  S; H ypurin  30/70; H ypurin Isophane; 
H ypurin  L ente; H ypurin  N eutral; H ypurin P to tam ine  Zinc; 
ỉn su la ta rd ; In su m a n  Basal; In su m an  Com b 15, 25. and  50; 
In su m an  R apid; Lantus; Levemir; M ixtard  3ữf; N ovoM ix 30; 
N ovoR apid; Tresiba; Ukr.: Apidra (3naAapa)f; Parm asulin  H 
((papvacynHH H); Farm asu lin  N 3 0 /7 0  (dnpMacymoi H 30/70); 
F a n n asu lin  N  NP (OipMacymm H  NP); H um odar B I 00 (XyMOaap 
E100P); H u m o d ar C25 100 (Xynonap K25 100P); H um odár 
R100 (XyMoaap PỈ00P); LantuS (JIaHiyc); Levem ir (HeaeMHp); 
N ovoM ix 30 (Hobomxkc 30); N ovoR apid (Hoaopanm): W osulin  
30/70 (BocyaHH)t; W osulin-N  (BocynaH-H)t; W osulin-R 
(BocynnH-H-P)t: USA: Apidra; H um alog  M ix 75/25 and  50/50: 
H um alog; H iim ulin  70/30; H um ulin  N; H ưm ulin R, Lantus; 
Lente D etin  n t ;  Lente; Levem ir; N ovolin 70/30; N ovolin N; 
N ovolin R- NovoLog; R egular Iletin  n t ;  u ltra len te ; Veneĩ.: 
H um alog  M ix  25; Hum alog; H u m u lin  70/30; H um ulin  N; 
H um ulin  R; In su m a n  N; In su m an  R; Lantus.

P borm acopoeid  Preparations
BP 2014: In su lin  A spait In jection ; Insu lin  Lispro ln jec tion ; 
P ro tam ln e  Zinc In su lin  Injection;
Ph . E u r.: B iphasic In su lin  In jection ; Biphasic Isophane Insu lin  
Injection; In su lin  Zinc In jectab le Suspension (A m orphous); 
In su lin Zinc In ịec tab le  S uspension  (Crystalline); Insu lin  Zinc 
In ịectab le Suspension; Isophane  Insu lin  Injection; Soluble 
Insu lín  In jec tion ;
U SP 36: E x ten d ed  Insu lin  H um an  Zínc Suspension; E x tended  
Insu lin  Z inc Suspension; H um an  Insu lin  Isophane Suspension 
an d  H u m a n  In su lin  Injectíon; In su lin  H um an  Injectíon; In su lỉn  
H um an Z inc Suspension; In su lỉn  Injectìon; In su lin  Lispro 
Injẽctìon; Insu lin  Zinc Suspension; Isophane Insu lin  H um an  
Suspension; I so p h an e  Insu lin  Suspensỉon; Prom pt Insu lin  Zinc 
Suspension .

L i n a g l i p t i n  ỊUSAN, riNNi
BH356; B1-) 356-BS; Linagliptina; bnagliptìne; Linagliptinum; 
/iMHar/inrrrviH.
8-R3/?)-3-Amỉnopiperidin-l-yl]-7-(but-2-ỳn-Ì-yl)-3-methyl-1- 

.t(4-ffiethỹlquinazolin-2-yl)rTiethyl]-3l7-clihydro-1H-purine- 
2,5-dion'e. • ' .
C3SHMNÍ0 2=472.6 
CAS-  668270-12-0 '
ATC —  A10BH05.
ATCVet —  QA10BH05.
UNIi —  3X29ZEJ4R1

NOTE. The name Ondero has been used as a trade maik ior 
linagliptin.

Uses and Administratìon
L ike s ita g lip tin  (p . 5 0 2 .1 ), lin a g lip tin  is a n  i n h ib ị to r  o f 
d ip e p tid y lp e p tìd a se -4  a n d  is u s e d  in  th e  ư e a tm e n t  o f  ty p e  2 
d ia b e te s  m e l l i tu ỉ  (p. 4 5 9 .1 ) .  T he  u s u a l o ra l  d o se  of 
l in a g ỉip tín  is 5 m g  o n c e  d a ily , vvith o r  w i th o u t  ío o d . W h e n  
g iv e n  w ith  m etío rx n in , lin a g lip tin  m a y  b e  g iv e n  in  2  d iv id ed  
d o ses.T h e  d o se  o{ s u lío n y lu r e a  o r  in su lin  m a y  n e e d  to  b e  
lovvered  w h e n  u se d  w ith  l in a g lip tin .

R e íe re n c e s .
1. Bactu R. Corsìni A. pharmacology oí dipcpúdyl pq>tidase-4 inhibiiors: 

simiỉaritìeí and diỉỉerencrs. Drvp 2011; 71: 1441-67.
2. Neumilter JJ. Pharmacology, cfficacy, and safety of linaglipLin for ihe 

trcatment of ỉype 2 diabetrs meUirus. Anrt Phannacather 2012; 44: 35S- 
67.

ỉ. Deekỉ ED. Unagliptin: a review of its use in the management of type 2 
diabetes meỉỉìtus. Dmp 2012; 72: 1793-1824.

4. Fom T, Ffutzner A. Linagliptin, a dípeptldyl pcpúdase<4 inhibitor vvíỉh a 
unique pharmacological prorue, and eỉữcacy in a broad range oỉ patients 
vvith type 2 diabetes. Exptrt opin Pharmacữther 2012; 13: ỉ 01—10.

5. Neumỉlỉer JJ, Setỉer SM. Revỉew of linagliptin for the treatment oí rype 2 
diabetes mellitus. Chn Thir 2012: 34: 993-1005.*

6. Brown DX. ft aỉ. Linagliptin as add-on ihcrapy íor typc 2 diabcies - an 
ovcrvievv. DrtiỹS Todđ) 2012. 48: 645-54.

Adverse Effeds, Treơtment, and Precautions
As fo r S itag lip tin  P h o sp h a ie . p . 502 .1 .

Interactions
T he  efficacy  o f  lin a g lip tin  m a y  b e  a ffec ted  b y  o th e r  d ru g s 
th a t  h a v e  a n  ìn d e p e n d e n t  e ffec t o n  b lo o d  g lu co se . F o r  m o re  
d e ta ils  a n d  e x a m p le s  o f d ru g s  th a t  can  in c rc a se  o r  d ec rc a se  
b lo o d -g lu c o se  c o n c e n t r a t io n s .  see  I n te r a r t io n s  u n d e r  
S u lto n y lu re a s , p . 504 .3 .

L in ag lip tin  is a P -g ly c o p ro te in  su b s tra te ; s tro n g  in d u ce rs  
o f  P -g ly c o p ro te in , su c h  as  rifa m p ic in , m a y  d e c re a se  p lasm a  
c o n c e n tra t io n s  o f l in a g lip tin  a n d  red u c e  its  e fíicacy .

Pharmacokinetics
L in ag lip tin  h a s  n o n l in e a r  p h a rm a c o k in e tic s  b e c a u s e  of 
h ig h -a f f in ity  s a tu ra b le  b in d in g  to  d ip ep tid y lp e p tid a se -4  
(D PP-4) in  p lasm a  a n d  t is su e .l t  is rap id ly  a b so rb e d  h o m  th e  
g a s tro in te s tin a l  t r a a ,  a n d  p e a k  p lasm a  c o n c e n tra t io n s  o c c u r 
vvith in  a b o u t  1.5 h o u rs .  T h e  a b so lu te  b io av a ila b ility  of 
l in a g lip tin  is a b o u t  3 0 % . T h e  m e a n  a p p a re n t  v o lu m e  of 
d is tr íb u tio n  a ỉ te r  a n  in tr a v e n o u s  dose  is a b o u t 1 1 1 0  litres 
in d ic a ú n g  (h a t  l in a g lip tin  is e x te n s iv e ly  d is tr ib u te d  to  th e  
đ ssu es . P lasm a  p ro te in  b in d ìn g  o f  lin a g lip tin  is c o n c e n tra -  
t io n -d e p e n d e n t ;  a t  lo w  c o n c e n tra t io n s  it is 9 9 %  b o u n d . b u t 
a t h ig h  c o n c e n tra t io n s  w h e n  D P P-4  is fu lly  s a tu ra te d ,  7 0  to  
8 0 %  is b o u n d  to  o th e r  p la sm a  p ro te in s  a n d  2 0  to  3 0 %  is 
u n b o u n d .

A fte r  m u ltíp le  o ra l do ses. lin a g lip tin  h a s  a n  a c c u m u la tio n  
h a lf-life  o f a b o u t  12 h o u rs .  L in ag lip tin  is n o t  e x te n s iv e ly  
m eta b o lis e d . I t u n d e rg o e s  b ip h a s ic  (o r  p o ssib ly  trip h a sic )  
e lim in a tio n  a n d  a t  s te a d y  S ta te  h as  a te rm in a l h a lM iỉe  oi 
m o re  t h a n  100  h o u rs .  A b o u t 8 0 %  is e lim in a te d  in  t h e  íaeces  
a n d  5 %  in  th e  u r in e .

R e ĩe re n c e s .
1. Scheen AJ. Línagiipdn íor the treatment of type 2 diabetes 

{pharmacokinetic evaluaiion). Experl Opin ŨTUỆ Mctab Toxicoi 2011; 7: 
1561-76.

2. Graeíe-Mody u , it ai CHnícal pharmacokinetics and pharmacodynamics 
of linagỉiptin. ơiĩt Pharmacokinet 2012; 51: 411-27.

Preparations
Proprietary Preparalions (details a re  givcn in V olum e B)

Single-ingredient Preparations. AustraL: T rajenta; Beíg.: Trajen- 
la; Canad.: T ra je n u ; Denm.: T rajenta; Fr.: T rajenta; IrL: Trajen- 
ta; Jpn: Trazenta; Neth.: Trajenta; Norw.: T rajenta; Singapore: 
Trajenta: Spain: T rajenta; UK: T rajenta; USA: Tradjenta.

Mubi-ingredient Preparaiions. Dtnm.: Jen tadueto ; Neth.: Jen ta- 
dueto; Spain: Jen ta d u e to ; Switz.: Jen tadue to ; UK: Je n u d u e to ;  USA: Jen ta d u e to .

L i r a g l u t i d e  IBAN, USAN, HNNI
Liraglutida; Liraglutidum; NN-2211; NNC-901170; /lnpamy-
m
W26-(Hexadecanoyl-L-Y-glutamyl)-(34-L-árginine)GLP-1-(7-
37)-peptide.
C,72H265N<3Os,=37513 
G4S —  204656-20-2.
ATC —  A103X07.
ATCVet — 0A108X07.
UNII — 839I73S42A.

Uses and Administration
L irag lu tid e  is a n  a n a lo g u e  o í  th e  in c re tin  h o rm o n e , 
g lu c a g o n -lik e  p e p tid e  1 (G L P -1), a n d  b y  a c tin g  as  a n  a g o n is t 
a t  th e  g lu c a g o n - lik e  p e p tid e  1 r e c e p to r  h a s  a c tio n s  s im lla r  to  
th o se  o f e x e n a t id e  (p. 4 7 1 .1 ) .  L irag Ịu tide  i i  u sc d  as 
a d ju n a iv e  th e ra o v  >r r ,v *  2  d ia b e te s  m e ll itu s  (p . 4 5 9 .1 )  in  
p a tie n ts  w h o  d o  n o t  h a v e  a d e q u a te  g ly ca e m ic  c o n tro l  w ith

m e t ío rm in , a  s u iío n y lu re a ,  o r  w i th  d u a l  t h e r a p y  o f  
m e t ỉo rm in  p lu s  e i th e r  a  s u lío n y lu r e a  o r  a  t h ia z o liđ in e d io  le .  
I t  is  g iv e n  o n c e  d a ily  b y  s u b c u ta n e o u s  in ịe c tio n , w h ic h  n  a y  
b e  i n d e p e n d e n t  of m e a ỉ  t im e s  b u t  s h o u ld  p r e ỉe r a b ly  b e  a t  
t h e  s a m e  t im e  e a c h  d a y . A  lo w  s ta r t i n g  d o s e  o f  
ó O O m ic ro g ra m s d a ily  is  u se d  to  r e d u c e  g a s ư o in te s t ì  tai 
a d v e rs e  e ffec ts , a n d  is  n o t  e í íe c tiv e  fo r  g ly c a e m ic  c o n tr  ol. 
A f te r  a t  l e a s t  1 w e e k , t h e  d o se  is  in c re a se d  to  1 .2  m g  dai !y. 
S o m e  p a tie n ts  m a y  b e n e íì t  h o m  a  ỉ u r t h e r  in c r e a s e  to  1 .8 1  I g  
o n c e  d a ily , b u t  th e  in te rv a l  b e tw e e n  d o se  in c re a se s  s h o t  Id 
b e  a t  le a s t  I  w e e k .

R e íe re n c e s .
1. Croom KF. McCormack PL. Lỉraglutỉde: » review of ỉts use in typ ■ 2 

điabetes mellitus. Drugs 2009; 69: 1985-2004.
2. Joffe D. Liraglunde: » once-daily human gỉucagon~]ỉke peptid -1 

analogue for type 2 điabetes meỉỉltus. Am J Heaỉứỉ-Sysĩ Pharm 2010; i7: 
1326-36.

3. NICE. liraglutide ỉor the ưeatmem oí type 2 dìabetes mellii ỉs : 
Technology Appraìsal 203 (ỉssued Oaober 2010}. Avaỉỉabỉe at: htt]:// 
www.nice.org.uk/nicemedia/live/l3248/51259/51259.pKjf (accesr ĩd 
12/09/11)

4. Shyangdan DS. eĩ ai. Glucagon-like F»eptide analogues for type 2 diabe es 
melỉitus: systematic review and meta-analysis. BMC Endocr ữìsộTd 20 0; 
10: 20. Available at: http://www.biomedcentral.com/l472-6823/10/ 10 
(accessed 27/09/11)

5. Garbcr AJ. Long-acting gỉucagon-Iike peptide 1 receptor agonists a 
re\'iew o{ iheír cffícacy and toỉerabilỉty. Diabnes Care 201 ỉ; 34 (suppt :): 
S 279-S 2S 4 .

6. Pỉnclli NR. Hurren KM Êơicacy and saỉety of long-aaing glucagon-1: 
pcpúde-ỉ reccptor agonlsts compared with exenatide tvvicc đaily a id 
ỉit.iglípiin in lypc 2 dubetes melliius: a systematic review and me11- 
anaỉyns. Ann Phơrmncơther 2011; 45: 850-60.

7. Ryan GJ, et al. Review oi the (herapeutic USC5 of iiragỉtitỉde. Clitì Tí rr 
2011; 33:793-811.

A d m in is tr a t ỉo n  in r e n a l  im p a i rm e n t.  N o  d o se  a d ju s tm e i:it  
is c o n s id e re d  n e c c s sa r i' fo r l ir a g lu tid e  in  p a t ie n ts  w i th  m i d 
r e n a l  im p a irm e n t  ( c re a tin in e  c le a ra n c e  6 0  to  9 0 m L /m in > ; 
h o tv e v e r , i t  s h o u ld  b e  u se d  vvith c a u tio n , if a t  a ll, in  t h o ‘ e 
vvith m o d e ra re  o r  s e v e rc  im p a irm e n t  d u e  to  I im ite d  d a ta .

o b e s i ty .  L ira g lu tid e  is  u n d e r  in v e s t ỉg a t io n  in  t h e  m a n a g t  - 
m e n t  ói o b e s ity 1-2 (p. 2 3 1 5 .1 ).

1. Asrrup A. fỉ ai Eíleas of lỉraglutide in the treatmem of obe&icy: a 
randomỉsed, double-blinil placebo-controlled study. Laneet 2009; 37 
1606-16. Correciion. iHd. 2010; 375: 984.

2. Asrrup A, ct aì. Saỉety. tolerability and sustaìncd weight loss over 2 yea s 
with the once-daily human GLP-1 analog, liragluĩidc. Int J Oba (Lom ) 
20U; doi*. 10.1038/ijo.20U.158. Also avaỉlable at: http://www.nntur . 
com/ỉjo/journal/vaop/ncurrent/pdf/ỉjo2011158a.pdf (accessc 1 
02/11/11)

Adverse Effeds and Precautions
As fo r  E x e n a tid e ,  p . 4 7 1 .2 . A d v e rse  th y ro id  e ííe c ts  h a v  : 
o c c u rre d  w ith  lira g lu tid e  ư e a tm e n t ,  p a r t ì c u la r ly  in  p a t i e n t ; 
w i th  p re -e x is t in g  th y ro id  d isease ; r e p o r ts  h a v e  i n d u d e d  
in c re a se d  b lo o d  c a lc ito n in , g o iư e ,  a n d  th y ro id  n e o p la s m s  
U ra g lu t ìd e  is c o n tra - in d ic a te d  in  p a t ie n ts  w i th  a  h is to ry ,  o  
ía m iiy  h is to ry ,  o f m e d u l la ry  th y ro id  c a n c e r ,  a n d  in  p a t ie n t  
w i th  m u lt ip le  e n d o c r in e  n e o p la s ia  s y n d ro m e  ty p e  2 .

Interactions
A re d u c t io n  in  th e  s u lío n y lu r e a  d o se  t h a y  b e  r e q u i r e d  w h e r  
lira g lu tid e  is a d d e d  to  th e ra p y , b e c a u s e  o f  a n  in c r e a s e d  r is l  
o f  h y p o g ly c a e m ia  w i t h  th is  c o m b in a t io n .  D o s e s  OI 
m e t ío rm in  a n d  th ia z o Iid in e d io n e s  d o  n o t  g e n e ra l ly  n e e c  
a d ju s tm e n t  w h e n  l ir a g lu tid e  is a d d e d . L ira g lu tid e 's  e íỉe c ts  
o n  th e  g a s tro in te s tin a l  t r a a ,  s u c h  as  a  sm a ll  d e la y  in  g a sư ic  
e m p ty in g  o r  d ia r rh o e a ,  m a y  a ííe c t  t h e  a b s o rp t io n  o f OTally 
a d m in is te re d  d rugs.

Pharmacokinetics
L ira g lu tid e  is a b so rb e d  slovvly a í te r  s u b c u ta n e o u s  in je c tio n , 
r e a c h in g  a  m a x im u m  c o n c e n t ta t io n  a í t e r  8  t o  12 h o u r s .  I t  
h a s  a  b io a v a ila b ili ty  o f  a b o u t  5 5 % , a n d  is m o re  t h a n  9 8 %  
b o u n d  to  p ta s m a  p ro te in s .  A l th o u g h  a  s p e d f ic  o r g a n  h a s  n o t  
b e e n  id e n t i íie d  as th e  m a jo r  r o u te  ío r  its  r e m o v a l,  l ir a g lu t id e  
is m e ta b o lis e d  a n d  h a s  a n  e lim in a tio n  h a lf - life  o í  a b o u t  13 
h o u r s  a h e r  a  s in g le  s u b c u ta n e o u s  d o se .

R e íe re n c e s .
1. Meece J. Pharmacokinetics and pharmacodynamics of liraglutíde, a 

long-actíng. potent gỉucagon-Uke peptỉde-ỉ anaỉog. Pharmacotherapy 
2009; 29: 33S-42S.

2. VVatson E, ei al. Population pharmacoldnetics oi ỉiragluúde, a once-daily 
hum an glucagon-like peptide-1 analữg, in heaỉtby voỉunteers and 
subject$ wíth cype 2 diabetes, and comparison ỉo twìce-daỉly exenatiđe. J 
ơin Pharmacoỉ 2010; 50: 886-94.

Preparatíons
Proprietary P reporalio iu  (details are g iven  in  V o lum e B)

Single-tngredienl Preparutions. Arg.: V iao za; Austria: V ictoza; 
Belg.: Victoza; Braz.: V iao za; Canad.: V ictoza; China: V ictoza 
(iS ln T /); Cz.: V iaoza; Dennu: Victoza; Fr.: V ictoza; Ger.\ V icto- 
za; Gr.: Victoza; Iri: Victoza; Israel: V iao za; Jpn: V ictoza; Ncth.: Victoza; Norw.: Victoza; PoL: Victoza; Port.: Victoza; Rus.: Victoza (Bmcroaa); Singapore: V iao za; Spain: V ictoza; Swed.: V iao za; Switz.: Victoza; Thai.: V ictoza; UK: V ictoza; ukr.: V iao za  (BHKTOaa); USA: ViCTOza.

All CToss-reíerences reíer to entries in Volume A

http://www.nice.org.uk/nicemedia/live/l3248/51259/51259.pKjf
http://www.biomedcentral.com/l472-6823/10/
http://www.nntur
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Uxisenatide ỊríNNi
AVE-0010; L ixisenatiđa; Lixisénatide; L ixisenatidum ; ZP-10;
/lMKCMCeHaTMfl.
Des-38-proline-exendine-4 (Heloderma suspectum)-(ì-39)- 
peptidylpenta-Llysyl-L-lýsinamide.
Cji5H347N6iOS5S=4858.6
CAS — 320367-13-3.
UNII — 74062BBÓ1U.

Uses and Adminỉstration
L ix ise n a tid e  is  a n  a n a lo g u e  o f t h e  in c r e tm  h o rm o n e , 
g lu ca g o n -Iik e  p e p tid e  1 (G L P -1), a n d  b y  a c tỉn g  as  a n  a g o n is t 
a t th e  G LP-1 re c e p to r  h a s  a c tio n s  s ũ n ila r  to  th o se  o f 
e x e n a tiđ e  (p . 4 7 1 .1 ). I1 is u se d  as  a d ju n c t iv e  th e ra p y  in  ty p e  
2 d ia b e te s  m e ll itu s  (p . 4 5 9 .1 )  i n  p a tíe n ts  w h o  d o  n o t  h a v e  
a d e q u a te  g ly ca e m ic  c o n ơ o l  w i th  o ra l  a n tid ia b e tic s  o r b asa l 
in su iin . I t  is g iv e n  o n c e  d a ily  b y  s u b c u ta n e o u s  in je c tio n , 
vv ith ìn  t h e  h o u r  b e to re  t h e  f i n t  tn e a l  o f  th e  d a y  o r  th e  
e v e n in g  m e a l. u  a  d o se  is m is se d  it s h o u ld  b e  h ý e c te đ  vvith in  
th e  h o u r  b e ỉo re  th e  n e x t  m e a l. A  s ta r tin g  dose o f 
lO m ic ro g ra m s  d a ily  is  u se d  fo r  14 d ay s; t h e  m a in te n a n c e  
dose  o f  2 0  m ic ro g ra m s d a ily  is s ta r te d  o n  d ay  15. If  
l ix ise n a tid e  is  a d d e d  to  e i th e r  a  s u lío n y  lu re a  o r  b a sa l in su lin , 
th e  d o sè  o f  s u lío n y lu re a  o r  in su l in  m a y  n e e d  to  b e  a d ju s te d  
to  r e d u c e  th e  risk  o f h y p o g ly c a e m ia . L ix ise n a tíd e  sh o u ỉd  n o t  
b e  g iv e n  w i th  a  c o m b in a tio n  o f  su lío n y lu re a  a n d  b asa l 
in su l in .

F o r  a d tn in is t r a t io n  in  r e n a ỉ  im p a irm e n t,  see  p . 491 .1 . 

R e íe re n c e s .
1. Chrisceosen M, tí aỉ. Lixisenaùde for type 2 dỉabetes ineUiíus. Expert ồpờt 

Invest Drugs 2011; 20: 549-57.
2. Eỉkỉnson s, Kcating GM. Lixisenatide: first gỉobaỉ approvaL Drugs 2013; 

73: 383-91.
3. Rosensxock J, tí  a i ESỈcacy and saiety of lixisenadde once daỉỉy versus 

exenatide rvvỉce daiĩy ỉn type 2  dỉabeces inadequateỉy controlled on 
meưormin: a 24-vveek, randorabed, Open-Ubel. actỉve-conưoỉỉed stuđy 
(GetGoal-X). Diabtíes Can 2013;

Administration in renal impairment. N o  d o se  a d ịu s tm e n t 
is c o n s id e re d  n e c e s sa ry  fo r  l ix ise h a tid e  in  p a tie n ts  w i th  
m ild  r e n a l  im p a in n e n t  ( c re a tín in e  c le a ra n c e  50  to  80  m L / 
m in ) ;  h o w e v e r ,  i t  s h o u ld  b e  u s e d  w i th  c a u tio n  in  th o se  
vvith m o d e r a te  im p a irm e n t  a n d  is n o t  r e c o m m e n d e d  in  
th o se  w i th  se v e re  im p a irm e n t  o r  e n d -s ta g e  re n a l  d isease  
d u e  to  la c k  o f  d a ta .

Adverse Effects and Precautíons
As fo r  E x e n a tid e ,  p . 4 7 1 .2 .

Interactions
As fo r  E x e n a tiđ e ,  p . 4 7 1 .3 .

Pharmacokinetícs
L ix ise n a tìd e  is a b so rb e d  rap id ly  a í te r  s u b c u ta n e o u s  ư ý ec tio n  
re a c h in g  a  m a x im u m  c o n c e n tr a t io n  a í te r  a b o u t  1 to  3 .5  
h o u rs ;  i t  is  a b o u t  5 5 %  b o u n d  to  p la s m a  p ro te in s . 
L ix ise n a tid e  is e ỉ im in a te d  th ro u g h  g ỉo m e ru la r  ă ltra t io n , 
íoUovved b y  tu b u la r  re a b s o rp tio n  a n d  s u b s e q u e n t  m etab o lic  
d e g ra d a tio n  ỉn to  s m a l le r  p e p tid e s  a n d  a m in o  a d d s .  I t  h a s  a  
m e a n  te rm in a l  h a lf- life  o f  a b o u t  3 h o u r s  a í te r  m u ltip le -d o se  
s u b c u ta n e o u s  a d m in is tra t io n .

Preparations
Proprietary Preparations (details a re  g iven  in  V olum e B) 

Single-ingredient Preparotioni. Jpn: Lỵxum ia; UK: Lyxumia.

Metformin Hydrochloride
IBANM, USAN, rlNNM)
:H í< Ịrođoruro  d e  m é tía rm in a ;-  LA-6023 (m e tío tm in  -o r  
;.rnetforfp |n■: h y d ro c h lo r id e ) ; . M etíorm iin ihydraklorid i; • M et- 
ío rm in  Hidroklorúr; M etíorm irv hydroch lo rid ; M etíorm ina, 
ìh iidrọcloruro  d e r  M etío rm ĩh e , C h lo rh y d ra te  d e ; .M etíormin- 
hidroklorid ; M ed o rm in h y d ro ch lo rid ; M edorm inhydraklorid ; 
'fỳÌếtforrriini H ydroch lo ridum ; M etío rm in o  hidrochloridas; 
MéTỘopMHHa ("Mflpox/iopMfl. • .
.1 ,1-D irnethylb iguanlde  hydro ch lo rid e .
GịHi1 N5,H G =  165.6

.045.—  657-24-9 (metíormin); 1115-70-4 (meưormin hydro- 
chlorìde).
ATC —  A10BA02 • '
ATC Vet — QA10BA02 , "
:ƯNII — 786I46389E

P h a r m a c o p o e ia s .  I n  ƠI in., Eur. (see  p . v ii) , Jpn, a n d  us. 
P h .  E u r .  8 : ( M e tío rm in  H y d ro c h lo r id e ) . W h ite  o r  a lm o s t 
w h i te  c ry s ta ls . F re e ly  s o lu b le  i n  w a te n  s lig h tly  so lu b le  in  
a lc o h o l;  p ra c tic a lly  in so lu b le  i n  a c e to n e  a n d  in  d ich lo r-  
o m e th a n ẽ .

U S P  36: (M e tío rm in  H y d ro c h lo rid e ) . A  w h ite  crystaU ine  
p o w d e r. F ree ly  so lu b le  in  w a te r;  sligh tly  so lu b le  in  a lco h o l; 
p rac tica lly  in so lu b le  in  a c e to n e  a n d  in  d ic h lo ro m e th a n e .

Uses and Administration
M e tío rm in  h y d ro c h lo r ìd e  is  a  b ig u a n id e  a n tid ia b e t ic  
(p. 4 6 7 .3 ). I t  is g iv e n  o ra lly  in  th e  ư e a tm e n t  o f  ty p e  2 
d iabe tes  m e ll itu s  (p. 4 9 1 .3 ), a n d  is th e  d ru g  o í  f in t  c h o ic e  in  
overvveight p a tle n ts .  In itia l d o sa g e  is 5 0 0  m g  tw o  o r  th re e  
từ n e s  d a ily  o r  8 5 0  m g  o n c e  o r  tvvice d a ily  vvith o r  a fte r  
m eals, g ra d u a lly  in c re a se d  ư  necessa ry , a t  in te rv a ls  o f a t  
least 1 w e e k , to  2  to  3 g  daily; doses of 3 g  d a ily  a re  a s s o d a te d  
w ith  a n  in c re a se d  in d d e n c e  of g a s tro in te s tin a l a d v e rse  
e ttec ts . G a s tro in te s tin a l  e fíe c ts  a re  a lso  c o m m o n  o n  
b e g in n in g  th e ra p y , a n d  th e  BNF re c o m m e n d s  s ta r tin g  
th e ra p y  m o re  g r a d u a lly  w ith  50 0  m g  a t  b re a k ía s t  fo r  a t  lea s t 
1 w e e k , t h e n  in c re a s in g  to  50 0  m g  tvvice d a ily  w i th  th e  
m o m in g  a n d  e v e n in g  m ea ls  ío r  a t  le a s t  1 w e e k , t h e n  5 0 0  m g  
th re e  tim e s  d a ily ; t h e  u su a l  m a x im u m  is 2  g  daily  in  d iv id e d  
doses.

A m o d ih e d - re le a s e  p r e p a ra tio n  is also  a v a ilab le , w h i đ i  is 
g iv en  in  a n  in it ia l  d o se  o f 5 0 0  m g  o n c e  d a ìỉy  a n d  m a y  b e  
in c re a se d  in  in c re m e n ts  o f  5 0 0  m g, a t  in te rv a ls  oí a t  íea s t  1 
w eek , to  a  m a x im u m  o f 2 g  o n c e  d a ily  w i th  th e  e v e n in g  
m ea l. I f  g ly ca e m ic  c õ n ơ o l  is n o t  a d e q u a te  th e  d o se  m a y  b e  
d iv id ed  to  g iv e  1 g  tvvice d a ily  w i th  m ea ls . I f  dosès a b o v e  2 g 
daily  a re  re q u ừ e d , th e y  s h o u ld  b e  g iv e n  as  th e  S tan d ard  
p rep a ra tio n .

F o r doses u s e d  in  c h ild re n  a n d  ađ o le sc e n ts , see  p .  4 9 1 .2 . 
M e tío rm in  is a lso  u se d  as  t h e  c h lo ro p h e n o ry a c e ta te  a n d  

as th e  e m b o n a te .

G e n e ra l re íe re n c e s .
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agent.AmJHeaỉtít-SystPharm 1997; 54:893-903. Correcúòn. ibtd.ĩ 1335.

4. Kirpỉchnỉkov Da t í  ai. Mcứonuin: an update. Ãỉtn Inữm Mtd 2002; 137: 
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Drugt 2003; 43: 1879-94.

ố. Goodam MO, Bryer-Ash M. Metíonnin revisited: re-evaluation oỉ ỉts 
properties and role ỉn the pharmacopoeia of raodern anddỉabetỉc agents. 
Diabtía Obts Mtíab 2005; 7:654-65.
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A d io n . T h e  m e c h a n ism s  b y  w h ic h  m e ư o n n in  in c re a se s  
in su lin  se n s it iv ity  a n d  g lu co se  u p ta k e  in to  cells, a n d  in h i-  
b its  h e p a tic  g lu co n e o g e n e s is , a re  u n d e a r .  O n e  r e v ie w e r1 
c o n s id e red  th a t  m e d o r m in  a ơ s  m a in ly  a t  th e  le v e l  o f  th e  
cell m e m b ra n e . In  in su lin - re s is ta n t  cells i t  is th o u g h t  to  
c o r r e a  d e íec ts  i n  in su l in  sỉg n a lin g , w h ic h  th e n  n o rm a lise s  
g lụcose  ơ a n s p o r t  a n d  g ly co g en  sy n th e s is . In  th e  p re s é n c e  
o f h y p e rg ly c a em ia , m e ư o r m in  is also re p o r te d  to  im p ro v e  
th e  ac tiv ity  o f  m e m b ra n e - in s e r te d  g lu co se  t ta n s p o r te rs .  
T h ere  is a lso  s o m e  e v id e n c e  th a t  m e t ío rm in  c a n  ịn h ib i t  
th e  ío rm a tio n  o f  a d v a n c e d  g ly ca tio n  e n d -p ro d u c ts , w h ic h  
a re  asso c ia te d  vvịth  th e  d e v e lo p m e n t o f  d iab e tic  c o m p lica -  
tio n s .2

1. Wiemsperger NF. Membrane physlology as â basis íor the cellular efíects 
ai metformỉn ừi ứisuỉin resỉstance and diabetes. DiabtíaMtíab 1999; 25: 
110-27.

2. ' Beissvvenger p, Ruggiero-Lopei D. Metformin inhibitỉon of gỉycatỉon
processes. Dũibtíes Mtíab 2003; 29: ỔS95-ÓSỈỠ3.

A d m in is lra t ìo n  in  c h ild re n . In  c h ild re n  ag e d  10 y e a rs  a n d  
o ld e r  w ith  ty p e  2  d iab e te s  m ellitu s , o ra l  m e t ío rm in  h y d ro -  
c h lo rid e  m a y  b e  u se d  in  a s ta r tin g  d o se  of 5 0 0  m g  o r  
8 50  m g  o n c e  d a ily , o r  500  m g  tvvice da ily , g iv en  w ith  o r  
a f te r  a  m ea l. I t  m a y  b e  g ra d u a lly  in c re a se d  iỉ n e e d e d , a t  
in te rv a ls  o f a t  le a s t  1 w eek , to  a  m a x im u m  o f 2 g  d a ily  
g iven  in  2  o r  3 d iv id e d  doses. G a sư o in te s tin a l  e líe c ts  a re  
c o m m o n  o n  s ta n in g  th e ra p y , a n d  th e  BNFC su g g e sts  th a t  
th e  in it ia l  d o se  s h o u ld  b e  5 00  m g  o n c e  đaily ; it  a lso  su g - 
gests th a t  c h ild re n  w h o  a re  8  to  10 y e a rs  of ag e  m a y  b e  
s ta r te d  o n  a  d o se  o f  2 0 0  m g  o n c e  daily , a lth o u g h  s u c h  u se  
is u n lic e n se d  in  t h e  UK . M o d ih e d -re le ase  p rep sư a tio n s  a re  
g e n e ra ỉly  n o t  l ic e n sed  for u s e  in  c h ilđ re n .

A lth o u g h  ra re ,  th e  i n d d e n c e  o f ty p e  2  d ia b e te s  is 
in cre a sin g  in  c h ild re n  a n d  ad o le sc e n ts , r e la te d  in  p a r t  to  th e  
in c re a se  in  o b e s ity  o c c u rr in g  p a rt íc u la r ly  in  w e s te m ise d  
c o u n tr ie s . A  s m a ll  p lac e b o -co n tro lle d  s tu d y 1 o f p a tie n ts  
ag ed  10 to  17 y e a rs  w i th  ty p e  2  d iab e te s  f o u n d  th a t  
m e ư o rm in  im p ro v e d  g ly caem ic  c o n ư o l  a n d  th a t  a d v e rse  
e ííec ts  w e re  s im ila r  to  th o se  i n  ad u lts . I t  w a s  also  í o u n d  to  b e  
sa íe  a n d  e ííe c tiv e  i n  131 c h ild re n  w ith  a  m e a n  a g e  o f  13 .8  
y ears, in  a  c o m p a r is o n  w ith  g lim e p ir id e .2 In  o b ese  c h ild re n  
a n d  a d o le sc e n ts  vvith  h y p e rin su Ịin a e m ia , w h o  a re  a t  r is k  o f 
d ev e lo p in g  ty p e  2 d iab e tes, sm all s tu d ie s ỉ '7 of m e t ío rm in  
u se  h a v e  re p o r te d  im p ro v e m e n ts  in  b o d y  c o m p o s itio n  a n d  
ía s tin g  in su ỉ in  c o n c e n tra tio n s .

In su lin  re s is ta n c e  a n d  a  d e te r io ra tio n  in  m e ta b o lic  
c o n tro l  c a n  o c c u r  d u r in g  p u b e r ty  in  a d o le sc e n t ty p e  1 
d iabetics. T h e re  h a s , th e re ío re ,  b e e n  so m e  ỉn te re s t  in  t h e  u se

o f m e tío rm in  as  a n  a d j u n a  to  in su lin  th e ra p y  Ũ1  th ese  
p a tie n ts ,  a n d  sm a ll s tu d ie s  h a v e  r e p o r te d  im p ro v e m e n ts  in  
g ly caem ic  c o n tro l8' 10 a n d  re d u c tio n s  ÚI in su lin  r e q u ire -  
m e n ts .8-10

M e d o rm in  h a s  also  b e e n  s tu d ie d  in  sm all g ro u p s o ỉ 
a d o le sc e n ts  w i th  p o ly cy stic  o v a ry  sy n d ro m e. T h e re  a re  
re p o r ts  of a  r e d u c tio n  in  te s to s te ro n e  a n d  ũ n p ro v e m e n ts  in  
m e n s tru a l  c y d e  re g u la ri ty ,11' 13 as w e ll  as im p ro v e d  in su lin  
se n sitív ity  in  th o se  w i th  h y p e d n s u lin is m .11 Som e, b u t  n o t  
a ll, s tu d ie s  h a v e  also  re p o r te d  b e n e ã d a l  eííects oa b ody- 
m ass  in d e x " -13 a n d  h irs u d s m .13

1. Jones KL tí ai. Eữcet oi međonnin ỉn pedỉatric padents with type 2 
dỉabetes: a randomhed controlỉed oỉaL Diabtía Can 2002; 25:89-94.

2. Gottschalk M, tí al. Gỉimepiriđe versus metíonnin as monotherapy in 
pedỉatric patíents wỉth type 2 dỉabetes: ề randomize<t smgĩe-blind 
compsrative study. Diabetes Can 2007; 30: 790-4.

3. Freemark M, Buney D. The eSects 0ỉ  meứoimin on body mass Index 
and giucose toỉerance ỉn obese adoỉesceno wíth ỉastiĐg hyperinsuiine- 
mia and a ỉamỉly hỉstory oỉ type 2 dỉabetes. AbstracL* Pediứtrừs 2001; 107: 
763-4. FuU venỉon: htq>://pedỉatrỉcs.aappublỉcations.org/cgl/content/ 
fuiI/107/4/e55 (accessed 25/06/07)

4. Sriỉúvasan S,tíaL Randomized. coatroũed trỉaỉ of međonnỉn íor obesỉty 
and insulin resỉstance in children and adolescents: lmptovement in body 
compositlon and ỉastỉng insuỉỉn. J ơm Enắocrinoỉ Mtíab 2006; 91:2074- 
80.

5. Atabek ME. Pirgon 0. Use of medormỉn ỉn obese adolescents with 
hyperinsulỉnemỉa: a 6-month. aandomized, double-bllnd placebo- 
controỉỉed dỉnical triaL J Pediatr Endoainol Mtíab 2008; 21: 339-48.

6. Park MH. tí ai. Metfonnỉn for obesỉty ỉn children and adoỉescents: a 
systematic revievv. Diabtía Can 2009; 32: 1743-5.

7. Yanovskỉ JA. tí ai. EBects oỉ međonnln on body weỉght and body 
a>mposition in obese insuUn-resỉstant children: a randomỉzed dỉnỉcaỉ 
txỉaL Diabtía 2011; 60:477-85.

8. Hamỉlton ĩ. tí al. Metíormin as an adjunct therapy ỉn adolẹscents wíth 
rype 1 diabetes and ĩntiiHn resistance: a randomized controũed trỉaỉ. 
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9. Sámbỉad s. tí ai. Metíormin as addỉúonal therapy in adolescents wỉth 
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pediatric patients with type 1 diabetes melỉituí. Pedừỉrĩĩtí20Q5; 47:430-
3. .

11. Aỉỉen HF, tí at. Randomized controUed trỉaỉ evaỉuatỉng response to 
meưonnin versus Standard thexapy ỉn the treatment oí adoỉescents with 
polycystỉc ovary syndrome. J Ptdiatí Endoơinol Mtíab 2005; 18:761-8.

12. Bridger T, tí a i Randomixe  ̂placeba-conưolled trỉal oỉ metíonnin ỉor 
adoỉescents wiih polycystỉc ovary synđrome. Anh Ptítiatr Adoỉex Med 
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13. De Leo V, tí a i Metỉormỉn treàtmeĐt ỉs eữecdve ỉn obese teenage gỉxỉs 
vvith PCOS. Hum Reprod 2006; 21: 2252-6.

D ia b e te s  meOHus. R e su lts  o !  th e  U K  Prospective  D iabetes  
S tu d y  (UKPDS) sh o w e d  th a t  in te n s iv e  b lo o d  g lucose  co n - 
ư o l  vvith m e t ío rm in  re d u c e s  th e  r is k  o f  d iab e tíc  com plica- 
t io n s  (p. 4 6 2 .3 ) a n d  d e a th  in  o v e n v e ig h t p a d e n ts  w ith  
t y p e  2 d i a b e t é s .u  The s tu d y  also g e n ẽ ra tẽd  some coa- 
c e m  reg a rd in g  in te n s iv e  th e ra p y  w ith  m e tío rm in  p lu s  a  
su lío n y lu re a  (see  u n d e r  In te rã c tio n s , p . 503 .3) b ũ t  th is  
w a s  n o t  b o m e  o u t  o n  íu r th e r  a n a ly s is  a n d  su c h  c o m b in a-  
t io n s  a re  w id e ly  u se d  in  t h e  m a n a g e m e n t o f ty p e  2 d ia- 
b e te s  m ellitu s  (p. 4 5 9 .1 ). M e tío r ra in  is also  u se d  w íth  
o th e r  a n tid iab e tic  d ru g s i n  p a tie n ts  re q u ir in g  c o m b in e d  o r  
m o re  in te n s iv e  th e ra p y . A  sy s te m atic  rev iew 3 ỉo u n d  o n ly  
a  l im ite d  n u m b e r  o f c o n ư o l le d  s tu d ie s  c o m p arin g  v a rio u s  
c o m b in a tio n s  o f m e t ío rm in  w ith  a n o th e r  o ra l à n d d ia b e tíc  
(acarbose, e x e n a tid e , m eg litin id e s , su ỉío n y lu re a s , a n d  th ia -  
zo lid in ed io n e s)  o r  in su lin , a n d  c o n d u d e d  th a t  n o  p a rticu -  
la r  c o m b in a tío n  p ro v id e d  b e t te r  g ly caem ic  c o n ơ o l.

M e tío rm in  h a s  also  b e e n  tn v e s tíg a te d  fo r th e  prevention of 
ty p e  2  d iabetes ÚI p a tíe n ts  a t  h ig h  risk . A lth o u g h  m e t ío n n in  
t re a tm e n t  fo r a n  a v e ra g e  2 .8  yea re  re d u c e d  th e  in d d e n c e  o f 
ty p e  2  d iab e tes  b y  3 1 %  in  a p lac e b o -co n tro lle d  s tu d y 4 of 
p a tie n ts  w i th  im p a ire d  g lu co se  to le ran c e , in te n s iv e  llíesty le  
m o d ih c a tio n  w a s  a c tu a lly  m o re  e ííe c tiv e  (58%  red u c tio n ) . 
L iíe s ty le  m o d if ic a tio n  w a s  a lso  m o re  e h e c tiv e  t h a n  
m e tlo rm in  in  r e d u d n g  c a rd io v a sc u la r  risk f a a o n ’ a n d  th e  
d e v e lo p m e n t o f th e  m e ta b o lic  s y n d ro m e .4 A fter co m p le tio n  
o f th is  s tu d y  a ll p a tie n ts  w e re  o tte re d  liỉesty le in te rv e n tio n s  
a n d , in  ad d itio n , th o se  p re v io u s ly  in  th e  m e tío rm in  g ro u p  
w e re  c o n tin u e d  o n  th e  d ru g .7 F o llo w  u p  of th e se  p a tie n ts  
ío u n d  th a t  th e re  w as n o  s ig n iíic a n t d iííe ren ce  in  in d d e n c e  
o f d iabe tes  bervveen  th e  g ro u p s  w h ic h  w as a ttr ib u te d  to  a  íall 
in  th e  n u m b e r  o f  n e w  cases  in  t h e  m e tío rm in  a n d  p laceb o  
g ro u p s  to  s im ila r  ra te s  to  th o se  s e e n  in  th e  U íestyle g ro u p . 
C ard io v a sc u la r  r isk  ỉac to rs  also  im p ro v e d  in  a ll 3 g ro u p s. 
T h e  c u m u la tiv e  i n d d e n c e  o f  d ia b e te s  in  th è  10 y e a rs  s ince  
in it ia l  ra n d o m isa tio n  w a s  re d u c e d  b y  34%  in  th e  lU estyle 
g ro u p  a n d  b y  1 8 %  in  t h e  m e t ío rm in  g ro u p  w h e n  c o m p a re d  
w i th  p lacebo . A  m eta -a n a ly sis8 a lso  ỉo u n d  th a t  m e d o rm in  
im p ro v e d  body-vveigh t, lip id  p ro h le s , a n d  in su lin  res is tan ce , 
a n d  red u c e d  th e  o n s e t  o f  ty p e  2  d iab e te s  in  p a tíe n ts  a t risk, 
b u t  c o n d u d e d  th a t  d ie t  a n d  e x e rd s e  re m a in e đ  th e  basis  óf 
d iab e te s  p re v e n tio n .

In su lin  is g e n e ra lly  p r e íe r r e d  fo r  th e  ư e a tm e n t  of 
d i a b e t e s  d u r i n g  p r e g n a n c y .  H ovvever, th e re  is in cre a sin g  
e v id e n c e  to  su g g e st t h a t  m e t ỉo n n in  m ig h t b é  ụ sẹ d  sa íe ly  in  
p r e g n a n t  v vóm en  w ìth  ty p e  2  d iab e te s  (see P re g n an c y  ú n d e r  
P re ca u tio n s , p .  4 9 3 /1 ), a n d  U K  g u id a n c e ’  h a s  su g g ested  th a t  
i t  m a y  b e  u s e d  e ith e r  as a n  a d j u n a  o r  a lte m a tiv e  to  in su lin  if 
t h e  Iíkely  b e n e ữ ts  f ro m  im p ro v e d  g ly caem ic  c o n tro l 
o ụ tw e ig h  th e  p o te n t ia l  fo r  h a rm .  N everthe less , th e  u se  of 
o ra l  h y p o g ly caem ics  d u r in g  p re g n a n c y  rem a in s  c o n tro v e r-
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sial; se e  D iab etes M ellitus, p . 4 5 9 .1  for h ir th er  details. 
M etform ỉn  h a s a lso  b e e n  tried  in  w o m e n  w h o  d evelop  
gesta tiona l d iab etes10 an d  UK g u id a n ce’ States that th ere is 
su ỉB tíen t • ev id en ce  o f  e ỉS cacy  an d  sa lety  to  consider  
m e tío n n in  as a n  adjunct o r a lte m a tiv e  to  in su lin . FoUow ing  
th e  b irth , g lucose  to lerance re tu m s to  n orm al in  m ost 
w o m en ; h o w ev e r , th e  risk o f d ev e lo p in g  ty p e 2  d ỉabetes in  
th e  tu tu re  is  increased . M etíorm in  u se  in  w o m e n  w ith  a 
history  o f  gesta tiona l d iabetes h a s b e e n  shovvn to  reduce th e  
in d d e n c e  o f  typ e 2  d iabetes b y  a b o u t 50%  w h e n  com pared  
w ith  p la c eb o .11 A  sim ilar re d u ctio n  w a s see n  in  w o m en  
m an aged  th rou gh  Iiíesty le in terv e n tio n s.

T h e re  is  so m e  in te r e s t  in  u s in g  o ra l m e t ío rm in  as a n  
a d ju n c t  to  in su l in  th e r a p y  in  p a tỉe n ts  w i th  t y p c  1 
d i a b e t e s , 12 p a r t ic u la r ly  th o se  w h o  a re  o vervveigh t o r  h a v e  
p o o r  g ly ca e m ic  c o n tto l .  S tu d ie s  h a v e  c o n s is te n tly  r e p o r te d  
th a t  to ta l  d a ily  in su l in  r e q u ir e m e n ts  w e re  re d u c e d  in  
p a tie n ts  g iv e n  m e t ío rm in .13' 17 A lth o u g h  re s u lts  f ro m  sm all 
s h o r t - te rm  s tu d ie s  h a v e  su g g e ste d  th a t  m e t ío rm in  m a y  
ũ n p ro v e  g ly ca e m ic  c o n tr o l . '4"16 la rg e r  s tu d ie s  lasring  6 
m o n th s 13 a n d  12 m o n th s 17 fo u n d  n o  s ig n if ic a n t c h a n g es  in  
g ly c a te d  h a e m o g lo b ìn  (H b A lc). R e d u c t io n s  in  b o d y - 
w e ig h t17 a n d  b o d y -m a ss  in d e x 16 w e re  o n ly  sign iC can t in  
g ro u p s  o f p a tie n ts  g iv en  m e ư o r n ũ n  ío r  a t  le a s t 1 y e a r. 
O vera ll, t h e  a d d it io n  o f m e ư o rm in  d id n o t  affec t th e  
tre q u e n c y  o f  h y p o g ly ca e m ic  e v e n ts ,  b u t  r e s u lts  íro m  o n e  
s tu d y 17 su g g e ste d  th a t  m a jo r  e v e n ts  w e re  p o te n tia l ly  m o re  
se rìo u s .

M eư o rm in  has a lso b een  stu d ied  in  a d o lescen ts vvith type  
1 d iab etes and  pubertal in su lin  resistance, and type 2 
d iabetes (see  A d m in ỉsư a tỉo n  in  C hildren, p . 4 8 9 .2 ).
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N u h ii io n a l  a n d  m e ta b o lic  d i s o r d e r s .  In  a d d it io n  to  its  u se
ìn  d iab e te s  m e ll itu s  (p . 4 8 9 .3 ), m e t ío rm ln  h a s  a lso  b e e n  
trie d  i n  a  d iv e rse  ra n g e  o f n u tr i t io n a ]  a n d  m e ta b o lic  d iso r- 
d e rs  th a t  m a y  in v o lv c  vveight g a in , h y p e r in s u lin a e m ia  a n d  
in su lin  res is ta n c e , g lu co se  in to le ra n c e ,  a n d  l ip o d y s tro -  
p h ies . T hese  i n d u d e  o b e s ity  in  p a tie n ts  w i th o u t  d ia- 
b e te s ,1' 3 o b e s ity -re la te d  a c a n th o s is  n ig ric a n s ,4 a n tip sy -  
c h o tic -in d u c e d  w e ig h t g a in ,5 Í  H lV -a s so d a te d  
lip o d y s tro p h y ,7-8 a n d  p r e c o d o u s  p u b e r ty .’
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P olycysiic  o v a r y  s y n d ro m e . I t h a s  b e e n  su g g e ste d  th a t  
h y p e rin s u lin ism  m a y  p la y  a p a th o g e n e t ic  ro le  in  s tim u la t-  
ing  th e  a b n o rm a ỉ a n d ro g e n  p ro d u c t io n  íro m  th e  o v a ry  
se en  in  v vom en  w ith  p o ly cy stic  o v a ry  s y n d ro m e  (PCO S, 
p. 2 2 5 3 .3 ). M o st e a rly  s tu d íe s  o f m e t lo rm ih  in  PC O S w e re  
sm all, o b se rv a tio n a l. a n d  o f s h o n  d u ra t io n , vvith m ix e d  
resu lts . A l th o u g h  th e r e  w e re  r e p o n s  o f re d u c e d  in su lin  
levels, in c re a se d  in su lin  se n sitiv ity , a n d  im p ro v e d  a n d ro -  
g e n  c o n c e n tra tio n s . o th e r  s tu d ie s  la i le d  to  c o n íirm  th e s e  
e S e c ts .1 L a te r  ra n d o m ise d  s tu d ie s  vvere a lso  sm all, b u t  
so m e  w e re  o f lo n g e r  d u ra r io n . T h e se  re p o r te d  w e ig h t 
re d u c tio n s  in  o b ese  p a tie n ts ,3 r e d u c t io n s  in  in su lin  
lev e ls2'4 a n d  in c re a se d  se n s it iv ity ,5 im p ro v e d  a n d ro g e n  
a n d  o th e r  h o r m o n a l  m e a s u re s ,2-3-’  a n d  ữ n p ro v e d  m e n -  
s tru a l p a n e m s ,2-4-5 b u t  a g a in . n o t  c o n s is te n tly . M e tío rm in  
h a s  a lso  b e e n  re p o r te d  to  re d u c e  h in u t i s m  in  vvom en  vvith 
PCOS, b u t  i t  a p p e a rs  to  h a v e  o n ly  a  m o d e s t  e ííe c t  sú n ila r  
to  t h a t  o f h o n n o n a l  c o n tra c ep tiv es , a n d  is less  e ííe c tiv e  
t h a n  a n t i - a n d ro g e n  th e ra p y .4-7

T h e  e f f e a  o i  m e tío rm in  o n  in íe r ti li ty  in  PC O S h a s  also  
b e e n  in v es tíg a te d . E a rly  sm all s tu d ie s  su g g ested  th a t  it  c o u ld  
im p ro v e  o v u la tio n  vvh en  u se d  a lo n e  o r  vvith d o m iíe n e  
d t r a t e ;  p r e g n a n c y  ra te s  w e r e  a ls o  im p r o v e d  vvhen  
m e t ío rm in  w a s  u se d  w ith  d o m iíe n e .*  H ovvever, 2 large , 
p la c e b o -c o n tro lle d  s tu d ìe s  l a te r  ỉo u n d  th a t  m e ư o rm in , 
e i th e r  a lo n e  o r  w i th  d o m U e n e , d id  n o t  im p ro v e  th e  ra te  o f 
o v u la tio n , p re g n a n c y , o r  liv e  b ir th s  in  vvom en  w ith  
p o ly cy s tic  o v a ry  s y n d ro m e .’ -10 A  m e ta -a n a ly s is "  th a t  
in d u d e d  th e s e  2  la rg e  s to d ie s  c o n d u d e d  th a t  m e t ío rm in  
d id  n o t  im p ro v e  liv e  b ir th  ra te s  w h e n  g iv en  a lo n e  o r  w i th  
d o n ũ íe n e  in  d o m iíe n e  th e ra p y -n a iv e  vvom en , b u t  th e re  
w a s  e v id e n c e  o f b e t te r  ra te s  vvhen  m e t ío rm in  w a s  a d d e d  to  
d o m ile n e  th e r a p y  in  d o m iíe n e - r e s is ta n t  w o m e n . B ased  o n  
l im ỉte d  d a ta , i t  a lso  a p p e a re d  th a t  th e r e  w a s  n o  b e n e íi t  fro m  
th e  a d d it io n  o í  m e t ío rm in  to  ỉap a ro sc o p ic  o v a rìa n  d rilỉin g  o r  
fo Il id e -s tim u la tin g  h o rm o n e . A  s y s te m a tic  r e v ie w lỉ  o f 
s tu d ie s  u s in g  a s s is te d  r e p ro d u c tio n  (IVF o r  in tra -c y to p la s -  
m ic  s p e rm  in je c tio n )  lo u n d  th a t  a d d it io n  o f m e t ío r tn in  d id  
n o t  im p ro v e  r a te s  o f  Uve b ừ th ,  d in ic a l  p re g n a n c y , o r  
m isc a rr ia g e . M e tío rm in  w a s  a s s o d a te d  tv ith  a  r e d u c e d  risk  
o f  o v a ria n  h y p e rs t im u la t io n  sy n d ro m e , b u t  t h e  p ossib le  
m e c h a n ism  lo r  th is  vvas u n d e a r .  It h a s  a lso  b e e n  su g g e ste d  
th a t  p re -p re g n a n c y  m e r io rm in  m a y  d e c re a se  th e  r a te  o í  
f im - t r im e s te r  m isc a rr ia g e , vvhich is c o m m o n  in  vvom en 
w ith  PCO S; h o w e v e r ,  a  m e ta -a n a ly s is 13 ío u n d  n o  e v id e n c e  
o f s ig n if ic a n t b e n e h t  vvith m e t ío rm in  u se , w h e n  g iv e n  a lo n e  
o r  w i th  o th e r  íen U ity  d ru g s  b e ío re  p re g n a n c y . A l th o u g h  it is 
u s u a l  to  s to p  t r e a tm e n t  w i th  m e tfo rm in  a f te r  c o n c e p tío n , 
so m e  vvom en  h a v e  c o n tin u e d  ơ e a tm e n t  t h r o u g h o u t  th e i r  
p r e g n a n d e s  a n d  th e r e  is grovving e v id e n c e  to  su g g e st th a t  
th is  m a y  h a v e  a b e n e h d a l  e ííe c t o n  p r e g n a n c y  o u tc o m e .14-15 

W o m e n  w ith  PCO S a re  a t  in c re a se d  risk  o f  d e v e lo p in g  
im p a ire d  g lu co se  to le ta n c e ,  ty p e  2 d ia b e te s  m e ll itu s , a n d

o th e r  í e a tu re s  o f  th e  m e ta b o lic  s y n d ro m e . I n  th e  U SA , 
m e t ío n n in  h a s  b e e n  re c o m m e n d e d  f o r  c o n s id e ra t io n  in  
m o s t  v vom en  w i th  PC O S, p a r t ic u ia r ly  in  th o s e  w h o  a re  
o v e n v e ig h t  o r  o b e s e .14 A lth o u g h  m e t ío rm in  m a y  h a v e  
b e n e E d a l  e ỉỉe c ts  o n  th e s e  r is k  ỉa c to rs  f o r  c a rd io v a sc u la r  
d isease , p ro sp e c tiv e  lo n g - te rm  s tu d ie s  a re  l a d d n g .7

1. Norman RJ, tí ai. Metíormin and ỉnterventỉon ỉn pdycystỉc ovary 
syndrome. MedJ Atat 2001; 174: 580-3.

2. Pasquaỉỉ R.tía ỉ. HSea oỉ long-term treatmem with međormin added to 
hypocaỉorỉc diet on bođy composition. fat disưỉbutỉoa. and androgen 
and ỉnsuỉỉn leveỉỉ ỉn abdomỉnally obese women wỉth and vvithout the 
polycystỉc ovary syndrome. J Clin Endocrinoĩ Metab 2000; 85: 2767-74.

3. NestlérJE, Jakúbowỉcz DJ. Decreases ỉn ovarỉan cytochromc P450CỈ7 a 
activity and serum free testosteronc after ređuction of insuỉỉn secretỉon 
in polýcystỉc ovary syndrome. N  BngU Med 1996; 335: 617-23.

4. Morin-P*punen LC tí ai. Endocrỉne and meuboỉỉc eữects of mcưormin 
versus ethinyỉ estradỉoỉ-cyproterone acetate in obese women wiih 
polycystic ovâry syndrome: a randomứed study. J Cìin Endõcrinoỉ Meiab 
2000; 85: 3161-8.

5. Mogbetti p, tí aỉ. Metíormin eữects on đỉnical íeatures, endocrỉne and 
mctaboììc proũles, and ỉnsuỉin sensiỉìvỉty in polycystỉc ovary syndrome: 
a randomixcd, double-blind. placebo-controlled 6-month triaỉ, folỉowed 
by open. long-term dinical evaluation. J  ơin Endocrỉnoĩ Mtíứb 2000; 85: 
139-46.

6. Cosma M. et aỉ. Insulin sensỉtizen for the veatment of hiĩSUtism: a 
systematic review and metaanaỉyses of random\zed comroHcd triaỉs. J

* ũin Endocrinol Mtíab 2008; 93: 1135-42.
I 7. Mathur R. et ai. Use of meưormin in polycystic ovary syndrome. Am J
Ị Obsítí Gynecol 2008; 199: 596-609.
\ 8. Lord JM, tí ai. Meiíormin in polycystic ovary syndrome: sysieniatic

revicw and meu-analysis. BMJ 2003; 327: 951-3.
9. Moil E, tí al. Eíĩect oí cỉomiíene cìtraie plus metíor.Tun and domilene 

ciưate pỉus placebo on induaion oí ovulation in women wt:h newly 
diagnosed poiycystic ovary <yndrome: randomised dưuble blind clinical 
trial. Abridged version: RMJ 2006; 332: 1485-8. Full version: hrrp:// 
www.bmj.com/cgi/reprint/332/7356/1485 (accessed 17/06/08) Correc- 
lion available au hirp://www.bmj.com/cgi/content/ful]/336/7ú43/0-b 
(accessed 17/06/08)

10. Legro RS. tí ai. Cooperative Muliícenter Reproducirve Mcdicine 
Neiwork. ơomỉphene. metíormin. or both ỉor Inícnility in :hc 
polycysiỉc ovary syndrome. N  Engi J Med 2007; 356: 551-66.

11. Moll E, tí aì. The role oí metíormln in polycystic nvary syndrome: a 
systematic review. Hum Repnđ update 2007; 13: 527-37.

12. Tso LO. ef ai. Metíormin treatment beíore and duríng IVF nr ICSI in 
women wlth polycysùc ovary syndrome. Avaỉlable in The Cochrane 
Daubase of Systcmatic Revỉews; ỉssue 2. Chichester John Wiley; 2009 
(aaessed 30/06/09).

13. Palomba $, tí ai. Elỉect of preconceptional metíormin on abortion rísk ỉn 
polycystic ovary syndrome: a systemadc review and roeta-analysis oỉ 
randomized controlled trỉals. Pertil Steriỉ 2009; 92: 1646-58.

14. Glueck CJ. tí al. Pregnancy ourcomes among women vvith polycystic 
ovary syndrome treated with raectormin. Hum Repred 2002: 17: 2858- 
64.

15. Nawaz FH. rf ai. Does continuous use of metỉomiin througbout 
pregnancy improve pregnancy ouicomes in womtn with polycystic 
ovarian syndrome? J Obsttí Gynae&l Ra 2008: 34: 832-7.

16. AACE Potycystic Ovary Syndrome VVriting Cnmmiĩtce. American 
Associatỉon of Clinỉcai Endocrinologừts posiiỉon statemeni on meuholic 
and cardiovascular consequences of poiyeystic ovary syndrome. Endccr 
Pract 2005; 11: 126-34. Also avaílable ầt: http://www.aacc.com'pub/ 
pdf/guidelines/PCOSposítÌonstatemeni.pdf (accessed 30/06/09;

Adverse Effects, Treahnent, and Precautions
As fo r  b ig u a n id e s  in  g e n e ra l , p . 4 6 8 .1 .

B r e a s t  í e e d in g .  B ased  o n  animal s tu d ie s , UK  a n d  u s  
lic e n sed  p ro d u c t  in fo rm a t io n  w a m s  th a t  m e t lo rm in  m a y  
be  d is tr ib u te d  in to  b re a s t  m ilk , a n d  t h a t  t h e  p o ss ib le  e.Tects 
o n  th e  i n ỉa n t  s h o u ld  b e  c o n s id e re d  if w o m e n  vvish 10 

b re a s t  fe e d  vvhile rec e iv in g  th e  d ru g . H o w e v e r, a  s tu d y  in 
7  b re a s t-Ie e d in g  w o m e n  re c e iv in g  m e t ío n n in  a t  a  m e d ia n  
do se  o f 1.5 g  d a ily  ío u n d  th e  c o n c e n tra t io n s  in  m ilk  to  be  
a b o u t  a  th ird  o f  th o se  in  m a te m a l  p la sm a . r c s u l t in g  in  a 
m e a n  c a lc u la te d  d o se  to  th e  in la n ts  o f  4 0  m ìc ro g ra m s.'k g  
daily . B lo o d  sa m p le s  w e re  ta k e n  f ro m  4  o f t h e  in ía n ts :  
m e r to rm in  c o n c e n tra t io n s  w e re  undeteC T able in  2. a n d  
w e re  v e ry  lovv (1 0  to  1 5 %  of m a te m a l  v a lu e s )  in  th e  
o th e rs .  G iv e n  th e s e  re s u lts  th e  a u th o r s  c o n s id e re d  th a t  
w o m e n  re c e iv ũ ig  m e t lo rm in  n e e d  n o t  b e  d isc o u ra g e d  
í ro m  b re a s t  le e d in g .1 S im ila r  re su lts  f ro m  3 o th e r  s tu d ie s 3-3 
th a t  in c lu d e d  13 w o m e n  h a v e  p ro v id e d  í u n h e r  e v id e n c e  
th a t  m e ư o n n in  is d is tr íb u te d  in to  b r e a s t  m ilk , t h a t  c o n -  
c e n tra tio n s  in  m ilk  a re  less t h a n  th o sc  in  m a te m a l  p lasm a , 
a n d  th a t  b re a s t-fe d  in la n ts  w o u ld  b e  e x p o se d  to  a  v e ry  
sm all p e rc e n ta g e  o f  th e  m a tc m a l  d o se . Six in la n ts  tv c re  
b re a s t-fe d  w ith  n o  a d v e rse  e í í e a s  t h a t  cơ u ld  b e  a tt r ib u te d  
to  m e t lo rn ũ n .  A  p ro sp e c tiv e  s tu d y 4 <jf w e ig h t, h e ig h t .  a n d  
m o to r - s o d a l  d e v e lo p m e n t  o v e r  6  m o n th s ,  in  in ỉa n ts  o ỉ 
w o m e n  ta k in g  m e ư o r m in  (1 .5  to  2 .5 5  g d a ily ) fo r  p o ly cy s-  
t ic  o v a ry  s y n d ro m e , lo u n d  n o  d iữ e re n c e  b e n v e e n  61 
in ỉa n ts  w h o  w e re  b re a s t-fe d  a n d  5 0  w h o  w e re  ỉo rm u la -  
fed.

1. Hale TW, tí a l Transỉer o( metỉormin into human nủlk. Oiứbetologia 
2002;45:1509-14.

2. Gardỉner SJ, tíaL Traruíer o[ metỉormỉn Into human miỉk. Ciin Pharmaeoỉ 
Ther 2003; 73: 71-7.

3. Brìggs GG, tí aỉ. Excrerion of metíormin into breast ĩTÚlk and the cffect 
on nursỉng iníants. Obstet Gyneeoi 2005; 105: 1437-41.

4. Glueck CJ, tí aỉ. Growth, raotor. and sodal dcvelopmcnt in breast- and 
íormuỉa-íed ỉníams of metíonnin-ơeaied women w(th polycystic ovary 
syndrome. J Pediatr 2006; 148: 628-32.

F a s tin g . F o r  t h e  v ie w  th a t  m e ư o n m n  c o u ld  b e  u s e d  w ith  
l ittle  risk  o f h y p o g ly c a e m ia  in  ía s t in g  M u s lim  p a t ie n ts  d u r -  
in g  R a m a d a n , a n d  su g g e stio n s  fo r  m o d ify in g  th e  t im in g  of 
doses, see  u n d e r  P re c a u tio n s  o f  In su lin .  p . 4 8 5 .3 .

All cross-references reíer to entries in Volume A

http://www.nice.org.uk/
http://www
http://www.bmj.com/cgi/reprint/332/7356/1485
http://www.bmj.com/cgi/content/ful%5d/336/7%c3%ba43/0-b
http://www.aacc.com'pub/
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P o rp h y r ia .  T h e  D ru g  D a ta b ase  f o r  A c u te  P o rp h y ria , com - 
p iie d  b y  th e  N orvvegian  P o rp h y r ia  C e n tre  (NAPOS) a n d  
th e  P o rp h y ria  C e n tre  S w e d e n , c lass ih es  m e tío rm ỉn  as  n o t 
p o rp h y iin o g e n ic  i t  m a y  b e  u s e d  as  a  d ru g  o f first cho ice  
a n d  n o  p r e c a u tio n s  a re  n e e d e d .1

1. The Drug Database íor Acute Porphyria. Avaìỉabỉe at: http://vvww. 
dnjgs-porphyria.org (accessed 29/07/11)

P re g n a n c y . I n su l in  is g e n e ra lly  p r e íe r r e d  fo r  ư e a tm e n t  of 
d iab e te s  đ u r in g  p re g n a n c y . H o w e v e r, th e r e  a re  lim ite d  
d a ta  to  su g g est t h a t  m e t ío rm in  d o e s  n o t  in c re a se  th e  risk  
o f  c o n g e n ita l a b n o im a li t ie s 1' 2 a n d  d o e s  n o t  a d v e n e ly  a S e c t 
p re g n a n c y  o u tc o m e  Ũ1 d ia b e tic  w o m e n .2 I n  g e sta tio n a l 
d iab e tes, a  c o n tro l le d  s tu d y 3 in  m o re  t h a n  7 0 0  vvom en 
ío u n d  th a t  m e t ío rm in , e i th e r  a lo n e  o r  w i th  in su lin , d id  
n o t  in c re a se  a d v e rs e  m a te m a l  o r  n e o n a ta l  com plica tions, 
c o m p a re d  w i th  in su i in  th e r a p y  a lo n e . A ỉ th o u g h  th e  ra te  of 
p re te rm  b ir th  (b e ío re  3 7  w e e k s )  w a s  h ig h e r  in  th e  m e t-  
ío rm in  g ro u p , th is  w a s  n o t  a s s o d a te d  w ith  a  h ig h e r  ra te  of 
o th e r  co m p lica tio n s . F o r  t h e  u s e  o f  m e t ío rm in  in  th e  m a n -  
a g e m e n t  of d iab e te s  d u r in g  p re g n a n c y , see  D ỉab e tes  M ell- 
i tu s  u n d e r  U ses. p .  4 8 9 .3 .

T h e  u se  o f  m e t ío rm in  to  im p ro v e  o v u la t io n  in  polycystic  
o v a ry  sy n d ro m e  is in c re a s in g  (se e  u n d e r  U ses, p . 4 9 0 .2 ) a n d  
th e r e  is e v id e n c e  to  su g g e st t h a t  m e t ío rm in  u se d  b e to re  a n d  
d u r in g  p re g n a n c y  in  th e s e  w o m e n  d o e s  n o t  in c re a se  t h e  risk  
o f c o n g e n lta l a b n o rm a lit ie s . l-4‘7 

1- Gỉlbert c, tí al. Pregnancy outcome aỉter Đrst-trimester exposure to 
raetíomùn: a meu-analysỉs. Fertíỉ Steriỉ 2006; 86: 658-63.

2. Hughes RCE, Rowan JA Pregnancy in vvomen with type 2 (iiabetes: who 
takes raetỉonnin and what is the outcome? Diabtí Med 2006; 23:318-22.

3. Rowan JA. tí aỉ. MiG Trỉal ỉnvestỉgaton. Međorrain venus ỉnsulỉn íor 
the treatmeat oí gestational dỉabetes. N Engỉ J Med 2008; 338: 2003-15. 
Correctỉon. ibid.: 359: 106.

4. Glueck CJ. tí al. Pregnancy outcomes among women with polycystỉc 
ovary syndrome treated vvith metíormin. Hum Reprod 2002; 17: 2858- 
64.

5. Gỉueck CJ, tí ai. Height, vveỉght, and motor-socỉaỉ development during 
the ãrst 18 monthỉ of lỉỉe in 126 ỉnỉants bom to tỡ9 mothers wíth 
poỉycysdc ovary syndrome who conceived on and coQdnued metíormin 
through pregnancy. Hum Rtprod 2004; 19: 1323-30.

6. Thatcher ss. Jadcson EM. Pregnancy outcome in inỉeniỉe patỉents wlth 
poỉycystỉc ovary syndrome who were treated wỉth metíonnỉn. Feríiỉ 
Sterữ 2006; 85: 1002-9.

7. Nawaz FH, tí  a i Docs continuous use oí meưormin throughout 
pregnancy ỉmprove pregnancy outcomes ỉn Vvomen with Ịpoỉycystic 
ôvarian sýnđròme? /  Obătí Gynaecoỉ Ra 2008; 34: 832-7.

R e n a l im p a irm e n t.  B ig u a n id e s  a re  g e n e ra lly  av o id e d  in  
p a tie n ts  w ith  r e n a l  im p a ix m e n t b e c a u s e  o f th e  risk o f lacđc  
ac idosìs, a n d  u s  l ic e n se d  p r o d u c t  in ío rm a t io n  adv ises th a t  
m e ư o rm in  s h o u ld  n o t  b e  g iv e n  if s e ru m -c re a tin in e  con- 
c e n tra tio n s  a re  a b o v e  th e  u p p e r  l im it  o f n o rm a l  for age, o r  
th e r e  is a n y  o th e r  e v id e n c e  o f  r e n a l  im p a irm e n t. I n  th e  
UK, l icen sed  p r o d u c t  i n ỉo n n a t io n  su g g e sts  th a t  m e tío rm in  
s h o u ỉd  n o t  b e  u s e d  w h e n  c re a t in in e  d e a ra n c e  is less  th a n  
6 0  m L /m in . H ovvever, so m e  a u th o r s  c o n s id e r  th a t  th e  risk 
o f  lac tic  a d d o s is  w i th  m e t ío rm in  in  p a tie n ts  vvith  re n a l 
im p a in n e n t  h a s  b e e n  o v e rs ta te d .1-2 In d ee d , gu id elin es  
bom N ICE’ a d v ise  th a t  t h e  d o s e  o f  m e t ío n n in  sh o u ld  be 
rev ie w e d  if s e ru m  c rè a t in in e  e x c e e d s  1 3 0 m ic ro in o le s /liư e  
o r  th e  e s tim a te d  g lo m e ru la r  A ltra tio n  ra te  is belovv 4 5  m L / 
m in  p e r  1 .73 m 2, a n d  th a t  t h e  d ru g  s h o u ld  b e  s to p p e d  ư  
se r u m  c re a tin in e  ex c ee d s  150  m ic ro m o le s /li tre  o r  t h e  esti- 
m a te d  g lo m e ru la r  h ỉ tr a tio n  ra  t e  falỉ s b e lo w  3 0 m L /m in  p e r  
1 .73  m 2.
1. Philbrick AM. tí aỉ. Mctíormin use in re na ỉ dyshinctỉon: ỉs a senirn 

creatỉnine threshold appropriate? Ám J Heaỉth-Syst Pharm 2009; 66: 
2017-23.

2. Pilmore HL. Review: meưormỉn: potentỉal bcneỉỉts and use in chronic 
kỉdney dịsease. Nephroỉogy (Carltort) 2010; 15: 412-18.

3. National Coỉlaborating Cenưe ỉor Chroníc Conditions/NICE. Type 2
diabetes: the management oỉ type 2 diabetes (issued May 2009). 
Avaiỉable at: hitp://www Jiice.org.uk/nỉcemeđia/pdí/
CG87NICEGuideline.pdf (accessed 16/06/09)

Interadions
As for b ig u a n id e s  in  g e n e ra l, p . 4 6 9 .1 .

Pharmacokinetics
M e tío n n in  h y d ro c h lo r id e  is slovvly a n d  in c o m p le te ly  
a b so rb e d  h o m  th e  g a s tro in te s tin a l  tra c t;  th e  ab so lu te  
b io av a ila b ility  o f  a  sin g le  5 0 0 -m g  d o se  is re p o r te d  to  be  
a b o u t  50 to  6 0 % , a lth o u g h  th is  is re d u c e d  s o m e w h a t ư  
ta k e n  tv ith  fo o d . P ro te in  b in d in g  in  p lasm a  is neglig ib le, 
M e ư o rm in  is e x c re té d  u n c h a n g e d  in  t h e  u r in e .  T he  p lasm a 
e lim in a tio n  h a lf - life  Is r e p o t te d  to  r a n g e  f ro m  a b o u t  2 to  6 
h o u r s .  M e ư o n n in  c rosses t h e  p la c e n ta  a n d  is  d is tr ib u te d  
in to  b re a s t  m ilk  i n  sm all a m o u n ts .

R e íe re n c e s .
1. Sambol NC, tí  ai. Pharmacokỉnetỉcs and phansacođynaniỉcs oỉ 

međorraỉn ỉn healthy subjects and patients with noninsuBn-dependent 
diabetes mellìtus. J ơin Pharmaeoỉ 1996; 36:1012-21.

2. Charles B, tí ai. Populatỉon pharmacokỉnetỉcs oí meứõnnỉn ỉn late 
pregnancy. Thtr Dntg Monit 2006; 28: 67-72.

3. Zoỉk 0. Cuựent understanđing of the phannacogenomics oí metíormin. 
ơin Phamãeoĩ Ther 2009; 86: 59V-8.

4. Eyaỉ s, tí  a i  Pharmacokinetỉcs of metỉormỉn during pregnancy. Drug 
Mtíab DispữS 2010; 38: 833-40.

5. G ra ham GG. tí  aỉ. Clỉnicaỉ pharmacokỉnetỉcs of metíònnỉn. Cĩỉn 
Pharmacokintí 2011; 50: 81-98.

Preparations
Proprietary Preparations (details are g iven  in  V olum e B)

Single-ingredieni Preparations. Arg.: B a lig lu c  DBI AP,- Diab Dos; 
Diabesil: D uburina; Glucaminol; Glucogood; G lucophage; Islo- 
tin ; M ectin; Medobis; Melgib; M edoral; M etglucon; MTF; Oxe- 
m et; Quexel; R edug luc  AustraL: D iabex; D iaíorm in; F o rm e f 
G lucohexalt; Glucomet; Glucophage; M etex; N o v o m ett; AuS‘ tria: Díabetex; Glucophage; M egtucon; Belg.: G lucophage; M et- 
ỉorm ax; Braz.: D iaíonnin; D im eto r Porm yn; Glicefor; Gliíage: 
Gliỉormil; G lucoíorm ln; M eguanin; M etíorm ; M eứorm ed; M et- 
ỉo n n ix ; M etta; Teutoỉoim in; CanatL: G lucophage; Glumetza; 
Glycon; Chile: Diabetyl; Diaglitab; F in taxhn; Glaỉom U; Glice- 
nex ; Glidanii; G lU ortex Glucophage; H ipog ludn ; Oxem et; China: B ú  Si Ping (<§& .¥); Bei S h u ụ  (íẵdS); Bo Ke ( KBT); De 
Ai Xin jp a :) ;  D iaỉorm in ịìẾịkíỀ&l; D u Le N ing );
G lucophage H ong Fei Kang (ỈLXM); J ia n g  Li s h u  (Pậýlfỉ): JinZhenX ing (ỈỆJCM); Jụ n  Lí D a {fÊý]ì&); J u n  Shi Da 
Xin ( S ± ặ S r ) ;  Ịạ  Le Er M ing N u o ( ^ ì í ) ;  Pu Le
K ang Ni ( í5 S j# /ẽ ) ;  Qi Ji (5f'fn); Q ing K uang R en  Xin(tỊữ); Rui N uo s h u  (M3ỉỉf); Ruijiu (StA); San Xiao R n g  (H  
l ự ) ;  Shan M u s h i ( d j » ± ) ;  sh en g  B ang j ie  ( S ^ ỉ S ) ;  Tai Bai 
( * & ) ;  Tang Bi Fu Tang G e ( « » ) ;  T ang Luo
Tang Tan ( ljg £ ); W ei E r Tang ( Ế Ễ ^ S ) ;  Jũn_Shu s ĩú  Nlng ợ&ề t&Ỹ); Xin Tang Ping Yi H eng ()Z ía); Yue Da Nỉng (tíí.
iẺ 1? ) ;  Zhong sh i  De (& í£ & ); Cz.: A d im e t D iap h ag et; Gluco- 
m erck+; Glucophage; G lu ío n n in t; G lu m etsan f; Langerin: M et- 
firex; M etíogam m a; M etỉogen; N orm ag lyc  S io ío c  Stadam et; Denm.: G lucophaget; M iđorgen; O ra b e t  Fin.: Dưormin: 
G iucophage; M edorem ; M etgo!f; O ram et; Fr.: Diabamỵl; 
G lucophage; Stagid; Ger.: B iocosf; D ìabesừ it; D iabetase t; Glu- 
c o b o n t; Glucophage; Juform in+; M ed iab e tt; M egIuconf; M es- 
coritỷ; M et; M edogam m a; M etío rm doct; Sioỉor; Gr.: G lucohee; 
G lucophage; GIucoplus; M etíoril; S u k o n ư o t Ịỉong Rong: CP- 
M etíorm ; Deson; D iabesaíet; D iabetm in; D iafonnin ; Gluco- 
dow n; Glucomet; G lucom ìnt; G lucophage; G lu m e t G uam et; 
M elbin; Hung.: Adim et; M eỉoral; M eglucon; M erckíòrniin; 
M etíogam m a; M etrivin; Stadam ep Inđia: A ỉn am ec  A tíorm in; 
Avim et; Bigan; Bigomet; Bigsens; B im ode-M ; C -M ine; Cetapin; 
C oníorm in; D-Bay; D-M et; D aom et; Diaíer; D iam et; D ibeta; 
D ib ím et Diíorm; Ẽm fon E m nonn; E ư orm in; É uinet; Exerm et; 
Form et; Form jn; Form inal; Fram e; G Reg; G -M et; G-Rég; GU- 
nate-M F; G luconorm ; G lulonnin; G lum et; Glyciphage; Glyco- 
m et; Glycotan; Gỉyree M; Glyrep; In su m e c  K -M et; M -Foriin; 
M atce; M edíorm in; M elm et; Mesite; M etadoze-IPR; M eta lon  
M etanonn ; M etcalí; M etchek; M etco; M etíor; M etìca; M etkap; 
M etkor; M ediíe; M etlong; M etm in; M em eed; M etsaỉe; M etsar; 
Metsvvữt; MF; M inim et; M R-M et; O bim et; o k a m e t; O m et; 
O riphage; W alaphage; X m et Inđon.: Adecco; B enoỉom in; Dia- 
bex; D ia íac  E lom ec Eraphage; Forbetes; F onnell; GlUonnin; 
Glikos; G lucolon Glucophage; G lucotika; G lu d e p a d c  G lu íon  
Glum in; G lu n o r Gradiab; M ethorm yl; M ethpica; M etphar; 
Nevox; Pionix-M ; Reglus; Tudiab; Zendiab; Z um am et; Irt: Bell- 
to rm in t; G eríonnin; Glucophage; M etophage; Israel: G luco- 
m in ; Glucúphage; G luỉon ItàL: G lucophage; M etbay; M etespi- 
n a ; M etíononn; M etíoral; Zuglimet; Jpn: G lycoran; M elb in t; Malaysia: D iabetm in; Glucomet; G lucon; G lucophage; G lum et; 
R iom ec X m ec Mex.: Aglumet; A n g lu d d ; Apozem ia; Dabex; 
D ebeone; D lm eto r Dinamel; H conax; Foriucyl; Glucophage; 
G lucotec S; Glunovag; H arbaminđ; Iíor; M eglubet; M elbexa; 
M etb ax t; M etixor; M Uelan M inatozỉl; M úiraam ; P haim aỉet; 
Pre-Dial; Sibet; Neth.: D iabext; G lucophaget: M etnova; NUor- 
m in af; Norw.: Glucophage; NZ: G lucom et; M etchek; M eto- 
m in t;  Phữipp.: Ansures; Briíorm; D iaíat; D iazen; E u íonn ; For- 
m et; Pom idd; G lucare t; Glucoíorm ; G lucom ed; Glucophage; 
Glucopres; Gludin; G lu m et G lyỉom ún; H o isu lin t; H um am et; I- 
M ax; Insunex; M arphage; M ellinix; M eta n o n n ; N eoíorm ; N eo- 
m et; N idcon Paníon S u cran o n n t; V im etro lt: X m et; PoL: Ava- 
m ina; EƯorm; F orm etìc  Glucophage; G lu torm in; M eưogam m a; 
M etíorm ax; M etìtor; MetraL" M ylíorm et; Sioỉor; Port.: Diabex; 
G lucophage; Mekoll; Risidon; R o m a c  Stagid; Rus.: Bagom et 
(EaroMCT); D ianorm et ỰỈKsuopueT); F o im etin  (d>opMerHH); For- 
m in  (4>opMHH ỈIhhb); G lilormin (rmộopMHH); G linúníor 
(rnHMHHỘop); Glucophage (PaKiKoộa*); L anagerìn  (IlaHxepHH); 
M etadien (MeraoHeH); M etỉogam m a (Menị>oraMMa); M etospanin 
(MerocnaHHH); NovoForm in (HoBO<t>opMHH); Sio íor (CHOỘop); s. Afr.: Bigsens; D iabetm in; D iatorm in; Form inal; G luconorm ; 
Glucophage; M engen; M etlotal; M etored; M etphage; singapore: D iabetm in; Diatorm in; Form et; G lucom et; Glucophage; 
Glycomet; Glyíormin; M etĩoral; SP-Glucom et; Spain: D ianben; Swed.: Glucophage; Switz.: G lucophage; M etíin ; Thai.: A m m i- 
ío n n in ; B uíom ún; Deglucos; Deson; D iam et; D iaslim; Form in; 
G ludno; GIuco; Glucoles; Glucolyte; G lucono; Glucophage; 
G lu ío rm in t; Glugenm in; Glugon; Glustress; G lutabloc; GIuzo- 
lyte; M aíorm in; ME-F; M elorm ed; M e tfo rf; M etíorex; M etừ on; 
M etica; M itom ún; Pocophage; Poli-Ponnin ; Prophage; Seríor- 
m in t;  Siam íorm et; Turk.: D iaíorrmn; Gliíor; G lucophage; Glu- 
íorm in; G lukolen; M atoSn; UAE: Dialon; UK: Bolam yn; 
G lucophage; M etabet; Metsol; ukr.: DiaEormin (HHaộopxmi); 
D iano tm et (HuaaopMer); G lucophage (rm oitoộíur); G lycomet 
(raũcoMer); M eđogam m a (MerộoraMMa); P an ỉo t (IlaH ệop)t; Sio- 
for (CHOỘop); Teíor (Teộop)Ỷ; ƯSA: F ortam et; G lucophage; GIu- 
m etza; R io m e t Veneỉ.: DiaEormina; G laíom ik  G lucam inol; Glu- 
coỉage.

Mutli*mgredient Preporations. N udierous prepara tions are  listed 
in  V oium e B.

Pharmacopoeãl Preporalions
B P 2014: M eđ o m ú n  O tal Solution; M etío rm in  Tablets;
U SP 36: GUpizide an d  M etío rm in  H ydrochloride Tablets; 
G lyburide and  M eưorm in  H ydrochloride Tablets; M edorm in

Hydrochloride Extended-Release Tablets; M etíorm in  H ydro- 
chloride Tablets; Pioglitazone an d  M ed o n n in  H ydrochloride 
Tablets.

Mỉglitol ỊBAN, USAN, plNNỊ 
Bay-m-1099; Miglitoli; M iglitolum; MnrgMTon. 
(2/?,3/?,4/?,55)-l-(2-H ydraxyethyl)-2-(hydraxym ethyl)p iperir 
dine-3,43-triol.
CaH ,7NO5=207.2 

. CÁS —  72432-03-2.
ATC — A108F02.
ATC Vet — QA10BFQ2.
UNII —  0V5436JAQW

Uses and Admỉnistration
M iglito l is a n  a lp h a-g lu co sid ase  in h ib i to r  s im ila r in  a c tio n  to  
acarb o se  (p. 4 6 6 .3 ). I t  is  g iven  o ra lly  In  th e  m a n a g e m e n t  o f 
ty p e  2  d iabe tes  m e ll itu s  (p. 4 5 9 .1 ), a ỉò n e  o r  w i th  a  
su lỉo n y lu re a . U sual in it ỉa l  doses a re  25  m g  th re e  t im e s  d a ily  
w ỉth  m eals, a ỉth o u g h  a  Iow er d o se  m a y  b e  u se đ  to  m in im ise  
g a s tto ìn te s tin a l d istu rb an ces , s ta r tin g  a t  25  m g  o n c e  d a ily  
a n d  g rad u a lly  in a e a s in g  to  th re e  tim es daily . A í te r  4  to  8  
w eek s  o ỉ  a  reg ứ n e n  o f 2 5  m g  th re e  tim es daily , th e  d o se  m a y  
b e  increased  to  50 m g  th re e  tim e s  daily , t h e n  a d ju s te d  a h e r  a  
íu r th e r  3 m o n th s , ư  necessa ry . T he m a x im u m  re c o m - 
m e n d e d  dose of m ig lito l is lO O m g th re e  tim es d a ily .

R e íe re n c e s .
1. Scott u , spencer CM. Mlgliỉol: a revievv oỉ its therapeuúc potemial in 

type 2 điabetes melliius. Drugs 2000;-59: 521-49. .
2. AoỊá K, tí ai. Comparison oí pre- vs. postmeal administration oỉ miglitol 

for 3 mooths in type 2 dỉabetỉc patỉents. Diứbeta Obữ Mtíab 2008; 10:
970 -2 .

3. Nemoto M. tí al. EíẼcacy of combined use of migĩỉtoỉ in type 2 dỉabetes
patỉents receỉvtng ỉnsuỉỉn therapy-placebo-conợoUed double-blínd 
comparative study. Acta Diabtíol 2011; 48:15-20. . .

Adverse Effects and Precautìons
As for a lp h a-g lu co sid ase  in h ib ito rs  in  g e n e ra l  (see  A c a rb o se , 
p . 4 6 6 .3  a n d  p . 4 6 7 .1 ).

Porphyria. T h e  D ru g  D a tabase  fo r  A cu te  P o rp h y ria , c o m - 
p iled  b y  th e  N o n v e g ia n  P o ip h y ria  C e n tre  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  Sw ed en , d assiE e s  m ig lito l a s  p ro b -  
ab ly  n o t  p o rp h y r in o g e n ic  it m a y  b e  u se d  as  a  d ru g  o f  firs t 
cho ice  a n d  n o  p re c a u tio n s  a re  n e e d e d .1

1. The Drug Database for Acute Porphyria. Available at: http://www. 
drugs-porphyria.org (accessed 06/10/11)

Inỉeraờions
As fo r a lp h a-g lu co sid ase  in h ib ito rs  in  g e n e ra l (see  A c a rb o se , 
p . 4 6 7 .1 ). M iglito l m a y  re d u c e  th e  b io a v a iỉa b iỉi ty  o f  
p ro p ra n o lo l a n d  ran itld in e .

Pharmacokinetics
M iglitol is c o m p le te ly  a b so rb ed  a t  a  d o se  o f  25 m g , b u t  o n ly  
50  to  7 0 %  of a  lO O m g-dose  is a b so rb ed . I t  is n o t  
m etab o lised , a n d  is e x c re ted  u n c h a n g e d  in  th e  u r ìn e  w i th  a 
p lasm a e lim in ac io n  h a lỉ- liỉe  o ỉ  a b o u t 2  h o u rs . In c re a se d  
p lasm a  c o n c e n ơ a t io n s  of m ig lito l h a v e  b e e n  ío u n d  in  
p a tie n ts  w i th  re n a l  im p a irm e n t (c re a tin in e  d e a r a n c e  less 
th a n  25  m L /m in ) , b u t  th e  c lin ical s ign iS cance  o f  th is  e ỉíe c t  is 
u n k n o w n . A  sm all a m o u n t  o f  m ig lito l is d is tr ib u te d  in to  
b rea s t m ilk, a n d  th e  e s tim a te d  e x p o su re  to  a b re a s tíe d  in ía n t  
is a b o u t 0 .4 %  of th e  m a te m a l dose.

PreparaKons
Proprìetary Preparations (details a re  given Ũ1 Volum e B)

Single-ingredieni Preporoliom . Austria: Diastabol; Chinar. Dia- 
stabol ( tiH 3 c ) ;  Laiping (St2? );  Cz.: D iastabolt; Fin.: D iasta- 
bo lf; Fr.: Diastabob Ger.: D iastabolt; Gr.: Diastabol; Hung.: 
Diastabol; India: D iamìg; Elitox; Euglitol; Miglit; M ignar; Mig- 
set; Migtor; M inerva; Misobit; IrL: D iastabolt; Mex.: Diastabol; Neitu: Diastabol; PoL: D iastabolt; PorL: Diastabol; Lim arcan; Spain: Diastabok plum arol; Switz.: D iastabolt; USA: Glyset.

Mitiglinide ịrìNN i 

Mitiglimda, Mitlglinldum, MnTnrmiHHA. 
'(-)-(2S,3a,7a-c/i)-a-Bẽnzýlhexáhydr(>-Y-òxo-2;Ịsòindoltnebu- 
rtyricaơd V (<■ '  * ,
C,9H2sN03=3154 x ~ '
'p is  — ỉ 45375-43 5 
ATC — A10BX08. -
w c  Vet — QA10BX08 ‘ ' .
~ÙNII —■' Ó86I0XLB13

The Symbol t  denotes a preparation no longer actively marketed

http://vvww
http://www
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Mitỉglinide Calcium iriNNM)
Calcii M itiglinidum ; KAD-1229; M itiglinida cálcica; M itiglinide 
Calcique;- M itiglinide C alcium  H ydrate;-S-21403;-K anbUH iã 
Mumrrmmp,.
CMH«C aN jO s,2H jO =704.9
CAS — . 145525-41-3 (anhydroưs mitiglinide cakìum); 207844- 
01-7 (mitìglinide calơum).
ATC —  A108X08.
ATCVet —  OAI08X08.
UNII —  9651C21W3Z

ProỊịìe
M itig lin id e  is  a  m e g li tin id e  a n tid ia b e tic  (see  R ep ag lin id e , 
p . 4 9 7 .2 )  th a t  is u se d  in  th e  t t e a tm e n t  o f ty p e  2 d iab e te s  
m e ll itu s  (p . 4 5 9 .1 ) . M itig lin id e  c a ld u m  is g iv en  in  u s u a l  o ra l 
d o ses  o f  l ũ m g  th re e  t im e  daily , im m e d ia te ly  b e lo re  m eals. 

R e íe re n c e s .
1. Yoshỉhara T, tt at. Therapeutic eỉticacy oỉ miriglinide combined with 

once daily insulin glargine aírer switching from muỉtipie daily insulin 
regimen ỡf aspan insulin and glargine ín patients vvith lype 2 diabeies 
mclHtus. Endôơ J 2006: 53: 67-72.

2. Kumashiro N, et ứì. Long-icrm eííect of combinacion therapy with 
mitiglìDide and once daily insulin glargine in paticnts who vvere 
successỉuỉỉy switched ừom intensivr insulin therapy ỉn shurí-term 
study. Ẽndoer J 2007; 54: ] 63-6.

3. Yamađa s, tt aì. Ettect of combinaiion rhcrapy of a rapid-acting insulin 
secretagogue (glinide) wiih prcmixed insulỉn in type 2 dìabetes melỉitus. 
Intem Med 2007; 46: 1893-7.

4. Malaisse WJ. Midgỉìnỉde: a rapìd- and short-actíng non-sulíonylurea 
inỉulinotropic ageot for che ireatment oí cype 2 dỉabetỉc patiems. Exptn 
opin Pharmacoíhtr 2008; 9: 2691-8.

5. Kaku K, et ai Effea oỉ mitigiíníde on gỉycemỉc con trơi over 52 vveeks in 
Japane$e type 2 diabetìc pariems insuffiócntly controlled with 
piogìỉtaione monotherapy. Endocr J 2009; 56: 739-46.

6. Gao X. Muỉúcentre. double-blind, randomỉzcd study of miúgUnidc 
compared with nacegltnide in type 2 diabetes mellitus patients in China. 
J ỉnt Med Ra 2009; 37: 812-21.

7. Abe M. et al. EÍRcacy and saíety oí miriglinide in dỉabetic patỉents on 
maimenance hemodỉalysis. Endocr J 2010; 57: 579-86.

8. Phiỉỉippe HM, Wargo KA. Mỉtìgliníde: a novel agent íor the treatmem oỉ 
type 2 diabetes meĩlỉtus. Ann Pharmacoíher 2010; 44; 1615-23.

Preparotíons
Proprietory Preparatioru (details are given in  Volum e B)

Single-ingrednnt PreporoHons. China: Fa Ai Si Fadi
( i i i ầ ) ;  G lulast ( f t ỉ n $ ) ;  Jpn: G lulaỉt; Thai.: Gluíast.

Mute-ingrediant Preporotions. Jpn: Glubes.

Nateglinide IUSAN, riNNi 
A-4166; AY-4166; DJN-608; Nateglinid; Nateglinida; Natégli- 
nide; Natẽglinidi; Nateglinidum; SDZ-DJN-608; Senaglinide; 
YM-026; HaTernnHnq.
(-)-N-[(rrans-4-lsopropylcyclohexyl)carbonyí]-D-phenylala- 
nine. : - ;
C 19H27NƠ3=317.4 - :
CAS —  105816-04-4.
ATC —  A10BX03.
ATCVet —  QA108X03. / ■
LlNII —  4ỊX3PM402.

Pharmacopoeias. In  Eur. see  (p. v ii)  a n d  us.
P h .  E u r .  8 : (N a te g lin ỉd e ). A  vvhite o r  a lm o s t vvhite p o w d e r . 
I t  e x h ib its  p o ly m o ip h is m . P ra ctica lly  in so lu b le  in  vvaten  
f re e ly  so iu b le  in  m e th y l  a lc o h o l a n d  in  d ic h lo ro m e th a n e . 

U S P  3 6 : ( N a te g lin ỉd e ) .  A  w h i te  p o w d e r .  P ra c tica lly  
in so lu b le  ịn  w a te r ;  f re e ly  so lu b le  i n  a lc o h o l a n d  m e th y l  
a lc o h o l;  s o lu b le  in  e th e r ;  sp a rin g ly  so lu b le  in  a c e to n itr ile  
a n d  o c tan o L  S to re  in  a ir t ig h t  c o n ta in e rs .

Uses and Administration
N a te g lin id e , l ik e  re p a g lìn id e  (p. 4 9 7 .2 ) ,  is a  m e g lìtin id e  
a n tid ia b e tic  u s e d  in  t h e  t t e a tm e n t  o f  ty p e  2  d iab e te s  m ellitu s  
(p . 4 5 9 .1 ) .  I t  is  g iv e n  vvith in  th e  30  m in u te s  b e ío re  m e a ls  in  
o ra l  d o ses  o f 6 0  o r  1 2 0 m g  th re e  t im e s  daily . T his m a y  b e  
in c re a se d  to  1 8 0 m g  th r e e  t im e s  d a ily  if  n e c e s sa ry . 
N a te g lin id e  is  a lso  g iv e n  in  s im ila r  d o ses  w ith  m e r to rm in  
o r  a  th ia z o lid in e d io n e  in  ty p e  2  d ia b e te s  n o t  a d e q u a te ly  
c o n tro ỉle d  b y  th e s e  d ru g s  a lo n e .

A lth o u g h  d o se  a d ju s tm c n t  is n o t  generaU y  r e q u ứ e d  in  
r e n a l  im p a irm e n t,  s e r io u s  h y p o g ly c a e m ia  h a s  o c c u rre d  in  
p a tie n ts  w i th  c h ro n ic  l e n a l  ỉa i lu re  (see  p . 4 9 4 .2 ). 

R e íe re n c e s .
1. Dunn CJ, Fauỉds D. Nateglỉnide. Drugs 2000; 60: 607-15.
2. Haneỉeỉd M, eí ỂỈ. Rapỉd and shon-accỉng mealtimp insulin secrerỉon 

with nategỉỉnỉde Controls botb prandial and mean glycemia. Diabeía Can 
2000;23:202-7.

3. Levien TL, ữ  aỉ. Nateglinide therapy for type 2 diabeies meDitus. A m  
Pharmaather 2001; 33:1426-34.

4. Black c, a  ai. Megỉỉtinỉde anaỉogues íor type 2 diabetes mellỉtus. 
Avaũabỉe ỉn The Cochranc Đatabase oỉ Systematỉc Revỉews; ỉũue 2. 
Chidiester John Wỉley; 2007 (accessed 03/04/09).

5. Holman RR. tt a i NAVIGATOR Study Group. Eữect ofnateglỉnide on the 
ỉnddence of dỉabetes and cardiovascular events. N Eng! J Mtd 2010; 362: 
1463-76. Correction. ibid.ỉ 1748.

6. Grunberger G. Quo vadỉs nateglinide? Ten-year perspective. Expert Opin 
Pharmaather 2011; 12: 2097-2106.

Adverse Effeds and Precautions
As fo r  R ep a g lin ỉd e . p . 4 9 7 .2 .

In c id e n c e  o (  a d v e r s e  e f fe c ts .  A p o s tm a rk e tin g  c o h o r t  
s tu d y  co lle c te d  a d v e rse  e ííe c t  d a u  io r  th e  firs t 6 m o n th s  
a fte r  s ta r tin g  n a te g lin id e  in  4 5 5 7  p a tie n ts .1 O f th ese , 3 36  
(7 .4 % ) u s e d  n a te g lin id e  a lo n e . b u t th e  m a jo r ity  (7 6 % ) 
w e re  t re a te d  w iih  n a te g ỉ in id e  p lu s  m e tlo rm in . T h e re  w e re  
80 a d v e rse  e v e n t  re p o r ts  a tt r ib u te d  to  n a te g lin id e . G astro - 
in te s tin a l  d is tu rb a n c e s  vvere m o st c o m m o n , p a rt ic u la r ly  
d ia r rh o e a . T h e re  w e re  4  re p o r ts  of h y p e rse n s itiv iry  reac - 
tio n s , p re s e n tin g  as  p r u r i tu s  o r  rash . Of th e  4 5  re p o r ts  of 
h y p o g ly ca e m ia  in v o lv in g  n a te g lin id e , 5 p a tie n ts  vvere o n  
m o n o th e ra p y . w h ile  th e  res t w e re  a lso  ta k in g  o th e r  
a n tid iab e tic s . I so la te d  re p o r ts  th a t  w e re  assessed  as  p ro b - 

' ab ly  r e la te d  to  n a te g lin id e  in c lu d e d  p a lp ita t io n s . R ay- 
: n a u d ’s p h e n o m e n o n ,  a n d  o e d e tn a  a n d  ĩlu ĩd  re te n tio n .

1. Tvvaũes B, et al. Soíety oí natcgliníde as u$ed in genrral praaice in 
England: rcsulti oí » prcscrip:iuu-cvcnt monitoríng siudy. Aaa Dubetol 
2007; 4 4 : 2 3 1 -9 .

’ Overdosage. A b lo o d -g lu c o se  c o n c e m ra tio n  o ( 2 .0 m m o l/ -  
Ị litre  w as m e a su re d  1 h o u r  a í te r  in g es tio n  o ( n a te g lin id e  
• 3 .42 g in  a 3 0 -v e a r-o ld  v v o in an .1 S he  w as a b le  to  w a lk  
í u n a id e d , b u t  s e em e d  drovvsy. T h e  h y p o g ly ca e m ic  e f f e a  of 
i n a te g lin id e  la s tc d  fo r 6 h o u r s  a n d  w as t re a te d  vvith in tra -  
; v e n o u s  g lu co se  (to ta l d o se  lO O g).
I 1. Nakayama s, et ai. Hvpoglycemia fo!lowing a nateglinide overdose in a 
! suỉcide attempt. Diabticỉ Carr 2005: 28: 227-3.

Ị  P o rp h y rid .  T h e  D ru g  D a ta b ase  for A cu te  P o rp h y ria , c o m - 
ị piled b y  th e  N orvvegian  P o rp h y ria  C e n tre  (N A PO S) a n d  

th e  P o rp h y ria  C e n tre  Svveden. classifies n a te g lin id e  as po s- 
sibly p o rp h y rin o g e n ic ;  it  s h o u ld  b e  u se d  o n ly  w h e n  n o  

ị sa ter a l te m a t iv e  is a v a ila b le  a n d  p re c a u tio n s  s h o u ld  be 
■ c o n s id e red  in  v u ln e ra b le  p a tie n ts .1
I 1. The Drug Database íor Acuie Porphyrìa. Avaỉiable at: hitp://www.
I dnjgs-porphyru.org (accessed 06/10/11)

P re g n a n c y . In su lin  is g e n e ra lly  p re íe rre d  to  o ra l a n tid ia -  
be tics in  th e  t r e a tm e n t  o f d iab e tes  m e ll itu s  d u r in g  
p reg n a n c y . A n  an a ly 5 is  o f  p o s tm a rk e d n g  d a ta  fo u n d  2 

ị rep o rts  o f n a te g lin id e  u se  d u r in g  p r e g n a n c y .1 In  b o th  cases 
th e  d ru g  w a s  g iv en  in  th e  lirs t tr im e s te r  o n ly , vvith m e t-  
ío rm in . O n e  p re g n a n c y  re s u lte d  in  a liv e  b ir th  w i th  n o  
re p o r te d  c o n g e n ita l  a b n o rm a lit ie s . In  th e  o th e i ,  n a te g li-  
n ide  w a s  s to p p e d  3 m o n th s  a í te r  th e  las t m e n s tru a l  p e rio d  
an d  re p la c e d  vvith m e t lo rm in  for th e  re s t  o ỉ  th e  
p re g n a n c y ; th e  b a b y  w a s  r e p o r te d  to  h a v e  p o ly q íS tic  k id -  
neys.

1. Tvvaites B. ti ai. Saíecy of nategUnide as u<ed in general practice in 
England: results ol a prescrỉptíun-event monũoring sxudy. Aaa Diabttol
2007; 44: 233-9.

R enal im p a irm e n t.  A s in g le -d o se  p h a rm a c o k in e tic  s tu d y 1 
ío u n d  th a t  m o d e ra ie  to  sc v e re  re n a l  im p a irm e n t  (cre a t-  
in in e  d e a r a n c e  15 to  5 0 m L /m in u te  p e r  1 .73 m 3) a n d  
h ae m o d ia ly s is  d id  n o t  sig n iĐ can tly  a f f e a  th e  p h a rm a c o k i-  
ne tics o f  n a te g lin id e .  H o w e v e r, th e  m e ta b o li te  M I h a s  
been  ỉo u n d  10  a c c u m u la te  a í te r  r e p e a te d  doses  o f n a te g li-  
n id e  in  p a tie n ts  w ith  r e n a l  im p a irm e n t r e q u ữ in g  h a e m o -  
dialysis, a l tb o u g h  h a e m o d ia ly s is  re m o v e s  i t .2 M I is a  
m a jo r  m e ta b o li te  th a t  h a s  m o d e s t  h y p o g ly ca e m ic  ac tiv ity  
co m p a re d  w i th  n a te g lin id e .  A n  an a ly s is ’ o f p o o le d  s tu d y  
data  í o u n d  th a t  e ííica c y  a n d  to le rab ility  o f n a te g lin id e  in  
e ld e rly  d ia b e tic  p a tie n ts  w e re  n o t  sign iH can tly  a ỉỉe c te d  by  
ren a l im p a iư n e n t  (m e a n  c re a t in in e  d e a ra n c e  5 0 .9  m L /m i-  
n u te  p e r  1 .7 3 m 2). N e v e rth e less , a 5 6 -y e a r-o ld  d iab e tic  
vvom an w h o s e  re n a l  ía i lu re  w a s  m a n a g e d  w i ih  h a e m o d ia -  
lysis d e v e lo p e d  s e v e re  h y p o g ly ca e m ia  w ith  n a te g lin id e ; 
th e  r e a c tio n  w a s  a tt r ib u te d  to  th e  a c c u m u la tio n  o f  M l . 4 
S evere  h y p o g ly ca e m ia , a t t r ib u te d  to  th e ra p e u tic  d o ses  of 
n a te g lin id e , a lso  o c c u rre d  in  a 7 3 -y e a r-o ld  d iab e ú c  
w o m a n  w ith  c h ro n ic  r e n a l  ỉa i lu re  m a n a g e d  w ith  h a e m o -  
d ialysis.’ In  th is  case , o c tre o tid e  ( lO O m icro g ram s s u b c u ta -  
n eo u s ly )  w a s  g iv e n  as  vvell as  p a re n te ra l  g lu co se  tre a t-  
m e n t. L ic en se d  p r o d u c t  i n ío n n a r io n  in  th e  U K  a n d  U SA  
suggest th a t  n o  d o sa g e  a d ju s tm e n t  is n e c e s sa ry  in  re n a l  
im p a irm e n t,  a l th o u g h  UK  in ío tm a t ío n  su g g ests  th a t  do se  
a d ju s tm e n t  m ig h t  b e  r e q u ire d  in  p a tie n ts  o n  h a e m o d ia -  
lysis.

1. Devineni D. n  «/. PharmacokinMics of niurglinide in renally impalred 
điabetỉc patients. J Clin Pharmaeol 2003; 43: 163-70.

2. Inoue T, rt ai. Pbarmacokinetics of nateglinide and iỉs meubolitcs ìn 
subjects vvith cype 2 diabeies melliỉus and renal ĩaỉlure. Cìin Nephroỉ 
2003; 60: 90-5.

3. Del Praio s, ti al. Treatment of patiems over 64 years of age wich type 2 
diabetes: experience írom nateglinide pooled database retrospectỉve 
analysis. Diabctes Can 2003; 26: 2075-80.

4. Nagai T, et ai. Hypoglycemia due tữ naieglinide adminisuatíon in 
diabeiic paiieni vvíth chronỉc renal íaỉlure. Diabcttĩ Ra Clitt Praơ 2003; 
59: 191-4.

5. Sherk DK. Bryani SM. Ocưeotide cberapy for nateglinide-induced 
hypoglycemia. Artrt Emerg Med 20Q7; 50: 745-6.

Interađions
T h e  e ữ ic a cy  o f n a te g lin id e  m a y  b e  a S e c te d  b y  o th e r  d ru g s 
t h a t  h a v e  a n  ừ id e p e n d e n t  e f f e â  o n  b lo o d  g lu cõ se . Fo r m o re  
d e ta ils  a n d  e x a m p le s  o f  d ru g s  th a t  c a n  in c re a se  o r  dec rease  
b lo o d -g lu c o se  c o n c e n t r a t io n s ,  s e e  I n te r a c t io n s  u n d e r  
S u lío n y lu re a s ,  p. 5 0 4 .3 .

Reviews.
1. Scheen AJ. Drug-drug and íood-drug pharmacoldnetíc interaaỉons wiĩh 

new insuỉinotropic agenis repaglinỉde and nategluiỉde. Clin Pharmaco- 
kinet 2007; 46: 93-108.

A n r ib o d e r i a l ỉ .  RiỊampiãrt re d u c e d  th e  p lasm a  c o n c e n tra -  
tio n s  a n d  half* life  o f  n a te g lin id e  in  h e a lth y  su b jec ts, p ro b -  
a b ly  b y  in d u c t io n  o f  th e  c y to c h ro m e  P 4 5 0  iso e n z y m e  
C Y P2C 9.1 T h e  g !u co se -lo w e rin g  effec t o f  n a te g lin id e  vvas 
n o t  a íle c te d , b u t  th e r e  w a s  a m a rk e d  in te r in d iv id u a l v a ria -  
t io n  ỉn  th e  p h a tm a c o k in e t ic  c h a n g es , a n d  th e  a u th o r s  su g - 
g e s te d  th a t  so m e  d ia b e tic  p a tie n ts  c o u ld  b e  aH ec ted .

I. Niemỉ M, et ỡl. Eíĩeci oí riíampión on ihe pharmacukinetỉcs and 
pharmacodynamỉcs oí nategiinide in heahhy subjects. Br J CUn 

I Pharmacoỉ 2003: 56: 427-32.

j A n ti íu n g a ls .  Fh»conazole ra ised  t h t  p lasm a  c o n c e n tra tio n s  
; a n d  p ro lo n g e d  t h t  h a lf- life  o f n a te g lin id e  in h e a lih y  su b - 
, jec ts , p ro b a b ly  by  in h ib itio n  of its  m e ta b o lism  b y  th e  CVIO- 
i c h ro m e  P 4 5 0  iso e n z y m e  C Y P2C 9.1 T h e  g lu c o se - lo w e r in g  
ị e ííe c t of n a te g lin id e  w a s  n o t  a ííe c te d , b u t a  lo w  dose  of 
{ n a te g lin id e  h a d  b e e n  u se d  a n d  th e  a u th o r s  su g g c ste d  th a r  
Ị in  d ia b e tic  p a tie n ts  f lu c o n a z o le  m a y  e n h a n c e  a n d  p ro ln n g  
ỉ t h e  e fíec ts  o i  n a te g lin id e .
ỉ 1. Nitími M. et al. Eíícct of f1ucữn,zo)e on íhe phjrmjcokinetics and 
1 phanrưicodynamics of ruieglinidc. Cliu Phantỉứiol Tlicr 2003: 74: 25-31.
ị
ị L ipid r e g u la t ìn g  d r u g s .  A s tu d y 1 ìn v e s tig a rin g  th e  e(fects 
I o f  th e  gemfìbrozil a n d  itraconazolt c o m b in a tio n  o n  th e  p h a r-  

m a c o k in e tic s  o f n a te g lin id e  s h o w e d  o n ly  a l im ite d  in te ra c -  
t io n . N a te g lin id e  p la sm a  c o n c e n tra t io n s  w e re  ra ised  m o d - 
e ra te ly  a n d  th e  b lo o d  g lucose  re sp o n se  to  n a te g lin id e  w a s  
n o t  s ig n iG cah tly  c h a n g e d . T his is in  c o n tra s t  10  th e  su b - 
s ta n tia l  in te ra c t io n  o f g em fib ro z il w ith  re p a g lin id e  
(p . 4 9 8 .2 ).

I. Niemi M. et aì. Coadministration of gcmfibrozil and itrnconazole has 
only a minor effca on ihe pharmacokinetics of ihe CYP2C9 and CYP3A4 
substratc naicgỉinide. BrJ C!tn pharmacoì 2005; 60: 208-17.

Pharmacokinetics
N a te g lin id e  is rap id ly  a b so rb e d  a íte r  o ra l d o ses  a n d  p e a k  
p lasm a  c o n c e n tra t io n s  o c c u r  vvith in  o n e  h o u r .  I t  h as  a n  
a b so lu te  b io a v a ila b ili ty  o f  7 3 %  a n d  is 9 8 %  b o u n d  to  p lasm a  
p ro te in s . N a te g lin id e  is m a in ly  m eta b o iis e d  b y  c y to c h ro m e  
P 4 5 0  iso e n z v m e  CY P2C9, a n d  to  a  le sse r  e x te rn  by  CYP3A4. 
T h e  m a jo r  m e ta b o li te s  a re  less p o te n t  t h a n  n a te g l in id e .  T h e  
p a r e n t  d ru g  a n d  m e ta b o li te s  a re  m a in lv  e x c re te d  in th e  
u r in e  b u t  a b o u t  1 0 %  is e lim in a te d  in  th e  (aeces. T h e  
e lim in a tio n  halM Ư e ứ  a b o u t  1.5 h o u rs .

R e íe re n c e s .
1. Choudhury s. n  «í. Single-dose pharmacokinetta of nateglinid, in 

subjeccs vvith hepatỉc cirrhosis. J CỈÚI Pharmacoi 2000; 40: 634-40.
2. Devineni D. tt aỉ. Phannacokineiícs oí nateglinide ỉn renaily ứnpaírcd 

diabeùc patíents. i  Cỉin Pharmoỉoỉ 2003; 43: ỉ 63-70.
3. McLeod JF. Clinical pharmacokinetics of nategiinide: a rapidly- 

absorbed. short-actỉng insutinotropic agent. Ciin Pharmaeokmet 2004; 
43: 97-120.

4. Kirchheiner J, et aỉ. Inílucnce of CYP2C9 and CYP2D6 polmorplúsms 
on the pharmacokỉneùcs ọí naiegìinide ìn gcnotyped heahhy 
volumeers. Cìin Pharmacokinet 2004; 43: 267-78.

5. Zhang w. ff al Effea of SLCOỈBỈ genetíc polymorphlsm on the 
pharmacokinetics of nateglỉnide. Br J Qin Pharmaeol 2006. 62: 567-72.

6. Kalliokoski A. fí ai. DỈHercnt eííectỉ oí SLC01B1 polymorphism on the 
pharmacokỉnetícs and pharmacodynamics of repaglinide and nateglí- 
nỉde. J Cĩin Phannacoỉ 2008; 48: 311-21.

Preparatìons
P ropnetary  P reporatío tu  (details a re  g iven  in  V olum e B)

Single-ingredient P reparation i. Arg.: N ateg lin t; Starlix: Braz.: 
Starlix; Canad.: Starlix; Chile: G luconol; Starlix; China: 
A n tangping  ( S 1 Í T ) ;  Bei Jia C ankexin  1:
ChangTai ( S ỉ í ) ;  D anping  ( ỡ 2? );  Di Fang (ÌÉ^T); F d  Ge Na (^p 
dcỉrt); Fu G e Qing ( 3 Ĩ t t t á ) ;  Kai S hu (ỊMữ); Ke B in  La
M u ( & » ) ;  Luoyiu (^ ( Í Ị ) ;  Qi Fu (7 F * );  Starlix ( /£ * ) :  J a n g  
Ling {ĨỀ-Ĩ): Tang Na ( ® i l ) ;  Tang Rui ( ® S ) ;  Tang Yi (Mễ»); 
W an  Su Xin (75Ẻữ:): Xi Rui (ỊS ỉă ); Ya iá  Ding (3 E ĨÌT ) ;  Yỉ Ke 
Xian (iSõĩílll); Yi Ke Ya Xin 3E3Z/0t); Yi You Li A n ( S í t ? 1) 
$ ) ;  Cz.: Starlix; T razecf; Fin.: S tarlix t; Ger.: Starlix; Gr.: Star- 
lix; H ung.:  Starlix; India:  G linate-M F; G linate; Natelide; 
Indon.:  Starlix; Irỉ.: S iarlix; Jpn: Starsis; M alaysia: Starlix; Mex.: Starlix; Neth.: Starlix; Norw.: Starlix; P hilipp .:  Starlix; 
P oi:  Starlix; Port.: Starlix; Rus.: S tarlix  (CTapnHKC); SiA fr.: Star- 
Ibc; Singapore: Stariix; Spain: S tarlix; Swed.: S tarlix; Switz.: 
Starlix; Turk.: Incuría; M ecosyn; Starlix; Teglbc; UK: Starlix; USA: Starlix; Venez.: Starlix.

M uhi-ingredient Preporotỉons. Braz.: S tariorm ; Venez.: Stariorm .

Phantiocopoeial Preporotions
U SP 36: N ateglinide Tablets.

All aoss-references reler to entries in Volume A
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Pheníormin Hydrochloride IBANM, piNNMi
Fenformin-Hidroldofid; Fenformina Cloridrato; Fenformina„ 
hidrodoruro de; Hídrodoruro de fenformina; Pheníormine, 
Chlorhydrate de; Pheníormini Hydrochloridum; OeHỘopMM- 
Ha rnapòxndpM A . •
1 -Phenethylbiguanide hydrochloride.
C,0H,sNs,HCI=241.7
CAS —  114-86-3 (phenỉormin); 834-28-6 (phenbrmìn 
hydrochloride).
ATC —  AI08A01.
ATC Vet —  QA10BA0/.
UNII — 91XC93EU03.

Pharmacopoeias. I n  Chat.
ProfíỊẹ
P h e n ío rm in  h y d ro c h lo r id e  is a  b ig u a n id e  a n tíd iab e tic  
(p. 4 6 7 .3 ) . A l th o u g h  i t  is g e n e ra liỹ  c o n s id e red  to  b e  
a s s o d a te d  w l th  a n  u n a c c e p ta b ly  h ig h  in d d e n c e  of lac tic  
a d d o s is , o f te n  ỉa ta l, ỉ t  is  s tỉỉl a v a ila b le  in  som e c o u n tr ìe s  fo r 
th e  t r e a tm e n t  o f  ty p e  2 d iab e te s  m e ll itu s .

P h e n ío n n in  w a s  im p lic a te d  in  t h e  c o n tro v ers ia l rep o r ts  
o ỉ  ex c ess  c a rd io v a sc u la r  m o rta li ty  a s so d a te d  vrith  o ra l 
h y p o g ly c a e m ic  t h e r a p y  (see  u n d e r  S u lío n y lu re a s , Effects o n  
th e  C a rd io v a sc u la r  S y stem , p . 5 0 3 .2 ).

Preparations
Proprietary P reparalions (details are g iven  in Volum e B) 

Single-ingredient Preparatìons. Gr.: In lo rm ìn ; ỉndia: DBI.

M ubi-ingredient Preparations. Gr.: D aopan  lndia: Chioríornùn; ItaL: B idiabe; G liben F; Mex.: G linorboral.

Pioglitaxone Hydrochloride
ỊBANM, USẠN, riNNMI
AD-4833 (piog)ịtazone); Hidrodoruro de pioglitazòna; 
Pioglitazona, hidrodoruro de; Pioglitazone, Chlorhydrate 
de; Pioglitazòni; Hydrochloridum; U-72107A; U-72107E 
(pioglitazonè); riM0í7iMTa30Ha rnflpoxnopnfl. 
(±)-5-{p-[2-(5-Ethyl-2-pyriđỵQethoxy]benzỵỉ)-2,4-thiazolidine- 
dione hydroehloride.
C„H2oNAS,HCI=392.9
CAS —  111025-46-8 (pioglitơĩone); 112529-15-4 (pioglitazone 
hydrochlorìde).
ATC — A10BG03.
ATCVet — QA108G01 
UNII — JQT3SNPK6C

P h a r m a c o p o e ia s .  I n  Eur. (see p . v ii)  a n d  us.
P h .  E u r .  8: (P io g lita z o n e  H y d ro c h lo rid e ) . v v h ite  o r  a lm o s t 
w h i te  c ry s ta ls  o r  c ry s ta ll in e  p o w d e r . P ractìca lly  in so lu b le  in  
w a te r;  s lig h tly  so lu b le  to  so lu b le  in  m eth y l a lcoho l; v e ry  
s lig h tly  so lu b le  in  d ic h lo ro m e th a n e .

U S P  3 6 : (P io g lita z o n e  H y d ro c h lo rid e ) . w h i t e  crysta ls o r  
c ry s ta ll in e  p o w d e r .  P rac tica lly  in so lu b ie  ỉn  w a te r , s ligh tly  
so lu b le  in  d e h y d ra te d  a lcoho l; v e ry  s lig h d y  so lub le  in  
a c e to n e  a n d  in  a c e to n itr ile ;  in so lu b le  in  e th e r ;  so lub le  in  
d im e th y lío n n a m id e .

Uses and Administration
P io g ]ita z o n e  is  a  th ia z o lid in e d io n e  a n tid ia b e tic  w i th  a c tio n s  
s im ila r  to  th o s e  o f ro sig lita zo n e  (p . 4 9 8 .3 ). I t  is u se d  in  th e  
m a n a g e m e n t  o f  ty p e  2  d iab e tes  m ellitu s  (p . 4 5 9 .1 ). I t  is 
g iv en  a s  p io g li ta z o n e  h y d ro c h lo r id e  b u t  doses a re  e x p ressed  
in  te rm s  o f  t h e  b ase ; p io g lita z o n e  h y d ro c h lo r id e  1.1 m g  is 
e q u iv a le n t  to  a b o u t  1 m g  of p io g lita z o n e . It is g iv en  o ra lly  as 
m o n o th e r a p y , p a r t ìc u la r ly  in  p a tỉe n ts  vvho a re  o v e n v e ig h t 
a n d  fo r  v v h o m  m e tío rm in  is c o n ư a - in d ic a te d  o r  n o t  
to le ra te d .  P io g li ta z o n e  m a y  also  b e  a d d e d  to  m e tío rm in  o r  a 
su llo n y lu re a  o r  b o th ,  o r  to  in su lin ,  w h e n  s u c h  th e ra p y  is 
in a d e q u a te  ( b u t  se e  A d m in is tra t io n , p . 4 9 5 .1 ). T he u s u a l 
do se  is 15 o r  3 0  m g  o n c e  daily . T h is  m a y  b e  In cre a sed  to  a  
m a x ỉm u m  o f 4 5  m g  o n c e  d a ily  if n ecessa ry . P iog litazone  
m a y  b e  ta k e n  vvith o r  w i th o u t  ío o d .

R e fe re n c e s .
1. VVaugh J, tí  aĩ. Pioglitaxone: a revievv of ỉu usc in typc 2 dỉabetes 

meỉlỉtus. Drugs 2006; 66: 85-109. Correction. ibitL; 540-1.
2. Richter B, tí tứ. PlogUtazone íor type 2 diabetes mellitus. Available in The 

Cochiane Database oỉ Systemaiỉc Reviews; Issue 4. Chỉchester John 
VVíley; 2006 (accessed 21/03/07).

3. Deeks ED, Scotx u .  Pỉoglitazone/metformin. Drugs 2006; 66: 1863-77.
4. Derosa G. EÍŨCRCỴ and tolerability oỉ piogỉitazone ỈĐ padenu whh type 2 

dỉabetes meỉỉitus: comparỉson with other oral antihyperglycaemic 
agents. Dru$s 2010; 70: 1945-61.

A d m in iỉ tr a t io n .  A l th o u g h  p io g lita z o n e  is  lic e n sed  fo r u se  
w i th  o th e r  a n tìd ia b e t íc  drugs, t h e  sp e d h c s  o f l ic e n s in g  a n d  
u se  m a y  v a ry  hom c o u n tr y  to  c o u n try .  I n  b o th  th e  UK  
a n d  USA , p io g li ta z o n e  (Aaos; Takeda) is l ic e n sed  ío r  m o n o -  
th e ra p y , a n d  fo r  u s e  w ith  m e t ío rm in  o r  a  su lío n y lu re a  
w h e n  s in g le  a g e n t  th e r a p y  is in a d e q u a te .  I n  th e  ƯK, p io -

g lita zo n e  m a y  also  b e  u s e d  w ith  b o th  ư  n ecessa ry . H ow - 
ever, U K 1 a n d  c o m b in e d  E u r o p e a n /u s  g u id e lin es2 d o  n o t  
e n đ o rse  th e  u se  o f  th ia z o lid in e d io n e  m o n o th e ra p y . I n  th e  
UK, N ICE o n ly  re c o m m e n d s  d u a l th e r a p y  th a t  in d u d e s  a 
th ia z o lid ln e d io n e  in  p a tíe n ts  w h o  c a n n o t  b e  g iv e n  a  c o m - 
b in a t io n  o f m e t ío rm in  p lu s  a  s u lío n y lu re a  (b e c a u se  o f  
d ru g  in to le ra n c e  o r  c o n tra - in d ic a tio n , o r  w h e re  t h e  risk  o r  
c o n se q u e n c e s  o f h y p o g ly ca e m ia  w o u ld  b e  u n a c c e p ta b le ) . 
NỈCE a ỉso  suggests  t h a t  a  th ia z o lid in e d io n e  o n ly  b e  a d d e d  
to  m e t ío rm in  p lu s  a  su lío n y lu re a  ư  in su l in  is lik e ly  to  b e  
u n a c c e p ta b le  o r  in a p p ro p r ia te .1 T h e  E u r o p e a n /u s  g u id e -  

.lin es  su g g est th a t  p io g lita z o n e  m a y  b e  c o n s id e red  ío r  a d d i- 
t io n  to  m e đ o rm in , o r  m e d o r m in  p lu s  a  su lío n y lu re a , o n ly  
tv h e n  h y p o g ly ca e m ia  ís  p a rt ic u la r ìy  u n d e s ira b le .2

T h e  a d d it io n  o f p io g Iita z o n e  to  in su lin  is l ic e n sed  fo r  u se  
in  t h e  USA, a n d  in  th e  U K  w h e n  th e  a d d it io n  o f m e t ío rm in  
is in a p p ro p r ia te . H o w e v e r, th e re  is a n  a s so d a te d  in cx eased  
risk  o f  f lu id  r e te n tio n  a n d  h e a r t  ía i lu re  fo r  w h ic h  p a tie n ts  
s h o u ld  b e  m o n ito re d  (se e  a lso  EH ects o n  th e  H e a rt, u n d e r  
R osig lltazo n e , p . 5 0 0 .2 ). T h e  E u r o p e a n /u s  g u id e lin e s2 d o  
n o t  in d u d e  a  c o m b in a tio n  of th ia z o lid in e d io n e  w ith  in su lin , 
a n d  N ĨC E 1 o n ly  re c o m m e n d s  p io g lita z o n e  w ith  in su l in  
w h e n  a th ia z o lid in e d io n e  h a s  p re v io u s ly  h a d  a  m a rk e d  
g lu co se -lo w erin g  effec t, o r  w h e n  b lo o d  g lu co se  is n o t  
a d e q u a te ly  c o n ư o U ed  o n  h ig h -d o se  in s u l in  th e ra p y .
1. National Collaboratỉng Centre for Chronỉc Conditions/NĨCE. Type 2 

diabetes: the management of type 2 dìabetes: partiaỉ update (issued 
March 2010). Availabỉe at: http://www.nice.org.uk/nicemedia/pdf/ 
CG87NICEGuideUne.pdf (accessed 11/10/11)

2. Nathan DM. tí a i Medỉcal management of hyperglycemỉa ỉn type 2 
dlabetes: a consensus aỉgorithm for the initỉatỉon and adjustment of 
therapy: a consensus statement of the American Diabetes Assođation 
and the European Assodatỉon for the Study of Dỉabetes. Diabtía Can 
2009; 32: 193-203.

Dỉabetic complications. I t  h a s  b e e n  su g g e ste d  th a t ,  in  
a d d it io n  to  th e i r  h y p o g ly ca e m ic  e h e c t , th ia z o lid in e d io n e s  
m a y  h a v e  b e n e h d a l  eỉỉects in  th e  p re v e n t io n  oí m a c ro v a s-  
c u la r  d iab e tic  c o m p lica tio n s  (p. 4 6 2 .2 ) .  S tu d ie s 1’2 in  
p a tie n ts  w i th  ty p e  2 d iab e te s  m e ll itu s  h a v e  s h o w n  th a t  
p io g lita z o n e  m a y  s lo w  th e  p ro g re s s io n  o f  c a ro tid  in tim a -  
m e d ia  th ic k n e ss , a n  in d ic a to r  fo r c a rd io v a sc u la r  risk . It 
m a y  a lso  s lo w  th e  p ro g re ss io n  o f  c o ro n a ry  a th e ro s d e ro s is  
in  p a tie n ts  w i th  c o ro n a ry  a r te ry  d ise a se .3 T he  P R O ac tiv e  
s tu d y 4 o f se c o n d a ry  p r e v e n t io n  ío u n d  th a t ,  c o m p a re d  w ith  
p lac e b o  ( in  a d d it io n  to  u s u a l  m e d ic a tio n s  ío r  g lu co se  c o n - 
tro l), p io g lita z o n e  re d u c e d  th e  se co n d a ry  c o m p o s ite  e n d -  
p o in t  o f d e a th  h o m  a n y  c a u se , m y o ca rd ia l in fa rc d o n , a n d  
s tro k e . T h e re  tvas a lso  a  re d u c e d  n e e d  to  a d d  in s u l ỉn  fo r  
g lu co se  c o m ro l. H o w e v e r, th e r e  w as n o  s ig n ih c a n t d iííe r-  
e n c e  be tvveen  th e  g ro u p s  fo r th e  b ro a d e r  p r im a ry  e n d -  
p o in t  th a t  a iso  i n d u đ e d  a c u te  c o ro n a ry  sy n d ro m e , leg  
a m p u ta tio n , a n d  c o ro n a ry  o r  leg  re v a sc u la r is a tio n . S u b - 
g ro u p  an a ly s is ’ also  ĩ o u n d  th a t  p io g lita z o n e  re d u c e d  th e  
risk  o í  la ta l a n d  n o n -fa ta I  m y o ca rđ ia l in ía rc tlo n  a n d  a c u te  
c o ro n a ry  sy n d ro m e  in  p a tie n ts  w i th  a  h is to ry  o f  m y o -  
c a rd ia l ta fa rc tio n . T h e re  w a s  a lso  a su g g estio n  th a t  p iogli- 
ta z o n e  re d u c e d  th e  r isk  o f  r e c u r r e n t  sơ o k e , b u t  th e r e  w a s  
n o  e ííe c t o n  fiis t s tro k e s .6 I t w a s  u n d e a r ,  hovvever, 
v v h e th e r  th is  a p p a re n t  e ffec t o f p io g Iita z o n e  w a s  a p p lic a b le  
to  a ll ty p es  o f  s tro k e , as  d a ta  o n  s ơ o k e  p a th o lo g y  w e re  n o t  
a v a ilab le . A  m eta -a n a ly s is7 th a t  in d u d e d  th e  re su lts  o f 
P R O ac tiv e  vvith c a rd io v a sc u la r  o u tc o m e  d a ta  h o m  s tu d ie s  
o f g ly ca e m ic  c o n tro l ỉ o u n d  th a t  p io g lita z o n e  s ig n iẼ c a n tly  
r e d u c e d  th e  risk  o f d e a th ,  m y o ca rd ia l in la rc tio n , a n d  
sư o k e  in  a  d iv erse  p o p u la t io n  o f  p a tie n ts  vvith ty p e  2  d i a - . 
b e te s . Hovvever, th e  r isk  o f se rio u s  h e a r t  ía i lu re  w a s  
in c re a se d  (see  also  EK ects o n  th e  H e a rt, p . 500 .2 ).

I t is u n d e a r  v v h e th e r  o th e r  th ia z o lid in e d io n e s  m ig h t 
h a v e  s im ila r  e ííec ts  a n d  w h e th e r  p a tie n ts  a t  lovver r is k  m ig h t 
b e n e ftt.‘  R o sig lìtazo n e  a n d  p io g lita z o n e  a re  k n o w n  to  h a v e  
d ilíe re n t  e tte c ts  o n  lip id s  (p . 4 9 6 .1 )  a n d  th e re  is e v id e n c e  
th a t  ro sig Iitazone  m a y  h a v e  a d v e rse  c a rd io v a sc u la r  e tíec ts  
(p. 4 9 9 .3 ).
1. Langenỉeld MR. tí ai. Pioglitazone decreases carotid intima-media 

thickness independently of gỉycemic control in patỉents wiih type 2 
diabetes meỉlitus: results from a controỉỉed randomìzed study. Qreuỉation 
2005; 111: 2525-31.

2. Mazzone T. tí  ai. Eữect of pioglitazone compared wỉth gỉỉmepỉrỉde on 
carotid ữitỉma-tnedỉa thickness ỉn type 2 diabetes: a randomized triaL 
JAMA 2006ỉ 296: 2572-81.

3. Nissen SE. tí al. PERỈSCOPE ỉnvestỉgators. Comparison of pioglỉuzone vs 
gUmepiríde on progression of coronary atherosclerosls in patiems wỉth 
type 2 dỉabetes: the PERISCOPE randomized conưolled triaL JAMA 
2008; 299: 1561-73.

4. Dormandy JA. tí aỉ. Secoodary prevendon of macrovascular events in 
patientỉ wỉth type 2 dỉabetes ỉn the PROactỉve Study (PROspective 
piogỉlrAzone củnical Triăl In macroVascuỉar Events}: a randómlsed 
controỉled triaỉ. Lonctí 2005; 366: 1279-89.

5. Erdmann E  tí a i The effect oỉ piogỉitazone on recunent myocardlaỉ 
inỉarctỉon in 2,445 patienu wỉth type 2 dỉabetes and prevỉous 
myocarđial iníarction: results ừom the PROacđve (PROactỉve 05) Study. 
J  Am Coìi Cardỉoỉ 2007; 49: 1772-80.

6. WUcox R. tí  aL PROactỉve Investỉgators. Eíỉecu of pioglltazone ỉn 
patíents wỉth type 2 đỉabetes wỉth or wỉthỡuĩ prevỉous stroke; results 
ỉrom PROactìve (PROspectíve p!ogỉỉtAzone Cỉỉnical Trỉaỉ In macro- 
Vascular Events 04). Stĩvke 2007; 38: 865-73.

7. Lỉncoh AM, tí  aỉ. Piogiỉtaxone and rísk oỉ cardỉovascuỉar events ỉn 
pảtíenỉỉ wỉth type 2 dỉabetes mellitus: a meta-analysis of randomỉzed 
trials. JAMA 2007; 298: 1180-8.

8. Rizza R, tí aỉ. Commentary on the results and đinical implications of Jhe 
PROactíve study. Dtabtía Can 2005; 28:2965-7.

Liver disorders. S m all s tud ies  u s in g  p io g lita z o n e  in  
p a tie n ts  w ith  n o n a lc o h o lic  s te a to h e p a tit is  h a v e  rep o r te d  
im p ro v e m e n ts  in  in su l in  sen sitiv ity , liv e r  íu n c tio n , a n d  
h isto lo g y .1-* H o w ev er, w e ig h t g a in  w as c o m m o n 1-4 a n d  
b e n e ũ ts  w e re  n o t  m a in ta in e d  a fte r  t r e a tm e n t  w a s  
s to p p ed .4'5
ỉ. Promrat K, tí aỉ. A pilot study of pỉogHtazone treatment íor nonalcoholic 

steatohepatiôs. Hepatobgy 2004; 39:188-96.
2. Belíon E  tí al. A pỉacebo-controỉỉed trỉaí of pỉogỉỉtazone ỉn subjects wỉth 

nonaỉcoholỉc steatohepatitis. N En&ỉ J Med 2006; 355: 2297-2307.
3. Aithaỉ GP, tí a i Randomized. placebo-controlled trlaỉ oỉ pioglỉtazone ỉn 

nondỉabetíc subjects wỉth nonalcohoỉỉc steatohepatítỉs. Gastroenterology 
2008;135: 1176-84.

4. Sanyaỉ AJ, tí a i Piogỉỉtazone, vitaxnỉn E. or pỉacebo ỉor nonaỉcoholỉc 
steatobepatitis. N EngUMed 2010; 362: 1675-85.

5. Lutchman G, tí ai. The effects of dỉscontínuỉng pỉogỉỉuzone ỉn patỉents 
with nonalcohoỉỉc steatohepatìtis. Hqtatoỉogy 2007; 46: 424-9.

MaRgnant neoplasms. F o r  re íe re n c e s  to  th e  e x p e rim e n ta l 
u se  o ỉ  p io g litazo n e  w ith  ro ỉe c o x ib  a n d  tro ỉo s ỉa m id e  as 
an ti-an g io g e n ic  th e ra p y  fo r m a l ig n a n t  n e o p la sm s  see  Tro- 
fosfam ide, p . 878 .1 .

Psorìasiỉ. I t h a s  b e e n  sug g ested  t h a t  b y  b in d ỉn g  tó  p e ro x i-  
so m e  p ro liíe ra to r-a c tìv a ted  r e c e p to r  g a m m a  (PPARy), p ỉo - 
g litazo n e  m a y  h a v e  a n  a n ti- in f la m m a to ry  e f i e a  m  co n d i- 
t lo n s  such  as c h ro n ic  p laq u e  p so rias is  (p . 1688 .1 ) a n d  
p so ria tic  a rth r it is  (see S p o n d y lo a rth ro p a th ie s , p . 14 .3 ). In  
a  sm all o p e n -la b e l s tu d y ,1 o ra l d o se s  o f 30  m g  d a ily  w e re  
re p o r te d  to  im p ro v e  m o d e ra te  c h ro n ic  p la q u e  pso riasis in  
4  o f  5 p a tie n ts , w ỉth  d e h n ite  im p ro v e m e n t  se en  1 to  3 
m o n th s  a fte r s ta r tin g  th e ra p y . T re a tm e n t  w a s  s to p p e d  in  1 
o th e r  p a tie n t b e c au se  oi flu id  re te n tio n . I n  a  d o u b le -b lin d  
s tu d y ,2 70  p a tie n ts  vvith m o d e ra te  to  se v e re  d isease  w e re  
tre a te d  for 10 w eek s  w ith  d a ily  doses o f  p io g litazo n e  
I 5 m g ,  30 m g , o r  p laceb o . G re a te r  im p ro v e m e n ts  w e re  
re p o r te d  w ith  p io g litazo n e  th a n  w ith  p lac e b o , a n d  th e  
d o se  of 30 m g  a p p e a re d  to  b e  s lig h tly  m o re  eS e c tiv e  t h a n  
15 m g . A I2 -w e e k  ran d o m ise d  p la c e b o -c o n tro lle d  s tu d y 3 
In  41 p a tie n ts  also  w ith  m o d e ra te  to  se v ere  d isease  ío u n d  
t h a t  those  w h o  w e re  g iv e n  p io g li ta z o n e  1 5 m g  daily  p lu s  
a d t r e t i n  25 m g  daily  shovyed m o re  ỉm p ro v e m e n t  th a n  
p a tie n ts  g iven  a á ư e t in  p l ụ í  p lac e b o . T h e re  h a s  also b e e n  a 
r e p o r t4 oi im p ro v e m e n ts  in  t e n d e r  a n d  sw o lle n  jo in ts  in  a 
sm a ll g roup  o f p a tie n ts  w ith  p so ria tic  a x th ritis  w h o  w e re  
g iv e n  a h ig h  do se  o f p io g lita z o n e  (30  m g  tvvice daily ) fo r 
12 w eeks. F ỉu id  r e te n tio n  w as re p o r te d .

T h e  e f f e a  o f rosig litazone  h a s  also b e e n  sm d ie d  in  
m o d e ra te  to  s ev ere  c h ro n ic  p la q u e  p so rias is . T w o  large  
s tu d ie s  th a t  i n d u d e d  m o re  th a n  2 5 0 0  p a tỉe n ts  fo u n d  th a t  
ro sig litazone, in  o ra l doses  of 2 m g , 4  m g, o r  8  m g  daily , w a s  
n o  m o re  effective t h a n  p taceb o  o v e r  a  t te a tm e n t  p e rio d  of 12 
m o n th s .  S im ilar re su lts  w e re  a lso  ỉo u n d  i n  p a tie n ts  w h o  
c o n tìn u e d  in  4 4 -w e e k  b lỉn d e d  e x te n s io n  s tu d ie s . In te re s t-  
in g ly , im p ro v e m e n t o cc u rre d  in  a ll g ro u p s, a n d  th e re  w a s  
ev id e n c e  o f a  la rg e  p laceb o  re sp o n se .5
1. Robertshaw H» Friedmann PS. Pỉogỉỉtaxone: a promỉsỉng therapy for 

psorìãảs. Br J  Dermaĩoỉ 2005; 152: 189-91.
2. Shaíiq N. tí ai. Pỉlot triaỉ: pỉogUtaxone versus placebo in patíents with 

plaque psoriasis (the P6). ừ ứ j Dermatoỉ 2005; 44: 328-33.
3. Mỉctal R. a al. EỈGcacy and saỉety oí combinatỉon adtretin and 

pioglỉtazone therapy in patỉents with moderate to severe chroníc plaque* 
type psoriasis: a randomỉzed. double-blind. pUcebo-controlled dỉnical 
trial. Ảrch Dtrmatol 2009; 145: 387-93.

4. Đongam T, tí  al. Treatment of actíve psorỉatíc artbrỉtỉs wỉth the PPAR Y 
ligand piogỉỉtazone: an open-label pỉlot study. Rheumatobgy (OxỊord) 
2005; 44: 126-9/

5. EUis CN. tí al. Avandia Psoríads Study Group. Pỉacebo response in two 
long-term randomizeđ psorỉasis studies that were negatỉve for 
rosiglitazone. Am J Clitĩ Dermatol 2007; 8ỉ 93-102.

Reperfusion and revascularisation procedures. T hiazoli- 
d in ed io n e s  a re  u n d e r  in v e s tig a tìo n  in  th e  p re v e n t io n  of 
res tenosis  a f te r  p e rc u ta n e o u s  c o ro n a ry  re v a sc u la risa tio n  
p ro ce d u re s— see  u n d e r  R osig litazo n e , p . 4 9 9 .2 .

Adverse Effects and Precautions
A s ío r  R osig litazone, p . 499 .2 . T h e  e ííec ts  o f p io g liu z o n e  o n  
se ru m  lip id  c o n c e n tra tio n s  a p p e a r  to  d iííe r  fro m  th o se  of 
rosig litazone , see  p . 4 9 6 .1 . O th e r  a d v e rse  e ííe c ts  rep o r te d  
in d u d e  u p p e r  re s p ira to ry - t ra d  in fe c tio n s , h a e m a tu r ia ,  a n d  
v isu a ỉ d istu rb an c e s . F o r  p re c a u tio n s  a n d  c o n tra - in d ic a tio n s  
to  th e  use  o f  th ia z o lid in e d io n e s  i n  h e a r t  ỉa i lu re  see  EH ects 
o n  th e  H eart, u n d e r  R osig litazone, p . 5 00 .2 . L iver íu n c tio n  
sh o u ld  b e  m o n ito re d  p e rio d ica lly  as  t h e r e  h a v e  b e e n  
iso la te d  rep o rts  of liv e r  d y sh m c tio n , a n d  th e  d ru g  s h o u ld  b e  
u s e d  vvith c a u tio n  in  p a tie n ts  w i th  h e p a tic  im p a irm e n t  (see 
p . 496 .2 ).

A n  in c re a se d  risk  o f b lad d e r  c a n c e r  h a s  b e e n  re p ọ r te d  fo r 
p io g litazo n e  (see  p . 4 9 6 .1 ).

Incidence of adverse effects. T h e  p lace b o -co n tro U e d  
P R O active s tu d y 1 o f p io g lita z o n e  fo r  s e c o n d a ry  p re v e n t io n  
o f  ca rd io v a sc u la r  e v e n ts  in  p a tie n ts  w i th  ty p e  -2 (ữabetes 
re c o rd e d  o e d e m a  in  2 6 .4 %  o f 2 6 0 5  p a tìe n ts  g iv en  p io g lita - 
z o n e , c o m p a re d  w ith  15 .1%  in  2 6 3 3  g iv e n  p laceb o ; h e a r t  
ía i lu re  o c c u rre d  in  10 .8%  a n d  7 .5 % , resp e c tiv e ly , b u t  
r a te s  of d e a th  h o m  h e a r t  ía i lu re  w e re  s im ila r  fo r  th e  2 
g ro u p s. T h e  s tu d y  a lso  ỉo u n d  a n  in c re a se d  ra te  o f h a a u r e

The Symbol t  denotes a preparation no longer actively marketed
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in  w o n ie n  g iv e n  p io g Iita z o n e . A v e ra g e  vveight g a in  w a s
3 .8  k g  (a f te r  3 0  m o n th s  o r  a t  t h e  ũ n a l  v isit)  c o m p a re d  
w ith  a  lo ss  oỉ 0.6 k g  fo r  p lac e b o . H y p o g ly c a em ia  o c c u ư e d  
in  2 7 .2 %  o f p a tie n ts  t re a te d  w i th  p io g lita z o n e , c o m p a re d  
w ith  1 8 .8 %  in  t h e  p lac e b o  g ro u p , b u t  w a s  h ig h ly  d e p e n -  
d e n t  -on t h e  u s e  o f  o th e r  a n tid ia b e t ic  d ru g s, p a rt ic u la r ly  
in su lin  a n d  s u lío n y lu re a s .

A  s tụ d y  o (  p o s tm a rk e t in g  e v e n ts  u s e d  d a ta  b o m  m o re  
t h a n  1 2 0 0 0  p a tỉe n ts  s ta r te d  o n  p io g li ta z o n e  ư e a tm e n t ,  
a ỉm o s t a ll o ỉ  w h o m  vvere a lso  ta k in g  a t  l e a s t  o n e  o th e r  o ra l 
a n tíd ia b e tìc .2 T h e  su sp e c te d  a d v e rs e  e ữ e e ts  m o s t  e o m m o n ly  
a tt r ib u te d  to  p io g lita z o n e  w e re  m a la ise  o r  la ss iru d e , n a u s e a  
o r  v o m ítin g , di77iness, h e a d a c h e , d ia r rh o e a ,  o e d e m a , v isu a l 
d is tu rb an c e s , j o in t  p a in ,  a n d  vveight g a in .

1. Donnandy J. tí al. PROactíve mvestígaỉon. Safety and tolerabilỉry of 
pỉogỉitazon<e ỉn high-risk patients vvith typc 2 dỉabetes: an overvỉew of 
data ỉrom PROactive. Druỷ Sãftty 2009; 32: 187-202.

2. Kaslhvạỉ R„ tí aL Monỉtoring the safety of piogỉitaxone: resuỉts of a 
prescriptioB-event monỉtoring study oí 12 772 patíents in England. DruỊ 
Saỷtíy 2008; 31: 839-50.

CardnogenicHy. A n  in te r ũ n  re p o r t  of a  lo n g itu d ỉn a l  
c o h o rt  s tu d y 1 c o n c lu d e d  th a t  p io g li ta z o n e  u s e  fo r  m o re  
th a n  2  y e a rs  w a s  vveakly a s so r ia te d  w jth  a n  in c ie a se d  risk 
o f b la d d e r  c a n ce r . T h is p ro m p te d  th e  FDA 10  re c o m m e n d  
th a t  p io g li ta z o n e  s h o u ld  n o t  b e  u se d  in  p a tie n ts  w ith  
a c tiv e  b la d d e r  c a n c e r , a n d  u s e d  vvith c a u tio n  in  th o se  vvith 
a  h is to ry  o f th e  d ise a se .1 H o w e v e r, b a sed  o n  th is  a n d  o th e r  
e p id em io lo g ica l s tu d ie s , th e  EM E A  c o n c lu d e d  th a t  piogli- 
taz o n e  s h o u ld  b e  a v o id e d  in  p a tie n ts  w i th  e i th e r  a h is to ry  
of b la d d e r  c a n c e r  o r  c u rr e n t  d ise a se .3

1. Lewỉs JD, et al. Rlslc of bladder cancer among diabetỉc patỉencs ưeated 
wtth piogIiuzonc: ỉnterìro reporr oi a longỉtudinal cohort study. Dìabtitĩ 
Can 2011; 34: 916-27.

2. FDA. Updỉte lo ongoing salety revìcvr ot Acios Ipiogliurone) and 
increased risk of bladder cancer (issued lỉita June. 2011). Availablc ai: 
http://www.fda.gov/Dmgi/DrugSaIcty/ucm239150.htm (acccssed 
01/08/11)

3. EMEA. European M cdicines Agency recommends new
contra-lndỉcatíoni and wamỉngs for piogUuxone to reduce smaU 
ỉncreased risk oí bladder cancer bcncflt-rỉsk balance remaỉm poỉìtive in 
a limited populadon of type 2 diabetics (issued 21st Ju!y. 2011). 
AvaQable at: http://www.ema.europa.eu/docs/en_GB/document_
library/Press_release/2011/07/WC500109I76.pdf (acceẽsed 01/08/11)

Effeds on Rpidỉ. T h ia z o lid in e d ìo n e s  a re  re p o r te d  to  a ííec t 
s e n im  c o n c e n tra t io n s  o f  lip ids. C o m p a re d  w ith  p lac e b o  in  
s h o r t - te im  s tu d ie s ,1'2 p io g li ta z o n e  h a s  b e e n  to u n d  to  
re d u c e  trig ly c e rid e s , in c re a se  h ig h -d e n s ity  l ip o p ro te in  
(H D L )-cho lestero l, a n d  h a v e  l it tle  o r  n o  e t l e a  o n  lo w -d e n -  
s ity  l ip o p ro te in  (LD L)- a n d  to ta l  c h o le s te ro l. P o o led  d a ta  
fro m  4  s tu d ie s  o f  p io g li ta z o n e  g iv e n  fo r a  y e a r, u se d  a lo n e  
o r  w ith  m e t ío n n in  o r  a  s u lío n y lu re a ,  a lso  ío u n d  th a t  p io -  
g lita zo n e  re d u c e d  trig iy c e rid e s  a n d  in c re a se d  H D L -cho les- 
te ro l.3 T h e re  w e re  a lso  re d u c t ío n s  in  fre e  ía t ty  a d d  c o n - 
c e n tra tìo n s  a n d  in  t h e  ra t io  oi to ta l  to  H D L -cho lestero l.

In  s tu d ỉe s  o f p a tie n ts  t r a n s ỉe r re d  fro m  tro g lỉta z o n e  to  
a n o th e r  th ia z o lid in e d io n e , Iip id  p ro ỉU es h a v e  ỉm p ro v e d  in  
th o se  g iv e n  p io g lita z o n e ,* '5 b u t  s ig itih c a m  in c re a se s  in  to ta l 
a n d  L D L -ch o leste ro l, a n d  trig ly ce rid es , h a v e  o c c u rre d  in  
so m e p a t ie n ts  t r a n s íe r re d  to  rosig litazone .*  A  c o n tro lle d  
s tu d y 4 in  m o re  t h a n  8 0 0  p a tie n ts  vvith ty p e  2  d iab e te s  a n d  
d y s lip id a e m ỉa  h a s  a lso  d ire c tly  c o m p a re d  th e  eH ects o í  rvvo 
th ia z o b đ in e d io n e s , S n d in g  a g a in  a m o re  d e s ira b le  re sp o n se  
to  p io g Iita z o n e  t h a n  to  ro s ig lita zo n e . T rig lyce rides  sig- 
n iB c a n tly  d e c re a se d  w i th  p io g li ta z o n e  b u t  in c re a se d  w ith  
ro sig lita zo n e , g r e a te r  r ises  in  H D L -ch o leste ro l o c c u rre d  vvrith 
p io g li ta z o n e  t h a n  r o s ig l i ta z o n e . a n d  a lt h o u g h  b o th  
in c re a se d  L D L -ch o leste ro l t h e  e ffe c t w a s  less s ig n iíic a n t 
vvith p io g li ta z o n e .6 T h e  s tu d y  a lso  ỉo u n d  th a t  th e s e  d ru g s  
h a d  d iỉf e re n t  e ttc c ts  o n  l ip o p ro te in  p a r t id e  c o n c e n ơ a t io n s  
a n d  s ữ e .6'7

W h e th e r  th e s e  e ữ e c ts  o f p io g li ta z o n e  re d u c e  ca rd io v a s-  
c u la r  r isk  i n  p a tie n ts  w i th  ty p e  2  d ia b c te s  is y e t  to  b e  fu l]y  
es ta b lish e d , b u t  t h e  la rg e  p ro sp e c tiv e  P R O active  s tu d y  d id  
suggest t h a t  i t  c o u ld  re d u c e  th e  risk  o f  m a c ro v a sc u la r  e v e n ts  
in  p a tie n ts  V íith  e v id e n c e  o f  m a c ro v a sc u la r  d isease . 
a l th o u g b  t h e  risk  o f  h e a r t  la i lu re  a p p e a rs  to  b e  increased 
(se è  D ia b e tic  C o m p lic a tio n s . p .  4 9 3 .2 , a n d  E ữ e c ts  o n  th e  
H eart, u n d e r  R o sig litazo n e , p . 5 0 0 .2 ).

1. IQpnes MS, tí al. Pỉog]íttzone bydrochloride ỉn combinstỉon wiih 
suĩíònyiurea therapy Improves gỉycemỉc controỉ ỉn patiems tviih lype 2 
đabetés mellitur 1 randomUed. placebo-comrolled stuđy. Am ĩ  Med 
2001; 111: 10-17.

2. Roseobỉatt Sa tí aì. The ỉmpact of piogỉìtazooe on glycemic con troi and 
athérogemc đysỉỉpkỉemia ỉn patients wỉih type 2 dỉabetes meQỉtus. Cơron 
Artery Du 2001; 12: 413-23.

3. Khan M, ti al. Eữeas oi pỉogỉiuxone on the components of diabetic 
dyslỉpidaemỉa: resuỉts oỉ double-blỉnda multicentre. randomistd studits. 
ĩitU Om  Proa 2004; 58: 907-12.

4. Gegick CG, Aỉtheimer MD. Comparúoo oỉ eũects oỉ thUzolidinedioneỉ 
OD cardỉovascular ỉìỉk íactors: obscrvatỉom ỉrom a dỉnicai praaice. 
EidocrPraa 2001; 7: 162-9.

5. Khan MA, ttũLK  pTOspective, randomixed comparlson oí the raeubotic 
eSects oí pioglỉtaxone or rosigliuzone in patients with type 2 diabetes 
who were prevkniỉly treated vvith troglỉtazone. Dừtbtta Cart 2002; 25: 
708-11.

6. Gokỉberg RB, tí aL GLAI Study Invesdgators. A Cỡonparíson of Upid and 
gỉycemỉc eữects of pỉoglỉtazone and rosigUtaxone in patỉenu with cype 2 
diabetes and dyslipidcmia. Diabeta Can 2005; 28:1547-54.

7. Deeg MA. ctaL GLAỈ Study Investígaỉon. Pioglỉtazone and rosigỉỉtazone 
ha ve differem eữeas on serum lipoproiem partide concentratìons and

sỉzes in patíents vvỉth type 2 díabetes and dysllpỉdemia. Diabtíet Can 
2007; 30; 2458-64.

Effects on tfie liver. T h e re  h a v e  b e e n  iso la te d  re p o r ts  o í 
h e p a to c e llu ia r  in ju r y  in d u d in g  ỉa ta litie s , i n  p a t ie n t ỉ  
r e c e iv in g  p io g li ta z o n e .1'4 H o w e v e r, re tro sp c c tỉv e  an a ly s is  
o Ị  a  m ed ic a l  a n d  p h a rm a c y  c la im s  d a ta b a s e  ỉ o u n d  n o  ev i- 
d e n c e  o f  a n  i n a e a s e d  r is k  o f  l iv e r  ỉa i lu re  o r  h e p a ti ti s  fo r  
p io g lita z o n e , c o m p a re d  vvith  ro sig lita zo n e , su U o n y lu re a s , 
o r  m e t ío n n in .7 A d d itio n a lly , a  3 -y e a r  r a n d o m ise d  s tu d y  o f  
l iv e r  sa ỉe ty  in  ty p e  2  d iab e tic s  u s in g  p io g li ta z o n e í  shovved 
n o  se rio u s  d ru g - in d u c c d  l iv e r  in ju ry .

UK a n d  u s  lic e n se d  p r o d u a  in ío r m a t io n  re c o n u n e n d s  
th a t  l iv e r  e n z y m e s  s h o u ld  b e  c h e c k e d  b e ío re  s ta n in g  
th e r a p y  w i th  p io g lita z o n e ; p a tie n ts  w i th  a m in o ư a n s íe ra s e  
(ALT) c o n c e n tra tio n s  m o re  t h a n  2 .5  tim e s  th e  u p p e r  lim it of 
n o r m a l  s h o u ld  n o t  b e  g iv e n  p io g li ta z o n e . ALT c o n c e n ư a -  
t ío n s  s h o u ld  t h e n  b e  m o n i to re d  p e r ío d ic a lly  d u r in g  
t re a tm e n t.  If ALT c o n c e n ữ a tío n s  rise  to  m o re  t h a n  3 tim e s  
th e  u p p e r  lim it o f  n o rm a l  a n d  re m a ín  so  a í te r  re te s tin g  th e n  
ư e a tm e n t  w ith  p io g li ta z o n e  sh o u ld  b e  s to p p e d ; t re a tm e n t  
sh o u ld  a lso  b e  s to p p e d  if j a u n d ic e  d e v đ o p s .

1. Maeda K. Hepatocelỉuiar Lnịury in * paticnĩ receiving pioghtazone. Anrt 
Intem Mid 200Ì : 135: 306.

2. May LD. tỉ al. Mỉxed hepaiocellular-cholesiatic liver injury aíter 
pioglitazone iherapy. Ann hxtcm Med 2002; 136: 449-52.

3. Pimo AG, ỉt ai. Severe but reversibtc cholestatic liver injury aíter 
pỉoglitaione therapy. Ann Inttm Mid 2002; 137: 8S7.

4. Chase MP. Yarze JC. Pìogluazonc-asscM.iaicd íuỉminam hepaiic Lìiture. 
Am J Gastraetueroí 2002; 97: 502-3.

5. FarIey'HiUs E tí ai Fatai lívcr íaiiure associated wiih piogHtazone. BMJ 
2004; 329: 429.

6. Floyd JS, tí a i Case seríes oí liver íailure associaied vvíth rosigiiiazone 
and pỉogỉỉuxone. ĩharmacơtpititmioỉ DruỊ Saỉity 2009; 18: 1238-43.

7. Rajagopa!an R. tí úi Comparỉson oí pioglitozone with oiher anĩidiabetic Ị 
drug< for assoòated incidence of liver íailure: nơ evỉdence oí increased 
riskoíliver ỉailure vviih pÌogỉiU7one. Pmbetcỉ Obtí Mỉĩab 2005; 7: 161-9.

8. Tolman KG. tí ai. Liver saíety in patients v%*ith rype 2 diabetes ireated 
wiih pÌoglíuzone: results ỉrom a 3-year. randomized. comparator- 
conưolled study in the us. Druj SaỊety 2009; 32: 787-800.

Porphyria. T h e  D ru g  D a ta b a se  fo r  A c u te  P o rp h y ria , c o m - 
p iled  b y  th e  N orvvegian  P o rp h y ria  C e n tre  (N A PO S) a n d  
th e  P o rp h y iia  C e n ư e  S w e d e n , d a s s ih e s  p io g li ta z o n e  as  
p ro b a b ly  p o r p h y r in o g e n ic  i t  s h o u ld  b e  p re sc r ib e d  o n ly  fo r 
c o m p e llin g  re a so n s  a n d  p re c a u t io n s  s h o u ld  b e  c o n s id e re d  
in  all p a tie n ts .1

1. The Drug Daubue for Acuie PorphyTia. Available at: hnp://www. 
drugs-potphyria.org (acccssed 06/10/11)

Interactions
P io g litazo n e  is e x te n s iv e ly  m cta b o lis e d . m a in ly  b y  th e  
c y to c h ro m e  P 4 5 0  i s o e n ry m e  CY P2C8. W h e n  g iv e n  vvith 
g e m fib ro z il  a n  in h ib i io r  o f  CY P2C8, th e r e  xnay  b e  a 
th re e ỉo ld  in c re a se  in  th e  A U C o f p io g lita z o n e ; a  d c c re a se  in  
p io g lita z o n e  dose  m a y  b e  n e e d e d  if i t  is g iv e n  vvith 
g em fib roz il o r  s im ila r  CY P2C8 in h ib ito rs . C o n v e rse ly , 
r if a m p id n , a p o te n t  in d u c e r  o f  c y to c h ro m e  P450 , h a lv e s  th e  
A U C of p io g lita z o n e  w h e n  b o th  a re  g iv en , a n d  th e  
p io g Iita z o n e  do se  m a y  n e e d  to  b e  in c re a se d .

U se  o f in su l in  w ỉ th  p io g li ta z o n e  m a y  in c re a se  th e  risk  of 
o e d e m a  a n d  h e a n  ía i lu re  (see  a lso  E ííec ts  o n  th e  H eart, 
u n d e r  R o s ig liu z o n e ,  p .  5 0 0 .2 ,  a n d  A d m in is tr a t io n ,  
p . 4 9 3 .1 ).

An ti ba de ria Is. S ee u n d e r  R o sig lita z o n e . p . 5 0 1 .1 , fo r  a 
r e íe re n c e  to  th e  in te ra c t io n  be tvveen  p io g li ta z o n e  a n d  rìỊ- 
ampỉcin. F o r  a  r e p o r t  o f  h y p o g ly c a e m ia  vvhen  gatiỊìoxaàn  
w as g iv e n  to  a  p a tie n t  a lr e a d y  re c e iv in g  o ra l h y p o g ly ca e -  
m ics in d u d in g  p io g lita z o n e , see  p. 3 04 .1 .

Lipid reguloting drugs. F o r  re ỉe re n c e s  t o  t h e  in te r a a io n  
b e tw e e n  p io g li ta z o n e  a n d  gcm Ịỉbroĩil, see  u n d e r  R osig lita - 
zo n e , p . 5 01 .1 .

Pharmacokinetics
P io g lita z o n e  is rap id ly  a b so rb e d  a f te r  o ra l  d o ses. P eak  
p la sm a  c o n c e n ư a tio n s  o c c u r  sv ith in  2  h o u r s  a n d  b io av a il-  
a b ility  ex c ee d s  8 0 % . P io g lita z o n e  is m o re  t h a n  9 9 %  b o u n d  
to  p la sm a  p ro te in s . I t  is e x te n s iv e ly  m eta b o lis e d , m a in ly  by  
th e  q r to c h ro m e  P 4 5 0  iso e n z y m e  CY P2C8 to  b o th  a c tiv e  a n d  
in a c tiv e  m e ta b o li te s . I t  is e x c re te đ  in  u r in e  a n d  tae c e s  a n d  
h a s  a  p lasm a  h a lf- life  o f  u p  to  7  h o u rs .  T h e  ac tiv e  
m e ta b o b te s  h a v e  a h a lí - lh e  o f  u p  to  2 4  h o u rs .

Preparatìons
Proprielory Preparations (details a re  given ứi V olum e B)

Single-ingredienl Preparations. Arg.: Aaos; Cereluc; Higlucem; 
M iglen; pioglit; P iotam ax: Zatium ; A usíraL: Acpio; Actos; Vexa- 
zone; A ustria:  Actos; Beìg.: Actos; B ra ĩ.:  Actos; Aglitil: Piotaz; 
Canad.: Actọs; Chile-. A a o s ; Tiazac: Zatium ; c h in a :  A ctins (5 ; 
ÍT); A a o s  (3 rộ fí6 ); A n Ke T uo  ( $ “ĩ3 c); A n Long Ping (5 1 Ề  
T ) ;  B e iu n g n in g  (ỊẪISỸ); D un  Ling (® M ); Jia  Pu_Xi ( (Ề -# S ); 
J iang  s h u a n g  (ỈỈM); Kai Bao W ei Y uan ( S lắ S 7 G ) ;  Kasiping 
(-^ặ)5ỊZ); K echeng (ộfjS ); Lie L uo (ỹ!l?&); O u Di Bei (Efc3âF.); 
Q ian E r (fif/K); Rui Ge U n  ($SíỊ&l|ỄS); Rui Tong (S H Í); Tai Luo 
Ping (%&&¥■); W an Su M in (TĩĩS-̂ iy. VVei Yuan (tỄTÊ); Yi You

{MS.); Cz.: Actos; G lustin; Dennu: A a o s ; FirL: Actos; Fr. 
A ctost; Ger.: Actos; Gr.: Actos; Hong Kong: Actos; Hung. 
Actos; India: B etapride; DepeU Diaglit; D iavista; G-Tase; Glita, 
Glito; G litten Glizone; G luũt; K-Pio; U ta; Logit; Oglo; O pam ; p* 
Glitz; Pepan  Piom ed; Piosaỉe; Piozulin; Indon.-. Actos; Deculin; 
P ionix-M ; P ionix; IrL: Actos; G lusứn; IUÚ.: Actos; Jpn: A aos; Malaysũr. A ao s ; Mex.: Zactos; Netìu: A rtos; Glustin; Paglitaz; 
S eploglin t; Sym pion; Norw.: Actos; NZ: Actos; Pizaccord; Phi- lipp.: Actos; D iabetone; Glitaz; G litter; GIizone; GIucozone; 
Insu lac t' Piotaz; P iouno; P iozan  Piozone; Ppar, Prlalta; Pyoglit; 
Zolid; Zypỉ; Pot.: Actos; G lustín; Port.: Actos; G lustin ' Rus.: 
A a o s  (A ktoc); A m alvia (AMankBHg); A strozone (AcipoaoH); 
D iab-N orm  (flHa6-HopM); D iaglitaion  (TlHar/iHTaaoH); Pioglar 
(ĩlnom ap); Piogiit (IlHoniHT); S~Afr.: Actos; singapore. Actos; Spain: Actos; G lustin; Swed.: Actos; Switỉ.: Actos; Thai.: Actos; 
G iuzone; GIubosiL' Piozone; Senzulin; u tm o s; Turk.: Actos; 
Dropia; Gliíix; Pioíorce; P iogtan; Piondia; UK: A aos; Glidipìon; Ukr.: N ilgar (Hsuưap)t; Pỉoglar (ĩlaor/iap); Pioz (I1Ì03); USA: 
Actos; Ví »Ííz .: Actos.

Muhi-ingredient Pieparations. Austria: Com petact; Tandem act; Chile: A a o s  M et; China: F u ru itong  (® 5S ® ); Cz.: C o m p etaa ; 
G lubrava; Tandem act; Fr.: C o m petactt; T an d em artt; Ger.:

! Com petact; Tandem act; Gr.: Com petact; Hong Kong: Actosmet: 
; Hung.: Com petact; ìndia: Adride-P; Bigan-P; Cetapin P; D aor- 
• ide-PM ; D iam et PG; Dianosis-P3; Diavista-M ; Diazero-PM ; Dibi- 
ị glim-P; Euglim -M P: Euglim -P; Euroglip F one; E xerm et P; G- 
I Tase G; G-Tase M; G em er P; Gimip-PM ; Gitar; Glamor-P; Gla- 
j m or-PM ; G lim estar PM; Glimizide-PG; G)inisiie-MP; Glimy-MP;
: Glimy-P; Glita-M; G lita lo r  Glitter-M ; Glizonc-M ; GLP-PM; Glu- 
ị conorm -P; Glucut-GM P; Glỵciphage PG; G lvdphage-P: GPM; 
ị ldapride-PM ; loglim e; Tscept-P: K-Pio-G; K-Pio-M; Lita-M;
I M atce-P; M atce-PG; M etanorm  P; M etride plus; M opaday; O ne 

Dia; P&M; P-Glitz M; P iom ed M; Piosate MF; lrl.: Com pctact; 
Glubrava; TandcmaCT; Ital.: C om petact; T a n d e m a a ; Jpn: Lio- 
vel; Sonias; Mac.: Com peiact; D iabam et; Neíh.: Com petaci; 
Glubrava; Tandem act; Nonv.: C o m p e ta a ; Philipp.: Actosmel; 
Asenza Plus; P ria lta -M et Pol.: C o m p etaa ; Glubrava: Tande- 
m a n : Port.: C o m p e ta a ; G lubrava: T andem act: Spain: Com pe- 
tact; G lubrava; Tandcm act; Swed.: C o m p e ta a ; Switz.: Com pe- 
ta a ;  Thai.: A ao sm et; Turk.: D ropia-M et; Preko; UK:
C o m p etaa ; Ukr.: Tripride (Tpiinpaiin); USA: A ctoplus M et; 
D uetaci; Oseni.

phormocopoeial Preporatíons
U SP 36: Pioglicazone a n d  G lim epiride Tablets; Pỉoglitazone an d  
M etlorm in H ydrochloride Tabletỉ; Pioglitazone Tabletỉ.

P ra m lin t id e  (BAN. USAN. rtNNi
AC-0137 (pramlintide or pramlintide acetate); AC-137;
Pram lintida; P ram lin tidum ; P ram lin tyd;T ripro-am y!in ; npaM -
/1HHTM/Ị.
Ci 71 HajJNslOs3Sí=3949.4
CAS— 151126-32-8.
ATC —  A10BX05.
ATC Vet— QA10BX05.
UNII —  D3FM8FA7BT.

PramlinHde Acetate I8ANM, USAN, riNNSAì 
AC-0137 (pramlintide or pramlintide acetate); Acetato de 
pramlintida; Pramlindde, Acétate de; Pramlintidi Acetas; 
npaM/iMHTMfla AụeTaT.
25-L-Proline-28-L-proline-29-L-prolineam ylin (human) 
acetate hydrate.
C i í i Hị ị ĩ Nị i O ị ỉ Sị , xC ị H^O;, j/H20  
CAS —  196078-30-5.
ATC —  A108X05.
ATCVet— QA.108X05.
UNII — 726I6TE06G. •

In co m p a tib ilily . T h e  p o ss ib le  e í í e a  o f m ix in g  p ra m lin t id e  
vvith ìn su l in  ( re g u la r  o r  iso p h a n e )  in  t h e  sa m e  sy rin g e  h a s  
b e e n  s tu d ie d .1 P a tie n ts  w i th  ty p e  1 d ia b e te s  w e re  g iv e n  
th e  s tu d y  tre a tm e n ts ,  e i th e r  s e p a ra te ly  o r  a s  a c o m b in a tio n  
m ix e d  vvith in  5 m in u te s  b e ío re  in je c tio n , o n  s in g le  o c c a -  
s io n s  in  a  cxossover s tu d y . A lth o u g h  th e r e  vvere m in o r  
c h a n g e s  i n  th e  p h a rm a c o k in e ú c s  o f  p ra m lin t id e ,  t h e y  
w e re  c o n s id e re d  to  b e  d in ic a lly  in sig n i& can t. H o w e v e r, 
th e  a u th o n  c a u tio n e d  th a t  t h e  s tu d y  d id  n o t  c o v e r  t h e  íu ll 
ra n g e  o f in su lin  to rm u la t io n s  a v a ila b le , t h e  lo n g - te rm  u se  
o ỉ  su c h  c o m b ln a tio n s , o r  th e  r a n g e  o f d o se s  u se d  in  đ ỉn ic a l  
p rac tic e . L icen sed  p r o d u a  in ío r m a t io n  fo r  p ra m lú it id e  
w a m s  th a t  it s h o u ld  n o t  b e  m ix e d  in  t h e  sa m e  s y rin g e  
w ith  in su l in  b e c a u se  o f  re p o r te d  c h a n g e s  in  th e  p h a rm a c o -  
k ỉn e tìc  p a ra m e te r s  o f p ra m lin t id e .

1. Weyer c  «  í/. Propenies of pramlintỉdc and insulin upon mỉxing. Am J 
H eãhh-Sytí Pkarm  2005 ; Í 2 :  8 1 6 -2 2 .

ưses a n d  A d m in is tra t io n
P ra m lin tid e  is a  s y n th e t ic  a n a lo g u e  o f  a m y lin , a  p a n c re a tic  
p e p iid e  h o r m o n e  th o u g h t  to  p la y  a  ro le  i n  th e  re g u la tio n  o f 
g lu co se  h o m o e o s ta s is . I t  d i tíe rs  f ro m  a m y lin  b y  re p la c e m e n t  
w i th  p ro lin e  a t  p o s it io n s  2 5  (a la n in e ) ,  2 8  (se rin e ) , a n d  2 9  
(se iìn e ) .  P ra m lin tid e  s lo w s th e  r a te  o f  g a s tr íc  e m p ty in g .

AU CToss-reíerences reíer to entries in Volume A

http://www.fda.gov/Dmgi/DrugSaIcty/ucm239150.htm
http://www.ema.europa.eu/docs/en_GB/document_
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p re v e n ts  th e  p o s tp ra n d ia l  rise  i n  g lu c a g o n  c o n c e n tra tío n s , 
a n d  re d u c e s  a p p e ti te . I t  is u s e d  in  t h e  m a n a g e m e n t  of 
d ia b e te s  m e ll ỉtu s  (p. 4 5 9 .1) t h a t  is n o t  a d e q u a te ly  co n tro Q ed  
b y  m e a ltim e  in su l in  th e ra p y . P ra m lin t id e  is g iv e n  as  th e  
a c e ta te , b u t  d o sés  a re  e x p re s se d  in  t e n n s  o f  th e  b ase .

I n  p a tỉe n ts  w i th  ty p e  1 d ia b e te s  m e ll itu s , a n  in it ỉa l  d o se  o ỉ 
p r a m lin tid e  lS m ic ro g ra m s  is g iv e n  s u b c u ta n e o u s ly  im m e - 
d ia te ly  b e ío re  m a jo r  m ea ls . T h e  d o se  o f  a n y  ra p id -ac tln g  o r 
s h o rt- a c tin g  in su lỉn s , in c lu d ỉn g  p re m ix e d  in su lin s , g iv en  
b e ío re  m e a ls  s h o u ld b e  h a lv e d . T h e  p ra m lin t id e  d o se  m a y  b e  
in c re a se d  in  in c re m e n ts  o f  15 m ic ro g ra m s  to  a  m a in te n a n c e  
d o se  o f  3 0  o r  Ổ0 m ic ro g ra m s w h e n  n o  d in ic a ỉỉy  s ig n ih c a n t 
n a u s e a  h a s  o c c u rre d  ỉo r  a t  lea s t 3  days. O n c e  th e  
m a in te n a n c e  d o se  oí p r a m lta t id e  h a s  b e e n  a c h ie v e d , th e  
d o se  o ỉ  in s u l in  s h o u ld  b e  f u r th e r  a d ju s te d  ỉo r  o p tim u m  
g ly ca e m ic  c o n tto l .

I n  p a d e n t ỉ  w i th  ty p e  2  d ia b e te s  m e l l i tu s  w h o  a re  u s in g  
in su lin ,  t h e  in it ia ỉ  d o se  o f  p ra m lin t id e  is  60  m lc ro g ram s, 
s u b c u ta n e o u s ly ,  im m e d ia te ly  b e ỉo re  m a jo r  m ea ls . T h e  dose 
m a y  b e  in c re a se d  to  1 2 0 m ic ro g ra m s  w h e n  n o  n a u s e a  h as  
õ c c ũ rre d  ío r  3 to  7  d ay s. T h e  d o se  o ỉ  in s u ỉ in  th e ra p y  sh o u ld  
b e  a d ju $ te d  a s  d e sc rib ed  fo r  p a tie n ts  w i th  ty p e  1 d iab e tes  
m e ll itu s  (ab o v e ).

R e íe re n c e s .
1. Hỡỉỉander PA, t í  oi. Pramlíntide as an adjunct to ỉnsulỉn therapy 

lmproves long-term glycemỉc and Wcight controỉ in patíents wỉth type 2 
diabetes: a 1-ycar randomixed controHed trỉal. Dìabcta Can 2003; 26: 
784-90.

2. Kruger DF, Gloster MA. Pramllntìdc for the Qreatment oỉ insuỉỉn- 
requỉríng. diabetes mellỉtus: ratìonaỉe and revỉew oỉ đtaicaỉ data. Drugs 
2004; 64: 1419-32.

3. Ratner RE, tí  ai. Amyỉỉn repỉacement with pramỉỉndde as an adjunct to 
insulỉn therapy ỉmproves long-term gỉycaemỉc and weỉght control ỉn 
type 1 diabetes meilỉtus: a 1-ỹear, randomỉxed controỉỉed trỉaL Díabtí 
Meứ 2004; 21: 1204-12.

4. Rỉddỉe M* tí al. Pramlintíde improved glycemic control and reduced 
vveight ỉn patỉents vvith rype 2 diabetes usỉng basaỉ insulỉn. Dừứxtes Can 
2007; 30: 2794-9.

5. Sỉngh'Franco D, tí  aỉ.^Pramlìntìde acetate ln]ectỉon for the treacment of 
type ỉ and type 2 dỉabetes meỉlỉtus. ơin Ther 2007; 29: 535-62.

6. Ryan G, tí ai. Revỉew oỉ pramlỉnúde as ađịunctíve therapy in treatment 
o i type ỉ and type 2 dỉabetes. Drug ũes Dẻveỉ Ther 2009; 2:203-14.

7. Pencek R. tí aỉ. Saíety of pramỉỉntide added to meaỉtỉme ỉnsuỉỉn ln 
patíents with type 1 or type 2 dỉabetes: a large observatlonal study. 
Diabtía Obtí Metab 2010; 12: 548-51.

8. Lee NJ, tí a i Efficacy and harms oỉ the hypoglycemic agenc pramllntìde 
in dỉabetes meUỉtus. Arm Fam Med 2010; 8: 542-9.

9. Singh-Franco D. tí al. The effect of pramỉintỉde acetate on giycemic 
control and vveight in patỉems with type 2 dỉabetes meỉỉỉtus and in obese 
patíents wỉthout dỉabetes: a systemaác revtew and mcta-analysis. 
Diabtía Oba Mtíab 2011; 13: 169-80.

10. Younk LM. tí ai. Pramlintide and the treattncntol dỉabetes: a revỉew oỉ 
thedatasỉnceitỉỉntroductỉon. Expert OpmPkarmaeotker 2ỒÌI; IX* 1439- 
51.

O b e s i ly .  P ra m lin tid e  is u n d e r  in v e s tig a tio n  in  t h e  m a n a g e -  
m e n t  o f  o b e s ity 1"* (p. 2 3 1 5 .1 ).

1. Smith SR, tí ai. Pramỉỉntỉde treatraent reduces 24-h caloric ỉntake and 
meal dzes and improves control of eadng in obese subjects: a 6-wk 
tramlatíonaỉ research study. Am J Phyàol Enẩoơiml Mtíứb 2007; 293: 
E620-E627.

2. Smith SR, tí al. Sustaỉned vveight loss foUowing 12-month pramUntide 
ưcatmem a$ an adjunct to liíestyle ỉnterventỉon in obesity. Diabtíes Can 
2008; 31: 1816-23.

3. Dunỉcan KC, tí aỉ. The role oỉ pramlintide íor weight loss. Am  
Pharmacother 2010; 44: 538-45.

4. Singh-Franco D, tí al. The eỄfect oí pramỉỉntỉde acetate on glycemic 
control and weight in patlents with type 2 diabetcs meỉỉitus and ỉn obese 
patỉents without dỉabetes: a systematỉc rcvịew and raeta-anaỉyàs. 
Diabeta Obtí Mtíab 2011; 13: 169-80.

Adverse Effeđs and Precautions
P ra m lin t íd e  a lo n e  do es  n o t  c a u se  h y p o g ly ca e m ia , b u t 
in c re a se s  t h e  risk  a sso c ia ted  w i th  ỉn su l in  u se , p a rt ic u la r iy  in  
ty p e  1 d ia b e te s  m ell itu s ;  s e v e re  h y p o g ly ca e m ia  m a y  o c c u r 
v v ith in  3 h o u r s  of p ra m lin tid e  in je c tio n . B lood-g lucose  
c o n c e n tr a t io n s  m u s t  b e  d o s e ly  m o n ito re d , b o th  b e ío re  a n d  
a í te r  m e a ls , a n d  th e  dose  o f in su lin  s h o u ld  b e  h a lv e d  vvhen 
p ra m lin t id e  th e r a p y  is s ta r te d  (see  U ses a n d  A d m in is tra tio n , 
p . 4 9 4 .3 ) .

O th e r  a d v e rs e  e ííec ts  o f p ra m lin t id e  in d u d e  n a u sea , 
v o m itin g , a n o re x ia ,  h e a đ a c h e , re a c tio n s  a t  th e  in ịe c tìo n  
s ite , a n d  h y p e rse n s it iv ity . N a u se a  c o m m o n ly  o c c u rs  a t  th e  
b e g in n ù ig  o f  th e ra p y  a n d  d e c re a sẹ s  vvith  tim e ; in d d e n c e  
a n d  se v e r i ty  a re  r e d u c e d  u  p ra m lin t id e  is  g ra d u a lly  t itra te d  
to  t h e  m a in te n a n c e  dose . P ra m lin tid e  ís c o n tra - in d ic a te d  in  
p a t ie n ts  w i th  g a su o p are s is .

Interactíons
P ra m iin t id e  h a s  th e  p o te n tia l  to  d e la y  t h e  a b s o ip t io n  o ỉ  oral 
m e d ic a tio n ;  i n  cases w h e re  t h e  rap id  o n s e t  o f  a c tio n  b o m  a n  
o ra l  d m g  is c ritica l, i t  s h o u ld  b e  g iv e n  a t  le a s t  1 h o u r  be fo re  
o r  2  h o u r s  a f te r  p ra m lin tid e . A Iso, p ia m lin t id e  m a y  in te r fe re  
vvith  d ru g s  g iv e n  to  a l te r  g a s tro in te s tin a l  m o tili ty  o r  
a b s o rp t io n .

P r a m lin t ìd e  in c re a se s  t h e  t is k  o f in s u l in - ta d ủ c e d  h y p o - 
g ly c a ế m ia  (see  A d v erse  H ữ ects a n d  P re c a u tio n s , a b o v e ).

Pharmacokinetics
T h e  b io a v a ila b ilỉ ty  o f p r a m lin tid e  is a b o u t  30  to  4 0 %  b o m  a 
s u b c u ta n e o u s  ũ ỹ e c tio n , a n d  p e a k  p la s m a  c o n c e n tra tio n s  a re

re a c h e d  a í te r  a b o u t 2 0  m in u te s .  I t  is m e ta b o lis e d  b y  th e  
k id n e y s  a n d  h a s  a  h a ỉỉ- li ỉe  o ỉ  a b o u t  4 8  m in u te s  in  h e a lth y  
sub jec ts.

Preparations
Proprielary Preparalions (detaỉls a re  g iven  in  V olum e B) 

Single-ingredient PreparoHons. USA: Symỉin.

R e p a g l i n i d e  ỊBAN, USAN. riNNi
ÃG-ẼE-6232W, AG-EE-623'ZW; Repaglinid; Repaglinida;' 
Repaglinidas; Répaglinide; Repaglinidi; Repaglinidum;Pena- 
rnnHMA . .
(+)-2-Ethoxy-Q-{[(S)-a-isobutyt-o-piperịdinobenzyllcarba- 
moylbp-toluic add; (S)-2-Ethoxy-4H[[1-(o-piperidinophenyl)-
3-methylbutyl]carbamoylmethyl}benzoic add. 
C27H36NA=452.6 
CAS —  135062-02-1.
ATC —  AI08X02. ■
ATC Vet —  QA10BX02.
UNII — 668Z8C33LU.

P h a rm a c o p o e ia s .  In  Eur. (see  p . v ii) a n d  us.
P h .  E u r . 8: (R ep a g lin id e ) . A  w h i te  o r  a lm o s t w h i te  p o w d e r .  
I t  ex h ib its  p o ly m o rp h ism . P ra c tica lly  in so lu b le  in  vỵaten  
b e e ly  so lu b le  in  d ic h lo ro m e th a n e  a n d  in  m e th y l  a lc o h o l. 
P r o te a  b o m  lig h t.

U S P  36: (R e p ag lin id e ). A  w h i te  to  o£f-w h ite  so lid . S o lu b le  in  
m e th y l  a lc o h o l. S to re  in  a ir t ig h t  c o n ta in e rs .

Uses and Administratíon
R ep ag lin id e  is a  m e g li tin id e  a n tid ia b e tíc  u s e d  ỉo r  th e  
t r e a tm e n t  ot ty p e  2 d ia b e te s  m e ll itu s  (p. 4 5 9 .1 ) . I t  h a s  a  
C hem ical s tru c tu re  d i l íe re n t  b o m  th a t  o f t h e  s u lío n y lu re a s , 
b u t  a p p e a is  to  h a v e  a  s im ila r  m o d e  o ỉ  a c tio n  a n d  is a lso  
d e scrib ed  as  a n  in su lin  s e c re ta g o g u e .

R ep ag lin id e  is g iv en  u p  to  3 0  m in u te s  b e ỉo re  m ea ls , a n d  
u s u a lly  v v ith in  15 m in u te s ,  i n  in it ia l  o ra l  d o ses  o f 
5 0 0  m ia o g ra m s ;  in it ia l  d o se s  o ỉ  1 o r  2 m g  a re  g iv e n  to  
p a tie n ts  vvho h a v e  h a d  p re v io u s  h y p o g ly c a e m ic  t re a tm e n t.  
T h e  dose m a y  b e  a d ju s te d , a t  in te rv a ls  o ỉ l  to  2  w e e k s , u p  to  
a  m a x im u m  o f  4 tn g  b e ío re  m e a ls ; a  to ta l o f  16 m g  d a ily  
s h o u ld  n o t  b e  e x c e e d e d . R e p a g lin id e  is a lso  g iv e n  w ith  
m e t ío rm in  o r  a  th ỉa z o lid ỉn e d io n e  in  ty p e  2  d iab e te s  n o t  
a d e q u a te ly  c o n tro lle d  b y  m o n o th e ra p y . W h e n  g iv en  w ith  
m e d o rm in  in  a  c o m b in a tio n  p re p a ra tio n , th e  m a x im u m  
r e c o m m e n d e d  d a ily  d o se  o f re p a g lin id e  is 10 m g . 

R e fe re n c e s .
1. Moses RG, tí a i F!exỉble meal-related dosing wỉth repaglinide ỉadlitates 

glycemỉc control in thcrapy-naive type 2 diabetes. Diabtíes Can 2001; 24: 
11-15.

2. Culy CR, Jarvỉs B. Repagỉỉnỉde: a revlew of its therapeutic use in type 2 
diabetes meỉlitus. Drugs 2001; 61: 1625-60.

3. Black c  tí  ai. Megũtỉnỉđe anaỉogues for type 2 dỉabetes meQỉtus. 
Avaiỉabỉe in The Cochrane Daubase of Systematỉc Revíevvs; bsue 2. 
Chichesier John VVỈley; 2007 (accessed 13/03/09).

4. Johansen OE. Bừkeland KI. Deỉlnỉng the role of repagỉỉnỉde ỉn the 
roanagement of type 2 diabetes tneĩlỉtus: a revỉew. Am J Cardiơvasc Drugs 
2007; 7: 31^-35.

A d m in is tr a t io n  in  r e n a l  im p a irm e n t.  A l th o u g h  rep a g lin id e  
is d e a re d  m a in ly  b y  h e p a tic  m e ta b o lism , sm a ll p h a rm a c o -  
k in e tic  s tu d ie s  h a v e  r e p o r te d  t h a t  e x p o s u re  to  rep a g lin id e  
m a y  be in c re a se đ  in  p a tíe n ts  w i th  r e n a l  im p a ữ m e n t .1'2 A  
la rg e r  o p e n -la b e l  s tu d y 3 th a t  i n d u d e d  151 p a tie n ts  vvith 
n o rm a l r e n a l  lu n c t io n  a n d  1 30  p a tie n ts  vvith v a ry in g  
d e g rees  o f r e n a l  im p a irm e n t  lo u n d  th a t  t h e  i n d d e n c e  o f 
a d v e rse  effec ts  w as n o t  in ílu e n c e d  b y  re n a l  íu n c t io n . H o w - 
e v e r, a t t h e  e n d  of t h e  3 - m o n th  m a in te n a n c e  t r e a tm e n t  
p e rio d , th e r e  w a s  a t r e n d  to w a rd s  lo w e r  e tte c tiv e  d o ses  of 
rep a g lin id e  w ith  in c re a s in g  d e g re e  o f r e n a l  im p a irm e n t.  
u s  lic e n sed  p r o d u a  in ỉo r m a t io n  sug g ests  th a t  th e  u s u a l  
in itỉa ỉ o ra l d o se  o f rep a g lin ỉd e  5 0 0 m ic ro g ra m s  b e ío re  
m ea ls  m a y  b e  u se d  in  se v e re  r e n a l  Im p a irm e n t,  a n d  
a d ju s te d  w ith  care.

1. Marbury TC. tt ai. Fbannacokineử(3 oí repagUnide in subject5 wiih rcnal 
impaỉrment. ơin Pharmaeoỉ Thtr 2000; 67: 7-1 ỉ.

2. Schumacher s. tí ai Sỉngle- and multíple-dose pharmacokinetỉcs oi 
repagĩinide in patíents with type 2 diabetes and renal impairment. EurJ cản Pharmaal 2001; 57: 147-52.

3. Hasslacher c. Saỉety and efficacy oỉ repagỉinỉde ỉn type 2 diabetic 
patỉems with and wỉthout impaỉred renaỉ ỉunctioru Diabeta Can 2003; 
26: 886-91.

Adverse Effeđs and Precautions
R e p a g lin id e  m a y  c a u se  g a s tro in te s tin a l  a d v e rse  e ỉíe c ts  
ỉn d u d in g  a b d o m ỉn a ỉ p a in ,  d ia i rh o e a ,  constipation, nausea, 
a n d  v o m itin g . H y p o g ly c a em ia  m a y  b e  c o m m o n , b u t  is 
u su a lly  m ild . B ack  a n d  jo ỉn t  p a ii ỉ  h a v e  a lso  b e e n  re p o r te d .  
R a re  e tte c ts  h a v e  in d u d e d  h y p e rs e n ã tìv i ty  re a c tìo n s , 
v ascu litis , p ru r i tu s ,  r a sh e s , u r tic a r ia ,  S te v e n s - J o h n s o n  
sy n d ro m e , e le v a te d  l iv e r  e n z y m e  v a lu e s , se v e re  h e p a tic  
d y s íu n ơ io n ,  p a n c re a ti t is , h a e m o ly tic  a n a e m ia ,  le u c o p e n ia , 
a n d  th ro m b o c y to p e n ia .  T h e re  h a v e  also  b e e n  ra re  c a se s  o f

t ra n s ie n t  visuaỉ d is tu rb a n c e s  a t t r ib u te d  to  c h a n g e s  in  b lood- 
g lu co se  c o n c en tra tio n s  a s s o d a te d  w ith  s ta r tin g  repag lin ide  
tre a tm e n t. M y o card ia l isc h a e m ia  h a s  b e e n  re p o r te d  in  
p a tie n ts  vvho w ẹ re  ư e a te d  w i th  re p a g lin id e  a n d  iso p h a n e  
in su lin ; th e  c o m b in a tỉo n  is n o t  r e c o m m e n d e d .

P recau tìo n s  a re  s im ila r  to  th o s e  w h ic h  a p p ly  w ith  th e  
sh o rte r-ac tin g  su U o n y lu re a  h y p o g ly ca e m ic s  (p. 504 .2). 
R epag lin ide  sh o u ld  b e  g iv e n  w i th  c a u tío n  to  p a tie n ts  vvíth 
h e p a tic  im p a iim e n t (c o n s id e ra tio n  s h o u ld  b e  g iv en  to  
e x te n d in g  th e  in te rv a l  b e tw e e n  dose  a d ju s tm e n ts ) ,  a n d  
possib ly  avoided in  se v e re  im p a irm e n t.

In c id e n c e  o f a d v e r s e  e H e d s .  D ia rrh o e a , a b d o m in a l p a in , 
a n d  n a u se a  w e re  ỉ o u n d  to  b e  th e  a d v e rs e  e b e c ts  m o st 
c o m m o n ly  rep o r te d  d u r in g  t h e  firs t 6  m o n th s  o f  repag li-  
n id e  th e ra p y  in  a n  a n a ỉy s is  o f p o s tm a rk e tin g  d a ta  re la tin g  
to  5731 patien ts . T h e  effec ts  t h a t  o c c u n e d  m o re  o b e n  in  
th e  firs t m o n th  o f t r e a tm e n t  c o m p a re d  w i th  m o n th s  2  to  
6, in d u d e d  d ia rrh o ea , n a u s e a  o r  v o m itìn g , a b d o m in a l p a ln  
o r  d istension , m ala ise  o r  la s s itu d e , h e a d a c h e  o r  m ig ra in e , 
d izziness, a n d  h y p o g ỉy ca e m ỉa . T h e re  w e r e  a lso  rep o rts  of 
rash , v iỉu a l  d is tu rb an c e , p a lp ita t io n s , a n d  a b n o tm a l  liv e r  
lu n c t ỉo n  values .1

1. Marshall V, tí (ủ. Saíety proĐle ot repagỉỉnỉde as used ỉn general practỉce 
in England: results oỉ a presaiption-event monitoring study. Ađa 
Diabtíứỉ 2006; 43: 6-13.

A b u s e . Several e p iso d es  o f  s e r ìo u s  h y p o g ly ca c m ia . on ce  
a c co m p an led  b y  sc izu res , o c c u rre d  in  a  y o u n g  m a n  w h o  
c o v c rtly  took  re p a g lin id e .1

1. Hỉrshberg B, tí ai. Repaglinide-induced Ỉactitìouỉ hypogỉycemia. J ơin 
Endoơùtol Htíab 2001; 86:475-7.

D riv in g . D iabetes m ellitu s , i ts  co m p lica tío n s , a n d  th e  m ed - 
ic a tio n s  used to  t re a t  it, m a y  a ỉfe c t a  p a t ie n t 's  ab ility  to  
d riv e  salely— see  u n d e r  I n su l in  (p . 4 8 5 .2 )  fo r  res tric tío n s  
a p p lie d  to  d iab e tic  p a tíe n ts  in  t h e  UK.

Effects o n  lfie  Gver. H e p a to to x ic  r e a c t io n s  h a v e  b e e n  
re p o r te d  for r e p a g lin id e * i in d ụ d ln g  c h o íe s ta t íc  h ep a títis  
a n d  ja u n d ic e  w ith  p ru r i tu s .  ..

1. Nan DN, tt at. Acutc hepatotoxícity caused by repagliniđe. Am bttem
Med 2004; 141: 823. .. .

2. Lópcz-Gaiđa F, a  ãl. Cholesutic hcpatìiiỉ aỉsodated vriih cepaglỉnide. 
Diabtta ùm  2005; 28:752-3.

F a s tin g . F o r m e n t io n  th a t  n a te g lin id e  o r  tep a g ỉin id e  c a n  
p ro b ab ly  b e  u se d  w ith  lo w  risk  o f  h y p o g ly c a e m ia  Ù1 ías tin g  
M u slim  p a tien ts  d u r in g  R a m a d a n  see  im d e r  P re ca u tio n s  o f 
In su lin , p . 485 .3 .

H y p o g Ịy c a e m ia . M ild  h y p o g ly ca e m ia  h a s  b e e n  re p o r te đ  
in  p a tíẽ n ts  rec e iv in g  re p a g lin id e ,1 a l th o u g h  in  a  s tu d y  
c o m p a rin g  H exible re p a g lin id e  d o s in g  w i th  fixed  g lib en - 
d a m id e  dosing, a ll h y p o g ly c a e m ic  e v e n ts  r e c o rd e d  w e re  in  
th e  g l ỉb e n d a m id e  g ro u p .2 O th e r  s tu d ie s  h a v e  ỉo u n d  ra te s  
o f h y p o g ly caem ia  in  p a tie n ts  rec e iv in g  rep a g lin id e  to  b e  
less th a n , o r  s im ila r  to , s iU ío n y lu rea s .3 T h e  risk  o f  h y p o -  
g ly caem ia  m ay  b e  re d u c e d  as  p a tie n ts  c a n  o m it  a  dose  o f 
rep a g lin id e  if a  m e a l  is m issed . S e rìo u s  h y p o g ly caem ia  
re su ltin g  ta  a  s e iz u re  h a s  b e e n  re p o r te d 4 in  a  p a tie n t  w h o  
to o k  a  m issed do se  o f  re p a g lin id e  3 h o u r s  a ỉ te r  h ủ  e v e n ta g  
m e a l. T he  risk  w a s  p ro b a b ly  í u r th e r  ta c re a s e d  b e c au se  o f  
h e p a tíc  im p a irm e n t. A n  o b se rv a tio n a l sm d y ’ b a sed  o n  
p re sc r ip tio n -e v e n t m o n ito r in g  d a ta  in  t h e  UK  suggested  
th a t  hy p o g ly caem ic  e v e n ts  w e re  m o st lik e ly  sh o rtly  a íte r  
s ta r tin g  tre a tm e n t tv ith  rep a g lin id e . F o r  a  r e p o r t  o f f a a i -  
tio u s  h y p og lycaem ia , see  A b u se , above.

ỉ. Moses RG, tí a i Flexỉbỉe meal-rdated dosing vviứi repaglinide {adlitaỉcs 
glycemic comrol in ứierapy-naive type 2 dỉabetes. Diabeta Can 200 ỉ ; 24:
11-15.

2. Damsbo p, tí al. A doubỉe-bỉỉnd Fandomỉzeđ compariíon of mcal-relaỉed 
glycemic conưol by repagỉinỉde and gỉyburide in welI-conơolled type 2 
đỉabelỉc patíenu. Diabcta Can 1999; 22:789-94.

3. Cuỉy CR. larvis B. Repagỉỉnide: a revỉevv of ỉts therapcuác usc ỉn cype 2 
diabctes mcllitus. Drùgs2001; 61: 1625-60.

4. Fỉood TM. Scrious hypoglycemia assođated with misuse oỉ repaglinide. 
Enẩoơ Prađ 1999; 5: 137-8.

5. Vlckova V, tí ai. Hypoglycaemỉa with oral antỉdỉabecic drugs: results hom 
prescTÌptỈOTi-event monitoring cohorts of rosiglitázone, pỉoglỉtazone. 
nategỉinỉde and repagiinide. Drug Sạftíy 2009; 32: 409-18.

P o rp h y r ia .  T he  D ru g  D a ta b a se  lor A c u te  P o tp h y ria , c o m - 
p ile d  b y  th e  N orvvegian  P o tp h y ria  C e n ư e  (NAPOS) a n d  
th e  P o ip h y ria  C e n t te  S w e d e n , d a s siS e s  re p a g lũ ũ d e  as  p o s -  
s ib ly  p o ip h y r in o g e n ic  i t  s h o u ld  b e  u s e d  o n ly  w h e n  n o  
s a íe r  a lte m a tív e  is a v a ila b le  a n d  p re c a u t io n s  sh o u ld  b e  
c o n s id e red  ta  v u ln e ra b le  p a tie n ts .1

1. The Drug Database for Acute Porphyria. Avaỉlabỉe at http://www. 
daigs-porphyría.org (accessed 06/10/11)

P re g n a n c y . In su l in  ũ  g e n e ra l ly  p r e íe r r e d  to  o ra l  a n tid ia -  
b e tic s  t a  th e  t te a tm ẽ n t  o f  d iab e te s  m ellitu s  d u r in g  
p re g n a n c y . R e p a g lin id e  h a s  b e e n  u se d  i n  3 vvom en  d u r in g  
th e  firs t 6  to  7  w e e k s  o f  g e s ta tìo n ;1-1 t r e a tm e n t  -was t h e n  
c h a n g e d  to  ta s u l in  fo r  t h e  r e s t  o f t h e  p re g n a n c y . T h e ữ  
b a b ie s  w e re  d e liv e re d  a t  te rm , w i th  a d e q u a te  w e ig h t fo r  
b i r th  age a n d  n o  c o n g e n ỉta l  m a U o rm a tìo n s . A n  a n a ly sis  o f 
p o s tm a rk e tta g  d a ta  í o u n d  5 re p o r ts  o f  rep a g lin id e  u se  d u r -

The Symbol t  denotes a preparation no ionger actívely marketed
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in g  p re g n a n c y .5 T h re e  b a b ie s  w e re  b o m  w i th  n o  a b n o rm -  
a litíe s  r c p o r te d ,  t h e  o u tc o m e  o f  O ne p re g n a n c y  w a s  
u n k n o w n ,  a n d  in  O ne ca  se  F ia s e r  s y n d ro m e  w a s  d iag n o se d  
a n d  th e  b a b y  s ti llb o m  a t  2 6  w e e k s .

1. Napoỉỉ A, tí al. Use oỉ repagllnỉde durỉsg the first wceks of pregnancy in 
two type 2 dỉabetỉc woraen. Dùtbtus Cart 2006: 29: 2326-7.

2. Mollir-Pụchades MA. tí al. Use ot repagUxúde on ề pregnani woman 
đuring embryogenesiỉ. Diabtía Oba Mtíab 2007; 9:146-7.

3. MarshiU V, tí aỉ. Saíety proOle of repaglinỉde ề5  used in general praciice 
in En gỉ and: results oỉ a prescrỉptỉon-eveM monỉtorỉng study. Áứa 
Diabtíãl 2006; 43: 6-13.

Interactions
T h e  e íS ca c y  o f  re p a g lin ỉd e  m a y  b e  a h e c te d  b y  o th e r  d m g s  
th a t  h a v e  a n  in d e p e n d e n t  e ffec t o n  b lo o d  g lu co se . F o r m o re  
d e ta ils  a n d  e x a m p le s  o f d ru g s  th a t  c a n  in c re a se  o r  d e c rease  
b lo o d -g lu c o se  c o n c e n ư a t io n s ,  s e e  In te ra c t io n s  u n d e r  
S u lío n ỹ lu re a s , p .  5 0 4 .3 .

D m g s  th a t  a ữ e c t  t h e  c y to c h ro m e  P 4 5 0  iso e n z y m es  
CY P2C8 a n d  C Y P3A 4 m a y  a l te r  th e  m e ta b o lism  oi 
rep a g lin id e . U se  o f  rep a g lin id e  w ith  th e  CY P2C8 in h ib ito r  
g em fib ro z il h a s  r e s u l te d  in  m a rk e d  r e d u c tio n  in  rep a g lin id e  
d e a ra n c e ,  a n d  se v e re  h y p o g ly ca e m ia ; tic e n sed  p r o d u a  
in ỉo rm a t io n  c o n tra - in d ic a te s  c o n c o m ita n t u se . R ep ag lin id e  
a lso  a p p e a rs  to  b e  a  s u b s tra te  fo r a a iv e  h e p a tic  u p ta k e  by  
th e  o rg a n ic  a n io n  tra n s p o r t in g  p ro te in  OA TP1B1, a n d  m a y  
b e  a ffec ted  b y  d ru g s  th a t  h a v e  th e  p o te n tia l  fo r its in h ib itio n .

R e íe re n c e s .
1. Hatorp V, Thomsen MS. Drug imeraction studics with repagỉỉnide: 

repaglỉnide on dỉgoxỉn or iheophylline pharmacokinetics and rìmetidine 
on repaglinỉde pharmacokỉnetỉcs. J ơin Pharmacoì 2000; 40: 184-92.

2. Hatorp V, tí ai. Iníluence oí drugs ỉnieractỉng with CYP3A4 on ihe 
phannacokinetics, pharmacodynamics. and saíety oí the prandỉai 
gỉucose regulator repagliníde. J ơin Pharmacol 2003; 43:649-60.

3. Scheen AJ. Drug-drũg and ỉood-drug pharmacoldnetỉc interaaiom wìih 
new ỉnsuUnotropỉc agents repaglinide and nateglinidc. ơin Pharmaco- 
kừưí 2007; 46: 93-108.

Antíbacterials. A  s tu d y ' in  h e a lth y  su b jec ts  ío u n d  th a t  th e  
p la sm a  c o n c e n tr a t io n  o f  a  s in g le  d o se  o f rep a g lin id e  w a s  
re d u c e d , a n d  i ts  h a lf-U íe  s h o n e n e d ,  w h e n  it w a s  g iv en
12 .5  h o u r s  a f te r  t h e  la s t d o se  o f a  5 -d ay  c o u rse  o f rif- 
ampián. T h is e ffe c t w a s  a tt r ib u te d  to  th e  in d u c t io n  of th e  
c y to c h ro m e  P 4 5 0  iso e n z y m e  CY P3A4 b y  rila m p ic in . In  
a n o th e r  s tu d y 2 re p a g lin id e  vvas g iv en  e ith e r  w ì th  th e  last 
d o se  o f  a  7 -d a y  c o u rse  o f r íỉa m p ic in  o r  2 4  h o u rs  la te r, a n d  
th e  eH ects Qn r e p a g iin id e  w e re  ío u n d  to  b e  g re a te r  o n  d ay  
8  t h a n  d a y  7 . T h e  a u th o r s  su g g e ste d  th a t  r iỉa m p ic in  a c te d  
as  b o th  a n  in d u c e r  a n d  a n  in h ib i to r  o f CYP3A4 a n d  possi- 
b ly  CY P2C8, a n d  th a t  a f te r  r í ỉ a m p id n  w a s  s to p p e d  its  
in d u c t iv e  e ữ e c t  la s te d  lo n g e r , th e r e b y  h a v in g  a  g re a te r  
e ffec t 2 4  h o u r s  l a te r .

A  s tu d y 3 in  h e a ỉ th y  su b je c ts  r e p o n e d  th a t  clarithromyán 
c a n  in c re a se  t h e  p la s m a  c o n c e n tra t io n s  a n d  p ro lo n g  th e  
e lim in a tio n  h a ỉỉ - l i ỉe  o ỉ  rep a g lin id e , p ro b ab ly  b y  in h ib itio n  
o f  CY P3A4. A n  8 0 -y e a r -o ld  m a n  s tab ilised  o n  re p a g lin id e  
th e r a p y  s u h e re d  s e v e re  h y p o g ly ca g m ia  a b o u t 4 8  h o u rs  a íte r  
s ta r tin g  d a i i t h r o m y d n .4 Telithromyàn, a n o th e t  in h ib ito r  o í 
CY P3A4, a lso  in c re a se d  p la sm a  c o n c e n tra tio n s  o f rep ag li-  
n id e  in  a  s tu d y  o f  h e a l th y  s u b je a s ,  a l th o u g h  th e  e lim in a tio n  
h a lí -M e  o f  r e p a g l in id e  w a s  n o t  s ig n iíic a n tly  a ỉíe c te d .5 
Trmeứtoprõn6-7 c a n  h a v e  a s im ila r  e lle c t  b y  th e  in h ib itio n  
o f  CY P2C8.

F o r  a  r e p o r t  o f  h y p o g ly c a e m ia  w h e n  gatiỊỉoxacin w a s  
g iv e n  to  a  p a t ie n t  a lre a d y  re c e iv in g  rep a g lin id e , see  p . 304 .1 .

1. Niemi M,etaL Rưampin dccrcasci the plasma concenơations and effecu 
oí rcpaglỉnídc. clin pharmacol Ther 2000: 68: 495-500.

2. Bidsmip TB. et ai. Rỉỉampidn seeira to act as both an inducer and an 
inhibitor of the metabolứm oí repaglinide. EurJ ctìn Pharmaa! 2004; 60: 
109-14.

3. Nlemi M. ít aỉ. The cytochrữme P4503A4 ĩnhỉbitor cUrlthromycìn 
increases the plaana concentrations and eílects oi repagLinide. ơiit 
pharmacol ThtT 2001; 70: 58-65

4. Khamaỉsỉ M. Leỉtersdotí E. Severe hypoglycenùa ỉrom darithroraycin. 
repaglúúde drug inteiaction. Phamaathcrapy 2008; 2*; 682-4.

5. Kajosaarỉ ư , et al. Telithromycin. but not monteỉukast inơeases the 
plasma concentrations and edects ol the cytoduome P450 3A4 and 2C8 
subarate repaglinide. ơin Pharmaal Thrr 2006: 79: 231-42.

6. Niemỉ M. tí al. The CYP2C8 inhỉbitor tnmeihoprim Increases the plasma 
concentratíom oi irpagUnide In heahhy subjectỉ. Br J ơin Pharmacal 
2004; 57: 441-7.

7. Roustit M. et al. Symptamatic hypoglycenùa assoeiated wỉth trimetho- 
ptlm/suIỉamethoxazole and repagỉínỉde in a dlabetỉc patient. Arm 
Pharmaeoứer 2010; 44: 764-7.

Gdosponn. C id o s p o r in  m a rk e d ly  in c re a se d  p lasm a  co n - 
c e n tra tio n s  o f  r e p a g lin id e  in  h e a l th y  sub jec ts, p ro b ab ly  b y  
in h ib i tin g  b o th  its  m e ta b o lism  b y  th e  c y to c h ro m e  P 450 
iso e n z y m e  C Y P3A 4 a n d  h e p a tic  u p ta k e  b y  th e  o rg an ic  
a n io n  t r a n s p o rd n g  p o ly p e p tid e  O A T P1B 1.1 H o w ev er, 
th e r e  w a s  a  la rg e  v a r ia t io n  in  th e  e ữ e c t  vvhich m a y  h a v e  
b e e n  p a r t ly  r e la te d  to  g e n e tic  íac to rs . A lth o u g h  th e r e  is, 
th e re ỉo re ,  a p o ss ib ili ty  o f  in c re a se d  risk  o f h y p o g ly ca e m ỉa  
if  th e s e  2  d ru g s  a re  t a k e n  to g e th e r ,  rep a g ỉin id e  h a s  b e e n  
u s e d  su c ce ss íu lly , i n  u s u a l  doses, fo r  d iab e te s  m e ll itu s  ío l-  
lo w in g  r e n a l  t ra n s p la n ta t io n  in  p a tie n ts  re c e iv in g  im m u -  
n o s u p p re s s io n  re g im e n s  t h a t  ì n d u d e d  d c lo s p o r in .1 H y p o - 
g ly ca e m ia  w a s  re p o r te d ,2 b u t  i t  w a s  m ild  a n d  o c c u rre d  át a 
s im ila r  r a te  in  p a t ie n ts  g iv e n  re p a g lin id e  w ith  e i th e r  d d o s -  
p o r in  (1 o f 7  p a tie n ts )  o r  w i th  ta a o l im u s  (2 of 1 4 ).1

N e v e r th e le s s , th e  a u th o r s  s ta te d  th a t  in  th e s e  p a tie n ts , o ral 
a n tid ia b e tic s  in  g e n e ra l  sh o u ld  b e  s ta r te d  a t  a  lo w  do se  
a n d  a d ju s te d  g ra d u a lly  w ith  d o s e  m o n ito rin g  o f b lo o d -g lu -  
cose  c o n c e n tra t ìo n s .3

1. Kajosaari LI, tí aỉ. Cyclosporine markedly raises the pỉasma 
concentrations oỉ repagỉứiide. ơin Pharmacpỉ Ther 2005; 78: 388-99.

2. Tttĩk T, tí aỉ. Repaglinide in ứ»e managemeni of new-onset diabetes 
meỉỉỉtus aíter renal ưanspỉantatíon. Am J Traruplant 2006; 6: 842-6.

3. Tũrk T. Witzke o. Pbarmacoiogỉcaỉ imeractỉon between cydosporine A 
and repaglinide. ĩs ít dinically reỉevant? Am J Transplant 2006; 6:2223.

D e fe ra s i ro x . ỉ n  a  s in g le -d o se  s tu d y 1 in  h e a l th y  sub jec ts, 
d e te ra sứ o x , a n  in h ib i to r  o f th e  c y to c h ro m e  P 4 5 0  iso e n -  
z y m e  CY P2C8, in c re a se d  p la sm a -re p a g lin id e  c o n c e n tra -  
tio n s  a b o u t  tw o fo ld  b u t  w ith  l it tle  c h a n g e  in  b lo o d  g lu -  
cose. T h e  a u th o r s  r e c o m m e n d e d  m o n ito r in g  b lo o d -g lu c o se  
c o n c e n tra tio n s  w h e n  th e se  d m g ỉ  a re  t a k e n  to g e th e r .

1. Skeijanec A. tí a i Investỉgatỉon oí the phannacokỉnetic interactỉons of 
deíerasirox. a once-daily oraỉ ỉron chelaior, wiih mídaxolam. riíampin. 
and repaglinide ỉn healửiy volunteers. J ơirt Pharmacol 2010; 50: 205- 
13.

G r a p e f r u i t  ju ic e . G ra p e ím it  ju ic e  in c re a se d  th e  b io av a il-  
a b ility  o f  re p a g lin id e  in  a s tu d y  o f h e a lth y  su b ịe c ts .1 T he  
half-Iife  of re p a g lin id e  w as n o t  a f fe a e d , su g g e stin g  th a t  
g ra p e íru it  ju ic e  in h ib ite d  ús  p resy s te m ic  m eta b o lism  by 
th e  c y to c h ro m e  P 4 5 0  iso e n z y m e  CY P3A4 in  th e  g u t w all. 
B lo o d -g lu c o se  c o n c e n tra tio n s  w e re  n o t  a f fe a c d .

I. Bidsirup TB, tí aỉ. The impaa oĩ CYP2C8 polyraorphism and gnpeíruit 
juice on the pharmaeokinetks of repaglinidc Br J Cìin Pharmacữi 2006; 
61: 49-57.

U pid  r e g u la tin g  d r u g s .  A s tu d y ' in  h e a lth y  su b ịe c ts  fo u n d  
th a t  gempbroỉil s ig n ih c a n tly  in c re a sc d  th e  p lasm a  c o n c e n -  
ư a ú o n s  of rep a g lin id e  a n d  e n h a n c e d  a n d  p ro lo n g e d  its 
g lucose-lovvering  e ffec t. T his in te ra c t io n  c an  p e rs is t fo r  a t 
least 12 h o u r s  a f te r  a  g e m íib ro á l  dose; it m ig h t be  c a u se d  
by  a c c u m u la t io n  in  th e  liv e r  o f th e  m e ta b o li te  gem fib rozil 
g lu c u ro n id e  a n d  su b s e q u e n t  p ro lo n g e d  in h ib itío n  o f th e  
c y to c h ro m e  P 4 5 0  iso e n z y m e  CY P2C8.1 T o  a lesse r e x te rn . 
gem fib rozil m a y  in h ib i t  th e  h e p a tic  u p ta k e  o f  rep a g lin id e  
by  th e  o rg a n ic  a n io n  tra n sp o rtin g  p ro te in  1B1, a n d  th e  
e x te n t  o f th is  e ffec t m ig h t b e  in ílu e n c e d  b y  O A TP1B 1- 
re la te d  g e n o ry p e .’ A n  in-vitro s tu d y 4 ío u n d  th a t  g e m ỉìb ro -  
zil in h ib i te d  u r id ín e  d ip h o sp h a te  g lu c u ro n o sy ltra n s íe ra se  
(UGT) e rn y m e s , p a n ic u la r ly  U G T1A 1, a n d  su g g e ste d  th a t  
in h ib itio n  o f  re p a g lin id e  g lu c u ro n id a tio n  b y  gem fib rozil 
m a y  a lso  c o n tr ib u te  to  th e  m e c h a n ism  o f th is  in te ra c tio n . 
In  2 0 0 3 , th e  E M E A  s ta te d  t h a t  it h a d  T eceived 5 re p o r ts  of 
se rio u s  h y p o g ly c a e m ia  in  p a tie n ts  g iv en  rep a g lin id e  a n d  
g em fib rozil, a n d  c o n rra - in d ic a te d  th e  c o m b in a tio n .5 O th e r  
s tu d ie s  in  h e a lth y  su b je c ts  ío tm d , h o w e v e r ,  th a t  rcp ag li-  
n id e  w a s  n o t  a lle c te d  b y  btzafibrate,6 coỉesevtlamp o r  ỊtnoỊib- 
ratí.*

1. Nỉemi M. tí ai. Eỉĩects of gemỉỉhroĩil, itraconazole, and ihtir 
combination on the pharmacokinecics and pharmacodynaraics of 
repaglinide: potemially hazatdous imeracúon betvvccn gemíỉbroál and 
repaglinide. ữiabeuilogia 2003; 46: 347-51.

2. Tomio A, tí ai. The efỉeet of gemfỉbrozỉl on repaglinide pharmacokineiics 
pcrsists for ai lcast 12h aíter the dose: evidence íor mecbonisra-bssed 
inhibitìon of CYP2C8 in vivo. Oirĩ Pharmacol Ther 2008; 84: 403-11.

3. Kaỉliokoski A. tí eỉ. Eỉíeas oí geraíibroztt and atửrvastatin on tht 
pharmacokínctics oi repaglinỉde ỉn relatỉon 10 SLC01BỈ polymorphísm. 
Clin Pharmaeel Ther 2005; 84: 488-96.

4. Gan J, tí aì. Repag]inidC'gemíibrozil drug imeraaion: inhibitinn oí 
repagỉỉnìde gỉucuronìdâtỉon as a potenõal addidonal conrributing 
mechanism. Br J cỉin Pharmacol 2010; 70: 870-80.

5. EMEA. EM£A pubỉic natement on rcpaglinide íNovOàNomvTrandln) 
contraỉndicatỉon of concomitant use of repagllnide and gemfibrozỉl 
(iỉsued 21st May, 2003). Avaỉlablc ac http://www.ema.europa.eu/docs/ 
en_GB/documentJibrary/Public.statemeni/2010/08/WC500095476. 
pdí (accessed 24/08/10)

ố. Kajo$aari LL tí al. Lack o( eỉỉea oỉ bexaGbrate and lenoRbratc on the 
pharmacokỉnetỉcs and pharmacodynamics oí repaglinide. Br J ơin 
Pharmacot 2004; 58: 390-6.

7. Brown KS, tí al. Eííea of the bile acid seque5Trant colesevelam un the 
pharmacokỉnetics oỉ Ịnoghuxone. repaglinide. estrogen esưađiol 
norethindrone, ỉcvothyroxine, and glyburide. J ơin Pharmacol 20ỉ 0; 
50: 554-65.

Pharmacokinetics
R ep a g lin ỉd e  is  ra p id ly  ab so rb e d  fro m  th e  g a sư o in te s tin a l  
tra c t a n d  p e a k  p lasm a  c o n c e n tra tio n s  o c c u r  vvith in  1 h o u r . 
T he  m e a n  b io a v a ila b ili ty  ỉs a b o u t  6 0 % . R ep a g lin id e  is 
h ig h ly  b o u n d  to  p la sm a  p ro te in s , a n d  h a s  a  p lasm a  
e lim in a tio n  h a lM iíe  o f a b o u t 1 h o u r .  It a p p e a rs  to  b e  a 
s u b s ư a te  fo r  a a iv e  h c p a tic  u p ta k e  b y  th e  o rg a n ic  a n io n  
tra n s p o r t in g  p r o te in  OA TP1B 1, a n d  u n d e rg o e s  a lm o s t 
c o m p le te  h e p a tic  n ie ta b o lis m  in v o lv in g  th e  c y to c h ro m c  
P 450  iso e n z y m e s  CY P2C8 a n d  CY P3A4. T h e  g lu c u ro n id a -  
t io n  o f  rep a g lin id e  is  t h o u g h t  to  in v o lv e  u r id in e  d ip h o sp h a te  
g lu c u r o n o s y l t r a n s í e r a s e  (U G T) e n z y m e s , p a r t ic u la r ly  
U G T1A 1. T h e  m e ta b o li te s ,  vvhich a re  in ac tiv e , a re  e x c re ted  
in  th e  b ile . H ig h e r  p la sm a  c o n c e n t ĩa t io n s  a n d  p ro lo n g e d  
h a lí- li íe  o f  r e p a g lin id e  m a y  OCCTIT in  p a tie n ts  vvith re n a l  
im p a i im e n t  (c re a tin in e  d e a ra n c e  less t h a n  4 0 m L /m in )  o r  
c h ro n ic  liv e r  d ise a se .

R e íe re n c e s .
1. Hatorp V. tí ai. Singỉe-dose pharmacokinetỉcs oí repaglinide in subjects 
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2. Hatorp V. CUnỉcaỉ phannacokỉnetics and pharmacodynamics oỉ 
repagllnide. Ciin Pharmacokinet 2002; 41: 471-83.
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ỉs a major detennỉsant oỉ repagỉỉnide phannacoldnetỉcs. ơin Pharmacol 
Ther 2005; 77: 468-78.

6. Kalỉiokoski A. tí aì. Diỉlerent eíĩects oỉ SLC01B1 polyraorphlsm on the 
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nỉde. J  CUn Pharmaal 2008; 48: 311-21.

7. Kaỉỉiokoskỉ A. tí  al. The eíĩect of SLCO1B1 poỉymorphism on repagỉỉnỉde 
pharmacokỉnetỉcs persists over a wỉde dose range. Br J Cỉin Pharmacol 
2008; 66: 818-25.
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Preparations
Propríetary P reporatíon i (details are gíven in Volume B)

Ị single-ingredient Preparotions. Arg.: C ravenorm ; Glukenil;
Ị N ovoN orm ; Sestrine; Austral.: NovoNorm: AustríiI: NovoNorm;
I Belg.: N ovoN orm ; Braz.: G iu co n o rm t; NovoNorm; Posprand;
; P randin; Canad.: G luconorm ; chile: Hipovcr; NovoNnrm;
I China: Fulaidi (-p-5tíiáí). NovoN orm  (UíẠn^i); Cz.; Envglid;
• NovoNorm; P randin ; Rcneos; DenmNovo.Norm; Fin.: N'ovo- 
ị N’orm ; Fr.: NovoN orm ; Cer.: Enỵglid; NovoNorm; GrNovo- 
. N orm ; Hong Kong: N ovoN orm ; Hung.: NovoNorm; India: Eur- 
1 epa; NovoN orm ; Page; Rapilin; Indon.: D exanorm ; ìrlEnyglid:
Ị N ovoN orm; Prand in ; Israel: NovoNorm; ỉtal.: NovoN'orm; Jpn:
1 Surepost; Malaysia: NovoN orm ; Mex.: NovoNorm; Prandin;
1 Neth.: Enyglid; NovoNorm; Prandin; Norw.: NovoN orm; NZ:
I N ovoN orm ; Philipp.: N ovoN onn; Pol.: Enyglid; Ilgaper; Novo- 
1 N orm ; P randin ; Port.: Enyglid; NovoNorm; Prandin ; Rta.:
I NovoN orm  (HonoHopM); S .A /r.: NovoN orm ; singapore: Novo- 
I N orm ; Spain: N ovoN oim ; P randin; S\vcd.: N ovoN orm: Switz.: 

NovoN orm ; Thai.: NovoN orm ; Turk.: Diafree; N ovadc; Novo- 
N orm ; ƯK: P randin ; ukr.: N ovoN orm  (Hobohopm); USA: Pran- 
din.

MulH-ingredient Preparations. Israel: Novogard; USA: Prandi- 
M et.

Pharm acopoeial Preparations
U SP 36: Repaglinide Tableis.

Rosigiitaxone /BAN, riNN i

Rosiglitatsoni; Rosiglitazon; Rosiglitazona; Rosiglitazonum; 
Rozyglitazon; P03nr/iMTS3OH.
(±)-5^p-[2-(Methyl-2-pyridylamino)ethoxy]benzyl}-2,4-thia-
zolidinedione.
C,8H19N303S=357.4 
CAS — 122320-73-4.
ATC —  A108G02.
ATC Ver —  QA108G02.
UNII — 05V02F2KDG.

Rosig!itazone Maleate I3ANM, USAN riMNMi
BRL-49653-C; Maleato de rcsig!itazsna; Rosiglitazona, 
maleato de; Rosiglitazpne, Maléate de; Rosiglitazoni Maleas; 
Roziglitazon Maleat Po3Mr/iMTa30Ha ManeaT. 
C,8H,?N303S,C,HA=473.S 
CAS — 155141-29-0.
ATC —  A10BG02.
ATC Vet —  QA10BG02.
UNII —  KX2339DP44.

P h a r m o c o p o e ia s .  In  US.
U S P  36: (R o sig Iita z o n e  M a le a te ) . A  w h i te  to  o f f-w h ite  solid . 
P ra c tica lly  in so lu b le  to  v e ry  s lig h tly  so lu b le  in  w a te n  
sp a rin g ly  s o lu b le  in  a lc o h o l;  s lig h tly  so lu b le  in  d ich lo r- 
o m e th a n e .  S to re  in  a in ig h t  c o n ta in e rs .

Rosigiitazone Potassium ISANM. riNNMl 
Kalii Rosiglitazonurh; Rosiglitazona potásica; Rosiglitazone 
Pơtassique; Kannn P03nmwTa30H.
C,8H,9N30 35K=396.5
CAS —  316371-84-3. ’
ATC —  AỈ0BG02.
ATC Vet —  QA10BG02.

Uses and Administration
R o sig lita z o n e  is a  th ia z o lid in e d io n e  a n tid ia b e tic  t h a t  ac ts  as 
a  s e le c tiv e  a g o n is t  a i  t h e  p e ro x is o m e  p ro li íe r a to r -a a iv a te d  
r e c e p to r  g a m m a  (PPARy). I t im p ro v e s  in su lin  s e n sitiv ity  in  
a d ip o se  tis su e , sk e le ta l m u sc le , a n d  th e  liv e r , a n d  is 
t h e r e ío r e  u s e d  fo r  t h e  ơ e a tm e n t  of ty p e  2  d ia b e te s  m ell itu s  
(p . 4 5 9 .1 ) , a l th o u g h  its  u s e  is lim ite d  b e c au se  o f  possib le  
in c re a se d  c a rd io v a sc u la r  risks. I t  is u su a lly  g iv en  as 
ro s ig lita z o n e  m a le a te ,  a n d  th e  p o ta s s ìu m  sa lt is  u se d  in  
so m e  c o u n ti ie s ,  b m  d o se s  a re  e x p re s se d  in  te rm s  o{ th e  base; 
ro sig lita z o n e  m a le a te  1 .32  m g  a n d  ro sig )ita zo n e  p o ta s s iu m  
1.11 m g  a re  b o t h  e q u iv a le n t  to  a b o u t  1 m g  of ro sig lita zo n e .

All cross-reíerences reíer to entries in Volume A
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T he  h y d ro c h lo r id e  h a s  a lso  b e e n  u se d . R osig litazo n e  is g iv en  
o rally  a s  m o n o th e ra p y . p a r t ic u la r ly  in  p a tìe n ts  w h o  d o  n o t  
a c h ie v e  a d e q u a te  g ly ca e m ic  c o n ư o l  w i th  o th e r  an tìd iab e tic s  
O I in  w h o m  o th e r  a n tid ia b e tic s  a re  co n tra -in d ica c e d  o r  n o t 
to le ra te d . I t  m a y  also  b e  a d d e d  to  m e tío rm in , a  suH ony lu rea , 
o r  a  c o m b in a tio n  o f  t h e  tw o . T h e  c o m b in a tio n  ot in su lin  a n d  
ro sig lita zo n e  is g e n e ra lỉy  a v o id e d  (see  A d m in is tra tio n , 
p . 4 9 9 .1 ) . T h e  u su a l in ỉt ia l  d o se  is  4 m g  daily , g iv en  ỉn  a  
sin g le  d o se  o r  tw o  d iv id e d  d o se s . T h e  dose  m a y  b e  in creased  
to  a  m a x im u m  of 8 m g  d a ily  if n e c e s sa ry  a íte r  8  to  12 w eeks. 
R o s ig lita z o n e  m a y  b e  ta k e n  w i th  o r  vv ithou t íood . 

R e íe re n c e s .
1. Czoskl-Muưay c  tì ai. Clínícal eUcctỉveness and cost-eữectivenea oí 

pioglllazone and rosiglitazone in the trcatment of type 2 diabetes: a 
systematìc revietv and economỉc evaiuacỉon. Htaltk Tahnal Atìtữ 2004; 
8: 1-91.

2. vvdlington K. Rostglitazone/metformin. Drugs 2005; 65: 1581-92.
3. Deeks ED, Keam SJ. Roslglltaxone: a revỉew oỉ its use in type 2 diabetea 

mellitus. Drup 2007; 67: 2747-79.
4. Richter B, tt  al. Rosiglltaaone for type 2 dlabetes mellitus. Avaũable In 

The Cochrane Database oí Systematic Revievn; Issue 3. Chichester John 
VVUey; 2007 (accessed 06/07/09).

5. Anonymous. GIitazon« In type 2 dlabetes; an update. Dtuị Tktr Bull 
2008; 46: 25-9.

Admỉnistration. A lth o u g h  ro s ig lita zo n e  w a s  l icen sed  for 
u s e  w i th  o th e r  a n tid ia b e tic  d ru g s  th e  s p e d ẵ c s  o f licensing  
a n d  u s e  h a v ẽ  v a rie d  h o m  c o u h tr y  to  c o u n try . In  b o th  th e  
U K  a n d  U SA , ro sig lita zo n e  (Avàhdia; GSK) w a s  l icen sed  fo r 
m o n o th e r a p y , a n d  f o r  u s e  w i th  m e t ío im in  o r  a  su lío n y lu r-  
e a , o r  b o th  u  n e c essa ry , in  p a tie n ts  in  w h o m  sỉn g le  o r  d u a l 
a g e n t  th e r a p y  is in a d e q u a te .  H o w e v e r, U K 1 a n d  c o m b in e đ  
E u r o p e a n /u s  g u id e lin es2 d o  n o t  e n d o rs e  th e  u se  ọf th ia z o -  
l id in e d io n e  m o n o th e ra p y . I n  t h e  UK, NICE o n ly  reco m - 
m e n d s  d u a l  th e r a p y  th a i  i n d u d e s  a  th ia z o lid in e d io iie  in  
p a tie n ts  w h o  c a n n o t  b e  g iv e n  a  c o m b in a tio n  o f  m e t ío n n in  
p lu s  a  su lío n y lu re a  (b ec a u se  o f  d ru g  in to lé ra n c e  o r  
c o n tra -in d ica tio n , ' o r  w h e r e  t h e  l is k  o r  c o n se q u e n c e s  of 
h y p ỏ g ly c a e m ia  vvould b e  u n a c c e p ta b le ) .  NICE also  sug- 
g ests  th a t  a  th ia z o lid in e d io n e  o n ly  b e  a d d e d  to  m e ư o rm in  
p lu s  a  su lío n y lu re a  if in s u l in  is lik e ly  to  b e  u n a c c e p ta b le  
o r  in eH e c tiv e .1 T h e  E u r o p e a n /u s  g u id e lin es  d iscourage  
th e  u s e  o f  ro sig lita zo n e  a lto g e th e r ,  b u t  d o  su g g est a  ro le  
fo r  p io g li ta z o n e .2 I n  S e p te m b e r  2 0 1 0  th e  EM EA  su sp en d e d  
th e  m a rk e tin g  a u th o r isa t io n  o ỉ  ro sig lita zo n e  a n d  th e  FDA 
re s tr ic te d  i ts  u se ; i n  2 0 1 3  th e  F D A  re m o v e d  its  res tric tio n s  
(fo r  d e ta ils , see E ữ e c ts  o n  t h e  C a rd io v a sc u la r  System , 
p . 4 9 9 .3 ).

T h e  c o m b in a tìo n  o f  ro sig lita z o n e  w ith  in su lin  ỉs novv 
g e n e ra lly  a v o id e d  b e c a u s e  o f a n  in c re a se d  r isk  o f  h e a r t  
ỉa i ỉu re  a n d  o th e r  c a rd ia c  a d v e rs c  e v e n ts  (see  a lso  E Sects o n  
th e  H e a r t, p . 5 0 0 .2 ), a n d  I ic e n sed  p ro d u c t in ío rm a tio n  
re c o m m e n d s  a g a in s t  s u c h  u se . T h e  E u r o p e a n /u s  g u id e -  
lin e s2 d o  n o t  i n d u d e  a  c o m b in a tio n  o ỉ  th ia z o lid in e d io n e  
w ith  in su l in ,  a n d  N IC E 1 o n ly  re c o m m e n d s  p io g lita z o n e  w ith  
in su l in  in  p a rú c u la r  d r c u m s ta n c e s .

1. National ColUborating Centre ỉor Chronỉc Conditions/NICE. Typc 2 
dỉabetes: (he managemenỉ oỉ type 2 diabetes: partỉal update (ỉssued 
March 2010). Avaỉỉable ac http://www.nict.org.uk/nicemedia/pdf/ 
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InAammatory bowel disease. T h e re  is so m e  e v id e n c e 1 to  
su g g e st t h a t  d rugs s u c h  a s  ro sig lita z o n e  th a t  a a  as ligands 
to  p e ro x is o m e  p ro iư e ra to r -a c tiv a te d  re c e p to r  g a m m a  
(PPARy) m a y  o ffer a  n o v e l  th e r a p e u tic  a p p ro a c h  to  m a n -  
a g e m e n t  o f  in f la m m a to ry  b o w e l d isease  (p. 1811.3).
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Liver disorders. S m all s tu d ie s  u s in g  ro sig litazo n e  in  n o n a l-  
c o h o lic  s te a to h e p a tít is  h a v e  re p o r te d  im p ro v e m e n ts  In  
ỉn s u l in  sen sitiv ity , l iv e r  íu n c t io n ,  a n d  h is to lo g y .1-4 Hovv- 
e v e r, vveigh t g a in  w a s  c o m m o n 1' 3 a n d  b eneH ts w e re  n o t  
m a in ta in e d  a lte r  t r e a tm e n t  vvas s to p p e d .1 F u r th e im o re ,  n o  
a d đ it io n a l  im p ro v e m e n t  in  h is to lo g y  vvas sh ọ tv n  b e y o n d  1 
y e a r  o f  t r e a tm e n t  d e sp ite  a  m a in ta in e d  effec t o n  in su lin  
se n s it iv ity  a n d  tra n s a m in a se  lev e ls .4
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Polycystic ovary syndrome. I n s u l in  re s is ta n c e  is a  íe a tu re  
o f  p o ly cy s tic  o v a ry  s y n d ro m e  (PCO S; p . 2 2 5 3 .3 )  a n d  th e  
u s e  o f  ro sig lita zo n e  h a s  b e e n  in v es tig a te d . R osig litazone 
h a s  b e e n  re p o r te d  to  im p ro v e  in s u l ỉn  re s is ta n c e  in  w o m e n

vvith  PCOS, a s  w e ll  a s  re d u c e  a n d io g e n  c o n c e n tra tio n s  
a n d  n o rtn a lise  s e x -h o rm o n e  b in d in g  g lo b u ỉin . T h e re  h a v e  
b e e n  rep o r ts  o f  r e d u c e d  h irsu tism , a  r e tu m  to  r e g u la i  
m e n s tru a l  c y d e s ,  a n d  im p ro v e d  o v u la t io n  ra te s . M a n y  
w o m e n  w ith  PC O S a re  o v e n v e ig h t o r  o b e se  a n d  th e r e  h a s  
b e e n  c o n c e m  th a t  th ia z o lid in e d io n e s  m ig h t  e x a c e rb a te  
th is ,  b u t  so m e  s tu d ie s  h a v e  r e p o r te d  im p ro v e m e n ts  in  
m e a s u re s  o f PC O S v v ith o u t s ig n iã c a n t  w e ig h t  g a in . 
Im p ro v e m e n ts  i n  PCOS h a v e  also  b e e n  ỉo u n d  in  le a n  
v vom en  w i th o u t  in su l in  res is ta n c e . O v e ra ll, h o w e v e r ,  s tu -  
d ie s  h a v e  b e e n  sm a ll a n d  s h o rt- te rm , a n d  ỉu r th e r  re s e a rc h  
is n e e d e d .1
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P s o r ia s is .  R o s ig lỉta z o n e  h a s  b e e n  s tu d ie d  in  th e  ư e a tm e n t  
o f  c h ro n ic  p la q u e  p so rias is  (see  u n d e r  P io g lltazo n e , 
p .  4 9 3 .3 ).

R e p e rfu s io n  a n d  re v a s c u la r is a t io n  p r o c e d u r e s .  R e s te n o -  
sis  is a  p a r t ic u la r  p ro b le m  a íte r  p e rc u ta n e o u s  c o ro n a ry  
rev a sc u la r is a tio n  p ro c e d u re s  (p. 1 2 59 .2 ) a n d  v a rio u s  d ru g s  
h a v e  b e e n  t r ie d  fo r  Its p r e v e n tio n . O ra l  th ia z o lid in e d io n e s  
h a v e  b e e n  re p o r te d  to  ĩe d u c e  th e  r isk  o f  rè p e a t  re v a sc u la r -  
is a t io n  in  p a tie n ts  vvith a n d  vv ith o u t đ iab e te s , b u t  s tu d ie s  
h a v e  b e e n  sm a ll a n d  h a v e  n o t  a lw a y s  d o c u m e n te d  th e  
ty p e  o f s te n t  u s e d .1
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Adverse Effects and Precautions
H y p o g ly c a em ia  is u n c o m m o n  d u r in g  ro sig lita zo n e  m o n o -  
th e ra p y , b u t  i t  m a y  b e  c o m m o n  w h e n  th e  d ru g  is g iv e n  vvith 
o th e r  o ra l a n tid ỉab e tic s , p a rt ic u la r ly  a  s u ư o n y lu re a ,  o r  
in su lin .  W e ig h t g a in  a p p e a rs  to  b e  d o se -re la te d , a n d  m a y  b e  
c a u se d  b y  a  c o m b in a tio n  ot íat a c c u m u la d o n  a n d  ỉlu id  
r e te n tio n . O th e r  c o m m o n  ad v e rse  e t t e o s  of ro sig lita zo n e  
in d u d e  in c re a se d  a p p e ti te , g a s tro in te s tin a l  d iỉtu rb a n c e s , 
a n d  h e a d a c h e , R e d u c tio n s  i n  h a e m o g lo b in  a n d  h a e m a to c r i t  
c a n  o c c u r a n d  a p p e a r  to  b e  re la te d  to  b o th  ro sig lita zo n e  d o se  
a n d  i n c r e a s e d  p la s m a  v o lu m e ;  p a t i e n ts  w i t h  lo w  
h a e m o g lo b in  c o n c e n tra t io n s  b e ío re  s ta r tin g  th e r a p y  m a y  
b e  a t  risk  o f d e v e lo p in g  a n a e m ia .  C h a n g e s  in  s e ru m  lip ids 
m a y  a lso  o c c u r, i n d u d in g  h y p e rtr ig ly c e r id a e m ia  a n d  th ild  to  
m o d e ra te  h y p e rc h o le s te ro la e m ia . O th e r  a d v e rse  e ữ e c ts  th a t  
h a v e  b e e n  re p o r te d  i n d u d e  d izz iness, p a lp ita t io n s , m u s d e  
c ra m p s , b a c k  p a in ,  a r th ra ỉg ia , p a ra e s th e s ia , a n d  a lo p e ó a . 
T h e re  h a v e  a lso  b e e n  v e ry  ra re  re p o r ts  o f a n a p h y la c tic  
re a c tio n s , a n g io e đ e m a , a n d  skứ i re a c tio n s  su c h  a s  u r tic a ria , 
p ru ri tu s ,  a n d  rash e s . R o sig lỉtazo n e  c a n  a lso  in c re a se  th e  risk  
o f  b o n e  h a c tu r c  in  vvom en.

R o sig litazo n e  c a n  c a u se  f lu id  r e te n tio n ,  w h ic h  m a y  
tv o rse n  o r  p r e d p ỉ ta te  h e a r t  ỉa iỉu re ; r a p id  vveight g a in  a n d  
d y sp n o e a  m a y  b e  in d ic a tiv e  of flu id  r e te n tio n .  I t  s h o u ld  
th e r e ío r e  b e  u s e d  w ith  c a u tio n  in  p a tie n ts  w i th  o e d e m a , a n d  
s h o u ld  n o t  b e  u s e d  in  th o s e  w lth  a  h is to r y  o f h e a r t  ỉa i lu re  
(se e  also  E ffects o n  th e  H e a r t, p . 5 0 0 .2 ). R e n a l im p a irm e n t  

'm a y  in c re a se  t h e  risk  o f  O uid  r e te n t io n  a n d  h e a ì t  ía i lu re . 
R o sig litazo n e  s h o u ld  a lso  b e  a v o id e d  in  p a tie n ts  h a  vòng a n  
a c u te  c o ro n a ry  e v e n t  b e c a u se  th is  c o n d ỉt io n  h a s  th e  
p o te n t ia l  to  p r e d p i ta te  h e a r t  la ilu re . T h e re  h a v e  b e e n  v e ry  
ra r e  rep o rts  o í  n e w  o n s e t  a n d  v vorsen ing  d iab e tic  m a c u la r  
o e d e m a  w ith  d e c re a se d  v lsu a l a c u ity  (see  a lso  E S e c ts  o n  th e  
E yes, p . 5 0 0 .1 ). T h e re  is e v id e n c e  o f  a  p ossib le  in c re a se d  
c a rd io v a sc u la r  r isk  w ith  th e  u se  o f ro sig lita zo n e , a n d  it is n o t  
r e c o m m e n d e d  in  p a tie n ts  w i th  isc h a e m ic  h e a r t  d ise a se  o r  
p e r ip h e ra l  a r te r ia l  d ise a se  (see  a ls o  E ííe c ts  o n  th e  
C a rd io v a sc u la r  Sy stem , p. 4 9 9 .3 ). L iv e r  tunction s h o u ld  b e  
m o n ito re d  p e rio d ica lly  as  th e re  h a v e  b e e n  iso la ted  re p o r ts  of 
l iv e r  d y sh m c tio n , a n d  th e  d ru g  s h o u ld  b e  u se d  vvith c a u tio n  
in  p a tie n ts  w i th  h e p a tic  im p a ir tn e n t  (see  EH ects o n  th e  
L iver, p . 5 0 0 .3 ).

R o sig ỉìtazo n e  is n o t  a p p ro p r ia te  fo r  th e  t r e a tm e n t  o f ty p e  
1 d iab e te s  m e ll itu s  o r  d ia b e tic  k e to a d d o s is .

In  vvom en  vvho a re  a n o v u la to ry  b e c a u se  o f  in su lin  
res is ta n c e , ro sig lita zo n e  th e r a p y  m a y  r e s u l t  in  a  r e s u m p tio n  
o f  o v u la tio n .

D riv in g . D ia b e te s  m e ll itu s , its  co m p lica tío n s , a n d  th e  m e d -  
ica tìo n s  u s e d  to  ư e a t  it, m a y  a ííe c t a  p a tie n t 's  a b ility  to  
d r iv e  sa íe ly — se e  u n d e r  In su l in  (p . 4 8 5 .2 )  ỉo r  re s tric tio n s  
a p p lie d  to  d ỉa b e tic  p a tie n ts  in  th e  U K .

Effects o n  t h e  b lo o d . L e u c o p e n ia  a n d  th ro m b o c y to p e n ia  
d e v e lo p e d  in  a  5 0 -y e a r-o ld  w o m a n  t r e a te d  w lth  rosig lita -- 
z o n e . T h e  e ííe c t  re so lv e d  a f te r  t h e  d r u g  w a s  's to p p e d , b u t  
r e c u r re d  w h e n  p io g li ta z o n e  w a s  l a te r  g iv en . T h e  p a tie n t  
a g a in  re c o v e re d  a f te r  p io g li ta z o n e  ư e a tm e n t  w a s  w ith -  
d rav v n .' A  c a se  o f  ro s ig lita z o n e - in d u c e d  im m u n e  th ro m b o -  
c y to p e n ia , vvith  rec o v e ry  a h e r  d ru g  w ith d ra w a l,  h a s  also 
b e e n  d e sc rib ed .2
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Effecls o n  th e  b o n e s .  Use o f th ia z o lid in e d io n e s  su c h  as 
p io g lita z o n e  o r  ro sig llta zo n e  h a s  b e e n  a s so d a te d  w ith  
d e a e a s e s  in  b o n e  m in e ra l  d e n s ity  a n d  in c re a se d  r isk  o ỉ 
ừ a a u r e s  in  te m a le  p a tie n ts .  A n a ỉy sis  o ỉ  d a ta  h o m  a  c o m - 
p a ra tiv e  s tu d y  (A D O PT )1 o f g ly ca e m ic  c o n tro l w í th  rosig li- 
ta z o n e , m e tío rm in , o r  g lib e n d a m id e  in v o lv in g  4 3 6 0  ra n -  
d o m lse d  p a tie n ts  í o u n d  th a t  th e  r isk  o f h a a u r e  in  íem a le  
p a tie n ts  in  th e se  3  g ro u p s  w a s  9 .3 % , 5 .1 % , a n d  3 .5 %  
resp ec tiv e ly ;2 th e  i is k  in  m a le  p a tie n ts  w as n o t  s ig n ih - 
c a n tly  d iổ e re n t  i n  t h e  3 g ro u p s  a t  a ro u n d  3 .4  to  3 .9 5 % . 
A nalysis  o f d a  ta  b o m  a n o th e r  la rg e  ongo ing . s rn d y  w a s  
a lso  c o n s is ten t w i th  a n  in c re a se d  h a c tu r e  risk  w ith  rosigli- 
ta z o n e ,2 a n d  d a ta  b o m  th e  m a n u ía c tu r e r  o ỉ  p io g lita z o n e  
in v o lv in g  o v e r  8 1 0 0  ư e a te d  p a tie n ts  also  re v e a le d  a n  
in c re a se d  risk  o ỉ  b a c tu r e  in  vv o m en  g iv en  th e  d ru g ;3 th e  
ex cess  risk  w as c a lc u la te d  to  b e  0 .8  p e r  100 p a t ie n t  y e a rs  
o ỉ  u se . F o llo w in g  o n  b o m  th e se  rep o rts , a  m e ta -a n a ly s is  o f 
b a c tu r e  d a ta  b o m  10  s tu d ie s  o ỉ  th ia z o lid ỉn e d io n e s  in  d ia- 
b e te s  w a s  u n d e r ta k e n , a lth o u g h  n o n e  w e re  p ro sp e c t iv d y  
d e s ig n e d  to  m e a s u re  b a c tu r e  risk .4 T h e  ana lysis  c o n b n n e d  
a n  in c re a se d  risk  o ỉ  b a c tu r e  o v e ra ll w i th  th ia z o lid in e d io n e  
u se . B ased  o n  th e  5 s tu d ie s  p ro v id in g  d a ta  b y  sex , th e  risk  
o f b a c tu r e  w a s  ỉ o u n d  to  b e  d o u b le d  in  w o m e n , b u t  n o t  
s ig n ib c a n tly  in c re a se d  in  m e n .

T h e  p a t te m  o f  b a c tu re s  s e e m e d  to  d iííe r  b o m  th a t  
a s so d a te d  w ith  p o s tm e n o p a u sa l  osteoporosis , b e in g  m ain ly  
i n  th e  u p p e r  a rm , h a n d ,  o r  ỉo o t, r a th e r  t h a n  h íp  o r  sp ỉn e .2 
H o w e v e r, th is  m a y  b e  b ec au se  m a n y  a ã e c te d  p a tie n ts  w e re  
re la tiv e ly  y o u n g e r  (mea n  age  5 6  y e a rs ) ,1 a n d  th e r e  is so m e  
e v id e n c e  th a t  h íp  a n d  ỉe m u r  b a c tu r e s  in  o ld e r  w o m e n  a re  
s ig n ỉỉic a n tly  a s s o d a t e d  w i th  th ia z o lid in e d io n e s .4 A n  
o b se rv a tio n a l s tu d y  h a s  su g g e ste d  th a t  th ia z o lid in e d io n e  
u s e  is a s so d a te d  w i th  o n g o in g  lo ss  o f vvho le-body  b o n e  
m in e ra l  d e n s ity  in  w o m e n  b u t  n o t  m e n .’ F u r th e r  a n a ly sis  of 
th e  AD OPT re su lts  í o u n d  th a t  th e  in c re a se d  r isk  o f  b ă c tu r e  
o n ly  b e c a m e  á p p a re n t  a b e r  1 y e a r  o ỉ  ro s ig lita z o n e  
t re a tm e n t,  b u t  id e n tib ế S  n o  ■ partìcu lar r isk  lac to rs  in  
a b e c te d  w o m e n .6 / '

T his a d v erse  e ữ e c t  h a s  b e e n  rev ievved7'3 a n d  a tt r ib u te d  to  
t h e  se le c tiv e  a g o n is t  a c tio n  o f  ro s ig lita z o n e  a t  th e  
p e ro x iso m e  p ro lU era to r-a c tiv a te d  re c e p to r  (PPA R)-y; artimal 
s tu d ie s  h a v e  s h o w n  th a t  th e  a c tiv a tio n  o f PPA R -y d ecreases  
b o n e  ío rm a tio n  a n d  in creases  b o n e  reso rp tío n . .
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Effects o n  th e  c a rd io v a s c u la r  System. I t h a d  b e e n  sug- 
g es ted  th a t , in  a d d it io n  to  th e i r  h y p o g ly ca e m ic  e t l e a ,  th ia -  
z o lid in ed io n e s  m a y  h a v e  b e n e h d a l  eK ects in  th e  p re v e n -  
t io n  of m ac ro v a sc u la r  d iab e tic  c o m p lica tio n s , and  th e re  is 
so m e  e v id e n c e  th a t  p io g lita z o n e  m a y  im p ro v e  so m e  ca rd i- 
o v a scu la r  o u tc o m e s  (see  D iab e tic  C o m p lica tio n s , p . 4 9 3 .2 ). 
Hovvever, a  m e ta -a n a ly s is 1 o f  4 2  s tu d ie s  ỉo u n d  th a t ,  com - 
p a re d  w ith  e i th e r  p lac e b o  o r  o th e r  a n tid ia b e tic  d ru g s, rosi- 
g lita zo n e  w a s  a sso c ia te d  w ith  a  s ig n iíic a n t in c re a se  i n  th e  
risk  o f  m y o c a rd ia l  in ía rc tio n , a n d  a n  in c re a se  o f  b o rd e r l in e  
s ig n iíĩcan ce  in  d e a th  b o m  c a rd io v a sc u la r  c a u se s . T h e re  
iv e re  lim ita tio n s  to  th is  an a ly s is  a s  th e  s tu d ie s  w e re  n o t  
p r im a rily  in te n d e d  to  e x a m in e  c a rd io v a sc u la r  o u tco m e s , 
a n d  m a n y  w e re  sm a ll a n d  s h o r t - te rm . S tu d ie s  w i th  n o  
rec o rd e d  c a rd io v a sc u ia r  e v e n ts  w e re  e x d u d e d  b o m  th e  
m e ta -a n a ly s is ,1 a n d  th is  h a s  b e e n  q u e s tio n e d . A n  a lte m a -  
tiv e  an a ly s is2 t h a t  a c c o u n te d  ío r  th e se  e x d u d e d  s tud ies , 
vvith a p p ro p r ia te  a n a ly s is  a d ju s tm e n t ,  t o u n d  o d d s  ra tio s  
ỉo r  m y o c a rd ia l  in ỉa r c t io n  a n d  c a rd io v a sc u la r  d e a th  th a t  
w e re  n o t  s ta t is tic a lly  s ig n ib c a n t, a n d  c o n d u d e d  th a t  
n e ith e r  ỉn c re a se d  n o r  d e c re a se d  r is k  c o u ld  b e  e s ta b lish e d .

In  r e sp o n se  t o  c o n c e m s  ra is e d  b y  th e  in it ia l  m e ta -  
analysis, a n  u n p la n n e d  in te r im  an a ly s ỉs  o f  a n  o n g o ín g  o p e n -  
lab e l s tu d y  (REC O RD ) d e s ig n e d  to  assess c a rd io v a sc u la r  
o u tc o m e s  w a s  p u b l is h e d  (ro s ig lita z o n e  a d d e d  to  e i th e r  
m e tío rm in  o r  a  su H o n y lu re a  c o m p a re d  w ith  m e t ío rm in  p lu s

The Symbol t denotes a preparation no longer actively marketed
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a s u lío n y lu r e a ) .3 T h e  d a ta , h o w e v e r ,  w e re  in s u f f id e n t  to  
d e te r m in e  w h e th e r  th e r e  w a s  a n  in c re a se d  r isk  o f 
m y o c a rd ia l  in ỉa rc tio n , a n d  th e  fin d in g s  w e re  in c o n d u s iv e  
r e g a rd in g  a n y  effec t o n  ov e ra ll risk s  o f h o sp ita lis a tio n  o r  
d e a th  f ro m  c a rd io v a sc u la r  c a u se s . A  s u b s e q u e n t  m e ta -  
a n a lý s is4 w a s  r e s t r i a e d  to  4  lo n g - te rm  s tu d ie s  ( a t  le a s t  12 
m o n th s  o f  ơ e a tm e n t)  th a t  h a d  s p e d h e d  a n  in te n t io n  to  
e v a lu a té  c a rd io v a sc u la r  a d v e rse  e ííec ts , in c lu d in g  th e  
in te r im  RE C O R D  resu lts . It fo u n d  a n  in c re a se d  risk  o f 
m y o c a rd ia l  in ía rc tio n  w ith  ro s ig lita z o n e  u se , v v ith o u t a 
s ig n ih c a n t in c re a se  in  th e  risk  o f  c a rd io v a sc u la r  m o rta li ty . 
T h e  f in a l  re su lts  o f R ECO R D ’ shovved th a t  a í t e r  5 to  7  y e a rs  
o ỉ  f o llo w -u p , ro s ig lita z o n e  d id  n o t  in c re a se  o v e ra ll  
c a rd io v a sc u la r  m o rb id ity  o r  m o rta li ty ,  b u t  t h e  d a ta  c o u ld  
n o t  ru le  o u t  a  sm all in c re a se d  rísk  in  m y o c a rd ia l  in ía rc tio n . 
T he  s t r e n g th  o f th e se  D nd ings w e re  w e a k e n e d  b y  a 
su b s ta n tia U y  lo w e r  t h a n  e x p e c te d  ra te  o í  c a rd io v a sc u ia r  
e v e n ts . A  la te r  m e ta -a n a ly s iỉ  c o n s id e re d  th a t  th e  risk - 
b e n e fit  r a t io  fo r  ro sig litazo n e  w a s  u n ía v o u r a b le .6 C o n c e m s  
a b o u t  t h e  c a rd io v a sc u la r  sa le ty  o f ro sig lita z o n e  c o n tr ib u te d  
to  re c o m m e n d a t io n s  th a t  its u s e  s h o u ld  b e  lim ite d , a n d  in  
S e p te m b e r  2 0 1 0  th e  FDA res tr ic te d  ro s ig lita zo n e  to  p a tie n ts  
w i th  d ia b e te s  th a t  c o u ld  n o t  b e  c o m ro lle d  b y  o th e r  
m e d ic a tio n s .7 a n d  th e  m a rk e tin g  o f ro sig lita z o n e  w a s  
su s p e n d e d  in  th e  EU.* T h e  FD A  a lso  r e q u e s te d  a n  
in d e p e n d e n t  revievv o f th e  RE C O R D  re su lts  b e c a u se  o í 
q u e s tio n s  a b o u t p o te n tia l  b ias  in  th e  id e n ti íic a tio n  o( 
c a rd ío v a sc u la r  e v e n ts . B ased  o n  th is , th e  FD A c o n d u d e d  
th a t  i t  w a s  n o t  d e a r  w h e th e r  th e  risk  o f  d e a th ,  h e a r t  a tta c k , 
a n d  s ư o k e  w e re  tru ly  d iííe re n t  b e tv v een  ro sig lita zo n e  a n d  
m e t ío rm in  p lu s  s u lío n y lu re a , a n d  in  2 0 1 3  l iíte d  re s tríc tio n s  
o n  its  p re s c r ip tio n .,  (See  a lso  A d m in is tra t io n . p . 4 9 7 .1 .)

F o r  t h e  r is k s  o f  h e a r t  í a i l u r e  a s s o c ia te d  w i th  
th ia z o lid in e d io n e s , see  E ííec ts  o n  th e  H e a n . p . 500 .2 .
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Effects on tho eyes. T h e  m a n u f a c tu r e rs  in  t h e  USA a n d  
C a n a d a  (GSK) h a v e  re c e iv e d  p o s tm a rk e tin g  re p o r ts  o f th e  
d e v e lo p m e n t  o r  w o rse n in g  o f d ỉ a b e t i c  m a c u l a r  o e d e m a  
in  p a t i e n t ỉ  t re a te d  vvith r o s ig lita z o n e -c o n ta in in g  P ro d u c ts ; 
in  m o s t c ases  t h e  p a tie n ts  a lso  r e p o r te d  p e r ip h e ra l  o e d e m a  
o r  í lu id  r e te n t io n .1-2 In  so m e  cases  v isu a l im p a irn ie n t  
im p ro v e d  o r  reso lv e d  a íte r  s to p p in g  th e  d ru g . A  la te r  
o b s e rv a tio n a l s tu d y 3 in  170 0 0 0  d ia b e tic  p a tie n ts  sh o w e d  
th a t  ữ e a tm e n t  vvith a  th ia z o liđ in e d io n e  w a s  m o d e s tly  
a s s o d a te d  w ith  a n  in c re a se d  1 -y e a r  i n d d e n c e  o f d iab e tic  
m a c u la r  o e d e m a  a íte r  a d ju s tin g  lo r  age, g ly ca e m ic  c o n tro l, 
a n d  in s u l in  u se . M o re  re c e n tly , hovv ev er, a  c ro ss -sec tio n a l 
an a ly s is4 o f  d a ta  fro m  a s u b s tu d y  of a  la rg e  m u lt ic e n ư e  
ra n d o m ise d  c o n tro ỉle d  s tu d y  in  d ia b e d c  p a tie n ts  d id  n o t  
f in d  a n y  a s so d a t io n , a l th o u g h  th is  s tu d y  d id  n o t  a d ju s t  fo r  
d u r a t io n  o f  e x p o su re , p a s t  e x p o s u re ,  a n d  ty p e  o f th iazo li-  
d in e d io n e  u se đ .

A  re tro sp e c tiv e  r e v ie w 5 o f  3 0  p a tie n ts  w i th  lo w e r  
e x tr e m i ty  o e d e m a , a n d  d in ic a l ly  s ig n ư ic a n t  d ia b e tic  
m a c u ỉa r  o e d e m a , assessed  th e  c h a n g e s  th a t  w e re  rec o rd e d  
a f te r  ro s ig lita z o n e  o r  p io g li ta z o n e  h a d  b e e n  s to p p e d . 
A l th o u g h  w e ig h t lo ss  a n d  im p r o v e m e n t  in  p e rip h e ra l  
o e d e m a  w e re  g e n e ra lly  rap id  (u su a lly  vvith in  2 m o n th s ) ,  th e  
re s o lu tio n  o f  m a c u la r  o e d e m a  w a s  o f te n  v e ry  slow . M o st 
p a tie n ts  u n d e rw e n t  m a c u la r  la se r  t r e a tm e n t,  a n d  in  so m e  
cases  v isu a l  a c u ity  re m a in e d  p o o r  b e c a u s e  o f m a c u la r  
sc a r r ìn g  f ro m  c h ro n ic  o e d e m a .

T h e  m a n u ía c tu r e r s  ad v ise  t h a t  ro s ig lita z o n e  s h o u ld  b e  
u s e d  w i th  c a u tio n  in  p a tie n ts  vvith  p re -e x is t in g  d iab e tic  
r e t in o p a th y  o r  m a c u la r  õ e d e m a , a n d  s h o u ld  b e  s to p p e d , a n d  
o p h th a lm o lo g ỉc a l  c o n s u lta tìo n  so u g h t.  i í  v isu a ] im p a irm e n t  
d e v e lo p s  w h i le  u s in g  th e  d ru g .2 T h is  a d v e rse  e ffec t h a s  also  
b e e n  rev iev v ed .4

T h e re  h a v e  b e e n  re p o r ts  o f  th e  e x a c e rb a tio n  o f t h y r o i d  
e y e  d i s e a s e ,  p a rt ic u la r ly  p ro p to s is  a s s o t ía te d  e x p a n s io n  of

th e  o rb ita l fa t c o m p a r tm e n t,  in  e u th y ro id  p a tie n ts  g iv en  
th ia z o lid ln e d io n e s .7’* P ro p to sis , w i th  n o rm a l o rb ita l  ía t  a n d  
e x tr a - o c u la r  m u sc le s ,  h a s  a ls o  b e e n  r e p o r t e d  vvith  
ro sig lita zo n e  in  th e  a b se n c e  o í  th y ro id  d ise a se .9 A  sm all 
s tu d y  in  3 6  p a tie n ts  m e a s u re d  e y e  p ro tru s io n  b e ío r e  a n d  
a f te r  6 t n o n th s  o f  p io g li ta z o n e  th e r a p y  .l0 O v e ra ll th e r e  w a s  a 
sm all in c re a se , b u t  n o n e  o f  th e  p a tie n ts  n o te d  a n y  c h a n g e s  
in  th e  a p p e a ra n c e  o f  th e i r  e y es. P re v io u s  o r  c u r r e n t  th y ro id  
d is tu r b a n c e s ,  a  lo w  a d ip o n e c t in  le v e l ,  a n d  h ig h e r  
p io g lita z o n e  d o se , w e re  í o u n d  m o re  ỉ r e q u e n tly  in  p a tie n ts  
vvith th e  g re a te s t  in c re a se  in  p ro tru s io n .
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Effects o n  th e  h e a r t .  B o th  p io g lita z o n e  a n d  ro sig Iita zo n e  
ca n  c a u se  p e r ip h e ra l  a n d  p u lm o n a ry  o e d e m a , w h ic h  c a n  
vvorsen o r  p r e r ip ita te  h e a r t  ta ilu rc ; se v era l c a ses  h a v e  
b e e n  d e s c r ib e d .1'4 A la rg e  r e t r o s p e a iv e  c o h o n  s tu d y 7 also  
to u n d  th a t  t h e  u se  o ! th ia z o lid in e d io n e s  in c re a se d  th e  risk  
o í h e a r t  ía i lu re .  T he  in c id e n c e  o f p e rip h e ra l  o e d e m a  vvith 
m o n o th e ra p y  h a s  b e e n  re p o rted *  to  ra n g e  íro m  3 to  5 % , 
a n d  th is  in c re a se s  s lig b tly  w h e n  a th ia z o lid in e d io n e  is 
u se d  vvith a n o th e r  o ra l a n tid ia b e tic . T h e  in c id e n c e  is a b o u t  
15%  w h e n  a th ia z o lid in e d io n e  is u se d  vvith in su l in .  T h e  
in d d e n c e  o{ h e a n  ta i lu re  is g e n e ra lly  lo w e r, b u t  h a s  b e e n  
te p o r te d  to  b e  2 to  3 %  w h e n  a th ia z o lid in e d io n e  is u se d  
w ith  ỉn su lỉn ;  h o w e v e r , a  la rg e  p ro sp e c tiv e  s tu d y ,’  vvhich 
vvas in te n d e d  to  e x a m in e  th e  c a rd io v a sc u la r  b e n e h ts  of 
p io g lita z o n e  in  p r e v e n t in g  s e c o n d a ry  m a c ro v a sc u la r  
e v e n ts  in  d ia b e tic  p a tie n ts  w ith  p re -e x is t in g  m a c ro v a sc u la r  
d isease, r e p o r te d  a 6 %  in c id e n c e  o f h e a r t  ía i lu re , c o m - 
p a re d  w ith  4 %  in  th e  p la c e b o  g ro u p . M o rta lity  ra te s  tro m  
h e a r t  ía i lu re  d id  n o t  d i í le r  b e tw e e n  g ro u p s. T h e se  h g u re s  
w e re  conF irm ed  o n  re -a n a ly s is .10' 11 S u b s e q u e n t rev ie iv s  
h a v e  a lso  c o n đ u d e d  th a t  th ia z o lid in e d io n e s  in c re a se  th e  
risk  o f h e a r t  ỉ a i lu re ,1- 15 b u t  v v ithou t a n  a sso c ia te d  in c re a se  
in th e  risk  o f  c a rd io v a sc u la r  d e a th .13

T he  A m e ric a n  H e a rt A s s o d a tio n  a n d  A m e ric a n  D iab e tes  
A sso d a tio n  h a v e  reco m x rie n d e d 8 th a t  p a tie n ts  vvith  risk  , 
íac to rs  for h e a r t  d iseasc  o r  a  đ e p re s se d  e je c tio n  t r a a io n  b u t  ị 
■vvithout sy m p to m s . a n d  p a tie n ts  w i th  NYHA class I o r  n  ị 
h e a r t  ía i lu re ,  s h o u ld  s ta r t  w i th  a  lo w  d o s e  o f  a 
th ia z o lid in e d ìo n e  th a i  is o n ly  in c re a se d  g ra d u a lly  as 
n e c essa ry  a n d  vvith  c a re tu l  m o n ito rin g . P a tie n ts  vvith m o re  
sev ere  h e a r t  ía i lu re  (class m  a n d  IV) s h o u ld  n o t  rec e iv e  
th e se  d ru g s. T h e sc  re c o m m e n d a r io n s  a re  r e t l e a e d  in  us 
licen sed  p r o d u a  in lo rm a t io n . L icen sed  p r o d u c t in /o rm a t io n  
in  o th e r  c o u n tr ie s  m a y  c o n tr a - in d ic a te  t h e  u s e  o í  
p io g Iita z o n e  o r  ro sig lita zo n e  in  p a tie n ts  vvith h e a r t  ía i lu re  
o r  a n y  h is to ry  o f h e a r t  ta ilu re , e v e n  of class I  o r  n .

F or te s tr ic tio n s  o n  c o m b in a tio n  th e ra p y  see  A d m in is tra -  
tio n , p . 4 9 7 .1 .
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rosiglỉtazone: ca se report and Hterature review. Pharmacotherapỵ 2003; 
23:945-54.

2. Kermani A, Garg A. T1iìazondịnedione-assocỉated congestỉve heart 
íaiỉure and pulmtmary edema. \tayo Clin Proc 2003; 78: 1088-91.

3. Bell DSH. Unilaieral edema due to a thiazolidỉnedione. Diabtttí Can 
2003; 26: 2700.

4. Shah M. et al. PiogHiazone-induced hean íailure dcspite normaỉ leh 
ventrícuỉar ỉunctlon. Am J Mtà 2004: 117: 973-4.

5. CSM/MHRA. Reminder: thiaxolidincdiones (glitaxones) conưaindica- 
lions. Currml Pratiims 2004: 30: 8. Also available at: htrp://www.nứìra. 
gov.uk /hom  e/»dcp)g?ldcSe rvice*GET_FlLE 6,dDocNam e»- 
CON007448&RevisionSelectỉonMethod=LatestReleaseđ (accessed 
02/06/06)

6. Cheng AYY. Fantus 1G. Thiazolldinedione-induced congestỉve heart 
ỉaiỉure. Ann Pharmaaứỉtr 2004: 38: 817-20.

7. Deỉea TE, tt  aĩ. Use of thiazolidỉnediones and risk oỉ heart ỉailure in 
people with type 2 diabetes: ã retrospective cohon study. Diabttes Can 
2003;26:2983-9.

8. Nesto RW, et al. Thỉazotỉdừiedỉone use. íluid retention, and congestive 
heart ỉaỉlure: a consensus staiemem írom the American Heart 
Association and American Dỉabcies Associaiion. Circtílation 2003; 108: 
2941-8. Also avaiỉable ùi: hup://circ.ahajoumals.org/cgi/reprínƯ108/ 
23/2941.pdf (accessed 26/03/07) Also published ìn Diabỉtes Can 2004;

27: 256-63. Also available at: http://care.diabetesjoumals.org/conter J 
27/l/256.fulI.pdf (accessed 06/07/09)

9. Dormandy JA. et ữỉ. Seconđary prevention oỉ maaovascular events Q 
paticnts wỉth type 2 dỉabetes ỉn the PROactive Study (PROspecti' e 
piogiltAzone Clínlcal Trỉaỉ In macroVascular Events): a randomỉsc i  
controDed trỉaỉ. Lancít 2005; 366: 1279-89.

10. Rydén L ti a i Ađjudỉcation oí serious hearỉ faỉlure ỉn patỉents frủ n 
PROactive. laruxt 2007; 369: 189-90.

11. Erđmann E. tĩ ai. PROactive mvestigaton. PIogỉitazone use and hea t 
ỉaỉlure in patiems with type 2 diabetes and preexỉsting cardỉovascul r 
dỉsease: data from the PROactỉve study (PROactive 08). Diabeta Ca e 
2007; 30: 2773-8.

12. Sỉngh s. er al. Thỉazoỉidỉneđỉones and heart íailure: a teleo-analysi . 
Diabtta Can 2007; 30: 2148-53.

13. Lago RM, ei aỉ. Congestive heart faỉỉure and cardiovascuỉar death :: 1 
patíents wíth prcdiabetes and type 2 dỉabetes given thỉazữiỉdỉnedỉữnes; ỉ 
meta-analysis of randomised clinỉcal trials. Lanat 2007; 370: 1129-36

E ffects o n  l ip id s . R o s ig Iita z o n e  a n d  p io g lita z o n e  h a v e  di; - 
í e r e n t  e ííe c ts  o n  s e ru m  lip ids— see p . 4 9 4 .1 .

E ffects o n  th e  liver. S ev e ra l cases o f  h e p a to to x ic ity , in c lu d  • 
in g  fa ta litie s , h a v e  b e e n  d e scrib ed  in  p a tie n ts  - r e c e iv in ; 

ị ro s ig ỉita zo n e . M o st o f th e s e  o c c u rre d  w ith in  a íe w  w e e k ; 
; o r  m o n th s  of s ia r t in g  ro sig lita zo n e  th e r a p y .1' 5 b u t  som  '
■ patienis had been laking ihe drug íor about a year c • 
ỉ more.t"!' However. the causality of some of ihese cases ha ;
I been debau/d’ 10 because of coexisting disease and conco 
I mitant medication.
1 L icensed  p ro d u c t  in ío rm a t io n  re c o m m e n d s  th a t  live • 
; e n z y m e s  sh o u ld  b e  c h e c k e d  b e lo re  s ta r tin g  th e ra p y  w itl 
I ro sig liia zo n e . P a ú e n ts  vsith  a m in o tra n s le ra se  (ALT) con  
’ c e n tra tio n s  m o re  t h a n  2 .5  tim e s  th e  u p p e r  lim it  o f n o rm a  
I s h o u ld  n o t b e  g iv en  ro sig lita zo n e , a n d  it s h o u ld  b e  u se d  vvit!
1 c a u ù o n , il a t  all, ìn  p a tìe n ts  vvúh m ild e r  e le v a tio n s  o f lìve 
I e n z y m e  v a lu e s . ALT c o n c e n tra tio n s  s h o u ld  b e  m o n ito re i  
I p e rio d ica lty  in  a li p a tie n ts  g iv e n  ro sig lita zo n e . l í  AL'
! c o n c e n tra tio n s  rise  to  m o re  th a n  3 tim e s  th e  u p p e r  l im it  0 

1 n o rm a l a n d  re m a in  so  a l te r  re te s tin g  th e n  t r e a tm e n t  w it)
1 ro s ig lita zo n e  s h o u ld  b e  s to p p ed ; t r e a tm e n t  s h o u ld  a lso  b< 

s to p p e d  i( j a u n d ic e  d e v e lo p s .
1. Forman LM. tí aì. Hepatic lailure in a patieni Iđking rosìglitazone. An 

ỉmtm Mtd 2000; 132: ỉ 18-21.
2. Aỉ-Salman J, eí ai. Hepatocelluỉar injury ỉn a patient receivin) 

rosig!iwzonc: a case rcport. Ann intim \ỉtd  2000; 132: 121-4.
3. RavinuthaU RS. Nori u. Rosìglitazone toxicity. <4nn Intem Mtd 2000 

133: 658.
4. Hachev DM. et aỉ. ỉsolated clevation ol alkaline phosphatase lcve 

associated with rosiglitazone. Ann ỉnttm Mtd 2000: 133: 752.
ỉ. Floyd JS. tt ai. Case seríeỉ of liver íailure associated with rosiglitJZon< 

and pìogỉìtazone. Pharmaiotpidtmìoì Drug SaỊety 2009; 18: 1238-43.
6. Gouda HE, tí ai. Liver ỉailure in a patient trcaied with long-tem 

rosigliuzone therapy. Am J Med 2001; 111: 584-5.
7. Su D-H. tt al. Liver lailurc iu a patient receiving rosiglltazone iherapy 

Diabtí Mtd 2006: 23: 105-6.
8. EI-Naggar MHM, ti ai. Late-onset rosig]itazone-assodated acute iivet 

íaíỉure in a patỉent wiih Hodgkin s lymphoma. Ann Pharmacothcr 2008 
42:713-18.

9. Freid J, et ai. Rosig[itazone and hcpatic íaiỉure. Ann Inttm Mtd 2000:132 
164.

10. ỉsley WL Oki JC. Rữsigỉítazone and liver íailure. Ann lntem Mtd 2000 
133: 393.

F a s tin g . F o r  m e n t io n  th a t  g lita zo n e s  c a n  p ro b ab ly  b e  useđ  
vvith lovv risk  o í  h y p o g ly c a e ra ia  in  la s t in g  M u slim  p a tie n tí  
d u r in g  R a m a d a n  see  u n d e r  P re c a u tio n s  o f In su lin , 
p . 4 8 5 .3 .

P o rp h y r ia .  T h e  D ru g  D a u b a s e  fo r A c u te  P o rp h y ria , com - 
p ilc d  b y  th e  N o rvveg ian  P o rp h y ria  C e n tre  (N A PO S) an d  
th e  P o rp h y ria  C e n tre  Svveden, d a s s ih e s  ro sig lita zo n e  as 
p ro b a b ly  p o rp h y rin o g e n ic ;  it  s h o u ld  b e  p re sc r ib e d  o n ly  for 
c o m p e llln g  re a so n s  a n d  p r e c a u tio n s  s h o u ld  b e  co n s id e red  
in  all p a ú e n ts .1

1. The Drug Database for Acute Porphyria Available at: http://www. 
drugs-porphyria.org (accessed 06/10/11)

P re g n a n c y . In su lin  is g e n e ra lly  p re te r re d  fo r  t re a tm e n t  of 
d iab e te s  m e ll itu s  d u r in g  p re g n a n c y . R o sig lita z o n e  c rosses 
th e  p la c e n ta  a n d  is d e te a a b le  in  le ta l t issu e , b u t  th e r e  is 
so m e  e v id e n c e  th a t  th e  fe tu s  m a y  b e  a b le  to  m eta b o lis e  
th e  d r u g .1 D a ta  o n  th e  d in ic a l  u se  o l  ro sig lita zo n e  d u r in g  
p re g n a n c y  a re  lim ite d . T h e re  w a s  n o  e v id e n c e  of c o n g e n i-  
tal a b n o rm a lit ie s  o r  d e la y e d  d e v e lo p m e n t Ũ1 th e  in fa n ts  o f 
a se rie s  o f 8 vvom en w ith  p o ly cy s tic  o v a ry  sy n d ro m e  w h o  
h a d  b e e n  g iv e n  ro s ig ỉita z o n e  lo r  o v u ỉa t io n  in d u c t io n  a n d  
d u r in g  th e  í irs t 12 vveeks o f g e s ta tio n .2 T h e re  h a s  a lso  
b e e n  a  r e p o r t  o f ro s ig lita z o n e  u s e  d u r in g  w e e k s  13 to  17 of 
g e s ta tio n  in  a  v ro m a n  w ith  d iab e te s  m e ll itu s , w i th  n o  m al-  
ío rm a tio n s  d e te n e d  in  th e  b a b y .3

1. Chan LY-S. 11 ai Placemal transter of rosisliiaronc in the Erít trimcíter 
of human pregnancy. Etnil Sitril 2005: »3: 955-8.

2. Haddad GF, eí al. Case series of roiiglú37onc used durìng the first 
trimeỉter of pregnancy. Rrpmt To .rico ỉ 2008: 26: 183-4.

3. Kaỉyoncu NT rĩ ữl. A case of ro5ỉglỉtazone exposure ỉn the second 
tdmester of pregnanq/. Rcprod Toxicol 2005; 19: 563-4.

Interađions
R o sig lita z o n e  is m a in ly  m e ta b o lis e d  b y  th e  c y to c h ro m e  
P 4 5 0  iso e n z y m e  CY P2C 8. U se  w ith  CY P2C8 in h ib ito rs  sụ c h  
a 5 g e m íib ro z il, k e to c o n a z o le ,  a n d  t r im e th o p r im ,  c a n  
in c re a se  p lasm a  c o n c e n tra t io n s  o f  ro sig lita zo n e . C o n v e rse ly , 
r i ía m p id n . a  p o t e n t  in d u c e r  o l  c y to c h ro m e  P 450 , c a n

AJ1 cross-references reíer to entries in Volume A

http://www.fda.gov/
http://www.cma.europa.eu/doei/en_GB/document
http://www.fda.gov/Dntgs/DrugSafcty/
http://www.fda.gov/downloads/Safe%e1%bb%89y/
http://www.hc-sc.gc.ca/dhp-mps/ah_iormais/pdf/medeff/
http://care.diabetesjoumals.org/conter
http://www
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reduce rosiglitazone concenưations. These drugs should be 
gỉven vvith cautíon to patients taking rosigỉitazone, and 
glycaemic control should be monitored.

Use oí NSAIDs or insulin with rosiglitazone may increase 
the risk of oedema and heart íailure (see also Effects on the 
Hean, p. 498.2, and Administration, p. 497.1).
Revievvs.

1. Schcen AJ. Pham ucokinetic interactions w ith thiarolidm ediontt. ữb t 
Pharmaakintí 2007; 46: 1-12.

Anlibaderials. Rifampirìn signiíicantly reduced the plasma 
concenưation and elimination half-life of rosiglitazoneIJ 
and pioglitazone3 in studies of healthy subjects, probably 
by induction of the cytochrome P450 isoenzyme CYP2C8. 
Conversely, trimethoprim can inhibit CYP2C8, and was 
tound to modestly increase the concenưation and haU-híe 
of rosiglitazone.14

1. Park J-Y, et al. Effect of rỉtampỉn on  the  phannacokỉiietics of 
rosigUtaione in healthy subjecis. c/iit Pharmacol Thtr 2004; 7J: 157- 62.

2. Niemi M. ff ai. E ííeas ol trim ethoprim  and riíampin o a  the
pharmacokinetics o/ the cytochrome P450 2C8 substrate rosigUtazone. 
chn Pharmacol Thtr 2004: 76: 239-49. ~

3. Jaakko!a T, et ãl. E líea  of ritampicin on  the pham ucokinedcs of 
pioglltazone. Br ]  Cliit Pharmacol 2006: 61 :70 -8 .

4. Hruska MW, et al. The eítect of trìm ethoprỉm  on CYP2C8 medỉated 
rosỉgliuaone metabolỉsm ỉn hum an lỉver mỉcrosomes and healthy 
subjects. Br J  Cỉừt pharmacol 2005; 59: 70-9.

AntiKmgals. In healthy subjects,' ketocomaole increased 
the plasma concenưation and elimination half-life of rosi- 
glitazone, probably by ìnhibition of the cytochrome P450 
isoenzyme CYP2C8 and to a lesser extent CYP2C9.

1. Park J-Y, t í  al. Effect of ketoconazoỉe on the phaimacokỉnetỉcs oỉ 
rosigỉicazone ỉn  heaỉthy subjects. B rS ơ in  pharmacoĩ 2004:58: 397-402.

Upid regulating drugs. Gemfibrozil signihcantly increased 
the plasma concentration and about doubled the halỉ-liỉe 
of rosiglitazone in healthy subjects,‘ probably by inhibitìng 
its metabolism. The authors suggested that these drugs 
should not be used together, or tha t the dose of rosiglita- 
zone should be at least halveđ ư gemfibrozũ treatm ent iỉ 
started. Marked increases in the plasma concentration and 
half-life of pioglitazone have also been íound ỉn healthy 
subjects given gemfibrozil.15

For reports of a paradoxical decrease in plasma high-. 
density-lipoprotein cholesterol in  patients taking thiazoli- 
dinedỉones vvith Bbrates, see p. 1325.2.

1. Nỉemỉ M. tí a i  Gemfibrozil considerably increases the plasma 
concenưations of rosigỉitazone. Diabtíologia 2003; 46: 1319-23.

2. Jaakkola T, eí aỉ. Eííects oỉ gem fibrozil ỉtraconazoỉe, and their 
combinaùoa on the pharmacokinetics of pioglỉtazone. Qin pharmacoỉ 
Ther 2005; 77: 404-14.

3. Deng L-J. t í  aỉ. Effecr oi gemfíbroãl on the pharmacokinetícs oi 
pioglỉtazone. E urJ ơirt Pharmacol 2005; 61: 831-6.

Pharmacokinetics
Rosiglitazone is vvell absorbed from the gastrointestinal tract 
aíter oral dosing. Peak plasma concentratíons occur about 1 
hour aíter a dose and the bioavailability is 99%. Itis  99.8% 
bound to plasma proteins. Rosiglitazone is extensively 
metabolised, mainly by the cytochrome P450 isoenzyme 
CYP2C8. It is excreted in the urine and faeces, and has a 
half-Ufe of 3 to 4 hours. Rosiglitazone crosses the placenta 
and has been íound in íetaỉ tissue.
Reíerences.

1. Baldwin SJ. t í  a i  Characỉerization of the  cytochrome P450 enzymes 
involved in the in vitro metaboỉism of rosiglicazone. Br J  Cỉirt Pharmacoỉ 
1999; 48; 424-32.

2. chapelỉky MC. t í  ai. Pharĩữãcokuicùcs o í  rosigJitazose ỉn patien tỉ vvirh 
varying degrees of renal ỉnsuHidency. J  ơ in  Pharmacol 2003; 43: 252-9.

3. Kirchheiner ĩ .  tí  a/. Pharmacokinetics and  pharmacodynamics of 
ro5Ỉgỉitazone ỉn reỉation to CYP2C8 genotype. Cỉirt Pharmaaoi Thcr 2006; 
80: 657-67.

4. Aramvvit p, tí  al. Pharmacokinetics of single-dose rosiglitazone ỉn 
chronic ambuỉatory perítoneal dialysis patients. J CUn Pharm Thtr 2008; 
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Preparatìons
Proprietary Preporations (details are given in Volume B)
Single-ingredtent Preparotions. Arg.: Avandia; Diaben; Gaudil; 
Glimíde; GUximina; Gludex; Rosiglit; AustraL: Avandia; Aus- tria: Avandiat; Belg.: Avandiat: Braz.: Avandiat; Canad.: 
Avandia; Chữe. Avandia; Rosivan; China: Ai Neng (SăỄ); Ao 
Luo Hua (Mỉềìp); Avandia (X iâ ltlt ;  Naidi (Bíiầ); Sheng Ao (£M); sheng Min ( ẵ « ) ;  Weigeluo (ífc:ftfè); Yi u  Xi C tĂ S ); Cz.: Avandiat; Denm.: Avandiat; Pin.: Avandiat; Fr.: Avan- 
diaf; Ger.: Avandiaỷ; Gr.: Avandiaỷ; Hong Kong: Avandia; Hung.: Avandiat; Indiar. Rezult Roglin; Rosicon; Indon.: Avan- 
dia; /r i: Avandlat: Israel: Avandia; Rosi; Rossũũt: ItaL: Avan- 
diaf; Malaysia: Avandia; Mex.: Avandia; Neth.: Avandiaf: Norw.: Avanđiaf; NZ: Avandia; phữipp.: Avandiaỷ; Pol: Avan-' 
diaf; PorL: Avandiaỷ; Rus.: Avandia (AaaHHH*); Roglit (Pormrr); S.Afr.: Avandiat; singapore: Avandia; Spain: Avandiat; Swed.: 
Avandiat; Switz.: Avanđiat; Thai.: Avandiat: Turk.: Avandia; 
Rosenda; Rosene; Rositaz; Rosvel; UK: Avandiat; Ukr.: Diagly- 
tason ỰỊHarnHTa30H)t: Roglit (Porairr); USA: Avandia; Veneỉ.: 
Avandia.
Multi-ingredient Preporatíons. Arg.: AvandameC Avandaryb Glu- 
dex Plus; Rosiglit-MeC AustraL: Avandamet; Austria: Ava- 
glimt; Avandamett; Belg.: Avandametỷ; Braz.: Avandamett;

Canad.: Avandamet; Avandarylt; Chile: Avandamet; Avandar- 
yl; China: Avandamet (3ciằ®t)t; Cz.: Avaglimt; Avandametỷ; Denm.: Avaglimt; Avandamett; pin.: Avandamett; Fr.; Avan- 
damett; Ger.: Avaglimt; Avandamett; Gr.: Avaglimt; Avanda- 
metf; Hong Kong: Avandamet; Hung.: Avaglimt; Avandamett; India: Diabetrol-3D; Glyroz; Roglln-M; Rosicon MF; Indon.: 
Avandamet; Avandaryl; IrL: Avaglimt; Avandametf; Israel: 
Avandamet; Ital.: Avãglimt; Avandamett; Malaysia: Avanda- 
met; Mex.: Avandamet; Neth.: Avaglim+: Avandamett; Norw.: 
Avaglimt; Avandamett; phũipp.: Avandamett; Avandarylf; Pol.: Avandamett; Port.: Avaglimt; Avandamett; Rus.: Avan- 
daglim (AaaHaaraati); Avandamet (AaaaaaMCT); Singapore: 
Avandamet; Spain: AvaglimỶ; Avandamett; SwetL: Avaglimt; 
Avandamett; Switz.: Avandamett; Thai.: Avandametỷ; Avan- 
darylt; Turic: Avandamet; UK: Avandamett; Ukr.: Avándamet 
(AsaHflaMer)+; USA: Avandamet; Avandaryl; Venez.: Avanda- 
met.

Ruboxistaurin ỊriN N i

’ LY-333531; 1Y-341684 (rubọxistaurin mesịlate); Ruboxistaur- 
ị.ina; Ruboxistaurine; Ruboxistaụrinum; PyỔoKCiỊcraypMH. ■■>■■■■.
: (9S)-9-[(D imethylamino)methyl]-6,7, Ị 0,11 -te trahydro-
9H,19H-5,21:12,17-dimethenodibenzo[e,íí]pyrrolo[3>4-h]
[1,4,13]oxadiazacydohexadecene-18,20-dione. 

vÍ 2 s H 3 N ,0 3 = 4 6 8 .6
CÀS — ÍỔ9939-94-0 (ruboxistaụrìn); 169939-93-9 (ruboxistaur-.
in hydrochlorideì; 202260-21 -7 (ruboxiĩtaurìn mesilate). 
um  —  721809WQCP.

NOTE. The name Arxxant has been used as a trade mark for 
ruboxistaurin.

Profile
Ruboxistaurin is an oral inh ib ito r of the p-isoform o f the 
enzyme protein kinase c , vvhich is thought to play a role in  
the development of diabetic microvascular complications. I t  
is under Lnvesrigation as an adjunct in  the treatment of 
diabetic retinopathy (p. 464.2).
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Proteỉn kỉnase c  9 Inhibitor-Diabeúc Retỉnopathy S tudy2. Rtíừĩữ201 í; 
31: 2084-94.

S axaglip tin  (BAN, USAN, rlNN)

BMS-477118-11 (saxagliptin monohydrate); BMS-477ỊỊ8; 
Sạksagliptyna; Saxạgliptina; Saxagliptirie; Saxagliptinum; 
CaKcarniỊnTviHÍ _ 7 .

;(IS,35,55)-2-[(25)-2-Amino-2-(3-hydroxyadamantan-1-yl)
ạ^tỵí|-2-aMbicyclpỊ3.h0]hexane-3-carbbniừile.
0,8^02=315.4
CAS.r-: 361442-04-8. (saxagliptin); 94S667r22-ỉ (saxágliptin 
monobydrạte); 709031-78-7 (saxagliptin.hydrochlònde). ::.- - ... 
ATC —  A10BH03.
ẠTC Vet —  QA10BH03.
um  — ,8I7I046IVQ (saxagliptín); 9GB927LAM/ (saxagliptin
rriònohydrate) ....

NOTE. Saxagliptứi ỰNN) is anhydrous, while Saxagliptin 
(USAN) reíers to the mónohydrate.

Saxagliptin Hydrochloride ịBANM, riNNMi
■fifHrocíorụrò de saxagliptina; Saxagliptine, Chlorhýdràté dẹj; 
Saxagliptini Hydrochtoridum; CaKcamnnTHHarnflpoxnopMfl. 
C,8HấN302,HCI=351.9 '
CĂS —  709031-78-7

■ATC —  A10BH03.
ATCVet— .QA10BH03.
UNII — Z8J84YIX6L

Uses and Administration
Like sitagliptin (p. 502.1), saxagliptin is an inhibitor of 
dipeptidylpeptìdase-4 and is used in the treatment of type 2 
diãbẽtes meìlitus (p. 459.1). Saxaglipón is given as the 
hydrochloride, but doses are expressed in terms of the 
anhydrous base; 2.79 mg of saxagliptin hydrochloride is 
equivalent to about 2'5mg of saxagliptin. The usual oral 
dose is 2.5 or 5 mg once daily, given vvith or yyithout food. 
When saxagliptin is given vvith strong inhibitors of the 
cytođưome P450 isoenzyines CYP3A4 and CYP3A5, the 
dose of saxagliptín is usually 2.5 mg once daily.

For the dose of saxagỉiptin used in  renal impairment, see 
p. 501.3.
Reíerences.

1. NeumiDer JJ, Campbell RK. Saxaglỉptỉn: a  dipeptídyỉ peptỉdase-4 
ỉnhỉbỉtor ỉor the treatm ent of type 2 diabetes mellitus. Am J  Heaừh-Syst 
Pham  2010; 67: 1515-25

2. Baetta R, Corsừù A. Phannacolỡgy of dỉpeptỉdyl peptỉdase-4 inhibitors; 
súnilariáes and diSerences. Drugs.2011; 71: 1441-67.

3. Scheen AJ. Metíormin + saxaglỉptỉn for type 2 diabetcs. Expert Opin 
Pharmactíher 20l2i 13: 139-46.

4. Yang LP. Saxagỉỉptín: a revỉetv o ỉ its use as combỉnatìon therapy ỉn the 
management of type 2 dlabetes mellitus ỉn  the Éu. Drugs 2012; 72:229- 
48.

5. Bamett AH. t í  ai Effect of saxaglíptỉn as add*on therapy in patỉents wỉth 
pooriy controlỉed type 2 diabetes on insulin alone or ỉnsulỉn combined

. wịth metíormin. currMed Res Opin 2012; 28: 513-23.

Administration in renal impoirment. UK and us licensed 
product iníormation State that no dose adjustment for sax- 
agliptin is needed in patìents with mild renal ũnpairment. 
A maximum oral dose of 2.5 mg oncé daily has bẹen 
recommended for patients with moderate or severe 
impairment (creatinme dearance less than or équal to 
50 mL/min), mduding those with end-stage rehal disease 
requiring haemodiaỊysis (although UK product iiứorina- 
tion recommends against use altogether in the last patiént 
group). Saxagliptin should pe given after haemodialýsis.

Adverse Effeds and Precautions
As for Sitagliptin Phosphate, p. 502.1. Small decreases in 
lymphocyte counts have been seen in patients given 
saxagUptin, but clinically relevant adverse eữects did not 
occur.

Interaờions
The eíhcacy of saxagliptin may be aỉỉeaed by other drugs 
that have an independent eSect on blood glucòse. For more 
details and examples oỉ drugs that can increase or decrease 
blood-glucose concentrations, see Interactỉons under 
SuUonylureas, p. 504.3. Drugs that alter the activity of the 
cytochrome P450 isoenzymes CYP3A4 and CYP3A5 could 
affea the metabolism of saxagliptin. Although đosage 
adjustment of saxagliptin is not thought necessary with 
moderate inhibitors of these enzymes, such as điltiazem, 
low doses of saxagliptin should be used when strong 
inhibitors, such as ketoconazole, are given with saxagliptin 
(see above). The enzym e inducer riíampicin can 
signiũcantly decrease exposure to saxagliptin, but exposure 
to its active metabolite (5-hydroxy saxagliptin) and plasma 
dipeptidylpeptidase-4 inhibition are not aHected.

Pharmacokinetícs
Saxagliptin is rapidly absorbed from the gastrointestinal 
ơact, and peak plasma concentrations occur vvỉthin about 2 
hours. It is metabolised maỉnly by the cytochrome P450 
isoenzymes CYP3A4 and CYP3A5, and its major metabolite, 
5-hydroxy saxagliptín. has half the potency of saxagtiptìn. 
Peak plasma concentrations of this metabolite occur vvithin 
about 4 hours. The terminal plasma elimination half-lives o! 
saxagliptin and its metabolitẹ are about 2.5 and 3.1 hours, 
respectively. Both saxagliptin and 5-hydroxy saxagliptin are 
excreted in the urine; there may be some active renal 
excretion of unchanged saxagliptin. There is also some 
elimination of a dose in the íaeces.
Reíerences.

I. Bouỉton DVV, t í  aỉ. ỉoAuence o f rcnaỉ o r hepatìc ỉmpaỉrmenc on the 
pharmacokỉnetícs o í saxa^iptỉn . ơ in  Pharmaaìdntí 2011; 50: 253-65.

P repara tions

Proprietory Preporaiions (detaiỉs are gỉven in Volume B)
Single-ingreciient Preporcrtioni. Arg.: Onglyza; Austral.: Onglyza; Austría: OngIyza; Belg.: Onglỹza; Brãz.: Onglyza; CanacL: 
Onglyza; Qtữc. Onglyza; Chỉna: Onglyza {ĨÌÌL&): Cz.: Ongly- 
za; Denm.: OngIyza; Fr.: Onglyza; Ger.: Onglyza; Gr.: Onglyza; Hong Kong: Onglyza; Httng.: Onglyza; India: Onglyza; Israel: 
Onglyza; Ital.: Onglyza; Jpn: Onglyza; Malaysia: Onglyza; Mai. Onglyza; Neth.. Onglyza; Norw.: OngIyza; NZ: Onglỹza; Phữipp.: Onglyza; PoL: Onglyza; Port.: Onglyza; Rus.: Onglyza 
(OHrnroa); singapore. Onglyza; Spaìn: Onglyza; SwetL: Ongly-

The Symbol t  denotes a preparation no longer actively marketed
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za; Switz.: Onglyza; Thai.: Onglyza; Turk.: Onglyza; UK: 
Onglyza; Vkr.: Oiĩglứa (Cmnuoa); USA: Onglyza.

MukHngredient Prepanrtiom. Belg.: Kombiglyze; NetK: Kombo- 
glyze; Spaàt: Komboglyze; Switz.: Duoglyze; Kombiglyze; UK: 
Kombog]yze; USA: Kombiglyze.

Sitagliptin Phosphate
(BANM, USAN, riNNMI
Fosfato d e ' sỉtagllptlna, MK-0431, MK-431, Ono-5435; 
Sitagliptiqe,' Phosphàtế de; Sitaglìptini Phosphas; Cnĩar/inn- 
TMHa ©occịìàT. ‘ ■ ' ■
7-t(3/ộ-3-Aminp-4-{2Ì45-trifluorophenyDtxjtanoyl]-3-(ữifluor- 
'omethýl)-5,ổ,7,8-tetrahydro-1,2,4-triazolo[4,3-a]pyrazinemo- 
nophosphatemonohydrate.
C14R1sF6Nso ;hÁ P > Ì20=S23.3
CAS — .486460-32-6 (sitagliptin); 654671-78-0 (sitagliptin 
phosphate); 654671-77-9 (siĩăgliptìn phosphate monohydratei 
um  —  TS63EW8X6F.

Uses and Administration
Sitagliptin inhibits dipeptidylpeptidase-4. an enzyme 
responsible for degradacion of the incretin hormones 
glucagon-like peptide-1 (GLP-1) and glucose-dependent 
insulinotropic polypeptide (GIP) (see Action, under 
Exenatide, p. 471.1, for more detail on the role of incretin 
hormones in glucose homoeostasis). Sitagliptin is used in 
the treatm ent of type 2 diabetes mellitus (p. 459.1).

Sitagliptin is given as the phosphate, but doses are in 
tenns oi the base; 128.5 mg oí sitagliptin phosphate is 
equivalent to about lOOmg of sitagliptin. The usual oral 
dose is the- equivalent of lOOmg of sìtaglỉptin once daily. 
W hen given with metíonnin, sitagỉiptin may be given in  2 
divided doses. The dose of sulfonylurea or insulin may need 
to be lowered when used vvith sitagliptin. Sitagliptin may be 
taken w ith or vvithout food. Dosage should be adjusted in 
patients w ith renal impairment (see p. 502.1).
Reíerences.

1. Lyscng-WilUamson KA. Siugĩỉptin. Drugs 2007; <7: 587-97.
2. Plorentin M. a  al. Sìtagỉỉptin ỉn dinical pnctice: a new approach in the 

ưea tm en t oi type 2 diabetes. Expert opàt Pharmacother 2008; 9: 1705-20.
ỉ .  R id tter B, et al. Dỉpeptídyỉ peptidase-4 {DPP'4) ỉnhíbitors ỉor rype 2 

đỉabetes meỉBtus. Available ỉn The Cochrane Database oĩ Sysiematic 
Reviews; Issue 2. Cbỉdiesten Jobo Wiley; 2008 (accessed 01/07/09).

4. VVUUains-Hennan D. tt  aỉ. Eíỉicacy and saỉety of iniũal combination 
therapy with siugỉipUn and mcưormin in paiients wtth lype 2 diabetes: 
a 54-week scudy. C un M ai R a  Opin 2009; 25: 569-83.

5. P hỉũon  s. Siugỉiptin: a review oi its use UI the m anagemem of type 2 
dỉabetes tneỉỉitũỉ. Drugs 201 0; 70: 489-512.

6. Chwieduk CM. Sitagliptỉn/metíormin fixed-dose combinatícm: in 
patients with type 2 diabetes melUtus. Đrup  2011; 71: 349-61.

7. Baetta R, Corsini À. Pharmacoỉogy o í dlpeptidyỉ peptỉdase*4 inhibúors: 
sỉmiỉaiỉties and dỉAerences. Drup  2011; 71: 1441-67.

AdminìstraHon ìn renal impainnenl. Sitagliptin has been 
studied in patients with typẽ 2 diabetes mellitus and renal 
impairment.' Licensed p rodua iníonnation suggests the 
foUowing oral doses of sitagliptin in padents with renal 
impairment, based on creatũĩine dearance (CC):
• mild im pairm ent (CC 50 mL/min or more):. no 

adjustment necessary, lOOmg once daily
• moderate impaỉrment (CC 30 to less than 50mL/min): 

50 mg once daily
• severe impaixment (CC lcss than 30mL/min) or end- 

stage renal disease requiring haemodialysis or peritoneal 
dialysis: 25 mg once daỉly. It may be given vvithout regard 
to the tlming oỉ haemodialysis

1. Chan  J C  tí. aL Saỉery and  eữícacy of shagliptìn in padents with cype 2 
điabeteỉ and ch ro n k  renal ỉnsuỉGdency. Dtabeta Oba Metab 2008; 10: 
545-55.

Adverse Effeds, Treatment, and Precautions
Ádverse effects reported with sitagliptin indude headache, 
diTTiness, and gastrointestinal disturbances. Perípheral 
oedema has occurred, particularly in patients also being 
trêated with a thiazolidinedione. Uppẽr respiratory-tract 
ihỉecdons and nasopharyngitis have also occurred, but a 
caủsal relationship has not been established. Rashes and 
other hypersensitivity reactìons induding anaphylaxis, 
angioedema, urticaria, cutaneous vasculitis, and Stevens- 
Johnson syndrome have been reported. There ha ve also 
been isolated cases of elevated liver enzyme values and 
pancreatitis, induding haemonhagic and necrotising pan- 
creatitis. ỉmpaừed renal íunction, induding acute renal 
ỉailure (sometúnes requixlng dìalysis), has also been 
reported. Hypoglycaemia is unlikely vvith sitagliptin given 
alone, bu t it may contiibute to hypoglycaemia caused by 
other oral antidiahetics su ch as suữônylureas.

Sitagliptin should not be used in type 1 diabetes melỉitus 
or for the treatm ent oí diabetìc ketoaddosis. The dosc of 
sitagllptin should be reduced in moderate and severe renal 
impairment. Xt is recommended that renal íunction is 
assessed beíore startúig tteatm ent and periođically there- 
aíter.

Incidence of odverse effeds. A pooled analysis induded 
data from 12 studies of sitagliptin gi ven as monotherapy 
or with other oral antidiabetics, and compaxed with place- 
bo or other oral antidiabetics, in 6139 patients treated for 
up to 2 years.1 Overall. the inddence of adverse experi- 
ences did not signiũcantly dưỉer betvveen patients exposed 
to sitaglỉptin and those who were not. About 13% of 
patienũ given sitagliptin had an adverse experìence that 
was determined to be possibly. probably, or deíinitely 
drug-related; 0.2% had a serious adverse experience. As 
expected, hypoglycaemia occurred more oỉten duTing co- 
treatment wíth a suUonylurea. For those not given a sullo- 
nylurea the inddence o( hypoglycaemia was 2.6% in 
patients given sitagUpún, which was similar to 2.3% in 
those not exposed to sitagliptin.

1. VViUiams-Herman D. a  ai Salety and tolerabỉlity of sitagliptin in patíenu  
wtth type 2 dỉabetes: a pooỉed analysỉs. BMC Endocr Disoré 2008; 8: 14. 
Avaỉlable at: h n p ://www.biomedcemraLcom/content/pdl/M 72'6823* 
8-14.pdf (acce$sed 14/09/09)

Driving. Diabetes mellitus, its complicatíons, and the med- 
ications used to treat it, may affect a patient's ability to 
drive saíely—see under Insulin (p. 485.2) for restrinions 
applied to diabeác patiems in the UK.

Ef(ects on the immune System. In additìon 10 regulating 
glucose homoeostasis, dipeptidyl peptidase-4 (DPP-4) has 
many diverse íunaions such as modulating cell grovvth, 
differentiation. and translormation, and inunune íunction. 
Long-term inhibition of this enzyme by drugs. such as 
sitagliptìn, may cause immune suppression and increase 
the risk of cancer.1-3 A case-control study has shovvn an 
increased inddence of reports of iníectìons, espedally 
upper respiratory-tract intections, in users of DPP-4 inhi- 
bitors compared with users of other antidiabetic drugs.4

1. StulcT. Sedo A. lnhibiũon oí m uhưunctionaỉ dípepúdyl peptidase-lV: 'n 
there a rìsk oí oncological and ừnmunữlogical adverse eííectỉ? Diabrta 
R a  ơ in  Proữ 2010; 88: 125-31.

2. EUshoíí M, tí  ai. PancreadUs, pancreatic and thyroỉd cancer vvith 
gJucagon-Iike pepiide-1 -based tberapies. Gastromteroiogy 2011; 141: 
150-6.

3. Spranger J, tt  a i  GLP-l-based therapies: the dỉỉemma oi uncertainty. 
óastromterohgy 201 ỉ;  141: 20-3.

4. Wỉỉlemen MJ, eí ai. Use of dỉpeptidyl pepũdase>4 inhibiton and the 
reporúng of inỉections: a disproportỉonaỉity analysis in  the Worỉd Health 
Organỉzation VigiBase. Dừtbaa Care 2011; 34: 369-74.

Ef(ects on the pancreas. There havc been postmarketing 
reports of acute pancreatitis, including latal and non-ỉatal 
haemorrhagic or necrotising pancreatitis, assodated vvith 
sitagliptin use;'-2 licensed p rodua iníormation sutes that ư 
pancreatitis is suspected. sitagliptin should be stopped at 
once.

Patients vvith type 2 diabetes may have a greater 
inddence of pancreatitiỉ when compared with non-diabetic 
subjects.] and some observational studies have not íound a 
hirther increase in rísk with sitagliptứi itselí.3-4 Hovvever, a 
revievv of the FDA Adverse Event Reporting System (AERS) 
database bom  2004 to 2009 shovved that pancreatitis was súc 
times more likely to be reported with sitaglìptin (or 
exenatide) than other therapies in rype 2 diabetes.5

1. EDA. Iníormation íor healthcare proíesùonals: acute pancreatítís and
sitaglỉptỉn (marketed as Januvỉa and ianum et) (ỉssued 25th September, 
2009). Avaỉlabỉe au  http; I / www .tda.gov /Drugs/DnigSaíety /
Postm arketDnigSaỉetyỉnỉorm atỉonỉorPatỉentsandProviders/DnigSaíe- 
tyInfonnationfỡrH eathcareProỉessionals/ucm l 83764J m n  (accessed 
26/09/11)

2. Anonymous. Sitagỉipũn: IOO many cases o{ pancreatíús. Prescrirt m t 
2010; 19: 75.

3. Garg R. ei ai. Acute panaeatỉtỉs  in type 2 diabetes treated with exenatide 
or ãtagỉỉptín: a reưospectlve observatỉona] phannacy daúns aoaỉysis. 
Diabcta ô m  2010; 33: 2349-54.

4. Do re DD. et aỉ. Use of a daims-based actìve drug salety surveỉllance 
System to assess the risk of acute pancreatỉtữ vviih exenatìde or 
sitagỉỉptỉn compared to  metformin or glyburide. Cutt Meẩ R a  Opùĩ 2009; 
25: 1019-27.

5. Elashoíí M. t t  ai. Pancreatltis, pancreatỉc and thyroid cancer wfth 
glucagon-like peptíde-ỉ-based therapies. Gastrocnteroỉogy 20(1: 141: 
150-6.

O verdosoge. In the UK, the National Poừons InỊormatian 
Service States that oral activated charcoal may be consid- 
ered in adults and children who have ingested more than 
15mg/kg of sitaglipnn and present vvìthin 1 hour, pro- 
vided they aie consdous and the airvvay can be protected. 
Hypoglycaemia should be ưeated w ith urgency; the gener- 
al management of hypoglycaemỉa is described under insu- 
lin (see p. 484.3).

Interaờions
The efficacy o{ sitagliptín may be attected by other drugs 
that have an independent e íỉen  on blood glucose. For more 
details and examples of drugs that can increase or decrease 
blood-glucose concenưations, see InteraCTions under 
SuUonylureas. p. 504.3. For reports of a possible interaction 
betvveen sitagliptin and statins, see Antìdiabetics under 
Sìmvastatin, p. 1495.1.
Reterences.

1. Scheen AJ. DipepúdylpepƯdase-4 inh ỉb iion  (glipũns); íocus on drug- 
dnig ỉnteractions. O m  Pharmaeotíntĩ 2010; 49: 573-88.

Pharmacokinetícs
Sitagliptin is absorbed ỉrom the gastrointestinal tract, with c 
peak plasma concentration occuning about 1 to 4 houn 
atter an oral dose, and a bioavaiỉability oí about 87%. It 
undergoes minimal metabolism, mainly by the cytochrome 
P450 isoẽnzyme CYP3A4, and to a lesser extern by CYP2C8. 
About 79% oi a dose is exaeted  unchanged in the urine. 
Renal excretion of sitagliptin involves active tubulai 
secretion; it is a substrate for organic anion transporter-3 
and P-glycoprotein. Its terminal half-life is about 12 hours. 
Reíerences.

1. Scheen AJ. Pharmacokinetỉcs ơf dỉpeptỉdy]peptidase-4 inhibítors. 
Diabeta Oba Metab 2010; 12: 648-58.

2. Golightly LK. et aỉ. Comparatỉve dỉnical pharmacoklnetỉcs oỉ dỉpeptidyl 
peptidasc-4 inhibí;«rs. ơ in  Pharmacokirưt 2012; 51: 501-14. Conecùon. 
ibid.: 831.

Preparations
Proprielory Preporotions (detaìls are given in Volume B)

Single-ingredient Preporcrtions. Arg.: Januvia; Austral.: Januvia; Austria: Januvia; Belg.: Januvia; Braỉ.: Januvia; Canad.: Janu- 
via; Chile: Januvia; China: Januvia (ữvSít); Cz.: Januvia; Ris- 
taben: Tesavel; Xelevia: Denm.: Januvia; Fr.: Januvia; Xelevia; Ger.: Januvia; Xelevia; Gr.\ lanuvia; Xelevia: Hong Kong: Janu- 
vịa; Hung.: Januvia: Xelevia; India: Ja nu Via, Indon.: Januvia; Irl.: Januvia; Ristaben: Tesavel; Xelevia; Israel: .lanuvia; ỉlal.: 
Januvia; Tesavel; Xelevia; Jpn: Glactiv; lanuvia; Malaysia: 
Januvia; Mex.: Januvia; Neth.: Januvia; Riỉiaben: Tesavel; Xele- 
Via; Norw.: Januvia; NZ: tanuvia: Philipp.: Januvia; Pol.: Janu- 
via; Ristaben; Tesavel; Xelevia; Port.: Januvia; Ristaben: Tesa- 
vel; Xelevia; Rus.: lanuvia (Rhỵbiu); Singapore: .Tanuvia; Spain: Januvia; Ristaben; Tesavel; Xdevia: Swed.: Januvia: Switỉ.: Januvia; Xelevia; Thai.: Januvia; Turk.: Januvia; UK: 
Januvia; ukr.: Yanuvia (RnyBH*); USA: Januvia.

Multi-ingredient Preporotions. Arg.: Janumet; Austral.: Janumet: Austria: Janumet; Velmetia; Belg.: Janumet; Braz.: Janumet; Canad.: Janumet; chữe: Janumei: Cz.: Elíicib; Janumet: Risilor; 
Velmctia: Denm.: Janumet; Fr.: Janumei; Velmetia: Gtr.: Janu- 
met; Velmetia; Gr.: Janumet; Hong Kong-. ỉanumet; Hung.: 
Janumeu Velmeúa; ỉndìa: Janumet: ỉri.: Efficib: Janumet; Rist- 
for; Velmetia; Israel: Januew Ital.: Eííicib; Janumet; Velmetia; Malaysia: Janumet: Neth.: Efficib,- Janumet: Risttor: Velmetia: Norw.: Janumet; NZ: Janumeu Philipp.: Janumet; Pol: Efflcib; 
Janumet: Ristíor; Velmeũa; PortElíicib; Janumet; Ristlon Vcl- 
metia; Singapore: Janumet; Spain: Eííidb; Janumet; Ristfor: 
Velmetia; Swcd.: Janumeu Switz.: Janumet; Velmetia; Thai.: 
Janumet; UK: Janumet; Ukr.: Janumet (ílHyxer); USA: Janu- 
mei; Juvisync.

Sulfonylurea Antidiabetics
Antidiabéticos sulíonilureas; Sulphonylurea Antidiabetics.

U s e s  and Administration
The sulỉonylurea antidiabetics are a dass oí oral antidiabetìc 
drugs used in the treatment of type 2 diabetes mellitus 
(p. 459.1). They are given to supplemerìt treatment by diet 
modiỉỉcation and exercise when these have not proved 
eílective on theír ovvn. although the biguanide meưormin is 
preíerred in patients vvho are obese.

SuHonylureas; oíten described as insulìn secretagogues, 
appear to have several modes of actìon, apparently 
m ediated by inhibition oĩ ATP-sensitive potassium 
channels. Initially, secretion of insulin by íunctioning islet 
beta cells is increased. Hovvever, insulin secretion 
subsequently ỉalls again but the hypoglycaemic eííect 
persists and may be due 10 inhibition of hepatic glucose 
produaion and increased sensitivity to any available 
insulin; this may explain the dinical improvement seen in 
glycaemic control. The duration of action of sulíonylureas is 
variable; drugs such as tolbutamide are rclatively short- 
aa ing  (about 6 to 12 bours) while chlorpropamide has a 
prolonged action (over 24 hours).

SuƯonylurea therapy may be combined vvith metíotmin 
or othcr oral hypoglycaemics in patients who lail to respond 
to a single type of drug; such combination therapy is usually 
tried (in the absence of contra-indications) beíore 
consideríng the addition of, or transíer to, insulin therapy. 
Reviews.

1. RcndcU M. The roỉe of sulphonylureas in th e  managem ent o ỉ rype 2 
diabeies mellìtus. Drugs 2004; 64: 1339-58.

2. BeD DS. Practỉcaỉ considerations and guideỉines ỉor dosing suỉỉonylureas 
as m onotherapy or combination tberapy. Cĩin Ther 2004: 26: 1714-27.

Adminislralion in children. Although rare, the inddence 
oí type 2 diabetes mellitus in children and ađolescents is 
increasing, related in part to the increase in obesity occur- 
ring particularly in vvestemised cotmtries. There is limited 
experience w ith the use of sulíonylureas in children, and 
the biguanide metíom ũn is generally preíerred. The BNFC 
suggests that oral treatm ent should only be started under 
spedalist supervision. and that initial doses for adolescents 
should be given at the lovver end oí the adult dose range 
beíore adjusting according to response. The BNPC also sug-

All cross-reíerences reíer to entries in Volume A
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gests that longer-acting sullonylureas such as chlorprop- 
amide and glibendamide should generally be avoided 
because of the risk ol hypoglycaemia, and that shorter-act- 
ing altematives such as tolbutamide may be preíerred.

For details on the use of sulíonylureas in neonatal 
diabetes, see p. 503.1.

Diabetes mellitus. Neonatal diabetes meỉlitus (a diagnosis oỉ 
diabetes within the first 6 months of life) in the absence of 
pancreatic islet autoantibodies is generally the result of 
mutation in the genes that regulate beta-cell hmction. 
Some íorms of neonatal diabetes are transient, but the 
most common cause oí permanent neonatal diabetes is 
m utatìon in  the KCNJ11 gene, which encodes the Kữ6.2 
subunit of the beta cell ATP-sensitive potassỉum channe].1 
Insulin treatment is necessary, but there has been some 
interest in a possible role for sulíonylureas because of 
their action at this potassium channel.

The use of sulíonylureas has been desctibed in  49 
patients w ith Kir6.2 mutations ranging in age bom  3 
m onths to 36 years old.2 Most were given glibendamide, 
but a few were ơeated with gliclaáde, glimepiride, glìpiáde, 
or tolbutamỉde. Patients managed in hospital were started 
on an oral glibenđamide dose of lOOmicrograms/kg tvvlce 
daily, which was increased daily by 200 micrograins/kg; 
those managed as outpatieríts started w ith lỌOmicro- 
grams/kg daily and had the dòse increased by lOOmicro- 
grams/kg once each week. Insulin therapy was gradually 
w ithdrawn during this dose escalation period, in which 
glibendamide dosage was increased until insulin indepen- 
dence or a dose of at least 800 microgramỉ/kg daily was 
reached. Of the 49 patients, 44 were successíully transíerred 
to a suUonylurea at a median dose equivalent to 
glibendamide 450 micrograms/kg daily (range 50micro- 
grams/kg to 1.5mg/kg daily), with improved glycated 
haem oglobin ands no change in the írequency of 
hyỊtoglycaemie episodes. Over time, the dose of sulíonylur- 
ea could be reduced. Neurological íeatures induding 
developmental delay and epilepsy w ere much more 
prevalent in  the patients who could not be transíerred to a 
sulíonylurea. Similar success has also been descxibed in a 
group of 10 children aged bervveen 6 m onths and 10 years 
old, using either glibendamide or glipiàde.3

M utations of the ABCC8 gene, which encodes the 
sultonylurea receptor 1 subunit of the beta cell ATP- 
sensitive potassium channel, can cause transient or 
perm anent neonatal diabetes. Patients with thú  condition 
have also been successíully transterred bom  insulin to 
sulíonylurea therapy, although the dosage requirement 
appears to be lower than that for patients wlth Kir6.2 
mutatìons. In 23 of 27 patients aged bom  2 months to 46 
years, a median glibendamide dose of 260 micrograms/kg 
daily (or the dose equivalent using gliclazide, glipiáde, or 
tolbutamide) was íound to be eítective.4

1. Hattersỉey A. t í  al. ISPAD Cỉinỉcal Pracúce Consensus Guỉdeiines 2009
compendium: the dUgnosis and management o ỉ monogenỉc dỉabctes ỉn 
chỉỉđren and adolescents. Pedỉatr Diabtía 2009; 10 (suppỉ 12): 3>-42. 
AỈSỠ available aỉ: h ĩtp ://www.j5pad.org/FỈIeCenrer/ISPAD%
20Guidelin«%202009%20-%20Monogenic%20dLabetes.pdf (accessed 
09/02/11)

2. Pearson ER, t í  aỉ. Neonataỉ Diabetes International Coũaboiative Group. 
Switching ỉrom insulỉn to oraỉ suUonylureaỉ in patients with dỉabetes 
due  to Kỉr6.2 mutations. N  Eng! JM ed  2006; 335; 467-77.

3. Tonini G. et ai. Early-Onset Dỉabetes Study Group oỉ the  Itaỉian Sodety 
o í Paediatric Enđocrỉnology and Diabetology. Sulíonylurea treatm ent 
outw eighs insulin therapy ỉn shon-term  mctabolíc controỉ of patíents 
w ỉth  perm anent neonatal dỉabetes meỉlitus due to actlvatỉng mutations 
of the KCKJ11 (KIR6.2) gene. Diabtíoloỹỉa 2006; 49: 2210-13,

4. Raíiq M, tí  a i  Neonatal Diabetcs International Coỉlaboradve Group. 
Eíỉective ưeatm ent with oral sulíonylureas in patien tỉ vvith dỉabetes due 
to sulíonylurea receptor I (SURỈ) mutations. Diabtía Can 2008; 3Ỉ: 
204-9.

Adverse Effẹcts
Gastrointestinal disturbances such as nausea, vomiting, 
heartbum , anorexia, diarrhoea, and a metallic taste may 
occur with sulíonylureas and are usually mild and dose- 
dependent; increased appetite and vveight gain may occur. 
Rashes and pruritus may occur and photosensitìvity has 
been reponed. Rashes are usually hypersensitivity reactìons 
and may progress to more serious disorders (see below). 
Facial ỉlushing m ay develop in  patien ts receiving 
sulíonylureas, particulariy chlorpropamide, when alcohol 
is consumed (see under Interactions, p. 505.2).

Mild hypoglycaemia may occur; severe hypoglycaemia is 
usually an  indicatỉon of overdosage and is relatively 
uncom mon. Hypoglycaemia ís more likely with long-acdng 
sulíonylureas such as chlorpropamide and giibendamide, 
vvhich have been assodated vvith severe, prolonged, and 
sometimes íatal hypoglycaemia.

O ther severe eííects may be maniíestations of a 
hypersensitivity reaction. They indude altered liver enzyme 
values, hepatitis and cholestatic jaundice, leucopenia, 
throm bocytopenia, aplastic anaemia, agranulocytosis, 
haemolytic anaemia, erythema multiíorme or the Stevens- 
Johnson syndrome, exíoliative dermatitis, and erythema 
nodosum.

The sulíonylureas, particularly chlotpropamide, occa- 
sionally induce a syndrome of inappropriate secretion of 
antidiuretic honnone (SIADH) characterised by water 
retentìon, hyponatraemia, and CNS eííects. However, some 
sulíonylureas, such as glibendamide, glipmde, and tolaz- 
amide are also stated to have mild diuretic actions.

Work on tolbutamide has suggested that the sulíonylur- 
eas might be assodated with an increase in cardiovascular 
mortality; this has been the subjed oí considerable debate 
(see Eííects on the Cardiovascular System, p. 503.2). 
Revietvs.

1. Paice BJ. t t  aì. UndMÍrcd cỉĩecis of the sulphonylurea drugs. Advtne Dru/ 
Reađ Acute Poừoning Rev 1985; 4ỉ 23-36.
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mellitus. Drug Saftíy 2000; 22: 313-20.
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among suỉphonyỉureas? Adverse Drug Reaa Toxicoỉ Rev 2002; 21:205-17.

Effects on the blood. There have been isolated reports of 
thrombocytopenia in patients glven suUonylurea antidia- 
betics.u  Cases of haemolytic anaemia have also been 
described,3-4 some in patíents íound to have G6PD defi' 
dcncy.5'6

1. Israeỉi A. t í  aỉ. Glỉbendamide causing thrombocytopenỉa and  bỉeedỉng 
tendency: ca se reports and a revievv of the Uterature. Ktin Wochensdtr 
1988; 66: 223-4.

2. Cartron G, t í  aỉ. Gííraepừide-induced tỉưombocytopenic purpura. A m  
Pharmaather 2000; 34: 120.

3. Nataas OB, Nesthus L Im m une baemoỉytỉc anaemia Induced by 
gỉỉbendamỉde ỉn seỉectíve IgA deũciency. BMJ 1987; 295: 366-7.
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syndrome. Diabtíes Care 2000: 23: 129.
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Effects on the cardiovascular System. A multicentre study 
canied out under the University Group Diabetes Program 
(UGDP) reported an increased inddence in mortality hom  
cardiovascular complicaúons in diabetíc patíents given tol- 
butamide as compared with those treated with diet alone 
or insulin;1 a súnílar increase was also noted ỉn  patients 
given pheníormin.2 The reports hom  the UGDP aroused 
prolonged controversy, which was not entứely settíed by 
detailed reassessment of relevant studies.3 Eventually in 
1984 the FDA made it a requừement that sulíonylurea 
oral amidiabetics be labelled with a spedhc w araing about 
the possibilỉty of increased cardiovascular mortality asso- 
dated with the use of these drugs.4 Subsequently the car- 
diovascular effects of the suỉíonylureas were reviewed.5 It 
has been hypothesised that the action of the sulíonylureas 
in preventing the opening of ATP-sensitive potassium 
channels in the myocardium may abolish adaptive 
changes (ischaemic preconditìoning) that protect the heart 
against ischaemic insult.6

There is still debate about the risk of death and 
cardiovascular events in patients takìng suUonylureas. The 
UK Prospective Diabetes Study did not find any adverse 
cardiovascular eííects assodated with sulíonylurea therapy.7 
Hovvever, o ther studies have suggested that there are 
increased risks assodated vvith sulíonylurea use. A 
retrospectìve cohort study* íound that among patíents 
newly treated íor type 2 diabetes, suUonylurea móno- 
therapy vvas assodated with an increased risk of death, 
which also appeared to be dose related, compared with 
metíormin therapy. Using data hom  the UK General 
Practice Research Database, another retrospective cohort 
study’ also ỉound an excess risk for all cause mortality 
assodated w ith sulíonylureas w hen compared with 
metíormin. An increased risk of myocardial iníarction vvas 
no longerstatistically signiíicant in the tully adjusted model, 
but newer suỉíonylureas were assodated with an increased 
risk of congestive heart tailure. The results of a case-control 
study10 suggested that the risk of myocardial inĩarction was 
higher in u sen  of older sultonylureas (gUbendamide, 
glipiãde, and tolbutamide) than oí new er drugs (glidaáde 
and glỉmepiride) or non-sulfonylurea antidiabetics (mainly 
meưormin). The risk vvas higher agaìn in patients receiving 
insulin, and worst in those not receiving any drug treatment 
for their diabetes. A retrospective cohort study11 also íound 
a trend suggesting that, in terms oỉ mortality risk, 
glimepiride might be preíerred in patients with a history 
of coronary artery disease.

A few observational studies have looked at in-hospital 
events in diabetic patients admltted w ith acute myocardial 
iníarction. One study11 íound tha t prior use of a 
sulíonylurea was not assodated with an  increased risk of 
đeath in hospital and actually suggested that outcome was 
better in those who had been taking a sulỉonylurea 
compared w ith those who had not (other treatments were 
generally metíormin or insulin). Another13 compared 
diherent sulíonylureas and tound a lower risk of in-hospital 
arrhythmias, ischaemic complications, or death in  patients 
who had been taking glidaáde or glimepỉride beíore 
admission, compared with glibendamide. Relatíng survival 
ehects to pre-admission therapy, an epidemiolo^cãl study14 
suggested tha t use of a sulíonylurea (glibendamide.

glimepiride, or glipiáde) beíore the myocardial iníarction 
did not adversely aỉỉect mortality rates up to 1 year later 
compared vvith insulin.

The eữects of sulíonylureas given aher discharge 
following myocardial inỉarction have also been studied. 
Follow-up15 õver about 2 years in pạtients who had taken 
part in the DIGAMI2 study suggested a neutral eííect on the 
rỉsk of non-ỉatal myocardial iníarction and stroke compared 
with a decreased rìsk hom  međormin and an increased risk 
hom  insulin. In a cohort study14 of dỉabetic patients who 
were not ưeated with percutaneous coronary intervention 
vvithin 48 hours of admission, follow-up for about 2 years 
íound an inaeased risk ot non-fatal myocardial inỉarction 
and cardiovascular mortality in patients taking sụlíonyiur- 
eas compared with metỉormin. Onỉy glidaáde was not 
assodated with an increased risk of cardiovascular events.
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Effech on ihe eyes. When a diabetic patient who had had 
biỉateral visual loss for several months and who had been 
taking chlorpropamide for a year stopped treatment, visual 
acuity improved and coỉour Vision rapidly returhed.' A 5- 
day challenge with chlorpropamide rẹsultẹd in a mild 
deỡease in acuity íollovved by retum to baseline values 
when treatment was again stopped. Drug-lnduced optic 
neuropathy was considered to have occurred. There is also 
a report of a patient with type 2 diabetes mellitus who 
developed myopia 2 days aher starting ơeatm ent with 
glibendamide lOmg daily.2 Visual dUHculties resolved a 
íew days aher stopping glibendamide.

1. Wymore J, Caner JE. Chlorpropamide-induced optic neuropaứiy. Ảrdt 
Inịtm Mtd 1982; 142: 381.

2. Tcller J. rr a i  Accommodadon ImuHldency inductd by glybendamide. 
A m  Ophthaỉmol 1989; 21: 275-6.

Effects on the kidneys. The nephrotic syndrome has been 
reported in a patient treated vvith chlotpropamide.1 Sero- 
logical testing and renal biopsy showed that the glom- 
erular lesions were o{ an immune-complex nature. Both 
the nephrotic syndrome and the glomerulonephritis 
resolved aíter treatment was stopped. The patient also 
developed a skin eruption, hepatitis, and eosinophilia.

1. Appel GB, et al. N cphroũc syndrom e and  im m une complex 
gỉomexulonephỉỉtis associated with chlorpropatnỉde cherapy. Am J  Mtd  
1983; 74: 337—42.

Effects on the liver. Chlorpropamide was implicated1 in 8 
of 53 cases of drug-induced acute liver disease admitted to 
a hospital in Jamaica over the years 1973 to 1988. Hepato- 
canalicular cholestasis occurred in 5 cases and diffuse 
necrosis in 3. One patient with massive hepatic necrosís 
died. Other hepadc reactions ạssodated vvith suUonỹlurea 
antidiabetícs have induded intrahepatic cholestasis with 
glibendamide2'4 and glimepiride,3-6 and acute hepatitis- 
like reactions with glibendamide,7 glimepiride,8 and gli- 
dazide.’-10 A case of mixed liver damage involving necro- 
sis, intrahepatic cholestasis, and hepatitis with gliben-

The Symbol t  denotes a preparation no longer acdvely marketed
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d a m id e 11 h a s  b e e n  desc rib ed . G r a n u lo m a to u s  h e p a tit is  h a s  
a lso  b e e n  re p o r te d  w i th  g l ib e n d a m id e .12
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Effects on the thyroid. Sec undcr Precautions, p. 504.3.

Hypoglycaemia. All sullonylurea antidiabetics can cause 
hypoglycaemia. Those with a prolonged action. such as 
chlorpropamide and glibenclamide, appear to cause severc 
hypoglycaemia more often than shorter-acting drugs such 
as tolbutamide.1 Nevver short-acting suUonylureas, such as 
glibomuride, glidaáde, glimepiride, and glipiáde, also 
appear to be less often assodated with severe hypoglyc- 
aemia.1'3 The risk of hypoglycaemia in patients receiving 
sulỉonylureas may be increased by missed or irregular 
meals, older age, hepatic or renal impairment, and dmg 
interattions.3 A small study4 has also suggested that the 
presence of the rare cytochrome P450 isoenzyme geno- 
types CYP2C9*2/*3 or *3/*3, which are predictive of 
impaixed metaboliỉm of many sultonylureas, might be 
consiđered an additional, but not major, risk ía ao r for 
severe hypoglycaemia.

See ãlso ũnder Abuse, p. 504.2, and Overdosage, 
p. 504.1.
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3. Amieỉ SA. tí a i  Hypoglycaemỉa ìn type 2 diabetes. Diabtí Med 2008; 25: 
245-54.

4. Holstein A. t í  aỉ. Assodaòon bepveen CYP2C9 slow metabolỉzer 
genotypes and severe hypoglycaemia on medication with sulphonylurea 
hypoglycaemỉc agentỉ. Br J  Cỉin Pharmacoỉ 2005; 60: 103-6.

Overdosage. An analysis1 íound that hypoglycaemia 
developed only in 56 of 185 cỉíildren repoited to 10 regio- 
nal poison cemres in the. USA alter ingesting suUonylur- 
eas. A lack of hypoglycaemia duríng the first 8 hours alter 
ingestion was predictive of a benign outcome, and it vvas 
recommended that suspected cases be observed for 8 
hours w ith ừequent blood glucose monitoring and free 
access to  oral íoods. Children who developed signs of 
hypoglycaemia, or in whom blood glucose fell beIow 
3.3 mmol/litre could be given inưavenous glucose if neces- 
sary. Others2 have suggested that because multỉple Anger- 
stick blood sampling can be painỉul and stresslul to young 
children, ovemight monitoting for dinĩcal signs of hypo- 
glycaemia may be adequate for asymptomaric toddlers 
thought to have ingested a sulíonylurea. The use of pro- 
phylactìc intiavenous glucose (before d in ical or laboratory 
evidence of hypoglycaemia) has also been discouraged,2 
because it may delay the onset and detection oí hypoglyc- 
aemia, and coníound the diagnosis of sulíonylurea poison- 
ing.

1. Spiller HA a  aỉ Prospeoivc m ultỉcem er smdy of suUonyiurca íngcráon 
ỉn children. J Piấiatr 1997; 131; 141-6.

2. Caỉello DP. t t  ai. Case Gỉes of the Medical Toxicology Felỉowshỉp Training 
Program at the ch ỉldren 's Hospital ot Philadeỉphỉa: a pediaưic 
exploiatoty suUonylurea ingestion. J  M td Tữxicol 2006; 2 :19-24 .

Treatment oỉAdverse Effects
Oral activated charcoal may be given in acute poisoning 
with sulỉonylureas, ií the patient presents w ithin 1 hour of 
ingestion and is consdous, and the airvvay can be protected. 
Gastric lavage might be considered, particularly after a 
potentially liíe-threatening overdose, but it is generally of 
limited beneSt and not necessary iỉ activated cbarcoal can 
be given promptly. Hypoglycaemia should be treated with 
urgency; the general m anagement of hypoglycaemia is 
described under insulin (see p. 484.3). The patient should be 
observed over several days in case hypoglycaemia recurs. 
Octreotide has been used in the ưeatm ent of severe 
reừactory cases of sulíonylurea-induced hypoglycaemia.

Reíerences.
1. spỉller HA. Management o ĩ antỉdiabetic medỉcation ỉn overdose. Dnig 

Safạy 199«; 19:411-24.

Odreotide. Octreotide inhibits the secretíon of insulin and 
has, tbereíore, been ưied in addition to the usual manage- 
ment of suữonylurea overdosage (above). It has been used 
to manage prolonged or reừaaory  hypoglycaemia, and to 
prevent rebound hypoglycaemia, in cases oí poisoning and 
in suưonylurea-treated patients with renal impairment. A 
review* of reported cases íound that oareotide was usual- 
ly given by subcutaneous injection, Ũ1 doses ranging from 
40 to lOOmicrograms; the most commonly used regimen 
was 50micrograms given 2 or 3 times daily. There have 
also been reports of using a continuous inưavenous infu- 
sion of 1.8micrograms/kg per hour. In most cases, octreo- 
tide ưeatment was continued for 12 to 72 hours, but it 
may be needed ỈOI several days aíter long-acting sulỉony- 
lureas or modiSed-release preparations. Patients should be 
observed for at least ) 2 to 24 hours aíter the last dose of 
octreotide, to monitor for rebound hypoglycaemia.

There have also been a few rẽports of the use of 
intiavenous ocưeotìde in children.1-’ In a giri aged 2 years 
and 9 months, an initial dose of 2 micrograms/kg was 
followed by an iníusion of 2 micrograms/kg per hour.2 In 
another case,2 a 12-month-old boy was given a single dose 
of 2.5micrograms/kg. It has also been suggesied1 that 0 
subcutaneous dose of 1 IO 1.25 micrograms/kg might be 
suitable for children.

The use of octreotide has also been studied4 in paticnts 
presenting vvith hypoglycaemia during sullonylurea treat- 
ment (none were believed to have laken a Iarge amount of 
drug as a suidde attempt). The small controlled study lound 
that, compared with placebo. there vvere higher serum- 
glucose concentrations in the 8 hours alter a single dose of 
subcutaneous octreotide 75 micrograms, and recurrcnt 
hypoglycaemic episodes were less írequent.

1. Lheureux PER. tí  ai. Bench-to-bed$id< rcv ifw  anridoMl trcaiment of 
sulíonylurca-induced hypogỉyca«mia wich oareondc. Crit Can 20U5; 9: 
543-9.

2. Rath s. tí aỉ. Ocơeoílde ín children vvith hypogỉycacmia due tu 
suưonylurea ingestlon. J  Patdiatr Chiìd Health 2008; 44: 383—4.

3. Glatsiein Me et aỉ. Sulỉonyiurea ỉntoxicaúon at a teníary ca re paediatríc 
hospital. CanJCUn Pharmacol 2010; 17: e5 ỉ-6 . Available aL hnp://vvww. 
qcp.ca/cjcp_09023_koren3_e51„e56-pdí-rl08986 {accesscd 22/09/11)

4. Fasano CJ. tí ai. Comparison oí ocưeotỉde and Standard therapy versus 
Standard therapy aỉone íor the treaơnent oỉ sulíonylurea-induced 
hypoglycemỉa. Ãnn Bmery Med 2008; 51: 400-406.

Precautions
Sullonylureas should not be used in type 1 diabetes 
mellitus. Use in type 2 dìabetes mellitus is contra-indicated 
in patientỉ vvith ketoaddosis and in those with severe 
iníection, trauma. or other severe conditions vvhere the 
sulíonylurea is unlikely to control the byperglycaemia; 
insulin should be used in such situations.

Insulin is also preíerred for therapy during pregnancy 
although the te  is grovving interest in  the use ot 
glibendamide in the management o{ gestational diabetes 
(see Pregnancy, p. 504.3).

SuUonylureas are assodated with an increased risk of 
hypoglycaemia. They should thereíore be used with caution 
or avoided in patients with impaữed renal or hcpatic 
hinction, and a similar precaution would tend to apply in 
other groups vvith an increased susceptibility to this eBea, 
such as the elderly, debilitated or malnouríshed patientỉ. 
and those vvith adrenal or pituitar)' insuííidency. Inegular 
mealtimes, miỉsed mtals, changes in diet, or prolonged 
exerdse may also provoke hypoglycaemia. Sulíonylureas 
with a long halí-lUe, such as chlorpropamide and 
glibendamide. should be avoided in those at rísk. w here a 
sulỉonylurea needs to be used in at-risk patients, a shon- 
acứng drug su ch as tolbutamide or gliclaáde may be 
preíerred; these 2 sulíonylureas, being mainly inactivated in 
the liver, are perhaps particularly suitable in renal 
impairment, althougb careỉul monitoring of blood-glucose 
concenữation is essential.

SuUonylureas should be used with caution in patients 
with G6PD dehdency, because of a risk of haemolytic 
anaemia.

Abuse. Severe hypoglycaemia, at fưst thought to be due 
to insulinoma but later ỉound to be due to nesidioblastosis 
[probíeration of the islet cells], was reported in a vvoman 
covertly taking chlorpropamide.1 Other suUonylureas have 
been detected in blood samples from padentỉ with unex- 
plained hypoglycaemia; some cases may have been related 
to factitious drug ingestion.2-3

The presence of glibendamide, in illegal Products 
promoted in Singapore íor sexual enhancement, in levels up 
to 40 times those used in the management of điabetes 
mellitus had been responàble for cases of severe hypoglyc- 
aemia and several deaths.4 The rationale for induding 
glibendamide in such Products was unknovvn.

ỉ. Rayman G. tí  al. Hyperinsuỉỉnaemic hypogỉycaemỉa due to chlorprop- 
amidc-induced nesidiobUstosis. J Clin Pathoỉ 1984; 37: 651-4.

2. Kwong PY7, Teale JD. Screenỉng íor sulphonylureas in the investigatỉon 
oỉ hyỊK)gỉycaemỉa. J  R Soc Med 2002; 95: 381-5.

3. Trenque T. tí  ũì. Prevalence ol iaaitious hypoglycaemia assoòated with 
sulphonylurea drugs in France in the year 2000. Br J  Cỉin Pharmacoỉ 
2002; 54: 548.

4. Low M-Y, t í  ai. Saỉety and  quaỉíty assessment o ỉ 175 ỈUegal $ex lai 
enhancem ent Products seiied in red-Ught districts ỉn Singapore. D vg
Safety 2009; 32:1141-6 .

Administration. It has been suggested that contínuou; ly 
high plasma concentrations of sullonylureas may lead :o 
the dẽvelopment of tolerance, and that thereíore the ma í- 
imum recommended doses should be reduced.1 Also, t  le 
addition of an ỉnsulin sensitiser, to improve glucose ư a i s- 
port into the tissues, has been advocated íor patients wi h 
insulin resistance, instead oí increasing the sulíonylur ;a 
dose.2

1. M elander A, t í  aỉ. Is there a concemration-eííect relationship or 
sulphonyỉureas? c/in PhữTmacokintí 1998; 34: 181-8.

2. Rambirỉtch V, tí aì. Dose-response reiatỉonships of sulíonylureas: V ill 
đoubling the dose double the response? South Med J  2007; 100: ỉ 132 6.

Breast feeding. The sulíonylureas chlorpropami le 
(p. 470.2) and tolbutamiđe (p. 504.3) have been detecti d 
in breast milk, and this dass of drug is generally avoid; d 
during breast íeeding because of the risk of hypoglycaeir .a 
in the breast-fed iníant. However, neither glibenclami' e 
nor glipizide was deteaed in breast milk in a small stud '■ 

ị of 5 women with type 2 diabetes, and normal blood-gl I- 
I cose concentrations were íound in the 3 iníants who vve e 
Ị vvholly breast led.
ị 1. Feig DS. ctal. Transícr oí glyburìde and glỉpiaide into breasl milk. Dicbi cs 

Ca ré 2005; 28: 1651-5.

Driving. Diabetes mellitus, its complications, and the me I- 
ications used to ưeat it, may affect a patient's ability 0 
drive safely—see under Insulin (p. 485.2) lor restrictions 
applied to diabetic patients in the UK.

FasHng. For the suggestion that sulỉonylureas should ì e 
used vvith caution in íasting Muslim patients durirg 
Ramadan, and that chlorpropamide is contra-indicated in 
this group, see under Precautions of Insulin, p. 485.3.

Pregnancy. Insulin is generally prelerred ỉor the manage- 
ment of dìabetes mellitus during pregnancy, and sultony- 
lurea antidiabetics are avoided. Chlorpropamide and tol- 
butamide cross the placenta. and symptomatic 
hypoglycaemia has been reported in some exposed neo- 
nates. Pharmacokinetic data are lacking for other sulíony- 
lureas, but some studies shovv only poor placental transfcr 
of gllbendamide.1 There is no strong evidence that sulfo- 
nylureas have teratogenic eữeas during the íirst trimester, 
but their saíety has not been established.2

SuIIonylureas have also generally been avoided in the 
management of gestational diabetes, but there is increasir g 
interest in theữ  use. Studies have tound glibendamide to t e 
safe and ettective, but these have mostly been obscrvation li 
and non-randomised.3-4 Although some reviewers hav ĩ 
cautioned against the use of glibendamide until lu rth tr 
evidence is available,5 some guidelines now suggest that t 
may be considered as an adjunct or altemative to insulin i 1 
gestational dìabetes.4

1. Garda-Boumissen F, tí ai. Matemal-íetal iranspon oi hỵpogỉycaero c 
drugs. Clin Pharmacokintí 2003; 42; 303-13. N

2. Feig DS, tí  aĩ. Oral antidỉabetic agents in pregnancy and lactaùon a 
paradigrn shiít? Artn Pharmacơther 2007; 41: 1174-80.

3. Moore TR. Gỉyburỉde for the ưeatm ent oí gestatỉonal diabetes: a critic ] 
appraisaL Dừtbtíữ Can  2007; 30 (suppl); S209-S2Ỉ3.

4. Moretti M E  tí  ai. Saỉety of gỉyburỉde for gestatỉonal dlabetes: a met. - 
analysiỉ o í pregnancy outcomes. Ann Pharmaeotỉưr 2008; 42: 483-90

5. Kimber-Trọjnar t . , tí al. Glyburíde íor the treaunent of gestatioo ] 
diabeics meltilus. Pharmacoỉ Rip 20Ữ8; 60: 308-18.

6. National Coỉlaborating Ceaưe ỉor W omen's and Chjldren's Healỉl ' 
NỈCE. Diabetes ỉn prcgnancy: m anagem ent oí đỉabctes and  i i 
complicatỉons írora preconception to the postnataỉ perìod íissưc ỉ 
Mardh 2008. reỉssued July 2008). Avaỉỉable at: http://w w w .nice.org.u) ' 
nicemedỉa/pdỉ/DiabetesFullGuidelÌneRevisedJULY2008.pdỉ (accessí 1 
06/03/09)

Thyroid disorders. There are conílicting reports concern ■ 
ing the eííects of sulíonylureas on thyroid hinction, witli 
some studies suggesting an increased inddence of thyroi I 
dysỉunction in  patients treated vvith tolbutamide or chlot • 
propamide,1 vvhile other suggest no antithyroid action.2 1 
Some licensed product inỉormation consequently recom • 
mends that chlorpropamide should be avoided in p atien t; 
yyith impaữed thyroid íunction. Changes in thyroid func ■ 
tion may conversely aữect glycaemic control—lor mentioi 1 
of the possible eílerts of thyroid hormones on antìdiabetì: 
drug requừements see under Interactions, p. 504.1.

1. H unton  RB, t í  oỉ. Hypothyroidism  in điabctics treated  wit 1 
sulphonyỉurea. Lanat 1965; li: 449-51.

2. Burkc G. ữ  al. E/íect of long-temn sulíonylurca therapy on thyroi 1 
lunctỉon in man. Mtíabolism 1967; 16: 651-7.

3. Feely J. tí  a i  Antíthyroỉd e ỉíe a  oí chlorpropamide? Hum Toxieol 1983; 2: 
149-53.

Interadions
Many interactions have been reported vvith the sulíonylur • 
eas, largely representing either pharmacokinetlc interac 
tions (due to the displacement of the antidiabetic fron 
plasma proteins or alteration in its metabolism or excretion 
or pharmacological interactions vvith drugs having ai. 
independent eííert on blood glucose. In the íormer d a s ;
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most reports concem older suUonylureas such as chlor- 
propamide and tolbutamide, although the possibiliry of such 
reactìons with new er drugs should be bome in mind.
• A red u c td  hypoglycaemic eữect, possibly requiring an 

increased dose o! sulíonylurea, has been seen or might be 
expected on theoretical grounds with adrenaline, 
aminoglutethimide, chlorpromazine, corúcosteroids, 
diazoxide, oral contraceptives, riíamycins, thiaàde 
diuretícs, and thyroid hormones.

• An m areased  hypoglycaemic effect has occurred or might 
be expected with ACE inhibitors, alcohol, allopurinol, 
some analgesics (notably azapropazone, phenylbut- 
azone, and the salicylates), azole antihingals (Đucon- 
azole, ketoconazole, and miconazole), chloramphenicol, 
dmetidine, c larithrom ydn, doỉibrate and related 
compounds, coumarìn anticoagulants, disopyramide, 
ũuoroquinolones, heparin, MAOIs, ranitidine, SSRIs, 
sulfinpyrazone, sulíonam ides (induding co-trim- 
oxazoỉe), tetracyclines, and tricydic antídepressants.

Beta blockers may reduce the eíHcacy of sulíonylureas by 
impairing the release of insulin bom  the pancreas; 
cardioselective beta blockers may have less of an effect 
than non-selective ones. Beta blodcers can also inhibit the 
normal physiological response to hypoglycaemia and mask 
the typical sympathetic vvaming signs. There are sporadic 
and conAicting reports of a possible interaction with 
caldum-channel blockers, but òveiall any eữect seems to be 
of little dínical signiScance. Octreotide can inhibit 
sulíonylurea-induced release Of insulin írom the pancreas; 
this eỉfect has been expỉoited in the management o i  
sulíonylurea overdose (see under Treatment of Adverse 
Effects, p. 502.2).

In addition to producing hypoglycaemia alcohol can 
interact with chlorpropamide to produce an unpleasant 
Qushing reaction. Such an  efiect is rare vvith other 
sulíonylureas and álpohol.

General reíerences.
1. 0'Byme s, Feely J. Eỉĩccts of drugs on glucose tolcrance in non-lnsulta- 

dependent diabetia (pan I). Drujt 1990; 40; 6-18.
2. 0'Bymí s. Fcely J. Eíỉccts of drugs on glucosc tolerance in non-insulin- 

dependent dĩabetỉcs (pan n). Drup  1990; 40: 203-19.
3. Glrardỉn E. t í  al. Hypogỉycémies lnduỉtes par 1« suỉlamỉdea 

hypoglycémỉants. A m  Med ĩnteme ỊParií) 1992; 143:11-17.
4. ĩlrkkonen T. tí  al. Potcndal CYP2C9-mcdỉatcd drug-drug intcractions in 

hospiializcd type 2 diabeta meUitus paúents aeated wi:h the 
sulphonylureas glibenclamide. glimepiride or glipidde. J  b itim  Míd 
2010; 268: 359-66.

ACE ìnhibiiors. There are sporadic reports of marked 
hypoglycaemia developing in patients taking a sulíonylur- 
ea who are given an ACE.inhibitor (mainly captoprìl or 
e n a la p r i l ) ,1'1 and 2 case-control studies have indicated that 
the combination is assodated with an increased risk of 
developing severe hypoglycaemia.0  Hovvever, other stu- 
dies have ỉailed to find múch evidence of a problem.6'10

1. McMurray ỉ .  Fraser DM. Captỡpril enalaprìl, and bỉood gỉucose. Lanctì 
1986; i: 1035.

2. Rett K, tì  al. Hypoglyceraia in hypertensỉve diabenc paticms ưeated wỉth 
suỉỉonyỉureas, bỉguanides, and âptopriL  N  Ert0ỈJM ed  1988; 319: 1609.

3. Aiauz-Pacheco c  t ì  aỉ. Hypòglyccmia induced by angỉoteosin- 
converting enzyme inhỉbitors in patients wỉtb non-Lnsulin-dependent 
diabctcs receiving sulỉonylurea thcrapy. Am J  Mtđ 1990; 89: 811-13.

4. Herings RMC t ì  a i  Hypoglycaemia assocỉated with use oí ỉnhíbitors oỉ 
angỉotensỉn converting enzyrae. Laneet 1995; 345: 1195-8.

5. Morris AD, t ì  aĩ. ACH inhỉbitor u$e is assodated with hospitaiization for 
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1363-7.

6. Ferriere M. tì  aỉ. Captopril and insuỉin sensitivity. Ann ìntem Mtd 1985; 
102: 134-5.

7. Passa P, tì a i  Enalapril captoprỉL anđbloođgỉucose.Lđnce/1986;ỉ: 1447.
8. VVinocour ?. t ì  al. Captoprìl and blood gỉucõse. Laỉtctì 1986; ỉỉ: 461.
9. Shorr Rỉ. tì ai. Antihypertensives and the risk of serious hypoglycemia ỈD 

older persons using insulin or sulfonylureas. JAMA 1997: 278:40-3.
10. Moore N, ít a i  Reports oỉ hypoglycaemỉa associated vvith the use oỉ ACE 

inhibitors and oiher drugs: a case/non-case Sỉudy in the French 
pharmacovigỉlance System database. B rJ  ơ in  Pharmacoỉ 1997; 44: 513-
18.

Akohol. Sulíonylurea-induced alcohol intolerance is seen 
mainly but not exdusively vvith chlorpropamide;1-2 this is 
similar to the disulũram-alcohol interaction, although it is 
not dear w hether the mechanism is the same. The main 
symptom of the reaction is ỉadal ílushing.

Alcohol has been reported both to increase and to 
decrease the haU-life of tolbutamide depending on yvhether 
the alcohol administration was acute or chronlc.5 Alcóhol 
may also have a variable eííect of its own on blood-glucose 
concenưations; there is a general tendency to increased 
hypoglycaemia when alcohol and sulíonylureas are taken 
cõncurrently.14

1. Fui SNT, t ì  aỉ. Epỉdemỉologỉcaỉ study of prevalence oỉ chỉorpropamide 
alcohoỉ ũushing in insuỉỉn dependent diabetes, non-tnsuiln dependent 
diabedcs. and non-dUbetics. BMJ 1983; 2S7:1509-12,

2. Lao B, t ì  a l  Aỉcohoỉ toỉerance in patỉents with non-lnsulin-dependent 
{type 2) đỉabetes ưeated wỉth suíphonylùrea derivaứvcs. ArvưbmtuU  
forsdtUMị 1994; 44:727-34.

3. Sellen EM, Hollovvay MR. Drug kinetỉcs and aỉcohol ỉngestion. Clàt 
Pharmacokirtrt 1978; 3:440-52.

4. Burge MR, t í  a i  Low-dose ethanol predisposes eỉderiy ỉasted patíems 
wỉth type 2 điabetes to sulíonylùrea-ínđuced low blood glucose. Dũibtìa 
Can 1999; 22: 2037-43.

Analgesks. Phmylbutazone1-2 and related drugs such as 
azapropazon£ have been assodated with acute hypoglycae- 
mic episodes when given to patients receiving sulíonylur- 
eas (in most reports, tolbutamide). Other analgesics may 
enhance the hypoglycaemic effea of suUonylureas, 
induding mdobuỊm * fendoĩenac,i and the salicylatesy 
Although a study in healthy subjects ỉound no interac- 
tion,7 there has been a report of hypoglycaemia with ibu- 
proỊtn in a diabetìc patient vvho had been stabilised on 
gllbendamide.*

1. Tannenbaum H, ct ứl. Phenylbuuzone-tolbutamide drug interaction. N  
Engl JM rd  1974; 290: 344.
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3. Andreasen PB, t í  aL Hypoglycaemỉa induced by azapropazonc- 
tolbuum ide inteiaction. S r J d in  pkamucol 1981; 12: 581-3.
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summadon o ỉ shniỉar eỉíects? S ĩ  J  clin Pharmacoĩ 1986; 2 2 :43 -8 .

7. Kubadca RT, a  a i  EOecta of aspirin  and ibupro len  o n  th e  
pharm acokinetia and pharmacodynamics of glyburide in  healthy 
subjects. Artn Pharmaather 1996; 30: 20-6.

8. Sone H, ĩ í  al. Ibuprolen-related hypogỉycemia ỉn a padent receỉvỉng 
sulíonylurea. Ann ĩnĩem Med 2001; 134: 344.

Antibaderíals. Chloramphenicol markedly inhibits the 
metabolism oỉ tolbutamide and increases its half-Uỉe.1 
which can result m hypoglycaemia. SuUonamides,2 indud- 
ing co-ừimoxazole,ĩ'ỉ may aĩso enhance the hypoglycaemic 
eSects of the suUonylureas. There have been rare reports 
of elevated glibendamide concentrations4 and hypoglyc- 
aemia6-7 when àproỊloxacin was given to patients who were 
on stable glibendamide therapy. Proỉound and prolonged 
hypoglycaemla after an  intravenous dose of levoịloxaán 
contributed to the death of an elderly patient also taking 
glibendamide.* For reports of hypoglycaemia vvhen gati- 
Ịloxaán was given to patìents already receiving a suhony- 
lurea (glimepiride in one case, and glỉbendamide plus pio- 
glitazone in another), see p. 304.1. Clarithromydn may 
increase the absorption of glibendamide9 and tolbut- 
amide.10 There have also been a few cases of severe hypo- 
glycaemia when darithrom ydn was given to  padents tak- 
ing glibendamide11,12 or glipizide;11 renal ũnpainnent may 
have played a role in some of these cases.11 A case con- 
trolled study13 conduded that the ũưection itseU or its 
sequelae may increase the risk of severe hypoglycaemia in 
patientỉ on gliptzide or gỉibendamide; co-administration oi 
darithromydn, co-trimoxazole, dproQoxadn, or levoĐox- 
acin appeared to increase the risk oí hypoglycaemia even 
íurther.

RiỊampiàn (and probably other riíamydns) can enhímce 
the metabolism and decrease the effect of tolbutamide, 
chlorpropamide,14-15 and glibenclamide14 and dosage of the 
hypoglycaemic drag may need to be increased. The eííects 
on glipizideu  and glimepiride17 appear to be less 
pronounceđ, but glidaáde may be more severely affected.la 
In One case report, the established dose of glidazide had to 
.be eventuaỉly doubled in an attem pt to maìntain glycaemic 
control in a patỉent given rUampidn.1’
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Pharmaeother 1990; 24: 250-1.

5. Abad s. tì  al. Posãbỉe ỉntcracrion bctvvccn gỉidazide, fluconazolc and 
suỉỉameưioxaxole resulting in severe hypoglycaemia. BrJCỈin Pharmaeoi 
2001;52:456-7.

6. Robcrge RJ. tì  a i  GÌyburide-ciproOoxadn interaction wiih resistant 
hypogỉycemỉa. Ann Emerg Med 2000; 34: 160-3.

7. Lìn G, t ì  ai. Reỉractory hypoglycemỉa bom  dproQoxadn and glyburide 
imeractíon. J Toxicoỉ Cỉin Toxicol 2004; 42; 295-7.

8. Friedrich LV, iDougherty R. P au l hypoglycemia assocỉated vvith 
ỉevoũoxacỉn. Phannacotherapy 2004; 24: 1807-12.

9. Lilja JJ, t ì  tứ. Eổects oí darỉth rom ydn  and grapcửuit ju ice o a  the 
pharmacokỉnetỉcs oỉ glỉbendamỉde. Br J ơ in  Pharmaal 2007; 43: 732- 
40.

10. Jayasagar G, t í  aỉ. Eãect of darỉth rom ydn  on the pharmacokỉnetỉcs oí 
toibutàmỉde Drug Mtíaboỉ Drug ỉnteract 2000; 14; 207-15.

11. Bussỉng R, Gende A. Severe hypogỉycemỉa b o m  darith rom ydn- 
sulíonylurea drug ỉn ten o ỉo n . Diabtìa Can  2002; 25: 1659-41.

12. Leỉba K fta l .A n  unusual case o( hypogỉycemỉa ỉn a dỉabetỉc patíent. Artn 
Emerg Med 2004; 44 :427-8.

13. Scheỉleman Hr tì  ál. Antí-íníeaíves and  the risk o í severe hypoglycemia 
in u sen  of ̂ lptzide or glyburidc. cỉin Pharnuuol Ther 2010; 88 :214-22 .

14. Syvẫỉahtỉ K G ,  tì  aL R ỉíàm pỉdn and drug metabolỉsm. lanctì 1974; li; 
232-3.

15. Selí U i  Morris T. Interaction of rỉỉam pm  and  chlorpropamide. Chat 
1980; 77: 800-801.

16. Nỉemi M. t ì  aỉ. Eữects o ỉ ri&mpỉn on  the pharxnacokỉnetỉcs and 
pharmacodynamỉcs oỉ glyburide and  glỉpỉzỉde. ơ ù t Pharmacot Ther 2001; 
69:400-406.

17. Nlemí M, t ì  aỉ. Effect o ỉ  rỉ& m pỉdn on  the pharmacokỉnetỉcs and 
pharmacodynamỉcs of gỉimepbide. B r J ơ in  Pharmacoỉ 2000; 50:. 591-5.

18. Park J-Y, t ì  a i  Eữect of rtíampin òn  the pharmacokỉnedcs and 
pharmacodynamics oỉ gỉidazỉde. Ỡ m  Pharmacol Ther 2003; 74: 334-40.

19. Kíhara Y. Otsuki M. Interactíon oỉgỉídazỉde and rííam pidn. Dùibeta Can 
2000; 23:1204-5.

Antkoagulanh. Dicoumarol increases setum concentra- 
tions and theretore the hypogỉycaemic eữects of tolbut- 
amide, and possibly chlorpropamide. In addition, suUony- 
lureas may aííect anticoagulant íunction (p. 1531.3).

Antiepileptio. For reỉerences to phmytoin toxidty when 
tolbutamide or tolazamide was given, see under Phenytoin 
p. 543.1.

Antiíungals. Increased plasma concentrations of tolbut- 
amide have been reported when Ịluama&le was given,1 
but there was no evidence of hypoglycaemia, and no 
hypoglycaemic symptoms vvere seen in 29 vvomen receiv- 
ing glidazide or glỉbendamide who vvere given Aucon- 
azole or doừừntaole for vulvovaginitis.2 A study in  healthy 
subjects íound that fluconazole increased plasma concen- 
ưatìons of glimepiride, but again there was no signiỄcant 
eữect on glucose concentrations.3 However, tiiere are 
reports of hypoglycaemia in a patìent who took Aucon- 
azo!e with glipiáde,4 and another who took ũuconazole 
and co-trimoxazole with g lic ^ d e .’ Additionalỉy in a large 
study; hom the United States, the risk of severe hypoglyc- 
aemia was increased when fluconazole was used with 
either gỉipidde or glibendamide.6 Simiỉar interactions 
have been reported for ketocorunole (with tolbutamide, in 
healthy subjeds),7 mùmazole (with tolbutamide, in a dia- 
betic),* and voriconcaole (with glimepiride, in  a diabetic),’ 
suggesúng that such combmations should be regardeđ 
vvith caution.

1. Lazar JD, Wiỉner DK. Drug interactíons wỉth fluconazole. Rev ĩnfeứ Dis 
1990; 12 {suppl 3): S327-S333.

2. Rơwe BR, t ì  aL Saíety oỉ ữuconaiole in w om en takỉng oral 
hypoglyeaemỉc agents. Lanat 1992; 339:255-6.

3. Nỉenữ M. t í  dĩ. EỈỊects o( fiua)nazole and Auvoxamine on the 
pharmacoỉdnetỉcs and pharinacodynamỉcs of gUmepiiỉde. ctừt Pharmacol 
Ther200ỉ:é9ĩ 194-200.

4. Poụrnier Jp, t ì  ai. Coma hypoglycémỉque chez une patìente traltée par
glipiáde et fluconazoỉe: une posáble interactỉon? Therapit 1992; 47: 
444-7. ^

5. Abad s, tì a i  Possibỉe interactìon between glidazider ũuconaxoỉe and 
sulfamethoxazole resuỉtỉng in severe hypoglycaemia. Br J  O m  Pharmaeol 
2001; S2:456-7.

6. Scheỉleman H, t í a l .  Anú-inlecdves and the risk oí severe hypoglycemỉa 
ỉn users of glipizide or gỉyburỉde. ơ in  Pharmacol Ther 2010; 88: 214-22.

7. Krỉshnaiab YSR, t ì  aL Interaction bctween tolbutamide and  ketocon- 
azole ỉn heaỉthy subjects. B rJ  Cỉin Pharmacol 1994; 37: 205-7.

8. Meurỉce JC  tì  aỉ. Interaction miconazoỉe e t suĩíamides hypoglycé- 
miants. Prtsse Med 1983; 12: 1670.

9. Shobha JC. Muppidi MR. ỉnteraction between vorìconazole and 
gỉimepínde. /  Postgrad Med 2010; 54; 44-5.

Gdosporin. For the eữect of glibendamide on blood con- 
cenưations of ddosporin see Hypoglycaemic Drugs, 
p 1956.3

Colesevelam. A study1 has shown that co-administration 
of colesevelam reduced the absorption of glibendamide. 
The authors conduded that glibendamide should be given 
at least 4 hours beíore colesevelam to avoid this interac- 
tion.

I. Brown KS, tì  al. E£fect of the bỉỉe acỉd sequestrant coleseveiam on che 
phannacokỉnetỉa oỉ piogỉitazone, repaglỉaỉde, estrogèn estradỉol 
norethỉndrone. levothyroxỉne, and glyburide. J  ơ in  Phứmacoỉ 2010; 
50: 554-65.

Endothelin receptor antagonists. The combination of 
glibendamide and bosentan should be avoided. The plasma 
concentrations o! both drugs may be reduced with conco- 
mitant use; hovvever, this does not explain the elevated 
liver ưansaminase levels that have been reported when 
used together.1

1. van Giersbergen PLM. tì  ứỉ. In vivo and in vỉtro studies exploring the 
pharmacokinetic inieraaion between bosentan. a dual enđotheỉin 
receptor antagonist, and giybuiide. ơ in  Phamacoỉ T h a  2002; 71: 253-
62.

Metíormin. Results apparently suggesting increased mor- 
tality in patients who received intensive drug therapy 
with meưormin and a suUonylurea were reported by the 
UK Prospective Diabetes Study.1 This was considered to be 
arteíactual, since it was not conãrmeđ by epidemiological 
analysis, and such combinations are widely used in prac- 
tice, but some concem remained and h irther study 
thought necessary. A meta-analysis2 of 9 observational 
studles íound that the combination was assodated with an 
increased risk of a composite end-point of íatal or 
non-ỉataỉ cardiovascular events, but in separate analyses 
o i cardiovascular death or all-cause mortality there was ho 
signiĐcant eííect. The authors hypothesised that an 
inaeased risk may be related to the likely use of combina- 
tion therapy in patients who have a  more aggressive íorm 
of diabetes and thereíore a more rapid deterioration in gly- 
caemic control; also, weight gain induced by sulíonylureas 
could negate any w dght loss or other benehdal' effects on 
cardiovascular risk íadors àssodated with metíormin. 
They also íelt that íurther studies were still needed.

1. UK Prospectlve DiabetíS Study Group. EÁea of tatensive blood-glucoK 
control with m etíormin on complicatỉons ỉn ovenveỉght- pađents with
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typc 2 diabeccs (UKPDS 54). Laruxt 1996; 552: 654-65. Correctỉon. ibid.: 
1558.

2. Rao AD, tt  aL ỉs the combinatíon of suỉíonyỉureas and mctíormin 
assodaỉed w ith an  increascd lisk of cardỉovascuiar disease or aỉỉ~cause 
mortality? A  m eta-anaỉysiỉ oỉ observationaỉ studies. Diabeta Can 2008; 
31: 1672-8.

Thyroid hormones. It has been suggested điat starting thy- 
roid replacement therapy may increase the requirement 
for insulin o r oral antídiabetic drugs in diabetic patients, 
which vvould not seem unreasonable given the stimulant 
eữects o! thyroid hormones on metabolic íunction. For a 
discussion of the mooted effeas of su]fonylureas on thy- 
roid hinction, see under Precautions, p. 502.3.

Pharmacokinetics
Reviews.

1. Marchettỉ t. Navaỉesỉ R. Phannacoicinetỉc-pharmacodynamic relaríon- 
shỉps of oraỉ hypoglycaemỉc ag en tr an update. Clin Pharmacoldrưt 1989; 
16: 100-28.

2. M archetd p. et ai. Pharmacokỉnetic optỉmisatỉon oí orai hypogỉ/cacmic 
therapy. ơ in  Pharmacokinet 1991: 21: 508-17.

3. HarTower AD. Pharmacokinetics oí oral amihyperglycacmic agents in 
patỉents w ith renal insuíĩìáency. Cỉirt Pharmacokinet 1996; 31: 111-19.

Metaboliỉm. The cytochrome P450 isoenzyme CYP2C9 is ị 
the main enzyme involved in the metabolism of many sul- ị 
íonylureas, and its activity can be altered by genetic poly- 
morphism. Sulíonylurea dearance has been ỉound to be I 
signiRcantly reduced in healthy subjectỉ vvith the homozy- ! 
gous CYP2C9*3/*3 genotype, compared with the most 
extensive metabolism in wild-type *1/*1 carriers; metab- 
olism ữi homozygous *2/*2 caiTiers and heterozygous gcn- 
otypes ranges between these two.‘ It has been suggested 
that genotyping might be a useíul tool for dosage adjust- 
ment, to optlmise eíhcacy and reduce adverse eílects1 (see 
also Hypoglycaemia, p. 502.1). w hile the relevance of 
genotype to serum-glucose and insulin Ievels in diabetic 
patients treated with sulíonylureas is stiU undear,1"2 a 
hirther study of over 1000 patients, lound that caniers of 
the *2 or *3 variant were more likely to achieve a treat- 
ment target haemoglobin A |C compared with wi]d-type *1 
carriers. Additionally *2 and *3 carriers were less likely to 
have treatm ent (ailure.

ỉ . K irchheỉner J. et ai. Eííect o ỉ genetỉc polyrnorphisim in cytochrome P4 50 
(CYP) 2C9 and CYP2C8 on tbe  phirmacokỉnerics oí oral antidiabetic 
drugs: d inical relevance. Clin Pharmaeokiiưt 2005; 44: 1209-25.

2. Bedcer M L eí a i  Cytochrome P450 2C9 *2 and *3 polymorphìsms and 
che dose and  effect of suỉĩonylurea in type u  diabetes mellitus. Clin 
Pharmacoỉ Ther 2008; 83 :288-92.

3. Zhou K, et ai. Loss-of-function CYP2C9 variants ừnprove therapeurie 
response to sulĩonylureas in cype 2 diabetes: a Go-DARTS study. Chn 
Phàrmaal p ư r  2010; 87: 52-6.

Teneligliptin irìNNỊ
•Tenẹligliptina; Ténéligliptine; Teneligliptinum; TeHennr/inn-
TkiH. ■ .. .•••' J
{(25,4SH-[4-(3-Methyl-1-phenyl-1 H-pyrazol-5-yl)piperazin-1 - 
yl]pyrrolidin-2-y0(1,3-thiazolidin-3-yl)methanone. 
C 22H30N6O S M Ì 6.6 

CAS —  760937-92-6.

U N II —  28ZH I4C F9C  ■

ProỈỊlẹ
Like sitagliptin (p. 500.1), teneliglipún is an inhibúor oí 
dipeptidylpeptidase-4. Teneỉigliptin hydrobromide is used 
orally in the treatment of type 2 diabetes mellitus. 
Reíerences.

1. Eto T. €t aì. Eữects of once-daỉỉy teneligiiptỉn on 24-h blood glucose 
contcol and  satety In Japanese paổenu  w ỉth  type 2 dỉabetes meMitus: a 4* 
week, random ÌKd, double-blind, placebo-conuolled trial. Diabtta Oba 
Metab 2012; 14: 1040-6.

Preparations
Proprietary Preparations (details are given in Volume B) 
Single-ingredient Preparalions. J p n :  Tenelia.

Tokuamide IBAN, USAN, rlNNI
/NSC-70762; Tolatsamidi; Tolazamid; ĩolazamida; Tolazamí- 
dum; U-17835; Tona3aMnq.
HPerhydfọazẹpin-1-y))-3-tosylurèa; HPerhydroazepin-1-yiỵ 
3^p-tolylsulphonylurea. •
C,4H2,N30 3S=31Í5 
.Ớ S-±jl5& l9-0. ■.
ATC —  A10BB05.
A K  Ver—  QA10BB05.
UNII —  9LT18R048Q.

Pharmacopoeicts. In Br„ Jpn, and us.
BP 2014: (Tolazamide). A white or almosi whìte. odourless 
or almost odọurless, crystalline powder. Very slightly 
soluble in water; slightly soluble in alcohol; solubĩe in 
acetone; ừeely soluble in chloroíorm.

USP 36: (Tolazamide). A vvhite or off-white crystalline 
powder, odourless or having a slight odour. Very slightly 
soluble in  waten slightly soluble in alcohol; soluble in 
acetone; freely soluble in chloroíonn.

Uses and Administration
Tolazamlde is a suhonylurea antidiabetic (p. 500.3). It is 
given orally in the treatment of type 2 diabetes mellitus 
(p. 459.1) and has a duration of action of at least 10 hours 
and sometimes up to 20 hours. The usual initỉal dose is 100 
to 250 mg daily given as a single dose with breaklast. Dosage 
may be increased ư necessary at weekly intervals by 100 to 
250mg to a usual maintenance dose of 250 to 500mg daily, 
or a maximum of 1 g daily; no further beneRt is likely to be 
gained w úh higher doses. Doses of more than 500 mg daily 
may be given in divided doses.

Adverse Effects, Treatment, and Precautions
As for sulíonylureas in general, p. 501.1, p. 502.1, and 
p. 502.2.

Interactions
As for sulíonylureas in general, p. 502.3.

Pharmacokinetics
Tolazamide is slovvly absorbed from the gastrointestinal 
tract, peak plasma concentrations occurring 4 10 8 hours 
alter an oral dose, and is extensively bound to plasma 
proteins. It has a half-life uf about 7 hours. It is metabolised 
in the liver to metabolites ivith some hypoglycaemic 
activity. About 85% of an oral dose is excretcd in the urine, 
chieíly as metabolites.

Preparatíons
Pharmacopoeial PreporaKons
BP 2014: Tolazamide Tablets;
USP 36: Tolazamide Tablets.

T o l b u t a m i d e  /BAN, riNNỊ 
Butamidum; Tolbutamid; Tolbutamida; Toibutamidas; Tol- 
butamidi; Tolbutamidum; Tolglybutamide; Tonb6yraMMfl.
1 -Butyl-3-tosylurea; 1 -Butyl-3-p-tolylsulphonylurea.
Cu H18NAS=270.3
CAS —  64-77-7 (tolbutamide); 473-41 -6 (tolbutamide sodium). 
ATC —  A1ỌBB03; V04CA01.
ATC Vet —  QA10BBQ3: QV04CACÌ.
UNII —  982XCMìFƠ. .

Pharmacopoeias. In Chin., Eur. (see p. vii), lnt„ Jpn, and us. 
Ph. Eur. 8: (Tolbutamide). A vvhite or almost vvhite, 
crystalline powder. Praaically insoluble in waten soluble in 
alcohol and in acetone. It dissolves in dilute Solutions of 
alkali hydroxides. Store in airtight containers.
USP 36: (Tolbutamide). A white or praaically white, 
praaically odourless, CTystalline posvdcr. Practically inso- 
luble in water; soluble in alcohol and in chloroíorm.

Ưses and Administration
Tolbutamide is a sullonylurea antidiabetic (p. 500.3). Ít is 
given orally in the treatment of type 2 diabetes mellitus 
(p. 459.1) and has a duration of action of about 10 hours.

The usual initial dose in type 2 diabetes mellitus may 
range ừom  1 to 2 g daily, given either as a single dose with 
breaklast or, more usually, in divided doses. Maintenance 
doses usually range hom  0.25 to 2g daily. Although it is 
unlikely that the response will be improved by increasing 
the dose lurther, daily doses of 3g have been given. For 
doses used in adolescents, see p. 504.2.

Tolbutamide sodium (Ci2Hi7N2NaOjS = 292.3) has some- 
times been used in the diagnosis of insulinoma as well as 
other pancreatic disorders Lnđuding diabetes mellitus. The 
equivalent of 1 g of tolbutamide is given by intravenous 
injeaion as a 5% solution usualiy over 2 to 3 minutes. 
Tolbutamide sodium l.OSg is equivalent to about lg  of 
tolbutamide.

Administratíon in children. There is limited experience 
with the use of sullonylureas in children \vith type 2 dia- 
betes mellitus, and the biguanide metíormin is generally 
prelerred. The BNFC suggẽsts thai oral ưeatment should 
only be started under spedalist supervision and that shon- 
er-acting altematives such as tolbutamide may be pre- 
íerred to longer-acting sulíonylureas that have a greater 
risk of hypoglycaemia. Although not licensed for use in 
children in  the UK, the BNFC suggests that tolbutamide 
may be given to adolescents aged 12 to 18 years in an oral 
dose of 0.5 to 1.5 g đaily, to a maximum of 2g daily. Ít 
may be given in divided doses, vváth or immediately aíter 
meals. or as a single dose at breakíast.

Diagnosiỉ and tesHng. Referehces.
1. M cMahon MH it  ai. Dỉagnostic ỉnteipretatíon oí the  ỉntravenou i 

tolbutamiđe test íor insulỉnoma. Mayo Cỉin Proc 1989; 64: 1481-8.
2. Marks V. Dỉagnosis and dưĩerentỉa) dỉagnosis oỉ hypoglycemía. Mayo ơ i i : 

P r x l 9 8 9 ; 6 Í  1558-61.

Adverse Effeđs, Treatment, and Precautions
As for sulỉonylureas in general p. 501.1, p. 502.1, anc 
p. 502.2. Tolbutamide was implicated in the controversia 
reports of excess cardiovascular mortality assodated wiứ 
oral hypoglycaemic therapy (see under Sullonylureas 
Eữects on the Cardiovascular System, p. 501.2).

Thrombophlebitis vvith thrombosis has occurred aíter tht 
intravenous injeaion of tolbutamide sodium, but this Ì! 
usually painless and the vein gradually recovers. Rapic 
ũỳection may cause a transient mild pain or sensation 01 
heat in the vein.

The £/W has suggested that tolbutamide may be suitable 
for use in patients vvith renal impairment, but that careíul 
monitoring of blood-glucosc concentration is essential and 
that the smallest possible dose for adequate control should 

ị be used. ƯK Iicensed product iníormation recommends thai 
it should not be used in patients wiih severe rena’ 
impairment.

Breost íeeding. Tolbutamide is distributed into breast milk 
in relatively lovv quantities.1 The last available guidance 
ửom  the American Academy of Pediatrics’ stated thai 
although usually compatible \vith breast íecding, usc ol 
tolbutamide by breast-íeeding mothers may possibly result 
in jaundice in the inlam.

1. Mniel RH. Ryon JR. Tolbutamide orinose i:i human breaii milk. Cliu 
Pcdỉatr (Phila) 1967: 6: 480.

2. American Academy oỉ Pedintrics. The ĩranster u! dnjg5 and oiher 
Chemicals Into hum an milk. pediatria 2001: 108: 776-89. [Reiired May 
2010] Correction. i b i d 1029. Atso available ai: http;//anppolicy. 
aappub!icđiÌons.urịỉ/cgi/comeni/ĩull/pediatTics%3bỉOS/3/776 (accessed 
08/07/04)

Porphyria. UK licensed product iníormaiion States that 
tolbutamide is contra-indicated in porphyria.

Interactions
As for sulíonylureas in gcneral. p. 502.3.

Pharmacokinetícs
Tolbutamide is readily absorbed from the gastrointestinal 
tract and is extensively bound to plasma proteins; the halí- 
lUe is generally within the range of 4 to 7 hours but may be 
considerably longer. Tolbutamide is metabolised in the liver 
by hydroxylation mediated by the cytochrome P450 
isoenzyme CYP2C9. It is excreted in the urine chíelly as 
metabolites vvith little hvpoglycaemic activity. Tolbutamide 
has been deteaed  in breast milk.

Preparatíons
Proprietary Preparotionỉ (details are given in Volume E)
Single-ingredient Preparations. Austral.: Rasrinont; Cz.: Dira- 
stant; DenmArcosal: Gr.: Rastinon: Hottg Kong: Diatol; Israel: 
Orsinont; Mex.: Anosin; Dabetil; Diatelan: Diaval; Flusan; 
Rastinon; NZ: Diatolt; Pol.: Diabetolt; S.Afr.: Tydadexỷ; singapore: Tobumide; Tolmide; USA: Orinase Diagnostict; Orinaseỷ.
Phormacopoeiol Preparations
BP 2014: Tolbutamỉde Tablets;
USP 36: Tolbutamide for lnjcction; Tolbutamide Tablets.

Vìldagliptin /BAN, rfNN/

LAF-237; NVP-LAP-237; Vildagliptina; Vildagliptine; Vĩldaglip- 
tinum; BnnbflarnnnTMH.
(2S)'([(3-Hydroxyadamantan-l-yl)amino]acetyl)pyrrolidine-2-
carbonitrile.
C,7H2SN3O2=303.4 
CAS — 274901-16-5.
ATC —  A10BH02.
ATC Vet —  QA10BHQ2.
UNll —  I6S4B2U96P.

Uses and Administration
Like sitagliptin (p. 500.1), vildagliptin is an inhibitor of 
dipeptidylpeptidase-4 and is used in the ưeatm ent of type 2 
diabetes mellitus (p. 459.1). It is given orally in a usual dose 
of 50 mg tvvice daily with or vvithoui food. A total daily dose 
of more than lOOmg of vildagliptin is not recommended. 
When given with metíormin and a suUonylurea, the usual 
dose of vildagliptin may be used; in dual therapy with a 
suhonylurea, a dose of vildagliptin 50 mg once daily in the 
moming is recommended because higher doses were íound 
to be no more eííectìve. The dose of sullonylurea may need 
to be lotvered when used with vildagliptin. Dosage may 
need to be adjusted in patíents with renal impairment (see 
p. 505.1).

All cross-reỉerences refer to entries in Volume A
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Reíerences.
1. Prailcy RE, t í  al: M anagement of type 2 điabetes in ưeatment-naive 

elderly patìents: beneíits and risks of vildaglipún monoiherapy. Diabtíes 
Can  2007; 30: 3017-22.

2. Scherbaum WA, tí  ai. Evidence that vỉldagỉỉptỉn attcnuates deterioradon 
oỉ gỉycaemỉc concroỉ during 2-year treatm ent of patỉents vvith type 2 
dỉabetes and mild hypergỉycaemia. Diabtía Oba Metab 2008; 10: 1H 4 - 
24.

3. Croxtaỉỉ JD, Keam S J .  VUdagliptín: a revíew oỉ ỉts use ỉn the 
m anagem ent oí type 2 đỉabetes melỉltus. Dru$s 2008; 68: 2387-2409.

4. Baneijee M. t í  ai. Vỉỉdagỉỉptỉn in đỉnỉcaỉ pracnce: a revicw of Ucerature. 
Expert ồpin Pharmacother 2009; 10: 2745-57.

5. M atthews DR, tí  aỉ. Vỉỉdagiiprin add-on to mecformỉn produces similar 
efficacy and reduced hypoglycaemic risk compared with glỉmepỉrìde, 
w ith  no weỉght gain: results from a 2-year ỉtudy. Diabtía Oba Mtíab 
2010; 12: 780-9.

6. Keatíng GM. VUdagỉỉptin: a revievv QỈ its use ỉn type 2 đỉabetes mellỉtus. 
Druỹs 2010; 70: 2089-2112.

7. Schweỉzer A. t í  ai. Cỉỉnỉcaỉ experienee witb vildagliptin in the 
m anagem ent of type 2 diabetes in a patỉent popuỉation ^  75 years: a 
pooỉed analysỉs bom  a darabase of dỉnical tríals. Diabtía Obes Metab 
2011; 13: 55-64.

8. Baetta R. Corsỉni A. Phatmacữỉogy of dipeptỉđyl pepddase-4 ỉnhibitors: 
sỉmỉỉarities and dỉữerences. Drugs 2011; 71: 1441-67.

Adminis/ration in renaì impairment. UK licensed product 
inỉormatíon says tha t no dose adjustment is required in 
patients with mild renal impairnient (creatinine dearance 
50mL/min or more). In patíenis with more severe renal 
impairment or w ith end-stage renal disease (ESRD), the 
recommenđed oral đose of vildagliptin is 50 mg once daily.

Adverse Effeds, Treatment, and Precautions
As for Sitagliptin Phosphate, p. 500.1. Arthralgia has also 
been reponed for vildagliptin. Dosage shoúld be reduced in 
patients with moderate or severe renal ữnpairment or end- 
stage renal disease.

Rare cases of hepatic dysíunction, induding hepatítìs, 
have been reportếđ. Vildagliptin should not be used in 
patíents with hepatic impairment; liver functìon should be 
tested beíore starting the drug, and monitored during 
therapy (every 3 months in the first year and periodically 
thereafter). Vildagliptin should be stopped ư there ỉs a 
persistent increase of 3 or more tũnes the upper limit of 
normal in  alanine aminotransíerase (ALT) or aspartate 
aminotransíerase (AST), OI if the patient develops jaundice 
or other signs of liver dysíunctìon; in such cases, it should 
not be restarted.

Reíerences.
J. Scbvveứer A, tí  a i  Assessing the cardio-cercbrovasailar saíety of 

viỉđagliptin: tneta-analysis of adjudlcated events ỉrom a large phase ỈQ 
type 2 dỉabetes popolation. Diabtíes Obtí Mtíab 2010; 12:485-94.

2. Ligueros-Saylan M, t í  al. An asscssment of adverse eỉíects oí vildagliptin 
v enus comparators on the Uver, the pancreas, the Immune System, the 
skin and ỉn parients w ỉth impaired renal ỉunctíon bom  a large pooỉed 
daubase of phase 11 and OI d inical trỉals. Diabtttí Oba Meíab 2010; 12: 
495-509.

3. Banerji MA, t í  al. Saỉety and tolerabiỉỉty oỉ viỉdagỉiptin vs. 
thiaiolidlnedione as add-on to m ettonnỉn In type 2 diabetic padents 
w ith and m th o u t mỉỉd renaỉ impairment: a retrospectỉve anaỉysis of the 
GALỈANT study. Diabtía Res Cỉin Prađ 2010; 90: 182-90.

4. Schvveũer A, tí aỉ. Assessing the general saỉety and toierabilỉty of 
vtldagỉỉptin: value of pooled anaỉyses bom  a large $afety database versus 
evaluatỉon of individual studies. Vasc Health Risk Manag 2011; 7: 49-57.

Overdosage. In the UK, the National Poisons Information 
Service States that oral activated charcoal may be consid- 
ered in adults and children who have ingested more than 
15mg/kg oi viỉdaglỉptin and present vvithin I hour, pro- 
vided they are consdous and the airway can be protected. 
Hypoglycaemia should be treated with urgency; the gener- 
,al management of hypoglycaemia is described under insu- 
lỉn (see p. 484.3).

Interactions
The eữìcacy of vildagliptin may be aíỉeaed  by other drugs 
that have an independẽnt eữect on blood glucose. For more 
details and examples of drugs that can increase or decrease 
blood-glucose concentrations, see Interactions under 
Sulíonylureas, p. 502.3.

Pharmacokinetics
Vildagliptin is rapldly absorbed to m  the gasơointestinal 
tract and peak plasma concentrations occur about 1.7 hours 
aíter an oral dose. It has a bioavailabílity of 85%. About 
69% of a dose is metabolised, mainly by hydrolysis út the 
kidney. About 85% of a dose is exaeted  in the urine (23% is 
unchanged drug), and 15% in the faeces..The elimination 
halMiíe of vildagliptin is about 2 hours afteI intravenous 
injection, and about 3 hours aíter an oral dose.
References.

1. He y-L. Clìnical pharm acokinetỉcs and  pharm acodynam ics oỉ 
vỉldagỉiptỉn. ơ in  Phamacokintt 2012; 51:147-62.

Heptriic impairment. Although much o! a dose oỉ vilda- 
gliptin is hydrolysed by the kidney, the liver is also an 
imponant site for its metabolism. A small phannacokinetic 
study1 found tha t exposure to vildagliptin was decreased 
in subjects vvith mild (Child-Pugh score 5 or 6) or moder- 
ate (score 7 to 9) hepatic impairment, and increased in 
those with severe ũnpairment (score 10 to 12), compared 
with healthy subjects. However, the đifferences were less 
than 30% and not consistent with the severity of hepatic 
impairment. The authots did not consider the diHerences 
to be dinically meaningíul and conduded that initial dose 
adjustment of viỉdagliptin woulđ not be necessary. Never- 
theless, licensed p rodua inlormation cautions against its 
use in diabetic patients with hepatic impairment (see 
above).

1. He Y-L, t ị  al. The iníluence of hepatỉc im pairm ent on ứ ìe 
pharmacokỉnetỉcs of the dỉpeptidyl peptỉdase IV (DPP-4) ỉnhibitor 
vildaglỉptin. Eur J  ơin  Pharmacoỉ 2007; 63: 677-86.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preporotions. Arg.: Galvus; Zomarist; AustraL: 
Galvus; Austria: Galvus; Belg.: Gaivus; Braz.: Galvus; Chile: 
Galvus; China: Galvus Cĩ.: Galvus; Jalra; Xilianc;Denm.: Galvus; Fr.: Galvus; Ger.: Galvus; Jalra; Gr.: Galvus; 
Jalra; Xiliarx: Hong Kong: Galvus; Hung.: Galvus; India: Gal- 
vus; Indon.: Galvus; / l i :  Galvus; Jalra; Xiliarx; Israel: Galvus; Ital.: Galvus; Malaysìa: Galvus; Mex.: Galvus; Neth.: Galvus; 
Jalra; Xiliarx; Norw.: Galvus; Phũipp.: Galvus; PoL: Galvus;

Jalra; Port.: Galvus; Jaừa; Xiliarx; Rus.: Galvus (ransyc); singapore: Galvus; Spain: Galvus; Jalra; Xiliarx; Swtd.: Galvus; Switz.: Galvus: Thai.: Galvus; Turk.: Gảlvus; UK: Gaỉvus: ukr.: 
Galvus (ransByc).
Multi-ingredient Preparatíons. Arg.: Galvus Met; Zomarist Met; 
Austral.: Galvumet; Austría: Euơeas; Belg.: Eucreas; Braz.: 
Galvus Mec chữe. Galvus Mec Cz.: Eucreas: Icandra: Zomarìst; 
Denm.: Euaeas; Fr.: Eucreas; Ger.: Eucreas; Icandra; .Gr.: 
Eucreas; Icandra; Zomarist; Hong Kong-. GalvusMet; Hung.: 
Eucreas; India: Galvusmet; Indon.: Gaĩvusmet; IrL: Eucreăs; 
Icandra; Zomarist; Israel: Eucreas; ItaL: Eucreas; Malaysia: Gal- 
vus Met; Mex.: Galvus Met; Neth.: Euaeas; Icandta; Zomarist; Norw.: Eucreas; Phũipp.: Galvusmet; PoL: Eucreas: Zomarist' Port.: Eucrtas; Icandia; Zomarist; ttus.: Galvus Met (ransyc 
Mer); singapore. Galvusmet; Spain: Eucreas; Icandra; Zomarist; Swed.. Euaeas; Switz.: Galvumec Thai: Galvus Met; Turk.: 
Galvus Met; UK: Eucreas; Ukr.: Galvusmet (rantBycMer).

Voglibose IUSAN. rlNNỊ
A-71100; AO-128; Vogỉibosa; Voglibosum; Bomnổ03a. , 
:3i4-Dideoxy-4-{[2-hydroxy-1-(hydroxymethyl)ethyl]aminQh 
^^-(hydroxymethyD-D-epHnositol. - 
:G1ồH21N07=2673 ..
CẴS — 83480-29-9.
ẢTC — A108P03. .
ATC Vet — QA10BF03. -
ÚNII —  S77P977AG8. ■ ■ , • ' ■ -

Pharmacopoeias. In Jpn.
Profi7ẹ
Voglibose is an alpha-glucosidase inhibitor with general 
propẻrties similar to those of acaibose (p. 466.2). It is ũsed in 
the treatment ot diabetes mellitus (p. 459.1) in  oral doses of 
200 to 300 micrograms three times daily, immèdiately 
beíore meals. Voglibose is also under investigation for the 
prevention of type 2 diabetes in patìents w ith impaừed 
glucose tolerance. -
Reíerences. / '
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373: 1607-Ỉ4.

Hepatic encephalopothy. Voglỉbose has bcen investigated1 
in the management of hepatic encephalopathy
(p. 1811.2).

I . Ưribe M. t ía / .  B enebdaỉeffeaofcarbohydrate maỉdigesdonỉnđuced by 
a dỉsaccharídase inhibitor (AO-128) ỉn the treatm ent oỉ đưonỉc ponal 
systetnic encephaỉopachy: a double-bỉỉnd, randomỈ2ed  controlĩed rrial. 
Seand J Castroenteroi 1998; 33: 1099-1106.

Preparations
Proprietary PieparaKons (details are gỉven in Volume B)
Single-ingredient Prepararions. China: Basen (fííftfc); Jpn: Basen; Phữipp.: Basen; Thai.: Basen.
Mubi-ingredieitt Preparations. Jpn: Glubes.

The Symbol t  denotes a preparation no longer aaively marketed
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This chapter describes drugs whose main use is in the 
management of epilepsy, status epilepticus, and other 
convulsive disorders.

Epilepsy
Epilepsy is a common neurological disorder. An individuars 
liletime risk of developing épilepsy is bervveen 3 and 5%; 
neonates, children, and the elderly are at the highest risk of 
developing the đisorder.

D eíin itions  a n d  classifĩcation. An epileptỉc seizure 
has been đeãned as a paroxysmal discharge oi cerebral 
neurones accompanied by clinical phenomena apparent to 
the patient or to an observer. The phenomena can be motor, 
sensoTy, or autonomic and there may also be impaìrment or 
complete Ioss of consdousness. Motor disturbances may 
include convulsions—which are involuntary, violent, and 
spasmodic—or prolonged contraction of skeletal muscỉes. 
The vvord 'fit' is often used colloquỉally to desciibe an 
epileptic seizure. Epilepsy is deũned as a condition 
characterised by a recurrence oí such seizures. A patient 
should not be dẹscribed as having epilepsy until a second 
non-lebrile seizure occurs.

The íollovvúig is a broad account of the dassiRcaúon of 
seizures, epilepáes, and epileptic syndromes based on the 
views of the International League Against Epilepsy (ILAE) 
in 19811 and 1989.2 A later proposed revision of the 
classificatíon> does not yet seem to have been viidely 
adopted.
• P artia l seizu res or focal seizures (localisation-related 

seizures) are epileptic seizures in vvhich the initial 
neuronal discharges are localised in one area of the brain. 
The phenom ena assodated with such a seizure depènd 
on the sìte of origin oỉ the discharge. ư  there is no loss oí 
consdousness, the seứure has been knovvn as a simplt 
partial seừure and includes Jacksonian epilepsy, which 
may be assodated with m otoror sensory disturbances. If 
there is impaỉred consdousiáess the seizure has been 
reíerred to as a complex partiaỉseiĩurt. Partial seizures 
were íormerly Teferred to as psychomotor epilepsy or 
temporal lobe epilepsy, bu t the terms are not 
synonymous and should be avoided. Partial seizures 
may become seamdarily gmtraỉừed seiĩurtỉ if the neuronal 
discharge spreads to involve the entire brain

• G eneralised  selzures are characteriscd by neuronal 
discharges involving both cerebral hemispheres simulta- 
neously from the ou tset Subdassitìcations are based on 
the presence or absence of diHerent types oi convulsions. Absences (petit mal) are generalised seizures, usually 
occuning in children, characterỉsed by a sudden loss oỉ 
consdousness lasting íor a few seconds. There is usually 
accompanying m otor activity vvhich may vary in degree 
hom  eyelid blihking to more extensive donic body 
movements. Atypical absmce seizures are those with a 
slower onset and longer duratìon.
Myocừmic seừtires are epileptic seizures in vvhich the 
motor manỉíestation is myodonus (see p. 511.3).
Clonic seừurcỉ are characterised by loss of consdousness. 
autonomic symptoms, and rhythmic donic contractions 
oỉ aỉl musdes.
Tonic ỉ e ừ u r e s  are also assodated vvith loss of consdous- 
ness and autonomic symptoms accompanied by torũc 
contractỉons of the limbs. Tonk-clonic S íizu re s  (grand mal) 
are characterised by disordered contractìon of musdes. 
During the tonic phase, all the musdes go into spasm 
followed up to a minute later by rhythmic donic 
contractions. Finally, the patient enters a deep stupor 
followed by a period of conỉusion as consdousness is 
regained.
Atanic seừura are characterised by loss of postural tone; 
the head sags or the patient falls down.

Within the categories of partìal and generalised epilepsies, 
seizures have also been dassihed as id iopath ic , sym p to - 
m a tic  (in w hich the seizures are associated with 
diagnosable underlying disorders), or cryptogenic or 
probab ly  sy m p to m a tic  (in which the epilepsies are 
known or susptcted to be symptomatic but the cause is not 
dear).

Stdtus epileplicus, p. 510 
Olher convulsive disorders, p. 511 

Alcohol withdrawal syndrome, p. 511 
■ ■ Edampsia and pr&eclampsia, p. 511 

Pebrilẽ corivulsións, p. 511

Partial synd rom es include Rolandic and occìpital 
epilepsies (both idiopathic), vvhile generalised idiopathic 
syndromes indude childhood absence epilepsies. juvenile 
myodonic epilepsy, and the cryptogenic or symptomatic 
generalised syndromes include iníantile spasms (as (or 
example in West's syndrome). Lennox-Gastaut syndrome, 
and epilepsy with myodonic absences. A third undassitied 
category covers undetermined epilepsies and epileptic 
syndromes. Special syndrom es indude conditions such as 
lebrile convulsions (see p. 511.2) in vvhich seizures are 
related to speđíic situations.

It has been suggested that dasỉilication based on seizure 
type is the most useíul in choice of antiepileptic drug 
vvhereas the syndrome classiíication has more bendits in 
dedding an overall therapeutic sưategy and assessing long- 
term prognosis.

S ta tu s  ep ilep ticu s  has previously been deíined as a 
seizure Iasting more than 30 minutes or several distinct 
episodes without restoration of consciousness in between 
(but see p. 510.2).

Other convulsive disorders indude alcohol vvithdravval 
syndromep. 1735.1, eclampsia and pre-eclampsia p. 511.1, 
myodonus p. 511.3, neonatal seizures p. 511.3, and 
porphyria p. 512.1.

S ta rting  a n tiep ilep tic  the rapy . A single seizure does 
not constitute cpilepsy and thereíore does not necessarily 
tvarrant immediate treatment with antiepileptics. The 
dedsion to start antiepileptic therapy should be based on 
vvhether the risks of íurther seizures outvveigh the risks of 
treatment.
• Starting antiepileptic therapy 100 ca r ìy  means that the 

patient may be unnecessarily exposed to the adverse 
eííects of the drugs used. and may have sodal 
implications if erroneously diagnosed. such as the loss 
of a patient's driving licence

• Hovvever, the ỉmplications of d e la y in Ị  ưeatm ent must 
also be considered. Although there has long been 
concem that seizures may damage the brain and 
intellectual capabilities. or even cause death. there are 
insuữident data to support these claims. Status epilepti- 
cus, rather than individual or [requent seizures, may be 
the laao r assodated with brain injury or death, but the 
risks of a newly diagnosed cpilepúc patient developing 
status epilepticus are unknovvn. The most compelling 
reasons for treatment are risk of personal injury or 
causing injury to others during a seizure, and the 
psychosodal consequences of untreated epUepsy such as 
lovv self-estcem, anxiety, and domestic and employment 
diKicuhies

There has been a long-held belieí that seìzures beget 
seứures. This is not necessarily bome out by epidemiolo- 
gical studies,9 and there is evidcnce in children’ and adults* 
that the risk of recurrence aíter a lirst unprovoked seizure 
may be 50% or less. Furthermore, a decelerating disease 
process vvith successively longer intervals betvveen seizures 
has been shovvn7 in untreated children with newly 
diagnosed tonic-donic seizures followed up for 2 years. 
Results from another study* suggested that seizure conưol 
or the prospects for and success of eventual vvithdravval of 
therapy ìs little influenced by the number of preơeatment 
seizures up to 10 seizures; above this number there was a 
reduced chance of completely controlling seizures. 
Similarly, although patients treated immediately aher a 
first seizure have a Iower 2-year risk of recurrence than 
patients whose treatment is deíerred. immediate treatment 
does not aílect the probability o{ achieving longer-term 
seizure conưol.4-9"

Hovvever, epilepsy is a hcterogeneous disorder and there 
is some experimental evidence12 that cenain seizure types 
can have a detrimental eííect on prognosis. DƯÍerences in 
reported risks in seizure recurrence may be attributable to 
diữerences in methodology as well as diílerent important 
risk íactors in the populations studied; also, few studies have 
íollovved up patients íor more than 2 to 4 years.

YVhether antiepileptic therapy should be started early to 
ímprove prognosis or delayed or avoided altogether 
thereỉore remains contentious.15’15 Some neurologists do 
not advise treatment of a Crst seizure but preíer to wait for 
evidence of recurrence unless clinical íeatures such as more

Myoclonus, p. 5 11 
Neonatal seizures( p. 511 
Pomhyria, p. 512 
Renex anoxic seizures, p. 512

than one seizure type or a neurological deíicit predispose t( 
poor seizure control. However, a Tirst nonconvulsive seizur« 
may go undeteaed .15 Furthermore, as single partial seizưre 
appear to occur less írequently than single generaliset 
tonic-clonic seizures, many neurologists assurne that thc 
íirst detected attack of a nonconvulsive seizure is in faa  ont 
of multiple seizures and begin ưeatment. UK guidelines'4-1 
suggest that antiepileptic therapy should be offered IC 

Ị  patients aíter a first tonic-clonic seizure if a previouí 
myoclonic, absence, or partial seixure has occurred, if the 
EEG shovvs unequivocal epileptic discharges, if congenital 
neurological delicits are present. or if the risk of recurrence 
is unacceptable to the patient.

Choice of an tiep ilep tic . Once a dedsion to trear has 
been made, the choice of antìepìleptic is determined mainly 
by its eílicacy against the type of seizures expcrienced and 
its potential adverse e íleas .16 ’0

In recent years many nevver drugs have been licensed 
and added to the classical treatmentỉ lor epilepsy. and others 
continue to be developed.31-”  The role oí these drugs 
relative to the classical agents is only slovvly becoming 
established, and evidence of relative effĩcacy on which to 
base a choice is limited. Many nevv drugs have been 
promoted on the basis o( superior tolerance and quality of 
life for epileptic patients, but even this is not alvvays well 
established, and will, in any case, vary from patient to 
patient. as índividuals wiU diíter in the symptoms thcy find 
intolerable. In consequence, guidelines have oítcn reserved 
their use lor situations in vvhich the older drugs are less 
suitable.

Certain principles of management are, however, well 
established:
• monotherapy is prelerable to a multiple-drug regimen 

and treatment is thereíore begun tvith a single drug, 
increasing the dose graduaỉly until seizures are brought 
under control or adverse ettects become unacceptable

• ư treatment vvith the first drug lails, it is prelerable to try 
altemative single first-line antíepileptics belore giving 
combinatỉons of drugs. It has been suggested that for 
practical purposes a patient sbould be considered to havc 
reừaaory  epilepsy ư seizure control is not obtained vvith 
consecutivc trialí of 2 wcll tolerated antiepileptia27

• the change-over Irom one antiepileptic to another 
should be made cautiously, withdrawing the firsl drug 
only when the nt-w regimen has been largely established

• ư combinations are nccessary in intractable cases, 
regimens should avoid the inclusion, where possible, of 
sedating drugs such as the barbiturates or benzodiaz- 
epines

• drugs vvith diílerent modes of action should be seleaed 
for combined therapy, to reduce the risk that adversc 
elíects tvill be additive

• many antiepileptics interact with each other through 
complex mechanisms. Dosage adjuỉtments may be 
necessary to m aỉntain plasma concentrations vvithin the 
therapeutic range during combinaúon therapy; plasma 
monitoring may be advisable. (UK guidelines'7 recom- 
mend regular monitoring of antiepileptic drug concen- 
ưations only w hen dinically ìndicated, e.g. to manage 
pharmacokinetic interactions, or in cases of suspeaed 
toxicity or non-adhcrence)

• ií trials of combination therapy do not produce 
vvorthvvhile benehts, treatment should revert to the 
regimen (m onotherapy or combination) that has 
provided the most acceptable balance of seizure control 
and adverse eííects

Around 60% of patients vvith newly diagnosed epilepsy will 
respond to monotherapy vvith the lirst- or seconđ-choice 
antiepileptic vvithout developing intolerable adverse eííects. 
The remaining 30 to 40% will have epilepsy thai is ditticult 
to control from the start. although some of these patients 
will respond to combination therapy.27 Patients ivho fail to 
respond to  adequate medical treatment may be considered 
for resective surgery; vagus nerve stimulation by means of 
an implanted device has also proved elíective in those with 
severe intractable epilepsy who have an aura beíore the 
onset of a seixure.1*-1’ UK guidelines recom m end 
consideration of the adjunctive use of vagus nerve

All cross-reỉerences reíer to entries in Volume A
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stìmulation in  patìents reừactory to drug therapy but 
unsuitable for resecdve surgery.14-17

P a rtla l seizu res with or vvithout secondary  genera l- 
isa tíon  may be ưeated vvith carbamazepìne or valproate, or 
with the new er drugs lamotrigùu or oxarrbazepine.l*-17-n 
Topiramạtỉ is also used, as monotherapy ot as an  adjunct to 
other treatm ents (in the UK, it ìs considered a fiist-line 
optíon in  some đrcumstances17"23). Other seconđ-line drugs 
are phenytoin, clobữĩam, or the nevver antiepileptics 
gabapentin, ỉevetiracttam, pregabalin, tiagabine, o r ĩonisa- 
midé,l7a*ềìĩ bu t w hether these are recommended íor 
monotherapy or adjunctive ưeatment may vary bom  
country to country. Other drugs that have been used17 
indude aatazolamide, dotuaepam, and the baibiturates 
phenobarbital OI prímidone, aỉthough the latter in  partìcular 
are little used now bccause of the problems of sedatìon. 
Vigabatrin ũ  Iicensed in the UK ỉor adjunctíve use In patìents 
in vvhom alỉ o ther combinadons have íailed.

The response rate 1S somewhat lower lor partial seũures 
than for tonic-clonic seizures assodated w ith prhnary 
generalised epilepsy (see below). There is some evidence in 
ỉávour oỉ carbamazepữie rather than valproate in the 
treatment ot pardal sehures.34 More recently, some 
evidence vvas ỉound in íavour of lamottigine rather than 
carbamazepine.33-34 and of oxcarbazepine rather than 
phenytoin,37 in  tetms oí tolerability and tìme to  treatment 
íailure. However, there is no evidence of any signiẼcant 
diberence between phenytoin and carbamazepine34 or 
valproate39 in  partiaỉ seizures.

Calcium-channel blockers such as Ịỉunaríãne ha ve been 
studied with equivocal results in patíentỉ w ith rebacrory 
epilepsy, particularly those with partìal seixures.40

The drugs used most often to treat genera lised  tonic- 
donic seiiures are carbamazepine, lamotrigint. o r valproate. 
For tonic-donic seizures as part of the syndrome of ptimary 
generaỉised epilepsy, valproate ũ  the đrug of choice, 
although systematìc revievvs were unable to  establish 
evidence for this.34-39 Topiramate is also considered a Erst 
choỉce in patients in whom the other older drugs are 
unsuitable or ineHective.,7ii3 Mote reẹently, valproate was 
found to be better tolerated than topiramate and more 
eKectìve than lamotrigine in generalised and undassibed 
epilepsy.41 Second-Iine drugs In UK guidelineỉ are dobtaam, 
Uvetiracetam, and oxcarbazepine, while other drugs tha t may 
be considered indude acctaỉolamidc, donaiepam, phenobarbi- 
taỉ, phtnytoin, or prímidone.'7 Tiagabine or vigabatrùt should 
be avoided as they may worsen the seữures.17

The dmgs of choice ỉor absence seizure$ aie ethosux- 
imide, vaỉproate, or, where these are unsuitable, lamotri- 
ginc,17'3*-*1 although the evidence base to support this use is 
vveak.43 Second-choice drugs indude dobaỉam, danazcpam, 
and topiramate, but earbamaicpinc, gabapmtin, oxcarbazq>ine, 
phenytoin. tìagabine, and vigabatrin should be avoided as they 
may vvorsen seizures.17'47 Since absence. setm res occur 
mainly in children the precautíons conceming valproate 
hepatotoxidty apply. However, where absence seizures are 
assodated vvith tonic-donic seizures valproate is the drug of 
choice sữice it is effective in both condỉtions; valproate is 
also preíerred for atypical absence seizures. Levetiracttam 
may be used as an altemative for the syndrome of juvenile 
absence epilepsy.17

Valproate is normally the drug of choìce ỉor m y o d o n ic  
seizures, induding those assodated tvith juvenile myo- 
donic epilepsy.44-45 Lamotrigừte may also be used in  juvenile 
myoclonic epilepsy,17-45 although some íorms of myodonus 
may be exacerbated;'7-44 topiramate may be considered. 
particularly for severe myodonic epilepsy o( iníancy (in 
vvhich stiripentol may also be eỉỉective), and second-lừie 
drugs also indude dobaĩam and rìontatpam, and adjunctive 
levttiracctam or piracetam.'7 ĩanisamidí45 has also been used, 
as has ethosuximidí.

The dassical antỉepileptics may not be particularly 
ettective for a to n ic  or ton ic  seizures, which aré oíten 
assodated with speciRc epileptic syndromes or w ith cerebral 
damage or mental retardaảon. UK guidelines suggest 
valproate or lamatrìgine as Rrst-line drugs; dobaỉam, 
donazrpam. ỉevetiracetam, OT topiramau are possìble second- 
line drugs. Others that have been tríed indude acetaĩolamíde 
and the barbìturates such as phenobarbital, while phenytoin 
may be considered for tonic seizures.17 The BNF suggests 
cthosioãmidí m ay occasionally be helphil.

In ca tam e n ia l ep ilepsy  (epilepsy assọdated with 
m enstmatíon) seizures can be prediaed and interm inent 
therapy w ith clobazam may be useful. Hotmonal manipuỉa- 
rion has also been tried using progtstogens, goruidartlin 
anabgua, and cbmifcne.**
■ The L en n o x -G astau t synd rom e begins in  early 

childhood and is particularỉy dư&cult to ttea t because 
multiple seizure types co-exist; seizures rarely remít 
entírely. ValproaCe is most bequently used47 becatỉỉe oi its 
broad spectrum  oỉ activity; UK guidelines consider 
Umotrìgine or topiramate as altemative fiist-line dnigs u  
valproate is unsuitable; second-line choices indude 
dobữĩam, dontvxpam, ĩthosuxãttide, or ỉevetíracetam.17 RuỊõui- 
rnide is Iicensed in the UK for adjunctive use. Ỉỉữematỉ has

also been used. The optimum neatm ent remains uncertain, 
but monotherapy with any drug has not been shovvn to  be 
particularly eílective.4*

The classical antìepileptics are oỉten ineữective in 
tn ĩan tỉle  spasm s (as for example in  W est's syndrom e).4’ 
UK guidelines recommend neatm ent wỉth corticotropin o r a 
artìasteroid. or else with vigabaữin;17 in the USA. hovvever, 
the American Academy oỉ Neurology considers that the 
evidence does not ỉupport the use of corticosteroids, 
although corticotropin or vigabatrin appear to be of 
beneũt.50 Vigábatrin is ettective either as adjunctive 
neatm ent or monotheiapy. Many consider that, despite 
the risk ot visual field deíects,51 it shouỉd replace 
corticotropin or conicosteroids as the treatm ent of 
choice,52'5* aithough others disagree., , -4° A systematic 
revievv41 found that treatm ent wỉth corticotropin or 
tctracosactỉde, or a cortícosteroid su ch as pndnùont resolved 
spasms in móre inỉants than vigabatiin; a high dosage of 
prednisone or vigabatrin has been recommended bu t the 
optimum dose of corticoơopin or tetracosactide is 
unknovvn. Hovvever. vigabatrin may offer the best first 
option in the treatment of infantile spasms due to tuberous 
sderosis.5* 4163 In some counữies, valproatc. alone o r w ith 
donazcpam and/or pyridaxãư, has been tried for initial 
management of inỉantiỉe spasms.43 Other second-line drugs 
induđe dobazam and tapữamate;17 nitrazcpam,17,57 feiba- 
mate.*7M and lamotrigừie*,M have also been used. It is 
undear to what extern ữeatm ent improves long-tenn 
outcome.4150'61

Choice oi an tiep ilep tlcs ỉn  children . The use of 
an tiep iỉep tics in  genera l in  ch iỉd ren  has b ee n  
revievved.4144'71 Again. appropriate ơeatm ent depends on 
seizure type, but there is a lack o{ evidence to support m any 
therapeutic choices,*4-71'75 in part because o! the difficulties 
in undertaking studies in  this population. In addition, 
chiỉdren may be partículariy suscepnble to some adverse 
eữects, induding eỉíects on behaviour, cognitíon, and 
devdopment; behavioural problems have. been associated 
particularly w ith phenobarbital.71-74 Nonetheless the 
prindples o( pharmacological management are simỉlar to 
those in adults (above) although UK guidelines recommend 
that treatment should only be begụn by a spedalist.17 
Dietary modỉãcation (the ketogenic diet) may also be 
tried.71-7’-7*.

W ithdraw al of an tiep ilep tic  th e rap y . Concem over 
the potenúal adverse eBects oỉ antìepileptic therapy deariy  
makes withdrawal attractive in patients who achỉeve 
prolonged seizure-ửee periods; however, the practical and 
sodaỉ consequences o í seizure recurrence m ay be 
considerable (ỉor example, Ioss of driving lìcence and 
rcsưicted employment prospects). The inddence of relapse 
aber vvididravval has been variously estũnated to range bom  
12% to over 60%.7930 Many studies have bcen carricd out 
in children; da ta in aduỉtỉ iỉ more scanty and gỉven the 
dưỉerences between the populations, extrapọlatìon o{ 
results In children to adults may be invalid.79 A meta- 
analysũ*1 that induded 25 studies and 5334 patients 
(children and adults) lound the overall rate of relapse in 
seizure*bee patientỉ aber stopping andepileptìc therapy was 

'25% at I year and 29% at 2 yeaís. There was a higher risk 
for relapse in  adolescent- and adult-onset epilepsy 
compared vvith childhood-onset epilepsy. A more recent 
longitudinal population-based study*2 íoUovving 148 
patients long-term bom  the onset of epilepsy in childhood 
found that of 90 patients in whom antìepileptic therapy was 
stopped, 33 relapsed and although in mõst cases relapsẽ took 
place within 3 years, bi one case It occurred 28 years aber 
withdrawal.

Although these Rndings indicate that it is oben possible 
to tvithdravv therapy successfully. it is more diificult to  ober 
an individual prognosis.l,M It has been ỉuggested that aduh 
patìents whose livelihood o r lifestyle depends on being 
seizure-bee vvould be generally ĨU advised to contemplate 
drug withdrawal.*4 Several strategies for predicting the 
lỉkdy outcome aber vvithdravval o( antiepileptic therapy in 
individuals have been published.” '*7 Kecognising thac 
epilepsy is a heterogeneous dỉsorder, scoring Systems to 
allow for various risk ỉactois ha ve been devised.*5-*4

Prognostic risk lactors (some oỉ which arc likely to  be 
sutrogate measures for the underiyũig condition) may 
indude:
• the aetiology of the condition.7, “  Patỉents classibed as 

having symptomatic or cryptogenic epilepsy generally 
fare less well than those w ith idiopathic epilepsy vvith 
regard to seizure control, and vvithdravval is less likely to 
be successbil

• the seàure Cype and syndrame.7,',0U Studies have 
identiSed an increased risk of relapse ỉn  padents vvith 
paiticular setEuré types; in  pardcular, patiẽnts vvith 
partial, generalỉsed tonỉc-donic and mixed seữure types 
seem to be at inaeased risk. Hovvever, it has been 
pointed out that incteased risk has been assodateđ with 
almost all seizure types other than generalised absence 
seizures, which seem to have a tavourable prognosis; the 
context in vvhich the seizure arises, su ch as the assodated

e p ilep sy  s y n d ro m e  a n d  th e  a e d o lo g y , is m o re  im p o r ta n t  
t h a n  th e  ty p e  a lo n e  w h e n  c o n sid e rin g  w ith d ra w a L 7’ 
H xam ples o f  sy n d ro m e s  a s s o d a te d  w ith  a  la v o u ra b ỉe  
o u tc o m e  fo r  w ỉ th d ra w a l  i n d u d e  b e n ig n  c h ild h o o d  
ẹ p ilep sy  w ith  c e n tro te m p o ra l  sp ikes, c h ild h o o d  a b se n c e  
ep ilepsy , a n d  b e n ig n  n e o n a ta l  co n v u ls io n s . H ovyever, 
w ith d ra w a l is in a p p ro p r ia te  in  ju v e n ile  m y o c lo n ic  
ep ilepsy , d e sp ite  its  g o ỡ d  re sp o n se  to  t r e a tm e n t ,  as  
re la p se  o ccu ts  i n  o v e r  9 0 %  o ! p a d e n ts

•  t h e  p re sen ce  o f  a c c o m p a n y in g  neurologkaỉ o r  m ental 
deỊĩáts.79 S o m e s tu d ie s  h a v e  su g g ested  t h a t  m e n ta l  
re ta rd a tío n  o r  o th e r  n e u ro lo g ic a l  d e b d ts  a re  a s s o d a te d  
v rith  a  p o o re r  p ro g n o s ỉ ỉ  o n  w ith d ra w a l; th e s e  a re  
p ro b a b ly  s u iro g a te  m a r k e r s  to r  sy m p to m a tìc  ep iỉepsy .. 
H ovvever, m e n ta l  r e ta rd a tìo n  is n o t  a  c o n tra - in d ic a d o n  to  
vvithdravval, a n d  th e s e  p a t íe n ts  m a y  b e n e b t  b o m  th e  
e lim in a d o n  o ( a n y  s e d a d v e  e ỉlec ts  ư  o th e r  risk  ỉa c to r s  a ie  
a b s e n t79

•  t h e  age at oraet.79-M-‘* S e v e ra l s tu d ie s  h a v e  id e n d b e d  a 
m a tk e d ỉy  in c re a se d  r is k  o ỉ  re la p se  o n  w ith d ra w a l  in  
p a tíe n ts  w ith  s e izu re  o n s e t  ỉn  a d o ie sc en c e  o r  a d u lth o o d , 
w h e re a s  th o se  w ith  o n s e t  b e to re  10 to  12 y e a rs  o f  age 
h a v e  a  g e n e ta lly  m o re  la v o u ra b le  p ro g n o s is . T h is  is 
p ro b a b ly  a  su rro g a te  m aric e r fo r  p a r d c u la r  ep iỉep tìc  
sy n d ro m es  o r  ae tío lo g ies

•  t h e  duratùm o f Tỉm ừsion.79-’0-33-39 T h ere  is e v ỉd e n c e  in  
c h ilđ re n  th a t  vvaidng  fo r  a t  lea st 2  s e iz u r e -b e e  y ea rs  
b e ỉo re  a tte m p tín g  w ith d ra w a l  is a s so d a te d  w i th  le ss  risk  
o f  re lapse t h a n  d o in g  so  ea rỉie r. H ovrever, t h è  2 -y e a r  
p e r io d  w as c h o se n  a ib i t ra r i ly ,  a n d  th e  t r u e  o p t im u m  
t ím in g  is u n k n o v ra .”  T h e r e  is l l td e  ev ld e n ce  to  g u id e  th e  
tim in g  of w i th d ia w a l  i n  ádults.*9 H o w e v er, I n  p ra c tìc e  
m o s t su p p o rt a  r e q u ir e m e n t  of a t  le a s t  2  y e a rs  b e e  b o m  
se izu ie s  b e ío re  d ru g  w ith d ra w a l7, so'44 a n d  so m e  su g g est 
a t  lea st 4  y ea rs43

•  t h e  nsponse to therapy.79 R e b a c to ry  ep ilepsy , a s  in d lc a te d  
b y  th e  o c c u rre n c e  o f  se izu res  o n c e  th e ra p y  h a s  b e e n  
b e g u n . o r  th e  n e e d  ỉ o r  ađ Ịu n c tiv e  o r  c o m b in a tìo n  
th e ra p y  to  c o n tro l  se iz u re s , is a  p o o r  p ro g n o s tíc  s ig n  fo r 
w ith d ra w a l. P a d e n ts  w i th  a  h is to ry  o f  m u ld p le  se izu res  
b e ỉo re  b e g in n in g  t h e r a p y  ấ re  a lso  a t  in c re a se d  r is k  o n  
w ith d ra w a l

T h e re  is less a g re e m e n t a b o u t  th e  p ro g n o s tíc  s ig n iR c an ce  o ỉ 
so m e  o th e r  factors:
•  i t  is u n d e a r  v v h e th e r  t h e  type o f drug u se d  to  con tco l 

se izu res  a b e c ts  th e  r is k  o f  re c u ire n c e  o n  w ith d ra w a l .  I t  
h a s  b e e n  su g g ested  t h a t  p a tìe n ts  ta k in g  p h e n o b a ib ita l  o r  
b en z o d ia z e p in e s  m a y  b e  a t  in c re ase d  risk  oi re la p se . b u t  
th e re  is K tde s u p p o r tív e  e v id e n c e .79 A  p o o re r  p ro g n o s is  
ío r  p a d e n ts  ta k in g  v a ỉp ro a te  h a s  a lso  b e e n  re p o r te d ;90 a 
s tu d y  in  p a t ìe n ts  g iv e n  c o m b in a tìo n  th e ra p y  n o te d  a n  
in c re ase d  risk  vvhen th e  c a rb am a zep in e  c o m p o n e n t  o ỉ 
t h e  re g im e n  vvas Tvithdravvn.’ 1 I t  sh o u ld  b e  b o tn e  in  
m in d  th a t tvichdravval o í a n  e iu y m e - in d u d n g  a n d e p ile p -  
t íc  m ay  a lte r  t h e  s e r u m  c o n c e n tra tìo n s  o ỉ o t h e r  d rụ g s  in  
t h e  re g ú n e n ’2

•  th e re  !s a lso  c o n tro v e rs y  a b o u t th e  p ro g n o s tic  v a lu e  o f 
th e  EEG fo r  t h e  su cc ess  oi w ith d raw aL 7,' í ’-“  A lth o u g h  
a n  a b n o tm a l EEG b e ío r e  w ith d x aw a l w a s  a. n e g a tív e  
p ro g n o sd c  l a a o r  in  m a n y  s tu d ie s . EEG  a b n o rm a lid e s  a re  
n o t  p re s e n t  i n  a l l  e p i le p d c  p a d e n ts ,  a n d  so m e  
an tìep Q ep d c d ru g s  s u p p re s s  EEG a b n o n n a ỉ id e s  a n d  can  
le a d  to  b ls e -n e g a t ìv e  re su lts7’

W h e n  a  d e d s io n  to  w i th d r a w  is m a d e , i t  is a g r e e d  th a t  th e  
withdraw al regimen s h o u ld  b e  g ra d u a l to  re d u c e  th e  risk  o f 
p ro v o k in g  vvithdravval s e ũ u r e s .  D rugs s h o u ld b e  vvithdravvn 
O ne a t  a tũ n e  b u t  th e re  is  n o  a g re e m e n t o n  th e  o r d e r  o r  th e  
o p d m u m  ra te  o f  w i th d ra w a l  ỉo r  in d iv id u a l d ru g s . I t  h as  
b e e n  suggested  th a t  t a p e r in g  th e ra p y  o v er le ss  th a n  6 
m o n th s  in cre ase s  th e  r e la p s c  ra te .79 H ow ever, o n e  s tu d y  in  
c h ild re n  in d ic a te d  n o  s ig n ih c a n t d iffe ren ce  in  se izu re  
re c u rre n c e  ra te  w h e n  v a r io u s  an d e p iỉe p d c s , in d u d in g  
b a rb itu ra tes , w e re  w i th d r a w n  o v e r  6  w e ek s o r  9  m o n th s .93 
N o n e th e less . i t  h a s  b e e n  p o in te d  o u t  th a t  re la p ses  te n d e d  to  
o c c u r  e a tiie r  in  th e  g r o u p  ta p e re d  m o re  ra p id ly , a n d  in  
p ra c tíc e  it is ra re ly  n e c e s s a ry  to  w i th d ra w  m e d ic a tío n  m o re  
ra p id ly  th a n  o v e r  a  6 - m o n th  p e r io d .79 I t  m ay  b e  po ssib le  to  
vvithdravv p h e n y to in  o r  v a lp ro a te  q u id d y  (o v e r  a  fe w  days 
in  h o sp ita l) ư  n e c e s sa ry .

ư  se izu res  r e c u r  o n  w ith d ra w a l It is a lm o s t  a lw ay s 
p o ssib le  to  re s to re  g o o d  c o n tro l  b y  rc-ìnstìtutừig therapy, a n d  
m o ib id ity , m o rta li ty , a n d  in d d e n c e  o f  s ta tu s  e p i le p d c u s  a re  
r e p o r te d  to  b e  lovv in  t h e  se tt in g  o f  p re sc rib e d  an tìe p ile p tìc  
d ru g  vvithdravval.79 H o v v ev er, in  a  v e ry  sm all n u m b e r  of 
p a d e n ts  in tra c ta b le  s e iz u r e s  m a y  develop .*3-94
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Epilepsy and breasỉ íeeding. Antìepiỉeptỉcs are generall\ 
distributed into breast milk (although this ìníormation í: 
not always known for the newer ones), but íor most o 
the older established đrugs, the concentratìons are lowe: 
than  in matemal plasma, and breast ỉeeding is considerec 
to be saíe for these antiepileptics when gìven in usua 
doses.1'7 The American Academy o( Pediatrics1 also consid 
ecs tha t most oi the older anúepileptics, speòBcally carba- 
mcaepine, ethoỉuxừnide. phenytoùt, and Vữlproate, a re  usually 
compatible w ith breast ĩeeding; however, they also recoin- 
mend that phenobarbitaỉ and primidont shoulđ be used 
w ith caunon as signiíicant adverse ettectỉ have occurred 
in nuning iníants. Problems of neonatal sedation may 
occur with the benỉodúĩepincs and barbiturates (including 
primidone). Hthosuximide is disrributed in signiricant 

I amounts into breast milk; hypercxcitability and poor suck- 
[ Ung have been reported in the intani. There is little data 
ị íor the nevv antìepilepUcs regarding breast íecding (the 

manuíacturers and the UK Drugs in Lactarion Advisory 
Service’ generally recommend that breast íceding should 
be avoided). Lamotrìgine may accumulate in breast-fed 
iníanu, as the metabolic pathvvay for lamotrigine may not 
be íully developed in nevvboms;1’10 the American Acad- 
emy of Pediatrira* considers that the usc of lamotrigine 
during breast ỉeeding may be ol concem. Gabapemin 
levetiracetam, 12 and topiramatt11 are ưansterred into breast 
milk in signUicant amounts, but serum concentrations in 
breast-fed iníants are very Iow. The American Academy of 
Neurology and American Epilepsy Sociery, while noting|,‘ 
that gabapentín, lamotrigine, levetiracetam, and topira- 
mate were ưanstcrred into breast mỉlk to a greater extern 
than carbamazepine. phenobarbital. phenytoin. and val- 
proate (as was primidone), considered that the dinical 
eííects of indirea cxposure to antíepileptics Via breast milk 
were not well enough explored. 
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Epilepsy, cognhion, and m ood. Patients with epiỉepsy are 
at increaseđ risk of cognitive and behav ioural dehcits. 
These are o£ten multUactorial in origin: the disease itselí 
and iu  underiying pathology, psychosocỉal and environ- 
mental ỉacton, and the effecu oỉ anticpileptic treatment 
may all play a role.1'* Chiidren are particularìy vulnerable: 
recurrent seizures in the ỉmmature brain appcar to  ha ve 
an adverse e fiea  on the development of braín structure 
and ỉunction;* íurthermore, behavioural and cognitive 
deĐdts may no t be detected io t a long time, while impos- 
ing detximental eữects on development and leaming.4-4 
Because of the multìtaaorial nature of the problem. and 
the dUBculties of assessing often subtle changes in cogni- 
tion, it has proved diỉhcult to  study appropriately, and evi- 
dence is often scanty. Many studies have been small, and 
have had methodological navvs.4-6 In addition. there is a 
need for studies in patient popụlations at greater risk, such 
as children.5-4
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There is partícuiar interest in assessing the risks 
assodated with antiepileptic treatment, since it is perhaps 
the most readily modiSable iactor. Strategies such as 
avoiding unnecessary polytherapy, using the lowest 
eííective dose of an antiepileptic, keeping dnig concentra- 
tions in therapeutic ranges, and slovv dtradon when doses 
are increased, have been assodated vvith fewer cognitive 
adverse effeas. However, it should also be borae in mind 
that approprìate treatment and good seizure contiol may 
offset the negative cognitive effects.4 (There is an interesting 
suggestion that suppression of interíctal discharges in the 
HEG vvith lamotrigỉne m ay be assodated with an 
improvement in behaviour in  children with epilepsy and 
behavioural problems.9)

The most common cognitive eííects seem to be sedation, 
somnolence, disưactíbiiiry, memory impairment, insomnia, 
and dizziness; adult patients often have depression (see 
below), whereas in chiỉdren hyperactivity and aggression 
may occur.5 (Aggression has also been reported in adults.10) 
More subtle effects on cognitive hmction and neuropsy- 
chological variables alseoccur. It has proved diíhcult, for the 
reasons mentioned above, to  establish the comparative 
severity of cognitive eSects between different antiepiỉeptỉcs. 
However, it seems to be generally agreed that barbituiate 
antiepileptics such as phenobarbtíal, and (particulatỉy in the 
elderly) benzodiazepines such as dobazam and dontaepam, 
have the worst prohles, indudỉng decreased arousal and 
deterioration in most areas of cognitive períormance;4 in 
children, phenobarbital m ay decrease IQ and impaừ 
academic achievement.’'7 O ther Standard antìepileptics 
such as phenytoin, carbamtaqrine, and valproate seem to have 
more modest, and broadly comparable, eữects.2-4"4 Most of 
the new er antiepileptics appear to be better tolerated; 
hovvever, topiramate, and to some extern zonisamide, do 
produce impairmenL There is also limited evidence that 
gabapcntin, lamotrigine, and  vigabatrin may enhance 
cognitive íunction. Hovvever, hirther data are required for 
the new er antiepileptics beíore a deũnitive assessment can 
be made.1'7

In view of the potential effect oỉ antiepiỉeptícs on 
cognition, the recommendations oí the Committee on 
Drugs of the American Academy of Pediatrics11 indude:
• the relative inĐuence of each antiepileptic on cognitive 

and behavìoural íunction should be considered along 
with ail other potential adverse eỉíects

• the child's behaviour and academic progress should be 
monitoređ through routine questíoning of parents and 
teachers as well as by the physidan's own observations of 
cognitive hmction, mood, and behaviour

• should behavioural or cognitive changes occur in 
relation to starting antiepUeptic therapy, the need for 
medicatìon and/or possible alteration of medication must 
be reassessed

For comment on the potential eííects of matem al 
antiepileptic therapy on íetal neurodevelopment, see 
Epilepsy and Pregnancy, below.

Epilepsy is also assodated w ith a greater prevalence of 
mood disorders, particulariy depression , than.is seen in the 
general population.12'15 There have been concems that 
antiepileptic drugs may play a signiíicant role in 
exacerbating these. A revievv16 has suggested that the 
commoner antiepileptics could be dassiBed by the risk of 
assodated depression as íollovvs:
• highest risk (about 10% of patients):

• barbiturate antiepileptics such as phenobarbital
• topiramate
• vigabatrin
• zonisamide (assodated with mood disorders in about 

7% of those taking high doses)
• intermediate risk (4% or less):

• lelbamate
• levetiracetam
• tiagabine

• lovver risk (less than 1%; some might actually have 
positive eííects on mood):
• caibamazepine
• ethosuximide
• gabapentin
• lamotrigine
• oxcarbazepine
• phenytoin
• pregabalin
• valproate

ỉn January 2008, the EDA issued an alert17 aher analysis oỉ 
199 placebo-controlled studỉes of antiepileptic dmgs In the 
management of not only epilepsy but also psychiatric 
disorders (induding bipolar disorder and depression) and 
other conditìons su ch as tnigraine and neuropathic pain. 
This anaỉysis, vvhich involved 27 863 drug-treated patients 
and 16 029 Controls, ỉound tha t the risk of suỉâdal ideation 
or behaviour was about twice as great in the drug treatment 
groups (0.43%) as in  those given placebo (0.22%). The 
relative risk was greater in  patients vvith epilepsy than in 
those vvith other disorders. Drugs implicated by this analysis 
vvere carbatnazepỉne, leỉbamate, gabapentin, lamotrigine,

levetiracetam, oxcarbazepine, pregabaỉin, tiagabine, topứ- 
amate, valproate, and zonisamide. Hovvever, the FDA 
considered that the increased risk was a dass effect that 
vvould be shared by all antiepileptícs except those indicated 
only for short-tẽrm use. It was recommended that 
prescribers and patients and theứ tamilỉes should be aware 
oỉ the risk, and should be alert for behavioural changes and 
òther vvamỉng signs that mỉght signal suiddal ideatìon. 
Similar advice has be en issued ỉn the EU.ls The risk factors 
(particularly antiepileptic drugs) íor suiddal ideation in 
patients with epUepsy have been ^eviewed.I,
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Epilepsy an d  driving. Driving by patients vvith epilepsy is 
generally regulated1-2 and restriaed to those whose sei- 
zures are adequateỉy controlled. Also, antiepileptic drugs 
may produce CNS-related adverse effects, induding dizzi- 
ness and drowsiness, that could impair a patíent's ability 
to drive a vehide or operate machinery, particularly dur- 
ing the initiaỉ stages of therapy.

In the U K m  patients suHermg from epilepsy may drive a 
motor vehide (but not a heavy goods or public Service 
vehide) provided that:
• they ha ve had a seizure-free period of 1 year or
• if subject to attacks vvhỉle asleep and awake, have 

established a 3-year period w ithout an avvake attack or
• if subject only to attacks while asleep have an established 

pattem of attack íor 1-year
It is recommended that patients should not drive during 
withdrawal of antìepileptic drugs. or for 6 months 
altervvards. Drivers of heavy goods and Public Service 
vehicles must have been seizure-free for 10 years vvithout 
antiepileptic treatment.
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Epilepsy and  pregnancy. The management of epilepsy 
during pregnancy may present problems for both the 
mothẽr and the íêtus.1'*0

The outcome of pregnancy in women w ith epilepsy is 
generalỉy recognised to be poorer than  that in  the general 
populaúon. Still-births and neonatal loss are increased, and 
matemal deaths are more common;3-6 there is also an 
ỉncreased inddence of preterm delivery and low bũth- 
weight at term.4 In addition, there is á đearly ỉncréased tisk 
of letal malỉormation. The lactors responsible for this poorer 
outcome are complex, and may indude the disease itselí, 
seizure ừequency during pregnancy, and sodo-economic 
íactors, as well as the eHects of antiepileptic drugs.1-5'4'6-11'13

A single generalised seizure does not usually pose dinical 
problems for the íetus, but both mother and íetus are at risk 
of serious trauma from matemaỉ lalls, and intra-uterine 
deaths have been reported. It is widely considered that 
status epileptícús is assodated wỉth signi&cant mortalỉty in 
mother and íetus.

The írequency of seizures may Increase during 
pregnancy in  some vvomen; this might be related to 
hormonaĩ or other lactors such as lack of sleep, but one of 
the main reasons is likely to be decreased plasma- 
annepilepúc concenttatlons due to changes in drug 
dearance and binding as pregnancy progresses. Therapeutic 
drug monitoring has been recommended14-15 in  at-risk 
patients; the American Academy oỉ Neuroỉogy and 
American Epilepsy Sodety (AAN/AES),* have partícularly 
recommended monitoring the serum concentrations oỉ 
catbamazepine. lamotrigine, and phenytoin, and possibly 
levetiracetam and oxcarbazepine. However, analysis14 of 
1956 pregnandes of 1882 epileptic women recorded in  an 
intemational antíepUeptic drugs and pregnancy registry 
(EURAP) lound tha t 58.3% were seizure-free throughout 
pregnancy. Seizures occurred duringdelivéry in 3.5%, most 
commonly in those who had seizures earlier during 
pregnancy, and status epileptícus occuưed in 1.8%, with 
One case of stíll-birth and none of mlscarriage o r matemaỉ 
mortality. The authors noted that publicatíon bias lavoured 
the repõrting oi ạdverse outcomes in pregnancy. An 
evidence-based review’ suggested tha t ừeedọm  bom  
seữures for at least 9 months belore pregnancy is assoóated 
with a high likelihood (84 to 92%) of remaining selzure-free 
during pregnancy.

As with many other aspects of epilepsy, it is diỉhcult to 
disentangle the potentiaỉ adverse eííects of therapy from 
those oỉ the disease. However, although the risk oí m ajo r 
m alĩorm ations su ch as congenital heart deỉects, neural 
tube deíects, urogenital deíẽcts, and oroladal deỉts is 
somevvhat Lncreased in oHspring of all women with 
epUepsy,1,6 there is dear evidence that in children of women 
treated with antíepilepric drugs ụ  is 2 to 3 tũnes that in the 
general population, ancHhe risk is higher in women takỉng 
multiple drugs or in those who take antiepileptícs during the 
first trimester.4

Despite this, evldence linking spedỉic drugs with 
particular pattem s oỉ malíormanon is limited and oỉtẹn 
undear. There appears to be strong evidence íor a dose- 
relateđ increased risk of major m alíorm ation with 
vatpToate,*-10'11'17-21 and increased risk has been reported 
for carbamaĩepine, phenobarbital, and primidữne.6-11'11 The 
rate ol major abnormaỉity with phmytoin does not seem to 
be higher than in the general population.4 However, a well 
established íe ta l an tlep ilep tĩc  syndrom e (FAS) has been 
reported vvith phenytoin, as with other antíepileptic drugs,4 
induding some older drugs such as trimethadione. Although 
early reports assotíated syndromes with spedhc drugs, such 
as fetal hydantoin syndrome (phenytoin), or íetal valproate 
syndrome, there is considerable overlap in the reported 
elíects and recent revievvs consider these as maiũỉestations 
of a single condỉtion, FAS.4-U The dysmoiphic íadal changes 
charaaeristic of FAS can be quite subtle, and may become 
less apparent as the child grotvs.4

Evidence for any eííect of the newer antiepUeptics òn the 
íetus is particularly scanty. It is undear u  oxcarbazepine is 
assodatẽd with an increased risk in major maỉỉormation,4 
and limited data have not so ỉar suggested a signiScant 
increase in risk with lamotiiginelxlxja and levetiracetam.22 
There are reports suggestive of an increased risk with 
topiramate* and licensed product information for this drug, 
and also prcgabalừt and ĩonừamidt advỉses against use in 
pregnancy on the basỉs of animaỉ studies and lack of human 
data. Caution is also advised vvith tiagabine and vigabatrin. 
There appears to be little evidence oi teratogenic potential 
for Ịelbamate or gabapmtin in animal studies to date, although 
cases of maHormation have been seen in pregnandes 
exposed to gabapentin.4

In a study20 of the UK Epilepsy and Pregnancy Register 
that examined the outcome oí 3607 pregnandes ỉn mothers 
vvith epilepsy, the overall rate of major congenital 
malíormations was 3.5% in those unư ea ted  w ith 
antiepileptics and 4.2% in those given ahtiepileptics during 
pregnancy, with rates of 3.7% and 6.0% in those given 
monotherapy or polytherapy, respcctively. For monother- 
apy, the malformation rates for indivìdual drugs were 
topiramate (7.1%), valproate (6.2%), phenytoin (3.7%), 
gabapentin (3.2%), lamotrigine (3.2%), and carbamazepine 
(2.2%). For polytherapy, those regimens containing 
valproate had a signihcantly higher risk of major congenital 
mallormations than valproate-free combinations. A rela- 
tionship between malíormations and dose was seen ỉor 
lamotrigine monotherapy and although the trend with 
valproate dosage did not reach statistical sigrúỄcance, 
iníants exposed to more than lgoí valproate déũly had the 
highest rate of maUormatiọns for any monotherapy. The 
authors also noted that ỉor lamotrigine the risk with doses 
more than 200 mg daily was no diỉỉerent to that assodàted 
with 1 g or less of valproate daily.
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There is evidence tbat amiepileptic therapy is assodated 
with Iower birth-weight at term, presumably due to drug- 
induced in tra -u te r in e  grovvth re ta rda tion ; the effea 
may be seẹn Iargely in  women taking multiple antiepileptic 
dnigs.4

Additional problems that may occur in the inunediate 
postpartum period include the potential for neonatal 
sed a tìo n  and d ep e n d en ce  with drugs such as pheno- 
barbital or baaodùaepàtes, ư  given dose to term. Evidence of 
withdrawal symptoms has also been reported in infants 
exposed to  sodium valproate or phenytoin. Some 
antiepileptics induce hepatic enzymes and may also 
increase the rìsk oí vitamin K deíiciency and neon a ta l 
b leeding .4-4

There is also increasing concem about the possibility of 
long-term  ỉm p a irm e n t o f  n e u ro d e v e lõ p m e n t in 
children exposed to antiepileptic drugs in urrro.3’6'11-12-24-25 
A popuỉation-based cohort study24 in young men with 
epileptic mothers ỉound lower IQ scores and shoner adult 
heights than in those bom  to mothers vvúhout epilepsy, 
although inỉormation on fetal exposure to individual 
antiepileptic drugs was unavailable. Again, most evidence 
implicates valproate;6'10,12'27'28 some consider that therc is 
also evidence íor phenytoin6-1012 and carbamazepine,4'IU2 
and perhaps phenobarbital,10'"  although a systematic 
review could not fmd evidence to implicate any individual 
antiepileptìc,24 and a study involving 182 children exposed 
to carbamazepine monotherapy could not Gnd evidence of a 
reductíon in verbal and nonverbal IQ scores.25

Patients vvith epilepsy should be offered pre-concep- 
tio n  adv ỉce and ưeatm ent should be individualised.1-2'4-4 
Women should be advised to plan theit pregnandes, and 
iníormed of the potential risks of seizures to mother and 
baby as well as the risks of antiepileptics;4 íatalities have 
been assodated with the mother stopping her antiepileptic 
regimen inappropriately.3 It should be bome in mind that 
some antiepileptics may reduce the efficac)’ of oral 
contraception and increase the risk of unplanned 
pregnancy.4-12 Equally. there is some evidence that a degree 
of sexual dysfunction and impaired íertility may occur in 
both women4-12 and m en30'31 with epilepsy.

In women with epilepsy vvho intend to become 
pregnant, certain guidelines and prindples are vvidely 
follõwed.
• VVithdravval of antiepileptic therapy may be an option if 

the patient has been seizure-free for at least 2 years (for 
hirther details o! drug withdrawal, see p. 506.1); 
resumption of therapy may be considered aíter the end of 
the first trimester.

• If antiepileptics are to  be continued throughout 
pregnancy, monotherapy is preíerred using the lovvest 
possible eííective dose, although doses may have to be 
increased in  response to changes in drug disposition 
during pregnancy, with the necessary readjustments 
being made after delivery. -

• High daily doses of valproate (more than 1 g daily) should 
be avoided if possible, and peak plasma concentrations 
may be reduced by dividing the daily dose into 3 or 4 
pans or by giving a modiíied-release preparation.

• Since there is a  risk of íetal maUormations vvith all the 
established antiepileptics, and a lack of data for the 
newer ones, it is generally considered that as long as 
there is good seizuxe control there is little to be gained 
írom changing a pregnant patient's antiepileptic.

For those patients who Erst present vvhen a lready  
p re g n a n t there is probably little to be gained in altering 
potentíally teratogenic antiepileptics as the time íor 
interventìon has almost certainly passed.1-2 4-10 If a patient 
becomes pregnant while taking carbamazepine, phenytoin, 
or valproate she should be counselled regarding the risk of 
neuraì tube and other deíects and should be oKered 
antenatal screening. Adequate supplementation of íolic add 
is advised beíore pregnancy and during the first trimester to 
counteract the risk of neural tube deíects. It has been 
suggested that women taking antiepileptìcs should be given 
íolic add  in similar doses to those used in vvomen wbo have 
previously given birth to an inỉant with neural tube deíects, 
i.e. 4  or 5m g daily (for íurther details, see Neural Tube 
Deíects under Folic Add, p. 2064.3). Hovvever, the AAN/ 
AES* only suggest supplementation with the Standard 
ỉemale dose of at least 400 micrograms daily of lolic add, 
before and during pregnancy, as it ũ  unknovvn whether 
higher doses offer greater beneht in these patients. 
Although íolic add  can reduce serum-phenytoin concen- 
tratìons this does not appear to  be a problem in practice (see 
Vitamins, p. 545.2).

To counteract the risk of neonatal bleeding assodated 
with enzyme-indudng antiepileptics it is particularly 
important that the neonate be given vitamin K after 
delivery4"4 (for íurther details, see Vitamin K Dehdency 
Bleeding, p. 2123.2). Some have advocated oral doses for 
the m other in  the last 4 vveeks of pregnancy,4 but the 
justification for prophylactic matemal dosage is undear8-32 
given the available evidence.

Patients w ith epilepsy have also a higher risk of preterm 
delivery and antenatal corticosteroid therapy may, there- 
fore, be warranted. High doses of corticosteroid may be 
requữed in those vvomen receiving enzyme-indudng 
antiepileptics.1

Status epilepticus durìng pregnancy should be ưeated in 
the same way as íor the general population (see below). 
First seizures occurring during the second half of pregnancy 
may be part oỉ edampsia (see p. 511.1) and should be 
diHerentiated from epilepsy.
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Status epilepticus
Although status epilepticus has been dehned as continuous 
or repeated seizure activity lastíng 30 minutes or more 
widiout any regaining of normal consciousness, current 
deũnitions generally consider it to be any continuous

seizure of more than 5 minutes, or 2 or more seizur<s 
vvithout regaining normal consdousness.1'8 Although statt. s 
may occur w ith any seizure type, generalised convulsiv s 
status is the most common clinical presentation,4 with a 1 
estimated mortality rate of about 20%; it is most írequent i 1 
young children and the elderly.1-3'9 It is a m ed ic l 
emergency, and the longer seizures continue, the m or: 
diỉhcult they aie to control and the higher the morbidit r 
and mortality; perm anent neuronal damage can occur afte r 
30 minutes of seizure activity.*

M anagement of status epilepticus varies slightly betwee t 
centres and countries, but the general prindples seem to b : 
talrly vvell established.1' 12
• In in ỉtla l m anagem en t, it is important to  secure th : 

airway and give oxygen as required, assess cardiac an i 
respiratory íunCTỈon, and establish intravenous accesí 
Blõod glucose should be assessed and any hypoglycaenii I 
correaed w ith glucose; intravenous thiamine should b 
given if there is any suggestion of alcohol abuse 0 '

.  inadequate nutrition.14'7-11
• Initial antiepileptic treatm ent is usually with 

benzodiazepine. Although diazepam has been vvidel 
used in the past. intravenous lorazepam is now preíerrei 
for first-Iine treatment in most protocols,l'7', ‘;5 as i 
appears to be more edective and has a longer duration o 
antiepileptic action.4-7-13 Clonazepani"‘ or diazepan 
lollovved immediately by phenytoin or íosphenytoin' 
have been proposed as altematives vvhere intravenou 
lorazepam is not available. Rectal diazepam or bucca 
midazolam may be uscd in the home setting or wher( 
intravenous access is not available.4-512 i4' i7 (Recta 
diazepam may also have a role in this setting to trea 
acute repetitive seizures.14 vvhich may evolve into statu 
epilepticus.) Both midaxolam19-20 and lorazepam21 havt 
also been given intranasally.

• For sustained control in patients vvith establishec 
epilcpsy their usual antiepileptic regimen may be giver 
orally or by nasogastric tube once immediate control ií 
established, or il neccssary, for those drugs with ar 
inưavenous íormulation, parenterally.4 5

• In o ther patients. or in patients vvith established  status 
no t abolished by the benzodiazepine, additiona! 
treatm ent vvith one of several íirst-line antiepileptics Í!

1 normally required. The choice is usually betwcen 
intravenous phenytoin, fosphtnywin, or phenobarbi- 
íf l/  I.4 .5 .7 .Í a Ị j  0 J vvhich are elíective. Repeat doses may 
need to be given. Although there is some evidence thai 
phenobarbital is more effective than phenytoin in 
abolishing seizures,22 many lavour the use of the 
barbiturate only in patients who do not respond to 
phenytoin or íosphenytoin,1-3'9-10 because of the risk ol 
severe respiratory depression. ECG monitoring is 
required in patients given intravenous phenytoin OI 
íosphenytoin.4

• Olher antiepileptics have been used for established 
status. Some have íound intravenous valproati 10 be 
useíul in  this situation,4'23'25 and have incorporated it 
into local protocols. Other altematives have included 
paraỉdehyde rectally or by deep inưamuscular injeaion, 
and intravenous clomethicnolt edisiìate vvas lormerly 
available. Reaal paraldehyde has been noted to cause 
little respiratory depression and may thereíore be useíul 
where íadlitiẽs for resusdtation are poor. Another option 
is to give lidocaine intravenously.1 Pyridoxine may be tried 
in children under 3 years of age with established 
convulsive status epilepticus, in case the seizures are 
pyridoxine dcpendent or responsive.2

• Once seizures have continued íor 60 to 90 minutes 
despite ưeatment with a benzodiazepine and one of the 
íirst-line antiepileptics, the patient is considcred to have 
re írac to ry  s ta tu s  ep ilep tỉcu s .1,5'24 At this point 
general anaesthesia should be instituted. The usual 
choice is between ưeatment vvith propofol, midazolam, OI 
a short-acting barbiturate anaesthetic such as pentobarbi- tal or thiopenĩal.lA'WAi-ỉ6ỉl Midazolam may be the 
preíeưed altemative in children.14 The anaesthetic 
should be continued ỉor 12 to 24 hours after the last 
dinical or elearographic seizure and the dosc then 
gradually reduced.5'24 Some consider that all patients 
unresponsive to first-line therapy vvith a benzodiazepine 
should be considered rehaaory  and proceed to tteatment 
with propotol or midazolam.‘

• Other drugs tried in relractory status indude the 
inhalational anaesthetics disỊlurane and isoỊìurane,2S 
Tiagabint and ketamine have also been suggested,4 as 
has vaỉproate,“-27 and there are a íevv reports of responses 
to levetìracttam29 and lữpiramate,30'32

Evidence to support the management of nonconvulsỉve 
íorms of status epilepticus (NCSE) is scanty. The BNF 
recommends that usual oral antiepileptics should initially be 
continued or restarted ỉn patients with incomplete loss of 
awareness. Othervvise, it has been suggested that manage- 
ment should be as for convulsive status,4 albeit less 
aggressive,33 with intravenons benzodiazepines the ũrst 
choice íor initial management.4'4-11-15,33 Subsequent man-
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agement will probably be inAuenced by the drugs knovra to 
be eHectivè in the given seizure type. The prognosis depends 
on the aetiology and level of consdousness: comatose 
patients vvith reừactory NCSE have a poorer prognosis and 
general anaesthesia may be appropriate.4 Consdous patíents 
generally have a more íavourable outcome and termination 
of status is considered less urgent; general anaesthetics 
should thus be used more cautiously.11-33
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Other convulsive disorders
Disorders that íeature convulsions or epileptic seizures but 
are not considered to be forms of epilepsy are described 
below.

Alcohol withdrawal syndrome. For a discussion of the 
management of seizures associated with alcohol with- 
drawal syndrome, see p. 1735.1.

Eciampsia and pre-edampsia. Pre-edampsia is a hyper- 
tensive disorder occurring in pregnancy that entails 
increased blood pressure together with proteinúria, and 
sometimes abnormal coagulation, liver dyshmction, and 
oedema; rarely the disorder may progress to eđampsia. 
which is a convulslve phase. It is difficult to identìíy those 
patients who will have edamptíc seizures. The treatment 
of pre-edampsia and  edampsia is mainly aỉmed at redu- 
dng hypertension (see Hypertension in Pregnancy, under 
Hypertension, p. 1251.1) and treating or preventing resul- 
tant seizures. However, the treannent of the hypertension 
alone may not be su ỉhdent to prevent the progression of 
pre-edampsia to edampsia.

Edampsia in the UK was traditionally tre a te d  with 
d ia ie p a m , c lo m e th ia zo ỉe . O I p h e n y to in .  'L y tic  cock ta ils ' consist- 
ing of chlorpromazine, pethidine, and/or promethazine 
ha ve also been used in some countries in  the managemenr 
of pre-edampsia and imminent edampsia but they result in 
heavy sedatìon and the use of phenothiazines Is generally 
not recommended late in pregnancy. M a g n a iu m  sú lỊa te  is 
now  the drug of choice for the ơeatm ent of edampsia;1'3 it 
has been the preíerred treatm ent of edampsia in the USA 
íor many ỵears, on the grounds that it is more eữective and 
causes fewer advene eííects than other antiepileptics. A 
meta-analysis4 of 9 randomised studies involving 2390 
'patients vvith pre-edampsia and 1743 patỉents wĩth 
edampsia conduded that magnesium sulỉate was more 
effective than phenytoin or no therapy in  prevention of 
seizures in pre-edampdc patients. In edamptic patíents, 
magnesium sulíate was superior to phenytoin, diazepam, or 
a lytic cocktail in terms of seizure recurrence, a result that 
was confirmed in subsequent systematic reviews.5'7

Undl recently there has been insuffident evidence to 
establish the benehts and hazards of antiepilepncs in  the 
p re v e n tỉo n  of edam psia in  pre-edam ptìc patients 
although it vvas considered tha t magnesium sullate was 
the best choice u an antíepileptic was needed.8'10 Some 
commentators suggested,11 in the light of evidence of 
possible neonatal toxidty, tha t magnesium sulfate shouldbe 
resữicted to use in more severe pre-edampsia or edampsia. 
However, the signiGcant beneSts of magnesium suUate in 
the prevention of edampsia were conhrmed ữi a large, 
intemational study,12 and íollovv-up studies ỉotmd that 
magnesium suUate was not assodated vvith an  increased risk 
o! death or disability in the children at 18 months13’ and in 
the mothers at 2 yeãrs.u
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edampsia—outcome íor children a t 18 months. BJOG 2007; 114; 289- 
99.

14. Magpỉe Trial Follow-Up Study Collaboratỉve Group. The Magpỉe Trial: a 
randotnỉsed tTìaĩ comparing magnesỉum  sulphate with placebo for pre- 
edam psia—outcom e ío r wõtnen a t 2 yeats. BJOG 2007; 114: 300-9.

Febrile convulỉions. Febrile convulsions have been 
dehned1 as epileptic seizures occurring between the ages 
of 6 months to 5 years and assodated vvith a íever arising 
from an iníeaious illness outside the CNS. They usually 
occur during the rising phase of íever early in the course 
ol the infection and are not considered to be a form of epi- 
lepsy.2-3

Febrile convulsions are considered to be benign if limited 
to a single tonic or tonic-donic seizure lasting less than 15 
minutes vvithout any íocal charaaeristics2 (also known as 
simple íebrile convulsions).4 About one-third of children 
who have a benign íebrile convulsion will have a 
recurrence.1-2-5 Risk íactors íor recurrence indude a young 
onset age, a history of epilepsy or íebrile seizures in  a first- 
degree relative, subsequent episodes of íever, and a Erst 
complex íebrile seizure.5 The risk of developing epilepsy is 
low, but nevertheless it is 2 to 3 times greater than the risk 
in the population as a whole.2 Unless they are recurrent, 
benign íebrile convulsions need only sỉmple treatment to 
lovver body temperature1-2 such as tha t described under 
Fever and Hyperthetmia, p. 11.3.

Prolonged febrile convulsions lastỉng longer than  15 
minutes and assodated w ith some íocal characteristics are 
not considered to be benign (also known as complex lebrile 
convulsions4) and lurther increase the risk of developing 
epilepsy.2-3 When they are prolonged or recurrent they are 
tteated with d iữ ĩe p a m  inưavenously, or as a rectal solution, 
to prevent possible brain damage resulting ừom continued

seizure activity, although any such e S ea  appears to be 
rare.6

The prophylactic use of antiepileptia in  chlldren thought 
to be at risk of recuưence ol íebrile convuláons remains 
controversial. Many consider that even if recurrences can be 
prevented there is no evidence that the risk of developing 
epilepsy is reduced.1-2-5 A working group of the Royal 
College of Physiđans and the British Paediatrìc Assodation 
considered tha t pooled anaỉyses of studies of the 
prophylactic use ot pkmobarbital OI sodium valproate showed 
that long-teim prophylaxis was rarely indicated.1 Although 
some have lound that intermittent prophylaxũ wìth 
phenobaibitaỉ or diazepam7 given at the onset oi and duiing 
íever could prevent recurrence of íebrile convulsions, the 
vvorking group did not recommend theữ routine use in this 
vvay.1 Other vvorkers have lound that givíng paracetamol as 
an  antipyretic and diazepam for intermittent prophylaxis 
íailed to prevent recurrences of lebrile convụlâons.8 A later 
meta-anaỉysis’ conduded that neither contmuous nor 
intemũttent prophylaxis could be recommended as the 
benehts did not ourvveigh the potential adverse eílects, a 
vievv endorsed by the American Acađẽm ýoí Pediatrics.4

1. Joint Workmg Group of the Research Unỉt of thẹ  Royaỉ CoQege of
Physidans and the Briũsh Paediatric Assotíatỉon. Guỉdeỉỉnes for the 
management of coavuỉsỉoos w íth fever. BMJ ỉ 991; 303; 634-6. Aiso 
avaiỉable at: http://www.pubmedcrntral.nih.gov/picreiider.fcgi?
artid=1671115&bỉobtype=pdf (accesseđ 09/06/08)

2. Smith MC. Febrile seỉzures: recognỉtion and m anagement. Drugs 1994; 
47: 933-44.

3. Sadleừ LG, Scheffer IE. Febrỉỉe seỉzure$. BMJ 2007; 334: 307-1 ỉ .
4. Steering Committee on Qualiry Improvem ent and Management. 

Subcommỉttee on Febríỉe Seizures American Academy of Pedỉatrics. 
Febrile seizures: đỉnical pracdce guideỉỉne ỉor the long-term manage- 
ment of the child with stmple ỉebriỉe sehures. Pediatrìa 2008; 121:1281-
6.

5. Knuđsen FƯ. Pebriỉe seữures: treatm ent and prognosỉs. Epiịẹpsùi 2000; 
41:2-9.

6. Verỉty CM. Do seizures damage the braỉn? The epỉdemỉologỉcaỉ 
evidence. A nh  Dis Chiỉd 1998; 78; 78-84.

7. Rosman NP, tí  ai. A controỉỉed triaỉ oỉ dỉazepam admỉnỉstered durỉng 
íebrile iỉỉnesses to prevẽnt recurrence of ỉebrile seỉzures. N  Engl J  Med 
1993; 329: 79-84.

8. ưharỉ M, t í  aì. Eổecĩ of aceĩamiDophen and o ỉ low  ừitennỉttent doses of
dỉazepam on prevention oirecurrences of ỉebriỉe seizures. J  Pedừứr 1995; 
126:991-5. . .

9. Rantala H, tí  al. A meta-analytíc revicw of the preventatỉve ưeatm ent of 
recurrences of íebriỉe semires. J  Pedúiơ 1997; 131: 922-5,

Myodonus. Myodonus consists of brieí, LnVoluntary, 
jerky movements o( sudden onset which may be íocal, 
segmental, or generalised, and are caused by muscular 
conơactions (positive myodonus) or inhibitions/pauses 
(negadve myodonus). The tenn 'm yodonus' is 
non-spedflc and đassLFication is im poitant in order to 
decide on treatment;1'6
• physiological (in normal subjects)
• essential (no knovvn cause)
• epileptic (seizures dominate)
• symptomatic (encephalopathy dom inates—causes 

indude storage diseases, neurodegenerative syndromes, 
toxic and drug-induced syndromes, and hypoxia)

In epileptic myodonus, epileptic seizures (mýodonic 
seizures in which the motor maniíestation ís myodonus) 
dominate. Their treatment is discussed under Epilepsy, 
p. 506.1. Essential m yodonus may benefit from ởmtaepam. 
Botulinum toxin has been used successíully for spasmodic 
movements in  some íorms of myodonus.

Myoclonus may also be subdivided into corticaL 
reticular, or spinal íorms. Cortical myodonus is considered 
to be a subset of epilepsy and responds best to antìepiỉeptics, 
usually vaỉproati and/or donazepam; piraceiam or ỉevttir- 
acetam are also used, usually as adjunctive therapy. Reticular 
myodonus 15 usually caused by anoxia or acute encephalo- 
pathy and may be treateđ wíth cIonazepam; serotonin or 
serotonergic agonists have also been tried. Posthypoxic 
myodonus occurring after hypoxic coma may respond to 
oxitriptan or serotonin combined vvith carbidopa; antiepilep- 
tics may help.

1. Caviness JN. Myoclonus. Mayo Cỉin Proe. 1996; 71: 679-88.
2. Blindauer K. Myocỉonus and its disorders. Neurol Cíin North Am  2001; 19: 

723-34.
3. Agarwaỉ p, Fruchl SJ. Myoclonus. Curr Opirt Ncurol 2003; 16: 515-21.
4. Caviness JN. Brown p. Myocỉonus: current concepts and recent 

advances. Lanetí Neurol 2004; 3: 598-607.
5. Andrade DM. tí  ai. Treatm ent options íor epUeptíc myoclonus and 

epilepsy syndromes assodated wỉth m yodonus. Expert Opin Pharmae- 
oứưr 2009; ĨOĩ ỉ  549-60.

6. Cavỉness JN. Pathophysỉology and treatm ent of m yodonus. Seuroi Clin 
2009; 27: 757-77.

Neonatal seizures. Neonatal seizures diííer from epilepsy, 
and the deũnitions in the 1989 intemational dassihcation 
of epilepsy and epileptic syndromes (see p. 506.1) may be 
of little value; (a study1 has suggesỉed that the proposed 
2001 dassiỉication may be more helpíul). They are fae- 
quently subtle and dưồcult to recogmse.2 Causẽs indude 
ãsphyxia, glucose or electrolyte imbalance, inỉectỉon, CNS 
or cerebrovascular lesions, Inbom erron  of metabolịsm. 
and dmg withdrawal or intoxicatìon.3■,

Neonatal seữures represent a neurologicaỉ emergency in 
the nevvbom and rapid diagnosis and treatm ent is 
essential.3"7 Iníusion of glucose or electtolytes may be of 
beneht.4-5 Cuưent practice involves givúig antiepileptic

http://adc.bmj.com/cgi/reprim/83/5/415.p%3ci%c3%ad
http://www.stgn.acuk/pdi/sign70
http://www.nice.org.uk/nicemedla/pdf/
http://www.pubmedcrntral.nih.gov/picreiider.fcgi
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drugs to control seứures, although there is no consensus on, 
nor good evidence for, their use.2-7 Pkenobarbital and 
pkenytoin are the most widely used.3"4 Traditionally, 
phenobarbịtal has been considered to be the mainstaý oỉ 
treatment for all types of seizures in neonates; however 
response rates are variable.4'* tí seữures persist, phenytoin 
may be added to therapy.* Other drugs that have been ưied 
indude aưbamcaepnư, lcvttÌTacctam? bemodũaepòus,9'*-*-10-11 
lidocaincf**u  and primidont.<i Pyridoxine-dependent sei- 
zures can be abolished by regular large doses oỉ the 
vitamin4-5 (see p. 2106.2).

1. Mastrangelo M .etaL  Eplleptic seizures, epiỉepsy and epiỉepdc syndromes 
ỉn  nenvbõrns: a nosoiogical approach to  94 ncw cascs by the  2001 
proposed dỉagnostic scheme for people w ĩth  epileptỉc seỉzure$ and vvith 
epilepsy. Seừurt 2005; 14; 304*11.

2. Rennle J, Boylan G. Trcatment o ỉ neonatal seizures. A nh  D ù Chiỉd Fetal 
Neơnataỉ Ed 2007; 92: F14«-F150.

3. Evans D, Levene M. Neonataỉ seizures. Arch Dù Oủld Fetal Neơnataỉ Ed 
1998; 78: F70-F75.

4. Hỉỉỉ A. Neonataỉ srizures. Ptdiữtr Rev 2000; 21: ỉ 17-21.
ỉ .  Painter MJ, A M n J. Neonata] seỉzures. Curr Treat Opãons Neurol 2001; 3: 

237-4«.
6. Paỉnter MJ. et ai. Phenobarbital compared with phenytoin for the 

treatm ent of neonaial seixures. N  Engĩ J  Mtd  1999; 341: 485-9.
7. Booth D. Evans DJ. Antíconvuỉsants íor neonates w ith stiĩures. 

Avaỉlable m The Cochrane Database oí Systenuric Reviews; Issue 3. 
Chichesier: John  Wiley; 2004 (accessed 09/06/08).

8. Boylan GB. (t ứ l  Second-line anticonvulsam treatment of neonaial 
seỉzures: a video-EEG tnonitoring study. Neurology 2004; 62: 486-8.

9. Shoemaker MT. Rotenberg JS. Levetiracetam íor the treatnient of 
neonataỉ seizures. J  Chiỉd Nntrol 2007; 22: 95-8.

10. Castro Conde JR. et ai. Mỉdazolam ỉn neonatal seỉzuFes with no response 
to phenobarbỉtaỉ. Nẹuroỉogy 2005; 64: 876-9.

11. shany  E, et aí. Comparỉson of contínuous drip of midazoỉam or lidocaine
in the treatm ent of mtractable neonata) seimres. Neuroỉ2007; 22:
255-9.

Porphyría. Convulsions may occur at the peak of an 
attack of acute porphyria (p. 1556.1) but usually disappear 
as the attack resolves and therapy should be aimed at the 
underlying disease. However, some patíents contìnue to 
have convulsions while in remission and theữ manage- 
ment poses a major therapeutic problem as all the íirst- 
lìne antiepileptics have been assođated with acute attacks.

The Drug Database for Acute Porphyria, compiled by the 
Nonvegian Porphyria Centre (NAPOS) and the Porphyria 
Centre Sweden, dassibes and gives recommendations for 
drug use based on the risk of porphyrinogenidty; for details 
see the individual monographs in this chapter and also 
domethiazole (p. 1054.3), diazepam (p. 1067.3), and 
magnesium suliate (p. 1791.1).

Reflex anoxic seixures. For a dỉscussion of the manage- 
ment of reũex an o á c  seizures, see p. 1311.3.

4-Amino-3-hydroxybutyric Acid
Ácido 4-amino-3-hĩdroxibutíriCo;.Buxamin; GABOB; Gamma- 
aminó-be&hydroxybutyric add; Y-Arriino-p-hydroxýbưtyric 
acid; 4-AMMH0-3<iKCMMaơiflHafl KnơloTa.
Q H s N O ^ n a r , ■
G4S —  352-21-6. '
UNII —  lZHfd0Ì9FU).

Proĩile
Aminohydroxybutyric add has been daimed to be of value 
in a vaiiety oí neurologicá] disorders induding use as an 
adjunct in the tteatm ent oỉ epilepsy. It has also been 
promoted as a dietary supplement for its supposed beneDdal 
eHects on the CNS and grom h honnone. It should be 
distinguished from its isomer 3-amino-4-hydroxybutyric 
ac id  (GOBAB), w h ich  is re p o rte d  to  possess 
anti-inflammatory and antìíungal activity.

Preparatìons
Proprietary Preporatioru (detailỉ are given in Volume B)

Sngle-ingredient PreporeHons. Arg.: Gabimex; Braz.: Gamibetal; ItaL: Gamibetal; Mac.: Gamìbetal.

MukHngredient Preporotions. Arg.: Gabimex Plus; Chữa. Gama- 
late B6; Gamavỉt B6; IUứ.: Gamibetal Compỉex; Gamỉbetal Plus; 
Parvisedil; Mac.: Gamibetal Complext; Spain: Dorkent; Gama- 
late B6; Redutonat: Ukr.: Gamalate B6 (ĩaMume B6).

Barbexadone MNNI

Barbeksaklon; Barbexadona; Barbexadonum; BapõeKcaKnoH. 
Compòũnđ of.(-)-/V,chDinnethýlcyclohexaneethylamine with 
S-ethỵl-5-phenyl ba rbitu ric add ■;
C12H;jNjO3,C,0H21N=387;5 
CAS —  4388-82-3. -
ATC— N03AA04.
ATC Vet —  QN03AA04.
■ UNIÎ .Ẹ1GX\YB65. ',

ProíỊlẹ
Barbexadone is a compound of levopropylhexedrine (see 
under Propylhexedrine, p. 2330.1) with phenobarbital 
(p. 535.2). It is used in the ưeatm ent of various types of 
epilepsy (p. 506.1). Usual adult doses are 200 to 400rag 
daily given orally in divided doses.

Preparatíons
Proprietary Preporations (details are given in Volume B)
Single-ingredien! Preparotions. Austría: Maliasin; Braz.: Malìa- 
sint; Gr.: Maliasin; Ital.: Malíasin; Switz.: Maliasint; Turk.: 
Maliasin.

Benxobarbital ỊriNN)

Benzobarbitalum; Benzobarbitone; Benzonal; Benzonalum; 
5 e H 3 0 â a p 6 n T a n .
l-Benzóyl-S-ethyl-5-phenylbarbituric acid.
C,9H16NA=336.3 
CAS —  744-80-9. 
um  —  YNJ78BD0AH.

! NOTE. The name benzonal has also been used as a proprietary 
Ị  name for benzonatate (p. 1656.2).

Pharmacopoeias. In Im.
ProfiỊe
Benzobarbital is a barbituraie that has been used in the 
treatment of epilepsy.

Brivaracetam IUSAN, riNNỊ

Brivaracétam; Brivaracetamum; UCB-34714; BpnBapaueTaM.
(25)-2-[(4fl)-2-Oxo-4-propylpyrrolidin-l-yl]butanamide.
C,iH»N2Cb=2123
CẢS —  357336-20-0.
um  —  U863JGG2IA.

Proỉịle
Brivaracetam is under investigation for the treatment of 
various types o( epilepsy induding Progressive myodonic 
epilepsy and reíractory partial seizures.
Reĩerences.

1. Sargemừii-Maier M L et ítl. The pharmacokínctics. CNS pharmacody- 
naxnỉcs and adverse cvent proGỉc oí brivaraceiam aílcr ỉingỉe increasing 
oral doses in healthy males. Br J  Cỉin Pharmacpỉ 2007; 63: 680-8.

2. Rolan p, tt  a i  The pharmacokinetics. CNS phannacodynamỉcs and 
adverse evem proGle of brivaracetam aỉter mulúple increasing oral doses 
ỉn healthy men. Br J  ctin Pharmccol 2008; 66: 71-5.

3. Malawska B, Kulig K. Brivaracetam: a new drug ỉn developmenỉ ỉor 
epiỉepsy and neuropaihỉc pain Experĩ opirt Invest Drugs 2008; 17: 361-9.

Carbamazepine IBAN, USAN, riNNi
Carbamazepin; Carbamazepina; Carbamazépine; Carbama- 
zepinum; G-32883; Karbamatsepiini; Karbamazepin; Karba- 
mazepinas; Karbamazepinum; Kap6aM23ennH. 
5H-Dibenz[Mazepine-5-carboxamide.
C15H,2N20=236.3 
CẨS —  298-464.
ATC—  N03AF0\.
ATC Ver —  QN03AF0I.
UNII —  330423913M.

Pharmacopoeias. In Chín., Eur. (see p. vii), Int., Jpn, and us. 
Ph. Eur. 8: (Carbamazepine). A vvhite or almost white 
crystalline povvder. It exhibits polymorphism. Very slightly 
soluble in water; sparingly soluble in alcohol and in acetone; 
Ireely soluble in dichloromethane. Store in airtight 
containers.
USP 36: (Carbamazepine). A white or off-white povvder. 
Practically insoluble in vvater; soluble in alcohol and in 
acetone. Store in airtight containers.

IncompatĩbilHy. Carbamazepine suspension should be 
mixed vvith an equal volume oỉ diluent beíore nasogastric 
use as undiluted suspension is adsorbed onto PVC naso- 
gastrỉc tubes.1

The PDA has received a report of a patient who passed an 
orange rubbery mass in hís faeces the day after takỉng a 
carbamazepine suspension (Tcgrctol: Novartis, USA) íollovved 
immediately by chlorpromazine solutìon [Thoraĩinr, GSK, 
USA). Subsequent testing shovved that mixing the same 
carbamazepine suspension with a thioridazine hydro- 
chloride solution (Melỉaril; NmaTtis. USA) also resulted in the 
precipitation of a rubbery orange mass.

1. Clark-Schmidt AL. et aí. Loss of carbamazepine suspensỉon through 
nasogastĩic íeeding tubes. Am J Hosp Phanrt 1990; 47: 2034-7.

Stobiliiy. FDA studies indicate that carbamazepine tablets 
1 could lose up to one-third of their efficacy if stored in

humid conditions.1 This appears to be due to íormatìon «'f 
a dihydrate form vvhich leads to hardening of the tabl< t  
and poor dissolution and absorption.2-3 As the dihydrate 
has also been detected aher storage under ambient cond - 
tions some suggest that storage with silica gel sachets ma y 
be necessary to avoid physical deterioration of carbamaz< - 
pine tablets.1

1. Anonymous. Moisture hardens carbamazcpinc tablets. PDA finds. Am }  
Hosp Pharm 1990; 47: 958.

2. Lowes MMJ. More úiỉormatỉon on hardening of carbamazepỈĐC tablet i. 
Am J  Hosp Pharm 1991;48:2130-1.

3. Wang JT, et aỉ. Eíỉects of humidỉty and temperacure on ỉn vỉt 3 
dissolution of carbamazepine tabletỉ. J  Pharm Sà  1993; 82: 1002-5.

Uses and Administration
Carbamazepine is a dibenzazepine derivative w it 1 
antiepileptic and psychoưopic properties. It is used t ) 
control secondarily generalised tonic-donic seizures an 1 
partial seizures, and in some primary generalised seizure‘. 
Carbamazepine is also used in the treatm ent of trigemin, 1 
neuralgia and has been tried vvith variable success i 1 
glossopharyngeal neuralgia and other severe pain syn- 
dromes associated with neurological disorders such as tabes 
dorsalis and multiple sderosis. Another use of carbamaze • 
pine is in the managcment of bipolar disorder unresponsiv : 
to lithium.

In the treatment of ep ilepsy  (p. 513.2), the dose cf 
carbamazepine should be adjusted to the needs of th í 
indiddual patient to achieve adequate control of seizureí; 
this usually requữes total plasma-carbamazepine concen- 
trations of about 4  to I2micrograms/mL (17 to 50micro- 
moles/litre). A low initial dose of carbamazepine i : 
recommended to minimise adverse effects. The suggeste 1 
ínitial oral dose is 100 to 200 mg once or rvvice dail ' 
gradually increased by increments of up to 200 mg dai) ' 
every vveek to a usual maỉntenance dose of 0.8 to 1.2 g dail ' 
in divided doses; up to 2g daily may occasionally b ' 
necessary.

For details of doses in children, see p. 513.1.
Oral carbamazepine is usually given in dỉvided doses 2 1< > 

4 times daily. A tvrice-daily regimen may sometimes b '1 
suitable for monotherapy, and be assodated vvith improveil 
compliance but can produce pvidcly {luctuating plasma ■ 
carbamazepine concentrations that lead to intermitten; 
adverse eííects. Modiíied-release íormulations can minimiso 
fluctuations in plasma concenưation and may also allov' 
ellective tvvice-daily use. The time and m anner of takin;.; 
carbamazepine should be standardised for the patient sinco 
variations might affect absorptìon w ith consequen: 
A uauations in the plasma concentrations. D iííeren: 
preparations vary in bioavailability and ít may be p ruden : 
to avoid changing the íormulation.

Carbamazepine may be given by the rectal route in dose ; 
up to a maximum of 250 mg every 6 hours to patients fo" 
vvhom oral ưeatm ent is temporarily not possible. The 
dosage should be increased by about 25% vvhen changing 
hom an oral ỉormulation to suppositories, and it is 
recommended that the rectal route should not be used for 
longer than 7 days.

As vvith other antíepileptics, withdrawal oí carbamaze- 
pine therapy or ưansition to or hom  another type of 
antiepileptic therapy should be made gradually to avoicỉ 
predpitating an increase in the hequency of seizures. For i 
discussion on vvhether or not to withdraw antiepileptii 
therapy in seizure-free patients, see p. 506.1.

The treatmenl of trigem inal neu ra lg ỉa  (p. 513.3) i: 
typically begun with lovv oral doses, such as lOOmg o 
carbamazepine tvvice daily (although up to 200 mg twice 
daily has been suggested in the UK), and increasec! 
gradually.as needed to maintain heedom hom  pain. This is 
usually at maintenance doses o( 400 to 800 tng in divided 
doses; up to 1.2 g is the maximum daily dose recommended 
in the USA, vvhile UK licensed p ro d u a  iníormation 
considers that up to  1.6 g daily may be needed in  some 
patients. w hen  pain relieí has been obtained attempts 
should be made to reduce, and if possible stop, therapy, 
until another attack occurs.

For the management of b i p o l a r  d i s o r d e r  (p. 513.1), 
carbamazepine is given in an initial oral dose of 400 mg daily 
in divided doses, increased gradually as necessary up to a 
maximum oí 1.6g daily; the usual maintenance dose range 
is 400 to 600 mg daily.

Adminishatìon. A modified-release íormulation of carba- 
mazepine can reduce íluctuations in carbamazepine con- 
cenơations,1 and tolerability and seizure conưol in 
paúents with epilepsy may be improved.2-3 Such íormula- 
tions should be considered in patients receiving high doses 
who suííer intermittent adverse eííeas, and might also 
permit a reduction to twice- or even, in some patients, 
once-daily dosage.2-4 Hovvever, bioavailability appears to 
be slightly less than conventional preparations and dosage

Afl aoss-reíerences reíer to entries in Volume A
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adjustments may be required when changing between for- 
mulatíons.1

1. McKee PJW. et al. M onotherapy with oonvcntìoiial and controỉỉed* 
reỉease carbamazepine: a đouble-bỉỉnd, doubte-dummy comparỉson in 
eplleptìc patients. Br J  Ciin Pharmacoỉ 1991; 32: 99-104.

2. A nonym ous. Caỉbamazepine update. Lanctí 1989; li: $95-7.
3. Ryan sw, t í  a i  Slow rèỉease carbamazepine ỉn treatm ent oí poorỉy 

controlled seirares. A n h  Dừ ơtiỉd  1990; 65: 930-5.
4. McKee PJW, rt a i  Double dummy comparỉson benveen once and twice 

daỉly dosing with mođiAcd-reỉease carbamazepine In epileptíc patíents. 
B rJC im  Pharmaal 1993; 36: 257-61.

Administration in children. In the UK, the usual recom- 
mended oral dose of carbamazepine íor generalised tonic- 
donỉc and partial seizures in chỉldren is 10 to 20mg/kg 
daily in  divided doses. Altematively the daỉỉy dose may be 
given according to age as lollovvs:
• up  to ỉ year. 100 to 200mg
• 1 to 5 yéars: 200 to 400mg
• 5 to lôyears: 400 to 600mg
• 10 to 15 years: 0.6 to 1 g
As w ith adults, children should be staited on a low initial 
dose of carbamazepine to minimỉse adverse eữects; the 
BNFC suggests that those aged 1 month to 12 years may 
initially be giveh 5 mg/kg at night or 2.5 mg/kg twice daily, 
increasing by 2.5 to 5 mg/kg every 3 to 7 dayis as necessary to 
a usual maintenance dose of 5 mg/kg 2 or 3 tũnes daily. 
Oĩdeir chỉldren may be gìven the usuai adult dose (sẽe 
p. 512.3) although a maximum oi 1.8g daily has been 
suggésted.

The BNFC also States that these doses may be used for the 
ưeatm ent of trìgeminal neuralgia and prophylaxis of bipolar 
disorder.

Carbamazepine may be given rectaUy to children in 
w hom  oral ưeatm ent is temporarily not possibie; the BNFC 
suggests this route may be used ừom 1 month oỉ age. Doses 
should be about 25% greater than the corresponding oral 
dose, to a maximum of 250 mg, and gỉven up to 4 tímes 
daily.

Bipoỉar dísorder. Carbamazepine may be given as an 
altem ative to lithỉum or valproate in patients with bipolar 
disorder (p. 397.2). Studies of its efficacy have been con- 
Aicting; although dearly ehective ỉn some patients, at least 
one eărly studỹ suggesteđ tha t short-tenn beneht was not 
sustained in the longer term.1 More recent results13 have 
suggested that lithium or valproate are generally more 
etíectíve, But that carbamazepine may conceivably have a 
role in  patients w ith nondassical ỉeatures. Caibamazepine 
has also been used with lithium, panicularly ỉn patients 
unresponsive to either drug alone; although there are sug- 
gestions that the combination may be more eữective than 
monotherapy, particularly in  patients w ith a history of 
rapid cyding,4 it is assodated tvith a potentiai risk oí ser- 
ious neurotoxidty—see Ântidepressants, unđer Interac- 
tions, p. 516.2. vvhile some commentators have suggested 
that carbamazepĩne is {alling out of ỉavour with spedalists 
prescribing íor bipolar disorder,’ more recent revievvs6-7 
have conduded that it may still be a ỉeasible treatment 
option.

1. Frankenburg FR, t t  a i  Long-term response to caxbamaxepìne: a 
retrospective stuđy. J ơ in  Pĩydtopharmaal 1988; 8:130-2 .

2. Kỉeỉnđỉenst N, Greiỉ w . Diíỉerentỉaỉ eỉ&cacy oỉ Uthỉum and carbamaze- 
p ine in the  prophylaxỉs of bỉpolar dỉsorder resuỉts of the MAP study. 
Heuropsychobioỉogy 2000; 42 (suppỉ ỉ): 2-10.

3. Vasudev K. t í  a i  Carbamazepỉne and valproate tnonotherapy: ỉeasibillty, 
relatỉve saỉety and eíhcacy, and tberapeutỉc drug monỉtoring ỉn ma rúc 
disorder. Psychữpharmaeoỉogy (Berỉ) 2000; 150:15-23.

4. Denicoíí KD, rí aỉ. Comparatíve prophylacúc eíĐcacy oí li thi um. 
carbamazepine, and the combinatỉon in bỉpolar dỉsorder. J  ũ in  Psydtiatry 
1997 ;58 :470-8 .

5. Ferrier IN. Developments in mood stabỉỉisers. BrM td Buỉi 2001; 57 :179- 
92.

6. Stoner s c  et ai. Historical review oỉ carbamazepine ỉor the treatm ent of 
bípolar disorder. Pharmacotherapy 2007; 27: 68-88.

7. Ceron-Lỉtvoc D, t t  aỉ. Comparỉson of carbamaxepine and ỉỉthium ỉn 
ưea tm en t o( bipoỉar d isorder a systematỉc review of randomized 
cootroỉled trỉals. Hum Psychopharmacôi 2009; 24: 19-28.

Depression. Carbamazepine has been tried1'4 íor the aug- 
mentation of antidepressant therapy in the ưeatment of 
resistant depression (p. 398.1). However, such combined 
therapy may lead to interactions—see also Antidepres- 
sants, under Interactions, p. 516.2.

1. De ỉa Puente JM , MendỉewỊcz J. Carbamazepỉne addition in trỉcycỉỉc 
am ỉdepressant-reóstant unỉpolar depressỉon. Biõl Psychiatry 1992; 32: 
369-74.

2. O tanl K, et a i  Carbamazepine augm entadon therapy ỉn three patỉents 
w ith  trazodone-resỉ$tant depressỉon. ĩnt ơ in  Psychopharmacol 1996; 11: 
55-7.

3. Cỉusanỉ E, et aỉ. Combỉnatỉon therapy wtth venỉaíaxỉne and carbamaze- 
p ỉne ỉn  depressive patients not respondỉng to venlataxine: pharmaco- 
Idnetic and  din ỉcaỉ aspecti. J  Psychophamacol 2004; 18: 559-66.

4 . zhang  Z-J, et al. The ẹữectỉveness of catbamazeptne ỉn  unỉpoỉar 
depressỉon: a double-bỉind, randomized. placebo-comroUeđ study. J  
A fftd  Disord 2008; 109:91-7.

Diabetes insipidus. Cranial diabetes insipidus (p. 2348.2) 
is usually treated by replacement therapy w ith antídiuretic 
horm one (ADH) in  the íonn of desmopressin. Carbamaze- 
pine is one of a variety of o ther drugs tha t have been tried 
to prom ote ADH secretion, although some consider that it

is usually ineữective and has unvvanted eSects.1-2 Oral 
doses of 200 to 600 mg daily have been given. See also 
Ettects on Electrolytes, ũnder Adverse ESects, p. 514.2.

1. Seckl J, Dunger D. Postoperatỉve diabetes inslpỉdus. BM J1989; 298:2-3.
2. Sỉnger L t í  ai. The m anagem em  oỉ dỉabetes ỉnsẫptdus in adults. A n h  

btíèrn Aỉ t i  1997; 157:1293-1301.

Epilepsy. Carbamazepine is one oỉ the drugs oí choice ỉor 
partial seizures with or vvithout secondary generalisation 
(p. 506.1). It has been used for generalised tonic-donic 
seizures (although valproate is the drug of choice where 
these occur in  primary geneialised epilepsy), but it may 
exacerbate absence and myodonic seizurcs.

Hemifadal spasm. Carhamazepine has been reported to 
have been of help in the treatment oí hem ưadal spasm 
(p. 2Ọ18.3).

Hiccup. For the management of intractable hiccups see 
under Chỉorpromazine, p. 1046.3. Caibamazepine may be 
of value for the treatm ent of neurogenic hiccups such as 
those that occur in multiple sderosis.1 Carbamazepine has 
also been reported to hãve been of benefit In 3 patìents 
w ith diaphragmatic Đutter,2 a rare disorder assodated with 
involuntary contractions of the diaphragm.

1. McParlỉng DA. Susac JO . Hoquet diabollque: ỉntractable hỉccups as a 
m anỉíestatíon oí m uldple sderosis. Nturology 1979; 29: 797-801.

2. Vantrappen G, rí ai. Hỉgh-ỉrequency dỉaphragmatỉc Q utter symptoms 
and ưeatm ent by caibamazepine. Laruxt 1992; 339: 265-7.

Hyperactivity. When drugs are indicated for attentíon defi- 
d t  hyperactivity disorder (p. 2314.1) initial treatment is 
usually vrith a Central stimulant but meta-analysis oỉ a 
small number of studies has provided evidence that carba- 
mazepine may be eữective.1

1. Silva RR. t í  aĩ. Caibamazepine use in chìldren and adoỉescenta w ith 
íeatures of a tten d o n -đ eãá t hyperactívỉty dỉsorden a mcta-analysỉs. ĩ  Am  
Aeađ ơ ủ ỉd  Adolac Pĩychiaừy 1996; 35: 352-8.

Lesch-Nyhan syndrome. The severe seU-mutiỉation that 
occurs in patients with Lesch-Nyhan syndrome (p. 1047.1) 
has been reported to improve in those given antiepileptìcs 
such as carbamazepine.'

1. Roacb ES, a  al. Caibamazepinc trial (or Lesch-Nyhan sclf-mu:ilacian. ]  
OÚU Neurol 1996; H : 476-8.

Movement disorders. Carbamazepỉne is One of many 
drugs that have been tried in the symptomatic ưeatment 
of chorea (p. 1029.3); there have beẽn ănecdotal reports of 
bcneht in both non-hereditary1,2 and hereditary choreas.3 
Carbamazepine is also among the diugs that have been 
tried in the ưeatm ent of dystonũts (p. 903.3) that have not 
responded to  Ievodopa or antimuscarínics. Although some 
patients may beneũt hom  carbamazepine. it is not gcner- 
ally recommended because oí a relatively low success rate 
and the possibility of adverse effects.4 Carbamazepine 
therapy has also been assodated with movement disor- 
ders—see Eííects on the Nervous System: Extrapyramidal 
ESects, under Adverse EHects, p. 515.1.

Carbamazepine has also been used in resistant cases of 
tardive dyskinesia (see under Extrapyramidal Disorders, 
p. 1049.2).

ỉ .  Roig M. «  ai. Carbamazepỉne: an aỉtem atỉve drug íoc the  treatm ent of 
nonheredỉtary chorea. Ptdiatna  1988; 82 :492-5 .

2. Garda Gonzilez MM. t í  aỉ. Corea de Sydenham: presentadón de un ca so 
tratado con caibamazepina con exceiente respũesta dínica. An Ptdiaữ 
(Ban) 2007; 6 6 :80-3.

3. Roulet E, DeonnaT. Successỉul treatm em  of hcredỉiary dom inant chorea 
wỉth carbamazepine. Pediatria 1989; 83? ỊỌ77.

4. Anonymous. Dystonia: underdiagnosed and undenreated? Drug Ther 
BuU 1988; 26: 33-6.

Neonatal seizures. Carbamazepine has been tried in the 
management of neonatal seizures (p. 511.3).

Neuropothic pain. As well as being used to ease the pain 
of trỉgeminal neuralgia (see be!ow) carbamazepine may be 
of use in other neuropathic pain induding that assodated 
w ith diabetic neuropathy (p. 8.2). A systematic review' 
conduded that about two-fifths o{ patíents vvho take 
carbamazepine for neuropathic pain will achieve moderate 
paìn relieỉ. but this was based on small studies. The 
authors íound no evidence that carbamazepine was effec- 
tive for acute pain.

Carbamazepine has also been tried in an attempt to 
prevent the painíul sensory neuropathy assodated with 
oxaliplatin treatment (see Eíỉects on the Nervous System, 
p. 838.3); results of small studies have been conHicting.2'4

1. Wlffen PJ, t í  a i  Carbamazepine ỉor acute and  chronic paỉn in  aduỉts. 
Avaiỉabỉe In the C ođưane Database o ỉ Systematíc Revỉews; Issue 3. 
Chỉchesten John VVIley; 2005 (accessed 09)06/08).

2. Edceỉ F, t í  ai. Prophyỉaxe dẹr Oxalỉplạtín-ỉnduzỉerten Neuropathie mỉt 
Carbamazepin: eine Pílotstudie. Dtsdt Med Wodưmchr 2002; 127:78-82.

3. Wỉỉson RH. t í  a i  Acute oxalỉpỉatỉn-lnduced peripheiaỉ nerve 
hyperexcitabíỉỉty. J  clin  Oncoỉ 2002; 20: 1767-74.

4. von Delius s, tí aỉ. Carbamazepine for prevendoo oỉ oxalipladn-related 
neuro toxỉd ty  ỉn padents with ađvanced colorectal cancen ũnal results of 
a randomỉsed, côntrolỉed. muỉtìcenter phase n  study. Invcst New Dtuịs 
2007; 23: 173-80.

N odum al enuresis. Carbamazepine has been reported to 
be of beneBt in the ơeatm ent of primary noctumal enure- 
sis; a dose oí 200 mg at night lor 15 nights markedly 
decreased the' ỉrequency of bed-wetting episodes in  8 chil- 
dren.1

For the conventional management oỉ noctumal enuresis 
seep . 2349.1.

1. Al-Waili NS, et ai. Eỉlect of carbam.zcpinc on urinary volume and 
osmolallty. water dearance, and K ium  osmolaUty ln pattencs with 
prlmary enureãs. Eur Urvĩ 2006; 50: 844-9.

Psychiatrk disorders. Carbamazepine has psỵchotropic 
properties and has been tried in  the management of sev- 
eral psychiatric disorders, particularly in  padents with 
bipolar dừorder (see above). Carbamazepine has also been 
used with mixed results in  various disorden for the con- 
trol of symptoms such as agitatíon, aggresáon, and rage1"4 
(see Distuibed Behaviour, p. 1030.2). It may produce 
modest beneũt when used as an  adjunct to antipsychotìcs 
in the management oi reôactory íđứ&phrertia (p. 1031.3) 
but any improvement appears to be related to its mood 
stabilising eHect.3 However, a more recent systematic 
review,‘ albeit based on small studies, ỉound carbamaze- 
pine to have no signiScant benefit either as monotherapy 
or as an adjunct to antipsychotics; the authors considered 
that hirther randomised studies may be vrarranted. Caiba- 
mazepine also has the potential to reduce serum concen- 
ữations of antipsychotics, resuỉting in dinical deterioratỉon 
(see under Interactions of Chlorpromazine, p. 1052.2). 
Carbamazepine has also been tried7 in post-traumatic stress 
dừorder (p. 1029.2).

1. Mattes JA. Comparadve eSectiveness oi caibamaaepine and propranoloỉ 
ÍOT rage outbursts. J  Neuropsydùatr ơ ìn  Nturosd 1990; 2; 159-64.

2. Gleason RPá Schneíder LS. Carbamaxepỉne treatm ent of agỉtatìon ỉn 
Akheimer'* ỡutpatíents re&actory to  neuroỉeptìcs. J  ơ in  Psychiatry 1990; 
51:115-18.

3. Tarỉot PNa t í  ai. EHìcacy and  toterabiỉỉty of caibamazepỉne for agỉtatỉon 
and aggressỉon ỉn  dementỉa. Am J  Psydùaưy 1998; 155: 54-61.

4. Cueva JE, t í  ai. Carbamazepỉne ỉn aggreáỉve chỉỉdren with conđuct 
dỉsọrder. a double-blind and placebữ*controlỉed study. /  Am Acad Qtiỉd 
Adoỉtsc Pĩydúatry 1996; 35: 480-90.

5. Okuma ĩ .  Use of antíepQéptỉc đrágs ỉn schỉzophrenỉa: a  review of 
eỉĐcacy and toỉerabilỉty. CHS Dptgs 1994; ỉ:  269-84..

6. Leucht s. tí aL Carbâmazepỉne ío r schỉzophrenỉa. Avaỉỉabỉe ỉn The 
Cođưane Database of Systònatk  Revtews; Issue 3. Chichesten John 
WUey: 2007 (accessed 09/06/08).

7. WoU ME. tía l. Posttraumatic stress disorder in Vlematn veterans: dlnical 
and EEG Andỉngs; possỉbỉe therapeutỉc eCects of cart>amazepine. Bioi 
Pĩyehiaứy 1988; 23: 642-4.

Restiess legs syndrome. The aetiology of restless legs 
syndrome (see Sleep-assodated Movement Disorders, 
p. 1034.2) is obscure and neatment has been largely 
empirìcal. In a double-blind study involving 174 patients 
carbamazepine appeared to be more eHective than  place- 
bo.1 Oxcarbazepine has been reported2 to be of beneũt in 
restless legs syndrome induced by paroxetine.

1. Telỉtad w , t t  at. T teatm ent ot the resdett legi syndrome with 
cartMmaaepine: a double blind study. BMJ 1984; 288:444-6.

2. ÕztQrk ố , t t  at. Oxcarbaãepỉne treannent lor paroxetỉne-induced readets 
leg syndrome. Ctn Hosp PsydàatTy 2006; 28:264-5.

rinniiuỉ. Treatment oỉ tìnnitus (p. 1994.1) is diíỉicult, and 
many drugs have been tried. Although carbama'zepine has 
been reported to be eữectìve in  some patients, it is rarely 
used because of its adverse effects.

Trigemỉnal neuralgia. Carbamazepine is the drug of choice 
in the ưeatment of the acute stages of trígeminal neuralgia 
(p. 11.2). Satisíactory pain relieí may be achieved in 70% 
or more of patients, although increasingly larger doses 
may be required and adverse eữects can be troublesome.

Although not licensed In the UK for trigeminal neuralgia 
in children, the BNFC suggests that carbamazepine may be 
tried in doses similar to those used for the treatment of 
epilepsy (see Admỉnistration in Children, above).

WHhdrawol syndromes. Carbamazepine has been tried in 
the prophylaxis and treatm ent of various withdrawal syn- 
dromes. Reduction in  cocaine ust assodated with carba- 
mazepine treatment was íound in one short-term con- 
trolled study,1 although a systematic revievv2 of data hom 
later studies conduded that there was no evidence to sup- 
port the use oỉ antiepileptics, induding carbamazepine, in 
the treatment oi cocaine dependence (p. 1990.1). It has 
been reported3-4 to be of beneũt in some patients duríng 
bemoditaepừư withdrawal but such adjunct therapy is not 
usually indicated (see p. 1065.1). Carbamazepine has been 
shown’-s to be eHectìve in the tteatment of symptoms of 
the alcohol withdrawal syndrome (p. 1735.1) but as there are 
limited data on its ettcacy in preventing assodated dẹlữ- 
ium tremens and seizures it is usually recommended that 
it should only be used as an  adjunct to benzodiazepine 
therapy. Carbamazepine has also been studied7 as an  aid 
in the treatment of alcohol dependence.

1. waHVa< JA, rf ai. Cocaine reductỉon ỉn unmotivated cradt useis using 
carbamazepỉne versuỉ placebo ỉn  a  short-term, doưble-blind crossover 
design. ơ ữ i Pharmacoỉ Ther 1991; 50:81-95.

The Symbol t  denotes a preparation no longer actively marketed
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2. M inórd  s, et aì. Antỉconvuỉsants for cocaine dependence. Avaỉỉable ỉn 
The Cochrane Database of Systematỉc Reviews: Issue 2. Chichesten John 
WUey: 2008 (accessed 24/07/09).

3. SchweizeT E, t í  aỉ. Caibamazepine treatm ent in patienis discontìnuing 
ỉong-term  benzodỉazepỉne therapy: eỉỉects on wìihdrawal severity and 
outcome. Arck Gm Psychmữy 1991; 4Sỉ 448-52.

4. lũe ỉn  E, tí ai. Aỉprazolam wỉthdrawal ỈĐ patỉems with panic dỉsorder and 
generatixed anxiety d isorder vulnerabitíiy and eR ea o í caibamaxepine. 
Am J  Pĩyđiiatry 1994; 151: 1760-6.

5. Malcolm K tía L  Doubie-blind controHed ưiaỉ compaiỉng carbamazepine 
to  oxazepam creatment o í aỉcohoỉ vvỉthdravval. Am J  Psychiatry 1989; 146:
617-21.

6. Stuppaeck CH. tí  aỉ. Carbamazepine versus oxazepam in the treatment 
of ãlcohữỉ whhdrawal: a doubỉe-blind study. Aỉàữhoỉ Aloohoi 1992; 27: 
153-8.

7. MueUer TL tí  ai. À double-blind, placebo-conưolied pilot study oỉ 
carbamazepỉne for the treatm enỉ of aỉcobol dependence. Aieohoỉ Qin Exp 
R *  1997; 21: 86-92.

Adverse Ettects
Faữly common adversc eílects of carbamazepine, particu- 
Iarly in the initial ỉtages of therapy. indũde dizziness, 
drowsiness. and ataxia. Gastrơintestinal disturbances, su ch 
as nausea and vomiting, and mild skin reactions are also 
conunon. These effects may be minimised by starting 
therapy with a low dose. Drovvsiness and disturbances of 
cerebellar and oculo-motor íunaion  (with ataxia, nystag- 
mus, and diplopia) are also symptoms of excessive plasma 
concenưations of carbamazepine, and may dìsappear 
spontaneously with continued treatment or at reduced or 
divided dosage.

Although rarc, generalised erythematous rashes can be 
severe and treatm ent may have to be withdrawn. 
Photosensitivity reactions. urticaria, alopecia, exíoliative 
dennatitis, toxic epidermal necrolysis, erythema multitorme 
and Stevens-Johnson syndrome, and SLẼ (but see p. 515.2) 
have also been reported.

Transient leucopenia is common and usually resolves 
with continued therapy; however, rarer blood disorders 
reported indude agranulocytosis, aplastic anaemia. eosino- 
philia, persistent Ieucopenia, leucocytosis, thrombocytope- 
nia, and puipura. Lymphadenopathy, splenomegaly, 
pneumonitis, abnormalitles of liver and kidney íunction. 
hepatitis, and cholestatic jaundỉce have occurred. Some or 
all of these symptoms as well as íever and rashes may 
represent a generalised hypersensitivity reaction to carba- 
mazepine.

Gastrointestinal symptoms reponed to be less common 
indude dry mouth, abdominal pain, anorexia, and 
diarrhoea or consópation. Hyponatraemia, and sometimes 
oedema, have occurred. Other adverse eíỉeas reponed 
indude paraesthesia. headache, arrhythmias and hean I 
block, heart íailure, impotence, male iníertility, gynaeco- ị 
mastia, galactorrhoea, and dystonias and dyskinesias vvith í 
asterũđs. Rectaỉ use has resulted in local irritation. '

Overdosage may be maniíested by many of the adverse 
effects listed above, espedally those on the CNS, and may 
result in  stupoi, coma, convulsions, Tespiratory depression. 
and death. "

In rare cases, carbamazepine has been reponed to 
exacerbate seizures in patíents suhering ừom mixed-type 
epilepsy—see Precautions, p. 515.3.

Congenỉtal malíormadons have been reported in iníants 
bom  to women given carbamazepine during pregnancy.

Effects on the blood. Occasional repons of iatal haemato- 
logical reactions assodated vvith carbamazepine led the 
manuỉacturers to recommend extensive blood monitoring 
during thẽrapy. Hovvever, because of the rarity of such 
reactìons these recommendations were questioned and 
the manutacturers subsequendy modiiied their guidelines 
(see Precautions, p. 515.3).

Ca se reports and studies of carbamazepine's haemato- 
logicaỉ eữects have been revievved.1 The inddence of 
haematological reactions to carbamazepine has been 
estimated to range between 1:10800 and 1:38000 per 
year while one group reported the rate of bone marrow 
suppresãontobebetw een 1:10000 and 1:50000 cases. The 
inddence ọf aplastic anaemia has been calculated to be 
1:200000 per year. Another investigator indicated that 2.2 
deaths per million exposures were assoóated with aplastic 
anaemia and agranuĩocytosis. However, of 27 repórts of 
aplastic anaemia (16 ỉatal) assodated with carbamazepine 
many were ĩound to have had co-inddental disease or were 
receiving multiple-drug therapy. Benign or dinically 
insignihcant leucopenia has occurred, usually during thê 
first 3 months of treatment, in about 12% of children and 
7% of adults but ìn most patients this resolved despite 
continuatíon of therapy. Mild transient thrombocytopenia 
has occurrẹd in about 2% of patients; transient eosinophilia 
has also occurred.

The revjewers' suggested that all patients should have 
blood and platelet counts beỉore treatment. Patients with 
low white cell and neutrophil counts were at risk of 
developing leucopenia and should be monitored every 2 
vveeks for the first 1 to 3 months. If counts lell íurther the 
dose should be reduced or ưeatm ent stopped. It should be 
noted that the BNF doubts the praaical value of routine

monitoring: inparticular, aplastic anaemia, agranulocytosis, 
and thrombocytopenia have a rapid onset and are best 
monitored by instructing the patient to report vvaming 
symptoras (see Precautions, p. 515.3).

For a discussion of the eííects of antiepileptics, induding 
carbamazepine, on serum íolate, see Folic Add DeBdency, 
under Phenytoin, p. 540.2.

1. Sobotka ĩU e ta l.A  rcvỉevv of caibamazeplne's hemaiologỉc reactíons and 
m onitoring recommendations. DICPAnn Phamaeethrr 1990; 24 :1 2 1 4 - 
19.

Effects on bone. For the effects of antiepileptics induding 
carbamazepíne on bone and on caldum and vitamin D 
metabolism, see under Phenytoin, p. 540.2.

Effects on eỉectrolytes. There have been reports of hypo- 
natraemia or water iníoxìcation in patients receiving carba- 
mazepine.1'7 One revievv* States that although hyponaa- 
aemia occurs in 10 to 15% of patients taking 
carbamazepine, ít is seldom symptomatic or severe enough 
to caũse íluid retention. However, care should be taken to 
distinguish the confusion, dizziness, nausea and headache 
of vvater intoxication from the Central and gastrointestinal 
effects of the drug.2 The mechanism is uncertain; although 
some studies suggest an increase in secretion of antidiur- 

, etic hormone in subjcas given carbamazepine,34-6 others 
! indicate the reverse,5'9 and the faa  that the hvponatrae- 
1 mic effects oí carbamazepine can be partly reversed by 
' demeclocydine5 is cited as evidence for an ettect on the 
I kidney, either directly upon the distal tubule or by 
ị increasing sensitivity to the eííeas of antidiuretic horm- 
Ị one. Risk faaors for developing carbamazepine-induced 
! hyponatraemia include age of over 40 years, use of sod- 
1 ium-depleting drugs, and low pre-treatment plasma-sod- 
1 ium concentrations; it is unclear whether this advcrse 
ị effea is dose-related.7

1. Henry DA. etaỉ. Hyponaưaemia during carbamazepine treaimem. BMJ 
1977;1 :83-4 .

2. Siephens WP. eí at. VVâĩer intoxication duc 10 carbamazepine. BMJ \ 977; 
1: 754-5.

3. Ashton MG. et a i  VVater íntoxication aỉsocíatcd vvỉth carbamazepinc 
ưeaim enL BMJ 1977; 1: 1134-5.

4. Smỉib NJ. tt aí. Raised plasma arginine vasopressin concemration in 
carbamazepine-induced waicr inioxication. BMJ 1977; 2: 804.

5. Ballardir FW. Mucklow JC. Panial reversaỉ of carbamazepine*inducfd 
w aier inioỉcrancc by demcclocydine. BrJClin Pharmacoỉ 1984; 17: 763- 
5.

ó. Sercnscn PS, Hammer M. EIÍCC15 oí long-tcrra carbamazepine ưeatraeni 
on vvaier mctabolism and plasma vasopressin conccntration. E u r j Oin 
Pharmacol 1984; 26: 719-22.

7. Kuz GM. M arusounan A. Carbamazepine-induced hyponatrcmia; 
assessmcnt of rừk ỉacton. Ann Pharmacothcr 2005; 39: 1943-6.

8. M uckỉow J. Selected side-eỉỉeas 2: carbamazepinc and hyponatraemia. 
Pracríbcrs' J  1991; 31: 61-4.

9. Scephens WP. et aỉ. Plasma arginine vasopm sin concentracions and 
aDridiurctic aa ion  of carbamazrpine. BMJ 1978; 1: 1445-7.

ị Effects on the endocríne System. Carbamazepine may 
I reduce serum concenơations of thyroid hormones through 
ị enzyme induction—see under Interactions of Levothyrox- 
; ine, p. 2341.3.

For mention of the eííects of antiepileptics on sexuaì 
Ịìmaion ín male epileptic patients, see under Phenytoin, 
p. 540.3.

Effects on the eyes. On rare occasions lentinilar opacities 
have been assodated vvith carbamazepine.1 Retinotoxidty 
assodated with long-term carbamazepine use has been 
reported7 in 2 patients. Aíter stopping the drug visual 
íunction and retinal morphological changes improved. A 
revievv5 of the effea ol antiepileptics on the eyes noted 
that despite repons of colour Vision disturbances and 
impaừed conơast sensitivity assodated with carbamaze- 
pine therapy, studies in healthy subjects had shown con- 
ũiaing results.

1. Anonymous. Adverse ocular eỉỉects of systemỉc drugs. Med Lert Drvgs 
Ther 1976; 18: 63-4.

2. Nielsen MV, Syversen K. Possible retinotoxic e fíea  of carbamazepinc. 
Aơa ophlhaỉmàl (Capenlt) ỉ 986; 64: 287-90.

3. Hỉlton EJR. ti  aỉ. The e ííea  oí antieptỉepùc drugs on visual períormanee. 
Stiĩurr 2004; 13: 113-28.

Effects on the heort. A reviewI of reports of cardiac eHects 
assodated with carbamazepine revealed that patients 
could be divided into 2 distinct groups based on their 
symptoms. One group consisted mainly of young patients 
vvith non liíe-threatening sinus tachycardia aher carba- 
mazepine overdosage while the other group was com- 
posed of older íemale patíents with potentially life-threa- 
tening bradycardia or AV block assodated vvith 
therapeutic or modestly raised blood concenơations of 
carbamazepine. Hovvever, there has been a report of íatal 
syncope, probably due to ventricular asystole, in a 20- 
year-old patienL2 Carbamazepine should be avoided in 
patients who develop conduaion abnormalities, or who 
have conditions such as myotonic dysưophy in which 
conductìon abnormalities are likely.1

Elevation of ventricular and atrial stimulation thresholds 
ỉ was reported in a 59-year-old man with a permanent dual-

chamber pacemaker, 5 days aíter starting carbamazepine for 
mania.3

For a report of caibam azepine producing íatal 
eosinophilic myocarditìs, see under Hypersensitivity, 
p. 515.1.

1. Kasarỉds EJ, et al. Carbam azepine-m duced cardiac dysỉunet on: 
charaaerizatỉon of tw o d ỉs tín a  dỉnỉcaỉ syndromes. Arck Intem Atd 
1992; 152: 186-91.

2. Stone s, Lange Ls. Syncope and  sudđen unexpecteđ deaứì attribute I to 
catbamazepine in a  20-year-old epUeptic. J  Neuroi Nturoiurg Psychi ĩtry 
1986; 49: 1460-1.

3. Ambrosỉ p, t í  a i  Carbamazepine and padng threshold. Lartcrt 1993; 3 42: 
365.

Effects on the immune System. There have been repons of 
hypogammaglobulinaemia assodated with carbama: e- 
pine.1'* The authors oí one report2 stated that this wa: a 
recognised but rare adverse eííect of carbamazepine a td 
noted that the UK CSM had 9 reports on file of hypo- 
gammaglobulinaemia or gammaglobulin abnormalit es 
related to  the use of carbamazepine.

1. Moschione Casưo APB, tí  al. Seeondary hypogammaglobiHnemia a! :er 
use of carbamazepíne: case rep>ort and revievv. Rev Hosp CHn Fac Med do 

i Paulí) 2001; 56: 189-92.
1 2. Hayman G. Bansaỉ A. Antibody dcíidency associated with carbama e-
: pine. BMJ 2002; 325; 1213.
í 3. Rỉcc CM. tí  al. Recurrent herpes simplcx virus f  ncephjliũs secondor> to 
•; carbamazcpine induced hypogammaglnbuỉmaemia. J Nturoỉ Nrarps. r<Ị 
i PĩyM auy 2007; 78: 1011-12.
t 4. Tamada T, tí al. Secondary bronchiolitis obliterans nrgani&) Ig 
i pneum onia ỉn a potient \viih carbamazepine'induced hypogaưunjg 0- 

bulinenda. Tĩiorax 2007; 62: 100.

Effeds on the liver. A report in 1990 commented thai 3Í 
499 reports of unwamed effects of carbamazepine on t! e 
livcr about half comprised only abnormal results fro n 
liver íuna ion  tests;1 hovvever, deaths have occurred fro n 
liver íailure1-2 or hepatic necrosis.3 Reversible vanishir g 
bìle d u a  syndrome has been associated with long-tern 
use of carbamazepine.4

Hepatotoxicity may lorm part of the antiepilept c 
hypersensitivity syndrome reported with carbamazepir e 
(see p. 515.1).

1. Hadỉic N. tí al. Acuie llver ỉaiỉure induced by carbamaxepine. Arch L'is 
Chiỉd 1990; 65: 315-17.

ị 2. Zuckcr p. tí a l  Faial carbamazepine hepatitis. J  Pediatr ỉ 977; 91: 667-8.
I 3. Smiíh DW, tí  aỉ. Fatal hepatỉc necrosỉs aisociated with m uỉúple 

anticonvulsant iberapy. Aust N  Z J  Med 1988; 18: 575-8 ỉ .
4. Ramos AMO, tí  a i  Reversible vanishỉng bile d u a  syndrome induccd by 

carbamazepine. Enr J Castroơìierol Htpatol 2002; 14: 1019-22.

Effects on mental (unction. Carbamazepỉne therapy has 
been assodated in a few patients with the development of 
aoite psychotic and paranoid symptoms1'3 and with phc- 
bias2 and mood disturbances, induding mania4 and me - 
ancholia.5 One case of acute paranoid psychosis was assc - 
ciaied with the addition of carbamazepine to long-tem  
sodium valproate therapy in a patient subsequently diag - 
nosed as having a schizotypal personality.3 For nonconvu - 
sive status epilepticus assodated vvith carbamazepine pre - 
senting as psychiatric disorders, see under E íleas on t h : 
Nervous System, p. 515.1. The problems of antiepilepti: 
therapy adversely aheaing cognition and the risk of moo I 
disorders, including suiddal ideation, are điscussed 0:1 
p. 508.3.

1. Berger H. An unusuaỉ m anỉlestaiion oỉ Tcgreiu) ícarbama/epint I 
toxicỉty. Ann Intcm Med 1971; 74:449-50.

2. Maihevv G. Psychiatric symptoms associated vviih carbamjzepine. 3M ĩ 
1988; 296: 1071.

3. McKee RJW. tí a i  Acute psychosìs w ith carbamazepưie and sodiur 
valproate. Lanetí 1989; ỉ: 167.

4. Reiss AL. O DoruieU DJ. CarbamazepiDe-induced mania in two chiỉdrer 
caje report. J  Cìin Psychiatry 1984; 45: 272-4.

5. G aidner DU Cowdry RW. Development of melancholia durin 
carbamazepine ưeatm em  ỉn borderlỉne personality disorder. J  Clb 
Psỵehapharmacal 1986; 6: 236-9.

Effectỉ on the nervous System. ASEPTÌC MENINGÍĨIS. Aseptii 
meningitis has developed in a patient vvith Sjõgren': 
syndrome given carbamazepine. It abated w hen the druí 
was withdrawn and symptoms recurred on rechallenge. 
Aseptic meningitis has also been assodated with carba- 
mazepine in patients vvithout Sjõgren's syndrome.2-4

1. Hiỉton E. Stroh EM. Aseptic meningíús associated vvith adminỉstration o 
carbama2Cpine. J  ỉnỊca Dừ 1989; 159: 363-4.

2. Simon LT, tí  ai. Carbamazepỉne-lnduced aseptic meningitís. Ann ĩnterr 
M<d 1990; 112: 627-8.

3. Hemet c, tí ai Asepủc meningiús secondary to carbamaxepịne 
ưearm eni of raaníc-deprcssivc iỉỉness. Am J Psychiứtry 1994; 151: 1393.

4. Dang CT, Rỉley DK. Ascptỉc mentngitỉỉ secondary to carbamazepine 
therapy. Clin ỉrtịect Dis 1996; 22: 729-30.

ENCEPHALOPATHY. Carbamazepine-induced encephalopathy 
wiih symptoms resembling Creutzíeldt-Jakob disease was 
reported ứi a 71-year-old man; the cognitive decline, bra- 
dytónesia, tremor, and abnormal EEG improved on stop- 
ping carbamazepine.1 In another report,2 carbamazepine 
use was assodated vvith the development of hyperammo- 
naemia and assodated behavioural changes on 2 occa- 
sions.

1. Horvaili J, t í  aỉ. Caỉbamazepmc encephalopathy raasquerading as 
Creutzfeldt'Jakob disease. Nturoỉơgy 2005; 65: 650-1.

2. Ađams EN. tí  aì. Caxbamazcpìne-induced hyperanunonemìa. Am J 
Heaỉth-Syst Pharm 2009; 66: 1468-70.
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EXTRAPYRAMIDAL EFFECTS. Although carbamazepine has been 
assodated with extrapyramidal adverse effects,M it has 
also been tried in the treatm ent of movement disorders— 
see under Uses and Adminisưation, p. 513.2.

1. Schvvamman MJ, Leppik IE. Carbamazepíne-induced đyskinaìa and 
ophthalmopỉegia. CUvt clin J  M td  1990; 57: 367-72.

2. sõm an p. tt al. Dyslonỉa—a rare manỉíestatỉon of carbamaaepỉne 
toxỉcỉty. PostỊrad Med J 1994: 70: 54-3.

3. Lee iw .  Petãistent dystonia assodated with caibamaaepine dierapy: a 
case report. N Z M td  J  1994; 107: 360-1.

4. Stryjer R, t t  al. Segm enul dyttonia as the sole raanưestatỉon oí 
caibamaaepine toxicũy. Gm Hosp Psychiaừy 2002: 24: 114-15.

STAtUS EPILEPUCUS. Nonconvulsive status epilepticus, mis- 
diagnosed as behavioural and psychiatrìc disorders, was 
reported1 to have been pređpitated by carbamazepine in 2 
patients; seữure control and behaviour improved when 
carbamazepine was stopped and replaced with valproate.

1. M arỉnỉ c  t í  al. Nonconvuỉsive status epilepticus predpitated by 
carbamazepine presenting as dỉssocỉatíve and  affcctive dỉsorden ỉn 
adolescents. J  Chỉlđ Neurol 2005; 20: 693-6.

Effech on the sldn. Rashes occurring with caibamazepine 
may íoim part oí an antiepileptic hypersensitivity 
syndrome (see belovv). In a report,1 erythema multiíorme 
occurred vvhen a generic ỉormulation was given instead of 
a proprietary brand of carbamazepine. Skin Iesions 
resolved when the patient stopped taking the generic íor- 
mulation and did not recur w hen the proprietary brand 
was restarted. In another report, a 6-year-õld boỹ devel- 
oped Stevens-Johnson syndrome 5 weeks ạíter caiba- 
mazepine was added to valproic add, vvhich he had been 
takúig as soỉe antiepileptic therapy for several vveeks.2 
Carbatnazepine was stopped and the patỉent evẹntually 
made a full recovery; valproỉc ad d  was continued because 
it was not thought to be the causatíve agent (but see 
under Valproate, p, 556.1). Fatal toxic epidennal necroly- 
sis has been seen w hen carbamazepine was given to a 
patient who had previously had Stevens-Johnson 
syndrome durìng carbamazepine treatm ent.3 Pseudo 
mycosis íungoìdes vvith lymphoid ceU inflltration of the 
dermis and raised liver enzymes has been reported4 in a 
54-year-old man who was taking carbamazepine for sei- 
zures; symptoms resolved within about 2 weeks of stop- 
ping therapy.

For a vvaming tha t severe skin reactions may be more 
likely in patients oi certain genotypes, see Skin Reactions, 
under Precautions, p. 516.1. For the relative inddence of 
skin reactions to diíỉerent antiepileptics, see under 
Phenytoin, p. 541.1.

1. Busch RL. Generic carbamazepine and erythem a m uỉtiíonne: generic- 
drug nonequivalcncy. N  Engi }  Med 1989; 321: 692-3.

2. Keattng A. Blahunka p. Carbamazepine-ỉnduced Stevens-Johnson 
syndrome ỉn a child. A m  Pharmaeoứter 1995; 29: 538-9.

3. Huang L-Y, t í  al. Fatal toxỉc epidermaỉ necrolysis inđuced by 
carbamazepỉne treatm cnt ỉn a patỉent w ho previously had carbamaze- 
pine-induced Stevens-Johnson syndrome. J  Pơhnos Míd Assoc 2007; 106:

' 1032-7.
4. Gủỉ Ùa t í  ai. Caibamazepỉne-tnduced pscudo mycosis hingoidcs. Ann  

Pharmacother 2003; 37: 1441-3.

Hypersensitivity. An antiepileptic hypersensitìvity 
syndrome, comprising íever, rash, and lymphadenopathy 
and less commonỉy hepatosplenomegaly and eosinophiỉỉa, 
has been assodated with some antíepileptic drugs indud- 
ing carbamazepine.10 Although a literaturẹ search1 was 
only able to find 20 published cases to 1986, 22 cases had 
been reported to the Ausưalian Adverse Drug Reactions 
Advísory Committee between 1975 and 1990. Some have 
estimated the inddence at 1 in 1000 to 1 in  10000 new 
exposures to aromatic anticonvulsants,2'3 but the true ind- 
dence is uncertain due to vaiiations in presentađon and 
reporting. Most reactions occurred vvlthin 30 days of the 
start of carbamazepine treatm ent,1 although symptoms 
may occur anyvvhere betvveen 1 and 8 weeks after expo- 
sure.2 In previously sensitised individuals the reactions 
may occur vvithin 1 day of rechallenge. The potential for 
cross-reactivity betvveen carbamazepine, phenobarbitaL 
and phenytoin is about 75%, and patíents who develop 
the syndrome, and their dose relatives, should be wameđ 
of the risk assodated with use ot these antiepỉleptics.2 Sus- 
peaed  cross-sensitivity betvveen carbamazepine and lam- 
otrigine has also been reported in a patient.4

Carbamazepine antibodies were detected in  an 8-year- 
old child who developed symptoms of serum sickness 
induding fever, skin rash, oedema, and lymphadenopathy 
during treatment w ith caibamazepine.5 Hypersenátivity to 
carbamazepine w ith multisystem eỉỉects dinically resem- 
bling a mononudeosis syndrome wạs repotted in a 15-year- 
old boy 2 vveeks after starting monotherapy w ith 
carbamazepine;4 all symptoms resolved on stopping 
carbamazepine and giving prednisone. There have been 
other cases7'* of an  inỉectious m ononudeosis syndrome 
assodated with hypersensitivity to carbamazepine, leading 
the authors to suggest tha t reactivatíon of hum an 
herpesvirus 6 or 7 iníection is a coíactor and an early 
manưestation of carbamazepine hypenensltivity syndrome; 
however, íurther studỉes are vvarranted.

A hypersensitivity reaction produdng fatal eosinophilic 
myocarditis has been reported in a 13-year-old patìent; 
iniúal symptoms mimicked scarlet fever.10 A 21-year-old 
vvoman developed £atal tulminanl hepatic ỉaiiure after 
taking carbamazepine for about 2 months,- she had 
presented with initỉal symptoms of íever, breathlessness, 
bloody diarrhoea, and a spreading rash.11

Generalised erythroderma with renal, hepatic, and bone- 
marrow íailure (charaaerised by hypercellularity and 
dyserythropoiesis) has been reported12 in an 81-year-old 
man 50 days after startỉng carbamazepine therapy. 
Symptoms recurred following an inadvertent rechallenge. 
The presence of underiying lymphoproliíerative disease 
may have potentiated the severe drug-induced reaction.

ư  the antiepiỉeptic hypersensitivity syndrome develops, 
immediate withdrawal of carbamazepine is recommended. 
In most cases this is all that is required and does not seem to 
predpítate an inaease in seừures, compared with gradual 
withdrawal.n

Successíul desensitisation to carbamazepine was 
reported14 in a 12-year-old boy who wac senãtive to 
caibamazepine, sodium valproate, and phenytoin. Startíng 
with a lovv dose of carbamazepine 100 micrograms daily the 
dose was doubled, generally every 2 days, up to ỊOOmg 
daily. The dose was then gradually increased over 4 weeks 
to a maintenance dose oí 200 mg twice daily. The same 
technique was used to desensitise 7 patients, all of whom 
developed dramatic skin rashes w hen first exposed to 
carbamazepine.ls Carbamazepine therapy in full doses was 
achieved vvithout problem in about 6 vveeks. Some2 
consider that desensitisation is not to be recommended in 
padents with full-blown antiepileptic hypersensitivity 
syndrome.

1. Anonymous. Andconvulsants and ỉymphadenopathy. WH0 D ntỊ ỉn f  
1991; 5: l i .

2. Knowle$ SR. et ai. Antỉconvuỉsant hyperscnsitìvity syndrome: inddcncc, 
prcventìon and management. Dru$ SaỊtty 1999; 21:489-501.

3. Bcssmcrtny 0 , et ai. Andepilepdc bypersensỉtỉvỉty syndrome in children. 
Ann Pharmacother 2001; 35: 533-8.

4. Aouam K, tí  a i  Hypersenaitìvỉty syndromc Lnduced by antíconvuUants: 
possible cross-reactìvity between carbamazepine and ỉamotrigine. J  ơ m  
Pharmacol 2009; 49: 1488-91.

5. Hosoda N, tí  ai. Antícarbamazepỉne antỉbody ỉnduced by caibamazepine 
in a patìent wỉth severe serum ỉỉdcness. Arch ữis ơù ỉd  1991; 66 :722-3.

6. M erỉno N. tí ai. MultUystem hypcrsensitìvtty reaction to caibamazepỉne. 
Ann Pharmatoứưr 1994; 28 :402-3 .

7. Zeỉỉer A, t í  al. Drug hypersensỉtívity syndrom e to caibaznazepỉne and 
hum an  h c rp «  vừus 6 in/ection; case report and ỉỉcerature revicvr. 
ỉrựeaùm 2003; 31: 254-6.

8. Aỉhara Y, tí  aỉ. Caxbamazepine-induced hypersensitỉvity syndrome 
assocỉated wỉth transient hypogammaglobuỉỉnactnỉa and reaciỉvatìon oỉ 
hum an herpesvứus 6 ỉníectíon demonstrated by rcal-ứmc quantítatỉve 
polymerasc Chain reactíon. Br J  Dermatoi 2003; 149: 165-9.

9. Oskay T, t í  ai. Assocỉatỉon of anticonvtỉỉsant hypcrsensitivỉty syndrome 
wỉth Hcrpcsvừus 6, 7. Epìlepsy B a  2006; 70: 27-40.

10. Saỉzman MB, t í  ai. Caibamazepỉne and ỉatal eosỉnophilỉc myocarditỉs. N  
Engỉ J  Med 1997; 336: 878-9.

ỉ 1. Syn W-K, tí  ai. Carbaroaxepine-induced acute livcr ỉaiỉure 3Ỉ pan  oí the 
DRBSS syndrome. ĩnt J  Cỉừĩ Praa 2005; 59: 988-91. Correction. ibid.; 
1371.

12. Lombardỉ SM. t í  al. Severe muỉtỉsystemỉc hypersensiúvity reacrion to 
caibamazepine induding đyserythropoietic anemia. Artỉt Pharmacoứưr 
1999; 33: 571-5.

13. Pinnoham ed M. tí  a i  Hypersensitivỉty to carbam aiepine and lamotri- 
gine: dỉnlcal connderadoni. Br J  Qin Pharmacol 2000; 49: 519P-520P.

• 14. Smith H. Newton R. Ađverse reactions to  carbanuzepỉne managed by 
desetưiósatìoa. Lanctí 1985; i: 753.

15. Eames p. Adverse reactỉonỉ to carbamazepỉne managed by desensitisa* 
tion. Lanctí 1989; ỉ: 509-10.

Sudden unexplained death in epilepsy. Sudden unex- 
plained death in epilepsy (SƯDEP), a common cause of 

'seizúre-related mortality in patients with chronic epilepsy, 
has been reviewed.1'2 Risk ỉactors may indude early onset 
of epilepsy, ừequent generaỉised tonic-donic seizures, 
intraaability, írequent raedication changes, and polyther- 
apy. Carbamazepine use has also been implicated but the 
evidence was considered to be tenuous although írequent 
dose change resultìng in plasma-carbamazepine levels out- 
side the therapeutic range was found to be an indepen- 
dent risk íaaor. Although the FDA in the USA had 
required data about the spedíic risk of SUDEP to be 
induded in the prescribing iníormation £or the newer 
antiepileptíc drugs gabapentin, ỉamotriỊÌni, tiagabine, topira- mate. and zonúamide, some commentatoR5 consider that 
none of these antiepileptics have shown an assodated 
change in  the risk of SUDEP. It has been suggested2-3 that 
the inddence of SUDEP is related to  the disease rather 
than a spedũc drug eữect.

1. Walczak T. Do antỉepileptỉc drugs pỉay a role ìn sudden unexpected 
death in eptỉepsy? Drug Safrty 2003; 26 :673-83 .

2. N asheí L  tí al. Rỉsk ỉactors in  sudden death  ỉn  epOepsy {SƯDHP): d ie 
qucst for medìanỉsma. Epiiqnia 2007; 48: 859-71.

3. Lathers CM. Schraeder PL Clinỉcaỉ phannacolqgy; drugs as a beneũt 
and /o r rỉsk in sudden unexpected death ỉn  epQepsy? J  ơ h t Pharmacoỉ 
2002; 42: 123-36.

Systemic hipos erythematosus. A review1 of 80 cases oỉ 
SLE-like syndromes assodated w ith catbamazepine that 
had been reported to the manuỉacturer suggested that the 
Ễrequency oi reports (less than 0.001%) was below that 
for ìdỉopathic lupus. There have been subsequent 
reports2-4 of late-onset SLE occurring aher up to 8 years of

carbamazepine therapy vvithout previous adverse eHects. 
The symptoms due to carbamazepine usually resolved on 
stopping ưeatment.

1. Jaỉn KK. System iclupuỉ erythem atoíus (SLE)-like syndrome$aasodated 
with caibamaxepine therapy. Drug Safety 1991; 6: 350-60.

2. Toepíer M. t í  tả. Drug-indũced systémỉc lupus erythematosus after 8 
yean oỉ treatm ent vvỉth carbamazepỉne. Eur J  ơ in  Pharmacol 1998; 54: 
193-4.

3. Pelỉzza L  tí  al. Drug-induced systemỉc ỉupus erythematosus aỉter 7 years 
of treatment w ỉth carbamazepỉne. Atía Biomed 2006; 77: 17-19.

4. Amerio p, tí ai. Drug-induced cutaneous ỉupus erythematosus after 5 
years of treatm ent vvith carbatnazepine. Eur J  Dermatol 2006; 16:281-3.

Treatment of Adverse Effects
In the ưeatment of carbamazepỉne overdosagẹ repeated 
doses of activated charcoal may be given orally to adults and 
children who have ingested more than 20 mg/kg; the aim is 
not only to prevent absorption bút also to aid elimination. 
Gastric Iavage may be conãdered iỉ unđertaken within 1 
hoúr of ingestion! Supportive and symptomátic therapy 
alone may then suỉãce, with particular attention to 
correcting hypoxia and hypotension; haemoperỉusiọn has 
been suggested for severe poisoning. ư  there is doubt about 
the diagnoãs, or ư multíple-dose oral actỉvated charcoal is 
being considered, then monitoiing plasma-carbamazepũie 
concentration can be useíul; it may also help determine 
when carbamazepine therapy should be restarted. See also 
Overdosage, below.

HypersenshivHy readions. For reíerence to successíul 
desensitisation in  patients sensitive to caibamazepine, see 
Hypersensitivity under Adverse EHects, above.

Overdosage. Carbamazepine poisoning and its manage- 
m ent has been reviewed.í Management is mainly suppor- 
tive, with prompt attention to ainvay management and 
seizure conưol. Activated charcoal shouỉd be given; 
aỉthough multiple-dose activated charcoal has been 
recommended fõr caibamazepine overdosage, care must 
be taken to protect the airvvay since carbamazepine inhi- 
bits intestinal motility and there is a signihcant risk o{ 
aspiration. In patients vvith seizures unresponsive to 
benzodỉazepines phenobaibital should be used; phenytoin 
is not a drug oi choice in this situation. Hypotensỉon is 
rare, and should be managed with Huid and vasopressor 
support; hypotension with re&actory seizures should be 
treated aggressively as it has led to permanent neurologi- 
cal disability and death.

Haemodialysis or haemoperíuãon may be vvarranted in 
patients vvith unstable cardiac status or status epilepticus 
complicated by bowel hypomotility and unresponsive to 
more convendonal therapy. However, a report2 of the use of 
plasmapheresứ in  the ưeatment of an acute overdose oỉ 
carbamazepine conduded that plasmapheresis removed a 
very small percentage of the totãl body load of carbamaze- 
pine and could not be recommended. As carbamazepine is 
highly protein-bound, albumin-enhanced continuous 
venovenous haemodialysis was tried and ỉound to be 
ellectíve in the ưeatm ent of a 10-year-old child after 
ingestíon of I.4g  of carbamazepíne.3

ỉ . splỉler HA. M anagement of carbamazepine overdose. Pediair Emtrg Can 
2001;17:452-6 .

2. Kale PB, t í  al. Evaỉuatỉon of plasmapheresis in the treatroent oỉ an acute 
overdose of carbamaxepỉne. Ann Pharmaather 1993; 27:866-70.

3. Aỉkenazỉ DJ, et ai. M anagement of a severe carbamazepine overdose 
using aỉbum in-enhanced continuous venovenous hemodiaỉysls. 
Pediãtria 2004: 113:406-9.

Precautìons
Carbamazepine should be avoided in patients with AV 
conduaion abnormalities. It should not be given to patients 
with a history of bone marrow depression. Carbamazepine 
should be given with caution to patients with a history of 
blood disorders or haematological reactions to other drugs, 
or of cardiac, hepatic, or renal disease. Patients or their 
carers should be told how to recognise signs of blood, liver, 
and skin toxidty and they should be advised to seek 
ũnmediate medical attention ư symptoms such as fever, sore 
throat, rash, m outh ulcers, bruising, or bleeding develop. 
Carbamazepine should be tvithđravvn, ư  necessary under 
cover of a suitabỉe altemative antiepileptíc if severe, 
progresãve, or symptomatic leucopenia develops, or u  
symptoms suggestive of Stevens-Johnson syndromẽ or toxic 
epidennal neơolysis occur. Licensed product iníormation 
recommends blóod counts and hepatic and renal-function 
tests betore starting carbamazepine therapy and perìodically 
during treatment, but the BNF considen the evidence of 
practical value unsatlsíactory. CUnỉcal monitoring ỉs oí 
primary importance throughout treatment. Some patients 
of Asian ancestry may be at increased risk of severẹ. skin 
reactions; for recoiiunendations that such patients' 
genotype should be tested beíore beginning carbamazepine, 
see Skin Reactions, p. 516.1.

Care is required in identifying patients w ith mixed 
seizure disorders that indude generalised absence or 
atypical absence seizures, who may be at risk oí an increase
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in  generalised seizures ư given carbamazepine. Carbamaze- 
pinc may also exacerbate absence and myodonic seizures.

Care is requữed when withdrawing caibamazepine 
therapy-^see also Uses and Adminisưation, p. 512.3.

Sịnce carbamazepine has mild antimuscarinic properties 
caution should be observed in padents w ith glaucoma or 
raised inữa-ocular pressure; scattered punctate lens 
opadtíes occur rarely with carbamazepine and it has been 
suggested that patients should be examined perìodicaUy for 
eye changes.

Abuse. Overdosage requiring hospital admission has been 
reported after abuse of carbamazepine.1

1. Cravvíord PJ, Fỉsher BM. Recreatỉonal overdosage of carbamazepine in 
Paisley drog abuscrs. Scott Med J  ỉ 997; 42: 44-5.

Breast feeding. The American Academy of Pediatrics con- 
siders' that carbamazepine is usually compatible with 
breast íeeding, although there have been reports2 of tran- 
sient cholestatic hepatitis in breast-fed inlants.

For íurther comment on antiepileptic therapy and breast 
íeeding, see p. 508.3.

1. American Academy of Pcdiatrics. The transỉer or drugs and other 
Chemicals inio hum an milk. Pediatria 2001; 108: 776-89. [Reiired May 
20I0Ị Correctỉon. ibid.; 1029. Also avallable at: hrtp://aappolicy. 
aappublications.Org/cgi/comem/Iull/pedialrics%5bl08/3/776 laccessed 
09/06/08)

2. Frey B. «  a/. Neonatal cholestatic hepatitis Irom caibamazepine 
exposure during pregnancy and breast lecding. Aim Pharmaathcr 2002: 
36: 644-7.

Dríving. For comment on anúepileptic dmgs and driving, 
see p. 509.2.

Muhiple sderosis. Exacerbation of symptoms of multiple 
sderosis has been reponed' in 5 patients on staning carba- 
mazepine therapy íor paroxysmal neurological symptoms 
and pain. There was a dose temporal assodation between 
staning catbamazepine and worsening of symptoms, fol- 
lowed by resolution when it was stopped. A 3-year íollovv- 
up observational study2 ỉound that out of 36 mulnple 
sderosis patìents who received carbamazepine therapy, 12 
developed neurological adverse elíects that mimicked a 
relapsẽ. The authors conduded that carbamazepine was 
assodated with higher rates of adverse eííects and stopping 
therapy than gabapentin or lamotrigìne.

1. Ramsaransing G, a  al. Worsening of symptoms o( muliiple sclerosis 
assodated vrith carbamazepine. BUI 2000: 320: 1113.

2. Solaro c, rt al. Antiepiỉeptic medícations ỉn muỉtỉplc sclerosis: adverse 
eỉĩects in a three-year follow-up srudy. Nturol Sá  2005; 25: 307-10.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Poiphyria Centre Svveden, dassiíies carbamazepine as 
porphyrinogenic; it should be prescribed only for compel- 
ling reasons and precautions should be taken in all 
patients.1

1. The Drug Database tor Acute Porphyria. Available at: hnp://w w w . 
drugs-porphyrU.org (accessed 17/10/11)

Pregnancy. For comments on the management of epilepsy 
during pregnancy, see p. 509.2.

There is an increased risk of neural tube deíects in inỉants 
exposed in utero to antiepileptics induding carbamazepine; 
syndromes such as cranioỉadal and digital abnormalities 
and, less commonly, deft lip and palate have also been 
described. Exposure to carbamazepine has been calculated 
to  cany a 1% risk of spina biCda.1 A 'carbamazepine 
syndrome' characterised by íadal dysmorphic leatures and 
mild mental retardation has been described;2 such 
syndromes are now oíten seen as aspects of a single 'letal 
antìepileptic syndrome'. There is also a risk of neonatal 
bleeding.

1. Rosa FW. Spỉna biíỉda in iníants of rvomen treared with carbamazepine 
during pregnancy . N  Bngl J  Mtd  1991; 324: 674-7.

2. Om oy A, Cohen E. Outcome of cỉùỉdren bom  to epiỉeptlc mothers 
treated with carbamazepine during pregnancy. Arch Dà Q dìi 1996; 75: 
517-20.

slan readions. The FDA has iỉsued a vvaming' that severe 
and potentially íatal skin reactions su ch as Stevens-John- 
son syndrome and toxic epidermal necrolysls are signiíĩ- 
cantly more common in patients w ith the HLA allele HLA- 
B*1502, which occurs almost exdusively in peisons of 
Asian ancestry. They recommend that patients with such 
ancestry should be screened for the presence of this allele 
beíore beginning therapy with carbamazepine, and ư pre- 
sent the risks and beneíits of therapy should be considered 
with particular care; those who have already taken carba- 
mazepine for more than a few months without developing 
skin reactions are, however, at low risk of them ẽver 
developing, regardless of genotype. Similar recommenda- 
tiọns have since been issued in the UK by the MHRA.2 See 
also under Phenytoin, p. 542.1.

1. FDA. Inỉormation ỉor healthcare proỉcssionals: dangerous or even íaial 
sk ỉs  reactions-carbam azepine (m arketed as Carbaữol, Equctro. 
Tegretol, and gcnerics) (issucd 12ih December. 2007). Available aL 
http://www.fda.gov/Dm  gs/DnigSaíciy/PosữnarkeiDrugSatciylníorma 
tìonforPatíemsandProvỉders/ucml24718.htm (accessed 25/08/10)

2. MHRA/CHM. Carbamazepine: gcnetic testing recom m ended in  some 
AsUn populatỉons. Drug Saftíy Update 2008:1 (9): 5. AvaQabk ac http :// 
www.mhia.gov.uk/home/ỉdcplg?IdcService=GET_FILE&dDocName=- 
CON0ỉ450ó&RevỉsÌonSolectỉoiaMethod»Latest (accessed 09/06/08)

Interactions
There are complex interactions betvveen antiepileptics and 
toxidty may be enhanced vvithout a corresponding increase 
in antiepileptic activity. Such interactions are vety variable 
and unpredictable and plasma monitoring is often advisable 
vrith combination therapy.

The metabolism of carbamazepine is reported to be less 
susceptible to inhibition by other drugs than that of 
phenytoin but a few dmgs are reported to inhibit its 
metabolism by the cytochrome P450 isoenzyme CYP3A4, 
resulting in raised plasma concenưations and associated 
toxicity. Conversely, drugs that induce CYP3A4 may 
increase the metabolism of carbamazepine, leading to 
reduced plasma concentrations and potentially a decrease in 
therapeutic effect. iicensed product iníormation advises 
that, in such situations, the dose of carbamazepine should 
be adjusted accordingly and/or the plasma concentrations 
monitored.

Carbamazepine is itself a hepatic enzyme inducer, and 
induces its own metabolism as well as that ọf several other 
dmgs including some antibacterials (notably, doxycycline), 
an ticoagulants. and  sex horm ones (notably oral 
contraceptives). Carbamazepine and phcnytoin may 
mutually enhance One anotheris metabolism. The metab- 
olism of carbamazepine is similariy enhanced by enzyme 
inducers such as phenobarbital.
General reíerences.

1. Spìna E. tí ai. CUnically signiíỉcam pharmacokinctic drug Intcractions 
with carbamazepine: an update. c/m Pharmacokintí 1996; 31: 198-214.

Alcohol. Alcohol may exacerbate the CNS adverse eííecls 
of carbamazepine and vice versa.

Analgesics. Dextropropoxyphme has been reported to cause 
substantial elevation of serum-carbamazepine concentra- 
tions1 and carbamazepine toxidty,1-2 probably due to inhi- 
bition of carbamazepine metabolism.1

Use of enzyme-inducing antiepileptics such as carba- 
mazepine aííects the threshold for use of antidote in the 
treatment of paracetamol poisoning, see p. 118.3.

For the eííect of carbamazepine on methadone. seep. 90.3, 
and on tramadol. see p. 140.3.

1. Dam M, Christiansen J. Imeracrion of propoxyphcne wiứi carbamaze- 
pinc. Lanctí 1977; ti: 509.

2. Yu YL tí  a i  ỉnteraction between carbamazepine and dexưopropoxy- 
phene. Postgrad Med J  Ì9S6; 62: 231-3.

Anihelminticỉ. For the effect of carbamazepine on mebend- 
azole and praàquantel, see p. 160.1 and p. 165.2, respec- 
tively.

Antìbacterials. The antimycobacterial isoniaãdand 
macrolides’ such as clarithromycin, eryíhromyán. and tro- 
leandomycin have been reported to causc substantiai eleva- 
tions of serum concentrations of carbamazepine and 
symptoms of carbamazepine toxidty. Clarithromycin has 
also been reported to have caused hyponatraemia when 
added to carbamazepine therapy in a 30-year-old epileptic 
woman.4 RiỊampicin and isoniazid decreased the serum 
concenưations oí carbamazepine in a 44-year-old vvoman
being treated  for bipolar disorder and  suspected tuber- 
culosis, resulting in hypomania.5

Use of caibamazepine vvith isoniazid may increase the 
risk of isoniaád-induced hepatotoxicity.

1. Vaỉsalan v c  Coopcr GL Carbamazepine imoxỉcation caused bỵ 
inieraciion with isoniarid. BMJ 1982; 285: 261-2.

2. VVright JM. t í  a i  Isoniazid-induccd carbamazepine toxỉdty and vic? 
vcrsa. N E ngU M ed  1982; 307: 1325-7.

3. Pauwcb o . Factors conưibuling to carbam azepỉne-m aaolíde ìnterac- 
ÙOŨS. Phannacoỉ Rcs 2002; 45: 291-8.

4. Kanbay M. tí al. Hyponatremìa duc to an  additive effeCT of 
carbamaicpinc and clariihrom ydn. South Med J  2007; 100: 222.

5. Zolezzi M. Antỉtuberculusis agcnis and carbamazcpine. Am J  Psychiatry 
2002; 159: 874.

Anticoagulants. For the e íle a  of carbamazepine on warf- 
arin, see p. 1532.1.

Antidepressants. As vvith all antiepDeptics, antídepressants 
may antagonise the antiepíleptic activity of carbamazepine 
by lowering the convulsive threshold.

Antidepressants such as desipramine,' /luoxetine,1 Ịlttvox- 
amineS nefazodoni* (and perhaps ơazodoneĩ), and viloxaúnà 
increase plasma concentratìons of carbamazepine and may 
induce carbamazepine toxicity. A toxic serotonin syndrome 
(see p. 443.2) has been reported in a patienl who received 
Quoxetine with carbamazepine.7 Severe neurotoxicity 
reported during therapy with íithium and carbamazepine>-’ 
may be due to a synergistic effea as reports indicate that 
either drug was tolerated when not given vvith the other 
and measured plasma concentrations did not indicate 
overdosage.’ Hovvever. toxic serum concentrations of

lithium have also been reported, due to  carbamazepi te- 
induced acute renal íailure (see p. 431.3).

Because of the structural similarity to  tricy :lic 
antidepressants licensed product iníormation suggests t ìat 
caibamazepine should not be given to patients taking an 
MAOI or Tvithin 14 days of stopping such ưeatm ent.

St John's vvort has been shovvn to induce several d ug 
metabolỉsing enzymes (see p. 449.3) and consequentl' ■ it 
has been suggested that it might reduce the blc od 
concentrations of carbamazepine Ieading to  an increa ;ed 
risk of seizure.10 However, a multiple-dose study11 in 
healthy subjects reported that St John 's wort had no 
signiũcant e ỉíe a  on the pharmacokinetics of carbamazep ne 
or its active epoxide metabolite.

For the eííect of carbamazepine on antidepressants, ;ee 
Bupropion (p. 410.2), FIuoxetine (p. 424.2), Mianserin 
(p. 435.2), Nefazodone (p. 439.2), and Amitriptyl ne 
(p. 406.2).

1. Lesser I. Carbamazcpinc and desipramine: a tọxic rcacTion. J 7lỉn 
Psyvhiatry 1984; 45: 360.

2. Pearson HJ. Imeractỉon oí íluoxetine w ith carbamazepine. J  Tlirt 
Psychiatry 1990; 51: 126.

Ị 3. Fritze J. etai. ínicraction bctwcen carbamazepinc and nuvoxam inc. \cia 
Psyehiatr Soand 1991; 84: 583-4.

Ị 4. Aihion AK, VVoiin RE Nefazodone-induced carbamazepine loxiciry Am 
J Psychiatry 1996; 153: 733.

ị 5. sánchcr Romcro A. tí  ai Im eraction bctw ccn  trazodone md 
Ị carbamazepine. Ann Pharmacothcr 1999; 33: 1370.
ị 6. Scarpcllo JHB, Cottrell N. Overu.>e o( m onitorìng of blood co ncrr;ra - 
: tỉons of amiepilcptic drugs. B.VƯ 1987; 294: 1355.
1 7. Dursun SM, tí aỉ. Toxic scrotonin syndrom e a h e r íluoxetine >Ius
Ị carbamazepine. Lanott 1993; 342: 442-3.
Ị 8. Andrus PF. Lithium and carbamazepữie. J  Cỉin Psyehiatry 1984; 45: ‘ 25.
Ị 9. Chaudhry RP, VVaters ĐGH. Lỉthium and carbamazepine inieract on: 
i possible neurotoxicity. J ctin Psydùatry 1983: 44: 30-1.
Ị 10. CSAÍ/MCA. Remínder: $t John 's w o n  (Hvperỉcum ppríorati m)
I imeractions. Currem Problems 2000: 26: 6-7. Aỉso avsilablc at: h tĩ y.H 
! www.mhra.gov.uk/homc/idcplg?idcService=GET.Fn.H&dDocNan T=- 

C O N 007462& RevisionSclcctionM etỉtod«LaiestReleased (acceỉ »ed 
09/06/08)

11. Burstein AH. tí a i  Lack o í eííect of St John 's W on on carbamazữ) ine 
pharmacokỉnetics in heaỉthy volunteers. ơ in  Pharmacol Ther 2000; 68: 
605-12.

Antiepileptỉcs. Interaaions of varying degrees of clinical 
signiíicance have been reported between carbamazep:ne 

' and other antiepileptics.
Serum concentrations of carbamazepine are reponed to 

be reduced by phenobarbital, but vvithout loss of seizure 
conưol;1-2 this reduction is probably due to induction of 
carbamazepine metabolism.

The interaction with phcnytoin is somewhat mnre 
complex and the consequences vary. There is evidence of 
a lovvering of serum -carbam azepine concentratio  1S, 
presumably due 10 induction of metabolism by pheny- 
toin;1'3 in retum  carbamazepine has been reported both to 
lower and increase serum phenytoin—see p. 543.2. Again. 
these reports do not indicate a loss of seizure control or 
toxidty resultỉng from the interaction, although the 
possibility presumably exists. Gradually vvithdravving 
phenytoin from 2 patiencs vvho had been receiving 
carbamazepine and phenytoin resuịted in a dramatic 
increase in plasma-carbamazepine concentrations;4 orte 
patient exhibited neurotoxic symptoms. The authors 
recommended that plasma-carbamazepine monitoring 
should be canied out vvhenever phenytoin is vvithdra vn 
in patients ta kin g these two drugs together.

Valproic add produces an increase in serum concent a- 
tions of the aaive epoxide metabolite of carbamazepine. 
This is usually attributed to inhibition of its hydrolysis by 
epoxide hydrolase, although an  additional propoíed 
mechanism’ is inhibition of the glucuronidation of 
carbamazcpine-10.11-trans-diol, the compound 10 which 
the epoxide is converted under normal drcum stanc ỈS. 
Adverse effects may be a problem if unusually high epoxt de 
concenơations arise but, in general. this interaction is of 
limited dinlcal signỉỉicance. Hovvever, vaìpromide. the ami de 
derivative, is a much more powerful Lnhibitor of epoxĩde 
hydrolase than valproic add,6 í  and thereíore produtes 
greater increases in epoxide plasma concentrations w  th 
dinỉcal signs of toxidty.7 Switching ừom  sodium valpro. te 
to valpromide has resulted in toxicity in patients a so 
receiving carbamazepine.7 N either valproic a d d  r:or 
valpromide have any signiíicant effect on plast ìa 
concentrations of the parent drug, carbam azepit e. 
Valnoctamide, an isomer of valpromide, appears to be at 
least as potent as valpromide in inhibiting the elimination of 
the epoxide metabolite of carbamazepine.9 Valnoctamiie 
has been used as an anxiolytic, although it does appear to 
possess some aniiepileptic activity. For a report of a a  te 
psychosis assodated with the combination of carbama; e- 
pine and sodium valproate, see EHerts on M ental Functi m 
únder Adverse Eỉíects, p 514.3. For th e  eííects of 
carbamazepine on valproate, see p. 557.3.

Of the other antìepileptics stiripentol1011 has be:n  
reported to inhibit carbamazepine metabolism, wh le 
feỉbamate causes a sigriihcant fall in plasma-carbítmazepi ìe 
concentrations vvhich may require an increase in the dose of 
carbamazepine.12 However, another study15 has shovvr a

All cross-reíerences reler to entries in Volume A

http://www.fda.gov/Dm
http://www.mhia.gov.uk/home/%e1%bb%89dcplg?IdcService=GET_FILE&dDocName=-CON0%e1%bb%89450%c3%b3&Rev%e1%bb%89s%c3%8conSolect%e1%bb%89oiaMethod%c2%bbLatest
http://www.mhia.gov.uk/home/%e1%bb%89dcplg?IdcService=GET_FILE&dDocName=-CON0%e1%bb%89450%c3%b3&Rev%e1%bb%89s%c3%8conSolect%e1%bb%89oiaMethod%c2%bbLatest
http://www.mhra.gov.uk/homc/idcplg?idcService=GET.Fn.H&dDocNan
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significant increase in plasma-concentrations of the active 
epoxide metabolite, which may counteract the effect of the 
decrease in plasma concenưations of the parent compound. 
Neurotoxlđty has been seen after use of carbamazepine 
with la m o tr íg in e .1* The suggestion that this was due to raised 
concentrations of carbam azepine epoxide was not 
conhrmed in a controlled study in which the 2 drugs were 
used together saíely and eHectively.15 Toxic epidermal 
necrolysis occurred16 vvhen lamotrígine was added to 
carbamazepine therapy in a patient who had been taking 
caibamazepine for 3 years; symptoms resolvedprogressively 
when both drugs w êre stopped. Symptoms of carbamaze- 
pine toxidty have been repoited17 w hen le v e t ir a a ta m  vvas 
added to carbamazepine therapy; this interaction appeared 
to be due to a pharmacodynamic mechanism as blood Ieveỉs 
of carbamazepine and its epoxide metabolite were not 
altered. There have also been reports1* of catbamazeplne 
toxidty w hen to p ir a m a te  was added to caibamazepine 
therapy; symptoms resolved when the dose o! carbamaze- 
pine vvas reduced. ỉ u l m i n a n t  liver íailure has been 
reported19 after an increase in  adjunctive topứamate dose 
in a patient maintained on carbamazepine ỉor 2 years 
w ithout any signs of hepatotoxidty. The GABA agonist 
p ro g a b id e  has increased plasma concenơations of the 
epoxide metabolite, probably due to inhibition oỉ 
microsomal epoxide hydrolase.20 V ig a b a tr in  is reported21 to 
increase the dearance of carbamazepine by about 35%.

For the effects o f carbamazepine on e ứ io ỉio đ n d d e ,  see 
p. 521.3, on ỉa m o tr ig m c ,  see p. 530.1, on oxcarbazepừ te, see 
p. 534.2, on p r im id o n e ,  see p. 547.3, on tia g a b in e , see 
p. 550.3, and on tơ p ira m a te ,  see p. 552.3. For interactions 
with benzodiazepines, see below.

1. Cereghino JJ, t í  aỉ. The efficacy of carbamazepine combinatíons ỉn 
epỉỉepsy. ơ in  Pharmacol Ther 1975; 18:733—41.

2. Rane A, tí  aL K in e tia  of carbamazepinc and  its 10,11-epoxide 
m etaboỉỉte ứi chiidren. ơ in  Pharmacol Ther 1 976; 19:276-83.

3. christiansen  ĩ .  D a rí ' M . ĩnAuence of phenobariritaỉ and điphenylhy- 
danto in  on plasma carbamazepỉne levels in patíents with epilepsy. Acta 
Neurol Scartẩ 1973; 49: 543-6.

4. C hapron DJ, t í  ai. Unraasking the sỉgnificant enrym e-ỉndudng eừects of 
phenyto in  o a  se rum  carbamaxepỉne concentrations đurỉng phenytoin 
vvithdravvaL A m  Pharmaather 1993; 27: 708-11.

5. B erous I. tí  al. The mechanỉsm  oỉ the caibamaxepỉne-vaỉproate 
interactỉon in hum ans. Br J  ơ in  Pharmacol 1997; 44:21-7 .

6. Levy RH. t í  aỉ. Inhibitỉon of carbamazepỉne epoxide eỉỉmỉnatỉon by 
vaỉpromỉde and valproỉc add . Epiĩepàa 1986; 27: 592.

7. M eỉjer JWA. t í  ãỉ. Possíble hazard oỉ vaỉpromỉde*carbaraazepỉne 
combination therapy ỉn epỉlepsy. Lanctí 1984; L' 802.

8. Pỉsanỉ ĩ ,  t í  ai. EỈTect of vaỉproraỉde on the phannacolđnetío  o í 
carbarna2epine-10,ll*€poxlde. Br J  ơ ỉn  Pkarmaeoỉ 1988; 25: 611-13.

9. Plsani F, t í  a i  Im painnent of caxbamazepinc- 10,11 -epoxỉde dỉmlnacỉon 
by valnoctamide, a vaỉpromide ỉsomer. ỉn healthy  sutyects. Br J  ơ in  
Pharmacoỉ 1992; 34: 85-7.

10. Levy RH. tí  ai. Stirỉpentol level-dose reỉationshỉp and interactỉoQ with 
carbamazepỉne ỉn  epiỉeptỉc padents. Epiiepàa 1985; 26: 544-5.

11. Caxalỉ N. tí aL Inhibitõry tS cc i  of súrỉpentoỉ on carbamaxeplne and 
saquinavir metaboỉỉsm in  hum an. Br J  ơ iĩt Pharmacoỉ 2003; 56: 526-36.

ỉ 2. Aỉbanỉ F. t í  aL E ffea o ỉ leỉbamate on pUsma leveỉs o ỉ carbamazepỉne and 
its mctabolites. Eptíqaia 1991; 32: 130-2.

13. W agner ML, tí  ai. E flea  oỉ ỉeỉbamate on caxbaraaxepine and ịts major 
metabolltes, ơ in  Pharmacol Ther 1993; 53: 536-43.

14. W am er T, tí  at. Laraotrigine-ỉnduced carbamazepỉnc toxỉdty: an 
ỉnteractỉon wiĩh carbamazepỉne* 10.1 ỉ -epoxỉde. Epiltpsy B a  1992; 11: 
147-50.

ỉ  5. Stolarek t  tí  aỉ. Vỉgabatrỉn and  lamotrigine in reỉractory epilepsy. J 
Neurol Ncurosurg Psychỉatry 1994; 57: 921-4.

16. M ansouri p, t í  at. Toxic cpidermal necroỉysỉs assođated w ith 
concom ỉtant use of ỉamotrigine and carbamazepine: a case report. Ardi 
Dermatoỉ 2005; 141: 788-9.

17. Sisodiya SiM. t í  ai. Caibamaaepỉne toxỉdty duríng combinarion thcrapy 
with ỉevetiracetam: a  pharmacodynamíc inieraction. EpiUpsy R a  2002; 
48 :217-19 .

18. Mack CJ. tí  al. Interactỉon of topíramate vvith carbamazepỉne: tw o case 
reports and a revievv of dỉnical experience. Stíĩure 2002; 11:464-7.

19. Bjero K, t í  aỉ. Topỉramate and fuỉminant lỉver íaiỉure. Lanctí 1998; 352: 
1119.

20. Kroetz DL, tí  a i  ỉn vỉvo and ỉn vỉiro correlatỉon of microsomaỉ epoxỉde 
hydrolase inhibỉtion by progabide. ơ in  Pharmacol Ther 1993; 54:485-97.

21. SáncheZ'Aỉcaraz A, €t ai. EHect of vigabatrín on the phannacokínetícs oỉ 
carbamazepine. J  Clìn Pharm Ther 2002; 27: 427-30.

AntifungaU. Malaise, myodonus, and trembling were 
reported1 to have developed in a patient receiving carba- 
mazepine after the addition of m ico n a zo le  to therapy. K eto-  
con a zo le  was assodated w ith a signihcant increase in 
plasma-caibamazepine concentratìons Ũ1 • 8 epileptic 
patỉents stabilised on carbamazepine;2 plasma concenưa- 
tions of the epoxide metabolite were unchanged. A three- 
fold increase in serum-carbamazepine concentrations, 
reported3 in a patient aíter addition of flu co n a zo le  to carba- 
mazepine therapy, did not result in toxidty; however, the 
latter has been reported4-5 in  2 patientỉ stabilised on carba- 
mazepine who w ere given Suconazole. T e rb in a Ịỉn e  has also 
been reported4 to cause possible carbamazepine toxidty.

For the effect o! carbamazepine on iừ a a m a ĩo le ,  see 
p. 585.1.

1. Loupi E, et al. ĩnccractions médicamentcuscs e t mỉconazolc. Therapỉc 
1982;37:437-41 .

2. Spina E, tl  ai. Elevation o l plasma caibanuzepine concenưatlons by 
lcctoconazalc ỉn parients w ith cpiltpsy. Thtr DruỹMonừ 1997; 19: 535—8.

3. Elnch CK. t t  ai. FIuconazale-caibanuzepine interactioa. Seuth M t i  1 
2002; 95: 1099-1100.

4. Nair DR, Morris HH. Poiemial fluconazole-induced carbamazcpinc 
tox id ly . Ann pharmacothrr 1999; 33: 790-2.

ỉ .  Ulivelli M ,etal. Clỉnical evidence of ũucoiuiole-induced carbamazepine 
tox id ty . JN m rol 2004; 231: «22-3.

6. Baach NS, t t  al. Possibỉe carbamaiepỉne toxidty w ith terbỉnanne. Can J  
cỉin Pharmacoỉ 2006; 13: c228—c2 31.

Antihistamines. Terfmadine and carbamazepine are both 
highly protein bound and thereíore may compete for pro- 
tein binding sites. An 18-year-old woman receivlng carba- 
mazepìne as an antiepileptic had symptoms of neurotoxi- 
d tỵ  shortly after starting ơeatm ent vyith terienadine for 
rhinitis.1 The concenưatỉon o( free carbamazepine in  the 
plasma was higher than normal and retum ed to nonnal 
on stopping terỉenadine.

1. Hỉrsdìỉeld s, Jarosínsld p. Drug interacnon o í terĩenadỉne and 
carbamazepỉne. A m  Inttm  Med 1993; 118: 907-8.

Antimalarialỉ. Chloroquine and meỊloqmnt may antagonise 
the antiepileptic activity of carbamazepine by lowering the 
convulsive threshold.

Antiprotozoals. A patient receiving carbamazepine for 
bipolar disorder developed dizziness, diplopia, and nausea 
4  days after the addition of mứronidtaole ÍOI diverticulitis.1

1. Patterson BD. Possible interactíon betvreen metronỉdazole and caxba- 
mazepỉne. Anrt Phanruưother 1994; 28: 1303-4.

Antipsychotics. As with all antiepileptics, antipsychotícs 
may antagonise the antiepileptic activity of carbamazepine 
by lowering the convulsive threshold.

Inaeased  plasma concentrations of carbamazepine 
epoxide have been reported to occur during therapy with 
carbamazepine and loxapõư1 or quetìapũu,1 possibly due to 
inducúon of carbamazepine metabolism or inhibìtion of 
metabolism of the epoxide. Raised se rum concentrations of 
carbamazepine have also been reported in patients receiving 
haloperidol.J

For the ehect of carbamazepine on antipsychotics, see 
under Chlorpromazine, p. 1052.2.

t .  Collins DM, t t  al. Potentiaí intcraciion benvcen cubam axepine and 
Ioxapine; case repon and rctrospccúvc rcviCTí. A m  PharmacoỉhcT 1993; 
27: 1180-3.

2. Fĩtzgerald BJ, Okos AJ. Eỉevatỉon o ỉ carbamazepinc-10,11 -epoxide by 
quetỉapine. pharmaatherapy 2002; 22: 1500-3.

3. Isvahashi K. et aỉ. The drug-drug ỉnteractìon eSects oỉ haloperidol on 
plasma carbamaxepỉne Ỉevelỉ. clirỉ Neurữpharmacol 1993; 18:233-6.

Antivirols. The HTV-protease inhibỉtor ritonavir inhibits 
several microsomal liver enzymes and thereíore may 
potentially increase plasma concentrations of carbamaze- 
pine. Licensed product iníormation for ritonavir advises 
that such combinations may require monitoring. Carba- 
mazepine toxiáty has been reported1-2 after interaction 
with ritonavir. In one report,2 the patient vvas also taking 
nelỊinavir and ìopinavừ, both of which are substrates and 
inhibitors o! cytochrome P450 isoenzymes.

For the effect of carbamazepine on Hiv-protease 
inhibitors, see p. 987.3.

Concurrent use of carbamazepine and the NNRTI 
ẹfavirenz reduces the levels of both drugs; for hirther 
information see under Efavirenz, p. 976.1.

ỉ . Mateu-de Antonio J, Grau s. Rỉtonavỉr-ỉnduced carbamazepỉne toxỉdty. 
Ann Pharmacother 200Ỉ; 35: 125-6.

2. Bates DE, Herman RJ. Carbamazeplne toxicỉty induced by ỉopỉnavỉr/ 
ritonavir and  nelQnavỉr. Arm Pharmacother 20Ọ6; 40: 1190-5.

Anxỉolytics. For a discussion of the potential interactỉon 
betvveen carbamazepine and the anxiolytic valnoctamide, 
an isomer of the antiepileptic valpromide, see Antiepilep- 
tics, p. 516.3.

See also Benzodiazepines, below.

Benzodiazepines. The metabolism of benzođiazepines 
may be enhanced by induction of hepatic drug-metabolis- 
ing enzymes in patients who have received long-term 
therapy with carbamazepine; benzodiazepine plasma con- 
centrations are reduced, half-Uíe is shorter, and dearance 
is mcreased1'2 (see also Antiepileptics, under Interactions 
of Diazepam, p. 1069.1).

Some benzodiazepines may also affed carbamazepine. 
One group of workers reported that after additíon of 
clobcaam to carbamazepine therapy a dose reduction for the 
latter vvas required due to increased blood concentrations.3 
In a later study4 ỉt appeared that dobazam could produce a 
moderate increase in the metaboliỉni of carbamazepine. The 
plasma ratio of metabolites of carbamazepine, induding 
carbamazepine-10,ll-epoxide, to parent compound was 
increased in patients taking dobazam and carbamaxepíne.

1. Dhỉllon s, Richens A. Phannacoỉdnetỉcs of dỉaxepam h ỉ epiỉeptìc padcnts 
and norm aỉ voỉunteers ỉoỉkm ỉng inoavenous adm inỉsưadon. Br J  ơừ i 
Pharmacol 1981; 12: 841-4.

2. Lai AA, t í  a i  Tĩme-course o ỉ interactỉon bctween catbam aĩepine and 
donazepam  ỉn normal m an. ơ ủ t Pharmacot Ther 1978; 24: 316-23.

3. Pranceschỉ M .tía L  Gobazam  In điug-resỉstant and  alcoholic wỉthdrawaỉ 
sòzures. Clin Triaỉs J 1983; 20: ỉ 19-25.

4. Muữox JJ, tí  aỉ. The eữect oí dobazam  on steady State pỉasma 
concentratỉons of carbamaxepỉne and its meuboỉỉtes. Br J  ơ in  Pharmacol 
1990;29:763-5.

Cakium-channel bkxkers. Six patients vvith steady-state 
carbamazepine concentrations had symptoms oi neuro- 
toxidty consistent with carbamazepine intoxicatìon vvithin 
36 to 96 hours of the first dose of verapamil} In 5 paúents.

in whom plasma concentrations werẹ measured, there 
was a mean increase of 46% in total carbamazepine and 
33% in free carbamazepine; no e&ect on the plasma pro- 
tein bindỉng of carbamazepine was seen. The results sug- 
gested that verapamil inhibits the metaboỉism of carba- 
mazepine to an extent likely to have important dinical 
repercussions. There has also been a report2 of a patíent in 
whom diítúaem, but not nifedipiru, predpitated carbamaze- 
pine neurotoxidty.

For the effect of carbamazepine on dihydropyridme 
caldum-channel blockers, see under NUedipine, p. 1453.3.

1. Macphee GJA. t í  aỉ. Verapamil pottndates caibamaxepine neurotoxỉ' 
tìty : a dỉnỉcaỉly important inhỉbitory intetactỉon. Lanctí 1986; k  700- 
703.

2. Brodie MJ, Macphee GJA. Cazbanutzepỉne ocurotoxidty predpitated by 
diỉtiazem. BMJ 1986; 292:1170-1.

Gdosporín. For the ehect of caibamazepine on ddospor- 
in. see p. 1956.3.

Corticosteráds. For the eữect al carbamazepine on corti- 
costeroids, see p. 1619.3.

Danazol. Use of danazol with caibamazepine has beẹn 
reported to ũuxease the haU-lUe and decxeáse dearance oỉ 
carbamazepine,1 resulting in increases in plasma-carba- 
mazepine concentratìons of up to 100%lJ  and resuỉtant 
toxidty in sevetal patients.2

1. Krămer G, t í  ứl. Carbamazepine-danazol drug ỉnteractỉon: its 
mcchanism examined by a stabìe ỉsotope technique. Ther Drug Mortủ 
1986; 8: 387-92.

2. Zỉelỉnsỉd JJ, t í  ai. Cỉinícaỉỉy dgnỉũcant danazoỉ-carbamazepine 
ỉmeractỉon. Ther Drug Momt 1987; 9:24-7 .

Dermạtological drugs. Additíon of ừotretìnoin to regular 
carbamazepine therãpy appeared to reduce plasma con- 
centratíons oỉ the latter and its actíve epoxide metabolite.1 
Hovvever, no adverse events were noted during a 6-week 
period of treatment wỉth isoơetmoin. Nonetheless, 
licensed product iníormation íor carbamazepine recom- 
mends that the levels o f  carbamazepine are monitored u 
both are used together. / '

1. Maisden JR. E S e a  oi isotrctinoia an cu b am u ep in e  pharmacolánetics. 
BrJDermatoỉ 1988: 119:403-4.

DiureHcs. There has been a report of symptomatíc hypo- 
natraemia assodated with use of caibamazepine and a 
diuretic (hydrochlorothiaãde or Ịurosemide—see under Inter- 
actíons of Furosemide, p. 1390.1). Carhamazepine serum 
concentratíons are ỉnaeased by aataĩolamide.'

1. McBridc MC. Serum caĩbamazepẫne leveỉs are ỉncreased by acetaxol- 
amide. A m  Nturol 1984; 16: 393.

Ga$trointesfinal drugs. Cimetidine is reported to produce a 
transient increase in plasma-caxbamazepine concentra- 
tions, with a retum  to pre-dmetiđine vaỉues within about 
a vveek;1 some increase in adverse e&ects was seen. Ranìti- 
dine does not appear to affect plasma-carbamazepine con- 
centrations.2 Neurotoxidty has been seen in a patient 
receiving carhamazepine and metodopramide.*

1. Dalton MJ, t í  ai. Cỉmetidine and caiBamaxepỉne: a complex drug 
inieracdon. EpUepría 1986; 27: 553-8.

2. Daỉton MJ, t í  ai. Ranỉúdỉne does noc aỉter sỉngỉe-dose carbamazepỉne 
phannacokỉnetỉcs in healthy adults. ŨniỹĩnttỉỉCỉin Pharm 1985; 19:941-
4.

3. Sandyk R. Catbamaxepỉne and metodopramỉde interaction: possible 
neurotoxỉcỉty. BMJ 1984; 288: 830.

Grapeíruit juice. The bioavailability and plasma concen- 
trations of carbamazepine have been reported1 to be 
increased by grapeíruit juice.

ỉ . Garg SK, tí a i  Effect of grapeíruỉt juice on carbamazepine bioavaiỉability 
ỉn patíents wỉth epilepsy. Cỉin Pharmacol Ther 1998; 64: 286-8.

Levoihyroxine. For the effect of carbamazepine on 
levothyroxine, see p. 2341.3.

Neuromuscular blockers. For the effect of carbamazepine 
on suxamethmàum, see p. 2039.3 and on competitive neuro- muscuỉar blocktn. see under Atracurium, p. 2032.1.

Sex honnones. For the eãect oỉ carbamazepine on oral 
amtraaptìves, see p. 2243.2 and for the possible effed on 
tìboíone, see p. 2310.2.

See also Danazol, above

TheophyKne. A decrease in serum-carbamazepine con- 
centrations of about 50% was reported1 in an  epileptic 
paúent given theophyllỉne. The patient had seizures and 
the proposed mechanism was that thèophylline had 
increased the metabolism of carbamazepine.

For the eữect oỉ caibamazepine on theophylline, see 
p. 1235.1.

1. MỉtcheU EA. t í  aỉ. Inỉeractỉon bctween carbamazepine and theophylline. 
N Z M íd J  1986; 99: 69-70.

VHomins. The plasma concentration of carbamazepine vvas 
increased in 2 patients given nicotinamide.1
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For the eữect of antíepileptics, induding carbamazepine, 
on vitamin D concentrations, see Eữects on Bone under the 
Advetse Effects of Phenytoin, p. 540.2.

1. Bourgeois BFD, t í  a l  Intcractions bcrvveen primidone, caibamazepine. 
and  aicotm am ide. Naaology 1982; 32: 1122-6,

Pharmacokinetics
Carbamazepine iỉ slowly and irreguỉarly absorbed bom  the 
gastrointestinal tract and has a bioavailability of 85 to 100%. 
It is extensively metabolised in the liver, notably by the 
cytodirome P450 isoenzymes CYP3A4 and CYP2C8. One of 
its primary metabolites, carbamazepine-10,ll-epoxide, is 
also active. Carbamazepine is excreted in the urine almost 
entìrely in  the form of its metabolites; some are also 
excreted ỉn {aeces. Elinũnation of carbamazepine is reponeđ 
to be more rapid in children and accumulation of the active 
metabolite may often be higher than in adults.

Carbamazepine is vvidely distributed throughout the 
body and is about 70 to 80% bound to plasma proteins. It 
induces it ĩ own metabolism so that the plasma halMiíe may 
be considerably reduced aíter repeated dosage. The mean 
plasma half-life of carbamazepine on repeated dosage is 
about 12 to 24 hours; it appears to be considerably shorter in 
children than in adults. Moreover, the metabolism of 
carbamazepine is readily induced by dmgs that induce 
hepatic microsomal enzymes (see Interactions, p. 516.2).

Monitoring of plasma concenưations may be períormed 
when dinỉcally indicated and the therapeutic range of total 
plasma-carbamazepine is usually quoted as being about 4 to 
12mjcrograms/mL (17 to 50miaomoles)liơe), although 
this is subject to considerable variation. It has been 
suggested by some, but not all investigators, that 
measurement of free carbamazepine concentrations in 
plasma may prove more reliable, and concentrations in 
saliva ortears, which contain only íree carbamazepine. ha ve 
also been measured.

Caibamazepine crosses the placental banier and is 
distributed into breast milk.

The phannacokinetics of carbamazepine are affected by 
use vvith other antiepileptics (see under Interaaions. 
p. 516.3).
Reíerences.

1. Schmldt p . Haenel F. Therapeutic plosma levels oí phenytoin. 
phenobarbital. and carbamaxepữie: ỉndỉvidua] variation ỉn relaiỉon to 
seizure ÍTMỊucEcy and typc. N am loỊy  1984; 34: 1252-5.

2. Bertỉlsson L  Tomson T. Cỉiiũcaỉ phannacolũnetics and pharmacologỉcal 
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carbamazepine-10.11 -epoxide to senim  proteins in paediatric patientỉ 
with epilepsy. Eur }  Oin P ham aal 1993; 44: 291-3.
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in hutnans. Etir ỉ  Oin Pharmacol 1994; 47: 355-60.

6. Caraco Y, a  ai. Catbamazepinẹ.^hannacokinetits in obese and lean 
subjects. A m  Pharmacother 1995; 29: 843-7.

7. M aỉunood L Chamberlin N. A lỉnSted sampỉỉng method for the 
esdmatỉon of AUC and Cnn oỉ caibamazepine and carbamazepỉne 
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producL Br J  ữ ù t Pharmaatì 1998; 45: 241-6.

8. Cohen H. tí  al. FeasibtỉỉtY and phannacolõnetỉcs of carbamazepíne oral 
loading d o s« . Am J  Heaỉlh-Sysĩ Pharm 1998; 55: 1134-40.

9. Bondareva IB, t í  al. Populatỉon pharmacokỉnetic modelling of 
carbantazepine in epileptỉc elderly patients: implicaóons lor dosage. J 
Om PhamĨTher 2006; 31: 211-21.

10. Vudcevic K. t í  al. Populatỉon phannacokỉnetỉc model of carbamazepine 
deiỉved ỉrom  routine therapeutìc dmg monitoting data. Thtr Drug Monỉt 
2007; 29: 781-8.

11. Tothíalusi L  t í  ai. Exposure-response analysis reveaỉs thai dinỉcally 
ừnportant toxìcỉcy dỉtĩerence can exỉst bervveen bioequivalent carba- 
mazepine tablets. B rJO in  pharmacoì 2008; 65:110-22.

12. Makmor-Bakry M. t í  al. Gencĩic varỉants ỉn mỉcrosomal epoxide 
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Preparations
Proprielory Preparolions (details are given in Volume B)

Single ingrediení Preparations. Arg.: Actinerval; Caibagramoo; 
Caibamat; Conỉonnal; Elebe: Tegretol; Austral.: Tegrttol; Teril; Austrùr. Deleptin; Neurotop; Tegretol; Beíg.: Tegretol; Braz.: 
Carmazin; Convulsan; Tegrétard; Tegretol; Tegrẽx; Tegrezin: 
Uni Carbamaz; CatuuL: Mazepine; Novo-Carbamazf; Tegretol; chữe: Eposal; Tegretal; Chinâ: Li zhen (®i£); Tegretol (Ã|JI p); Cz.: Biỉton; Neurotop; Tegretol; Timonil; Denm.: Tegretol; 
Timonil; Trimonil; Fm.: Neurotol; Tegretol; Fr.: Tegretol; Ger.: 
CatbaỶ; Carbabeta; CarbaQux; Carbagammat; Finlepsin; Tegre- 
ta l Timonil; Gr.: Tegretol; Hong Kong: Convulzinef; CP-Carba; 
Tegretol’ Teril; Hung.: Neurotop; Stazepine; Tegretol; Hmonil; India: Acetol; Antilep; Carbacontin+; Carbadac Carbasure; Car- 
batoi' Cariv; Carizine; Cannaz; Carmeg; Caizep; Caráne; Cin- 
can Cizetol; Corgone; Epinil; Epix; Maze; Mazetol; Mezapin; 
Mezaril; Tegritab Indơn.: Bamgetol; Lepsitol; TegretoL Terilt; IrL: Gericarb; Tegretol; Israel Tegretoi; Terìb runonil; ItaL: 
Tegretob Malaysia: Taver; TegretoL Mex.: Bioneuril; Carbalan; 
Carbasal; Carbaval+Í Carbazẽp; Carbazina; Catpũi; Cinazeí 
clostedal; Daterilt; Neugeron; Neurolep; Sepibest; Tegrctol: 
Trenõr; Trepinat; ulưepyl; Volutol- Zepiken; Neth.: Tegretol; Norw.: Tegretol' Trimona; NZ: Tegretol; Terilt; Philipp.: Car- 
bapsy; Carbileppt; Epazin; Epikon Lestremon Tegrepin; 
Tegretol; PoL: Amlzepin; Knlepsin; Neurotop; Tegretol; Timo-

nil; PorL: Tegretol; Rus.: Carbalepsin (KapổanencHH); Carbapìn 
(Kap6aiDiH)t; Finlepsin (tbHtutencMH); Mazepine (Ma3enHH); 
Tegretol (Terperon); Zeptol (3emt«i); S.Afr.: Degranol; Tegretol; Singapore: Carbatol; Carzepin; MazetoI; Neurotop; Storilat; 
Tegretol; Spain: Tegretol; Sweđ.: Hermolepsin; Tegretol; Trimo- 
nil; Switz.: Carsol; Neurotopt; Tegretol; 'Ilmonil; Thai.: Antaíit; 
Carbazene; Carmapine; Carpine; Carzepine; Mapezine; Pani- 
tolf; Pantot Tavert; Tegretol; Zeptol; Turk.: Karazepin; Katba- 
lex; KarbasU; Karberol; Kazepin; Tegretol; Teril; OAB: Fitze- 
calm; UK: Albil; Carbagen; Epimaz; Tegretol; ukr.: Carbapin 
(Kap6anHH); Finlepsin (tbmtnencHH); Tegretol (Terperoa); USA: 
Cacbatrol; Epitol; Equetro; Tegretol; Teril; Venez.: Convulex; 
Tanledin; Tegretol.
Phomiacopoeid Preparotỉons
BP 2014: Cart>amazepine Tablets:
USP 36: Carbamazepine Extended-Release Tablets; Carbamaze- 
pine Oral Suspension; Carbamazepine Tablets.

Carisbamate IUSA.N, riNNỊ
Carisbamato; Carisbamatum; JNJ-10234094; RWJ-333369;
VKP-509; KapncôaMaT.
(+)-(2S)-2-(2-Chlorophenyl)-2-hydroxyethyl carbamate.
C9H,oC1NOj=21 5.6 Ý
CÁS —  194085-75-1.
ATC —  N03AX19.
ATC Vet —  QN03AX19.
um  —  P772519V3Z.

Pro/Ị'le
Carisbamate is under investigation tor the managemeni of Ị
inlantile spasms. It has also been investigated for adjunctive í
treatment of partial-onset seizures in adults.
Reíerences.

1. Novak GP, ti ứì. Consbamaie (RWJ-333369). Nturoihtraptuiia 2007. 4: 
106-9.

2. sperling MR. t i  đỉ. Carisbamau' Ai adjunCTive ưcatm em  of panial unsct 
scixures in adiilts in rwo randomi7.ed. placebữ-conirollcd uials. Epiltpsìa 
2010; 31: 333-43.

3. Moore K  ct aỉ. Eííect of mild and moderate hepatic impairmem on [he 
pharmacokinetics and saíety of carisbamate. J  C!in Pharmacoỉ 2012; 52: 
738-46.

Clobazam IBAN, USAN, rlNNỊ

Clobazamum; H-4723; HR-376; Klobatsaami; Klobazam; 
Klobazamas; LM-2717; Kno6a3aM.
7-Chloro-l.5-dihydro-l-methyl-5-phenyl-1,5-benzodiaze- 
pine-2,4(3H)-dione.
Ci6H13C1N2O2=300.7 
CĂS —  22316-47-8.
ATC —  N05BA09.
ATC Vet —  ON05BA09. 
um  — ■ 2MR0291B4U.

pharmacopoeìas. In E u r . (see p. vii).
Ph. Eur. 8: (Clobazam). A white or almost vvhite crystalline 
powder. Slightly soluble in water; sparingly soluble in 
alcohol; íreely soluble in dichloromethane.

Uses and Administration
Clobazam is a long-acting l,5-benzodiazepine vtith uses 
similar to those of diazepam (a l,4-benzodiazepine; see 
p. 1063.3). Ít may be used as an adjunct vvith other 
antiepileptics in the treatment of epilepsy induding seizures 
associated with the Lennox-Gastaut syndrome, although its 
use may be limited by the development o{ tolerance or 
sedation (but see below). It is also used in the short-term 
ưeatment of acute anxiety (p. 1028.1).

As an adjunct in ep ilepsy  usual oral doses are 20 to 
30 mg daily, increased ií necessary to a maximum of 60 mg 
daily.

For doses in children, see belovv.
As with other antiepileptics, withdrawal of clobazam 

therapy or transition to or írom another type of antiepileptíc 
therapy should be made graduaUy to avoid precipitating an 
inaease in the írequency of seizures. For a discussion on 
whether or not to vvithdravv antiepileptic therapy in seizure- 
free patients, see p. 506.1 and under Clonazepam, p. 520.1.

FÒr the short-term management of acute anx iety  usual 
oral doses of 10 to 30 mg daily may be taken in divided doses 
or as a singlc dose at night; up to 80 mg daily has been used 
in hospilalised patients vvith severe anxiety States. Lovv 
initial doses and cautious increments co a usual daily dose of 
10 to 20 mg are recommended in elderly or debilitated 
patients.

Adminiỉtration in children. In the UK, dobazam is 
licensed íor use as an adjunct in epilepsy in children over 
6 yeais of age; the recommended usual initial oral dose is 
5mg daily with a maintenance dose range of 0.3 to 
1 mg/kg daily (up to a maximum of 60mg daily). Doses of 
up to 30 mg daily may be given as a single dose at bed-

time; higher doses should be divided. For younger d  il- 
dren, the BNFC suggests the following oral doses accordi 3g 
to age:
• 1 month to 6 years: initially 125miCTOgrams/kg tw ce 

daily, increased eveiy 5 days to a usual maintenance dí se 
of 250 micrograms/kg twice daily. The maximum dose is 
SOOmỉcrograms/kg tvvice daily and should not exce;d 
15mg twice daily

The BNFC also suggests that dobazam may be given : or 
duster seizures and as monotherapy under spedal st 
supervision íor catamenial seizures (usually íor 7 to 10 da ys 
each month just beíore and duríng menstruation).

In the USA, dobazam is licensed spedữcally for t le 
adjunctive treatment of seizures assodated vvith t ìe 
Lennox-Gastaut syndrome in patients aged 2 years 3r 
older. Doses are calculated according to body-vveight:
• 30 kg or less, the initial oral dose is 5 mg daily, increas :d 

to lOmg daily on day 7 then to 20 mg daily on day 1 i.
Ị accordíng to response
I • more than 30kg, the initial dose is lOmg daily, increast d 
ị to 20 mg đaily on day 7 then to 40 mg daily on day 1 i,
1 according to response
i Doses greater than 5mg daily should be given in 2 dividi d 
1 doses.

I Epilepsy. Benzodiazepines are sometimes used in the 
Ị nianagement of epilepsy (p. 506.1), but their long-tern 
Ị use is limited by problems of sedation, dependence, ai d 

tolerance 10 the anticpileptic eílects.
Clobazam. a l,5-benzodiazepine, is considered to le  

someivhat better lolerated than convenúonal benzodia 
epines, and has becn vvidely uscd for adjunctive o n l 
therapy in patients vvúh epilepsy.1’5 Clobazam is acti'. e 
against partial and generalised seìzurcs in epilepsy of wide y 
dillering aetiology in patiems of all ages and has also been 
used for shon-term cover in patients with intermitteni 
seizures, induding in women with catamenial epilep' y 
(seizures assodated vvith menstruation) or patients who;e 
epileptic attacks occur in dusters. Clobazam has also bee 1 
tried with some success in children, induding those w in  
reíractory epilepsy,1'5 epileptic encephalopathy,6 an 3 
Lennox-òastaut syndrome.7'* However, a systemat c 
reviewll> conduded that although dobazam may reduce 
seizure írequenqi and may be most eữective in partial onsi l 
seizures, it vvas not dear who would best benelĩt from its Uí e 
and over what time-Irame.

1. Trimble MR. On the use oí tranquilliserĩ in epilcpsy. Epiỉepĩia 2002; 4 3 
(suppi 2): 25-7.

2. Ng Y-T, Collins SD. Ciobazam. Neurotherứpeutia 2007; 4: 138-44.
3. M unn R. Farr«fl! K. o pen  study oỉ dobazam  in rclcaciory cpUcpsy. Ptdic 7  

Neuroỉ 1993; 9ĩ 465-9.
4. Sheth RD. tỉ  a i  Ciobazam íor intractablc pcdiatric epilcpsy. J  ũĩỉìd  Neur >1 

1995;10:205-8 .
5. Canadian Study Group íor Childhood Epilípry. Clobatam h.:S 

equivalcni efficacy to carbamazepine and phenytoin as monotherapy 
for childhood cpilcpsy. Epikpùa 1998; 39: 952-9.

6. Silva RC, et a i  Cỉobazam as add-on thcrapy ỉn children with epiỉcpt c 
encephaiopathy. Can J  Nturữỉ Sà  2006; 33: 209-13.

7. Conry JA, tí  aỉ. Clobazam ỉn ihe trratm cnt of Lennox-Gastau 
syndromc. Epilepsia 2009; 50: 1158—66

8. Ng YT. t i  a i  OV-1012 Study Invcsũgatorb. R4ndomized. phastỉ in  study 
rcsults of clobazam in Lennox-Gastaut syndromc. Mcurology 2011: 77: 
1473-S1.

9. Leahy JT, tt a i  Clobazam as an adjunctive therapy in ưeating seizures 
associaced vvirh Lennox-Gastaut syndrome. Nturcpsychiatr Dừ Tretrí 
2011 ;7 :673-81 .

10. Michael B, Marson AG. Clobazam as an add-on in thc managcment í í 
reừactory epilqpsy. Available in The Cochrane Database of Systemaii: 
Revietrs; Usue 2. Chíchesier: John Wiley; 2008 (accessed 16/06/08).

NeuropaHiíc poin. There has been a mention1 of the com ■ 
plete relieỉ of phaniom limb pain (p. 10.3) reíractory tu 
other tlierapy in an elderly patient given dobazam lOmg 
three times daily.

1. Rice-Oxley CP. The limỉied lisi: dobazam íorphan tom  limb pain. BM T 
1986; 293: 1309.

Dependence and Withdrawal
As íor Diazepam, p. 1065.1.

For the purpose of withdrawal regimens, lOmg of 
clobazam may be considered equivalent to about 5mg of 
diazepam.

Adverse Ettects, Treơừnent, and Precautìons
As for Diazepam, p. 1065.3.

Breast íeeding. Benzodiazepines, such as clobazam. given 
to the mother may cause neonatal sedation and breast 
(eeding should be avoided. For comments on antiepileptic 
therapy and breast teeding. see p. 508.3.

Driving. For a comment on antiepileptic drugs and driv- 
ing, see p. 509.2.

Effects on menstruotion. Occasionally the use of clobazam 
betore menstruation for catamenial epilepsy appeared to 
delay the period.1

I. Feely M. Prescribtng am iconvuỉsant dtugs 3: donazepam  and dobaiam . 
PracnbtTĩ' J  1989; 29: 111-15.

All cross-references rcfer to enưies in Volume A
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Effects on mental Kindion. For a revievv of the eEEects of 
antiepileptic therapy, induding dobazam, on cognitian and 
mood, indudỉng risk of suiddal ideation, see p. 508.3.

Effects on the skin. Report1 of toxic epidermal necrolysis 
that developed in light-exposed areas in a patient being 
tteated vvith dobazam.

1. Redondo p, tí  a i  Photo-Lnduced toxic epidermaỉ neaolysỉs caused by 
dobaiam . B rJ  Dermatoỉ 1996; 135: 999-1002.

Pregnancy. For comments on the management of epilepsy 
during pregnancy, see p. 509.2.

Interactions
As Eor Diazepam, p. 1068.1.

Antiepileptics. For reíerence to the interactions of dob- 
azam with Ịcữamate and stiripmtol, see unđer Diazepam, 
p. 1069.1.

Pharmơcokinetics
Clobazam is well absorbed from the gasttointestinal tract 
and peak plasma concentrations occur 1 to 4 hòurs aỉter oral 
doses. It is about 85% bound to plasma proteins. Clobazam 
iỉ highly lipophilic and rapidly crosses the blood-brain 
barrier. It is metabolised in  the liver by demethylation and 
hydroxylation; the cytochrome P450 isoenzymẽ CYP2C19 
plays a role in its metabolism. Unlike the l,4-benzodiaz- 
epines such as diazepam, dobazam, a l,5-benzodiazepine, is 
hydroxylated at the 4-position rather than  the 3-position 
(see also Metabolism, under Diazepam, p. 1071.1). Clob- 
azam is excreted unchanged and as metabolites maỉnly in 
the urine. M ean halE-lives of 18 hours and 42 houts have 
been reported for dobazam and its main actíve metabolite 
N-desmethyldobazqm, respectively.
Reíerences.

1. Greenbỉatt DJ. t í  aỉ. Cỉỉnỉcaỉ pharmacokỉnetỉcs of che new er benzodiaz- 
epines. ơ ìtt Pharmacokintí 1983; 8: 233-32.

2. Ochs HR, etaỉ. Singỉe and m ultiple dose kinetics of dobazam, and cUnicaỉ 
effects durìng multiple dosage. Eur J  ơ in  Pharmacoỉ 1984; 26: 499-503.

3. Kỉnoshita M. tí  al. Hữicacy of ỉow-dose. add-on therapy of dobazam 
(CLB) is produced by its m ajor metabolỉte, N-desmethyl-CLB. J  Neurol 
Sà  2007; 263: 44-8.

4. Seo T, t í  al. ỉmpact of CYP2CỈ9 polymorphỉsms on the eíHcacy oỉ 
dobazam  therapy. Phantuuogertứmia 2008; 9: 527-37.

Preparatíons
Proprietary Preparationỉ (details are given in Volume B)
Single-ingredient Preparotions. Arg.: CIozam; Karidium; Aus- tral.: Frisium; Austrũr. Frisium; Belg.: Frisium; Braz.: Prisium; 
Urbanil; Canad.: Frisium; Chiĩe. Griíodobam; Cz.: ĩrisium; Denm.: Frisium; FinPrisium; Fr.: Urbanyl' Ger.: Frisiumf; Gr.: Etaco; Frisium; Hong Kong. Frisium; Hung.: Frisium; India: Aedon; Bazzy; Cloba; Clobastan Clobaton clodus; Clo- 
zam; Czam; Frisium; Lobazam; Indon.: Anxibloc Asabium; Clo- 
bium; Clotritìs; Frisium; Prodozam; Irt: Prisium; Israel: 
Frisium; ItaL: Frisium; Malaysiar. Frisium; Mac.: Frisium; Neth.: 
Frisium; NZ: ĩrìsium: PoL: Frisium; Port: Castilium; S.Afr.: 
Urbanol; Singapore. Frisium; Spain: Noiaừen; Switz.: Urbanyl; Thai.: Frisium; UK: Frisium; Tapdob; USA: Onũ; Ventĩ.: 
Frisium.
Pharmacopoerál Preparations
BP 2014: Clobazam Oral Suspension; Clobazam Tablets.

Clonazepam (BAN, USAN. HNNI
ũonazẻpam; Clonazepảmum; Klonatsepaami; Klonazepam; 
Klonazepám; Klọnazepamas; Ro-5-4023,- KnoHa3enaM. 
5-(2-Chlorophenyl)-1,3-dihydro-7-nitro-1,4-benzodiazepin-2- 
cne.
C,sH,oCIN303-315.7 ■
CẠS 1622-61-3.
ATC —  N03AE01.
ATC Vẹt —  QN03ẠE01. 
u m -Ạ  5PE9FDE8GB. . . .

Street names. The íollovving terms have been used as 'Street 
names' (see p. vu) or slang names for various forms of 
donazepam:

K-Pins; Klondike Bars; Klonnies; Klons; La Roche; Pin; 
Pins; R2; R-2; Roaches; Roachies; Roche.
Pharmacopoeias. In Oàn.. Eur. (see p. vu), Jpn. and us. 
Ph. Eur. 8: (Clonazepam). A slighdy yellovvish, crystalline 
powder. Practícally insoluble in Water; slightly soluble in 
alcohol and in methyl aỉcohol. Protect ừom  light.
USP 36: (Clonazepam). A light yellow powder having a 
Eaint odour. Insoluble in  vvater; slightly soluble in  alcohol 
and in  ether; sparíngỉy soluble in  acetone and In 
chloroEorm. Store in airtight containers. Protect from light.

Sorption. Signiũcant loss of donazepam (up to 50% over 
24 hours) has been reported1 bom Solutions iníused 
through PVC tubing; the eEEect was concentration depen-

dent. The authors recommended that non-PVC tubing 
should alvvays be used.

1. Schneider JJ. t í  aỉ. Effect of tubing on loss oỉ donazepam  administered 
by contỉnuous ỉubcutaneous inỉusion. JP am  sỳmptơm Manage 2006; 31; 
563-7.

Uses and Adminístration
Clonazepam is a benzodiazepine derivative similar to 
diazepam (p. 1063.3), vvith marked antiepileptic properties.

It may be used in the treatment of all types of epilepsy 
and seizures (p. 506.1), induding statũs epilẽpticus 
(p. 510.2), but its useíulness in  chronic ưeatm ent is 
sometimes limited by the development of tolerance and by 
sedation, and other antiepileptics are oíten preíeưed. It may 
also be used in myodonus (p. 511.3) and assodated 
abnormal movements, and for the tteatm ent of panic 
disorder (see Psychiatric Disorders, belovv).

For epU epsy and m y odonus, treatm ent is started with 
small doses that are progressively increased to an optũnum 
dose according to response. Total daily doses may initially be 
taken in 3 or 4  divided doses; hovvever, once the 
maintenance dose has been reached, the daily am ount may 
be given as a single dose at night. In the UK the initia] oral 
dose is 1 mg (500micrograms in the elderly) at night for 4  
nights gradually increased over 2 to 4 vveeks to  a usual 
maintenance dose of 4 to 8 mg daily; it is recommended that 
the total dose should not exceed 20 mg daỉly. Dosage 
recommendations in the USA are generally similar although 
initial doses of up to 1.5 mg daily are permitted and dosage 
increments of 0.5 to 1 mg every 3 days are recommended. 
There is little value in routinely monitoring plasma- 
donazepam concentratíons.

CIonazepam may be an altemative to other benzodiaz- 
epines in the emergency management of s ta tu s  ep ilep ti- 
cus. The usual dose is 1 mg given by slow intravenous 
injeaion over at Ieast 2 minutes or by intravenous iníusion, 
repeated ư necessary to a maximum total dose of 20 mg.

For doses in children, see below.
As with other antiepileptics, withdrawal of donazepam 

therapy or ưansition to or bom  another type of andepileptic 
therapy should be made gradually to avoid predpitating an 
increase in the ừequency of seizures. For a discussion on 
vvhether or not to withdraw antiepileptic therapy in seizure- 
free patients, see p. 506.1 and p. 520.1.

In the treatment of panic d iso rder, donazepam  is given 
in an initial oral dose of 250 micrograms tvvice daily. This 
may be increased aíter 3 days to a total of 1 mg daily; a few 
patients may beneht from íurther increases, up to a 
maximum of 4 mg daily. In order to minimise drovvsiness, 
donazepam may be taken as a sỉngle dose a t beđtime. 
Withdrawal should again be gradual.

Adminiỉtration. Serum concentraúons oỉ donazepam aỉter 
buccal, innanasaL or intravenous dosage were measured 
in a crossover study1 in 7 healthy males. The results 
shovved that intranasal donazepam may offer an  altema- 
tive to buccal use in paticnts with serial seizures but the 
initial concentrations vvere too lovv to recommend its use 
as an altemative to intravenous donazepam in the man- 
agement of status epilepticus. The nasal íormulation used 
in this study contained dimeứiyl-p-cydodextrin as a solu- 
biliser and absorption enhancer.

I. Schoỉs-Hendrỉks MWG, eí ai. Absorpùon oí donazepam  aíter inơanasal 
and buccal adminisơation. B rJ  Ciin Pharmaai 1995; 39: 449-51.

Adnúniỉtration in children. For ep ilep sy  and m yoc lonus
treatment with donazepam is started vvith small doses that 
are progressively increased to an optimum dose according 
to response. Total daily doses are taken in 3 divided doses; 
hovvever, once the maintenance dose has been reached, 
the daily amount may be given as a single dose at night. 
Altematively. the BNFC suggests giving the initial dose at 
night for 4 nights and gradually increasing it over 2 to 4 
weeks. In the UK, the recommended initial oral daily dose 
is up to 250micrograms for inlants and children aged up 
to 5 years, or up to 500 micrograms for older children. The 
following usual maintenance doses are given according to 
age:
• neonate to 1 year (although the BNFC recommends a

minimum age of 1 month): 0.5 to 1 mg daily
• 1 to 5 years: 1 to 3 mg daily
• 5 to 12 years: 3 to 6mg daUy
Older children may be given the usual adult dose (see 
above).

ữ  control of childhood epilepsy ceases to be adequate 
with donazepam, the dose may be increased, or treatm ent 
interrupted for 2 or 3 weeks. The BNFC States tha t the UK 
injection ỉormulation (Rivotríl; Roche, UK) can be given 
orally ư necessary; this may not apply to other injection 
íormulations avaiỉable elsewhere.

In the USA doses may be given according to  body- 
vveight. Iníants and children aged up to 10 years. or 
weighing up to 30 kg may be given an ỉnitial daily dose oE 10 
to 30 micrograms/kg (maximum 50 micrograms/kg) in  2 or 
3 diviđed doses. This may be increased by a total of 250 to

500micrograms every 3 days to a maintenance dose of 100 
to 200 miaograms/kg daily given in 3 divided doses.

In the emẹrgency management oỉ s tatus epilep ticus, 
donazepam is used as an  aỉtemative to other benzodiaz- 
epines. The usual dose in  children is 500micrograms given 
by slovv inttavenous injection or by intravenous inỉusion. 
Altematively, the BNFC suggests giving the íoUovving doses 
by slow intravenous injection over at least 2 minutes 
according to age:
• neonates: 100 micrograms/kg, repeated ư necessary aíter 

24 hours
• 1 month to 12 years: 50 micrograms/kg (maximum 

1 mg), repeated if necessary
Older children may be given the usual adult dose (see Uses 
and Adminisơation, above).

In children aged over 1 month, these doses by ũỹection 
may be followed by an intravenous inỉusion of lOmicro- 
grams/kg per hour, adjusted according to response to a 
maximum of 60 miaograms/kg per hour.

Extrapyramidal disorders. CIonazepam may be of benePit 
in some extrapyramidal disorders. It has been tried in the 
management of patíents with tic dừorders such as Tourette 'í 
syrtdrơme (p. 1030.1) bu t evidence of efficacy bom  con- 
trolled studies is limited.1 Some use donazepam in preíer- 
ence to haloperidol2 since it does not carry the risk of tar- 
dive dyskinesia assodated with such antìpsychotìcs and a 
case report3 described the successlul use oĩ donazepam Eor 
haloperidol-induced tardive Tourette's syndrome in an 
adult patient. There is also lỉmỉted evidence ọf beneht 
with donazepam in antipsychotic-ỉnduced akũthừia4'5 and 
tardive dyskinesia6'1 (see under Extrapyramidal Disorders, 
p. 1049.2), and oE improvement in  dysarthria In a study in 
patients with parkinsomsm.*

ỉ . G oea CG. clonídỉne and donazepam  ỉn  Tourette syndrome. Adv Neurol 
1992; 38: 245-51.

2. Truông DD, tí ai. ơonaxepam , balopeiỉdol and donid ỉne in tỉc 
đỉsoiders. South MedJ 1988; 81:1103-5.

3. Reỉd SD. Neuroleptíc-induced tardive Tourette oeated w hh donazepam: 
a case report and Hterature revỉenr. ƠỊn Neuropharmaaĩ 2004; 27:101-4.

4. K utdier s, tí ai. Successĩul donàzepam  treatm cnt o ỉ ncuroleptic- 
induced akathỉsỉa ỉn oider adoỉẹRDeiits and  young aduỉts: a đoubỉe-blind. 
pUccbo-con ơolled study. J  ơ m  Pĩydìopharmacol 1989; 9: 403-6.

5. Pujaỉte D, tí ai. A double-bUnd comparlson oỉ donazepam and  pỉacebo in 
che treatment oi neuroỉeptỉc-ỉnduced akatbisỉa. ơ in  Neuropharmacol 
1994; 17:236-42.

6. Thaker GK, tí  ai. Cỉonazepam ơeatm ent o ỉ tardỉve dyskỉnesia: a practicaỉ 
GABAmỉmetỉc svategy. Am J  Pĩyáiùtữy 1990:147: 445-51.

7. Shapleske J. tí  ai. Successĩul treaónent oỉ tardỉve dystonia with 
dozapine and donazepam. Br J  Psyehùtry 1996; 168: 516-18.

8. Bỉary N, tí  ai. A double-blind niaỉ ol donazepam in die treatm ent of 
parỉdnsonỉan dysarthria. Neuroỉogy 1988; 38: 255-8.

Hiccup. For the management of intractable hiccups see 
under Chlorpromazine, p. 1Ọ46.3. Clonazepam may also 
be oE value, espeđally in  neurogenic hiccups.

Neuropaihic pain. The management oE phantom limb pain 
(p. 10.3) can be dưũcult, and tricydic antidepressants and 
antiepileptics are used ỉor the neuropathlc components oi 
the pain. Rapid and marked paỉn relieE was achieved in 2 
patients with landnating phantom limb pain alter ữeat- 
ment with donazepam with or vvithout amitriptỵline.1

Although carbamazepine is the drug of choỉce In the 
treatment oE trígeminal neuralgia (p. 11.2), donazepam may 
be used in carbamazepine-intolerant patíents.

1. Banusch SL, t í  ai. CIonazepam ỉorthe treatm em  of Iandnatíng phan tom 
Umb pain. ơ in  J  Pairt 1996; 12: 59-62.

Psychiatric disorders. Although the risk oi dependence 
with benzodiazepines may outweigh their beneữts in 
panic disorder (p. 1029.1), ctonazepam has been used Eor 
the ơeatment oE panic disorder with or w ithout agorapho- 
bia, and reported beneEit in such patients’ suggests a simi- 
lar aaion to aIprazolam. A literature review2 evaluated 
the use of donazepam in a range o£ psychiatric disorders 
and Eound that it may also be eEíective in the treatment oE 
sodal anxiety disorder (see Phobic Disorders, p. 1029.1) 
although Eurther studies are vvarranted. There was evi- 
dence to suggest that cỉonazepam may be useíul in acute 
mania (see Bipolar Disorder, p. 397.2) and Eor the aug- 
mentatỉon oE antidepressant therapy vvith SSRIs iri depres- 
sion (p. 398.1). A study3 Eound that augmentation was sig- 
nihcantly more eỄEective with a daily dose ol 3 mg oi 
donazepam than with lower doses; a later revievv4 sug- 
gested that doses o£ between 2 and 6mg daily were 
recommended, and that donazepam should be vvithdravvn 
iE no response vvas seen in  2 to 4 vveeks.

ỉ . Davìdsoa JRT. M otoz G. Pỉvotaỉ ĩtudies o í á o m ieọ a m  ỉn panỉc disorđer, Psyehapharmacot Buữ 1998; 34:169-74.
2. NarcH AE, Pem a G. Cỉonazepam in  t h e . treatm ent of psychỉatrỉc 

disorders: an  updace. btí ơ in  Psydỉopharmacot 2006; 21 :131-42 .
3. Morỉshỉta s, Aokỉ s. Clonazépam in the  treatxnent of proỉonged 

depression. J  AffeơDừord 1999; 53: 275-8.
4. Mocỉshỉu s. Clonazepam as a therapeutic adjunrt to  lmprovè the 

management oí depressỉon: a brlef revievv. Hum Psychaphkrmacoỉ 2009; 
24: 191-8.

Sleep-ossociated movement disorders. Treatment oE 
sleep-assodated m ovement disorders (p. 1034.2) inciuding

The Symbol t  denotes a preparation no longer actively marketed
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sleep behaviour disorder, restless legs syndrome, and peri- 
odic limb movements in sleep is laigely empữical, but 
benzodiazepines such as donazepam  are often used.' 
Small studies have provided some evidence of benefit with 
donazepam therapy in these disorders,2'4 induding brux- 
ism.5

1. Schenck CH, Mahowalđ MW. Long-tenn, nỉghtỉy benzodiazepine 
ơeatm ent ol injurìous parasomnias and  o ther dborders o! dỉsnipted 
noctum al sleep in Ỉ70 aduhs. Am J  Meề 1996; 100: 333-7.

2. M ontagna p, t í  ai. Clonazepam and vỉbratỉon ỉn rcstless legs syndrome. 
Atía Neurvl Scanđ 1984; 69 :428-30.

3. Peled R, Lavie p. Double-bỉỉnd evaỉuatỉon o í donazepain on perỉođlc Jeg 
movements in sỉeep. J  Neuroỉ Nmrơsurg Psyckừary 1987; 50: 1679-81.

4. Saletu M  tí ai. Restỉess legs syndrome (RLS) and  peitodỉc ỉimb 
movement dỉsorder (PLMD); acutẽ placebo-controỉled slẻep Iaboraiory 
studies wtth donazepam . Eur Neuropiychopharmatoi 20QỈ: 11:153-61.

5. Saletu A» tí  at. On the pharm acotheraýy o t sỉeep b n n ism : placebo- 
controlled polysomnographỉc and psychõmetric studỉcs wỉth donaze- 
pam. NtíiTữpsychobioỉogy 2005; 31: 214-25.

Stiff-man syndrome. Clonazepam hãs been used as an 
altcmatíve to diazepam in thc managemcm oí stiff-man 
syndrome (see under M usde Spasm7 p. 1064.3) and is 
reported1 to be effective for íamiỉỉaỉ startỉe disease, a rare 
congenital form of stlfí-man syndrome.

ỉ . Ryan SG. tí  a i  Startie disease. or hyperekpỉexỉa: response to donazepam 
and assignment of the gene (STHE) to chromosomc 5q by iinkage 
analysú. Ann Neurol 1992; 31: 663-8.

Tinnitus. Clonazepam is One of many drugs that have been 
tried in linnirus (p. 1994.1), but although ít has been 
reported to be eííective in some patients it is rately used 
because o! problems vvith adverse eỉíects.
Reíerences.

1. Gananga MM. ạ  ai. clữnazepara in the pharmacological treaunent oí 
vertigo and tínnỉtus. ĩnt Tinnitui J  2002; 8ỉ 50-3.

2. Albertỉno s, tí a i  Pulsatiỉe tin n ỉtu r treatm ent with donazepam and 
propranoloL Rev Bros OtorrinolarmtỊOỈ (Engl Ed) 2005; 71: 111-13.

Dependence and Withdrawal
As ỉor Diazepam, p. 1065.1.

For the purpose of withdrawal regũnens, 250 micrograms 
of donazepam may be considered equivalent to about 5 mg 
of diazepam.

Abuse. The liability of donazepam for abuse has been 
evaluated1 from analysis of a  drug prescription database.

1. Prauger E .et al. Esdmation of donazepam  abuse liabilúy: a ncw mcihod 
using a rcimburscd drug daubase. Iní ơ ú t Píythopharmaal 2009; 24: 
318-24.

Wrthdrowal. A study1 of the withdrawal of donazepam 
therapy in 40 epileptic children íound that 19 had with- 
dravval symptoms of inCTeased seizure írequency, either 
alone or with other symptoms, but that this ehect was 
transient. Withdrawal seizures and status might become 
an obstade to the removal ọt-ùseless or even deleterious 
therapy with donazepam becausg. the transient nature of 
these efiects was not always recognised. Clonazepam 
should not be used íor morẽ than 3 to 6 months and 
should be stopped ư dear and lasting therapeutic beneBt 
could not be siĩovvn.

See also Uses and Adminisữation, p. 519.2.
1. Specht u , et aĩ. Discontỉnuatìon of donaxepam  a h tr  long-trrrn 

ưeatm ent. Epũepsừ 1989; 30: 458-63.

Adverse Effects, Treatment, and Precautions
As for Diazepam, p. 1065.3.

The prinapal adverse eỉíect of donazepam is drowsiness, 
which occurs in about 50% of all patìents vvhen starting 
therapy. Salivary or bronchlal hypẽrsecretion may cause 
respiratory problems in children. Thrombophlebitis has 
been assodated Yvith intravenous use and may be avoided 
by ũỹection into a large vein at a rate not exceeding 
500microgiams/ininute. Respứation and blood pressure 
should also be monitoređ.

Care . is required w hen withdrawing clonazepam 
therapy—see above.

Breast feeding. Benzodiazepines, such as donazepam, 
given to the mother may cause neonatal sedation and 
breast íeeding should be avoided. For comments on 
antìepileptìc therapy and breast íeeding, see p. 508.3.

Driving. For a comment on antiepỉleptic drugs and driv- 
ing, see p. 509.2.

Effeds on  the endocnne System. Precodous development 
of secondary sexual charaaeristics occurred in a. 15- 
month-old girl 2 months after starting treatment with 
donazepam 500 micrograms twice daily for convulsions.1 
Symptoms regressed upon vvithdravval of donazepam.

1. choonara  IA, a  a i  d o iuxepam  and som al precodty. u E n ịU  Mtd 1985- 
312: 183.

EHeds on mental function. For a review of the eHects of 
antiepileptic therapy, induding donazepam, on cognition

and mood, induding the risk oỉ suiddal ideation, see 
p. 508.3.

Effeds on the mouth. A 52-year-old woman developed 
buming mouth syndrome after starting donazepam;' 
some improvement was noted w hen the dose was reduced 
but symptoms were still intolerable and donazepam was 
withdrawn. Subsequently, symptoms resolved within 3 
vveeks.

1. Cuỉhane NS, Hodỉe AD. Bum ỉng m outh syndrom e aỉter u ỉdng  
doiuzepam . Ann Pham aather 2001; 35: 874-6.

Effects on sexual function. Sexual dyshmction vvas 
repoited1 in 18 of 42 male patients receiving donazepam 
for the ơeatm ent of post-ơaumatic stress disorder; symp- 
toms resolved when therapy was changed to diazepam in 
17 patients and lorazepam in the remaining patient.

ỉ .  Fossey MD. Hamner MB. Conaxepam-rclated sexual đysíunctỉon ỉn 
male veterans vrith PTSD. Anxitíy 1994-95; 1:233-6 .

Extrapyramidal disorders. For relerence to extrapyra- 
midal disorders associated vvith the use of benzodiazepines 
induding clonazepam, see EHects on the Nervous System, 
under Diazepam, p. IỌ66.1. However.Jdonazepam is also 
used in the treatment of some extrapyramidal disorden as 
discussed underUses and Administration, p. 519.3.

Porphyria. The Drug Database íor Acute Porphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassities cIonazcpam as 
probably not porphyrinogenic; it may be used as a drug of 
first choice and no precautions are needed.1

1. The Drug Database íor Acute Porphyria. Available «11: hup://m vw . 
dnig5-porphyria.org (acceised 17/10/11)

Pregnancy. For commems on the management of epilepsy 
during pregnancy. see p. 509.2.

Interactions
As for Diazepam, p. 1068.1.

Antiepileptics. For relerence to possible interactions 
between donazepam and other antiepileptics, see under 
Diazepam, p. 1069.1 and Benzodiazepines, under Interac- 
tions oi Phenytoin, p. 544.2.

Pharmacokinetics
Clonazepam is quickly absorbed alter oral doses with a 
bioavailability of about 90%; peak plasma concenữations 
occur between la n d 4 h o u rs  after ingestion. It is extenã vely 
metabolised in the liver, its prindpal metabolite being 7- 
amìnodonazepam, vvhich has no antiepileptic activlty; 
minor metabolites are the 7-acetamido- and 3-hydroxy- 
derivatives. It is exơeted mainly in the urine almost entirely 
as its metabolỉtes in free or conjugated form. It is about 85% 
bound to plasma proteins and estỉmations of its elimination 
half-life range frora about 20 to 40 hours, and occasionally 
more.

A therapeutic range of plasma concentrations has not 
been established.

Clonazepam crosses the placental barrier and is 
distributed into breast milk.

The pharmacokinetics of donazepam may be aKected by 
use with other antiepileptics (see under Interactions, 
above).

A single-dose pharmacokinetic study1 in healthy subjects 
ỉound that absorption of donazepam was slower and 
intersubject variability was greater aíter intramuscular 
injection than aíter an oral dose. The pharmacokinetics oi a 
modiíied-release subcutaneous injection have also been 
studied in healthy subjects;2 plasma-donazepam concen- 
trations were sustained and elimlnation occurred slovvly 
over 13 days.

1. Crevoisier c. ct aỉ. Comparative single-dose phannacokineiỉcs o{ 
donaxepam íollovving intravenous. ỉnưacnuscuỉar and oral adminisơa- 
lion to healthy volunteers. Eur Neuroỉ 2003; 49: 173-7.

2. Creenblatt DJ, t í  ai. CỈOĐazepam phannacokinetks: comparison oí 
subcuuneous m iơosphere irỹection vvlth mulriple-dose oral adminís* 
ưaỉioo. J ơ ù t Pharmacoi 2005; 45: 1288-93.

Bioovailability. It has been suggested, on the basis of anec- 
dotal evidence,1 that there may be dillerences in bioavail- 
abìlity, and hence in dinical effea, between lormulanons 
of dònazepam tablets.

1. Rapapon MH. Clỉnicaỉ diííerences between the generíc and nongeneric 
íorms oí donazepam . J  C!m Psỵchơpharmacol 1997; 17: 424.

Preparatìons
Proprietory Preparatíons (details are given in Volume B)

Sỉngle-ingredient Preparations. Arg.: Aleriont; Cidox; Clonabay; 
Clonagứi; Clonasedan; Clonax; Clonazen 2; Clonen Diocam; 
Edictum; Felanorf; Flozepan; Induzepam; Leptic; Miozepamf; 
Neuryl; olimert; Paditex; PUddiaxt; Riboder. Riudonaz; Rivo- 
der; Rivotril; Sedovanon; Sensaton; SoUidin; Tecepin; AustraL: 
Paxam; Rivotril; Austria; Rivotril; BelgRivotril; Braz.: Clono-

tril; Clopant; Bpileptil; Navotrax; Rivotril; Uni Clonazepax; Canad.; clonapam; Rivotrii' Chilr. Acepran; Celaxin; Cbna- 
pam; Clonex; ClozanM; Crismol; Neụryb Ravotril; Ropsil; Val- 
pax; China; Jing Kang (&&); Cz.: Rivotril; Denm.; Ri\ otril; Fin.: Rlvatril; Fr.: Rivotril; GerRivotrib Gr.: Rivotril; í ong Kong: Rivotril; Hung.-. Clonapamt; Rivotril; India: Al ona; 
Anxrea; clon; ClonaOt; Clonapax; Clonapik; Clonatrac; c. ono- 
pam; Clonotril; Clopam; Closed; Cloĩep; Convadon; Co 3am; 
Czap; Epcon; Epitril; Epizam; Indoz; Logen-MD; Lon izep; 
Lonin; Lonna; Lozep; Melzap; Norep; Onz; Ozepam; Pinik; ĩndotu; Riklona; RivotrU; Irt: Rivotril; Israel: Clonex; Riv ỉtril; Iial: Rivotril; Maíaysia: Rivopam; Rivotril; Mex.-. Cloĩer K :no- 
ket; Kriadex; Panazedox; Rivotril; Zymanta; Neth.: Riv )tril; Norw.: Rivotril; NZ: Paxam; Rivotril; phitípp.: clon )tril; 
Rivoưil; PoL: Rivotrilt; Port.: Rivotril; Rus.: Rivotril (Phbơt iili); S.Afr.: Rivotril; Singapore. Clonotril; Rivouil; Spain: Riv rtril; Swed.: Iktorivil; Switz.: Rivotril; Thai.: Clonaril; Conv >lsll; 
Povanil; Prenarpil; Rlvotril; Turk.: Rivotril; UK: Rivotril; USA: 
Klonopin; Veneĩ.: Rivotril.

Multi-ingredĩent Preparations. India: C-Pram-S Plus; c ta-s 
Forte; Cita-S Plus; Edtalop-C; Escin P!us; Escita Plus; Esd rac- 
CZ; Esfany-CZ; Esitor Fone; Esjoy Plus; Espar-CL; Estonine 
Zee; Estomine-SF; Feliz-S plus; Nexito Forte; Nexito-Plus.

Pharmacopoeial Preparotiom
BP 2014: Clonazepam lnjection; Clonazepam Oral Suspen ion; 
Clonazepam Tablets;
USP 36: Clonazepam Oral Suspension; Clonazepam o  ally 
Disintegrating Tablets; Clonazepam Tablets.

Eslicarbazepine IBAN, USAN. riNNỊ

BIA-2-194; Eslicarbazepina; Eslicarbazépine; Eslicarbazs pi- 
num; 3ơiw<ap6a3enMH.
(10S)-10-Hydroxy-10,n-dihydro-5W-đibenzo[í),flazepir-5-
carboxamide.
C1SHMN20 2=254.3 
CAS —  104746-04-5.
ATC —  N03AF04.
ATC Vet —  QN03AF04.
UNII —  S5VXA428R4.

Eslicarbazepine Acetaỉe IBANM, USAN. riNNM. 

Acetato de eslicarbazepina; BIA-2-093; Eslicarbazépi ie, 
Acétate d'; Eslicarbazepini Acetas; SEP-0002093; 3cni4Kap;ia- 
3eni4H AựeTaT.
CI7H16N2ỏ3=2963 
CÁS —  236395-14-5.
ATC —  N03AF04.
ATC Vet —  QN03AF04.
UNII —  BEA68ZVB2K.

NOTE. The name Stedesa has been used as a trade rnark for 
eslicarbazepine acetate.

Prof/7ẹ
Eslicarbazepine is thc S-cnantiomer of licarbazepine, he 
active m onohydroxy m etabolite of oxcarbazepine 
(p. 533.2). It is used as adjunctive therapy in parial 
seizures with or vvithout secondary gencralisation (p. 506.1) 
in patients aged 18 years and older. Eslicarbazepine is gi\ en 
orally as the acetate and doses are expressed in  terms of tiis  
salt.

The initia] dose is 400 mg once daily, increased to 800: ng 
daily aíter 1 or 2 weeks. This dose may be íurther increa: ed 
to 1.2 g daily according to response.

Reduced doses are recommended in paúents vváth re: lal 
impairment (see belovv).
Reíerences.

1. Almeida L t í  a i  Single-dose and $teady-state pharmacokinerics of 
esllcarbazepine acetate (BỈA 2-093) ìn healthy elderly and yoi ng 
subjects. J  Clin Pharmacoì 2005; 49: 1062-6.

2. McCoimack PL. Robinson DM. Eslicarbazepine aceiate. CNS DrutỊS 20 )9; 
23: 71-9.

3. Elger c, tí  aì. Eỉíỉcacy and saỉeiy oí esiìcarbazepine acetate as adỊịunc ve 
CTeatment in adults with reíraaory partial-onset seizure$: a randomỈ2 ỉd, 
double-blind, placebo-comrolled, parallel-group phase m sto ty. 
EpiUpsia 2009; 50: 454-63.

4. Rauchemauner M, Ỉ.UCĨ G. update on treaunent oỉ partìal on .el 
epiỉepsy: role of esỉỉcarbazepine. Ncuropsychừưr Dừ Treai 2010,6:723- K).

5. Chang x c ,  tí  ai. Esỉicaxbazepine acetaie add-on for drug-resisunt par lal 
epilepsy. Available in The Cochrane Database oỉ Systematic Revỉe <r% 
lssue 12. Chichester: John Wỉley; 2011 (accessed 16/11/12).

6. Bialer M. Soares-da-Silva p. Pharmacokinetỉcs and drug Ỉnteracoonỉ of 
eslicarbazepine acetate. Epiìepsia 2012; 53: 935-46.

AdministraHon in renal impairment. The initial oral do :e 
oí eslicarbazepìne acetate for patients with a creatinine 
clearance (CC) of 30 to 60mL/min is 400mg every o th ;r 
day for 2 weeks followed by a once-daily dose of 400 trg; 
this dose may be íurther increased according to responí e. 
Use in severe impairment (CC less than 30mL/mín) is n 3t 
recommended due tó a lack of data.

Reỉerence to the e ííea  of renal impairment on tlie 
pharmacokinetics of eslicarbaiepine acetate.1

1. Maỉa ĩ ẳ tí ai. Eíĩea of renal impairment on ửie pharmacokinctics ơỉ 
eslỉcarbazepĩne acrtate. Ịnt J  CVm Pharmacol Ther 2008; 46: 119-30.

All CToss-reíerences reíer to entries in Volume A
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Preparations
Proprietary Preparations (details are given Ù1 Volume B)
Single-ingredìent Preparotiom. Austria: Zebinix; Cz.: Exalieít; 
Zebinix; Denm.: Zebinix; Fr.: Zebinix; Ger.: Zebinix; GrZebi- 
nix; IrL: Exalieff; Zebinỉx; Neth.: Exalieff; Zebinix; Norw 
Zebinix; Pol: Exalieft; Zebinix; port.'. Exalidt; Zebinix: Sptũti: 
Zebinix; Swed.: Zeblnix; UK: Zebứúx; USA: Aptiom.

Ethosuxỉmide (BAN, USAN, rlNNÌ

0-366; CN-10395; Ethosuximid; Éthosuximide; Ethosuximi- 
dum; Etosũksimid; Etosuksimidas; Etosuksimidi; Etosuksymid; 
Etosuximid; Etosuximida; Etoszuximid; NSC-64013; PM-671; 
3T0cyKCHMMfl.
2-Ethyl-2-methylsuccinimide.
C7H „N 02=141.2 
C A S —  77-67 -8 .

A T C  —  N 0 3 A D 0 1 .
A T C  V e t  —  Q N 03A D 01 .

UNII —  5 SE H 9X ÌD 1D .

Pharmacopoeias. In Chin., Eur. (see p. vii), Int., Jpn, and us. 
Ph. Eur. S: (Ethosuximide). A white or almost white 
povvder or waxy solid. It exhibits polymorphism. Freely 
soluble in water; very soluble in alcohol and in 
dichloromethane. Protect t a m  light.
USP 36: (Ethosuximide). A white to off-white aystalline 
powder or waxy solid, having a characteristic odour. Freely 
soluble in water and in chloroform; very soluble in alcohol 
and in ether; very slightly soluble in Petroleum spirit. Store 
in airtight containers.

Uses and Administratìon
................................A.:„:...............................................................
Ethosuxúnide is a succinimỉde antiepileptic used in the 
treatm ent of absence seizures (below). It may also be used 
for m yodonic seữures. Ethosuximide is ineCective against 
tonic-clonic seizures and may unmask them ư given alone 
in mixed seizure types. Hovvever, it is occasionally helpíul 
for atonic and tonic seizures.

A plasm a-ethosuxim ide concentration of 40 to 
lOOnũcrograms/mL (about 300 to 700micromoles/liưe) 
appears to be generally necessary. The inltial oral dose is 
500 mg daily. The dosage ís then adjusted in steps of 250 mg 
eveiy 4 to 7 days, according to response. Control of seizures 
is usually produced with a daily dose of I to 1.5 g, although 
some patients may requừe doses of up to 2g; stria 
supervision is necessary when the dose exceeds 1.5 g. Daily 
doses at the higher end of the range should be given in 2 
divided doses.

For doses in children, see below.
As with other antiepileptics, withdrawal of ethosuximide 

therapy or transition to or t a m  another type of antiepileptìc 
therapy should be made gradually to avoid predpitating an 
increase in the írequency ỏf seizures. For a discussion on 
vvhether or not to wdthdraw antiepileptic therapy in seizure- 
free patients, see p. 506.1.

Administrotion in children. Ethosuximide may be used in 
the treatm ent of absence (petit mai) seizures and for myo- 
clonic seizures in inlants and children. In the UK, the íol- 
lovving recommended oral doses are gi ven according to 
age:
• up to 6 years of age: an initial dose of 250 mg daily, 

increased gradually in small steps every ỉew days to a 
usual dose of 20mg/kg daily; licensed iníormation for 
one p rodua  (Emeside: Chemidex. UK) recommends that 
the dose should not exceed 1 g. (Similar dosages are 
recommended in the USA for children aged betvveen 3 to 
6 years). The BNFC suggests giving the daily dose as 2, or 
if necessary 3, divided doses

• aged 6 years and above: usual adult doses (see above)

Epilepsy. Ethosuximide is a drug of choice in the ưeat- 
m ent of absence seizures; ít may also be used for myo- 
donic, atonic, and tonic seừures but is ineffective in other 
lorms of epilepsy (p. 506.1). Ethosuximide may be given 
with other antiepileptics in the treatm ent of mixed-seizure 
syndromes that indude absences. It has been suggested 
tha t ethosuximide may provoke tonic-donic seizures, but 
there is not a great deal of evidence for this. One early 
report indicated that 22 of 85 patients receiving a regimen 
of ethosuximide, mesuximide, and trimethadỉone for 
absence seizures developed tonic-donic seizures* and 
another of similar vintage reported exacerbation of mixed- 
seizure types in  7 patíents receivlng ethosuximide.3 How- 
ever, it is recognised that patients w ith absence seizures 
have a high inddence of generalised tonic-donic seizuresJ 
and it vvould presumably be difficult to distìnguish such 
attacks from any putative eữect of ethosuximide. Further- 
more, ethosuximide is not eííective against tonic-donic 
seizures, and in patients with' mixed-seizure types it might 
be expected to unmask the non-absence components of

the disease. A retrospective comparison'* in patients wdth 
absence seizures íound no evidence that ethosuximide 
was assodated with a greater risk of generalised tonic- 
donic seizures than valproate.

Ethosuximide has also been tried in the management oỉ 
absence status epileptícus (p. 510.2).

1. Friedel B, Lempp R. Granđ-mal-Provokation beỉ der Behandlung 
Idndlỉcher petU-maỉ m ỉt Oxarolidinen oder Sucdiùm iden und ihre 
therapeudschen Korưcquciưen. z  Kinderheỉik 1962; 87: 42-51.

2. de Haas AML, Kutỉman M. Ethosuximide ( Q -ethyl- a -methylsuccini- 
mide) and grand maỉ. Epiỉepúa 1964; 5: 90-6.

3. Glauser TA. Sucdnimỉdes: Advcrse ESeccs. In: Levy RG. t í  (ứ ., eds. 
AĩtíkpiUptừ drugs 5th  ed. Phiỉadeỉphỉa: ỉipp ìncott Wỉỉỉỉams fr YVilkins, 
2002; 658-64.

4. Schmỉtt B, tí  a i  Is ethosiDdmide a rỉsk íactor for generalỉsed tonic-donic 
seizures ỉn  absence epilepsy? Neuropediatria 2007; 38: 83-7.

Adverse Effects and Treatment
Gastrointestinal adverse eSects induding nausea, vomiting, 
diarrhoea, anorexia. gastric upset, and abdominal pain 
occur quite often with ethosuximide. Other eHects that may 
occur induđe headache, ỉatigue, lethargy, drowsiness, 
dizziness, ataxia, hỉccup, and mild euphoria.

More rarely dyskinesias, personality changes, depression, 
psychosis, sleep disturbances induding night terrors, skin 
rashes, ery them a m ultiform e o r S tevens-Johnson 
syndrome, SLE, photophobia, gum hypeitrophy, tongue 
svvelling, myopia, increased libido, and vaginal bleeding 
have been reported. There are a few reports of blood 
disorders induding eosinophllia, Ieucopenia, agranulocyto- 
sis, thrombocytopenia, pancytopenia, and aplastic anaemia; 
íatalities have occurred.

Abnormal renal and liver hinctíon values have been 
recorded.

Effeds on mental hindion. For the eữects of antiepileptic 
therapy on cognitùm and mood, induding the risk of suid- 
dal ìdeation, see p. 508.3.

Precautions
Ethosuximide should be used with caution in patients with 
impaired hepatic or renal hmction. Lieiensed product 
information recommends regular hepatic and renal- 
function tests (and some suggest blood counts) during 
ơeatm ent vvith ethosuximide, although the practical value 
of such monitoring has been questioned. Patients or their 
carers should be told hovv to recognise signs oíblood toxidty 
and they should be advũed to seek immediate medical 
attention u symptoms such as íever, sore throat, m outh 
ulcers, bruising, or bleeding develop.

Care is required vvhen withdrawing ethosuximide 
therapy—see also Uses and Administratíon, above.

Breast íeeding. Ethosuximide is distributed in signiScant 
amounts into breast milk; hyperexdtability and poor suck- 
ling have been reported in the inỉant. Although licensed 
product iníormation recommends that breast ỉeeding 
should be avoided, the American Academy of Pediatrics1 
considers that ethosuximiđe is usually compatible w ith 
breast íeeding.

For further comment on antíepileptic therapy and breast 
feeding, see p. 508.3.

1. American Academy ỡf Pcdìatrìcs. The transỉer of dnigs and other 
chemỉcaỉs into hum an milk. Pedỉatria 2001; 108: 776-89. [Retỉred May 
2010] Correction. ibid.; 1029. Also avaUable at: http://aappolicy. 
aappublieations.org/cgí/coment/ỉuU/pediatrìcs%3bỉ08/3/776 (accessed 
09/06/08)

Dríving. For a comment on antiepileptic drugs and driv- 
ing, see p. 509.2.

Porphyría. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyrla Centre (NAPOS) and 
the Porphyria Centre Svveden, dassifies ethosuximide as 
probably porphyrinogenic it should be prescribed only for 
compelling reasons and precautions should be considered 
in  all patients.1

1. The Dnig Database for Acuie Porphyria. Available at: h ttp ://w w w . 
dnrgs-poĩphyTỈa.org (accessed 17/10/11)

Pregnancy. For comments on the management of epilepsy 
during pregnancy, see p. 509.2.

Interactions
There are complex interactions between antiepileptìcs and 
toxicity may be enhanced vvithout a coưesponding inaease 
in  antiepUeptíc activity. Such interactions are very variable 
and unpredictable and plasma monitorìng is ohen advisable 
vvith combinatíon therapy.

Anhbocteriols. ỵonìaàd raises the plasma concentration oỉ 
ethosuximide and increases the risk of toxidty. Psychotic 
behaviour has been reported1 in a patient stabilised on 
ethosuximide and sodium valproate, after the lntroduction 
of isoniaâd. Serum-ethosuximide concentradons rose sub-

stantially untíl both ethosuximide and isoniazid were 
stopped.

1. van Wleríngen A  Vrijlandt CM. Ethosuxỉmỉde ỉn toùcaúon caused by 
interactìon with isoniarid. Neurology 1983; 33: 1227-8.

Antìdepressants. As with all antiepileptics. antidepressants 
may antagonise the antiepileptíc activity of ethosuximide 
by lowering the convulsive threshold.

AnfiepilepHcs. Since ethosuximide has a limited spectrum 
of antiepileptic action, patients with mixed seizure syn- 
diromes inaỹ require addition of other antiepUeptlcs. Carba- 
jnazepine, phenobarbitaỉ, and phenytoừí have all been 
shovvn1 to increase the dearance of ethosuximide and 
thus reduce plasma concentrations. This interaction is 
likely to be dinically relevant and higher ethosuxứnide 
dosages may be necessary to achieve therapeutic drug 
levels. The eííect of valproic aàd on ethosuximide concen- 
trations is undear. One study2 showed a marked ỉncrease 
in serum ethosuximide concentratíons once valproate was . 
added to combination therapies; inaeases in ethosuximide 
concentraúons have also been noted in healthy subjects 
when taken with valproic add.3 Conversely, other studies 
have reported reductions4 or no signihcant changes in 
serum ethosuximide concentratìons’’4 with valproic aậd. 
For the eữea of ethosuximide on valprọic aãd , see 
p. 557.3.

1. Giaccone M. tí tứ. E ữ ea  of enzyme indudng antỉconvuỉsants on 
echosuxỉmỉde phannacokinetỉcs in cpUeptìc patíents. Br J  Q ìn Pharmacol 
1996;41:575-9.

2. Mãttson RH. Cramer JA. Vaỉproỉc a d d  and ethosuxỉmide ỉnteractioiL 
Arvt Neurol 1980; 7: 583-4.

3. Pisanỉ F, tí ai Valproic add*ethosiuúmỉde intcractíon: a phannacoki- 
ncnc study. Epiỉqnia 1984; 25: 229-33.

4. Bactỉno D, tí ai. Eihosuxtmỉde pỉasma concentrations: inAucnce of age 
and assodateđ concomỉtant therapy. Qin Pharvuicokờttí 1982; 7:176-80.

5. Fowỉer GW. Eơecĩ o ỉ dỉpropylacetate on  serum leveỉs oỉ anticonvuỉsams 
ỉn chỉỉdren. Proc W at Pharmacoi Soc 1978; 21: 37-40.

6. Bauer LA,a a i .  Ethosuxỉinide kỉnetỉcs: possỉbỉe intcraction w ith  valproỉc 
add . aừt Pharmaal Ther 1982; 31: 741-5.

Antípsychotìcs. As with alỊ. ànùepileptics, antipsychotics 
may antagonise the antiepiieptic activity of ethosuximide 
by lovvering the convulsive threshold.

Pharmacokinetìcs
Ethosuximide is readily absorbed from the gastrointestinal 
tract and extenávely hydroxylated ỉn the liver to its 
printípal metabolite vvhich is reported to be inactive. 
Ethosuxứnide Ls excreted in the urỉne maỉnly in the ỉotm  of 
its metabolites, either free or conjugated, but about 12 to 
20% is also excreted unchanged.

Ethosuximide is vvidely distributed throughout the body, 
but is not signihcantly bound to plasma pròteins. A halỉ-liỉe 
of about 40 to 60 hours has been reported for adults w ith a 
shorter halỉ-iưe of about 30 hours in children.

Monitorìng of plasma concentrations has been suggested 
as an aid in assessing control and the therapeutic range of 
ethosuximide is usually quoted as being 40 to lOOmlcro- 
grams/mL (about 300 to 700 micromoles/litre); cọncentra- 
tions in saliva and tears have also been measured.

Ethosuximide crosses the placental barrier, and is 
distributed into breast milk.

The pharmacokinetics of ethosuximide are atteaed  by 
use with other antiepileptics (see under Interactions, 
above).

Preparatìons
Propríetary Preparations (deuils are given in Volume B)

Single-ingredient Preparatíons. Arg.: Zarontin; Austraí.:
Zaroncin; A u s tr ia :  Petinimid; Suxinutỉnt; B elg .: Zarontìn;Braz.: Etoxin; Canad.: Zarontin: Chile: Suxinutint; Cz.; Petini- 
mid; Denm.: Zarondan; Fr.: Zarontín; Ger.: Pemidan; Suxilep; Gr.: Petinimid; Zarontin; Hung.: Petnidan; IrL: Zarontin; ItaL: 
Zarontin; Mex.: FIuozoid; Neth.: Ethymal; NZ: Zarontín; PoL: 
Pítinimid: Rus.: Suxilep (Cyxciuien); SẠ/r.: Zarontin; Swed.: 
Suxinutin; Switz.: Petinimid; Turk.: Petimid; UK: Emeside; 
Zarontin; USA: Zarontin.

PHarmacopoeial Preparatioiu
BP 2014: Bthosuximide Capsules; Ethosuximide Oral Solution; 
USP 36: Ethoỉuxũnide Capsules; Ethosuximide Oral Solution.

Ethotoin (BAN, riNNỊ

Éthotoĩne; Ethotolnum; Etotoìini; Etotoin; Etotoína; B t o t o h h .

3-Ethyt-5-phenylhydantoin . '
C„H,2N20j=2CÌ42 . ■
CÁS — :8&3S-i r 
ATC —  HỌ3AB0\
ATC vẻt —  QN03AB01 • '  ’

ỤNII —  46QG38NC4U. -•

Pharmacopoeias. In us.
The Symbol t  denotes a preparation no longer actively marketed

http://aappolicy
http://www
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USP 36: (Ethotoin). A white crystaUine powder. Insoluble 
in vvater; freely soluble in dehydrated alcohol and in 
chloroíorm; soluble in ether. Store in  airtight containers.

P ro /Ị7 e

Ethotoin is a hydantoin antiepileptỉc vvith actions similar to 
those of phenytoin (p. 538.2), but it is reported to be both 
less toxic and less eííective and is not commonly used in 
epilepsy (p. 506.1).

Ethotoin is given orally for tonic-donic and complex 
partial seizures in initial doses of up to 1 g daily, increased 
gradually at intervals of several days to  2 to 3 g daỉly, given 
in 4 to 6 divided doses aiter meals.

Administrotion. A study1 oỉ the pharmacokinetics ot etho- 
toin given at more convenient intervals of every 8 hours.

I . B rowne TR, Szabo GK. A pharmacokỉiìetic rationale ỉor thrce Umes daiỉy 
adminỉscration of ethotoìn (Peganone). J  Clin Pharmacoỉ ỉ 989; 29:270-1.

Pneparations
Propnetary Preparationi (details are given in Volume B) 

Single-ingredient Prepqrctiora. USA: Peganone.

Phormocopoeiai Preparatiom
USP 36: Ethotoin Tablets.

F e l b a m a t e  IU SA N , ĨÌN N I

AD-03055; Feìbamato; Felbamatum; W-554; cDen6aM3T.
2-Phenyl-í3-pròpanediol dlcarbamate. 
ẹ„H ,4N A =238 .2  
CAS — 25451-15-4.
ATC —  N03AX10.
ATC Vet —  QN03AX10.
UNII —  X72RBB02N8.

Pharmacopoeias. In us.
USP 36: (Felbamate). A white to off-white powder. Very 
slightly soluble in vvater; sparingly soluble in tnethyl 
alcohol; freely soluble in dimethyl sulíoxide; slightly soluble 
in acetonỉtrile.

Uses and Administration
Felbamate is a carbamate structurally related to mepro- 
bamate (p. 1083.3). It is used in the neatment of epilepsy 
(below); hovvever, because of its toxidty, it should only be 
used in  severe cases unresponsive to other drugs.

Felbamate is given orally as monotherapy or adjunaive 
therapy for reỉractory partial seizures with or vvithout 
secondaiy generalisation. It is lísed in children as adjưnctive 
therapy in  controũing the seizures assodated vvith the 
Lennox-Gastaut syndrome (see belovv).

The initial dose of ỉelbamate when given as monotherapy 
is 1.2 g daily in 3 or 4 divided doses. The daily dose should be 
increased gradualỉy under dose supervision; increments o{ 
600 mg every 2 weeks are given according to response, up to
2.4 g daily. Thereafter doses may be hưther increased 10 a 
maximnm oí 3.6 g daily ư  necessary.

Similar initial doses are given as adịunctive therapy, but 
the dosés oỉ the other antiepileptics should be decreased as 
necessary. This adjunctive dose may be increased by 1.2 g at 
weekly intervals, up to a maximum of 3.6 g daily.

As w jth other antiepileptics, withdrawal of ỉelbamate 
therapy or transition to or bom another type of antiepileptic 
therapy should be made gradually to avoid predpitating an 
increase in the írequency of seizures. For a discussion on 
whether or not to withdra w antiepileptic therapy in seizure- 
free patients, see p. 506.1.
References.

t .  Pelỉodc JM, t í  al. Felbamate: conscnsus oí cuiTem dìnical cxpericnce. 
Epĩlepiy X a  2006: 71: 89-101.

Administrotion in children. As an adjunct in Lennox-Gas- 
taut syndrome, the initial oral dose of íelbamate in chil- 
dren aged 2 to 14 years is 15mg/kg daily in 3 or 4 divided 
doses. This may be increased gradually in increments of 
15mg/kg at weekly intervals to a maximum of 45mg/kg 
daily; the doses of other antiepileptics should be decreased 
as necessary. The eỉhcacy and tolerability of ỉelbamate in 
children under 4 years of age have been discussed.1

Those aged 14 years and over may be given the usual 
adult dose (see above) as monotherapy or adjunctive 
therapy for refraaory partial seizures with or vvithout 
secondary generalisation.
1. Grosso s, tí ai Efficacy and saỉety oỉ ỉeĩbarnate in chỉldien uDdcr 4 yeais 

of age: a retrospcctivè chan revỉevr. Eur J  Nturol 2008; 15: 940-6.

Adnumstrahon in the eldeHy. The elderly may require 
lower inỉtial doses of íelbamate and slovver dose titration. 
Aíter single doses of íelbamate, plasma concentrations and 
half-lives were greater and mean dearance lower in

elderly than in young subjects, whereas pharmacokinetic 
parameters after multiple dosing schedules were similar.1

I . Richcns A, tí  al. Sỉngle and muỉtípỉe dosc phannacoỉdnetics o ỉ ỉeỉbamate 
ỉn  the eỉderly. B rỉC lìn  Phanruuoỉ 1997; 44: 129-34.

Administration in renal impairment. A single-dose phar- 
macokinetic study* indicated that in patients with renal 
impairment the initial dose of íelbamate may need to be 
lower and increases made more cautiously than in patients 
with normal renal tunction (licensed product iníormation 
suggests halving initial and maintenance doses).

1. Gỉue p, t í  a i  Single-dose pharmacokinetics oỉ ỉelbamate in patients vviih 
renal dysíunclioTL Br J  Cỉirt Pharmacol 1997; 44: 91-3.

Epilepsy. Although telbamaie vvas vvell tolerated in dinical 
studiẽs, rare but serious adverse eífeds were noted during 
early postmarketing use.1J Aplastic anaemia and serious 
hepatotoxic reaoions, sometimes with íatal outcomes, 
developed in some patiems. Patients taking íelbamate 
should have ỉrequent blood counts and monitorìng of 
liver enzymes. However there is no evidence that such 

; monitoring will prevent adverse outcomes; in addition.
! thc risk of aplastic anaemia is thought to decrease aíter 
1 the íirst year of therapy, and the need íor ongoing blood 
I counts is stĩỉl less clear.5 Successtul long-term use has 
I been described.4 Even if detected early, aplastic anaemia 
I and hepatic impainnent may noi be teversible.1 Usagc in 

the USA is restricted to patients with relractory partial sci- 
zures vvith or vvithout secondary generalisaúon or for 
adjunctive therapy for children with Lennox-Gastaut 
syndrome. Guidelines on appropríate use have been 
issued.5

The overall management oi epilepsy is discussed on 
p. 506.1.

1. Dichter MA, Đrodie jMJ. Newantiepilepticdrugs. NEngUMed  1996; 334: 
1583-90.

2. Appleton RE. The new  amiepỉlepiic drugs. Arch Dừ c h iu  1996; 75: 256- 
62.

3. French J. tí ai. The use of íelbamatc in ihe trearaient oí paiients wjth 
in traaable epilepsy. Repon oí the Quaìiry Standards Subcommittee oí 
the American Academy oi Neurology and the American Epllepsy 
Society. Epilepúa 1999; 40: 803-8. Also availablc at: http://w w w 3. 
im e rsc ie n c e .w ile y .c o m /c g i-b in /ĩu ll te x t/1  19061174/PDFSTART 
(accessed 01/09/08)

4. White JR, tí al. Long-term use oĩ ỉelbamate; clinical outcomes and eíĩect 
ơi age and concomỉtam antiepiỉeptic drug use on its cỉearance. EpiUpsia 
2009; 50: 2390-6.

Adverse Ettects
The most írequently reported adverse effeas with telbamate 
are anorexia. weight loss, nausea and vomiting, rash, 
insomnia, hcadache, dizziness, somnolence, and diplopia. 
Aplastìc anaemia or acute liver íailure. sometimes ỉatal, 
hãve occurréd rarely. and there ha ve been reports of 
Stevens-Johnson syndrome.

Effectỉ on the Iddneys. A 15-year-old boy given up to 3 g 
of íelbamate daily developeđ urethral obstrurtion due to 
tormatíon of urethral stones composed of lelbamate.1 
Records revealed that 2 years earlier unidentified urinary 
crystals had been lound in the patient'5 urine.

For reports of crystalluria associated vvith ỉelbamate 
overdosage, see belovv.

1. Sparagana SP, tí ai. Felbamaỉe urolithiasis. Epilepsia 2001; 42: 682-5.

Effects on mental function. For the effeas oỉ antiepileptic 
therapy on cognìtìon and ìnood, induding the risk of suid- 
dal ideation, see p. 508.3

Effects on the sldn. Toxic epidermal neaolỵsis has been 
reported1 in a patỉent 16 days aíter she started monother- 
apy with íelbamate for partial complex seizures.

1. Travaglỉnỉ MT, tí  aỉ. Toxỉc epidermal neơolysis aher initiadon oí 
ỉelbamate therapy. Pharmacothèrapy 1995; 15: 260—ị.

O verdosage. A 20-year-old woman presented with 
slurred speech and nausea 4 hours atter ingesting 18 g of 
telbamate and 12 to 25 g of sodium valproate.1 Over the 
next 4 to 5 hours she became combative, uncooperative, 
and progressively obtunded and eventually required endo- 
tracheal intubation and assisted ventilaũon. Peak plasma 
concentrations of 200 micrograms/mL for ielbamate and 
470micrograms/mL for sodium valproate occuưed 12 and
14 hours. respectìvely, alter ingestion. Large quantities of 
macroscopic crystals, idenũtied as containing íelbamate, 
vvere noted in the urine 18 hours aíter ingestion and the 
patient developed renal íailure. The crystalluria and renal 
tailure responded to parenteral hydration. In another case 
report,2 a 3-year-old child ingested 232mg/kg of íelbamate 
resultứig ỉn ataxia, vomiting, crystalluiia, haematuría. and 
mild tachycardia. The plasma concenưation of lelbamate
15 hours aíter ingesúon was 138micrograms/mL. She was 
successíully treated with an inỉusion of sodium chloride
0.9% and intravenous metodopramide; no renal impair- 
m ent was seen.

1. Rengstoríí DS. tí ai. Feỉbamate overdose complicated by massive 
CĩỴStaỉỉuria and acute renal ỉailure. J  Toxicol ơ m  Toxicoỉ 2000; 38: 667-9.

2. Meier KH. t í  ứỉ. Acute íeỉbamate overdose w ith crystalỉuria. Cĩin Toa 'col 
2005;43:189-92 .

Precautìons
Felbamate is conưa-indicated in patients with a hlstory of 
blood disorders or hepatic impairment. It should be us ĩd 
only in the ưeatm ent of severe epilepsy reíractory to o ứ  er 
antiepileptics because of the risk of {atal aplastic anaemia or 
acute liver tailure. Patients or their carers should be advis :d 
of the symptoms of aplastic anaemia and be told to rep< >n 
immediately should any such symptoms develop. Comple te 
blood counts should be carrìed out beíore the patient sta TS 
ưeatm ent and regularly during treatment (but see Epilep: y, 
under Uses and Administratìon. above). Aplastic anaen ia 
may occur after ỉelbamate has been stopped so patier ts 
should continue to be monitored for some time. Liver 
hmction tests are also recommended beíore starting and 
regularly (at 1- to 2-week intervals) during treatment. 
Felbamate should be stopped if there is any evidence of 

; bone marrovv depression or liver abnormalities.
Ị Felbamate should be used with caution in patients vvi :h 
I renal impairment. Felbamate may cause photosensitiv ty 
ị reaaions and patients should be advised to take protecti /e 
i measures against exposure to uv radiation.

Care is required when vvithdravving íelbamate therapy — 
see also Uses and Administratìon, above.

Breast feeding. For commcnt on antiepilepric therapy and 
breast teeding, see p. 508.3.

Driving. For a comment on antiepileptic drugs and dri/- 
ing. see p. 509.2.

1
The elderly. Felbamate may need to be given vvith care n 
elderly patients (see Adminisưation in the Elderly, abov t).

Porphyria. The Drug Database for Acute Porphyria, cor 1- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassities íelbamate as pro 3- 
ably porphyrinogenic it should be prescribed only f jr 
compelling reasons and precautions should be consider -d 
in all patients.1

1. The Drug D aubase íor Acuie Porphyrỉa. Available at: h ttp://w w fv. 
drug5-porphyria.org (accessed 17/10/11)

Pregnancy. For commsjnts on the management of epilep ;y 
during pregnancy, see p. 509.2.

Interactions
There are complex interaaions betwcen antiepileptics ai d 
toxicity may be enhanced vvithout a corresponding increa ;e 
in antiepileptic acóvity. Such interactions are very variat le 
and unpredictable and plasma monìtoiing is oíten advisab le 
with combination therapy. The metabolism of íelbamate is 
enhanced by enzyme inducers such as phenytoi 1, 
phenobarbital, or carbamazepine. In cpnưast, the half-li te 
of íelbamate may be prolonged by gabapentin. Pelbama :e 
inhibits or enhances the metabolism of several oth :r 
antiepileptics and care is required when it is added :o 
therapy.

Anticoagulants. For the effect of lelbamate on warfam, 
see p. 1532.1.

AnHepileptics. For some reíerences to the effea of felb I- 
mate on other antiepileptics, see under Carbanutĩepir c. 
p. 516.3. phenobarbital, p. 537.2, Phenytoin, p. 543.2, ai d 
Valproate p. 557.3.

Sex hormones. For the effea of lelbamate on o t ĩ l  contraceptives, see p. 2243.2 and also under Gestoden 
p. 2279.3.

Pharmacokinetics
Pelbamate is well absorbed Irom the gastrointestinal tta  A 
and peak plasina concenưations have occurred 1 to 6 hou rs 
aíter oral doses. Protein binding is reported to be about 22 o 
25%. It is partly metabolised in the liver by hydroxylatic n 
and conjugation to inactive metabolites. Felbamate is 
excreted mainly in the urine as metabolites and unchangt d 
drug (40 to 50%); less than 5% appeats in the íaeces. TI e 
terminal haU-liíe is reported to be benveen 16 and 23 houi s. 
Felbamate is distributcd into breast milk.

The pharmacokinetics of íelbamate are reported to 1 e 
linear at dinical doses. Therapeutìc plasma concenơatioi IS 
have been reported to be betvveen 30 and 80 m icr I- 
grams/mL.

The pharmacokinetics of lelbamate are aííeaed by u  e 
with other antiepileptìcs (see Interactíons, above).

See under Uses and Administration (above) for mentic n 
oỉ pharmacokinetic studies of íelbamate in the elderly ar d 
in patients with renal impainnent.

All cross-reíerences refer to entries in Volume A

http://www3
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Preparations
Proprietary Prepararions (details are given in Volume B)

Sngie-ingredient Preparationỉ. Arg.i Pelbamyl; Austria: Taloxa; Beiị.: Taioxa; Fr.: Taloxa; Gtr.: Taloxa; Gr.: Taloxa; Hung.-. 
Taloxa; ItáL: Taloxa; NethTaloxa; Nonv.: Taloxa; PorL: 
Taloxa; Swed.: Taloxa; Switz.: Taloxa; USA: Pelbatol.

phartnocopoeid Preparations
USP 36: Felbamate Oral Suspension; Felbamate Tablets.

Fosphenytoin Sodỉum
ỊBANM, USAN, "n NM)

ACC-9653-010; ACC-9653; CI-982 (íòsphenytoin or íosphe- 
nytoin sođium); Fosfenitoin Sodỵum; Fosfenitoína sódica; 
Fosphényto'fne Sodique; Natrii Fosphenytoimjm; PD- 
135711-1SB; HaTpníí (DÒcịeHMTOMH
5,5-Diphenyl-3-[(phosphonooxy)methyl]-2,4-imidazolidine- 
dione disodium; 3-{Hydroxymethy!)-5,5-dipheny1hydantoin 
disodium phosphate; 2,5-Dioxo-4,4-diphenylìmidazolidin-l- 
ylmethyl phosphate disodium.
C,6H,3N2NaÁP=406-2 s ’ .
CAS —  93390-81-9 (hsphenytoin); 92134-98-0 (fosphenytoin 
sodium). ■ '
ATC —  N03AB05.
ATC Vet —  QN03AB05.
UNII —  7VLR5S452Z

Pharmacopoeias. In us.
USP 36: (Fosphenytoin Sodium). A white to pale ýellovv 
solid. Freely soluble in  water. pH of a 7.5% solution in water 
is betvveen 8.5 and 9.5. Store in aìrtight containers.

\

Stabilhy. Reíerences.
1. Fỉscher JH, tí ai S ubtiỉty  o ỉ ỉosphenytoỉn sodỉum vrith intravenous 

Solutions in gUss bottles. polyvỉnyl chloride bags, and polypropyỉene 
syringes. A m  Pharmacữthtr 1997; 31: 553-9.

Uses and Adminỉstration
Fosphenytoin is a prodrug of phenytoin (p. 538.2) used 
simiiarly as pan  of the emergency treatment of status 
epilepticus (p. 510.2). It is also used for the prevention and 
treatment of post-traumatic seizures (p. 539.3) assodated 
with neurosurgery or head trauma and as a short-term 
parenteral substitutc for oral phenytoin in the management 
of epilepsy (p. 506.1).

Fosphenytoin is given as the sodium salt and doses of 
íosphenytoin sodium are cxpressed as phenytoin sodium 
equivalents (PSE); thereíore no adjustment in dosage is 
necessary vvhen substituting losphenytoin for phenytoin or 
vice versa. Posphenytoin may be given by intramuscular 
ỉnjection or intravenous inhision; only the intravenous 
route is recommended in  children.

The maximum ra te of inơavenous iníusion in PSE is 
150mg/minute and should not be exceeded. Continuous 
monitoring of ECG, blood pressure, and respiratory hinction 
is recommended during intravenous inhision. Patients 
should also be observed ỉor at Ieast 30 minutes aíter the end 
of iníusion.

In the ưéatm ent of tonic-donic status epilepticus a 
benzodiazepine such as dỉazepam or lorazepam is usually 
given initially intravenously or rectally followed by 
fosphenytoin. In the UK, the loading dose in PSE ís 
15 mg/kg given as a single dose by intravenous inỉusion at a 
rate of 100 to 150 mg/minute. The intramuscular route is 
not appropriate for the management of status epilepticus 
because peak phenytoin concentrations will not be reached 
quickly enough. The loading dose for seizures other than in 
status epilepticus is 10 to 15 mg/kg given as a single dose by 
intramuscular ưýection or by intravenous iníusion at a rate oí 50 to 100 mg/mlnute. Initial maintenance doses for status 
epilepticus and other seizures are 4 to 5 mg/kg daily glven in 
1 or 2 divided doses by intramuscular ũỹection o r by 
intravenous iníusion at a rate of 50 to lOOmg/minute. 
Subsequent doses are dependent on patỉent response and 
trough plasma-phenytoin concentrations.

Fosphenytoin given intramuscularly or by intravenous 
iníusion at a rate of 50 to 100 mg/minute may be substituted 
for oral phenytoin at the same equivalent total daily dose lor 
up to 5 days.

In the USA, loading doses in PSE of up to 20mg/kg are 
permitted, and initial maintenance doses are 4 to 6mg/kg 
daily.

For doses in children, see below.
A lower loading dose and/or inhision rate, and Ịower or 

less hequent malntenance dosing may be necessary ỉor 
elderly patients; UK licensed product inỉormation suggests a 
reduction in dose or rate of 10 to 25%. Similar reducdons 
are suggested for patíents with renal or hepatic impairment 
(see also belovv) or in those wíth hypoalbuminaemia, except 
in  the treatm ent of status epileptìcus.
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2. Meek PD. t í  ai. Guldeỉỉnes íor nonem ergency use of parenteraỉ 
phenytoin Products: proceedỉngs of an  expert paneỉ consensus process. 
Arch Ịrứem M td  1999; 159: 2639-44.

3. Heaỉỉeld MTE. Managỉng status eptiepticus: new  drug oScrs reaỉ 
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Saftíy 2000; 22:459-66.

5. M cóeane GJ. Iniravenous ỉnĩusion oí íosphenytoin produccs proỉonged 
paỉn reiieí: a case report J  Pain 2002; 3 :156-8 .

'  6. Pischer J H  t í  ai. Fosphenytoin: d in ỉcal pharmacokỉnetics and 
comparative advantages ỉn  the acute treatm cnt o í sdrures. ơừt 
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7. Rudis Mỉ. t í  ai. Cost-eííectiveness o ỉ oraỉ phenytoỉn. ữicravenous 
phenytoin, and ỉntravenous ỉosphenytoin in the emergency depart- 
menL Ann Emtrg Med 2004; 43: 356-97.

8. Eríksson K. t í  ai. Posphenytoin. Exptrt Opừt Drug Mtíab Taxicol 2009; 5: 
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Administration ìn children. In the UK, íosphenytoín sod- 
itnn may be given to children over 5 years of age for the 
emergency treatment of status ẹpilepticus, the prevention 
and treatment oỉ post-traumatic seizures associated with 
neurosurgery or head trạuma, and as a short-term par- 
enteral substitute for oral phenytoín in the management 
of epílepsy. It is gíven by ỉntravenous ỉnỉusion and doses 
are expressed as phenytoin sodium equivalents (PSE).

In the treatment of tonic-donic status epileptìcus, the 
loading dose in PSE is 15 mg/kg given as a single dose at a 
rate of 2 to 3 mg/kg per minute; however, the BNFC allows 
20mg/kg. In the treatment or prophylaxis of seizures other 
than in status epilepticus, the loading dose in  PSE is 10 to 
15 mg/kg given as a single dose at a rate of 1 to 2 mg/kg per 
minute. The maximum rate oỉ infusion of loading doses ũ  
3mg/kg per minute or 150mg/minute and should not be 
exceeded. Initial maintenance doses in PSE ỉor status 
epilepticus and other seizures are 4  to 5 mg/kg đaily given in 
I to 4 divided doses at a rate oỉ 1 to 2 mg/kg per minute, not 
exceeding lOOmg/minute. Subsequent doses are dependent 
on patient response and  trough plasm a-phenytoin 
concentrations.

Fosphenytoin given at a rate of 1 to 2 mg/kg per minute, 
not exceeding 50 to lOOmg/minute, may be substituted for 
oral phenytoin at equivalent total daily doses for up to 5 
days.

Similar precautions to those in adults apply to the 
monitoring of dinical parameters and plasma-phenytoin 
concenưations in  children (see above).

Administration in hepotỉc or renal impairment. The rate 
and extern of conversion of íosphenytõin to phènytoin in 
patients vvith hepatic drrhosis or renal impairment requir- 
ing dialysis was not íound to be signiScantly diherent 
hom  thõse for healthy Controls.* 1 Hovvever, there was a 
trend towards an increase in  ĩosphenytoin dearance and a 
decrease in the time to peak phenytoin concentradons in 
those vvith hepatic or renal impairment. Consequently, 
the authors recommended that íosphenytoin may need to 
be given at lower doses o r iníused more slowly (see above 
ỉor the licensed p rodua recommendations).

1. Aweelu FT. a  tl .  pharm acokỉnetìa oi tosphenytoin in patíeno wilh 
hcpaũc or renal disease. Epiỉepsia 1999; 40 :777-82 .

Adverse Effects and Precautions
As for Phenytoin, p. 540.1.

Severe cardiovascular reactions, sometimes íatal, have 
been reported aíter intravenous doses of ỉosphenytoln. 
Therefore, continuous monitoring of ECG, blood pressure, 
and respiratory íunction is rccommended during the 
inỉusion, and the patient should be kept under observation 
for at least 30minutes aher the end of the inlusion. 
Hypotension may occur w ith recommended doses and rates 
of inỉusion; a reduction in the iníusion rate or stopping 
therapy may be necessary. Fosphenytoin iỉ contra-indicated 
in patients with sinus bradycardia, sino-atrỉal block. second- 
or third-degree AV block, or Stokes-Adams syndrome.

Buming, itching, and paraesthesia, particularly in the 
groin area, have also been reported aher intravenous 
íosphenytoin; reducing the rate of, or temporarily stopping, 
the iníusion may relieve the discomíort.

Caution should be exerdsed w hen giving íosphenytoin 
to patients in whom phosphate restriction is necessary. The 
rate of metabolism of íosphenytoin to phenytoin may be 
increased in patients w ith hepatic o r renal disease, or in 
those vvith hypoalbuminaemia, and consequently there is 
an  increased risk of adverse effects ỉn  su ch patìents.

Effects on the cardiovascular System. The UK CSM1 sta- 
ted in May 2000 that worldwide there had been reports of 
21 cases of asystole, ventricular hbrillation, or cardiac 
arrest assodated w ith intravenous use of {osphenytoin. Of 
these, 5 cases had received doses or iníusion rates greater 
than recommended. There had also been 34 repõrts of 
hypotension, 15 of bradycardia, and 10 of varying degrees 
of heart block. Mọst reactions had occuưed within 30

minutes of the iníusion. A revievv2 of advene events asso- 
dated with ỉosphenytoin inlusion received by the FDA 
Adverse Event Reporting System betvveen 1997 and 2002 
identihed 29 oỉ adverse cardiac events, induding 10 ỉatal- 
ities. Of these reports, 5 were of sinus arrest, 4 of AV 
block, and 8 of asystole. The authors acknovvledged that 
the majority oí patients had serious coníounders induding 
renal íailure, stroke, acute cardiac ischaemia or ỉaiỉure, 
overdose, or inỉection.

ECG changes consistent with hypocalcaemia have 
occurred in a patient who received 1500 mg-equivalents of 
phenytoin over 85 minutes as an intravenous infusion of 
ỉosphenytoin.3 The patient had initially beẹn normocaỉcae- 
mic and it was suggesteđ that the eữect may have been đue 
to acute inorganic phosphate toxidty. .

1. CSM/MCA. F(»pheQytoin sodỉum (Pro-Ep»nudn): serỉous anhythmias 
and hypoteosỉoa. Ctãratí Probkmx 2000; 26 :1 . Aỉso avaỉỉable at: http:// 
wvrwjnhra.gov.uk/homc/idcplg7IdcServiccAGET_HLE6dDocName**- 
CON0074628-RevíslonSe!ecũonM cihod»LatejtReIeascd (accessed 
09/06/08)

2. Adams BD, t í  aL Posphenytoin m ay cause hemodynamỉcaỉỉy unsỉable 
bradydysrhychmỉas. J  Eĩtưrg Med 2006; 3 0 :75 -9 . '

3. Keegan MT. tí aL Hypocaỉcemỉa-ỉike eỉectrocardỉographỉc changes aỉter 
admỉnỉstratioQ of intravenous tosphenytoín. Mayo Qin Proc 2002; 77: 
584-6.

Effeds on the sidn. For a possibly increased risk of severe 
skin reactíons to ĩosphcnytoin in patients wỉth the HLA 
allele HLA-B*1502, see Sldn Reactions, under Precautions 
of Phenytota, p. 542.1.

Porphyría. The Dmg Database for Acute Porphyria, com- 
piled by the Nomegian Porphyria Centrc (NÁPOS) and 
the Porphyria Centre Sweden, classiũes íosphenytoin as 
porphyrinogenic it should be prescribed only for compel* 
Ung reasons and precautions should be taken in all 
patients.1

1. The Drug Database ío r Acute Porphyria. Avaỉỉabỉe at: hctp://www. 
drugs-poiphyria.org (accessed 17/10/1 ĩ

Interactions '
....................... •••....................................................................•;................  .................
As for Phenytoin, p. 542.1.

Phanmacokinetìcs
Plasma concentrations of íosphenytoin are maximal at the 
end of intravenous inỉusion and about 30 minutes aíter 
intramuscular injection. Protein bỉnding o! ỉosphenytoin Is 
high (95 to 99%), mainly to albúmin, and is saturable. 
Fosphenytoỉn displaces phenytoin hom  protein bìnding 
sites whlch increases the hacdon of unbound phenytoin to 
up to 30% for about halí to one hóur post-infuslon. 
Fosphenytoin is rapidly and completely hydrolysed to 
phenytoin with a conversion haU-lUe oỉ about 15 minutes; 
1 mmol ot ỉosphenytoin yields 1 nunol of phenytoin, and 
the same • oỉ phosphate and íormate. Metabolỉtes of 
phenytoin are exaeted  in  the urine. For the pharmacoki- 
netics oí phenytoin, see p. 545.2.
Reíerences.

1. FUcher JH. rr ai. Posphenytoỉn: cỉỉnicaỉ phannacokỉnetics and 
comparatíve ađvantages in the acute treatm ent of seizure$. ơừt 
Pharmacokintí 2003; 42: 33-58.

Preparations
Proprietary Preparalions (details are given in Volume B)

Single-ingredient Preparotions. CatuúL: Cerebyx; Derntt.: Pro- 
Epanutũu Fitu: Pro-Epanutin; Fr.: Prodilantln; Gr.: Pro- 
Epanutin; Indùr. Fosolin; Fosphen; trí: Pro-Epanutin; Jpn: Fos- 
toin; JVorw.: Pro-Epanutin; Sweđ.: Pro-Epanutin; Thai.: Cere- 
neu; UK: Pro-Epanutin; VSA: Cerebyx.

Pharmacopoeiai Preparations
USP 36: Posphenytoin Sodium Injection.

G a b a p e n t ỉ n  (BAN, USAN, riNN)

0 -  945; Gabapentiinỉ;.,Gabapentina; Gabapenbne; Gabapen-
tinum;G(^-Ì45ỘTrá6ầnẹmviạ: V - ' ' '
1- (Aminomethyliqrdot)ex3neacebc acid.. ,
C ọ H u N O ^ ^U
05-60142-96-31:1  ‘ í . / T - .
'ATC —  N03AX12 ' , ;  ■<.
ATCVet —  QN03AX12 ’ > -
íUNII —  6CW7F3G59Kì: .  /  . r  *

pharmacopoeias. In Ettr. (see p. vãi) and us.
Ph. Eur. 8: (Gabapẹntin). A vvhỉte or almost vvhite 
crystallỉne powder. It shovvs polymoiphỉsm. Spaimgly 
soluble in vrater; slightly soluble in alcohol practically 
insoluble in dichloromethane. It dissolves in dỉlute adds and 
dilute Solutions of alkali hydroxides.
USP 36: (Gabapentin). A white to off-white, crystalline 
solid. Freely soluble in  water and in alkaline and addic 
Solutions. A 2% solution ln vvater has a pH of 6.5 to 8.0.

The Symbol t  denotes a preparation no Ionger actively marketed
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G a b a p e n t i n  E n a c a r b i l  IUSAN, ríNNị
ASP-8825; Gabapentina Enacarbilo; Gabapentine Énacạrbil; 
Gặbapẽntinùrri Enacarbiíum; GSK-1838262;, XP-13512;Xa6a- 
neH T M H ánaK apÕ M ^. •• •
~0-{[({(lfiS)-l-Ì(2-M ethylpropanoyl)oxy]ethoxy]carbonyl) 
amino]rrìethyl)cydohexyl)acetic acid.
C16H27N06=329.4 - 
CÃS —  478296-72-9.
UNli —  750CL1SPBQ.

Uses and Administratíon
Gabapentin is an antiepileptic used as monotherapy or 
adjunctìve therapy in the treatment of partial seizures with 
or vvithout secondary generalisation, It is not generally 
considered effective for absence seizures. Although 
gabapentin is an analogue o( gamma-aminobutyric acid 
(GABA), it is neither a GABA agonist nor antagonist and its 
mechanism of action is unknown. Gabapentin is also used 
in the treatm ent of neuropathic pain and restless legs 
syndrome.

In the UK, the initial oral dose oi gabapentin for the 
treatment of ep ilepsy  (belovv) is 300 mg on the [irst day of 
treatm ent, 300 mg twice daily on the second day, and 
300 mg three times daily on the third day; alternatively. 
gabapentin may be given as 300 mg three times daily on the 
ũrst day of ơeatm ent. Thereafter the dose may be increased 
in increments of 300 mg every 2 to 3 days until ellective 
antìepileptic control is achieved, which is usually vvithin the 
range of 0.9 to 3 .6g daily. Higher doses up to a maximum of 
4.8 g daily have been reported to be well tolerated. Similar 
doses are used in the USA. The total daily dose should be 
taken in  three equally divided doses and the maximum 
dosage interval should not exceed 12 hours.

For details of doses in children, see belovv.
In the treatment oỉ neu ro p a th ic  pa in  (p. 525.1) in 

adults, doses of gabapentin should be titrated to a usual 
maximum of 1.8 g daily in three divided doses, in a similar 
m anner to that recommended above for the treatment of 
epUepsy. Higher doses have sometimes been given. In some 
countries, a modified-release preparation of gabapentin is 
also available for once-daily dosing.

A prodrug of gabapentin, Ịabapentin enacarbil, is available 
as an oral modihed-release preparation for use in adults. In 
the treatm ent of moderate to severe res tless  legs 
synd rom e, 600 mg is given once daily with food at about 
5p.m. For the treatment of p o s th erp e tic  neuralg ia, an 
inỉdal dose of 600 mg is given in the moming lor 3 days, 
then  increased to 600 mg tvvice daily. Gabapenlin enacarbil 
is also being investigated ỉor the ưeatment of painlul 
diabetic neuropathy and for migraine prophylaxis.

As with other antìepileptics, vvithdravval oi gabapemin 
therapy or transition to or hom another type oí andepileptic 
therapy should be made gradually to avoid predpitating an 
increase in the hequency of seizures. Licensed produa 
inỉormation for gabapentìn recommends reducing the dose 
gradually over at least 7 days regardless of indication; 
licensed inỉormation for gabapentin enacarbil States that 
doses over 600 mg daily should be tapered to 600 mg once 
daily beỉore stopping. For a discussion on whether or not to 
vvithdravv antiepileptic therapy in seizure-free patients. see 
p. 506.1.

Dosage oí gabapentin and gabapentin enacarbil should 
be reduced in patients with renal impainnent (see belovv).

Administration in children. In the UK, for the ưeatment 
of partial seizures with or vvithout secondary gencralisa- 
tion, gabapentin is licensed for use as adjunctive therapy 
in children aged 6 years and over and as monotherapy in 
those aged 12 years and over. As adjunctiví therapy, gaba- 
pentin may be given in an initial oral dose of 10 to 
15mg/kg daily, titrated over a period of about 3 days until 
eHective antiepileptìc control is achieved, which is usually 
vvithin the range of 25 to 35mg/kg daily given in 3 
divided doses. Higher doses up to a maximum of 50 mg/kg 
daily have been reported to be well tolerated. Although 
not licensed for use in younger children, the BNFC sug- 
gests simiỉar titration hom an initial daily dose of 
lOmg/kg in those aged 2 years and over, up to a usual 
maintenance dose of 30 to 70mg/kg daily gi ven in 3 
divided doses; a maximum dose of 70mg/kg daily has also 
been suggested in children aged 6 to 12 years. Older chil- 
dren may be given the usual adult dosage regimen (see 
above) titrated to a maximum of 3.6 g daily. When used as 
monotherapy, the usual adult dosage regimen is given.

In the USA, gabapentỉn is licensed for adịunctivt use in 
children aged 3 years and over. Initial doses are as for the 
UK; the m aỉntenance dose for children aged 3 to 4 years is 
40mg/kg daily, and for those aged 5 years and over is 25 to 
35mg/kg daily. Children aged 12 years and over may be 
given the usual adult dosage regimen (see above).

The total daily dose should be taken in 3 equally divided 
doses and the maximum dosage interval should not exceed 
12 hours.

For a pharmacokinetic study suggesting that initìal doses 
in younger children should be proportionately higher than 
in older ones, see Children, under Pharmacokinetics 
p. 526.2.

Adminisiration in renal impairment. Reduced doses of 
gabapentin are recommended ỉor patients with renal 
impairment or those undergoing haemodialysis. Licensed 
UK product iníormation recommends the following main- 
tenance doses based on creatinine dearance (CC) and 
given as 3 divided doses;
• c c  50 to 79 m l/m inute: 600 to 1800mg daily
• c c  30 to 49mL/minute: 300 to 900 mg daily
• c c  15 to 29mL/minute: 300 mg on altemate days to 

600 mg daily
• c c  less than 15 mL/minute: 300 mg on altemate days to

1 300mgdaily 1
ị For those undergoing haemodialysis who have never i 
i received gabapentin. the recommended loading dose is 300 ; 
Ị to 400 mg followcd by 200 10 300 mg aher each 4 hours of 
; haemodialysis. On dialysis-hee days no doses of gabapentin 
ị should be given (see also Overdosage. p. 525.3). i
■ Reduced doses are also recommended for the modified- ;
1 release preparation qabapentm macarbil based on indication j 

and cc , as fol)ows:
! • restless legs syndrome ị
Ị • c c  30 to 59mL/minute: 300 mg daily iniiially, ị
I increased to 600 mg daily, if necessary I
1 • c c  15 to 29mL/minute: 300 mg daily I
ị • c c  less than 15 mL/minute; 300mg on alternate days Ị

• haemodialysis; noi rccommended Ị
• postherpetic neuralgia

• c c  30 to 59rr.L/minute: 300 mg in the morning for I 
the íirst 3 days íollovved by 300 mg tvvice daily; a ! 
further increase to 600 mg tvvice daily may be made 1

• c c  15 to 29 mL/minute: 300 mg in the moming on ' 
days 1 and 3 followed by 300mg daily in the moming; ! 
a íurther incrcase 10 300 mg tvvice daily may be made I

• c c  less than 15 mL/minute: 300 mg in the moming Ị
on altemate davs; a íuriher increase to 300 mg daily in ! 
the moming mav be made '

• haemodialysis: 300 ing alter each dialysis session, : 
increased to 600 mg, if necessary

Ciguatera poisoning. Gabapentin has relieved some ol the ị 
neurological symptoms assodated vvith dguatera poison- i 
ing (p. 1428.2). Ị

Epilepsy. Gabapentin is used in epilepsy (p. 506.1) as ị 
adjunctive therapy for panial seizures with or vvithout sec- I 
ondary generalisation in patients rehactory to Standard Ị 
antiepileptics. In double-blind placebo-controUed studies1"4 
in such patients seizure hequency was reduced when Ị 
gabapentin was addcd to treatment. Long-term efficacy : 
has been encouraging,5'7 and its lack of potenrial for inter- I 
actions with other antiepileptics is considered to make it Ị 
particularly suitable lor adjunctive treatment. Dosage is 1 
adjusted against clinical response rather than by monitor- Ị 
ing blood concenưations. Gabapentin is also used as , 
monothcrapy in partial epilepsy;‘' 10 its ehicacy as adjunc- ị 
tive treatmenl in gencralised seizures remains to be deter- ! 
mined.

Gabapentin has been lound to be ellective as adjunctive 
therapy in children with relractory partial seizures.“

1. UK Gabapemin Sĩudy Group. Gabapentin in partial epilepsy. Laneet Ị
1990;335:1114-17, 1

2. Sivenius J, tì aỉ. Double-bỉind 5iudy of gabapentin in the treaim ent of i
partỉaỉ seixurcs. Epilepsia 1991; 32: 539-42. Ị

3. u s  Gabapcntiiì Study Group. Gabapemỉn as add-on therapy in Ị
reỉractory partial cpilepsy: a double-blind. placebo-controlled. paraỉlel- I 
group srudy. Ncurohgy 1993; 43: 2292-8. ị

4. Anhut H. tt ai. Inicmaiional Gabapentin Study Group. Gabapenrin j 
(Ncurontin) as add-on therapy in patienu tvỉth partial seỉzures: a I 
doublt-bỉind, placebo-concrulled siudy. Epìỉcptia 1994; 35: 795-801.

ỉ .  us Gabapentìn Siudy Group. The long-itrm  saíeiy and elíicacy oí 
gabapentin (Neurontin) as add-on therapy in dnig*resistam partial 
epilepsy. Epỉlepxy Res 1994; 18: 67-73.

6. Sivenius J. ti aỉ. Long-icrm study wtih gabapentin in pacientỉ wiĩh dnig- 
resistant cpilepilc sei/ures. Arcit Nturoỉ 1994; 51: 1047-50.

7. Anhui H. ti aí. Long-ienn salcty and eííicacy oí gabapemin (Neurontin) Ị
as add-on thtrapv ìn patients ìvỉth reừactory partỉal scizures. J  Epilcpsy ị 
1995: 8: 44-50. ;

8. Ojemann LM. et cỉ. Long-ĩerm treaunent with gabapenùn íor panial ;
epiìcpsy. EpiUpiy Rdĩ 1992: 13: 159-65. ■

9. Beydoun A, ctal. Gabapentin inonoiherapy U; a 26-week. doublc-blind, ‘ 
dose-comrolled multicem er rrudy oỉ conversion írom polyihcrapy in 
outpaỉienti wHh retractory complex partial or secondarily generaliỉed 
sei7.ures. Nturobgy 1997; 49: 746-52.

10. Chadwick DW. tì ai. A doubỉc-blind tríal oí gabapentỉn m onotherapy íor 
nevvly dỉagnosed partiaì seizur«. Nturolũỹy 1998; 51: 1282-8.

11. Appleton R. tì  a i  Gabapenùn as add-on therapy in chiidren vAih 
reử aao ry  partỉal «rizures: a 12-week. multicemre, double-blind, 
placebo-conưolled stndy. Epilepsia 1999; 40: 1147-54.

Headache. Beneht has been reported' hom  the use of 
gabapenrin in the prophylaxis of migraìne (p. 670.3). Gaba- 
pentin may also be chective2-3 in the management of clus- 
ter headache (p. 670.1), and has been tried4 in the prophy- '

laxis of ch ro n ic  d a i ly  h ea d a c h e  and headache associated w  th 
h ig h -a l t i tu d e  d is o r d é n  (p. 1276.2).5

A prodrug o{ gabapentin, gabapentin enacarbil, is unt er 
investigation for migraine prophylaxis.

1. Maứievv NT, tí  al. Eỉtìcacy of gabapenún ỉn migraine prophyla ủs. 
Htaàaàư  2001; 41: ì  i  9-128.

2. Leandrỉ M, t ì  aĩ. Drug-resístant duster heađache respondỉng to 
gabapentỉn: a piỉot study. Cephalaĩgia 2001; 2 1 :7 44-6.

3. Schũh-Hoỉer s, tì al. Thê usẽ oỉ gabapentin in chronỉc duster beada he 
patỉents reừaaory  to íỉrst-line therapy. Eur J  Neuroỉ 2007; 14: 6 9 4 - t .

4. Spira PJ, Beran RG. Australian Gabapemin Chronic Daily Heada he 
Group. Gabapemin ỉn the prophylaxis of chrorũc daiỉy headachc a 
randomized, placebo-conưolled study. Neurology 2003; 61: Ỉ753-9.

5. Jaíarían s, tì ai. Gabapentin ỉor preventỉon oỉ hypobaric hypo: ia- 
ỉnduceđ headache: randomized double-btind dỉnlcal rríaỉ. J  Ne; roi 
Neurosurg Psyckiatry 2008; 79: 321—3.

Hiccup. Gabapentin has been tried1-2 in the treatment of 
hiccups. For the management of intractable hiccups ; :e 
unđer Chlorpromazine, p. 1046.3.

1. Hernández JL. t ì «í/. Gabapentìn for intractabỉe hiccup. Am J  Med 20 H; 
117:279-81.

2. Alonso-Navarro H. tì a i  Reíraaory hiecup: successíul treatment v> ith 
gabapenỉin. Cỉin Ncurophamỉacoỉ 2007; 30: 186-7.

Hot ílushes. Gabapentin appears to be of benelit in I le 
management of hot ílushes associated with ìrcaimcnt of 
breast cancer; a study involving 420 vvomen with bre ist 
cancer experiencing hot llushes (excluding women )n 
active chemotherapy, but most of vvhom were receivi Ìg 
adjuvant endocrine therapy). found that an oral dose oĩ 
900 mg daily in three divided doses for 8 vveeks was effi c- 
tive. although a dose of 300 mg daily was not.1

Tliere is also evidcnce of benelit2-5 hom gabapentin in I ìe 
same dose (900mg daily) in womcn who have hot llushes as 
a symptom of the menopause (p. 2245.1). A notler 
randomised placcbo-controlled study4 íound gabapen in
2.4 g daily to be as eílective as conjugated oestroqt ns 
625 micrograms daily in the treatment of hot Qushes in 
postmenopausal ivomen. A meta-analysis5 concluded tl at 
gabapentin resulted in a 20 to 30% reduction in 1 ie 
írequency and severity of hot ũushes in vvomen vv th 
natura! or chemotherapy-induced menopause. althou 'h 
this was at the price ot adverse eílects such as dizziness a id 
somnolence which resulteđ in many women withdrawi Ig 
hom treatment. A later literaiure revievv4 of randomiiíd 
controlled studics lound gabapentin to be saíe and ellect ve 
íor short-term (12 weeks or less) therapy of menopausal 1 ot 
ílushes; an initial dose of 300 to 400 mg at night. increaíed 
as required every 3 to 7 days to a usual dose of 0.6 to 2. Ig 
daily in 2 or 3 divided doses was suggested for vvomen tv th 
natural menopause vvho are having moderate to severe I ot 
ílushes.

1. Ptindya KJ, tì  aỉ. Gabapcntin íor hot [lashes in 420 women with br .Sỉ 
rancer: a randomiscd duuble-blind placebo-controllcd iriùl. Lancdt 2 í 35; 
366: 818-24.

2. Guttuso T. tì  aỉ. Gabapentin s eííects on hoi ílashes in postmenopai sa) 
women: a randorrmed comroỉled trial. Obsttì Gyntcoì 2003; 101; 337* 15.

3. Loprìnzi CL tì aỉ. Phase 111 trial oí gabapentỉn alonc or ìn conjuncr on
with an antidcpressant in ỉhc managem ent of lio( ỉlửshes ẫn vvoroen V ho 
have inadequatt* comrol vvith an antidepressant alone; NCCTG N03C i. J 
Chn Oncol 2007; 25: 308-12. \

4. Kcddy SY. tì aỉ. Gabopentin, estrogcn. and placebo ínr ưeating lot 
ílushes: a randomizcd conưoỉled trial. Qbsttt Gynnol 2006; 108: 41-1 .

5. Touỉis KA, et aì. Gabapenún ỉor the treatment of liot ílashes in Wỡr cn 
wỉ*h natural or lamoxiíen-induced menopausc: a syítematíC review nd 
metâ-analysis. ơ in  Ther 2009; 31: 221-35.

6. Hayes LP. tì ai. Use of gdbapentin for the managem cm  of natura or 
surgical menopausal hoi Aashes. Ann Pharmacother 2011; 45: 388-9 ,

Lesch-Nyhan syndrome. The severe selí-mutìlarion tl at 
occurs in patients vvith Lesch-Nyhan syndrome (p. 1047 1) 
has been reported to improve in those given antiepilept cs 
sucb as gabapentin.1

1. McManaman J. Tam DA. Gabapemin ÍOT sclf-injunou5 behavioi in 
Lesch-Nyhari SỊmdrome. Pedìaĩr Neurol 1999; 20: 381-2.

Motor neurone diseose. Interest has been shovvn in gal a- 
pentin as a potential therapy íor amyotrophic late al 
sdcrosis (see Motor Neurone Disease, p. 2605.2) becat se 
it may inhibit glutamate ỉormation. Results hom an ea ly 
study' shovved a trend tovvards a beneíicial effea; ho V- 
ever, a randomised study2 íailed to conBrm any bent fit 
hom gabapentin on disease progression or symptoms.

1. Milỉer RG, tì a i  Placebo-conưolled trìal of gabapentin in patỉents V ith 
amyoưophic lateral sderosiỉ. Neurology 1996; 47: ỈỈ8 3 -8 .

2. Mìỉỉct RG, tì aĩ. Phasc UI randomized trỉal oí gabapentin ìn patients V ith 
amyotrophic ỉateraỉ sderosis. Neuroìogy 2001; 56: 843-8.

Multiple sclerosis. Gabapentin has been found to cont ol 
pain, spasm, and spastidty in patients w ith multi ile 
sderosis (p. 996.3).16 It may also be of benelit in acquiied 
nystagmus secondary to multiple sderosis.7

1. M uelỉer M£, tì aì. Gabapemin ỉor reỉỉeỉ o ỉ upper motor neu on 
symptoms in multiple sderosis. Arch Phys Med Rehabiỉ 1997; 78: 521 -4.

2. Samkoff LM, tì a i  Ameiíoration of reíractory đysestheùc ĩímb paỉr in 
multiple sderosỉs by gabapentin. Nturoiogy 1997; 49: 304-5.

3. Solaro c . tì  a i  An open-labd trial oí gabapenùn treatmem of 
paroxysmal syniptoms in multiple sclerosis patients. Neuroiogy 1998; 51: 
609-11.

4. Duncvsky A. Perel AB. Gabapentin for relieí of spasticity associated V ith  
multipỉe sderosis. Am J Phys Med Rthabỉl 1998; 77: 451-4.

AU cross-reíerences reíer to entries in Volume A
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5. C utter NC, t í  al. Gabapentin eữect on spasndty in  muỉtíple sderosứ: a 
placcbo-conưolled. randomỉzed triaL Anh Phys Med Rthabil 2000; 81: 
164-9.

6. Solaro c  tí aỉ. Gabapentín is effective ỉn treatỉng noctiim al painful 
spasms ỉn muỉtỉpie sderosis. Muỉtiple Sderosừ 2000; 6 :192-3 .

7. Shery T. et ai. The eíỉects of gabapenản and mem antine ỉn acqulred and 
congenỉtal nystagmus: a reoospectìve study. Br J  Ophthứỉmol 2006; 90: 
839-43.

Neuropaihk pain. Antiepileptics are among the drugs 
used to  manage neuropathic pain, which is often insensi- 
tive to opioid analgesics (see Choice oỉ Analgesic p. 4.2). 
Gabapentin is used in  the ữeatm ent of neuropathic 
pain,1' 3 induding Central pain6 (p. 7.3), complex regional 
pain syndrome (p. 8.1), postherpetic neuralgia7'9 (p. 10.3), 
trigeminal neuralgia (p. 11.2), and painỉul diabetic neuro- 
pathy10-11 (p. 8.2). There is also interest in its use íor post- 
operative pain (see below).

In a small study of patíents with diabetíc polyneuropathy 
or postherpetic neuralgia, gabapentin given with nortripty- 
line was more ettective than  use of either alone íor conttol 
of neuropathic pain.u

A prodrug oỉ gabapentỉn, gabapentin enacarbil, is used in 
the treatm ent of postherpetic neuralgia15 and is under 
investigation for the treatment of paiiứul diabetic neuro- 
pathy.

Ị. Rose MẠ^ .Kam PC. Gabapentỉn; pharmacology and its use in pain 
m anagem ènt. Artaathaia 2002; 57:451-62.

2. Backonjá M. Gỉanzman RL. Gabapentỉn dosỉng for neuropathic paỉn: 
evidence from randomired, placebo-controlled cUnỉcaỉ triaỉs. Qitt Ther 
2003; 25: 81-104.

3. Giỉron ĩ. Gabapentỉn and pregabaỉỉn for chronic neuropathỉc and earỉy 
postsurgỉcal paim current evỉdence and future dửecriona. Cun opin 
Anaesứưsiol 2007; 20: 456-72.

4. Txeỉlos TG, t t  ai. Efficacy of pregabaỉin and gabapencin for néuropachic 
paln in spinal-cord injury: an evidence-based evaỉuatton oỉ che 
lỉterature. EurdClin Pharmacol 2ưOS; 64: 851-8.

5. M oore RA. et aỉ. Gabapentỉn for chronỉc neuropathỉc paỉn and 
fỉbromyaỉgỉa in ạdultỉ. Avaiỉable ỉn The Cochrane Database of 
Systematíc Review * Issue 3. Chichester Jo h n  Wỉley; 2011 {accessed 
11/07/12).

6. Schachter s c .  Sauter MK. Treatment of Central paỉn w ỉ(h gabapentỉn: 
case reports. J  Epiỉtpsy 1996; 9: 223-5.

7. Row botham  M, t í  aỉ. Gabapencỉn for the treaunent of postherpetỉc 
neuralgỉa: a randomỉzed controlled trỉal. JAMA 1998; 280: 1837-42.

8. Rice ASC M aton s. Gabapentin in postherpetic neuralgU: a  randomữed. 
double blind, pỉacebo controUed study. Pain 2001; 94: 215-24.

9. Singh D, Kennedy DH. The use of gabapenđn íor the treaoneat oi 
postherpetic neuralgla. Ctín Ther 2003; 25: 852-89.

ỉ 0. Badconja M, tí  ai. Gabapentin for the symptomatíc treatm ent oỉ painiuỉ 
neuropáthy  in patỉents w ỉth dỉabetes meỉútus: a nndom ỉzeđ  coôtroỉỉed 
triaỉ. JAMA 1998; 280: 1831-6.

ỈỈ .M o re llo  CM. t í  a i  Randomỉzed double-bỉind study comparỉng the 
effìcacy of gabapentỉn with amỉtrỉptyUne on dỉabetỉc peripheral 
neuropathy  pain. Arch ĩtưem Med 1999; 159: 1931-7.

12. Giỉron l  t í  ai. Nortripcyline and gabapentin, alone and in combinadon 
for neuropathic paỉn: a double-bỉind. randomised controỉled crossover 
trial. Lancet 2009; 374: 1252-61.

13. Backonja MM. t í  ai. EKỈcacy o ỉ gabapentỉn enacarbỉỉ vs pỉacebo in 
patỉents w ỉth postherpetìc neuraỉgỉa and a pharmacokỉnetic comparison 
w kh oral gabapentỉn. Pain Med 2011; 12: 1098-1108.

Parkinsonism. While some overall ratings of Parkinson's 
disease (p. 889.1) appeared to be improved by gabapentin 
in a double-blind studý involvữig 19 patients with 
advanced parkinsonism, ùnprovements in individual signs 
and symptoms were not signlhcant.1 It was also reported 
that 5 o! 6 other patients with Progressive supranudear 
palsy had experienced vvorsening of their disease when 
given gabapentin. Another study2 in 15 patients vvith 
motor complications failed to find any dinically signihcant 
benelit from gabapentin therapy.

1. Oỉson WL. t í  ai. Gabape^tin ỉor parkỉnsonism: a double-blind, placebo- 
controlled, crossover trial. Am J  Med 1997; 102: 60-6.

2. Van Blercom N. tí ai. Eíỉects of gabapentin on the m otọr response to 
levodopa: a double-blind. placebo-controlled, crossoverstudy inpatientỉ 
vvith complicated Parkinson disease. Clin Neuropharmacol 2004; 27 :124-
8.

Postoperotíve pain. There is grovving ìnterest in the use oi 
analgesic adjuvants induding antiepileptics such as gaba- 
pentin to modulate opioid dosage and efficacy íor post- 
operative pain (p. 6.1).1,2 A systematic review of 4  unpub- 
lished studies íound a sỉngle oral dose of gabapentin 
250 mg to be statisticaUy superior to placebo in the treat- 
m ent of acute postoperative pain; however, it was consid- 
ered to  be of limited dinical value and inferior to other 
commonly used anạlgesics.3 Nevertheless, another sys- 
tematic review found that perioperative use of gabapentin 
eífectively reduced opioid consumption and postoperativẹ 
pain; hirther studies were considered vvarranted.4 It has 
been suggested that perioperative use of gabapentin may 
have other benefits, induding pre-operative anúolysis, 
attenuation of the haemodynamic response to intubation, 
and reduction in postoperadve nausea and vomiting.5

1. D ahl JB, tí  a l  Protectỉve premedỉcatíon': an optỉon with gâbapendn and 
related drugs? A revỉew of gabapendn and pregabaỉln ỉn th e  treatment oỉ 
post*operative paỉn. Acta Anaesihaioỉ Scand 2004; 48 :1130-6 .

2. Dauri M, t í  al. Gabapenđn and pregabalỉn for the  acute post-operadve 
paỉn  xnanagement: a systematic-narrative revỉevr of the recent dỉnỉcal 
ẽvidences. Curr Dtuị Targcts 2009; 10: 716-33.

3. Straube s, tí a i  Sỉngle dose oraỉ gabapentin for establỉshed acute 
postoperatlve paỉn in aduỉts. Avaỉỉable ỉn  The Cochrane Database of 
Systematỉc Reviews; Issue 5. Chỉchesten Jo h n  WUey; 2010 (accessed 
1 2 /0 7 /1 2 ) .

4. Tiippana EM. t í  ai. Do surgical patients beneỉit hom  perioperative 
gabapentín/pregabalm? A systematic review of eũlcacy and saỉety. 
Aiĩtsth Anatg 2007; 104: 1545-36.

5. Kong VKF. Irwin MG. Gabapentin: a muỉtimodal perioperatỉve drug? Br 
J  Aruưsth 2007; 99: 775-86.

Pỉychiatric disorders. Gabapentin has psychotropic prop- 
erties and has been tried in the management of several 
ịpsychiatric disorders, induding as an adjuna in the ưeat- 
m ent of resistant dqrression1 (p. 398.1) and in the treat- 
ment of poỉt-traumatìc ỉtrtss dừorder2 (p. 1029.2). Although 
early open studies3 ỉound that gabapentm may be of bene- 
,fit in patients with bipoỉar dừorder (p. 397.2) randomised 
comrolỉed studies have so far íailed to cọntìrm this 
ehect.4"4 Gabapentin is under investigation íor. the treat- 
m ent of soàal amàety dừorder (sec Phobic Disorders. 
p. 1029.1).

1. Yasmin s, tí a i  Adjuncúve gabapenón ỉn treatmem-resỉỉtaM depressỉon: 
a retrospectỉve chart review. J  A fik t Disord 2001; 63: 243-7.

2. M aỉek-Ahmadi p. Gabapentỉn and pỡsttraum atk stress dỉsorder. A m  
Pharmaàther 2003; 37: 664-6.

3. M aidm ent n>. Gabapentỉn treatm ent íor bipoỉar dlsorders. A m  
Pharmacother 2001; 35: 1264-9.

4. Pande A C t í  ai. Gabapentín ỉn bipoỉar dỉsorder a pỉacebo*controUed triaỉ 
o í adjunctíve therapy. Bipoỉar Dừord 2000; 2:249-55.

5. Frye MA. t í  al. A placebo-controUed study of lamotrỉgine and gabapentin 
m onotherapy in reírartory mood đỉsorders. J  ơ in  Psychopharmacol 2000; 
20: 607-14.

6. V ỉeu R  t í  ai. A double-bỉind. random iíed, placebo-controUed. 
prophylaxỉỉ study of adjunctỉve gabapentỉn for bipolar đỉsorder. J  CUn 
Psyêhiatry 2006; 67 :473-7.

Restless legs syndrome. The aetiology of restless Iegs 
syndrome (see Sleep-assodated Movement Disorders, 
p. 1034.2) is obscure and treatm ent has been largely 
empirical. Tvvo smalỉ randomised double-blind crossover 
studies1-2 íound 6 weeks of tteatment vvith gabapentin to 
produce improvement in symptoms; ín patients under- 
going haemodialysis the effects vvere seen with a dose of 
300 mg after each of the 3 dialysis sessions per vveek,1 
although In patients with idiopathic disease the mean 
effeaive dose was 1.855 g daily.2

A prodrug of gabapentin, gabapentin enacarbil, is 
licensed for the ưeatm ent of restless legs syndrome in 
adults.3

1. Thorp M L t í  a i  A crossover ỉtudy of gabapendn in treatm ent oi restless 
ỉegs syndrome among hemodỉaỉysỉs patìents. Am J  Kidrưy Dờ 2001; 38: 
104-8.

2. Garda-Borreguero D. t í  ai. Treatment of restless ỉegs syndrome w ith 
gabapendn: a doubỉe-bUnd, cross-over study. Neurology 2002; 59: ỉ 573-
9.

3. Hayes WJ, t í  al. Gabapentin enacarbil for treatm ent of restiess ỉegs 
syndrome in adults. Ann Pharmacoứưr 2012; 46: 229-39.

Soh-tìssue rheumatism. Gabapentin may be of beneht in 
some patients with Bbromyalgia (p. 14.2).ì n  a randomised 
controlled study treatment w ith oral gabapentín 1.2 to
2.4 g daily in 75 patients produced a greater improvement 
in mean pain score over 12 weeks than placebo in 75 Con
trols.1 Sleep problems were also improved, but there was 
no dUference betvveen the groups in a depression rating 
scale. The drug vvas generally wẽll tolerated. A meta-ana- 
lysis2 of this and 4 hirther studies conSrmed the apparent 
beneũts of gabapentin in redudng pain and improving 
sleep, but again showed no effect on depression, or 
anxiety or latigue.

1. Amold LM. t í  a i  Gabapentỉn in the  treatm ent of Ebromyalgỉa: a 
randomired. double-bUnd. placebo-controỉỉed. muỉticenter triaỉ. Arth- 
rìtis Rhtum  2007; 56: 1336-44.

2. Hãuser w, t i  ai. Treaơnem  of Gbromyaỉgia syndrome wỉth gabapentỉn 
and pregabalin—a nuta-anaỉysis oỉ randomized comroỉled trỉaỉs. PaitI 
2009;145:69-81 .

Stiff-inan syndrome. Gabapentin may improve the symp- 
toms of stưf-man syndrome (see under M usde Spasm, 
p. 1064.3) in patients unable to tolerate benzodiazepine 
therapy.

Tremor. A beta blocker is olten the first drug used in 
patients w ith essential tremor who require regular treat- 
ment (p. 1318.3); hovvever, gabapentin has also been tried 
with some success.1'3

ỉ . GironeU A. tí  a i  A randomỉzed pỉacebo-conưolled comparadve trial of 
gabapendn and  propranoloỉ in essentìaỉ tremor. A nh  Neuroi 1999; 56: 

.475-80.
2. Ondo w , t í  aỉ. Gabapentỉn for essentíaỉ txemon a multipie-dose, double- 

blind, placebo-conưoỉled triai. hỉOY Disord 2000; 15: 678-82.
3. Fauỉkner MA, t í  ai. Gabapendn for the treatm ent of tremor. A m  

Pharmacpther 2003; 37:282-6 .

Adverse Effects and Precautìons
The most commonly reported adverse effects assodated 
with gabapentin arẽ soõmolence, dizziness, ataxia, and 
ỉatigue. Nystagmus, ơemor, diplopia, amblyopia, pharyng- 
itis, rhinitis, dysarthria, nausea and vomiting, vveight gain, 
oedema, dyspepsia, amnesia, weakness, paraesthesia, 
arthralgia, myalgia, headache, purpura, leucopenỉa, 
anxiety, and urinary -traa iníection may occur less 
ửequently. Rarely, pancreatítis, altered liver ĩunction tests, 
erythema multìíorme, Stevens-Johnson syndrome, ạnd 
blood glucose ũuctuations in dỉabetics have been reported. 
Common psychiatric eSects include conhision, depression.

and nervousness, and, more rarely, hallucinations and 
psychoses. Other adverse effects úidude acute renal íailure, 
allergic reactions, alopeda, angioedema, - chest pain, 
hepatitis, jaundice, movement disorders such as chor- 
eoathetosis, dyslõnesia and dystonia, palpitations, throm- 
bocytopenia, and tinnitus.

An antiepileptic hypersensitívity syndrome, comprising 
lever, rash, eosinophilia, and lymphadenopathy, along with 
other organ invoỉvement su ch as hepatìtis, nephriús, 
haematological abnormalities, myocarditis, or myosiós. has 
been assodated wỉth some antíepileptic drugs induding 
gabapendn. Early maniíestations, such as ỉever and/or 
lymphadenopathy, may be present vvithout evident rash; 
patients with such signs or symptoms should be evaluated 
immediately and therapy stopped in the absence of a dear 
aetiology.

Overdosage of gabapentin, partìcularly in combination 
with other CNS depressants, may result in coma (see also 
belovv).

Gabapentín should bẹ used with cautìon in patients with 
renal impainnent and in those undergoing haemodialysis. 
False posidve readings ha ve been reported with some 
urỉnary protein tests in patients taking gabapentin.

Care is required w hen withdrawing gabapentin 
therapy—see also Uses and Administration, p. 524.1.

Incidence of odverse effects. A postmarketing surveil- 
lance study1 of 3100 patients taking gabapentin identiũed 
drovvsiness or sedation as the most hequent adverse eSect, 
occurring in about 6.7%. The inddences oí other adverse 
effects were: headache, 3.6%; ỉatigue, 3.5%; nausea and 
vomỉting, 2.6%; and dizziness. 2.4%. Less common 
adverse events induded rash, visual deỉect, and ataxia. 
Overall, adverse eííects were reported as the reason for 
stopping treatment in about 10% of padents. In thẹ 136 
children aged under 12 years whose data vvere induded in 
the study, the most hequently reported tteatment-relateid 
adverse events were eczema, rash, and vomiting. IrLthis 
study, none of the 11 inỉants bom  to mọthers taking gaba- 
pentin throughout pre^iancy 'had congenital abnormal- 
Ities. /

ỉ . VVilton LV. shâkỉr s. A postmaxketỉng suxveỉỉlance stuđy oỉ gabapenún 
as add-on therapy lor 3/100 paúents in Englanđ. Epìừpàa 2002; 43 :983- 
92.

Breast (eeding. For mention of the pharmacokinetics of 
gabapentin during pregnancy and breast feeding, see 
under Pharmacokinetics, p. 526.2.

For comment on antiepileptic therapy and breast 
leeding, see p. 508.3.

Carcinogenicity. It had been reported' that studles on 
gabapentin had been temporarily stopped in 1990 when 
pancreatìc tumours were seen in rodtnt studies. Hovvever, 
the tumours were benign, occurred only with large doses, 
and were not thought to relate to humans.

1. Ramsay RE. ơ ỉn ỉcal eỉRcacy and  saíety of gabapeadn. Neuroỉogy 1994; 
44  (suppl 5): S23-S30

Driving. For a comment on antiepileptic drugs and driv- 
ing, see p. 509.2.

Effeds on bone. For the effects of antiepileptics, induding 
gabapentin, on bone and on caldum and vitamin D 
metabolism, see under Phenytoin, p. 540.2.

Effects on the Gver. A report' o! a patient vvho developed 
cholestatic jaundice 2 weeks alter starting therapy with 
gabapenrin 300 mg three times daily for diabetic neuro- 
pathy. Clinical symptoms and liver íunction tests 
improved on withdrawal of gabapentin.

1. Richarđson CE. t í  aỉ. Gabapentin induced cholestasis. BMJ 2002; 325: 
635.

Effects on mental (undion. For a revìew ol the effects of 
antiepileptic therapy induding gabapentin on cognition, 
and on mood (induding the risk oỉ suiddal ideation), see 
p. 508.3.

Effects on skeletol musde. A repon1 ol rhabdomyolysis 
vvith myoglobinuría and acute renal impairment assodated 
vvith gabapentin use in a diabetìc patient. Resolution gra- 
dually occurred on stopping the drug.

1. Bỉlgỉr 0 . t t  al. C abapoidn-tnđuccd rhaỉxlomyolysìs ln a patiem with 
díabcóc neuropathy. btum  M ti  2009; 4S; 1085-7.

Effects on ihe slđn. For a  suggestion that skin reactỉons 
are less common with gabapentin than vvith some other 
antìepileptics, see under Phenytoin, p. 541.1.

Overdosoge. A 16-year-old girl complained of dìzziness 6 
hours after ingestíng 48.9 g of gabapentin and was lethar- 
gic bu t arousable 2 hours later.1 Her gabapentin plasma 
concentration was 62 micrograms/mL 8.5 hours after 
ingestion. By 18 hours she vvas alert and had no íurther 
complaints of lethargy or dỈTãness. In another report2 a 
patient vvith renal ỉailure inadvertently received inappro-
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priately high doses oỉ gabapentín ỉor 3 vveeks and had a 
se rum gabapentìn concentration oỉ 85 micrograms/mL 
vvithout serious adverse effects. Hovvever, a patíent vrith 
end-stage ■ renal dỉsease who tvvice took extra doses of 
gabapientm betvveen haemodialysis sessions developed 
marked somnolence and hypoxia severe enough to requữe 
intubation on both occasions; haemodialysiỉ produced 
rapid improvement.3 A prospective observational study4 of 
gabapentin exposures reported to  3 poison centers has 
described a case series oỉ 20 patients who took from 50 mg 
to 35 g of gabapentín alone. Of these, 12 had dinical 
symptoms induding drowsũiess, dizzỉness, gastrointestinal 
disturbance, hypotension, and mild tachycardia. These 
eííects developed in under 5 hours and lasted for less than 
24 hours; toxidty was generally mild and there were no 
ỉataỉitíes.

ỉ . Hscher JH. tí ai. Lack oỉ serious loxỉdty íollovving gabapentin ovcrdosc. 
Natrology Ì994; 44: 982-3.

2. Verma A .tí ai. A case oỉ sustained massive gabapentin overdose withou( 
serious sidc eíỉects. Ther Drug Mơnit 1999; 21: 615-17.

3. Jones H. tí  aí. Gabapentỉn toxicity rcquiring ỉnnibation in a patient 
receivỉng long-ierm hemodialysis. Arm Iniem Med 2002; 137:74.

4. Klein-Sch*vartz w. tí aỉ. Characterỉzaùon of gabapeniin ovcrdose using a 
poison center case scrìes. J Toxicoỉ Clin Toxicoỉ 2003; 41: 11-15.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Poiphyria Centre Svveden, đassiEes gabapentin as 
probably not poiphyrinogenic; it m ay be used as a drug of 
first choice and no precautions are needed.'

1. The Dnig Database ĩor Acuie PoTphyria. Available ac  btcp;//www. 
drugs-porphyria.org (accesseđ I7 /1 0 /IỈ)

Pregnancy. For mention of the pharmacokinetics of gaba- 
pentin during pregnancy and breast ỉeeding, see under 
PharmacoỊdnetics, below.

For comments on the management of epilepsy during 
pregnancy, see p. 509.2.

Withclrawal. Withdrawal symptoms, induding akathisia. 
anxiety, coníusion, diaphoresis, headache, and palpita- 
tions, have been reported1'3 aíter abrupt Wlthdrawal of 
gabapéntin. A \vithdrawal syndrome vvith ũu-like symp- 
toms has also been reported4 aíter gradual vvithdrawal 
over 1 week. A literature search3 íound 10 case reports 
with symptoms that occurred from 12 hours to 3 days 
after stopping gabapenún and generally resolved on 
restarting; patients had been taking doses that ranged 
from 0.4 to 8 g daily for durations of 3 weeks to 5 years.

1. HcUvrig TR, í! al. W ĩlhdrawal symptoms atier gabapentm discontinua- 
tìon. Am J  Hcaỉth-Syst Pharm 2010; 67: 910-12.

2. R nch  CK. tí aỉ. Gabapentìn withdrawal syndrome in a post-ỉiver 
transplam  patíeot. J  Paừt Paỉỉiaí Cart Pharmacother 2010; 24: 236-5.

3. See s, tí úL Akathisia induced by gabapentia wiihdrawal. Ann 
Pharmatữther 201 ỉ ; 43: e31.

4. Tran K ĩ, tí aL Gabapemin wỉthdrawal syndrome in the prescnce of a 
taper. Bipoỉar Disord 2005; 7: 302-4.

Intemctions
The absorption of gabapentín from the gastrointestinal tra a  
is reduced by an taáds containing aluminium with 
magnesium; it is recommended that gabapentin is taken at 
least 2 hours aíter any such antadd. Morphine has been 
reported to reduce the dearance oí gabapentin; patìents 
receiving both drugs should be monitored for signs oí CNS 
depression and doses should be reduced accordingly. 
Cimetidine has also been reported to reduce the renal 
dearance oỉ gabapentin but licensed product iníormation 
does not consider this to be of dinical importance. For 
reíerences to possible interactions with other antíepileptics, 
see under Phenytoin, p. 543.2 and under Felbamate, 
p. 522.3.

Pharmacokinetics
Gabapentin is absorbed from the gastrointestinal tract by 
means oỉ a saturable mechanism. After multiple dosing peak 
plasma concentrations usuaỉly occur vvithin 2 to 3 hoùrs of a 
dose and a steady State within 1 to 2 days. When given as its 
prodrug, gabapentin enacaibil, peak plasma concenưaúons 
are reached in  5 hours in ỉasted subjects and 7.3 hours in fed 
subjects; the bioavailability of gabapentin from its prodrug is 
increased when given vvith food, particularly meals high in 
fa t

Gabapentin enacarbil unđergoes extensive íìrst-pass 
metabolism, mainly in enterocytes and to a lesser extern in 
the liver, to form gabapentìn, carbon dioxide, acetaldehyde, 
and isobutyiic add; blood levels of the enacaibil are low and 
transient. Gabapentin itselí is not appredably metabolised 
and most of a dose is excreted unchanged in the urine vvith 
the remainder appearing in the ĩaeces. Gabapentin is vvidely 
distributed throughout the body but binding to plastná 
protéins is minimal. The elimination half-híe has been 
reported to be about 5 to 7 hours. Gabapentin is dìstríbuted 
into breast milk.
References.

1. Bìum RA, tí aì. Pharmacokỉnetỉcs of gabapentin ìn subjects with various 
degrecs of renal hinction. ơ in  Pharmacoi Ther 1994; 56: ỉ 54-9.
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pharmacokỉnetỉc study. Ctín Ther 2012; 34: 201-13.

children. A study’ of the pharmacokinetics of single doses 
of gabapentin in healthy children aged 1 month to 12 
years tound that peak plasma concentrations occurred 2 to 
3 hours aíter the dose in all age groups but that the mean 
value was higher in those older than 5 years than in 
younger children, and the exposure vvas calculated to be 
about 30% less in the younger age group. As a result it 
was suggested that the initial dose of gabapentin in studies 
of saíety and eííicacy should be 40 mg/kg daily in children 
aged from 1 month up to 5 years, and 30mg/kg daily in 
children aged 5 to 12 years. (For licensed doses, sec 
Administration in Children, p. 524.1.) A pharmacokineiics 
study2 in children vvith uncontrolled seizures (agcd from 3 
to about 15 years) also íound a markedly higher mean 
oral dearance of gabapentin when compared with adults.

1. Haig GM, tí aỉ. Single-dose gabapentin pharmacokinetics and saíery ỉn 
healthy ínỉams and children. J  Cỉìrt Pharmacol 2001; 41: 507-14.

2. Taliian KB, tí ai. Pharmacokỉnetics of gabapemin in paediđtrỉc paúcms 
with uncomrolied selĩures. J cĩin Pharm Ther 2004; 29: 511-15.

Pregnancy and breast íeeding. The pharmacokinetics of 
gabapentin vvere studied' in 6 vvomen, and in their off- 
sprỉng, during pregnancy, delivery, and breast teeding. 
Pindings suggested that gabapentin is actively transported 
across the placenta and accumulates in the íetus although 
its eKect vvas undear. All the deliveries, including one pre- 
term, were uneventíul and all of the infants were healthy, 
apart írom one who became cyanosed and mildly hypo- 
tonic 8 hours aher binh.

The distribution of gabapentin into breast milk was 
extensive and neonates vvere íound 10 have a lovver capadty 
to eliminate gabapentin than adults. vvith an elimination 
halí-lite of about 14 hours. Hovvever, the plasma 
concentrations in the breast-fed iníants appeared to be 
low and the relative ìníant dose was estimated to be 1.3 to 
3.8% of the mothers' weight-adjusted dose at 0.2 to 
1.3mg/kg daily. No adverse elíects were reported in the 
iníants, and the authors considered that gabapentin vvas 
generally saíe during breast íeeding.

1. õhm an  ỉ. tí aỉ. Pharmacokinencs oỉ gabapentín during dclivery. in the 
neonatal period. and lacutíon; does a ỉetal accumulation occur durìng 
pregnancy? Epiitpĩia 2005; 46: i 621-4.

Preparations
Proprietory Preporations (details are given in Volume B)

Single-ingredient Preporotions. Arg.: Abaglin; Alidial; Eliíen 
Logistic; Neurontin; Ultraneural; Austral: Gabahexalỷ; Gabar- 
an; Gabaline: Ganún; Neurontin; Nupenún; Pendinet; Ausíría: 
Gabatal; Neurontin; Beĩg.: Neurontin; Braz.: Gabaneurin; Neu- 
rontin; Progresse; Canad.-. Neurontin; Chile: Dineurin; Gaba- 
cross; Gabex; Gabiaal; Neugabint; Normatol; Ritmenal; China: 
Die Li (ỈSát); Nrurondn (ỈH®?T); Pai Ting (ÌlSíT); Wei Nuo 
Ding (ítiẼ S ); Cz.: Apo-Gab; Gabagamma; Gabaleptf. Gaba- 
nox; Gabatem; Gabator; Gabentat; Gordius; Grimodin; Neuron- 
lin; Nurabaxt; Dertm.: Gabadoz; Gabalept; Gabalix; Gabamed; 
Gabanicht' Gabaratio; Gabatifia’ Neuril; Neurontin: Pentagab; 
Fi«.: Gabrion; Neurontin; Fr.: Neurontin; Cer.: Gabagamma; 
GabaLich; Gabax; Neurontin; Gr.: Belgabin; Brilian; Gabantĩn; 
Gabapen; Gabaront; Gabental; Gabiton; Gapenten; Medivapom; 
Neurontin; Neuros; Pentin; Peronten; Seni-Ven: Hong Kong: 
Gabenil; Neurontin; Hung.: Gabagamma; Gordius; Grimodin; 
Neuroba; Neurontin: Inditr. Encentin; Gaba; Gabacap; Gaba- 
cent; Gabalept; Gabantin; Gabapin; Gabata: Gabatln; Gabaton 
Gaby; Gentin; Goben; Mygaba; Neogaba: Neupcnt AF; Neuron- 
tin; Indon.: Alpentin; Epivcn; Gabexal; Galepsi: Ganin; Nepatic 
Neurontin; Repligen; Sipentin; Tmeuron; ỉrl.: Gabin; Gabture; 
Neurontin; Neurostil; Rangabax; Israel: Neurontin: ItaL: Apen- 
tin; Gabexine; Neurontin; SemerialỶ; Yalipcntf; Jpn: Gabapen; 
Regnite; Malaysia: Neurontin; Mex.: Aconeuba; Bapex: Blugat; 
Clozepaxel; Compulxinet; Gabantín; Gapridol; Microleptin; 
Neurontin; Nopatic Nyepzyl; Wermy: Neth.: Neurontin; Norw.: Neurontin; NZ: Neuromin; Nupentin; Philipp.: Calm- 
penc Gabalept Gabatin; Gabatrex; Gabix; Gonnaz; Neurontin; 
Reinin; PoL: Gabagamma; Gabatem; Gabaxt; Neuran; Neuron- 
tin; Symleptiq PorL: Anabixt; Aneptir; Gabacalma; Gabamox; 
Mengaptrixt; Molnarux; Neurontin; Rus.: Convalis (Kohemhc); 
Gabagamma (ĩaỗaraMMa); Gapentek (raneHTCK); Katena 
(Kanna); Lepsitin (JIencHTHH); Neurontin (HeSpoHTHH); Tebantin 
(Te6aH™H); SAfr.: Epleptin; Neurexal; Neurontin; Singapore: 
Neuromin; Nupentin; Spain: Equipaxt; Gabamerckt; Gabatun 
Gabmylant; Neurontin; Swed.: Neurontin; Switz.: Gabantine; 
Neurontin; Thai.: Gabantin; Gabutin; Neurontin; Neverpentin; 
Rontin; Vullin; Turk.: Gabaset: Gabateva; Gabtin; Nepitin; Ner- 
uda; Neurontin; UK: Neurontin; ukr.: Gabagamma

(TaãaraMMa); Gabalept (T a6aneirr); Gabantìn (ĩaốaHTHH); Gato 
nln (raTOHHH)t; Meditan (MeAHTaH); Tebantin (TeốaHTOH); USA 
Gabarone; Gralise; Horizant; Neurontin; Vencĩ.: Neurontín.

Muhi-ingredient Preparolions. India: Alcobal; Ainacob-G; Arme 
G; Bigvúi Fone; Capin-G; Chiny-GP; Cobalvit-GT; Cobanerve 
G; Cobaver-M; Cobsa-G; Doloneuron; Electa-GP; Encentù 
Plus; Encentin-AM; Encentin-M; G-Care; G-Neuro; Gaba-MC 
Gabaíact; Gabaneuron; Gabanez-M; Gabapentin Forte; Gabasta 
M; Gabator M; Gabaz: Gabil; GabLn-M; Gabion-M; Gabsoh-M 
Game; Gamet; GBN-M; Gelina-M; Gentin-MC; Gibi Porte; Gic 
M; Hyteron-M; Indcobal; Magic-M; Maldx-GB; Marinol-GB 
Me-Gab; Mecobal-GB; Mecoday-G: Mecoriv-G: Melife-G; Meri 
cobal-G; Methipas-GP; Mewin-GB; Miko G; Mokia-G; Motrii 
GB; Mycovit-GB; Nervic-G; Nerviđn-G; Nervimax-G; Nervon 
GM; Nervoptin; Nervuptin; Nervz-G; Nerwin-GT; Neuro-GM 
Neuroage GF; Neurocap-G; Neurogab; Neuromas-G; Neu 
romed-GF; Neuropill; Neurotop-G; Nexcob-G; Novomine-GB 
NTOmec-G; Nurodad-GB; Nurokind-G; Nuthyl-GB; Orogab-M Mex.: Gavindo; Tremecox; Tremepen.

phormacopoeĩal Preparalions
u s p  36: Gabapentin Capsules; Gabapentin Tablets.

Ị Lacosamide IBAN, USAN, riNNi
ADD-234037; Erlosamida; Erlosamide; Erlosamidum; Harko- 
seride; Lacosamida; Lacosamidum; SPM-927; 3p.ib03aMUfl. 
(2/?)-2-(Acetylamino)-N-benzyl-3-methoxypropanamide. 
CI3H,8N2O3=2503 
CAS —  ì 7548 ì -36-4.
ATC —  N03AX18.
ATC Vet —  QN03AX18. 
um  —  563KS2PQY5.

Uses and Administratíon
Lacosamide is an antiepileptic used as adjunctive therapy iiI 
panial seizures with or vvithout secondary generalisatioi L 
(belovv) in patients aged 16 years and older.

The initial oral dose of Iacosatnide is lOOmg daìh . 
increased to 200 mg daily after 1 week. Funher weekl / 
ỉnơem enis of lOOmg may be given. according to respons: 
and tolerability, to a maximum daily dose of 400 mg. Th ; 
total daily dose ot lacosamide should be given in 2 equall / 
divided doses.

When oral use is not íeasible, Iacosamide may be given 
by intravenous iníusion over 15 to 60 minutes in the same 
doses as those used orally. Licensed product iníormation 
States that there is experience with the use of intravenous 
Iacosamide íor up 10 5 days.

Reduced doses are recommended by some authoriries in 
patients with hepatic and severe renal impairmcnt (see 
belovv).

As vvilh other antiepileptics, withdrawal of lacosamide 
therapy or transition to or from another type of antiepileptic 
therapy should be made gradually to avoid precipitating an 
increase in the frequcncy of seizures. Licensed product 
inlormation recommends reduáng thesdose of lacosamide 
by 200 mg each week. For a discussion on vvhether or not to 
vvithdravv antiepileptic therapy in seizure-free patients. see 
p. 506.1.

Lacosamide is also being studied for use in hbromỵalgia, 
osteoarthritis, and migraine prophylaxis.

Adminlslratìon in hepatic impaỉrment. Although UK 
licensed p rodua iníormation States that no dosage adjust- 
m ent of lacosamide is needed for patients with mild to 
moderate hepatic impairmcnt, us licensed iníormation 
suggests a maximum dose of 300 mg daily orally or by 
intravenous intusion; use in sevcre impairment is not 
recommended due to lack of data.

AdministroHon in renal impairment. In patients with 
severe renal impairment (creadnine dearance of 30 mL/ 
min or less) and in those vvith end-stage rena! disease, UK 
licensed produn inlormation recommends a maximum 
daíly dose of lacosamide 250 mg orally or by intravenous 
inỉusion whereas us licensed iniormation recommends a 
maximum dose of 300 mg daily.

In patients undergoing haemodialysis a supplemental 
dose of up to 50% of the morning dose should be glven at 
the end of the procedure.

Epĩlepsy. Lacosamide is used in tlie treatm ent of epilepsy 
(p. 506.1) as adjunctive therapy íor partial seizures with 
or vvithout secondary generalisation. It has also been 
investigated as a second-line drug in  status epilepticus. 
Reíerences.

1. Doty p, tí đỉ. Lacosamide. Neurotherapeutìa 2007; 4 :1 4 5 -8 .
2. Ben-Menachem E  tí  aì. Eíhcacy and saíety oỉ oral lacosamỉde as 
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69: 449-59.
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5. VVehner T. tí  a l  Slx monỉhs of poscmarketỉng experìence w ith 
ađjunctỉve lacosamỉde ỉn patíents w ith phannacoresistant íocal epilcpsy 
ai a certiary epilepsy center in Germany. Epilepsy Bthav 2009; 16:423-5.

6. Kellinghaus c. Lacosamide as trea tm en t ỉo r partial epilepsy: 
mechanisms oỉ action, pharmacology. cữects, and saỉety. Ther Clht Risk 
Manag 2009; 5: 7 57 -66 '

7. KeUỉngbaus c, tí a i  ỉntravenous lacỡsamỉde as successỉul treatraent for 
nonconvuláve su tu s  epilcpticus afier íaìlurc of Bm-Iine therapy. 
Epiỉepsy Bthav 2009; 14:429-3 ỉ .

Neuropathic pain. Lacosamide is being studied in che 
management of neuropathic pain1'3 but its role, if any, 
remains to be established.4

ỉ .  W ymcr Jp. tí ai. Eữicacy and saỉety oỉ lacosamide in diabetic neuropathỉc 
paỉn: an  18-week double-bỉind placebo-controlled ũrỉaỉ oi fixed-dose 
regỉmcns. ơừ t J  Pain 2009; 25: 376-65.

2. Shaỉbanỉ A. et aỉ. Lacosamide in painhil diabetic neuropathy: an  18- 
week double-bỉỉnd placebo-controOed o ỉal. J  Pcán 2009; 10:818-28.

3. Zỉegỉer D, tí  ai. Eữìcacy and saíecy o í Ucosamide ỉn paỉnỉul dỉabetíc 
neuropathy. Diabtíes Can 2010; 33: 839-41.

4. McCỉeane G. Lacosamỉde íor paỉn. Expert Opin Invest Drugs 2010; 19: 
1129^*34.

Adverse Effects and Precautions
The most írequently reported adverse eỉíects vvith 
lacosamide are usually mild to moderate in severity, and 
indude điráness, headache, nausea, and diplopỉa. Other 
commonly reported adverse effects indude depression, CNS 
disorders such asabnorm al coordinatỉon, memory ũnpaừ- 
ment, somnolence, tremor, and nystagmus, blurred Vision, 
vertigo, gastrointestinal disorders such as vomiting, 
constipàtion, and Qatulence, pruritus, gait disturbance, 
asthenỉa, and íadgùe. The inddence and severity of CNS and 
gastrointestinal disorders usually decrease over time.

Lacosamĩde has been assodated with a dose-related 
increase in the PR interval, and should be used with caution 
in patients with cardiac conduction dlsorders or severe 
cardlac disease suđr-as a history of myocardial iníarctìon or 
heart lailure. It is contra-indicated in those with second- or 
third-degree AV blodc.

Doses of lacosamide should be titrated cautiously in 
patients wlth renal impairment.

Care is required w hen w ithdraw ing Iacosamide 
therapy—see also Uses and Administration, p. 526.3.

Breast íeeding. For comment on antiepileptic therapy and 
breast ỉeeding, see p. 508.3.

Driving. For a conunent on antiepiieptic drugs and driv- 
ing, see p. 509.2.

Effects on mental (undion. For the efỉects of andepileptic 
therapy on cog ttition  and m o o d , induding the risk of suid- 
dal ideation, see p. 508.3.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centre Sweden, dassiíies lacosamide as 
probably not potphyrinogenic; it may be used as a drug of 
first choice and no precautions are needed.1

1. The Drug Database ỉo r Acute Porphyria. Availabte at: http://vvww. 
drugs-porphyria.org (accessed 17/10/11)

Pregnancy. For comments on the management of epilepsy 
during pregnancy, see p. 509.2.

Interactions
There are complex interactions between antiepileptics and 
toxirity may be enhanced vvithout a corresponding increase 
in antiepileptic aaivity. Such interaaions are very variable
and unpredictable and plasma monitoring is often advisable 
with combination therapy. Ịacosamide plasma concentra- 
tions may be reduced by carbamazepine, phenytoin, and 
phenobarbital.

Systemic exposure to lacosamide may be reduced by 
strong inducers of cytochrome P450 isoenzymes such as 
rilampiđn or St John 's vvort. Lacosamide should be used 
with caution in patients also receiving other dmgs that 
prolong the PR ínterval, and with dass I antìarrhythmics.

Pharmacokinetics
Lacosamide is quickly and completely absorbed after oral 
doses. The oral bioavailabiỉity is about 100% and peak 
plasma concentrations occur vvithin 4  hours. Steady State is 
achieved after 3 days. About 95 % of a dose is excreted in the 
urine, about 40% as unchanged drug and less than 30% as 
the inactive O-desmethyl metabolite. Less than 0.5% of a 
dose is excreted in the ỉaeces. The elimination half-Ufe of 
lacosamide is about 13 hours. Lacosamide is removed by 
haemodialysis.

The phaxmacokinetics o! lacosamide are affected by use 
w ith other antiepileptics (see Interactions, above).

Preparatíons
Propõetary Preparatiora (details are glven in Volume B)
Singla-ingredient Preparotiom. Arg.: Vứnpat; Austral: Vimpat; Austria: Vimpat; Betg.: Vimpat; Canad.: Vimpat; Cz.: Vimpat; Dennt.: Vimpat; Fr.: Vỉmpat; Ger.: Vímpat; GrVimpat; l í t :  
Ỵimpat; Israel: Vimpat; Neth.: Vimpat; NorwVimpat; NZ: 
Vimpat; PoL: Vimpat; Port: Vunpat; Rus.: Vimpat (BnMnar); Spain: Vimpat; SwetL: Vimpat; Switz.: Vimpat; UK: Vimpat; Ukr.: Vimpât (BHMnar); USA: Vunpat.

Lamotrigine (BAN, USAN, HNNI
8W-430Q Lamotrigiini; Lamotrigin; Lamotrigina; Lamotrigi- 
num; Lamotrýin; naMOTpnrviH.
6-(2,3-DichlorophenyO-1,2,4-triaáne3,5-d'íyldiamine. 
QHANs=256.1
ỌẠS —  84057-84-1. . . -
ATC —  N03AX09.
ATC Vet —  QN03AX09. '
UNII —  U3H27498KS.

Pharmacopoeias. In Eur. (see p. vii) and u s.
Ph. Eur. 8: (Lamotrigine). A vvhite or almost vvhite povvder. 
Very slightly soluble in vvater; slightly soluble in dehydrated 
alcohol.
USP 36: (Lamotrigine). A white to pale cream-coloured 
povvder. slightly soluble in  water, in methyl alcohol, in  0. IN 
hydrochloric add, and in  acetone. Store in airtight 
containers.

U s e s  a n d  A d m i n i s t r a t ìo n

Lamotrigine, a phenyltriazine compound, is an antiepileptic 
used mainly íor monotherapy or adjunctíve treatment of 
partial seizures and primary and secondarily generalised 
tonic-donic seizures. It may be used for seizures assodated 
with the Lennox-Gastaut syndrome and for the main- 
tenance treatment of bipolar disorder.

The doses given below for the use of lamotrìgine in 
ep ilep sy  (p. 528.1) are those licensed in the UK; similar 
doses are given in the USA although the use of lamotrigine 
is more Iimited than in the UK.
• The initial oral dose for use as monotherapy is 25 mg once 

daily for 2 weeks íollovved by 50 mg once daily for 2 
weeks; thereaíter the dose is increased by a maximum of 
50 to lOOmg every 1 to 2 weeks to usual maintenance 
doses of 100 to 200 mg daily, given as a single dose or in 2 
divided doses. Some patients have required up to 500 rag 
daily.

• In those taking lamotrigine as an ádjunct to therapy but 
not taking valproaứ or emymc-induãng or -inhibiting 
antiepilcptia the dosage regimen is as for monotherapy.

• The initíal oral dose oỉ lamotrigine for use as an adjunct 
to therapy wiửi emyme-induáng antiepileptics (but not with 
valproate) is 50 mg once daily for 2 weeks íollovved by 
50 mg tvvice daily for 2 weeks; thereaíter the dose is 
increased by a maximiun of 100 mg every 1 to 2 weeks to 
usual maintenance doses of 200 to 400 mg daily given in 
2 divided doses. Some patíents have required up to 
700 mg daily.

• In those takỉng vaỉproate (and regardless of any other 
concomitant drugs) the initial oral dose of lamotrigine is 
25 mg every other day for 2 weeks followed by 25 mg 
once daily íor 2 weeks; thereafter the dose is increased by 
a maximum of 25 to 50 mg every 1 to 2 vveeks to usual 
maintenance doses of 100 to 200 mg daily given as a 
single dose or in 2 divided doses.

If the potential for interaction with adjundive antiepileptics 
is unknown, treatment with lamotrigine should be staned 
with lower doses such as those used with valproate. For 
comment on the need to modiíy maỉntenance doses when 
starting or stopping oral contraceptives, see Sex Hormones, 
under Interactions, p. 530.2.

For doses in children, see below.
In the management of b ipo lar d iso rd er (below), the 

target dose oỉ lamotrigine is 200 mg daỉly as monotherapy, for 
patients taking valproate the target dose is lOOmg daily and 
in those taking enzyme-indudng drugs (but not with 
valproate) the target dose is 400 mg daily. Lamotrigine 
should be started at a ređuced dose and increased gradually 
to the target dose m a regứnen similar to that used in the 
treatment of epUepsy (see above).

Doses should be reduced in patients w ith hepatíc 
impaiiment regardless of indication (see below).

As with other antiepileptics, withdrawal oỉ lamotrigine 
therapy or transition to or from another type of antiepileptic 
therapy should be made grádually to avoid predpitating an 
increase in the ừequency of seừures. For a discussion on 
w hether or not to withdraw antìepilepác therapy in  seizure- 
free patients, see p. 506.1. In patients with epilepsy the 
wỉthdrawal oí lamotrigứie should be tapered over at least 2 
vveeks. A step-wise reduction is also suggested when 
lamotrigine is stopped in  patients w ith bipolar disorder

although a more abrupt wlthdrawal may be considered if 
there are saíety concems.

Adminisiration in children. Lamotrigine is used as an 
adjunct in the treatment of partial seizures and primary 
and secondarily generalised tonic-donic seizures Ịn chil- 
dren aged 2 to 12 years; it is also used as monothẹrapy for 
typical absence seứures in đũldren aged 2 to  12 years. 
Lamotrigine may also be used for seizures assodated with 
the Lennox-Gastaut syndrome.

The doses given belovv are those licenseđ in  the UK; 
similar doses are given in the USA although the use of 
lamotrigine is more lỉmited than in the UK.
• The initial oral dose of lamotrìgine for use ás mứnotkerapy 

in typical absence seizures, given as a single dose or in 2 
divided doses, is 300 miaograms/kg daily íor 2 weeks, 
followed by 600 micrograms/kg daily for 2 weeks; 
thereafter the dose ậ  increased by a maximum of 
600micrograms/kg every 1 to 2 vvéeks to usual 
maintenance doses of 1 to 10 mg/kg daily. Some patients 
ha ve required up to 15 mg/kg daily.

• In those taking lamotrigine as an adjunứ to therapy but 
not takừig valproatc or erạyme-ãtduáng or ■ừứãbiting 
antiepileptia the initỉal oral dose of lamotrigine, given as a 
single dose or in 2 divided doses, is 300micrograms/kg 
daily for 2 weeks, followed by 600 miaograms/kg daily 
for 2 weeks; thereafter the dose is increased by a 
maxứnum of 600 micrograms/kg every 1 to 2 weeks to 
usual maintenance doses of 1 to lOmg/kg daily. The 
maximum dose is 200 mg daily.

• In those taking emyme-induáng antiepiỉeptia (but not with 
vaỉproate) the initial oral dose of lamotrigỉne is 
600 mĨCTOgrams/kg daily ÚI 2 divided doses for 2 weeks 
followed by 1.2 mg/kg daily for 2 vveeks; thereaíter the 
dose ìs increased by a maximum oỉ 1.2 mg/kg every I to 2 
vveeks to usual maintenance doses òf 5 to 15 mg/kg daily, 
given as a single dose or in 2 divided doses. The 
maxìmum dose is 400 mg daily.

• ' In those taking valproate the initial oral dose of 
Iamotrígine is 150 micrograms/kg once daily ỉor 2 
vveeks followed by 300 ưíicrograms/kg once daily for 2 
vveeks; thereafter the dose is inCTeased by a maximum of 
300 micrograms/kg every I to 2 vveeks to usual 
maintenance doses of 1 to 5mg/kg daily, given as a 
single dose or in 2 divided doses. The maximum dose is 
200 mg daily.

• In those taking lamotrigine as adjunctive therapy vvith 
drugs where it is not known u  an interactìon may occur, 
the doses as recommended for lamotrigine wlth 
concurrent valproate should be used.

ữ  the calculated daily dose of lamotrigine lies betvveen 1 and 
2 mg. then 2 mg may be given on altemate days for the ũrst 
2 weeks of therapy. Lamotrigine should not be given if the 
calculated daily dose is less than 1 mg.

The use and doses of lamotrigine in children over 12 
years of age is as for adults (see above).

Adminiỉtratìon in hepctic impaừment. UK licensed pro- 
duct iníormation ỉor lamotrigine recommends that đoses 
should be reduced by about 50% ỉn patients vvỉlh moder- 
ate hepatic ìmpairment (Child-Pugh category B), and by 
about 75% in severe impairment (Child-Pugh category C). 
US licensed p rodua iníormatìon recommends that doses 
should be reduced by about 25% in patients with moder- 
ate to severe hepatic impairment without asdtes, and by 
about 50% in those vvith severe hepatic impairment with 
asdtes.

Anxiety disorders. Small studies have suggested that lam- 
otrigine may relieve some of the symptoms of post-traú- 
matic sưess disorder (p. 1029.2).
Reíerences.

ỉ . Hcruberg MA, tí ai. A prelỉminary scudy of lamotrigine ỉor the Ưeatment 
oỉ posttraumatic sưess disorder. Biol Pĩydĩiatry 1999; 45: 1226-9.

2. Hageman L tí aì. Post-ơaum atic stress disorder: a review oí 
psychobỉology and pharmacotherapy. Ảcta Psyehiatr Scand 2001; 104: 
411-22.

Bipoiar disorder. In a multícentre placebo-conưolled 
study involving 195 patients, oral lamotrigine 50 or 
200 mg daily produced dose-related improvement in 
patients with bipolar disorder (p. 397.2) experiendng a 
major depressive episode.1 Further data írom randomised 
conơolled studies2"4 and meta-analysis’ have conãrmed 
benefit for depressive symptoms (although not for mania), 
and revievvs10' 14 have generally iavoured Its use, although 
some have queried the Sữength of the evidence.15 Guide- 
lines for the treatment of bipolar disorder now  recom- 
mend lamotrigine as a Brst-line option for bipolar depres- 
sion, and it is licenséd ỉor such use in some countiies (see 
also Uses and Administration, above).

1. Gaỉabrese JR, t í  al. A double-bỉỉnd placebo-conơolled study of 
ỉamotrigine m onotherapy in outpatỉents vvith bipol&r 1 depressỉon. J  Clin 
Pĩyehiaơy 1999; 60: 79-88.

2. Bowden c x  t í  ai. Lamotrỉgỉne ỉn the treatment oỉ bỉpolar depresàon. 
Eur Natnpsychopharmaeol 1999; 9  (suppl 4): s ỉ 13-S117.

The Symbol t  denotes a preparation no longer actively marketed
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3. Caỉabrese JR, t í  ai. A doubỉe-bỉind, pỉacebo-comrolled, prophylaxis 
study of ỉamotxỉgỉne ỉn rapid-cycling bỉpoỉar dỉsorder. 3 ơ in  Psychiatry 
2000; 61: «41-50.

4. Ichỉm I ,  «f o/. Lamotiigỉne compared vrỉth lỉthỉum  ỉn  manỉa: a doubỉe* 
■ blind randocnixed conõoQed triil. A m  ctin Pĩydùatry 2000:12: 5-10.

5. Obrocea GV, t í  ai. Clỉnỉcal predỉcton oi response to laraotrigme and 
* gabapentỉn m onotberapy ỉn rtíractory aữective disorders. Biol Psychỉaữỵ

2002; 51: 253-60.
6. Bowden CL, et aJ. A placebo-controllcd 18-ráonth trial oi lamotrỉgỉne 

and  ỉỉthhim m aíntcnance treatm ent ỉn  recendy m antr or bypomãnic 
patíents w hh bỉpoỉar 1 dỉsorder. A n h  Gan Pìydùatry 2003; 60: 392-400. 
C orreaion. ữid. 2004; 61: 6Ồ0.

7. Gaỉabrcse J J t  «  ãL À  placcbo-comrollcd lS -m om h trỉaỉ oỉ lamotrigine 
and  Uthhim maỉntenance treatm ent ỉn lecentỉy depressed pattents with 
btpolar I dỉsorder. 3 CUn Ptydùatry 2003; 64:1013-24.

8. NĨerenberg A A  t í  a i  Treatxnent-resỉstam bipoỉar depressỉon: a STEP-BD 
equipoise nndoraỉxed e&ecdveness triaỉ oi antídepressam augm enutíon  
with lamotrigine. ỉnositol or rỉsperidone. Am 3 Psyứứatry 2006; 163: 
210-16.

9. Gcddes JR, et ai. Lamotrigỉne for treaonent o í bỉpolar depressỉon: 
ỉndependent meta-analysis and meta-regressioii of indívidual patiem  
data from five randomỉsed triâls. Br 3 Pxỳdòatry 2009; 194:4-9.

10. Englc PM, Heck AM. Lamotrỉgỉne ỉo r the treatm ent oi bipoỉar disorđer. 
A m  Pharmaather 2000; 34:253-62 .

11- Hurỉey s c  Lamotrigbie update and iu  use ỉn TTiood dỉsorden. Ann 
PharmacothtT 2002; 36: «60-73.

12. Goldsmỉtb DR, t í  ai. Laoiotrigỉne: a review oí its usc in bípoiar disorder. 
Dntgs 2003; 63: 2029-50.

13. Muzỉna DJ, et ai. Lamotrigỉne and antiepíleptic drugs as mood stabilizers 
ỉn bipolar dỉsorder. Adầ Psychiatr Scaná Suppt 2005; 21-8.

14. Smith LA et ai. Eíĩectỉvcness of mood stabilizers and anúpsychoiics in 
the m aim enance phase oí bìpoỉar dìsorder a systematic revievv of 
randỡmixed conưolled tríals. Bipolar Dùarề 2007; 9: 394-412.

ỉ 5. van der Loos MLM, et ai. Lamotriginc bỉj de behandelìng van bỉpolaire 
stoomissen: een  overricht. Tíỳdschr Psyehiatr 2007; 49: 95-103.

E p i le p s ỵ -  Lamotrigine is used in the treatment of epilepsy 
(p. 506.1). It is used in partial seizures vvith or vvithout 
secondary generalisation, and in generalised tonic-donic 
seizures, although valproate is the drug of choice in the 
latter vvhere these are assotíated vvith the syndrome oi pri- 
mary generalised epilepsy. It is also reconunended In 
absence seizures, although the evidence base is not parti- 
cularly strong, and may be used in juvenile myodonic epi- 
lepsy and tried in tonic or atonic seizures.

As monotherapy íor partìal seizures vvith or vdthout 
secondary generalisatìon. lamotrigine vvas íound to be 
better than  carbamazepine (the established Ẽrst-line drug) 
in tenns oỉ time to treatment tailure and tolerability.1 In 
padents w ith nevrly-diagnosed paitial sekures tvith or 
w ithout secondary generalisation, lamotrìgine had a similar 
efficacy to carbamazepine, but again was better tolerated.2 A 
systematic revievv5 of randomised, placebo-controlled 
studies conduded that lamotrìgine is also eĩíective in 
redudng the seizure ửequency when added to current 
antiepileptic regimens in  patients with re&actory partial 
seizures.

As monotherapy for primary generalised and undassỉĩi- 
able seizures lamotrigine was íound4 to be signihcantly 
iníerior to valproate (the estạblished Brst-line diug) in terms 
of seizure controL with almost twice the ỉailure rate; 
valproate was also signiũcantly more eữective for achieving
12-month remission and prolonging the time to first seizure. 
Benefit was seen with adjunctive lamotrígine when 
compared with placebo in  children1 and adults4 íor 
treatment-resistant primary generalised seizures; it was 
also suggested* that lamotrigine therapy may be appropriate 
w hen determination of the typc of epilepsy in these paúents 
is not possible.

Lamotrigine appears to be an effective adjunctive 
tre a tm e n t in  ch ild ren  w ith  th e  L ennox-G astaut 
syndrome.7-*

It has aỉso been ỉound to be eHective and well toỉerated as 
adjunctive therapy in paediatric patients with reừactory 
epilepsy induding those with developmental im pai^nent;,  
it was partìcularly eííective in absence and atypical seizures 
in this open-label study. (Evidence íor the use of 
lamotrigine to treat absence seizures, as fór the other 
common altematives ethosuximide and valproate, is, 
hovvever, generally poor.10)

1. M aison AG. I> ai. SANAD Suidy Group. The SANAD Itudy of 
cííectívcness of carbamueplDe. gabapentỉn. Um oưigỉnr. oxcartMzepỉne, 
o r top ỉnm ate  ỉor treatm cnt of p artú l epỉlcpsy: an unblỉnded randomỉsed 
contro lkd  trial. Lomctt 2007; 369: 1000-15.

2. Brodie MJ. t í  aL UK Lamoodgỉne/Carbainaacpỉiie Monotherapy Trìal 
Group. Doublc-blĩnd comparison of lamoirìgỉnc and caibamaaepỉne in 
new iy dlagnosed epilepiy. L m m  1995; 345:476-9.

3. Ram aratnam  s. t í  ai. Lamotrigỉnc add*OD íor dn j|-rcsỉstan l partỉaỉ 
CỊdỉepsy. Avaỉỉable ỉn The Cochrane Database of Systemaric Revỉews; 
ta u e  3. C h ich eae r John Wiley; 2001 (accessed 09/06/08).

4. Maxaon AG, t í  ÓI. SAN AO Sm dy Group. The SANAD study of 
eSeccỉveness of valproate. lamotrigíne. or rữpiramatc ỉor generalỉsed and 
undassíSable epllepsy: an  unbUnded randomỉsed conooDed ưlal. Lanctí 
2007; 369; 1016-26.

5. Trevathan E. rf fl/. Lamouỉgỉne ad)unctỉve therapy among children and 
adoỉescents w ỉth prbnary generaỉixed lonic-donic seỉzures. A bstraa: 
Ptdmtria 2006; 118:777-8. Pull versỉOQ: hrrp://www,peđiairics.org/cgi/ 
content/full/118/2/e371 (accessed 09/06/08)

6. Bỉton V, t í  aỉ. Doubỉe*btind, placebo-conrroũed study of ỉamoưỉgine in 
prim ary gcneralứed tonicKdonic se izum . H tím taỊy  2005; 65: 1737-43.

7. Donaldson JA. tí  aL Lamotrỉgỉne adjuncdve therapy in chlldhood 
epileptic encephalopathy (the Lennox Gaitaut ỉyndróm e). Ỉpiltpàa  
1997; 38: 68-73.

8. M otte ỉ .  t ía L  Lamotrìgỉne for generahxed seỉzures assodated w ith Ihe 
L ennox-G asạut syndrome. N  EngI J  Mttl 1997; 337; 1807-12. 
Correctíon. ũrid. 1998; 339; 851-2.

9. Besag FMC, t í  ai. Lamotrỉgỉne ỉor the tieatm ent of epilepsy in chỉldhood. 
J  Puíiatr 1995; 127: 991-7.

10. Posner BB. t í  aL Ethosuxbnide. sodium valproate o r  lamotrigtaie for 
abience sdxures in d ú ld ien  and adolescentl. Ayaílable In The Cochrane 
D aubaae ol Systematic Revievn; Issue 4. chitỉieste i: John  vniey; 2005 
(accessed 09/06/08).

M^raine. Case reports1 and open studies2-3 have sug- 
gested tha t lamotrigine may be of beneht in the prophy- 
laids of migraine aura.

1. d'O nofrio F, đ a i. Basỉlar-type mỉgraỉne responsỉve to ỉamotrigỉne: three 
casc reports. Nruroỉ Sá  2007; 2S: S239-S241.

2. Pascuai J. t í  ai. PreventỈĐg dỉsmrbỈQg migraỉne aura w ith  lanotrỉgine: an 
opeo study. Headaáĩt 2004; 44 :1024-8.

3. Lampỉ CatíaL  Lamouigỉne reduces migraỉne aura and  mỉgraine atucks 
in patỉents w ith mỉgraỉne with aura. 3 Ncurai Natrosttry Prychiatry 2005; 
76: 1730-2.

Motor neurone disease. Lamotrigine has been tried as a 
potential therapy ỉor amyoưophic lateral sderosis (see 
Motor Neurone Disease, p. 2605.2) but vvith disappointìng 
results.1

1. Rybcrg H, tí aỉ. A double-bUnd randomỉzed cỉinỉcaỉ trỉaỉ Ú1 amyotrophỉc 
ỉateraỉ sderosis Uỉing lamoiriginc: eỉỉects on CSF glutamate. aspartate, 
branchod-chaỉn amino ad d  Icvels and dlnỉcal parameters. Aứa Neuroỉ 
SeanắlQỒl; Ỉ08: 1-8.

M ovement disorders. Symptomatic improvement and a 
trend towards decreased chorea was reported1 vvith lam- 
otrigine in  a double-biind. placebo-controlled study oi 64 
patients with Huntington's chorea (p. 1029.3) with motor 
signs of less than 5 years' duraúon. There was, hovvever, 
no clear evidence that lamotrigine retarded the progres- 
sion oỉ early Huntington disease over a period of 30 
months.

1. Kremer B. tí ữỉ. InCuence oỉ lamotrigine on pĩogrcss oĩ eariy Hundngtòn 
dỉsease: a random ũed dinical niaỉ. Neurokgỵ 1999; 53: 1000-11.

Neuropathic pain. There is grovtãng evidence that lam- 
otrigine is o( use in the management oỉ neuropathic pain.1 
It was eữective when used vvith carbamazepine or pheny- 
toin in the treatment of reíractory tr ig e m in a ì  n e u ra lg iá 1 
(p. 11.2), and has also shovvn promise in the treatment of 
pain assodated with H T V -re ĩa ted  d ù ta l  s c n so ry  n e u r o p a th y i 
(p. 958.3). Some beneíit has been lound4 in the ưeatment 
of d ia b e t k  n e u r o p a th y  (see p. 8.2). Case reports’ and a pla- 
cebo-conưolled study4 have also indicated tha t lamotTigine 
may be effective in  Central p o s t-s tra ke  p a in  (p. 7.3). More 
recently, the use oí lamotrígine in neuropathìc pain has 
been revievyed.7'* Based on the same studies, one review7 
conduded that iamotrigine is an ehectíve treatm ent for 
various types of neuropathic pain and that íurther studies 
are vvarranted while another4 conduded tha t it is unlikely 
to be of beneht and that hirther studics are probably not 
justìfied.

ỉ . McCleane GJ. Lamotrígine ỉn thc m anagement o ỉ neuropathỉc pain; a 
rcvicvv o ỉ tbe  literature. ơ in  3 Pain 2000; 16: 321-6.

2. Zakrewska JM. tí  ai. Lamotrígỉne (Lamicial) in rcừ aao ry  trigeminal 
neuraỉgia: resutis ỉrom a doublc-blind placebo controQed crossover 
study. Pain 1997; 73: 223-30.

3. SUnpson DM, tí ai. Lamoưỉgỉne íor Hiv-assodated painfuỉ sensory 
neuropathies: a placebo-conữolicd oiaỉ. Neurobgy 2003; 60: 1508-14.

4. Eisenberg E, tí  aỉ. Lamotrigine reduces paỉnhil dỉabetíc neuropathy; a 
randoraùted, controỉled study. bieurobgy 2001; 57: 505-9.

5. Canavero s, Bonicalá V. Lamotrỉgine conưoỉ o í Central paỉn. Pam 1996; 
68: 179-81.

6. Vesteigaard Ke tí ai. Lamotrigine for ceoưaỉ post-stroke paỉn: a 
randomỉzed controỉỉed triaỉ. Neurclogy 2001; 56: 184—90.

7. Eisenberg Ee tí  ai. Lamotrigỉne íor neuropathk  pain. Expert Rcv Neuroiher 
2005; 5: 729-35.

8. Wiffen PJe Rees J. Lamotrtgine íor acuce and chronic paỉn. Avaiỉable in 
The Cochrane Database oí Systeroatic Revlevvs; Issue 2. Chichester: John 
VVTley; 2007 (accessed 09/06/08).

Schizophrenia. Lamotrígine has been tried1 as adjunctive 
therapy in neatment-resistant schizophrenia (p. 1031.3) 
and a beneíit has been reported in few studies,2"* although 
patient numbers have been smali. A systematic review5 of 
the use of laraotrigine in sdiizophrenia conduded that the 
evidence íor its use vvas poor, although it was suggestìve 
of a positive efled on symptoms. Hovvever, a later meta- 
analysis4 conduded that severely ill patients w ith treat- 
ment-refrartory schizophrenia might get signihcant dini- 
cal beneíìt from augmentadon with lamotrigine.

1. Large CH. t í  ai. The potential role of ỉamotrigine in sdiizophrenia. 
Psychơpharmacology (Berỉ) 2005; 181: 415-36.

2. T iihonen Je t í  at. Lamouigỉne In treatm ent-resistant schixophrenỉa; a 
randomỉxed pỉacebo-conơolled crossover tiial. Bioi Psychiaưy 2003; 54: 
1241-8.

3. Kremer l  tí  aỉ. Pìaceboconơolled triaỉ oí lamotrigine added to 
conventỉonal and atypicai andpsychữtícs ỉn schizopbrenla. Biol Psychiatry 
2004 ;56 :441-6 .

4. Zoccali R, t í  ai. The e ữ e a  o í lamotrigine augm enutỉon  oí doxapỉne ỉn a 
sample of ưeatm ent-resistant sdìỉzophrenỉc patients: a double-btind. 
placebo-comrolled study. Sdtiĩữphr R a  2007; 93 :109-16 .

5. Prem kum ar TS, Pỉdc J. Lamotrỉgỉne ỉor schixophrenỉa. Avaỉỉable In the 
Cochrane D aubase oỉ Systematìc Revietvs; Issue 4. C h id teste r John 
Wiĩey; 2006 (accessed 09/06/08).

6. Tiihonen J, t í  aỉ. The efficacy of lamotrígỉne ỉn dozapỉne-resistant 
$chỉzophrenỉa: a sysiematic revievv and meta-anaỉysỉs. Schizophr R a  
2009; 109: 10-14.

Aàverse Effects and Treatment
Skin rashes may occur during therapy w ith lamotrigứ e; 
severe skin reactíons induding Stevens-Johnson syndror ìe 
and toxic epidermaỉ neCTolysis have been reportcd, 
espedally in children, and usually occur within 8 weeks D Í 

startìng lamotrigine (see EBects on  the Skin. p. 529.:). 
Symptoms such as fever, malaise, flu-like symptorrs, 
drovráness, lymphadenopathy, ỉadal oedema and, rarel y, 
hepatic dysíunctíon have been reported. Blood dyscrasi 1S 
such as leucopenia, neutropenia, and thrombocytoper. ia 
have also been reported, sometũnes with rashes as part o) a 
hypeBensitivity syndrome.

Movement disorders such as tics, ataxia, nystagmus, ai d 
tremor have occurred; lamotrigine may worsen symptor IS 
in patients with pre-existing Parkinson's disease. Otb :r 
adverse effeas indude angioedema, photosensitivlt /, 
diplopia, blurred Vision, conjundivitis, dizziness, drow:i- 
ness, insomnia, headache, tìredness, nausea and vomitin Ị, 
irritabỉlity and aggression, halludnations, agitation, ai d 
coníusion. Very rarely, lupus-like reaaions and increases n 
seizure írequency have been reported.

Licensed product iníormation States that there have bet n 
rare instances of death aíter a rapidly Progressive illne ;s 
involving status epilepticus, multi-organ dysfunction, ar d 
disseminated intravascular coagulation in patients takir g 
multiple antíepileptics induding lamotrigine, although tl e 
role of lamotrigine remains to be established. It has bec n 
suggested1 tha t multi-organ ỉailure and disseminated 
inưavascular coagulation, with assodated rhabdomyolysi ỉ, 
are complications of severe convulsive seizures rather tha n 
of lamotrigine therapy. Hovvever. there has been a report3 'I ‘f 
a patient with no history o( generalised seizures wh D 
developed a syndrome of disseminated intravasculí r 
coagulation, rhabdomyolysis, renal (aìlure, maculopapul. r 
rash, and ataxia 14 days after lamotrìgine was added to ht r 
antiepileptic regimen. Tvvo cases of dỉsseminated intrava/ - 
cular coagulation were found in a cohort of 1 ỉ 316 patien s 
involved in prescription-event monitoring of lamotrigir t 
therapy in general practice.’

1. Yuen AWC, B ihari DJ. M ultiorgan [ailure and disỉem inaK  d 
ỉntravascuỉar coaguỉation ỉn severe convulsive seizures. Lanat 199!; 
340:618.

2. Schaub JEM, tí  ai. Multisysiem adverse reaction to  lamoưigine. Laru rt 
1994; 344: 481.

3. Mackay FJ, tí  ai. Saíety oí long-term lamotrìgine in epỉỉepsy. Epileps a 
1997; 38: 881-6.

Effeds on the blood. Septic shock secondary to leucopeni a 
occurred in a patient when lamotrigine vvas added to the/ - 
apy vvith sodium valproate.1 There has also been a repoi t 
of agranulocytosis in a child staned on high-dose lam otr - 
gine monotherapy.2 The fall in the blood count was note 1 
several days after lamotrigine had been stopped due t > 
skin rash. The UK CSM subsequently reported1 that r 
cases of aplasũc anaemia, 12 o( bone-marrow depressior. 
and 20 of pancytopenia assodated with lamotrígine ha 1 
been received vvorldvvide. Given the extensive usage cf 
lamotrigine the CSM considered the risk of apỉastic anae - 
mia to be small and routine bloodv monitoring vvas n c : 
recommended. Hovvever, prcscribers were wamed to b : 
alert íor symptoms and signs suggestive of bone-marrov' 
depression.

1. Nichoỉson RĨ. t í  al. Leucopenia assodated with lamotrígine. BMJ Ỉ9 9 Ĩ : 
310: 504.

2. de Camargo OAK. Bode H. Agranuỉocytosis associated vviih lamotrigỉne. 
BM J 1999: 318: 1179.

3. CSM/MCA Lam om gine (Lamictal): ra re blood dyscrasỉas. Currer • 
Problcms 2000; 26 :4 . Aỉso availablc at: http://www.m hra.gov.uk/hom e 
idcplg?ldcServỉce*GET_FILE&dDocName*CON007462&RevỉãonSelec 
tlonM ethodsLatestReleased (accessed 09/06/08)

Effeds on bone. For the elíects of antiepileptics indudin) 
lamotiigine on bone and on caldum  and vitamin ỉ  
metabolism, see under Phenytoin, p. 540.2.

Effeds on the lỉver. Fatal hỉlminant hepatic íailure ha 
been reported1 in a patient aỉter ađdition oí lamotrigine t( 
antiepileptic therapy with sodium valproate and carba 
mazepine. Another íatal case was reported2 in a patien 
vvho vvas given lamotrigine íor bipolar disorden she waỉ 
also taking other drugs for pain and insomnia. Reversible 
eosinophilic hepatitis occurred5 as part of a hypersensi 
tivity syndrome in a patient given lamotrigine for seizures 
Others4 have also suggested that íulminant hepatitis is í 
manUestation of an antiepileptic hypersensitivitỊ 
syndrome.

1. M akin AJ. et aì. Pulm inant hepatỉc ỉaỉlure ỉnduced by lamotrígỉne. BM. 
1995; 311: 292.

2. Oventtreet X. t í  al. Pataỉ Progressive  h e p a tic  necro sỉs  a ssocỉated  w iử 
ỉamotrigine treatm em : a case repon a n d  ỉỉterature review. Dig Dừ Sc 
2002; 47: 1921-5

3. Fbt OK. tí  aỉ. Eosinophilic hepatỉtỉs caused by ỉamotrigìne. c/r> 
Gastraenteroi Hepatoỉ 2006; 4: xxvi.

4. Oueỉỉet G. tí aỉ. Pulm inam  hepatitìs induced by lamotrigine. South M tđ . 
2009; 102: 82-4.

Effects «»n the hings. Interstitial pneumonitis with pulm- 
onary inũltrates occurred when lamotrigine was added to

All cross-reíerences reíer to entries in Volume A
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antiepilepúc therapy in a 57-year-old woman; ứie condi- 
tíon resolved vvhen lamotrigine was stopped.1

ỉ .  Saravanan N, t í  aĩ. Interstúìal pneumonỉtỉs durìng lamotrigỉne therapy. 
Bt  J  ơ in  Pharmacol 2005; 60: 666-7.

Effects 0fi mental functíon. Acute psydtosis was reported’ 
in 6 out of about 1400 patìents w hen lamotrigine was 
added to antiepileptic therapy and/or when the dose of 
lamotrigine was increased. Symptoms resolved when lam- 
otrigine was stopped, and recurred in 1 case of rechal- 
lenge. Psychiatric symptoms assodated vvith lamotrigine 
use have been revievved.2

For a review o! the eHects of antiepileptic therapy 
induding ỉamotrigine on cognỉtion, and on moad (induding 
the risk of suiddal ideation), see p. 508.3.

1. Branđt c  tí đi. Dcvelopracnt of psychosis in patíents with epilepsy 
treaced with lam oưiginr. report oỉ àx  cases and ĩẽvỉew oỉ the literature. 
Epilepty Behav 2007; 1 ỉ: 133-9.

2. Vỉllari V, t í  ai. Psychiatrỉc symptoms reỉated to  the use oỉ lamotrigine: a 
revỉew of the Uterature. Puntí Neưrol 2008; 23: 133-6.

Effects on the nervous System. Oí 93 patients vvith idio- 
pathic generalised epilepsy who were treateđ with lamotri- 
gine, 5 adults hạd de novo or exacerbated myodonlc jerks.* 
In each case, symptoms resolved w hen the dose of lam- 
otrigine Was reduced by 25 to 50% or stopped altogether. 
In another report, a 17-year-old gữl with idiopathic 
Rolandic epilepsy had a sudden increase in seizure fre- 
quency when lamotrigine was added to therapy vvith sod- 
ium  valproate; other adverse eổects induded emotíonal 
lability, headaches, and đrovvsiness.2 Again symptoms 
resolved vvhen lamotrigine was stopped.2

Overdose of lamotrigine has been known to cause 
seizures (see below).

Aseptic meningit^s has been assodated with lamotrigine 
use.3 A total of 40 cases have been submitted to the FDA 
between December 1994 and November 2009; symptoms 
reported induded headache, fever, nausea, vomitìng, 
nuchal rigidity, photophobia, and myalgỉas and occurred 
vvithin a mean of 16 days of starting therapy. Mostpatients 
recovered w hen lamotrigine was stopped although 15 
patients reported a rapid retum  of symptoms when 
rechallenged.

1. Crespeỉ A, t í  ai. Lamotrigine assocỉated w ỉth exacerbation or đe novo 
m yodonus in idỉopathic generaỉỉzed epiỉepsỉes. Neurobgỵ 2005; 65 :762-
4.

2. Cerminara c, t í  al. Lamotrigme-indueed seỉxure aggravatỉoa and 
negaũve m yodonus ỉn idỉopathic rolandỉc epilepsy. Neuroỉogy 2004; 63:
373-5.

3. FDA. N em  release: aseptỉc meningitỉs risk w ith use of seizure drug 
Lamicul (issued I2 th  August, 2010)~htrp.7/w ww.ida.gov/NewsEvents/ 
N ew $room/PressAnnouncemems/ucm2Ì22ỉ2.htm (accessed 24/08/10)

Effeds on the skin. Rashes account for withdrawal hom  
therapy in about 2% of those given lamotrigine,1-2 and 
serious skin reactions induding Stevens-Johnson 
syndrome and toxic epideiinal necrolysis occur in about 1 
in 1000 adult patients.3-4 The majority of rashes resolve 
once lamotrigine has been stopped; however, some 
patients have developed permanent scaning and there 
havẹ been rare reports oi ỉatalities. The main risk íaaors 
appear to be use with valproate, exceeding the recom- 
mended initial dose of lamotiigine or the reconunended 
rate oỉ dose escalatỉon, and a history of andepileptic- 
induced rash. The risk appears to be greater in children1-4'* 
and has been estimated to be between 1 in 300 and 1 in 
50. These skin reactions usually occur vvithin 8 weeks of 
starting therapy with lamotrigine, bu t onset as eariy as the 
first day and as late as 2 years has been noted.7 Aiter con- 
tinuing reports of serious skin reactions In children, UK 
recommended dosage regimens for children have been 
revised to hirther reduce the risk of such reactìons.* For 
the relative inddence of rash vrith diííerent antiepileptics 
see under Phenytoin, p. 541.1. 

ỉ . Mackay FJ, tí  al. Saíety of long-term ỉamotrỉgỉne ỉn epiỉepsy. Epỉlepsìa 
1997;38:881-6 .

2. M essenheimer J, t í  aỉ. Saỉety review o ỉ aduit dinỉcal triaỉ experỉence 
w ith lamotrígỉne. Drug SaỊtíy 1998; 18: 281-96.

3. CSM/MCA. Lamotrìgỉne (Lamictal) and  serious skin reactions. Currrrtí 
Problems 1996; 22: 12. Aiso avaỉlable at; http://www.mhra.gov.uk/ 
home/tdcplg?IdcServíce*GET_FILES-dDocName=CON20156226*Revi- 
sỉonSelectỉonMethod»LatestRcỉeased (accessed 09/06/08)

4. CSM/MCA. Lamotrigỉne (Lamictaỉ): ỉncreased risk o ỉ serious sldn 
reactỉons in children. Curratí Probỉems 1997; 23: 8. Aỉso avaỉỉabỉe an 
h trp ://w w w .m hra.gov.uk/honie/id  cplg?IdcServic e=GET_FILE&dDoc- 
N am eaC O N 2023230& R evi$ ỉonSelectỉonM ethod»L atestR eỉeased  
(accessed 09/06/08)

5. Mỉtcheỉỉ p. Paedỉatric ìamotrigine use h ít by rash reports. Lanctí 1997; 
349: 1080.

6. Hlrich u ,  t í  aỉ. Predictors of lamotrigine-assodated rash. Epikpsia 2006; 
47 :318-22 .

7. Ađverse Dnig Reactions Àdvisory Committee (ADRAC). Lamotrỉgỉne 
and  severe skin reactíons. Aust A dvtíx  Drug Reatí Buũ 1997; 16: 3. Aỉso 
avaỉlable an http://www.tgaJiealth.gov.au/adr/aadrb/aadr9702.htin 
(accessed 09/06/08)

8. CSM/MCA. ỉam otrỉgine (Lamictal): revỉsed doses for đhilđren. Current 
Probitms 2000; 26: 3. Aỉso avaUable at: http://www.mhra.goV.uk/home/ 
idcplg?IdcService=GEr_FILE&dI>ocName*CON007462frRevistonS€lec- 
tỉonMethodsLatestReleased (aocessed 09/06/08)

Hypersensitivitỵ. For reíerence to a case of suspeaed 
cross-sensitivity betvveen carbamazepine and lamotrigine, 
seep. 515.1.

Overdosage. An evaluation1 of 493 cases of laxnotrigine- 
only overdoses reported to the American Assodation of 
Poison Control Centers over a 2-year period íound that 
52.1% of patients had no toxic eííects. The most com- 
monly repotted adverse effects were drovvsiness, nausea, 
vomiting, and ataxia. Serious eỉỉects such as seizures, 
coma, and respiratory depression were reported ín 0.6 to 
1.2% of cases; no deãths were reported.

No serious toxidty was seen in a patíent who dellberately 
took an overdose of 1.35g of lamotrigine and was 
subsequently treated vvith gastric lavage and activated 
charcoal.2 Symptoms at presentation One hour aher 
ingesnon had included nystagmus and m usde hypertoni- 
dty. ECG monitoring had revealed vvidening of the QRS 
interval. Low-grade íever, erythema, and periorbital 
oedema suggestive of a hypersensitivity syndrome devel- 
oped in another patient who inadvertently receĩved 
lamotrigine 2.7 g daily for 4 days.3 The patient recovered 
after corticosteroid tteatment and stopping lamotrigine. 
Generalised tonic-donic seizures, ttemor, m usde weakness, 
ataxia, and hypertoná were reported4 in a 2-year-old child 
aíter ingestion of 800 mg of lamotrigine. Symptoms resolved 
vvithin 24 hours after ưeatm ent with gastric lavage and 
activated charcoal, midazolam, and íluids. Plasma-lamotri- 
gine concentrations were in the high adult therapeutic 
range (3.8micrograins/mL) with a slow elỉmination rate. 
Generalised seizures also occurred5 after an  unknovvn 
quantity of lamotrigine was ingested by a 19-month-old 
diild who had no history of seizures; other presenting 
symptoms induded tachycardia and vomiting. The serum- 
lamotrigine concentration measured 1 hour post íngestion 
was 20.3 mg/L. Symptoms resolved vvithin 24 hours after 
treatment wỉth trimethobenzamide and activated charcoal.

1. Lofton AL, K2ein-Schwartz YV. Evaluation of lamotrỉgine toxidty 
reported to poison centen. A m  Pharmaeother 2004; 38:1811-15.

2. Buckỉey NA* tí  ai SeU-poỉsoning with lamotrigỉne. Lanctí 1993; 342: 
1552-3 .

3. Mylonakỉs E  t í  al. Lamotrigỉne overdose presentỉng as antỉconvuỉsant 
hypersensitỉvỉty syndrome. A m  Pharmaeother 1999; 33: 557-9.

4. Briassouỉỉs G. tí  al. Lamotrigine childhood overdose. Peắừttr Nturol 1998; 
19: 239-42.

5. Thunđỉyiỉ JG. tí  aL Lamotrigỉne-Lnđuced sdzures ỉn a  chiỉd: case report 
and ỉiterature revỉew. ơ in  Tứxicoỉ 2007; 45: 169-72.

Precautions
Lamotrigine should be given with caution to patients with 
hepatic or renal impairment. All patients should be vvamed 
to see theữ dodor immediately if rashes or symptoms 
assodated with hypersensitivity develop. To minimise the 
risk o£ developing serious skin reactions, dosage recom- 
mendations should not be exceeded. Particular care is 
needed in patients also receiving valproate—see under 
Interactions, p. 530.1.

Withdrawal of lamotrigine should be considered ư  rash, 
lever, Đu-like symptoms, drowsiness, or vvorsening of 
seữure conưol occurs. Care is required vvhen withdrawing 
lamotrigine therapy—see also Uses and Administration, 
p. 527.2. Abmpt withdrawal should be avoided unless 
serious skin reactions have occuned. Lamotrigine should 
not be restarted in patients with previous hypersensitivity.

Breasỉ (eeding. The American Academy of Pediatrics1 con- 
siders that the use of lamotrigine by mothers during breast 
feeding may be of concem, since there is the potential íor 
therapeutic serum concentrations to occur in the iníant. A 
repon in 4 breast-fed iníants whose mothers were taking 
lamotrigine íound that although serum concentrations of 
the drug 10 days aíter birth were about 30% of matemal 
concentrations in 3 iníants, n o  short-term  adverse eííects 
were seen; the drug was undeteaable in the íourth.2 A 
study3 in 6 mothers takỉng lamotrigine íound that the 
relative dose in their breast-fed inỉants was 7.6% (mean 

. absolute dose: 450 micrograms/kg daily) and iníant plasma 
concentrations were 18% of matemal concentrations; no 
adverse eriects were reported. The authors cdso noted that 
no adverse effects were reported in 12 previous cases. 
Hovvever, there has been a report4 of severe apnoea in a 
neonate exposed to lamotrigine Via breast milk; drug con- 
centratíons in the ínỉant were 4.87micrograms/mL at 
admỉssion, which was tovvards the upper enđ of the thera- 
peutic range, and his calculated intake in breast milk was 
at least 1.15 mg/kg daily.

For íurther comment on antiepileptic therapy and breast 
teeding, see p. 508.3.

1. American Academy o t Pedlacrics. The Dansỉer of drugs and  o ther 
Chemicals ỉnto hunían mỉỉk. Ptdiaĩrics 2001; 108:776-89. [Rerired May 
2010] C orreaion. aúi.; 1029. Also available a c  http://aappoUcy.
aappublỉcatỉons.org/cgỉ/contenưfull/pediatrics%3b 108/3/776 (accessed
09/06/08)

2. Lỉporace J. t t  ữt. Conceras regarding lamotrigine and  breast*feeding. 
Epilqay Bẻkav 2004; ỉ :  102-5.

3. Page-Sharp M. èt t l .  Tram íer of lamocriglne tnto breast milk. A m  
Pharmacother 2006; 40; 1470-1.

4. Nordrao E, rt al. Severe apnea ỉn an ìníant exposed to lamotrìgine in 
breast mỉlk. A m  Pharmacotker 2009; 43: 1893-7.

Driving. For á comment on antìepileptic drugs and driv- 
ing, see p. 509.2.

Hepatic impairment. The pharmacokinetics oỉ lamotrigine 
vvere not signiũcantly altered in patients vvith moderate 
drrhosis;1 hovvever, those with severe drrhosis shovved 
signưĩcantly lovver oral dearance and longer eliminatíon 
haU-lives than those in heaỉthy subjects,

The recommended licensed doses in patients vvith 
hepatíc impainnent are given under Uses and Administra- 
tion, p. 527.3.

1. Marcdỉin ?. t í  aL ỈQŨuence oí drrhosiỉ on ỉamotrỉgine pharmacoki- 
ncdcs, B r /ơ ử f  Pharmacol 2001; 5 1 :4ỈỮ-Ỉ4.

InteOedual impairment. Aggresàve behaviour has been 
reported in intellectually impaữed patients given lamotri- 
gine.1 Of 19 such patíents given lamotrigine, aggressive 
behaviour developed in 9; the drug was stopped íri 5, and 
stopped but reintroduced In a ỉuither 2, together with psy- 
chiatric management. One padent responded to a reduc- 
tion in lamotrigine dosage.

1. Beran RG, Gỉbson RJ. Aggressỉve behavỉoui in  ỉnteQectuaỉly chaũenged 
patíests wỉth epỉỉepsy created w ith ỉamocrỉgỉne. Epilepsia 1998; 39 :280-
2.

Poqỉhyria. The Drug Database for Acute Potphyria, com- 
piled by the Norvvegian Porphyria c  en tre (NAPOS) and 
the Porphyria Centre Svveden, dassihes lamotrigine as 
probably not porphyrinogenic ít may be used as a drug of 
Brst choice and no precautíons are needed.1

1. The Drug Database for Acute Porphytia. Available at: http://www. 
drugs-porphyria.org {accessed 17/10/11)

Pregnancy. For comments on the management oỉ epilepsy 
duruig pregnancy, see p. 509Ị.2. For reíẹrence to altẽralĩon 
oỉ lamotrigine pharmacokinetics in pregnancy, see under 
Phannacokinetics, p. 530.3.

There is a thẽoretiỉal risk of teratogeniđty with 
lamotrigine because, Iike valproate, it is a ỉolate antagonist. 
In 2002 the manulacmrer oỉ lamotrigine, GlaxoSmiửiKlme, 
reponed1 that it had follow-up. inỉormation on 395 
outcomes o{ pregnandes exposed to lamotrigine benveen 
September 1992 and September 2001. from the Interna
tional Lamotrigine Pregnancy Registry. Major birth deíects 
were íound in 13 inỉants but no distinctive pattem  of 
abnormallnes suggestive of a common cause could be 
identiBed. Of the 168 who had been exposed to lamotrigine 
monotherapy during the fixst trimester, birth deíects were 
reponed in 3 (1.8%). The írequency of major birth deíects 
in pregnandes exposed to polytherapy containing lamotri- 
gine vvlth valproate was 10% compared wịth 4.3% in 
lamotrigine polytheiapy vvithout valproate. Although it was 
considered that the sample sizes werẽ too smalỉ to ruỉe out a 
small increase in the hequency of major birth deíects, it was 
noted that the ửequency of malỉormations after lamotrigine 
monotherapy did not diííer from that reported in the 
literature for vvomen vvith epilepsy receiving antiepileptic 
monotherapy. Updated results from 785 pregnarựies up to 
March 2004 induđed 414 first-trimester exposures to 
lamotrigine monotherapy, of which 12 were assodated with 
a major abnormality.2 As oỉ March 2006, the registry had 
recorded 802 flrst-trimester exposures to lamotrigine 
monotherapy with major abnormalities occurring in 22; 
there was no evidence to suggest a dose-response 
relatíonship vvith daily doses of up to 400 mg.3

In  A ugũst 2006, th e  m a n u ía c tu re t4 re p o r te d  th a t  d a ta  
fro m  th e  N o r th  A m eric an  A n tiep ilep tic  D ru g  P re g n a n c y  
R eg istry  sug g ested  a n  a s s o d a tio n  betvveen  la m o trig ỉn e  a n d  
a n  increased  risk  o f o ra l  d e f ts . O f 564 G rst- tr im e ste r 
ex p o su res  to  la m o trig in e  m o n o th e ra p y , 5 cases o f o ra l d e f ts  
w e re  re p o rte d  g iv ing  a n  in d d e n c e  ra te  o£ 8 .9  p e r  1000 
c o m p a re d  vvith 0.37 p e r  1000 in  th e  re íe re n c e  p o p u la tio n . 
A g a in , h o w e v er, n o  in c re a se  in  th e  o v era ll risk  o f m a jo r  
m a lỉo rm a tio n s  w a s  ỉo u n d . A na lysis o f  d a  ta  fro m  o th e r  
p re g n a n c y  reg is trie s  ỉo u n d  4 a d d itio n a l cases o f o ra l d e í ts  in  
ã b o u t  2 2 0 0  Đ rs t- tr im e s te r  e x p o s u r e s  to  la m o tr ig in e  
m o n o th e ra p y .

1. Tennis p, Eldiidge RR. Intenutíonal Lunotrigiiie Prcgnancy Rcgỉsưy 
Sdentillc Advisory Commillec. Prclỉmiiiary results on pregăancỹ 
outcomes in women uslng hmotrigine. Epữqma 2002; 43:1161-7.

2. Cunnlngton M. Tennis p. International Lamotrígỉne Pregnancy Registry 
Scientihc Advísory Committec. LamoDigine and the rúk  of maUorma- 
tỉons in pregmncỹ. Nturslogy 2005; 64:955-60.

3. Cunnington M. rt aỉ. Intematỉonal Lamotrigỉne Pregnancy Regỉstry 
SdenđAc Advisory Conunlttee. EHect of dose on the (requency oí major 
biith delects tolloning íetal exposure to  lamotrigine monotherapy ín an 
intemational observational study. Epiltpàa 2007; 48:1207-10.

4. GLaxoSmitỉlKlỉne, Canada. Assodarion o( Lamictaỉ (lamotrigine) with 
an inaeased risk o í non-iyndramlc oral detts (ỉssued l ã  August, 2006). 
Avalbble a t  http://wssrw.hc.sc.gc.ca/dhp-mps/aỉtJormats/hpfb-dgpsa/ 
pdf/medeff/lamỉctal_2_hpc-cps-eng.pdf (accessed 01/09/08)

Renal impairment. Results hom  a phaimacokinetic study1 
indicated that impaired renal ỉunction was likely to have 
little eSect on plasma concentratìons oỉ lamotrigine. The 
drug is mainly deared by metabolism and althoúgh the

http://www.ida.gov/NewsEvents/
http://www.mhra.gov.uk/
http://www.mhra.gov.uk/honie/id
http://www.tgaJiealth.gov.au/adr/aadrb/aadr9702.htin
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http://wssrw.hc.sc.gc.ca/dhp-mps/a%e1%bb%89tJormats/hpfb-dgpsa/
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glucuronide raetabolite accumulates it is inactíve. Never- 
theless, there is limited dinical experience with lamotri- 
gine in such patients and cautíon was recommended.

1. VVootton R. el al. Comparison o í the pharmâcokừleticl of Lamotrỉgine in 
patỉents vviih chronic renal íailurc and  heaỉthy voỉunteers. Br J  Om  
Pharmaeol 1997; 43: 23-7.

Interactions
There are complex interactìons between antìepileptìcs and 
toxidty may be enhanced vvithout a corresponding increase 
in antíepileptic activity. Such interactỉons are very variable 
and unpredictable and plasma monitoring is oỉten advisable 
with combination therapy. The metabolism of Iamoưigine is 
enhanced by the enzyme inducers carbamazepine, pheny- 
toin, phenobarbital, and primidone, and inhibited by 
valproate (seebelow).

Analgesics. Paracetamol aỉĩects the metabolic disposition of 
lamotrigine but the dinical significance oỉ this interaction 
remains to be determined.1 Paracetamol reduced the area 
under the plasma concentration-time curve for lamotrí- 
gine, reduced lamotrigine's half-life, and increased the 
percentage oí lamotrígine recovered in the urine.

1. Depot M. tía t. Kinetic eííecis of m uhiple oral dosesoíaceiam inophen on 
a single oral dose of lamoưigine. Clin Pharmaaĩi Thcr 1990; 48: 346-55.

Antibocterials. Use vvith riỊampiàn signưicantly increased 
the dearance oí lamotrigine.1 The total urinary excretion 
of lamotrigine and the amount excreted as glucuronide 
were signiGcantly higher compared with placebo.

1. Eben u. t í  aì. Eííects of rííam pỉrin and dm etỉdìne on pharmacokỉnetics 
and phannacodynamics oỉ ỉamoưigine in healihy subjects. Eur J  ơ in  
Pharmacol 2000; 56: 299-304.

Antidepressanh. An epileptic patỉent maintained on lam- 
otrigine 200 mg daily complained1 of increasing conhision 
and cognitive impairment after starting scrtralìne 25 mg 
daily for post-traumaúc disorder; after 6 weeks her lam- 
otrigine blood concenưations had risen from 2.5 to
5.1 micrograms/mL during this period. The adverse e£fects 
deared and blood concentrations of lamotrigine fell to 
3.1micrograms/mL vvithin 3 weeks of changing the daily 
dosage to lamotiigine 100 mg and sertraline 50 mg. A 
padent, w ith poorly conưolled epilepsy, who initially had 
been taking lamotrigine 450 mg and sertraline 75 mg 
together daily for 6 vveeks vvithout advene ettects had 
marked seđation, íatígue, and decreased cognition 6 weeks 
aíter the daily dosage of lamotrigine vvas íncreased to 
600 mg. Her lamotrigine blood concentration was 
19.3micrograms/mL. The patient was subsequently stabi- 
lised on lamotrìgine 800 mg and sertraline 50 mg daily and 
had less sedation and íatigue and dearer cognition; blood 
cohcenưations of lamotriginevíell to  9.8micrograins/mL.

1. Kauỉm an KR, Geraer R. Laxnoưigine,toxỉdiy secondary to senraUne. 
Seừure 1998; 7: 163-5.

AnHepiIeptics. Vaỉproate can inhibit the metabolism of 
lamotrigứie resulting in increased concentrations oỉ lam- 
otrigine. This effect can be beneSdal in the control of cer- 
tain seizures, although careíul monitoring is requứed as 
toxidtY may occur. Disabling tremor that occurred in 3 
patients taking such a combination resolved when the 
dose OÍ lamotrigine or valproate was reduced.1 Other 
reports of toxidty, resolving on reduction oí the lamotri- 
gine dose, were marked by sedation, ataxia, and íatigue,1 
or delirium.J Symptoms of neurotoxidty were reported in 
3 patíents on lamotrigine therapy who were given val- 
proate, intravenously then orally, íor absence status epi- 
leptícus. Serum concentrations of lamotrìgũie in these 
patients were raised about three- to seveníold.4 Reversible 
encephalopathy has been reported5 when sodium val- 
proate was substituted for phenytoin in a patient also tak- 
tng lamotrigine, although her dinical conditíon had been 
satisfactory on this new  regimen for several months. 
Symptoms improved w hen the doses of both valproate 
and lamotrigine were reduced. Phannacokinetic studies4-7 
in healthy adults have attempted to eluddate the mechan- 
ism oi the interaction betvveen lamotrìgine and valproate. 
The dearance of lamotrigine was íound to be reduced, and 
exposure and elimination halỉ-liỉe increased w hen val- 
proate was also given. Renal elimination was not aíleaed 
and the investìgators* suggested that there was hepatic 
competition for glucuronidation betvveen valproate and 
lamotrigine. Hovvever, there was no substantỉal alteration 
in  the linear kinetics of lamotrigine in the presence of 
therapeutic plasma concenttations of valproate.7 Similar 
observations were made when lamotrigine was added to 
existing antìepileptic regimens in children,* although the 
dinical relevance of the iníluence of age on the pharmaco- 
kinetics remains to be determined. Both young age and 
use with valproate are risk íactors for lamotrigine-induced 
dennatological toxidty—see Eííects on the Skin. p. 529.1.

For detailỉ of dosage reductions requừed íor lamotrigine 
used with valproate, see Uses and Adminlstration, p. 527.2.

Other antiepileptics also affect plasma concentrations ọf 
lamotrigine. In contrast to valproate, carbamaĩtpinc, pheny- 
toin, or phenobarbital all markedly induced the elimination of 
lamotrigine.’ Others have conQrmed a reduction in plasma- 
lamotrigine concentratíons when given with phenytoin and 
other enzyme-indudng antiepileptics,10 but analysũ of 
results hom another study11 suggested that the increase in 
lamotrigine dearance by phenytoin and carbamazepine was 
of minimal dinical signlGcance. For reports of an interaction 
between lamotrigine and carbamazepine. see p. 516.3. 
Oxcarbazepinc has also been reported12 to decrease serum- 
lamotrigine concenưations (although to a lesser extern than 
carbamazepine). However, a study" in healthy subjeas 
íound that oxcarbazepine did not aữect the pharmacoki- 
netics of lamotrigine, although adverse ettects occurred 
more írequently w hen they vvere used together (for a report 
of severe toxidty assodated with such use see p. 534.2). 
Mcĩuximide vvas íound12-14 to have a marked indudng effect 
on the metabolism of lamotrigine. In one study,14 plasma- 
lamotrigine concenưations were signincantly reduced 
when given together.

For the effect of lamotrigine on clonazepam concentra- 
tions, see p. 1069.1.

1. Reutens DC, tí  a i  Disabiing trem or aíter lamotriginc with sođium 
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12. May TW, tí  al. InAuence of oxcarbazepine and methsuxỉmide on 
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Anlipsychotics. An apparent interaction between lamotri- 
gine and aripìprazole, resulting in Stevens-Johnson 
syndrome, has been reported' in 2 patients vvith schizo- 
phrenia aíter the introduction o{ lamotrigine; both 
patients recovered with supportive treatment.

1. shen  Y-C tí  a i  Concomitant u$e oí lamotrígine and aripÌprazoỉe 
increascs risk of Stevcns-Johnson syndrome? ỉnt ơ in  Pĩydiopharmacoỉ 
2007; 22 :247-8.

Antiviralỉ. A study' In healthy subjects íound that ritona- 
vĩr-boosted lopinavir decreased the steady-state minimum 
plasma concentratíon oí lamotrigine by about 55%; dou- 
bling the dose of lamotrigine achieved concenưations 
similar to those with lamotrigine alone.

1. van der Lee MJ. tí  al. Lopinavừ/ritonavir reduces lamoirỉgỉne pỉasma 
conccntraúons ỉn heahhy subjects. Clin Pharmaeoi Thtr 2006; 80: 159- 
68.

Sex hormones. Studies in patients taking lamotrigine 
have indicated that combined ơral contraciptivcs,J  may halve 
plasma concentrations of the antiepileptic. Other studies5'4 
have also ỉound a signiíicant increase in lamotrigine- 
plasma concentrations tvithin one vveek of stopping 
conơaceptive therapy; however, vvide interpatient varia- 
bility was noted in one study.5 SigniGcant adjustmentỉ in 
maintenance doses of lamotrigine may be needed if com- 
bined contraceptìves are started or stopped (see below), 
and padents should be wamed not to make changes in 
theữ cohtraceptive therapy vvithout Consulting their physi- 
dan .5 However, in a study.6 progestogen-only
contraceptives did not appear to affea lamotrigine concen- 
trations. Licensed p rodua information recommends that, 
vvhen starting ưeatm ent vvith combined oral
contraceptives, the dose of Iamotrigine may need to be 
increased by as much as tvvoíold in those women not tak- 
ing drugs knovvn to induce cytochrome P450-mediated 
metabolism of Iamotrigine; conversely, the dose of lam- 
otrigine may need to  be halved vvhen stopping 
contraceptive therapy in vvomen not laking enzyme indu- 
cers. Dosage adjustment may not be necessary when start- I 
ing or stopping combined oral contraceptive therapy in 1 
vvomen taking lamoưigine vvith knovvn enzyme inducers. i

Adjustments may also be needed if other hoimonal 
preparations are taken vvith lamotrìgine.

Some reduction in  plasma concenưations of levonor • 
gesưel, and to a lesser extern ethinylestradiol, may alsi1 
occur with lamotrigine, and there have been reports o ' 
breakthrough bleedỉng and unexpected pregnandes.’

ỉ .  Sabers A, t í  ai. Oral conưaceptíves reduce lamoưỉgỉne plasma leveỉỉ 
Neurvlogy 2003; 61: 570-1.

2. Sidhu J. t í  al. T he pharm acokỉnetỉc  and  pharm acođynam ỉ 
consequences o ỉ the co-admínÌ5tratíon oỉ lamotrígỉne and  a combỉnet 
oral conũaceptíve ỉn healthy ícmale subjea$. Br J  ơ in  Pharmacoỉ 2006 
61: 191-9.

3. Contin M. t í  ềi. Variatỉon ỉn lamotrỉgỉne plasma concentrations wtư 
horraonal comraccptive monthỉy cydes ỉn patỉents w ith epilepsy 
Epilepsia 2006; 47: 1573-5.

4. Chrístensen J, t í  ai. Orai contraceptỉves ỉnduce lim otilglne metaboHsm 
evtdence from a  đouble-blind. placebo-controlled tríal. Epiỉepsia 2007 
48:484-9.

5. GlaxoSralthKUne, Canada, ỉm ponant new saíety ỉníormatỉon concem 
ing the antiepỉỉeptlc. Lamictal (lamoơigine) {ỉssued Septembcr 2004) 
Avaỉlable at: http://www.hc-sc.gc.ca/dhp-mps/ali_iormats/hpib-dgpsa 
pdf/tncdeff/lamỉcta!_hpc*cps-eng.pdí (accessed 01/09/08)

ố. Reimers A, tí  al. Ethinyl estradiol. noi progestogens, reduces lamotrìgim 
scrum concentrations. Epilepsia 2005; 46: 1414-17.

Pharmacokinetics
Lamoirigỉne is rapidly absorbed {rom the gastroiniestina 
tract vvith an absolute bioavailability oỉ 98%. Peak plasmé 
concentrations occur about 2.5 hours after oral doses. It Í! 
vvỉdely distríbuted in the body and is reported to be aboui 
55% bound toplasma proteins. It is extensively metabolisec 
in the liver and excreted almost entirely in urine, prindpall) 
as an inactive glucuronide conjugate. Ít slightly induces it: 
own metabolism and the mean elimination half-life i: 
reported to be 24 to 35 hours. Clearance is reported to be 
higher in children aged up to 12 years than in adults, vvith 
llie highest values occurring in those under 5 years of age 
Lamotrigine is distributed into breast milk.

The pharmacokinetics of lamoưigine are affeaed by 
other antỉepileptics (see Interactions, above).
General reíerences.

1. Rambeck B. Woỉí p. Lamocrigine dỉnical pharm acokinetỉa. Clừ 
Pharmacokintí 1993; 25:433-43.

2. Elwes RDC, Binnie CD. Clinical pharmacokinetìcs of new er antiepileprií 
drugs: lamotrigine, vigabatrỉn, gabapemỉn and oxcarbazepine. ơbr 
Pharmacokintí 1996; 30: 403—15.

ỉ .  Reimers A. tí  ai. Lamotrigine in children and adolescents: the impact ol 
age on its se rum  concentrations and on the extent of drug ỉntcractions 
Eur J  ơ in  Pharmacol 2007; 63: 687-92.

4. Punyawudho B, tí  ai. Population pharmacokinetics of lamorrigine ir  
elderly paUents. J Gin Phơrmacol 2008; 48: 455-63.

Hepatic impairment. See under Precautions, p. 529.3.

Pregnancy. Decreased plasma-lamotrigine concenttations 
have occurred during pregnancy, with deterioration oi sei- 
zure control and a need ỉor dosage adjustment in some 
patients.

Reíerences
1. Pennelỉ PB. tí  ai. The impact o ỉ pregnancy and chỉldbinh on the 

metabolỉsm oi lamotrigìne. Neurology 2004; 62: 292-5.
2. de Haan G-J. tí  al. Gestation-ỉnduced changes ỉn lamotrígine 

pharmacokỉiietỉcs: a m onothcrapy study. Netợobgy 2004; 63: 571-3.
3. Petrenaite V, t í  ai. Individual changes in ỉam otrigỉne plasma 

concem m ỉons during pregnancy. Epiỉepsy R a  2005; 65: 185-8.
4. Penneỉỉ PB, t í  al. Lamotriginc ỉn pregnancy: clearance. therapeutỉc dnjg 

monỉtoríng, and seizure brequency. Ncurvỉơgy 2008; 70: 2130-6.

Renal impairment. See under Precautions, p. 529.3.

Iherapeutỉc drug  monitorìng. A literaturc review' con- 
duded that a dea r relationship between lamotrigine con- 
cenưations and toxỉdty or antíepileptic efficacy has not 
been shovvn. Routine therapeutic drug monitoring vvas 
thereíore not recommended and dinical end-points rather 
than plasma concentratỉons remained the best guide for 
dosage adjustment oi lamotrigine.

1. Cbong E. Dupuls LL Therapeutlc drug monitoring of lamotrígỉne. i4mr 
Pharmaather 2002; 36: 917-20.

P rep ara tío n s
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preporotions. ArgDaỉex; Epilepax; Lagoưan; 
Lamìctal; Lamirax; Lamocas; Lamoưilt; Latrigin; AustraL: 
Ehnendoỉt; Lamicul' Lamidus; Lamitrint; Lamogine; Seaze; Austria: Gerolamiq Lamictal; Bcíg.: Dodamotrit; Lambipol; 
Lamictal; Brttĩ.: Lamiaal; Lamiton Lamoctril; Lamotríx; Neural; 
Neurium; Nortrigin; CanatL: Lamictal; chile-. Daksol' Flamus; 
LaGgin; Lamicul; Lomarin; Meganox; Tradox; Trigilab; Trizol; china: An Xian ( í  W); Lamictal (ító ìẩl); Cz.: Danopdnt; Epi- 
mil; Epiralt; Lametont; Lamictal; Lamigert; Lamoginet; Lamo- 
lep+; Lamotax; Lamotrit; Lamotrix; Latrigilt; Plexxo; Rubiman 
Tríginett; Dtntn.: Delitrigt; Ginalamt; Lamicul; Raklamỷ; pin.: 
Lamictal; Fr.: Lamicstant; Lamiaal; Ger.: Elmendost; lamictal; 
Lamo-Qt; Lamo-ị-; Lamotrigt; Gr.; Dezepil; Lamictal; Lamoc 
Lamotxix; Hong Kong: Lamioal; Lamotrin; Hung.: Epitrigìne; 
Gerolamic Latniaal; Lamitrin; Lamolep; Plexxot; Indùr. Epitic 
Favlam; Lamepil; Lamepril; Lametec; Lamidus; Lamitor; Lamo- 
gin; Lamorig; Lamosyn; Lemogen; Indon.: Lamictal; IrL: 
Bymott; Lameuaal; Lamictal; Lamoro; Larig; Israel: Lamictal; 
Lamodex; Lamogine; ỉtal.: Lamictal; Jpn: Lamictal; Malaysia:

All CTOSs-reíerences reíer to entries in Volume A
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Lamictal; Lam otrix; Mex.: F enebra; Lamdra; Lamictal; Latrigin; 
L im atic  M otricord; P rilk e n á d e; Protalgine; Ram itrine; Trimo- 
lep; Neth.: Lambipol; Lam ictal; L am opan t; Lamotrigal; Syralat; 
Norvv.: Lamictal; NZ: Lam ictal; Logem; M ogine; Phũipp.: 
Lamictal; Lam itor; PoL: D a n o p tin t; E p ilactalt; Epitrigme; 
Lam eptíl' Lam exim ; L am ia t; Lam ilept; Lam itrin; LamoMerck; 
L am otrihexalt; Lam otrix; L am o x t; Lamozor; Plexxo; Symla; 
T rig inett; Troginc; Port: Lam ìctal; Lamix; M otrigi; Rus.: Con- 
v u lsan  (KoHayntcaH); L am eptil (JIaMenTHJt); Lamictal 
(./IaMHKTan); L am itor (JIaMHT0p); Lam olep (JIaMOJien); Sazar 
(Ceăaap); Triginet (TpHTHHCT); S.Afr.: E p itec  Lamictin; Lamidus; 
L a m ito r  Singapore: Lam ictab L anotiix ; Spain: C risom et Labi- 
leno; Lamictal; L am om ylan; L av ú io lt; S ilam t; SwetL: Lamictab 
Switz.: Lamictal; L am otrine; Thai.: Lamictal; Turk.: Lamictal; 
Pinral; UK: Lam ỉctal; Ukr.: Epileptal (3m uieưnu); Epimil 
(3nHMHn); L am eton  (JIaMeioH)t; Lam ictal (JIaMHrraa); Lam idum  
(JIaMHayM)t; L am oư in  (JIaMorpHH); Latrigil (HarpHTHn); Latrigin 
(JIaTpK®*HH); USA: Epitrogine; Lam ictab Venez.: Lamictal.

Phamiacopoeid Preparotions
BP 2014: Dispersible L am otrigine Tablets; Lam ottigine Tablets; 
USP 36: Lam otrigỉne Tablets for O ral Suspension; Lamotrigine 
Tablets.

Levetiracetam (BAN, USAN, riNN)
S-Etiracetam; Lévétiracétam; Lévetiracetamum; Levetirase- 
tam; SIB-S1; UCB-22059; UCB-1059;/leBẽTMpaiieTaM. 
(5}-2-(2-Oxopyrrolidin-1-yl)butanamide.
C8Hh NjOj=1 70-2 
Ở s —  102767-28-2.
ATC —  N03AX14.
AKVet —  QN03AXỈ4.
UNII —  44YRR34555. ' . . .

Pharmacopoeias. I n  Eur. (se e  p .  vu ) a n d  us.

P h . E u r .  8: (L e v e Ị ira c e ta m ). A  w h l te  o r  a lm o s t w h ite  
p o w d e r .  V ery  s o lu b le  i n  vvater; so lu b le  in  aceto n itrile ; 
p rac tic a lly  in so lu b le  in  h e x a n e .

U SP 3 6 : (L e v e tira c e ta m ). A  w h i te  to  a lm o s t w h ite  p o w d e r. 
V ery so lu b le  in  vvater; so lu b le  in  a c e to n itr ile ;  p rac tica lly  
in so lu b le  in  h e x a n e .

Uses and Admỉnỉstration
L e v e tirac e tam  is a n  a n a lo g u e  o f  p ira c e ta m  (p . 393.3) u se d  in  
th e  ư e a tm e n t  o f  e p ile p sy  (b e lo w ). D eta ils  of l icen sed  
in d ic a tio n s , ag es  a t  w h ic h  le v e tứ a c e ta m  m a y  b e  used , a n d  
th e  r o u te  e m p lo y e d , v a ry  f ro m  c o u n try  to  c o u n try . T he  
fo llo w in g  in d ic a tio n s  a n d  a g e  l im its  a p p ly  to  o ra l u se . I t  is 
u se d  a s  a n  a đ ju n c t  i n  t h e  t r e a tm e n t  o f p a rt ía l  se izu res vvith 
o r w i th o u t  s e c o n d a ry  g e n e ia l is a tio n s  i n  a d u lts  a n d  ch iỉd ren  
b o m  1 m o n th  o f  a g e .I n  t h e  U K , a d u lts  a n d  a d o lescen ts  ag ed  
16 y e a rs  a n d  o v e r  m a y  a lso  b e  g iv e n  le v e tira c e ta m  as 
m o n o th e ra p y  in  th e  t r e a tm e n t  o f  p a rt ia l  se izu res  w ith  o r  
vv ith o u t se co iid a ry  g e n e ra l is a tio n . I n  a d d itio n , lev e tirace- 
ta m  is l ic e n sed  in  b o th  t h e  U K  a n d  th e  U SA  fo r  a d ju n c tiv e  
use  in  th e  t r e a tm e n t  o f  m y o c lo n ic  se iz u res  in  ađ u lts  a n d  
c h ild re n  ag e d  12 y e a rs  a n d  o v e r  w ith  iu v e n i le  m y o đ o n ic  
e p ilep sy . I t is a lso  lic e n se d  f o r  u s e  as  a n  a d ju n c t in  th e  
t r e a tm e n t  oi p r im a ry  g e n e ra lis e d  to n ic -d o n ic  se izu res in  
a d u lts  a n d  c h ild re n  w ith  id io p a th ic  g e n e ra lis e d  epilepsy; fo r 
th ừ  in d ic a tio n , in  t h e  UK , lic e n s e d  u se  is res tric ted  to  
c h ild re n  ag e d  12 y e a rs  a n d  o v e r ,  vvhereas ỉn  th e  U S A  it is 
I icen sed  fro m  6 y e a rs  o f  age .

T h e  d a ily  o ra l  d o se  o í  le v e tir a c e ta m  is  g iven  in  tw o  
d iv id e d  doses.
• T h e  in ỉt ỉa l  a d u l t  d o se  w h e n  u s e d  as an adịunct is 1 g  o n  th e  

flrs t d a y  o f ư e a tm e n t ;  th e r e a h e r ,  th e  d a ily  dose m a y  b e  
in c re a se d  in  s te p s  o f  1 g  e v e ry  2  to  4  vveeks u n t il  e ííec tiv e  
a n tie p iỉe p tic  c o n tro l  is a c h ie v e d , u p  to  a  m ax im u m  dose 
o f 3 g  daily .
T h e  in itia l d o se  in  c h ild r e n  a g e d  h o m  1 m o n th  to  less 
t h a n  6 m o n th s  is 14 m g /k g  d a ily  vvhich m a y  b e  increased  
in  s te p s  of 1 4 m g /k g  e v e ry  2  w e e k s  to  a  m ax im u m  of 
4 2  m g /k g  d a ily .
T h e  in itia l d o se  in  c h ild r e n  a g e d  h o m  6 m o n th s  a n d  
vveighing  less t h a n  50  k g  is 2 0  m g /k g  d a ily  w h ic h  m a y  b e  
in c re a se d  in  s te p s  o f  2 0 m g /k g  e v e ry  2  vveeks to  a  
m a x im u m  o f 6 0  m g /k g  d a ily .
C h ild re n  a n d  a d o le sc e n ts  vveigh ing  50 kg  o r  m o re  sh o u ld  
b e  g iv e n  th e  u s u a l  a d u l t  d o se  (see  a b o v e ).

•  w h e n  u s e d  a s  monotherapy, t h e  ỉn i t ia l  d o se  o f 
l e v e t ir a c e ta m  is 5 0 0  m g  d a ily , in c re a se d  a f te r  2 vveeks 
to  ĩ  g  da ily . F u r th e r  in c re a se s  m a y  b e  m a d e  in  s tep s  of 
5 0 0  m g  e v e ry  2  w e e k s  u p  to  a  m a x ũ n u m  o f 3 g daily.

A m o d iG ed -re le a se  p r e p a r a t io n  is av a iỉa b le  ío r  o n ce-d a ily  
d o s in g  as an adịunứ in  t h e  t r e a tm e n t  o f  p a rt ia l  se izu res in  
p a tie n ts  a g e d  16 y e a rs  a n d  o v e r .

W h e n  o ra l  u s e  is  n o t  tea s ib ỉe , le v e tìr a c e ta m  m a y  b e  g iv en  
b y  in tr a v e n o u s  i n íu s io n  o v e r  15 m in u te s  in  doses  s im ilar to  
th o se  u s e d  o ra lly . A s w i th  t h e  o ra l  ío rm u la tío n , de ta ils  o f 
l ic e n sed  u se s  a n d  ag e s  m a y  v a ry  b o m  c o u n tr y  to  c o u n tiy ; in  
th e  U K , i t  is lỉc e n se d  in  a d u lts  a n d  c h ild re n  b o m  4  y ears  o f 
age, vv h ereas  in  t h e  U S A  u s e  is  re s tr ic te d  to  th o se  ag ed  16 
y ea rs  a n d  o v er. U K  lic e n se d  p r o d u c t  in ío rm a t io n  States th a t

th e r e  has  b e e n  n o  e x p e rie n c e  w ith  th e  u s e  o f in ư a v e n o u s  
lev e tira c e ta m  fo r  m o re  t h a n  4  days.

R ed u ced  d o se s  a re  re c o m m e n d e d  in  r e n a l  a n d  sev ere  
h e p a tic  im p a irm e n t  (see  belovv).

As w ith  o th e r  a n tie p ile p tic s , w ith d ra w a l  o f lev e tira c e ta m  
th e ra p y  o r  ư a n s i t io n  to  o r  b o m  a n o th e r  ty p e  o f a n tie p ile p tic  
th e r a p y  s h o u ld  b e  m a d e  g ra d u a lỉy  to  a v o id  p r e đ p i ta t in g  a n  
in c re a se  in  t h e  íre q u e n c y  o f se iz u res . U K  lic e n se d  produCT 
in ỉo rm a tio n  re c o m m e n d s  r e d u d n g  th e  d a ily  dose  i n  p a tie n ts  
w e ig h in g  m o re  t h a n  50 k g  b y  1 g e v e ry  2  to  4  vveeks, a n d  in  
th o se  vveighing less t h a n  5 0  kg, t h e  d o se  re d u c t io n  sh o u ld  

.n o t  e x c e e d  2 0 m g /k g  e v e ry  2  vveeks. F o r  a  d iscu ss io n  o n  
v v h e th e r  o r  n o t  to  w i th d ra w  a n tie p ile p tic  th e r a p y  in  se izu re- 
fcee p a tie n ts , s e e  p . 5 0 6 .1 ).

R e íe re n c e s .
1. De Smedt T. a  a i  Levetíracetam: the proRlc o f a novel antíconvulsant 

drug—part I: pređinical da ta- CNS Dtuị Rev 2007; 13:43-3«.
2. De Smedt T. t í  sL  Levetừacetam: part n . the d inỉcal prohle oỉ a noveỉ 

antlconvulsant drug. CNS Druj Rtv 2007; 13: 57-78.
3. Ctepeau A i  Treiman DM. Levetíracetam: a comprehensive review. 

Expm Rev Ncunthtr  2010; 10:150-71.

A d m in is tra t io n  in  c h ild re n . L icen sed  in d ic a tío n s  a n d  doses 
o f lev e tira c e ta m  in  c h ild re n  v a ry  b o m  c o u n tr y  to  c o u n try , 
see  U ses a n d  A d m in is tra t io n , a b o v e , a n d  A d m in ỉs tra t io n  
in  R ena l Im p a irm e n t, b e lo w .

L e v irace tam  is m a in ly  u s e d  fo r p a rt ia l  a n d  m y o d o n ic  
se lzu res , a n d  in  id io p a th ic  g e n e ra lis e d  e p ilep sy , o f te n  as  a n  
a d ju n c t.  I t  h a s  also  b e e n  tr ie d  in  c h ild re n  w i th  s ta tu s  
e p ilep ticu s  (p . 532 .1 ). A  re tro sp e c tiv e  rev iew * o f 122 
c h ild re n  ag ed  fro m  1 m o n th  to  2 y e a rs  g iv e n  lev e tira c e ta m  
e ith e r  as m o n o th e ra p y  (48  p a tie n ts )  o r  a d ju n c tiv e  th e ra p y  
(7 4  p a tie n ts )  ío u n d  th a t  7 0  a c h ie v e d  se iz u re  tem iss io n . Of 
th e se , a  lo n g e r  d u ra t io n  o f  re m iss io n  w a s  se e n  in  th o se  
rec e iv in g  less t h a n  3 0 m g /k g  d a ily  o f  le v e tira c e ta m . A  case 
se rie s2 of 3 in ỉa n ts  ag e d  h o m  2 d a y s  to  3 m o n th s  r e p o i te d  
th a t  lev e tira c e ta m  3 0 m g /k g  d a ily  w a s  e ffec tive  in  th e  
t r e a tm e n t  o f re íra c to ry  n e o n a ta l  s e iz u res . A ra n d o m ise d  
m u lt ic e n ơ e  s tu d y ’ o f 116  c h ild re n  ag e d  b o m  1 m o n th  tọ  
u n d e r  4  y e a rs  w i th  r e ừ a c to r y  p a rt ia l  s e iz u res  ỉ o u n d  th a t  
a d ju n c tiv e  le v e tira c e ta m  s ig n iũ c a n tly  re d u c e d  th e  h e -  
q u e n c y  of s e iz u res  a n d  w a s  g e n e ra lly  w e ll  to le ra te d .

1. Perry MS, Benatar M. Efficacy and loỉerabiỉỉty oỉ lcvctíraccum  ỉn 
childrcn younger than 4 ycars: a rctrospcctivc rcvicw. Epikpúa 2007; 48:
1123-7.

2. shoemaker MT, Roicnberg JS. Levecỉracetam ỉor the treatm ent oí 
neonatal selzures. J  ơ tỉld  N eunl 2007; 22: 95-8.

3. Pifla-Gaiza JE. tí aỉ. Levetiracetam N01009 Study Group. Adjunctìve 
levetiracetam ỉn iníants and young chiỉdren vvith reíractory partial-onset 
seiiures. EptUpsia 2009; 50: 1141-9.

A d m in is ira t io n  in  h e p a iic  im p a irm e n t.  N o  d o se  a d ju s t-  
m e n t  o l  le v e tira c e ta m  is n e e d e d  in  p a tie n ts  w i th  m ild  to  
m o d e ra te  h e p a tic  im p a irm e n t.  I n  p a tie n ts  w i th  sev ere  
h e p a tic  im p a irm e n t, c re a t in in e  d e a ra n c e  (CC) m a y  u n d e r-  
e s tim a te  c o n c o m ita n t r e n a l  im p a irm e n t, a n d  UK  licen sed  
p ro d u c t  in ío rm a t io n  re c o m m e n d s  th a t  th e  u s u a l  ad u lt. 
m a in te n a n c e  d o se  (see  a b o v e )  s h o u ld  b e  re d u c e d  b y  50%  
in  th o se  w ith  a  cc of less  t h a n  60  m L /m in u te  p e r  1 .73  m 2.

A d m m is tra tío n  in  r e n a l  im p a irm e n t.  R e d u c e d  d o ses  of 
'le v e tira c e ta m  a re  r e c o m m e n d e d  fo r  p a d e n ts  w i th  re n a l 
im p a irm e n t. S u ita b le  d a ily  d o ses  fo r  a d u lts  a n d  a d o le sc e n ts  
w e ig h in g  m o re  th a n  5 0  kg  a c c o rd in g  to  UK  a n d  u s  
lic e n se d  p ro d u c t  in lo rm a t io n  a n d  b a se d  o n  c re a tin in e  
c le a ran c e  (CC) p e r  1.73 m 2, a re :
•  cc 50 to  7 9 m L /m in u te :  1 to  2 g
•  cc 30 to  4 9 m L /m in u te :  0 .5  to  1 .5 g
•  cc less t h a n  30 m L /m in u te :  0 .5  to  1 g
• P a tie n ts  rec e iv in g  d ía ly sis  m a y  b e  g iv e n  a lo ad in g  d o se  of 

7 5 0  m g vvhen  s ta r tin g  lev e tira c e ta m  fo llo w e d  b y  d o ses  of 
0 .5  to  l g  o n c e  daily ; a  s u p p le m e n ta l  do se  o f 2 5 0  to  
500  m g is r e c o m m e n d e d  a íte r  d ialysis

UK  licensed  p r o d u a  in ío rm a t io n  also  g iv es  su ita b le  da ily  
d o ses  for c h ild re n  vveighing  less th a n  5 0  kg w ith  re n a l  
im p a irm e n t:
I n  c h iid re n  a g e d  h o m  6 m o n th s :
•  cc 50 to  7 9  m L /m in u te :  2 0  to  4 0  m g /k g
•  cc 30 to  4 9  m L /m in u te :  10 to  3 0 m g /k g
• cc less t h a n  3 0 m L /m in u te :  10 to  2 0 m g /k g
•  T h o se  re c e iv in g  d ialysis  m a y  b e  g iv e n  a  lo ad in g  d o se  of 

15 m g /k g  vvhen  s ta r tin g  lev e tira c e ta m  fo llo w e d  b y  doses 
o f 10 to  2 0  m g /k g  o n c e  d a ily ; a  s u p p le m e n ta l  d o se  o f 5 to  
lO m g /k g  is  r e c o m m e n d e d  a íte r  d ialysis

I n  c h ild ren  a g e d  1 m o n th  to  less th a n  6  m o n th s :
•  GC 50 to  7 9 m L /m in u te :  14 to  2 8 m g /k g
•  cc 30 to  4 9  m L /m in u te :  7  to  21 m g /k g
•  cc less t h a n  3 0 m L /m in u te :  7  to  1 4 m g /k g
•  T h o se  re c e iv in g  d ia ly sis  m a y  b e  g iv en  a  lo a d in g  d o se  of 

1 0 .5 m g /k g  w h e n  s ta r tin g  'le v e tira c e ta m  fo llo w e d  b y  
d o ses  of 7  to  1 4 m g /k g  o n c e  daily ; a  s u p p le m e n ta l  d o sé  of
3 .5  to  7  m g /k g  is re c o m m e n d e d  a f te r  d íalysis

D o ses  m a y  b e  g iv e n  o ra lly  o r  in tra v e n o u s ly ,  as  n e c essa ry , in  
2  d iv id ed  doses.

S ee  also a b o v e  fo r  d o sa g e  re c o m m e n d a tio n s  in  th o se  
p a tie n ts  vvith se v e re  h e p a tic  im p a irm e n t a n d  c o n c o m ita n t 
r e n a l  im p a irm e n t.

Epilepsy. L e v e tirace tam  is u se d  in  e p ilep sy  (p. 5 0 6 .1 ) as  a n  
a d ju n c t  o r  m o n o th e ra p y  in  th e  m a n a g e m e n t  o f p a rt ia l  sei- 
z u re s  w ith  o r  vv ithout s e c o n d a ry  g e n e ra lís a tio n .1 I t  is also  
u s e d  as a n  a d } u n a  in  m y o d o n ìc  se izu res  a n d  ỉoi; g e n e ra ỉ-  
ised  to n ic -d o n ic  se iz u re s ,1 a l th o u g h  v a lp ro a te  is th e  d ru g  
o ỉ  ch o ice  in  th e  la t te r  w h e r e  th e s e  a re  a s so d a te d  vvith th e  
sy n d ro m e  of p r im a ry  g e n e ra lis e d  ep ilepsy . L e v e tữ a c e ta m  
m a y  be co n sid e red  as s e c o n d -Iin e  d ru g  fo r a to n ic  o r  to n ic  
se izu res , a n d  h a s  b e e n  tr ie d  in  L e n n o x -G a s ta u t sy n d ro m e  
a n d  in  ju v e n ile  ab sen c e  ep ile p sy .2 I n  c h ild ren , lev e tira c e -  
ta m  h as  also b e e n  trie d  as  a d ju n c tiv e  th e ra p y  fo r  n o n c o n -  
v u lsiv e  s ta tus  e p ile p tic u s ,3 in  in ỉa n t ile  sp a sm s,4 a n d  in  
se v ere  m y o d o n ic  e p ilep sy  o f in ía n c y ,5 a n d  as m o n o th e r -  
a p y  ữ i partial a n d  g e n e ra lis e d  e p ilep sy .6

1. Lyseng-Wỉỉỉỉamson KA. Levethaeetam: a  revỉew of io  use in epilepsy. 
Drus12011; 71:48^-514.

2. NĨCE. The epiỉepsỉes: che đỉagnosỉs and management of the epilepsỉes ỉn 
adults and chỉỉdren in prỉm ary and secondary care (ỉssued October 
2004). Avaỉỉable ac  http://wwwjiice.org.uk/nicemedia/pdf/ 
CG020fuUguidellne.pdỉ (accessed 09/06/08)

3. Trabacca A. t í  ai. Leveóracetam in nonconvuỉsive status epileptỉcuỉ in 
childhood: a case repon. J  Child N eunl 2007; 22: 639-41.

4. Mikati MA, tí  a i  Response of inỉandỉe spasms to ỉevetỉracetam. Seurolosy 
2008; 70: 574-5.

5. Scrỉano p, t í  ai. An ữpen-ỉabel Giai of ỉevetỉracetam hỉ severe myodonỉc 
epiỉepsy of iníancy. Neurology 2007; 69: 250-4.

6. Khurana DS, t í  a i  Levetìracetam monotherapy ỉn chUdren with 
epũepsy. Pediatr Neuroi 2007; 36: 227-30.

Movement disorders. L e v e tira c e ta m  m ay  b e  o ỉ  b e n e S t in  
so m e  m o v e m e n t d iso rd e rs . It h a s  b e e n  t r ie d  in  an tip sy -  
ch o tic -in d u c e d  tardive đysìànesia10 a n d  w ith  e q u iv o c a l b e n -  
efit in  le v o d o p a -in d u c e d  ta rd iv e  dysM nesia4-5 (see  u n d e r  
E x tra p y ra m id a l D iso rders  o n  p . 1 0 4 9 .2 ). T h e re  is a lso  lim - 
ite d  ev idence  o f  b e n e ũ t  w i th  lev e tira c e ta m  fo r  th e  ơ e a t-  
m e n t  of chorea (p. 1 029 .3 ) in  H u n t in g to n ’s d isease4-7 a n d  
in  paroxysmal kinesigtnic choreoathetosừ.*

1. Konltsỉotỉs s, tí al. Levetíracetam ỉn tardỉve dyaldnesia: an open label 
5tudy. Mơv Disori 2006; 2 Ỉ Ỉ 1219-21.

2. Meco G. tí  al. Levetỉracetam ln tardỉve dysldnesia. Qin Neunphamacol 
2006; 29:265-8.

3. Woods sw, tí al. Effects-of ỉevetỉracetam on tardỉve dyskỉnesỉa: a
randomi2ed, double-blind, placebo-controlỉed srndy. J  Căn Prychiaơy 
2008; 69: 546-54. r

4. Zesiewỉcz TA. tí  aỉ. Open-ỉabeỉ pilot stuđy of levedracetam (Keppra) lor 
the treatment of levodopa -induced dysỉúnesỉas ỉn Parkỉnson's dỉsease. 
Mov Disord 2005;20: 1205-9.

s. Lyons KE Pahwa R. Efficacy and toỉerabỉlỉty o ỉ levetỉracetam ỉn 
Parkinson dỉsease patiems with levodopa-lnduced dysỉdnesỉa. Cĩin 
Ntítrophamaaỉ 2006; 29: 148-53.

6. Zesỉewia TA, tí  a i  Opendabeỉ pilot scudy oí leveứracetam (Keppra) !or 
the treatment oí chorea in Huntington's disease. Mơv Disơrđ 2006; 21: 
1998-2001.

7. de Tommaso M, tí  ai. EtBcacy of levetỉracetam in Huntỉngton dỉsease. 
ơ in  Nturopkarmacoi 2005; 28: 280-4.

8. Chattetjee A. t í  a i  Levetiracetam in the treatm ent of paroxysmal 
kinesíogenỉc dioreoathetosis. Mov Disord 2002; 17: 614-15.

Musde spasm. L e v e tirac e tam  h a s  b e e n  trie d  vvith som e 
success in  Meige's syndrome,1 a n d  hemifaàal spasm.2 F o r  use  
in  stiff-man syndromt see  p .  532 .1 .

1. Yardimd N, tí  a i  Levetỉracetam in Meỉge's syndrome. Aữa Seưrol Scand 
2006;114:63-6

2. Deỉeu D. Levetíracetam in the treatm ent of idiopathic hemiíada! spasm. 
Ncunlogy 2004; 62:2134-5.

Psychiatric disorders. L e v e d ra c e ta m  h a s  p sy c h o u o p ic  
p ro p ertie s  a n d  h a s  b e e n  trie d  in  th e  m a n a g e m e n t  o f 
anxiety diỉordersl>2 (p. 1 0 2 8 .1 ) in d u d in g  sotial anxiety dừor- 
der2"4 (see P h o b ic  D iso rders, p . 1 0 29 .1 ), post-traumatic stresỉ 
dừorder‘-ĩ (p. 1029 .2 ), a n d  panic disorder2-6 (p . 1029.1). 
T h e re  is also l im ite d  e v id e n c e 7 h o m  case rep o r ts  a n d  sm all 
o p e n -la b e l s tu d ie s  th a t  le v e tira c e ta m  m ay  b e  o f b e n e tì t  in  
th e  t re a tm e n t o f  bipolar dừordtr (p. 397 .2 ); hovvever, a 
la te r  ran d o m ise d  p lac e b o -c o n tro lle d  study* ío u n d  th a t  
a d ju n c tiv e  lev e tíra c e ta m  vvas n o t  su p e rio r  to  p laceb o  in  
th e  sh o rt- te rm  t re a tm e n t  o f  d e p re ss io n  in  th e se  p a tie n ts .

1. Kinrys G, tí  ai. Levetiracetam as adjunaive therapy for reíraaory 
anxiery disordcrs. J  Cỉin Psydtiatry 2007; 68: 1010—13.

2. Earooq MU, tíal. Levetiracetam for managỉng neurologỉc and psychiatric 
dỉsorden. Am J  Healíh-Sytí Pharm 2009; 66: 541-61.

3. Simon NM. tí  al. An open-label study of levetỉracetam for the ưeatroent 
of socUI anxiety disorder. J  ơ in  Pĩydìiaơy 2004; 65: ỉ 219-22.

4. Steỉn MB, t í  al. Levetiracetam in generalỈ2ed sodal aiudety dỉsorder a 
double-blind. randomized controlled trial. J  Clin Psyátiatry 2010; 71: 
6 27 -31 .

5. Kinrys G, tí  al. Levetỉracetam íor treatment-reíractory posttraumaúc 
stress disorder. J  Clin Psyehiatry 2006; 67: 211-14.

6. Papp LA. Saíety and eỉHcacy of Icvetữacetam for patỉentỉ with panỉc 
disorden results of an open-labeỉ, fixed-flexible dose stuđy. J  ơ in  
Pĩychiatry 2006; 67: 1573-6.

7. Muralidharan A, Bhagwagar z. Potentỉal of levetỉracetam ỉn rnood 
dísorders: a prelimỉnary review. CNS Drugs 2006; 20: 969-79.

8. Sarỉdcek A, t í  aỉ. Levetỉracetam ỉn the managexnent oỉ bỉpoỉar 
depresàon: a randomhed, doubỉe-bỉỉnd. placebo-controlled tria l J  ơ in  
Pychiaừỵ 2011; 72:744-50.

Restiess legs syndrome. L e v e ti ia c e ta m  b a s  b e e n  re p ò r te d  
to  b e  o f  b e n e h t in  th e  t t e a tm e n t  o f  r e íra c tọ ry  res tle ss  legs 
sy n d ro m e  (see  S le e p -a s so d a te d  M o v e m e n t D isorders, 
p . 1 0 3 4 .2 ).1

ỉ . Delỉa Marca G, tí  aỉ. Levetiracetani can be eíỉecổve ỉn the aeatm ent o( 
restless legs syndrome wỉth periodic limb movements in sleep; report of 
tw o cases. J  Neuroỉ Neurosurg Pĩyàtiaơy 2006; 77: 566-7,

The Symbol t  denotes a preparation no longer actively marketed
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S ta tu s  e p ile p tic u s .  L e v e tìra c e ta m  h a s  b e e n  trie d , w i th  
so m e  success, in  th e  m a n a g e m e n t  o f  n o n c o n v u ls iv e  s ta tu s  
e p ile p tic u s 1 a n d  r e h a c to ry  s ta tu s  e p ile p tic u s ,2'7 in d u d in g  
in  c h ild re n .5'7 F o r  t h e  c o n v e n tío n a l  m a n a g e m e n t  o f  s ta tu s  
e p ile p tìc u s  see  p .  5 10 .2 .

1. R upprechỉ s, t í  aĩ. Levetỉraceum  as a trea tm en t optỉon in 
non-convuỉsỉve s tanu  epỉleptỉcus. Epiĩtpsy R a  2007; 73: 236-44.

2. Patel NC tí  ai. The use oí levetiraceiara ỉn reữ aao ry  s u tu ỉ epiỉeptỉcus. 
Seừure 2006; 15:137-41.

3. Eue s , t í  aỉ. Two years of experience In the treatm ent oỉ su tu s  epỉleptícus 
w ith  ỉntravenous levetỉncetam . Epìlepsỵ Bthav 2009; 15 :467-9.

4. Mỗddel G, t í  at. Im nvenous leveùracetam: a new  treatm ent ahem atíve 
for reỉractory status epỉleptỉcus. J  Neurol Ncuntury Psychiatry 2009: 60: 
669-92.

5. Kirmanl BF, t í  aỉ. Roỉe of lnưavenous levetỉraceum  in acute seizure 
m anagem ent oỉ chiỉdren. M ia tr  tỉturoĩ 2009; 41: 37-9.

6. Abcnd NS. tí  al. lntravenous levetiraceum  in critỉcaỉly 111 chiỉdren with 
status epiỉeptỉcus or acute repetitỉve seixures. Ptấiatr Crit Can Mtd 2009; 
10: 505-10.

7. Galỉendne WB, tí  aỉ. Levetỉracetam in chỉỉdren vvith reỉractory su tu s  
epQeptícus. Epiìtpsy Behav 2009; 14: 215-6.

S tiH -m a n  s y n d ro m e . In  a  r e p o r t ' o ỉ  a  p a t ie n t  w i th  stiff- 
m a n  sy n d rõ m e  (see  u n d e r  M u s d e  S pasm , p . 1 0 64 .3 ), su b -  
s t i tu t io n  o f le v e tira c e ta m  lo r  p re v io u s  v a lp ro a te  th e ra p y  
(b e c a u se  o f  s u sp e c te d  v a lp ro a te - in d u c e d  p a rk in so n ism )  
re s u l te d  in  c o m p le te  su p p re s s io n  o f p a ro x y sm a l spasm s; 
b e n e íi t  w a s  su s ta in e d  vvith c o n tin u e d  th e ra p y  o v e r  2 y e a rs  
o f fo llo w -u p .

1. Rilegg SJ, <f al. Levetiraceum improves paroxysmal sym ptonu in a 
patient with stiíí-person syndrome. Nturoìogy 2004; 62: 336.

T rem o r. A b e ta  b lo c k e r  is o f te n  th e  firs t d ru g  u s e d  in  
p a tie n ts  w i th  e s se n tìa l  ơ e m o r  (p. 1 3 18 .3 ) w h o  re q u ire  reg - 
u la r  ữ e a tm e n t .  L e v e tira c e ta m  h a s  a lso  b e e n  trie d  w i th  
so m e  su c ce ss ;1 h o w e v e r ,  a n  e v id e n c e -b a se d  g u id e lin e 2 
ío u n d  n o  b e n e h t  a n d  r e c o m m e n d e d  a g a in s t  su c h  u se . A n  
o p e n - la b e l ' s tu d y  r e p o r te d 3 b e n e h t  w i th  le v e tira c e ta m  in  
t h e  t r e a tm e n t  o f ư e m o r  s e c o n d a ry  to  m u ltip le  s d e ro s is  
b u t ,  a g a in . a  l a te r  ra n d o m ise d  p la c e b o -c o n tro lle d  s tu d y  
ío u n d 4 th a t  it  d id  n o t  a ffec t th e  se v e r i ty  o f  t r e m o r  o r  fu n c -  
t io n a lity  in  th is  p a t ie n t  g ro u p .

1. Bushara KO, tí  at. The effect of levetiraceum  on essentìaỉ tremor. 
Neurobgy 2005; 64: 1078-80.

2. Zesiewicz TA. tí  a i  Evỉdence-based guỉdeline update: treatm ent oí 
essentíaỉ trem o r report oỉ the Qualicy Standards subcommittee of the 
American Academy o ỉ Neurology. NtuTobgy 2011; 77: 1752-5. Aỉso 
avaỉỉabỉe ae  http://w w w .neurology.org/content/77/19/1752.full.pdf 
+htm l (accessed 01/05/12)

3. Striano p. tí al. Levetiracetam ỉor cerebcỉỉar tremor in multỉple sderosis:
• an  open-ỉabel pỉỉot tolerabUhy and eĩỉìcacy study. J Nturol 2006; 253:

762-6.
4. Feys p. tí  ai. The eữect of levetỉracetam on trem or severity and 

hmctionaỉỉty in patíents with multiple sderosis. Muỉtipỉt Sdtrosis 2009; 
15: 371-8.

Adverse Effects and Precautìons
T h e  m o s t  c o n u n o n ly  r e p o r t e d . a d v e rse  e ííe c ts  a s so d a te d  
w i th  l e v e t i r a c e ta m  a re  s o ih n o le n c e ,  v v eak n ess , a n d  
dÍTTiness. A n o re x ia , d ia r rh o e a ,  d y sp ep sia , n a u s e a ,  w e ig h t 
g a in  o r  loss, m y alg ia , a ta x ia , h e a d a c h e , a m n e s ia , d e p re ss io n , 
e m o tio n a l lab ility , in so m n ia , n e rv o u sn e ss , ư e m o r ,  v e rtìg o , 
d ip lo p ia , a n d  r a s h  (se e  b e lo w )  m a y  o c c u r  less f re q u e n tly .  
O th e r  a d v e rs e  e h e c ts  i n d u d e  p a ra e s th e s ia ,  p a n c re a tid s ,  
h e p a tíc  ía i lu re ,  a n d  h e p a ti tũ .  A  ra ise d  in d d e n c e  o í  m ild  
in ỉe c tio n s ,  su  ch  as  th e  c o m m o n  co ld  a n d  u p p e r  re sp ừ a to ry -  
t ra c t  in íe c tio n s ,  h a s  b e e n  re p o r te d .  A lo p e d a  m a y  a lso  
d e v e lo p ; i n  so m e  cases, s to p p in g  le v e t ir a c e ta m  h a s  re s u l te d  
in  r e g r o w th  o f  h a ir .

O th c r  a d v e rs e  e ỉ íe c ts  r e p o r t e d  i n c lu d e  a b n o rm a l  
b e h a v io u r ,  ag g re ss io n , a n g e r, a n x ie ty ,  c o n íu s io n , h a l lu d -  
n a tío n s ,  iir ita b il ity , a n d  p sy c h o tìc  d iso rd e rs ; th e s e  a d v e rse  
eH ects m a y  b e  m o re  c o m m o n  in  c h ild re n  t h a n  in  a d u lts . 
B lo o d  d y sc ra s ia s  su  c h  as n e u ư o p e n ia ,  p a n c y to p e n ia ,  a n d  
th ro m b o c y to p e n ia  m a y  d e v e lo p . S e v e re  sk in  r e a c tio n s  
i n c l u d i n g  e r y t h e m a  m u l t i ỉ o r m e ,  S t e v e n s - J o h n s o n  
s y n d ro m e , a n d  to x ic  e p id e rm a l n e c ro ly s is  h a v e  o c c u rre d  
rã re ly .

L e v e tira c e ta m  s h o u ld  b e  u se d  vvith c a u tìo n  in  p a tie n ts  
w i th  r e  n a i  im p a irm e n t,  a n d /o r  s e v e re  h e p a tic  im p a irm e n t.

C a re  is r e q u ữ e d  w h e n  w ith d ra w in g  le v e d ra c e ta m  
th e r a p y — see  a lso  U ses a n d  A d m in is tra t ìo n , p . 531 .1 .

B r e a s t  ỉ e e d in g .  F o r  c o m m e n t  o n  a n tìe p ile p tíc  th e ra p y  a n d  
b re a s t  íe e d in g , see  p . 5 08 .3 .

D riv in g . F o r  a  c o m m e n t  o n  a n tíe p ile p tíc  d ru g s  a n d  d r iv -  
ing , see  p .  5 09 .2 .

E í ỉ t t l i  o n  th e  e n d o c r in e  S y s tem . H y p o n a tra e m ia  d e v e l-  
o p e d 1 in  a  p a tìe n t  g iv e n  le v e tứ a c e ta m  in  w h o m  c a rb a -  
m a z e p in e  h a d  p re v io u s ly  c a u se d  th e  sy n d ro m e  o f  in a p -  
p r o p r ia te  a n tìd iu re t ìc  h o r m o n e  se c re tìo n ; sy m p to m s  
re so lv e d  o n  s to p p in g  le v e t ír a c e ta m  a n d  re c u ire d  o n  
re c h a lle n g e .

F o r  m e n t io n  o f  t h e  effec ts  of a n tíe p ile p tìc s  o n  sexual 
ỷunđion, i n d u d in g  a  la c k  o f e ffec t o f  le v e tira c ẽ ta m , see u n d e r  
P h e n y to in ,  p . 5 40 .3 .

1. Nasrallah K. Silver B. Hyponatremia assođated wỉth repeated use oí
levetiracetam. Epiìepsia 2005; 46: 972-3.

Effeds on the Ever. F u lm in a n t  h e p a tìc  ía i lu re  r e q u ir ín g  
tra n s p la n ta tio n  h a s  b e e n  r e p o t t e d 1 in  a  p a tíe n t  1 m o n th  
a f te r  svvitching h o m  o x c a rb a z e p in e  to  le v e tíra c e ta m  to  
im p ro v e  se iz u re  c o n ơ o l .  L e v e tìra c e ta m  w a s  re s ta r te d  a f te r  
ư a n s p la n ta t ío n , r e s u ld n g  in  r a p id  d e te r io ra tio n  o f  l lv e r  
í u n c d o n  tes ts  w h ic h  s ũ b s e q u e n t ly  n o rm a lis e d  4  w e e k s  
a h e r  t h e  d ru g  w a s  s to p p e d . I n  a n o th e r  case ,2 s e v e re  a c u te  
h e p a tì tìs  o c c u rre d  3 w e e k s  a h e r  le v e tir a c e ta m  w a s  a d d e d  
to  a n tie p ile p tíc  th e r a p y  w i th  v a lp ro a te ;  s y m p to m s  (su c h  as 
ỉev e r , ra sh , e o s in o p h ilia , a n d  in te r s t í tía l  p u lm o n a r y  in fil-  
tra te s )  su g g e sd v e  o f  a n  a n tìe p ile p tìc  h y p e rse n s it ìv ity  
s y n d ro m e  w e re  a lso  r e p o r te d .  T h e  p a tíe n t  m a d e  a lu ll  
rec o v e ry  a f te r  le v e tíra c e ta m  w a s  s to p p e d .

1. Tan TCH. tí  ai. Levetíracetam as a possỉble cause of hiỉm inant líver 
ỉaỉlure. Nturoỉogỵ 2008; 71: 685-6.

2. Lens s, tí al. Severe acute hepatitỉs in the dress Ịsic] syndrome: report of 
two cases. Arm Htpatoỉ 2010; 9: 198-20ỉ .

Effeds on the lungs. D iỉtu se  in te r s t i tia l  lu n g  d ise a se  d e v e l-  
oped* a tte r  a  d o s e ln c r e a s e  o f  le v e tìra c e ta m  in  a  9 -y e a r-o ld  
girl w h o  h a d  b e e n  ta k in g  th e  d ru g  fo r  2  y e a rs . T h e  c o n d i-  
tío n  reso lv e d  vvhen  le v e tíra c e ta m  w a s  s to p p e d  a n d  t re a t-  
m e n l  w ith  co rtico s te ro id s  w a s  g iv en .

1. Nevvsome SD. tí aỉ. Levetỉracetam-induced dtUuse imcrstitiaỉ lung 
disease. J  Chiỉd Nevrol 2007; 22: 628-30.

Effects on mental fundion. F o r  a r e v ie w  o f th e  e t í e a s  o f 
a n tìe p ile p tic  th e ra p y  o n  cognition, a n d  th e  e ííe c ts  o f  lev e tìr -  
a c e ta m  o n  mood ( in d u d in g  th e  r ísk  o f s u id d a l  id e a tìo n ) , 
see  p . 508 .3 .

Effeds on the skin. F o r  a  su g g e sd o n  th a t  sk in  re a c tio n s  
a re  less c o m m o n  w ith  le v e t ìr a c e ta m  th a n  w iih  so m e  o th e r  
a n d e p ile p tíc s , see  u n d e r  P h e n y to in ,  p . 541 .1 .

Hypersensitivỉty. F o r m e n t ío n  o f  a n d e p ile p tíc  h y p e rse n s i-  
d v ity  sy n d ro m e  p o ssib ly  a s s o d a te d  w ith  lev e tira c e ta m , see  
E f fe a s  o n  th e  L iver, a b o v e .

Movement disorders. L e v e tìra c e ta m  h a s  b e e n  a s so d a te d  
w ith  sy m p to m s o f p a rk in s o n is m  in d u d in g  re s d n g  ơ e m o r ,  
b rad y k in e s ia , a n d  r ig id ity  w h e n  u s e d  to  ư e a t  H u n tín g to n '5  
c h o re a  in  a  5 8 -y e a r-o ld  m a n ;1 sy m p to m s  reso lv e d  vvithin 
7  d a y s  o ỉ  ỉ to p p in g  le v e tíra c e ta m . T h e  p a tie n t  w a s  a lso  tak -  
ing  o th e r  d ru g s  a t  t h e  t ím e  a n d  th e  a u th o r s  su g g e ste d  th a t  
th e se  sy m p to m s  m ig h t h a v e  b e e n  c a u se d  b y  a  d ru g  in te r -  
a c tío n . H o w e v e r, le v e tìra c e ta m  h a s  b e e n  tr ie d  in  th e  ơ e a t-  
m e n t  o f so m e  m o v e m e n t  d iso rd e rs  as  d ỉscu ssed  u n d e r  
Uses a n d  A d m in is tra t ìo n , p . 5 3 1 .3 .

1. Zesiewicz TA. tí  aỉ. Leveriracetam -induced parkinsonỉsm  in a 
Huntỉngton disease patíent. Ctitt Nturopharmaeol 2005; 28: 188-90.

Overdosage. A  3 8 -y e a r-o ld  v vom an  vvho in g e s te d  3 0  g o ỉ  
lev e tìra c e ta m  v o m ite d  4  h o u r s  t a te r  a n d  p re s e n te d  w ith  
h y p o x ia , h y p o te n s io n , a n d  re s p ira to ry  d e p re s s io n  6 h o u rs  
a ỉ te r  in g es tío n ; p e a k  p la s m a -le v e tira c e ta m  c o n c e n tra t io n  
w a s  4 0 0 m ic ro g n im s /m L .1 T h e  p a t íe n t  re c o v e re d  w ith o u t  
se q u e la e  o v e r  4 8  h o u r s  w i th  s y m p to m a tìc  t re a tm e n t.

1. B a r r u e [ o F .  rtaỉ. A case oUevetỉracetam (Keppra) poỉsonỉng wiih dlnỉcal 
and toxicokincTỈC d au . J  Tữxicol ơin Toxícol 3002; 40; 881-4.

Porphyria. L e v e tira c e ta m  h a s  b e e n  su cce ss íu lly  u s e d  in  a  
few  p a tie n ts  w i th  p o r p h y r ia 1’2 a n d  th e  D ru g  D a ta b ase  ío r  
A cu te  P o rp h y ria , c o m p ile d  b y  th e  N orvvegian  P o rp h y ria  
C e n ư e  (N A PO S) a n d  th e  P o rp h y iia  C e n tre  S w e d e n , c lassi- 
tìes le v e tìra c e ta m  as  p ro b a b ly  n o t  p o ip b y r in o g e n ic  it  m a y  
be u s e d  as  a  d ru g  o ĩ  firs t c h o ic e  a n d  n o  p re c a u d o n s  a rẽ  
n e e d e d .3

1. Paul F. M eencke HJ. Levetúaceum  in ĩocal cpilepsy and bepatic 
porphyria: a case report. Epitepsiđ 2004; 45: 559-60.

2. Bĩlo L  tí  ai. Levetỉracetaoi ỉn ỉdlopathỉc generaỉised epilepsy and 
porphyria cutanea tarda. ơìrt DruỊ In va tỳ  2006; 26: 357-9.

3. The Drug Database ỉor Acute Porphyria. Avaỉlabỉe at: http://w w w . 
drugs-poíphyria.org (accessed 17/10/11)

Pregnancy. F o r  c o m m e n ts  o n  th e  m a n a g e m e n t  o f  e p ilep sy  
d u r in g  p re g n a n c y , se e  p .  5 0 9 .2 .

T h e  U K  E p ilep sy  a n d  P re g n a n c y  R eg is te r1 p ro v id e d  d a ta  
as o (  J u ly  2 0 0 5  h o m  1 17  í ir s t- tr im e s te r  e x p o su re s  to  
le v e tira c e ta m  w i th  3 9  to  m o n o th e r a p y  a n d  7 8  to  a d ju n c tiv e  
th e ra p y . In  th e  to tm e r  g ro u p , 4  in ỉa n ts  h a d  a  lo w  b ir th -  
w e ig h t a n d  4  w e re  b o m  a t  37  vveeks o f  g e s ta tio n  o r  less. In  
th e  ỉa t te r , 10 h a d  a  lo w  b irth -v v e ig h t, 18 w e re  b o m  a t  37  
w e e k s  o f g e s ta tio n  o r  less , a n d  3 h a d  znajor c o n g e n ita l  
m a lío rm a tio n s . A  s u b s e q u e n t  r e v ie w 2 c o m m e n te d  th a t  th e  
risk  o f  m a l ío rm a d o n  w i th  le v e tìr a c e ta m  a p p e a re d  lo w . 
C le a ra n c e  o ỉ  l e v e tứ a c e ta m  is in c re a se d  d u r in g  p re g n a n c y , 
a n d  m o n ito r in g  o ỉ  s e ru m  c o n c e n ư a d o n s  m a y  b e  d esirab le , 
e s p e d a lly  in  th e  th ird  t r im e s te r .

1. H um  s, tí ai. Levetincetam  in pregnancy: prelỉminary expcrience írom 
the  UK Epilepíy and Pregnancy Regỉner. Neuroloýỵ 2006; 67:1876-9.

2. Longo B. tí al. Levetiraceỉam use in pregnancy. Ann Pharmaoother 2009; 
43: 1692-5.

Interađions
E v id e n c e  o f  s ig n ih c a n t in te ra c t io n s  b e tv v een  le v e tira c e ta m  
a n d  o th e r  a n d e p ile p tíc s  is  m o s tly  lack in g . H o w e v e r, fo r  th e  
e ữ e c ts  o f  le v e tìr a c e ta m  o n  c a rb a m a z e p in e , se e  p . 5 1 6 .3 .

Pharmacokinetics
L e v e tira c e ta m  is re a d ily  a b so rb c d  h o m  th e  g a s tro in te s d n a l  
tra c t  vvith a  b io a v a ila b ili ty  o ỉ  a lm o s t 1 0 0 % ; p e a k  p la s m a  
c o n c e n tr a d o n s  u s u a lly  o c c u r  vvith in  1.3 h o u r s  o f o ra l doses  
a n d  s te a d y  S ta te  a h e r  2  d ay s. P la sm a  p ro te in  b in d in g  is 
m in im a l a t  le ss  t h a n  1 0 % . L e v e tìra c e ta m  is n o t  e x te n s iv e ly  
m e ta b o lise d ; a b o u t  2 5 %  o f a  do se  is m e ta b o lis e d  b y  
h y d ro x y la t ío n  to  in a c tív e  m eta b o li te s . A ro u n d  9 5 %  o f  a 
d o se  is e x c re te d  as  u n c h a n g e d  d ru g  a n d  m e ta b o li te s  in  th e  
u r in e .  T h e  p la s m a  e lim in a tío n  h a lí- li íe  h a s  b e e n  r e p o r te d  to  
b e  a b o u t  7  h o u r s  in  a d u lts  a n d  c h ild re n  ag e d  12 y e a rs  a n d  
o v e r;  th e  haU -U ỉe m a y  b e  s h o r te r  in  y o u n g e r  c h ild re n . 
L e v e tíra c e ta m  is d is tr ib u te d  in to  b re a s t  m ilk .

R e íe re n c e s .
1. Radtke RA. Pharmacokinetỉcs of levetiracetam. Epiỉepiia 2001; 42 (suppl 

4): 24-7.
2. Pcllock JM, t ị  al. Pharmacokinctíc study of leveciraceiam ín children. 

Epilcpĩia 2001; 42: 1574-9.
3. Coupei R. tí  ai. Levetỉracetam: relative bioavailability and bioequíva- 

lence oí a 10% oral solution (750mg) and 750-mg tablets. J  Cỉin 
Pharmacol 2003; 43: 1370-6.

4. Patsalos PN. Clinica) pharm acokỉnetio  of levctíracetam. ctin Pharma• 
a tín e i  2004; 43: 707 24.

5. BrockmồUer J. t í  ai. Pharmacokỉnetics of levetiracetam in patỉenis wỉih 
moderate ỈO severe ỉiver cirrhosls (Child-Pugh dasses A, B. and C): 
characterizaiÌon by dỵnaraic liver ỉunction tests. Cỉin Phannacoỉ Thtr 
2005;77 :529-41 .

6. Glauser TA, t í  ai. Pharmacokỉnetics of levetiracetam in iníants and 
young chiỉdren wỉth epilepsy. Epilcpsia 2007; 48: ] 117-22.

7. Tomson T, t í  ai. Pharmacokỉnetics of levetỉracetam during pregnancy. 
delivery. in the  neonatalperiod. and lacation . Epiỉrpsia 2007; 48: 1 ỉ I I -  
16.

8. H inch Lỉ, tí  a i  EƯea oí age and comedỉcation on leveúracetam 
pharmacolcỉnetics and tolerability. Epiltpsia 2007; 48: 1351-9.

Preparations
Proprietary Prepo rotions (details are given in V olum e B)

Singleingredien l Preponriions. Arg.: Callexe; Keppra; Lcvron; 
M olival; Vecetam ; Austrat.: Kepcet; Keppra; K evtam ; Levltam ; 
Austria: K eppra; Belg.: K eppra; Canad.: K eppra; Chile: C eum id; 
Keppra; K opodex; K red it China: K eppra ( JF if  Cz.; Keppra; 
Denm.: K eppra; Fin.: K eppra; Fr.: Keppra; G e r K eppra; Cr.: 
Keppra; Hong Kong: K eppra; Hung.: K eppra; lndia: E p iaa l; 
Keppra; L enerve; Levecetam ; Levera; Levesam ; Levexx; Levipil; 
Levroxa; Levtam ; Indon.: Keppra; Irt: Keppra; M ateven  Israel: 
Keppra; Levetrim ; ItaL: K eppra; Jpn: E K eppra; Malaysia: Kep- 
pra; Mex.: K eppra; Neth.: Cezarius; D retacen; Eliptus; Keppra; 
Laơea; M ateven  Trund; Vetíra; Noru/.: Keppra; N 7: Keppra; 
Phttipp.: Ivetra; Keppra; Pol: Keppra; Port.: K eppra; Rus.: Kep- 
pra (Kennpa); S.Afr.: K eppra; Redilev; singapore: Keppra; 
Spain: K eppra; Laurak; Tirbas; Swed.: K eppra; Switz.: Keppra; 
Rivoleve; Thai.: Keppra; Turk.: Epileptal; Epitam ; Epixx; Kep- 
pra; Lev-End; N etrolex; Vetria; UK: D esitrend; Keppra; Ukr.: 
K eppra (Kennpa); Levicitam  (HcBHUHTaM); USA: Keppra.

Pharm ocopoeial Preporaiionỉ
U SP 36: Levetìracetam  Extended-R elease Tablets; LevetíraceU m  
Oral Solutíon; Levetíracetam  Tablets.

Mephenytoin IBAN. USAN, riNNì 

Mefenitoína; Meíenytoiini; Mefenytoin; Mephenetoin; 
Méphénytoĩne; Mephenytoinum; Methantoin; Methoin; 
N5C-34652; Phénantoin; MeộeHHTOHH. 
5-Ethyl-3-methyl:5-phenỵlhydantoin.
C,2H1,Nj0 2=2183 
CAS —  50-12-4.
ATC —  N03AB04.
ATC Vet —  QN03AB04.
UNII —  R420KW629U.

P h a r m a c o p o e ia s .  In  us.
U S P  36 : ( M e p h e n y to in ) .  S to re  in  a in ig h t  c o n ta in e n .

ProfiỊe
M e p h e n y to in  is  a  h y d a n to in  a n tíe p ile p tìc  vvith a c tio n s  
s im ila r  to  th o s e  o f  p h e n y to in  (p. 5 3 8 .2 ), b u t  it  is m o re  to x ic . 
B e c a u se  o f i ts  p o te n t ìa l  to x id ty  it  is n o t  O ne o í  th e  m a in  
d ru g s  u s e d  in  t h e  ư e a tm e n t  o f ep ile p sy  (p. 5 0 6 .1 )  a n d  h a s  
b e e n  g iv e n  o ra lly  o n ly  to  p a tie n ts  u n re s p o n s iv e  to  o th e r  
t r e a tm e n t.  S o m e  o f th e  a d v ẽ rs e  e ííe c ts  o f  m e p h e n y to in  m a y  
b e  d u e  to  th e  m e ta b o li te , 5 - e th y l-5 - p h e n y lh y d a n to in  (also  
te r m e d  n irv a n o l) .  L ike p h e n y to in  th e  r a te  o f m e ta b o lis m  of 
m e p h e n y to in  is s u b je a  to  g e n e tic  p o ly m o rp h ism .

Preparations
Proprie ta ry  Preparotions (detailỉ are given in  V olum e B) 

Sữigle-mgredient Prepanriions. Austria: E p ilan f.

All cross-reỉerences reíer to entries in Volume A

http://www.neurology.org/content/77/19/1752.full.pdf
http://www
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PHarmacopoeial Preparatìons
USP 36: Mephenytoin Tablets.

M e s u x ỉm id e  (BAN, rlNNỊ

Mesuksimidi; Mesuximid; Mesuximịda; Mésuximide; Mesux- 
imidum; Methsuximide; PM-396; Me3yKCMMMfl. 
N,2-Dimethyl-2-phenylsuccinimide.
C,2H13NO2=203.2 
CAS — 77-41-8.
ATC —  N03AD03.
ATC Vet —  QN03AD03.
UNII —  0G76K8X6C0.

P h a rm a c o p o e ia s .  In  us.
U S P  3 6 : ( M e th s u x im id e ) .  A  w h i te  to  g re y ish -w h ite  
c ry s ta ll in e  p o w d e r .  Is o d o u r le s s  o r  h a s  a  s lig h t o d o u r. 
S o lu b le  1 in  3 50  o f  w a te r, 1 i n  3 o ỉ  a lc o h o l, 1 in  Iess t h a n  1 o ỉ 
c h lo ro ỉo rm , a n d  1 in  2  o ỉ  e th e r .  S to re  in  a ir tig h t co n ta in e rs .

P r ọ ^ / e

M e su x im id e  is a  s u c d n im id e  a n tie p ile p tic  w l th  ac tio n s  
s im ila r  to  th o se  o f  e th o s u x im id e  (p. 521 .1) t h a t  is u s e d  in  
t h e  t r e a tm e n t  o f  a b se n c e  se iz u res ; a ỉ th o u g h  it a lso  h a s  som e 
a c tiv ỉty  in  c o m p le x  p a rt ia l  se iz u re s  i t  is rep o r te d  to  b e  less 
w eU  to le ra te d  t h a n  e th o s u x im id e , a n d  is u su a lly  o n ly  g iv en  
to  p a tie n ts  u n re s p o n s iv e  to  o th e r  a n tie p ile p tic  t re a tm e n t  
(b e lo w ) . I t is th o u g h t  to  o w e  its  actìv ity  to  its  m a jo r  
m e ta b o li te  N -d e sm e th y lm e su x im id e .

T h e  u s u a l  in it ia l  o ra l d o sa g e  is a  sing le  d o se  o f 3 0 0  m g  
d a ily  fo r  t h e  flrs t vveek, a n d  th is  is in c re a se d  b y  300  m g  a t 
w e e k ly  in te rv a ls  to  a n  o p t im u m  dosage, a c co rd in g  to  
r e sp o n se . T h e  su g g e ste d  m a x im u n i  d a ily  d o se  is 1.2 g  in  
d iv id e d  doses.

\
Epilepsy. M e su x ữ n ỉd e  is u s e d  fo r  a b se n c e  se izu res  th a t  a re  
r e í r a c tó ry  to  less  to x ic  a n tie p ile p tic s  su c h  as e th o su x im id e  
o r  v a lp ro a te , w h ic h  a re  t h e  u s u a l  firs t-line  d ru g s  (see 
p . 5 0 6 .1 ). M e su x im id e  h a s  a lso  b e e n  trie d  in  c o m p le x  p a r-  
t ia l  s e iz u res  a n d  m y o d o n ic  s e iz u res .

R e íe re n c e s .
1. Tennison MB, t í  al. Methsuxỉmỉde for intracuble chìỉdhood seỉzures. 

Ptắiatrìa 1991; 87: 186-9.
2. Sigỉer M, tí ai. Eữecrive and safe but íorgotten: methsuxỉmỉde in 

intracỉabie epilepsìes ỉn childhood. Seiĩure 2001; 10:120-4.

Interactions. F o r  th e  e f f e a  o f  m e su x ứ n id e  o n  lam o trig in e  
a n d  v a lp ro a te , s e e  p . 530.1 a n d  p. 5 5 7 .3 , respective ly .

Preparations
Proprietary Prepo m tiom  (details are g iven  in Volume B)

Single-ingredient Preparations. CatuuL: Celonnn; Ger.: Petinu- 
tin ; Switz.: Petinu tin : USA: C elontin .

Pharm acopoeial Preparalions
U SP 36: M ethsuxim ide Capsules.

Methylphenobarbital (BAN, riNNi 

Enphènemarum; Mephobarbital; Methylíenobarbital; 
Methyiphénobarbital; Methylphenobarbitãlum; Methyl- 
phenobarbitone; Metilíenobarbital; Metilfenobarbitál; Metil- 
íenobarbitalis; Metylíenobarbital; Metyylifenobarbitaali; Phe- 
mitone; MeTMnpeHoõapõman.
5-ÊthyM-methyl-5-phenylbarbituric acid.
C,3H14N2Ò3=2463 '

‘ t à — 115-38-8.
ATC —  N03AA01.
ATC Vet —  QN03AA01.
UNII —  5NC67NU76B.

Pharmacopoeias. In  Eur. (se e  p . vii) a n d  us.
P h .  E u r .  8: ( M e th y lp h e n o b a rb ita l) .  A w h ite  o r  a lm o st 
w h i te ,  c ry s ta llin e  poYvder o r  c o lo u rless  crystals. P ractically  
in so lu b le  in  v v a ten  v e ry  s lig h tly  so lu b le  in  d e h y d ra te d  
a lc o h o l. I t  ỉo rm s  w a te r-s o lu b le  c o m p o u n d s  w ith  a lkalì 
h y d ro x id e s  a n d  c a rb o n a te s , a n d  w i th  am ra o n ia .

U S P  36 : (M e p h o b a rb ita l) . A  vvhite , odourless, c rysta lline  
p o w d e r .  S lig h tly  so lu b le  in  w a te r ,  i n  a lcohol, a n d  In  e th e n  
s o lu b le  in  c h lo ro ío rm  a n d  in  S o lu tio n s  o f f ìx ed  a ỉkali 
h y d ro x id e s  a n d  c a rb o n a te s . I ts  s a tu r a te d  so lu tio n  in  vvater is 
a d d  to  litm u s .

Profi/e
M e th y lp h e n o b a ib i ta l  is d e m e th y la te d  to  p h e n o b a rb ita l  
(p . 5 3 5 .2 )  a n d  h a s  b e e n  u s e d  s ỉm ila r ly  in  th e  t re a tm e n t  of 
e p ile p sy ; i t  h a s  a lso  b e e n  u s e d  a s  a  se d a tiv e . .

Preparations
Proprietary Preparations (details a re  g iven  in  Volume B) 

Single-ingredient Preparations. USA: M ebara lf.

MuHi-ingredient Preparatiora. Arg: Cumaúl-Lt; ỉtaL: Dintoi- 
nale; Metinal-Idantoina L; Metinal-Idantoina.

Pharmacopoeial Preparations
BP 2014: Methylphenobarbital Tablets;
USP 36: Mephobarbital Tablets.

Oxcarbazepine IBAN, USAN, HNNI

GP-47680; KIN-493; õteiarbãtsepiini; Ókskarbazepin; Oxcar- 
baiepin; Oxcarbazepina; Oxcarbazépine; Oxcarbazepinum; 
OKCKap6a3entiH.
10,11-Dihydro-10-oxo-5H^dibenz[b,flazepine-5-carboxa-
rhide. ■■ .....
C,5H,2N A = 2 5 2 3  
CAỈ —  28721-07-5.
ATC —  N03AF02. -
ATC Vet —  QN03AF02. ■ ’ ’
UNII —  VZỊ5B1W380. ............

P h a rm a c o p o e ia s .  I n  Eur. (see  p . v ii) a n d  us.
P h .  E u r .  8: (O x c a ib a z e p in e ) . A  w h i te  o r  ía in tly  o ra n g e , 
c ry s ta ll in e  povvder. P rac tica lly  in so lu b le  in  vvater a n d  in  
a lc o h o l; s lig h tly  so lu b le  in  d ic h lo ro m e th a n e .

U S P  3 6 : (O x c a ib a z e p in e ) . L igh t o ra n g e  to  c re a m ísh  w h i te  o r  
o f f-w h ite  p o w d e r . P rac tíca lly  in so lu b le  i n  vvater, sp a rin g ly  
so lu b le  in  c h lo ro ỉo rm ; so lu b le  in  a c e tic  a d d .  S to re  a t  a  
te m p e ra tu re  o f 2 0  d eg rees  to  25  d e g re e s , e x c u rs io n s  
p e rm itte d  be tv v een  15 d eg rees  a n d  30 d eg re e s .

Uses and Administration
O x c a rb a z e p in e  is a  d e riv a tìv e  oí c a rb a m a z e p in e  (p ,-5 1 2 .3 )  
vvith  s im lla r  ac tío n s . I t  is u s e d  a s  m o n o th e ra p y  o r  a d ju n c tiv e  
th e ra p y  in  th e  t r e a tm e n t  o f p a r t ia l  s e iz u res  vvith o r  w i th o u t  
s e c o n d a ry  g e n e ra ỉis a tio n  (b e lo w ). T h e  in it ia l  o ra l  d o se  ío r  
m o n o th e r a p y  a n d  a d ju n c tiv e  th e ra p y  is 6 0 0  m g  daily , g iv e n  
in  2  d iv id e d  doses. T he  d a ily  dose  m a y  b e  in c re a se d  
th e re a íte r ,  u  n e c essa ry , in  m a x im u m  in c re m e n ts  oi 6 0 0  m g  
a t  a b o u t  w e e k ly  in te rv a ls  u n t ỉ l  th e  d e s ire d  d in ic a l  r e sp o n se  
h a s  b e e n  a c h ie v e d . M a in te n a n c e  doses  a re  u su a lly  in  th e  
r a n g e  o ỉ  6 0 0  m g  to  1.2 g daily  o r  u p  to  2 .4  g  d a ily  iỉ  g iv e n  as 
a d ju n c tiv e  th e ra p y  o r  in  re íra c to ry  p a tie n ts  sw itc h e d  h o m  
o th e r  a n tie p ile p tic s .

F o r  d o se s  in  c h ild re n , see  b e lo w .
R e d u c e d  in itia l d o ses  a re  r e c o m m e n d e d  in  p a tie n ts  w i th  

r e n a l  im p a irm e n t  (see  beIow ).
A s w i th  o th e r  a n tie p ile p á c s , w ith d ra w a l  o f  o x c a rb a z e -  

p in e  th e r a p y  o r  tra n s it io n  to  o r  h o m  a n o th e r  ty p e  of 
a n tie p ile p tic  th e ra p y  sh o u ld  b e  m a d e  g ra d u a lly  to  a v o id  
p r e d p i ta t in g  a n  in c re a se  in  th e  ừ e q u e n c y  o f s e ữ u re s .  F o r  a  
d isc u ss io n  o n  w h e th e r  o r  n o t  to  w i th d ra w  a n tie p ile p tìc  
th e ra p y  in  s e iz u re -h e e  p a d e n ts ,  see  p . 5 0 6 .1 .

Á d m in is tro tio n  in  c h ild re n . O x c a rb a ze p in e  is u s e d  in  c h il-  
d r e n  as  m o n o th e ra p y  o r  a d ju n c tiv e  th e r a p y  in  th e  t te a t -  
m e n t  o f  p a rt ia ỉ  se iz u re s  w i th  o r  v d th o u t  s e c o n d a ry  g e n e r-  
a lis a tio n . In  th e  U K , th e  r e c o m m e n d e d  in it ia l  o ra ỉ  d o se  fo r  
m o n o th e r a p y  a n d  a d ju n c tiv e  th e ra p y  in  th o se  a g e d  6 
y e a rs  a n d  õ v e r  is  8  to  10 m g /k g  daily , g iv e n  in  2 d iv id e d  
do ses. T h e  d aily  d o se  m a y  b e  in c re a se d  th e r e a h e r ,  u n e c e s -  
sa ry , i n  m a x im u m  in c re m e n ts  o f lO m g /k g  a t  a b o u t  
vveekly in te rv a ls  to  a  m a x im u m  dose  o f  4 6 m g /k g  d aily ; 
u s u a l  m a in te n a n c e  doses in  a d ju n c tiv e  th e r a p y  a re  a ro u n d  
3 0 m g /k g  daily . I n  th e  USA, s im ila r d o ses  a re  re c o m - 
m e n d e d  fo r  a d ju n c tiv e  th e ra p y  in  c h ild re n  ag e d  2  y e a rs  
a n d  o v e r  ( th e  in it ia l  do se  m a y  b e  d o u b le d  in  th o se  vveigh- 
in g  u n d e r  2 0  kg), a n d  for m o n o th e ra p y  in  th o se  a g e d  4  
y e a rs  a n d  over; a  m a x im u m  d a ily  d o se  o f  6 0 m g /k g  is p e r-  
m itte d  fo r  a d ju n c tiv e  th e ra p y .

A d m in is tra t io n  in  r e n a l  im p a irm e n t.  Initial doses of 
oxcarbazepine for adult patients vvith a creatinine dear- 
ance of less than 30 mL/minute should be 300 mg daily 
(hah the usual startíng dose, above), increased at weekly 
intervals or longer.

B ip o la r  d i so rd e r .  L ike th e  te la te d  d ru g  c a rb a m a z e p ín e  
(p . 5 1 3 .1 ), o x c a rb a z e p in e  h a s  a n tim a n ic  p ro p e r tie s  a n d  
h a s  b e e n  tr ie d  in  th e  m a n a g e m e n t  o ỉ  p a tie n ts  w i th  b ip o la r  
d iso rd e r  (p . 3 9 7 .2 ). Revievvs1-2 h a v e  su g g e ste d  th a t  i t  m a y  
b e  u s e íu l  in  ơ e a t in g  a c u te  m a n ia  a n d  in  p a tie n ts  w i th  
r e ứ a c to r y  disease ; h o w e v e r , th e  e v id e n c e  b a se  is w e a k J 
a n d  í u r th e r  s tu d ies  a re  n e e d e d .

1. Pratoomsri w , a  al. Oxcaibazepine In the aca tm en t of bipolar disordcr a 
review. Can J  Psychiatry 2006; 51: 540-5.

2. Popova E  tí  aỉ. Oxcarbazcpine ỉn the treatm ent of bìpolar and 
schizoaffecứve disorders. Expert Rev Neurother 2007; 7:617-26.

3. Vasudev A ,tía l. Oxcazbazepỉne in the maỉntenance treatm ent of bipolar 
disorder. Avaiỉable ỉn  The Cochrane Database o( Systematic Reviem ; 
Issue ĩ .  Chidiester. John  W0ey; 2008 (accessed 09/06/08).

E p ilep sy . O x c a rb a ze p in e  is u s e d  in  th e  ư e a tm e n t  o í  ep i-  
lep sy  (p . 506 .1 ) a n d  m a y  b e  a  u se fu l  a l te m a t iv e  in  p a tie n ts  
u n a b le  to  to le ra te  c a rb a m a z e p in e . A  sy s te m atic  r e v ie w ‘ 
ío u n d  th e m  to  b e  o f  s im ila r e h ic a c y  In  p a r t ia l  se izu res .

In  a d o u b le -b lin d  s tu d y 2 in v o lv in g  nevvly d ia g n o se d  
a d u ỉt  pa tien ts , o x c a rb a z e p in e  w a s  o í  s im ila r  e ỉh c a c y  a n d  
to le rab ilíty  to  v a lp ro a te  ío r  p a rt ia l  o r  g e n e ra lis e d  to n ic -  
d o n ic  seizures. O x c a rb a ze p ỉn e  vvas o í  s im iỉa r e ữ ic a cy  to  
p h e n y to in , b u t  w a s  b e tte r  to le ra te d  in  a d u lts  a n d  c h ild re n  
vvith new ly  d ia g n o se d  p a rt ía l  o r  g e n e ra lise d  to n ic - d o n ic  
se iz u res .3-4 F u r th e r  ra n d o m ise d  co n tro U ed  s tu d ie s  a n d  2 
sm a ll sy stem ad c  re v ie w s5-4 h a v e  also  c o n h rm e d  th e  e íh cacy  
a n d  to lerab ility  o f o x c a rb a z e p in e  as  a d ju n c tív e  th e r a p y 5'7 o r  
m o n o th e ra p y 4-*'10 in  r e h a c to ry  p a rt ía l  se izu res  i n  d d ld r e n  
a n d  adults.

1. Koch MW, Pỡlm an SKL. Oxcarbazepme versus carbamaxepỉne 
monotherapy ỉor partìal onset seỉxures. Avaìỉabỉe m  The Cochrane 
Database oí Systematỉc Revỉews; Issue 4. Chichesten John  Wíley; 2009 
(accesscd 24/1 ỉ /09).

2. Christe w . tí ai. A doubỉe-bỉỉnd controOed dỉnỉcal triaỉ: oxcaibaxepỉne 
versus sodỉum valproate ỉn  aduỉts w ỉth newỉy dỉagnosed epỉlepsy. 
Epiỉepsy * a  ỉ  997; 26:451-60.

3. Biỉỉ PA tí  al. A đoubỉe-bBnd controUed dỉnỉcaỉ trial oỉ oxcarbazepỉne 
versus phenytoỉn ỉn  aduỉts wỉth prevỉousiy untreated epilepsy. Epũepsy 
R a  1997; 27: 195-204.

4. Guerreiro MM, t í  al. A double-blỉnd controỉled din tral trỉal of 
oxcarbaKpỉne versus phenytoỉũ ỉn children ạnd adoỉescents wỉth 
epilepsy. EpiUpsy R a  1997; 27:205-13.

5. Castỉllo SM, t í  ai. Oxcarbazepỉne add-on ío r drug-resỉstant partỉaỉ 
epiỉepsy. Available in The Cochxane Database of Systemadc Revỉews; 
Issue 3. Chỉchesten John  VVÍIcy: 2000 (accessed 09/06/08).

6. MuHer M, t í  a i  Oxcarbazepỉne versus phenytoừi monotherapy for 
epỉỉepsy. AvaSabỉe ỉn The Cochrane Database oỉ Systemadc Revỉews; 
ỉssue 2. C hkhestcn John  VVUey; 2006 (accessed 09/06/08).

7. Gỉauser TA, tí  ai. Adjunctỉve therapy wỉth oxcarbazepine ỉn  chiỉdren 
wỉth partìaỉ sekurcs. Nevrvlogy 2000; 54: 2237-44.

8. Beydõun A. tía ỉ. Oxcarbazepine m onotherapy ỉorpartỉaỉ-om et seizures: 
a multỉcenter, doubỉe-bỉỉnd, dinỉcaỉ txỉaL Neuroỉữgy 2000; 54:2245-51.

9. Sachdeo R. t í  ai. Oxcaxbazepine (Tcileptal) as monotherapy in  patỉents 
with partỉal sdzures. Neurology 2001; 57: 864-71.

ỉ 0. Herrarư Femấndez JU t í  aỉ. ữxcarbacepina en  monoterapỉa en 324 
padentes con crỉsis parcỉaỉes (estudỉo TRINOVA). Rev Ntttroĩ 2004; 39: 
601-6.

Neuropathk pain. A n tíep ilep tíc s  a re  a m o n g  th e  d ru g s 
u s e d  to  m an a g e  n e u ro p a th ic  p a in , w h ic h  is o f te n  in se n s i-  
t ív e  to  opio id  a n a lg esics  (see  C h o ice  o ỉ  A nalgesic, p . 4 .2 ). 
O x carb azep in e  h a s  b e e n  tr ie d  in  v a iio u s  n e u ro p a th ic  p a in  
sy n d io m e s1 in c lu d in g  peõn íu l d ỉab e tìc  n e u ro p a th y 7’4 (see 
p . 8 .2 ), p o s th e rp e tíc  n e u ra lg ia 5-6 (p. 10 .3 ), c o m p le x  reg io - 
n a l  p a in  sy n d ro m e 7 (p . 8 .1 ), g lo sso p h a ry n g ea l n e u ra lg ia ,’ 
o x a lip la tin - in d u c e d  n e u ro p a th y ’  (see  E S ects o n  th e  N er- 
v o u s  System , p . 8 3 8 .3 ), a n d  trig e m in a l n e u ra lg ia  (p. 11 .2 ). 

ỉ . Magenta p, t í  al. Oxcarbazepine ỉs eữectỉve and  saíe in the treatm ent oỉ 
neuropathỉc paín: pooỉed analysiỉ of seven dỉnỉcaỉ studỉés. Neurol Sá 
2005;26:218-26.

2. Dogra s, tí ai. Oxcarbazepine in paỉnỉuỉ diabedc neuropathy: a 
randomized, placebo-controlỉed study. Eur J  Paừt 2005; 9". 543-54.

3. Grosskopỉ J, t í  aì. A randomixed, placebo-controỉled study of 
oxcarbazepine ỉn  paỉníul diabetỉc neuropathy. Acta Neưroi Scanẩ 2006; 
114: 177-80.

4. Beydoun s, tí a i  Long-term saỉety aad  tolerability oỉ oxcarbazepine in 
painỉul diabetic neuropathy. Aeta Neuroỉ Sữtttíỉ 2007; 115: 284-8.

5. Criscuolo s, tí ai. Oxcãĩbazepine (Trỉleptaỉ) monotherapy dramadcany 
ỉmproves quaUty of Ufe ỉn two patỉentỉ vvlth postherpetic neuralgỉa 
reừactory to carbamazepine and gabapentín. J  Pain Sympíom Manage 
2004;28:535-6

6. Criscuolo s, tí al. Oxcarbazepỉne tnonotherapy ỉn postherpetỉc neuralgỉa 
unresponsive to carbamazepine and gabapentỉn. Aaa Ntícrol Scand 2005; 
111:229-32.

7. Lalwanỉ K. tí al. Use oỉ oxcarbazepíne to treat a pedỉatric patient with 
resỉstant compỉex regỉonaỉ pain syndrome. J  Paìn 2005; 6: 704-6.

8. Luef G, Poewe w . Oxcatbazeplne ỉn glossopharyngeal neucaỉgia: d inical 
response and effea  on serum ỉỉpids. Ntítroỉogy 2004; 63:2447-8.

9. Argyriou AA, t í  ai. Efficacy of oxcarbazepine for prophyỉaxỉs agaỉnst 
cumulatíve oxaỉiplatin-induceđ neuropathy. NcvrolaỊỊy 2006; 67: 2253-
5.

Psychidtric disorders. Case re p o r ts 1'2 i n  c h ilđ re n  a n d  a d o - 
le sc e n ts  a n d  a  ran d o m ise d , p lac e b o -co n tro lle d  s tu d y ’ in  
a d u lts  have  in d ic a te d  so m e b e n e li t  h o m  o x c a rb a z e p in e  in  
t h e  t re a tm e n t  o f  aggression a n d  dừturbed behaviour 
(p . 1030.2). A  reư o sp e c tiv e  revievv4 o f  14 c h ild re n  a n d  
a d o lescen ts  vvith v a rìo u s  p sy c h ia tric  a n d  b e h a v io u ra l  dis- 
o r d e n  fo u n d  m o d e ra te  sy m p to m a tìc  im p ro v e m e n t in  50 %  
a h e r  th e  a d d it ío n  o ỉ  o x c a rb a z e p in e . O x c a rb a ze p in e  h as  
a lso  been  tr ie d  in  th e  t re a tm e n t  of schiỉophrenia5 
(p. 1031.3) a n d  post-traumatic stress disorder4 (p. 1 0 29 .2 ). 
F o r  u se  in  bipolar disorder see  abo v e .

1. Kapetanovỉc s. Oxcarbazepine in youths w iih autỉstỉc disorder and 
sỉgniỉỉcant disruptive behaviors. Am J  Psychìaưy 2007; 164: 832-3.

2. Gaudino MP. tí  ai. Use oí oxcarbazepine for treatment-resỉstant 
aggression. Psychiatr Serv 2003; 54: 1166-7.

3. Mattes JA- Oxcatbazepỉne ỉn patỉents with ỉmpulsỉve aggression: a 
double-btind, placebo-conưotled trial. J  Clin Psychopharmacol 2005; 25: 
575-9.

4. Stailer JA  t í  aỉ. Oxcarbazepỉne In the ưeatm ent of child psychlatrỉc 
dlsorden: a retrospeaive d u r t  review. J  ơ tiỉd  Adoỉesc Psydtapkarmaeoi 
2005; 15: 964-9.

5. Leweke FM, t í  ai. Oxcaibazepine a$ an ad ju n a  ỉor $chỉzophrenỉa. Am J  
Psychiaữy 2004; 161: Ỉ130-Ỉ.

6. Malek-Ahmadl p, Hanretta AT. Possible reductỉon ỉn posttraumatỉc 
stress dỉsorder symptoms wỉth oxcarbazepĩne ỉn a patient wỉth bỉpoUr 
disorder. A m  Pharmacother 2004; 38:1852-4.

Withdrawal syndromes and abỉlinence. O x c a ib a z e p in e  
h a s  b e e n  trie d  i n  t h e  p ro p h y la x is  a n d  t r e a tm e n t  o f  v a rio u s  
w ith d ra w a l s y n d ro m e s . A lth o u g h  i t  w a s  n o t  í o u h d 1 to  b e  
s u p e rio r  to  p la c e b o  in  th e  ư e a tm e n t  o f  sy m p to m s  o f  th e  
alcohol withdrawal syndrome (p. 1 7 35 .1 ), o x c a rb a z e p in e  h a s  
b e e n  re p o rted 2-4 to  b e  o f  b e n e S t  in  re la p se  p re v e n t io n ;  
íu r th e r  s tu d ie s  a re  c o n s id e re d  w a n a n te d .  I t  h a s  b e e n

The Symbol t  denotes a preparation no longer actively marketed
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g iv e n  w í th  t ia p i ỉd e .5 I t h a s  a lso  b e e n  tr ie d 6'7 d u r in g  benzo- 
diazepine withdrawal b u t  s u c h  a d ju n c t  t h e r a p y  is  n o t  u s u a l-  
ly  ỉn d ỉc a te d  (se e  p .  1065 .1 ).

1. K o é th c D . t t  aỉ. Oxcarbazepỉne—efflcacy and tolerabQỉty during 
treatm ent o i  alcohoỉ wỉthdrawal: a double-blind, random ứed, pỉacebo- 
cớntroHed m uỉtícenter pỉỉot study. Ákokoi ơ in  Bxp R a  2007; 31: 1188- 
94.

2. Crolssant B, et aỉ. Oxcarbazepíne ỉn alcohoỉ relapse prcvcntíon: a case 
series. Pharmacopsyckiatry 2004; 37: 306-7.

3. Croỉssam B, tt t ỉ .  A pỉỉot study o í oxcarbaaeplne versus acamprosate ỉn 
alcohol-đependem paúents. Aỉcohoỉ ơ ỉn  Exp R a  2006; 30: 630-5.

4. M aninotti G, et ai. Rỉgh and low dosage oxcarbaxepine versus 
naltrexone for the preventíon o ỉ relapse ỉn alcohol-dependent patientỉ. 
Hum Píydĩơpharmacoỉ 2007; 22: 149-56.

5. Croissant B. et aL Oxcarbazepine ỉn combinatíon wỉth Tỉaprid Ù1 
inpatient alcohoỉ-withdrawal—a RCT. Pharmacopsychiaơy 2009; 42: 
175-81.

6. Croissant B, et aỉ. Scheme-based benzodiazepỉne detoxiũcation with 
oxcaibaxepỉne: a case repon. Pharmacopsychiatry 2005; 38: 222-3.

7. Croissant B. t t  ai. Oxcarbazepine in rapỉd benzodiazepine detoxỉfícation. 
Am  J  Dtuị AỉcohoỊ Abust 2008; 34: 534-40.

Adverse Effects, Treatment, and Precautions
As fo r  C a rb a m a z e p in e , p . 5 14 .1 .

H y p e rse n s itiv ity  rea c tio n s  o c c u r  less h e q u e n tly  w ith  
o x c a rb a z e p in e  t h a n  vvith c a rb a m a z e p in e  (see  a lso  u n d e r  
C a rb a m a z e p in e . p . 51 5 .1 ). H o w e v e r. c ro ss -sen s itiv ity  do es  
o c c u r  a n d  a b o u t  2 5  to  3 0 %  of p a tie n ts  h y p e rse n s it iv e  to  
c a rb a m a z e p in e  m a y  h a v e  su c h  re a c tio n s  w ith  o x carb a z e -  
p in e .  I m m e d ia te  ( ty p e  I) h y p e rs e n s it iv ity  r e a c t io n s  
i n d u d in g  ra s h ,  p ru r i tu s ,  u r t ic a r ía ,  a n g ìo e d e m a , a n d  
a n a p h y la x is  h a v e  o c c u rre d  w ith  o x c a rb a z e p in e  th e ra p y . 
A n g io e d e m a  a n d  a n a p h y la x is  in v o lv in g  th e  la ry n x , g lo ttis . 
lips, a n d  ey e lid s  h a v e  b e e n  re p o r te d  in  p a tie n ts  a f te r  th e  lirs t 
o r  s u b s e q u e n t  d o ses. T re a tm e n t  s h o u ld  b e  s to p p e d  in  th o se  
w h o  d e v e lo p  h y p e rs e n s it iv ity  re a c tio n s  to  o x c a rb a z e p in e .

R e d u c tio n s  in  p la s m a -s o d iu m  lev e ls  h a v e  a lso  b e e n  se c n  
w i th  o x c a rb a z e p in e  (see  H y p o n a tra e m ia ,  b e lo w ). P a tie n ts  
w ỉ th  c a rd ia c  in su f f id e n c y  a n d  s e c o n d a iy  h e a r t  ía i lu re  
s h o u ld  b e  vveighed  re g u la rly  to  d e te c t  ílu id  r e te n tio n . 
O x c a rb a z e p in e  m a y , v e ry  ra re ly , im p a ir  ca rd ia c  c o n d u c tio n  
a n d  p a tíe n ts  w i th  p re -e x is t in g  c o n d u c tio n  d iso rd e rs  sh o u ld  
b e  c a re íu lly  m o n i to r e d .  V e ry  r a re ly ,  o x c a rb a z e p in e  
t r e a tm e n t  h a s  b e e n  a s s o d a te d  vvith p a n c re a ti t is .

O osage  r e d u c ó o n s  a re  re c o m m e n d e d  in  r e n a l  im p a ir-  
m e n t .

B r e a s t  feed*m g. F o r  c o m m e n t  o n  a n tie p ile p tic  th e ra p y  a n d  
b re a s t  ỉee d in g , se e  p . 508 .3 .

D riv in g . F o r a  c o m m e n t  o n  a n tie p ile p tic  d ru g s  a n d  d riv - 
in g , se e  p . 5 09 .2 .

EH ects o n  th e  b lo o d .  A ỉ th o u g h  it vvould a p p e a r  th a t  
o x c a rb a z e p in e  is  less  lik e ly  t h a n  c a rb a m a z e p in e  to  c a u se  
b ỉo o d  d y sc ra s ia s  su  c h  as le u c o p e n ia ,  in d iv id u a l cases h a v e  
b e e n  re p o r te d .  In  o n e  su c h  c a sé  le u c o p e n ia  a n d  h y p o n a tr -  
a e m ia  d e v e lo p e d  in  a  5 7 -y e a r -o ld  w o m a n  w h ile  tak in g  
o x c a rb a z e p in e ; ' s h e  re c o v e re d  a f te r  t r e a tm e n t  w itb  íilg ras- 
tim . I t  w a s  n o te d  th a t  th e  p a t ie n t  h a d  h a d  a s im ila r  reac - 
t io n  w h e n  ta k in g  c a ib a m a z e p in e .  O x c a rb a z e p in e  h a s  a lso  
b e e n  a s s o d a te d  w ith  re v e rs ib le  p a n c y to p e n ia 2 in  a  4 0 -  
y e a r-o ld  w o m a n , a n d  rev e rs ib le  th ro m b o c y to p e n ia 5 in  a 
6 3 -y e a r -o ld  v vom an .

1. Ryan M. t í  aỉ. Hypơnatremia and ỉeulcopenỉa assodated wỉth 
oxcaibazepine toUowing carbamazcplnc chcrapy. Am J  Health-Syst 
Pharm 2001; 58; 1637-9"

2  Calamaras MR, l í  al. Pancytopcnỉa assoãated vvỉth che íntroduclìon of 
oxcaibaaepine. ]  Clìn Pỉychopharmaal 2007; 27: 217-18.

3. M ahm ud J, t í  ai. Oxcaihazepỉne*induced throinbocytopenia. Psychoso- 
nuữừs 2006; 47: 73-4.

E ffects o n  m e n ta l  fu n c tio n . F o r  a  rev ievv  o f  th e  e íĩe c ts  of 
a n tíe p ile p tic  t h e r a p y  o n  cognition, a n d  th e  eH ects o f o x car-  
b a z e p in e  o n  mood ( in d u d in g  th e  r is k  o f  s u id d a l  id ea tio n ) , 
se e  p . 5 0 8 .3 .

E f fe d s  o n  s e x u a l  fu n c tio n . F o r  m e n t io n  o f  th e  eH ects of 
a n tie p ile p tic s  in d u d in g  o x c a rb a z e p in e  o n  se x u a l ỉu n c t ìo n  
in  m a le  e p ile p tic  p a tie n ts ,  see  E ífe c ts  o n  th e  E n d o c r in e  
S y s tem , u n d e r  P h e n y to in ,  p .  5 40 .3 .

H y p o n a l r u e m ia  H y p o n a ư a e m ia  a p p e a rs  to  b e  m o re  p ro -  
n o u n c e d  a t  d in ic a l  d o ses  o f  o x c a ib a z e p in e  t h a n  w ith  
c a rb a m a z e p in e .  H y p o n a tra e m ia  w a s  r e p o r te d 1 in  12 o f 15 
p a tie n ts  in  w h o m  o x c a rb a z e p in e  w a s  s u b s ti tu te d  fo r c a rb a -  
m a z e p in e  th e ra p y . T h e  fall in  p la s m a -s o d iu m  c o n c e n tra -  
t ìo n s  a p p e a re d  to  b e  re la te d  to  t h e  d o se  o f o x c a rb a z e p in e . 
I n  a n o th e r  r e p o r t2 h y p o n a tra e m ia  o c c u rre d  In 2 3 %  o í  350  
p a tie n ts  w h o s e  se ru m -s o d iu m  c o n c e n tra t io n s  w e re  m o n i-  
to re d . T h e  m a n u ía a u r e r s  S tate t h a t  i n  14 c o n ư o lle d  s tu -  
d ie s  s o d ỉu m  lev e ls  of less t h a n  125 m m o l/l iơ e  o c c u rre d  in  
2 .5 %  o f 1 5 2 4  p a tie n ts  ư e a t e d  w i th  o x c a rb a z e p in e  c o m - 
p a re d  w i th  n o  s u  c h  p a tie n ts  in  t h e  c o n tro l  g ro u p s. M o st 
p a tìe n ts  r e m a in  a s y m p to m a tìc  b u t  so m e  m a y  e x p e rie n c e  
d ro w s in e s s , in c re a se  in  s e iz u re  í re q u e n c y , a n d  u n p a ire d  
c o n s d o u s n e s s .3 I n  a  la te r  s tu d y 4 in  9 7  p a tie n ts  ta k in g  
o x c a ib a z e p in e  a n d  451 ta k in g  c a rb a m a z e p in e , h y p o n a ư -  
a e m ia  o c c u rre d  in  2 9  (12  se v ere )  o f  t h e  ío rm e r  a n d  in  61

(13  se v e re )  o f t h e  la t te r .  T h e  a u th o r s  ía i le d  t o  f in d  a  c o rre -  
Ia tio n  b e tv v een  h ig h  d o se s  o f  o x c a rb a z e p in e  a n d  th e  o c c u r-  
r e n c e  o f  h y p o n a ư a e m ia .

ỉ t  h a s  b e e n  su g g e ste d  th a t  s e ru m -s o d iu m  c o n c e n ư a tio n s  
sh o u ld  b e  m e a s u r e d  b e ío r e  t h e  s ta r t  o ỉ th e r a p y  b u t  ro u tin e  
m o n ito iin g , m a y  b e  in d ic a te d  o n ly  in  e ld e r ly  p a tie n ts  o r  ư  a  
h ig h  d o sa g e  is u s e d .5 L ic e n se d  p r o d u c t  i n ío r m a t io n  
re c o m m e n d s  th a t  m o n ito r ín g  b e  c o n s id e re d  in  th o se  vvith 
p re -c x is tm g  condỉtiORS a s s o d a te d  vvith lovv so d iu m  levels 
a n d  in  th o s e  ta ld n g  o th e r  m e d ic a tio n s  k n o w n  to  in te r íe re  
w ith  so d iu m  levels, ỉo r  e x a m p le  NSAIDs a n d  d iu re tic s .

S e v e re  h y p o n a tr a e m ia  h a s  b e e n  re p o r te d 4 in  a  12 -y ear- 
o lđ  c h ild  d u r in g  ư e a tm e n t  vvith  o x c a rb a z e p in e . A  re v ie w  of 
4 8  o th e r  c h ild re n  w h o  h a d  re c e iv e d  o x c a rb a z e p in e  i n  th e  
sa m e  c e n tre ,  ío u n d  th a t  9  h a d  h y p o n a tra e m ia ,  a n d  th e  
a u th o rs  su g g e ste đ  th a t  s o d iu m  lev e ls  s h o u ld  b e  m o n ito re d  
in  p a e d ia t r íc  p a tie n ts .  In  a n o th e r  case ,7 a  7 - y e a r  o ld  b o y  
d e v e lo p e d  a  re v e rs ib le  c o m a  c a u se d  b y  o x c a rb a z e p in e -  
in d u c e d  h y p o n a tra e m ia .

1. Pendỉcbury s c  et at. Hyponatraemia during oxcarbaxepine iherapy. 
Hum Taxicoỉ 1989; 8: 337-44.

2. Friis M L et ai. Therapcutic experícnces vvith 947 epiieptic out-paticntỉ in 
oxcarbazcpine ưeatm em . Acta Neuroì Scand ỉ 993; 87: 224-7.

3. Sieinhott BJ. ft  al. Hyponatraemic coma undcr oxcarbaĩepíne therapy. 
Epiltpsy R a  1992; U ; 67-70.

4. Dong X. et a i  Hyponairemia írom oxcarbazffpínc and carbamaxtpínc. 
Nturoỉosy 2005; 65: 1976-8.

5. Kalvỉaincn R. et at. Ptace o ỉ new er an ù cp ilc p tic  drugs ÍQ the treatment oí 
epilepsy. Dntgs 1993; 46: 1009-24.

6. Borusỉak p, et al. Hyponatremia induced by oxcarbazepine ìn children. 
Epilepsy R a  1998: 30: 241 -6.

7. Pali wal V. tí  a i  Oxcarbazepịne induced hyponaưemic coma. Neurolỉndia 
2006; 54:214-15.

O v e r d o s a g e .  A 3 6 -y e a r-o ld  m a n '  vvho in g e s te d  30 .6  g of 
o x c a rb a z e p in e  sh o w e d  n o  s e rio u s  signs o f to x id ty .  S e ru m  
c o n c e n ư a tio n s  o í  o x c a rb a z e p in e  w e re  3 1 .6 m g /li tr e  2 
h o u rs  a f te r  in g es tio n ; c o rre sp o n d in g  se ru m  c o n c e n ư a tio n s  
of th e  a c tiv e  m o n o h y d ro x y  m eta b o li te  w e re  3 7 .2  m g /litre , 
w h ic h  la te r  p e a k e d  a t  5 9 .0 m g /li tr e  7  h o u rs  a ỉ te r  in g es tio n . 
T he p a t ie n t  r e m a in e d  c o n s d o u s ,  th o u g h  so m n o le n t,  a n d  
h a d  fu lly  r e c o v e re d  v v ith in  2  d ay s.

1. van Opstal JM. et al. Severe overdosage vvith the antiepileptic drug 
oxcarbazepine. Br J  Cỉin Pharmaeol 2004; 58: 329-3 ỉ ,

P o r p h y r ia .  T he  D m g  D a ta b a se  fo r A cu te  P o rp h y rìa , com - 
p iled  b y  th e  N o n v e g ia n  P o rp h y ria  C e n ư e  (N A PO S) a n d  
th e  P o rp h y ria  C e n ư e  S w e d e n , d a ssiíie s  o x c a rb a z e p in e  as 
p ro b a b ly  p o r p h y r ín o g e n ic  i t  s h o u ld  be p re sc r íb e d  o n ly  ío r  
c o m p e llin g  re a so n s  a n d  p re c a u t io n s  sh o u ld  b e  c o n s id e red  
in  a ll p a tie n ts .1

1. The Drug Daubxse lor Acuce Porpbyria. Available ac: hnp://www. 
dmgs-porphyria.org (accessed 17/10/1 ỉ)

P re g n a n c y . F o r  c o m m e n ts  o n  th e  m a n a g e m e n t  o f  e p ilepsy  
d u r in g  p re g n a n c y , se e  p . 5 0 9 .2 .

Interactions
T h e re  a re  c o m p le x  in te ra c t io n s  b e tiv e e n  a n tie p ile p tic s  a n d  
to x id ty  m a y  b e  e n h a n c e d  v v ith o u t a c o rre sp o n d in g  in a e a s e  
in  a n tie p ile p tic  a c ú v ity . S u c h  in te ra c tio n s  a re  v e ry  v a ríab le  
a n d  u n p re d ic ta b le  a n d  p la sm a  m o n ito rín g  is o h e n  a d v isab le  
w ith  c o m b ln a tio n  th e ra p y . P la sm a  c o n c e n ư a tio n s  o ỉ th e  
ac tiv e  m o n o h y d ro x y  m e ta b o li te  o f o x c a rb a z e p in e  m a y  be  
re d u c e d  b y  s tro n g  in d u c e rs  o f c y to c h ro m e  P 4 5 0  iso en zy m es, 
su c h  as  c a rb a m a z e p in e ,  p h e n y to in ,  o r  p h e n o b a rb ita l .  
O x c a rb a ze p in e  a p p e a rs  to  in d u c e  h e p a tic  e n z y m e s  to  a 
lesse r e x te rn  t h a n  c a rb a m a z e p in e .  Hovvever, o x c a rb a z e p in e  
a n d  its  a c d v e  m e ta b o li te  d o  in h ib i t  th e  c y to c h ro m e  P 450  
iso e n z y m e  C Y P2C19, a n d  in  h ig h  doses m a y  ra ise  p lasm a  
c o n c e n tra tio n s  o f p h e n o b a rb i ta l  o r  p h e n y to in .  O xcarbaze- 
p in e  a n d  its  m e ta b o li te  a lso  h a v e  th e  c a p a d ty  to  ỉn d u c e  
CYP3A4 a n d  CY P3A5 w ith  th e  p o ssib ility  o f  r e d u d n g  
p lasm a c o n c e n ư a tio n s  o f  d ru g s  su c h  as c a rb a m a z e p in e  (b u t 
see belovy), d ih y d ro p y r id in e  c a ld u m -c h a n n e l  b lockers , a n d  
oral c o n tra c e p tiv e s .
R e íe re n c e s .

1. Sallas WM. rf al. Pharmacokinetìc dm g im eraaions ỉn chìỉdren takỉng 
oxcarbazepine. c/m Pharmaeol Ther 2003; 74: 138-49.

AntiepilepHcs. In  a  s tu d y 1 o f  e p ilep tic  p a tie n ts  th e  a re a  
u n d e r  t h e  c o n c e n tr a t io n - t im e  c u rv e  (A U C) se en  w ith  
m o n o th e ra p y  o f carbamaĩtpine. phenytoitt. o r  vaỉproate vvas 
u n c h a n g e d  vvhen  o x c a rb a z e p in e  vvas a d d e d  to  t re a tm e n t;  
o n ly  c a rb a m a z e p in e  a ữ e c te d  th e  p h a rm a c o k in e tic s  of 
o x c a rb a z e p in e , p r o d u d n g  a re d u c t io n  in  th e  AUC fo r th e  
ac tiv e  m e ta b o li te  h y d ro x y c a rb a z e p in e . I t  w a s  c o n s id e red  
th a t  t h e r e  w a s  u n lik e ly  to  b e  a n y  d in ic a lly  re le v a n t  p h a r-  
m a c o k in e tic  in te r a c t io n  if o x c a rb a z e p in e  w a s  u se d  vvith 
an y  o í  th e s e  a n tie p ile p tic s , in d u d in g  c a rb a m a z e p in e . H o w - 
ever. in c re a se s  in  p la s m a -p h e n y to in  c o n c e n tr a d o n  h a v e  
b e e n  r e p o r te d  a f te r  u s e  w i th  o x c a rb a z e p in e  (see  p . 543 .2 ).

T h e re  is a  r e p o r t  o f  s e v e re  to x id ty  o c c u rr in g  w b e n  
o x c a rb a z e p in e  w a s  u s e d  w i th  lamotrigine.2 F o r  th e  e ííe c t o í 
o x c a rb a z e p in e  o n  la m o ư ig in e  c o n c e n tra tỉo n s .  see  p. 530 .1 .

1. McKee PJW, etaỉ. A double-blind, placebo-comrolled interaction study 
between oxcarbazepine and carbamazepine, sodium vaỉproate and 
phenytoin in epỉleptíc patíents. B r J  Clm Pharmacữl 1994; 37: 27-32.

2. Aỉving J. Case o ỉ scvere acute ỉntoxỉcatíon Ytith oxcarbazepine 
combỉned w ith lamouigine. Epiỉcpàa 1994; 35 (suppl 7); 72.

Pharmacolánetics
O x c a rb a z e p in e  is  c o m p le te ly  a b so rb e d  fro m  th e  gastro - 
in te s t in a l  t r a a .  I t  is  r a p id ly  a n d  e x te n s iv e ly  m eta b o lis e d  in  
t h e  l iv e r  to  t h e  p r in d p a l  m e ta b o li te  1 0 ,l l -d ih y d ro - 1 0 -  
h y d ro x y -c a rb a m a z e p in e  (lica rb a z e p in e , o íte n  re ỉe r re d  to  as 
M H D ), w h ic h  a lso  po ssesses  a n tie p ile p tic  a c tiv ity . T h e  
m o n o h y d ro x y  m e ta b o li te  is  w id e ly  d is tr ib u te d  in  t h e  b o d y  
a n d  is a b o u t  4 0 %  b o u n d  to  p la sm a  p ro te in s , m a in ly  
a lb u m in . T h e  p la s m a  h a lM iíe  h a s  b e e n  re p o r te d  to  b e  a b o u t 
2  h o u rs  fo r  o x c a rb a z e p in e ,  a n d  a b o u t  9 h o u r s  fo r th e  
m o n o h y d ro x y  m e ta b o li te ;  c o n s e q u e n t ly  th e  la t t e r  p ro v id es  
m o s t  o f  t h e  a n tie p ile p tic  a c tiv ity . C le a ra n c e  o f  th e  
m o n o h y d ro x y  m e ta b o li te  is re p o r te d  to  b e  a b o u t  4 0 %  
h ig h e r  in  c h ild re n  a g e d  4  to  12 y e a rs , a n d  a b o u t 8 0 %  h ig h e r  
in  th o se  ag ed  2  to  4  y e a rs , t h a n  in  a d u lts . O x ca rb a ze p in e  is 
e x c re te d  in  th e  u r in e -m a in ly  as m eta b o ii te s ;  less t h a n  1%  is 
e x c re te d  as  u n c h a n g e d  d ru g .

O x c a rb a z e p in e  a n d  its  m o n o h y d ro x y  m e ta b o li te  cross 
th e  p la c e n ta l  b a r r ie r  a n d  a re  d is tr ib u te d  in to  b re a s t  m ilk.

T h e  p h a rm a c o k in e t ic s  o f  o x c a rb a z e p in e  a n d  its  m o n o - 
h y d ro x y  m e ta b o li te  a r e  a K e a e d  b y  u se  w ith  o th e r  
a n tie p ile p tic s  (see  In te ra c tio n s .  ab o v e ).

R e íe re n c e s .
1. Dickinson RG, tỉ  ai. Firsi dose and steady-siate pharmacokỉnetics oí 

oxcarbazepinc and its 10-hydroxy metabolitr. EurJ Cỉin Pharmacoì 1989: 
37: 69-74.

2. Patsalos PN, t i  ai. Protein binding oí oxcarbazepine and its primary active 
metabolite, 10-hydroxycarbazepine, in paỉirn ts wỉth nrigeminal ncur- 
algia. Eur J  Cỉin Pharmacoì ] 990; 39: 413-1 s.

3. Kumps A. YVimh c . Oxcarbazcpin« dỉsposiiion: preliminary observa- 
tions in patients. Biophưnn Drug Diỉpos 1990; 11: 365-70.

4. van Heiningen PNM. et ai. The ỉniluence of age on (he pharmacokincLia 
of ihe anúepilcpiic ageni oxcarbazepine. Clin Pharmacol Thtr 1991; 50: 
410-19.

5. Elwes RDC, Binnie CD. Clỉnical pharmacokinetics oí nevver anùepiỉepúc 
drugỉ: lamotrigine. vigabairin. gabapentín and oxrarbazepine. Cỉin 
Pharmaakinet 1996; 30: 403-15.

6. May TW, tí  aỉ. Clinical pharmacokinciics oỉ oxcarbazepine. Clin 
Pharmacokinct 2003; 42: 1023-42.

7. Rey E. tt  a i  Oxcarbazepine pharmacokincllcs and tolcrabiliiy in children 
with ỉnadequately conưolled epiỉepsy. J  Cỉirt Pharmaeol 2004; 44: 1290-
1300.

8. Plesch G. Overview oí che dinical pharmacữkinetics o ỉ oxcarbaxepine. 
ơ in  Drug invatiỹ 2004: 24: 185-203.

9. Bring p, Ensom MU. Does oxcarbazepine warram therapeutic drug 
monitoring? A eritical revievv. Cìin Pharmacokinet 2008; 47: 767-78.

P re g n a n c y . C le a ra n c e  o f  th e  a a iv e  m o n o h y d ro x y  m e ta b o -  
l ite  o f o x c a rb a z e p ữ ie  w a s  re p o r te d  to  i n a e a s e 1-2 d u r in g  
p re g n a n c y  a n d  to  d e c re a s e 2 a íte r  d e liv e ry ; o n e  s tu d y 1 
r e p o r té d  a r e d u a i o n  in  p lasm a  c o n c e n ư a tío n s  o f a b o u t 
3 6 %  d u r in g  th e  th ird  t r im e s te r . H ovvever, sa m p le  sizes in 
b o th  s tu d ie s  w e re  sm all.

1. Christensen J, et a i  ữxcarbazepìnc concentraũons during pregnancy; a 
retrospeaive study in patỉem s w ith epilepry. Nturology 2006; 67 :1497- 
9

2. Mazzucchelli I. t í  aỉ. Changes in ihc disposition oỉ oxcarbazepỉne and its 
metaboliies during pregnanc^' and ihc puerperium. Epiiepsia 2006; 47: 
504-9.

Preparations
Proprietary Prepararions (details are given in Volume B)

Single-ingredient Preparotions. Arg.: Aurene; Oxcaf; Rupox; Tri- 
lepul' A ustraỉ.: Trileptal; A ustria: Trileptal; Beỉg.: Trilepul; 
Braz.: Ahepinol; Auram; Leptard; Oleptal; Oxcarb; Trileptal; 
Zyoxipina; Canad.: Trileptal; Chile: Oxicodal; Trileptal; Tussdra; 
China: Ren Ao (CỈỊS); Trileptal Wan Yi Cz.: Tri-
leptalt: Denm .: Apydan; Trileptal; Fin.: Apydan; Trileptal; Fr.: 
Trileptal; Ger.: Apydan; Tĩmox; Trilepul; Cr.: Trileptal; H ong  
Kong: Trileplal; H ung.: Apydant; Trileptal; India: Carbox; 
Mezalog; Olepial; Oxana; Oxcarb; Oxcazo; Oxep; Oxeptal; Oxe- 
tol; Oxine; Oxmazetol; Oxrate; Oxzey; Indon.: Barzepin; Pro- 
lepsũ Trileptal; Iri.: Trileptal; Israel: Trexapin; Trileptin; /la i: 
Tolep; M alayàa: Trileptal; Mex.: Actinium; Deprectal; Oxetol; 
Trileptal; N eth .: Trileptal; N orw .: Trileptal; NZ: Trileptal; p h i-  
lipp.: Triiepul; Pot.: Apydant; Karbagen; Trileptal; Port.: Epil- 
farmo; Proaxen; Trileptal; Zigabal; Rus.: Trileptal (Tpmieirran); 
S .A fr.: Trileptal; Spain: Epilextert; Oxcarmylant; Trileptal; 
Swe(L: Trileptal; Sw itz.: Apydan: Trileptal; Thai.: Trìleptal; 
Turk.: Apilep; Epsile; Oxilepsi; Trileptal; UK: Trileptal; USA: 
Oxtellan Trileptal; Venez.: Trileptal.

Phamracopoeial Preporations
USP 36: Oxcarbazepine Oral Suspension; Oxcarbazepine Tablets.

Perampanel IUSAN, riNNi

E-2007; ER-155055-90; Pérampanel; Perampanelum; riep-
aMnaHen.
5'-(2-Cyanophenyl)-1 '-phenyl-23'-bipyridinyl-6'0'H)-one. 
C23H,5̂ 30= 349.4 
CẤS — 380917-97-5.
ATC —  N03AX22.
ATC Veĩ —  QN03AX22.
UNIl —  H821Ó64NPK

All cross-reíerences reíer to entries in Volume A



Perampanel/Phenobarbitd 535

Uses and Administration
P eram p a n e L  a n  a -a m in o -3 -h y d ro x y -5 -m e th y l-4 -is o x a z o le -  
p ro p io n ic  a d d  (A M P A ) g lu ta m a te  re c e p to r  an ta g o n is t, is a n  
a n tie p ile p tic  u s e d  as  a d ju n c t ív e  th e r a p y  in  p a rtia l se iz u res  
vvith o r  v v ith o u t s e c o n d a ry  g e n e ra lis a tío n  (b elo w ) in  
p a tie n ts  a g e d  12 y e a rs  a n d  o ld e r . I t  is g iv e n  orally  as  a  sin g le  
d o se  b e ío re  b e d tim e .  T h e  in it ia l  d o se  is 2 m g  daily , 
in c re a se d , a c c o rd in g  to  r e sp o n se  in  s te p s  o !  2 m g  a t  in te rv a ls  
o f n o t  less  t h a n  2  vveeks, t o  a  m a x im u m  o ỉ 12 tn g  daily . 
M a in te n a n c e  d o se s  a re  u s u a lly  in  th e  ia n g e  o f 4  to  8  m g  
da ily . P a tíe n ts  w h o  a re  a lso  ta k in g  d ru g s  th a t  s h o r te n  th e  
h alM U e o f  p e ra m p a n e l  s h o u ld  b e  t i t ra te d  a t  Èntervals o f  n o t  
less t h a n  1 w e e k  (se e  a lso  In te ra c tio n s ,  b e lo w ).

R e d u c e d  d o se s  a re  r e c o m m e n d e d  in  p a tìe n ts  w i th  
h e p a ric  im p a irm e n t  (se e  b e lo w ).

As vvith  o th e r  an tie p U e p tic s , w i th d ra w a l  o f p e ra m p a n e l 
th e ra p y  o r  t ta n s i t io n  to  o r  b o m  a n o th e r  ty p e  of a n tiep ilep ric  
theT apy s h o u ld  b e  m a d e  g r a d u a lly  to  a v o id  p re d p i ta t in g  a n  
ỉn c re a se  in  t h e  í r e q u e n c y  o f  s e ả u r e s .  H ow ever, d u e  to  its 
lo n g  half-U fe a n d  slovv d e d in e  in  p lasm a  c o n c e n ư a tìo n s , it  
c a n  b e  s to p p e d  a b ru p t ly  ư a b so lu te ly  necessary . F o r  a  
d isc u ss io n  o n  w h e t h e r  o r  n o t  to  w i th d ra w  a n tie p ile p tic  
th e ra p y  in  s e iz u re - f re e  p a tíe n ts ,  see  p . 506 .1 .

Administration in hepatic impairment. P atien ts  w i th  m ild  
o r  m o d e ra te  h e p a tic  im p a in n e n t  m a y  b e  g iven  th è  u s u a l  
in it ia l  o ra l  đ o se  o f  p e ra m p a n e l  (see  U ses a n d  A d m in is tra -  
t io n , a b o v e ), Ị n c re a s e d  a c c o rd in g  to  resp o n se  a n d  to le ra b il-  
i ty  to  a  m a x im u m  o f  8 m g  d a ily . U se  in  s e v ere  im p a irm e n t 
is n o t  r e c o m m e n d e d .

Epilepsy. P e r a m p a n e l  is o n e  o f  t h e  n e w e r ' d rugs u s e d  as 
a d ju n c t iv e  t h e r a p y  in  p a tie n ts  vvith p a rt ia l  se izu res  w i th  o r  
w i th o u t  s e c o n d a ry  g e n e ra ỉis a tio n  (p. 5 0 6 .1 ). It a p p e a rs  to  
b e  re a so n a b ly  w ẽ l l  to le ra te d .  P e ta m p a n e l  h as  a lso  b e e n  
in v e s tig a te d  fo r  t h e  't r e a tm e n t  o f  g e n e ra lis e d  ep ilep sy  a n d  
e p ile p tic  sy n d ro m e s  s u c h  a s  L e n n o x -G a s ta u t sy n d ro m e . 

R e íe re n c e s .
ỉ . Krauss GL, t í  aỉ. Randomỉzed phase in  study 306: ađỊunctỉve perampaneỉ 

ỉor reíractory partiaỉ-onset seỉzures. Neurobgy 2012; 78:1408-15.
2. French JA. à  ai. A djancdve perampaneỉ fõr reửactory partỉaỉ-ODset 

seiiures: randomỉxed pha se n i  study 304. Neurology 2012; 79: 389-96.
3. French JA, tí  aỉ. Evaluatíon o ỉ adịunctỉve perampanel in patients with 

reíractory partial-onset seizures: results of randomỉzed gỉòbaỉ phase m  
study  305. Epiltpsia  2012. Avaỉỉable at: d o ir lO .l l l l / j . l5 2 8 -  
1167.20 12.03638jc

4. Krausỉ GL, tí ai. Perampanel, a selectíve, noncompetítíve a •amino-3- 
hydroxy-5-methyl-4-ỉsoxazolepropionic acid receptor antagonỉst as 
adjunctíve therapy for reỉractory partial-onset seỉxures interim resuỉts 
from pbase D3, extensỉon stuđy 307. Epikpsia 2012. Availabỉe at: 
dol‘10.111 l/j.l5 2 8 * l 167.20 Ỉ2.03648.X

5. Rekcor L t í  ai. Peram panél Stuđy 207: long-tenn open-Iabel evaỉuaáon 
in patients w ith epỉlepsy. Ađa Neurol Scand 2012; Ỉ26: 263-9.

Adverse Effeds and Precautions
T h e  m o s t  ừ e q u e n t ly  r e p o r te d  a d v e rs e  effec ts  vvith  
p e ra m p a n e l  a re  d izz ú iess a n d  so m n o le n c e . O th e r  c o m - 
m o n ly  re p o r te d  a d v e rs e  effec ts i n d u d e  a tax ia , d y sa rth ria , 
g a it d is tu rb a n c e , b a la n c e  d iso rd ers , v ertigo , irritab ility , 
a g g re s s io n , a n g e r ,  a n x ỉe ty ,  c o n ĩu s io n ,  in c re a se d  o r  
d e c re a se d  a p p e ti te ,  n a u s e a ,  ía t ig u e , b a c k  p a in , d ip lo p ia , 
a n d  b lu r re d  V ision. A n  in c re a se d  risk  o f talls  has  a lso  b e e n  
re p o r te d , p a r t íc u la r ly  i n  t h e  e ld e rly .

A g g ressio n  a p p e a rs  to  b e  d o se -re la ted ; m o st cases w e re  
re p o r te d  to  b e  m ild  o r  m o d e ra te  w i th  reco v ery  o c c u rr in g  
s p o n ta n e o u s ly  o r  a l t e r  d o sa g e  a d ju s tm e n t,  h o w e v e r ,  
th e r a p y  h a d  to  b e  s to p p e d  in  se v ere  cases. D osage r e d u c tio n  
s h o u ld  b e  c o n s id e re d  in  p a tie n ts  w h o  dev e lo p  p e rs is te n t  
sy m p to m s  of a g g re ss io n .

P e ra m p a n e l s h o u ld  b e  u se d  vvith c a u tìo n  in  th o se  w ith  a 
h is to ry  o f  s u b s ta n c e  a b u se .

D u e  to  a  lack  o f  d a ta ,  p e ra m p a n e l  is n o t  rec o m m e n d e d  in  
p a tie n ts  w i th  s e v e re  h e p a tic  im p a irm e n t, o r  m o d e ra te  o r  
s e v e re  r e n a l  im p a i r m e n t ,  a n d  in  th o s e  u n d e rg o in g  
h a e m o d ia ly s ỉs . I t  s h o u ld  b e  u se d  w i th  c a u tio n  in  p a tie n ts  
vvith m ild  o r  m o d e r a te  h e p a tic  im p a irm e n t.

C a re  is  r e q u i r e d  v v h en  w i th d ra w in g  p e ra m p a n e l  
th e ra p y — see  a ls o  U ses a n d  A d m in is tra t io n , above.

Breast ỉeeding. F o r  c o m m e n t  o n  a n tie p ile p tic  th e ra p y  a n d  
b re a s t  íee d in g , s e e  p . 5 0 8 .3 .

Dríving. F o r  a  c o m m e n t  o n  a n tie p ile p tic  d rugs a n d  d riv - 
ỉn g , see  p . 5 0 9 .2 .

Effects on mental function. F o r  t h e  effec ts o ỉ a n tie p ile p tic  
th e r a p y  o n  cognition a n d  mood, i n d ú d in g  th e  risk of s u id -  
d a ỉ id e a tio n , see  p .  5 0 8 .3 .

Pregnancy. F o r  c o m m e n ts  o n  th e  m a n a g e m e n t  o f  ep ilep sy  
d u r in g  p rẽ g n a n c y , s e e  p .  5 09 .2 .

Interactìons
T h e re  a rc  c o m p le x  in te ra c t io n s  b e tv v een  an tie p ile p tic s  a n d  
to x id ty  m a y  b e  e n h a n c e d  vv ith o u t a  co rresp o n d in g  in c re a se  
i n  a n tie p ile p tic  a c tiv ity .  S u c h  in te ra c tio n s  a re  v e ry  v a ria b le

a n d  u n p re d ic ta b le  a n d  p la s m a  m o n ito rin g  is o f te n  ad v isab le  
w i th  c o m b in a tio n  th e ra p y . T h e  h e p a tic  m e ta b o lism  o f 
p e ra m p a n e l  is in c re a se d  b y  a n tie p ile p tic s  th a t  in d u c e  th e  
c y to c h ro m e  P 4 5 0  lso e n z y m e  CYP3A su b ía m ily  su c h  as 
c a rb a m a z e p in e ,  o x c a rb a z e p in e ,  o r  p h e n y to in .  P lasm a 
c o n c e n tra d o n s  o í  p e ra m p a n e l  m a y  b e  re d u c e d  u p  to  
th re e ío ld  b y  u s e  vvith th e s e  d ru g s  a n d  d osage  a d ju s tm e n ts  
m a y  b e  n e c e s sa ry . Use w i th  o th e r  d ru g s  th a t  in d u c e  o r  
in h ib i t  e n z y m e s  o f  th e  c y to c h ro m e  P 4 5 0  System  m a y  also 
a lte r  p lasm a  c o n c e n tra t io n s  o f p e ra m p a n e l  a n d  a d ju s tm e n ts  
to  th e  do sag e  o f  p e ra m p a n e ỉ  m a y  b e  re q u ire d . (F o r  de tails , 
s e e  U ses a n d  A d m in is tra t io n , ab o v e .)

Sex hormones. A n  o ral d o se  o f  p e ra m p a n e l 12 m g  daily  
fo r  21 d a y s  i n  h e a lth y  w o m e n  a lso  ta k in g  a c o m b in e d  oral 
contraceptive w a s  f o u n d  to  d e c re a se  b o th  th e  AUC a n d  p c a k  
c o n c e n tra t io n  o f  le v o n o rg e s tre l  b y  4 0 % ; p e a k  c o n c e n tra -  
t io n s  o f  e th in y le s tra d io l  w e r e  a lso  red u c e d  b y  1 8 % . N o 
e íte c ts  w e re  n o te d  in  w o m e n  re c e iv in g  lo w e r  d o se s  o f  p e r-  
a m p a n e l.

A  p o ssib le  d e c re a se  in  t h e  efficacy  o f  o ra l  c o n tr a c e p d v e ĩ  
a n d  a  n e e d  fo r  a d d id o n a l  n o n - h o n n o n a l  co n tra c ep tiv es , 
s h o u ld  b e  c o n s id e re d  in  w o m e n  ta k in g  p e ra m p a n e l 1 2 m g  
daily .

Pharmacokinetícs
P e ra m p a n e l Is rea d ily  a b so rb e d  a tte r  o ra l  doses; fo o d  m a y  
d e la y  a b s o ip t io n  b u t  d o e s  n o t  a ỉỉe c t  th e  e x te r n  o f 
a b so rp tio n . ỉ t  is a b o u t  9 5 %  b o u n d  to  p lasm a  p ro te in s . 
P e ra m p a n e ỉ  is e x te n s iv e ly  m e ta b o lis e d  b y  o x id a tio n , Via th e  
c y to c h ro m e  P 4 5 0  iso e n z y m e  CY P3A  su b ía m ily , a n d  
g lu c u ro n id a tio n . ỉ t  is e x c re te d  in  th e  u r in e  a n d  ỉaeces 
m a in ly  as  o x id a tiv ẹ  a n d  c o n ju g a te d  m e ta b o lite s . T he 
a v e ra g e  h a lf- life  is a b o u t 105  h o u rs ,  a lth o u g h  th is  m a y  b e  
re d u c e d  to  2 5  h o u rs  b y  c a rb a m a z e p in e , a  p o te n t  l iv e r- 
e n z y m e  in d u c e r  (se e  also  In te ra c tìo n s ,  a b o v e).

D is tr ib u tio n  in to  m ilk  h a s  b e e n  ỉo u n d  in  sm d ie s  in  rats.

Preparalions
Proprietary Preparatíora (details a re  given in  Volum e B)

Single-ingredient Preparations. Denm.: Pycompa; Norw.: Fycom- 
pa; Swiíz.: Fycom pa; UK: Fycom pa; USA: Fycompa.

Pheneturide IBAN, riNN)

Ethylphenacemide; Feneturida; Phénéturide; Pherteturidum; 
S-46; <D eH eiypnfl.
(2-Phenylbutyryl)urea.
C,|HMNÀ=3Ó6.2
CAS -  90-49-3.
AĨC —  N03ÁX13. :
ATC Vet —  QN03AX13.
UNII —  878CEI4HGX.

ProỊịle
P h e n e tu r id e  is a n  a c e ty lu re a  a n tie p ile p tic  th a t  h a s  b e e n  
u s e d  o ra lly  in  t h e  ư e a tm e n t  o f  c o m p le x  p a rtia l s e lz u res  w ith  
o r  v v ith o u t s e c o n d a ry  g e n e ra lis a tio n  (p . 506 .1 ).

Preparations
Proprietory Preparations (details a re  given in Volum e B) 

Single-ingredient Preparations. Belg.: Laburide.

Phenobarbital (BAN, riNNì

Ácido íeniletiíbạrbitúrịco; Rẹạobarbitaali; .Fenobarbital; 
Fenọbarbitál; FẹnobarbịtaỊis; Fenobạrbjtona; Phenernalum; 
Phénobarbital; Phenobarbitalum; Pbenobarbitane; -Phenỹ- 
lethylbarbituric Acid; Phenylethyỉmalonyiurea; (DeHOÕaptìn- 

Tan. ’ '(.■■■
’ 5-Ethyi-5-phenyỉbarbituric acid.
C ,2H ,2N20 3=232.2  
CAS —  50-06-6.
ATC— N03AA02.
ATC Vet—  QN03AA02.
UNII —  YQE403BP4D.

S tre e t n a m e s . T h e  íollovving terms h a v e  b e e n  u s e d  a s  'Street 
n a m e s ' (see  p .  v ii) o r  s la n g  n a m e s  fo r  v a rio u s  ỉo rm s  o f 
p h e n o b a rb ita l ;

F een les; P h e n n ie s ;  P h e n o s .

P h a rm a c o p o e ia s .  I n  ơtùi., E ut. (see p . v ỉi), ỉni, Jpn, us, a n d  
V ư t.

P h . E tư . 8 : (P h e n o b a rb ita l) . A  w h i te  o r  a lm o s t w h ite , 
a y s ta l l in e  p o w d e r  o r  c o lo u rless  crysta ls. V ery  slig h tly  
so lu b le  in  vvater; ừ e e ly  s o lu b le  in  a lc o h o l. I t  to rm s  w a te r-  
so lu b le  c o m p o u n d s  w ith  a lk a li h y d ro x id e s  a n d  c a rb o n a tes , 
a n d  w ith  a m m o n ia .

U S P 3 6 : (P h en o b arb ita l). w h i t e ,  o d o u rie ss , g lis ten ín g , sm all 
c rysta ls  o r  a  w h ite  c ry sta llin e  povvder. I t  m a y  e x h ib it 
p o ly m o rp h ism . S o lu b le  1 in  1000 o f w a te r  a n d  1 in  10 of 
a lco h o l; sparing ly  so lu b le  i n  c h lo ro to n n ; so lu b le  in  e th e r  
a n d  in  Solutions o f f ix e d  a lk a ll h y d ro x id e s  a n d  ca rb o n a tes . A 
s a tu ra te d  so lu tio n  in  w a te r  h a s  a  p H  o ỉ a b o u t  5.

PhenobarbHal Sodium IBANM, riNNI 

■^enobarbitaalinatrium; fienobarbịtạị:ịạ5dịco; Fenobarbital 
scxlná sũl; Fenobarbital ;5odowy., fénobarbitalio natrio 

■idruska; Fenobarbitalnatrium;: nPiínòbarbitálTnápium;; Natrii 
Phenobarbitalumí.vPhenẽmatnaữĩảmpirRhénobarbĩtal- 
Natrium; Phénobárbital 5odiqũe; Phenobarbitalum: natri- 
cum; Phenobarbitone Sodiùnĩ; Sodium.PhenyTethylbarbìtu- 
rate; Soluble Phenobarbitone; Haĩpiịỉr ỌeHoỗapÕMTan. -  
Sodium 5-ethyl-5-phenyibarbtùrate. '* *•
CijH,INjNa03-2542 ! "  ^  r n -
CAS —  57-30-7 * - - ^  : ' 11
ATC ■—  N03AA02. ' \  ‘
ATC Vet —  QN03AA02
UNII —  SW9M9BB5K3 ,7

P h a rm a c o p o e ia s .  I n  ơ iin ., Eur. (see  p . v ii) , ln t„ a n d  us.
P h .  E u r .  8: (P h e n o b a rb ita l  S o d ỉu m ). A  w h ite  o r  a lm o s t 
w h ite ,  hygroscopic , c ry s ta llin e  p o w d e r . F re e ly  so lu b le  in  
c a rb o n  d io x id e -free  vvater (a sm a ll a m o u n t  m a y  b e  
in so lu b le ); so lu b le  i n  a lco h o l; p ra c tíc a lly  in so lu b le  in  
d ỉc h lo ro m e th a n e . A  1 0 %  s o lu tio n  in  w a te r  h a s  a  p H  n o t  
g re a te r  th a n  10 .2 . S to re  i n  a ir t ig h t  c o n ta in e rs .

U S P  36: (P h e n o b arb lta l S o d iu m ). F la k y  a y s ta l s ,  o r  w h ite  
crystaU ine  g ran u les , o r  a  w h i te  povvder. I t  is o d o u rle ss  a n d  
h y groscop ic . V ery  so lu b le  in  w a te r;  so lu b le  in  a lc o h o b  
p r a a ic a l ly  in so lu b le  in  c h lo ro to im  a n d  in  e th e r .  p H  o ỉ a  
10 %  so lu tio n  in  w a te r  is be tvveen  9 .2  á n d  10 .2 . S o lu tio n s  
d e c o m p o se  o n  s ta n d in g . S to re  in  a ir t ig h t  c o n ta in e rs .

In co m p atib ỉỉity . P h e n o b a rb ita ỉ  s ó d iu m  is in co m p a tìb le  
vvith m a n y  o th e r  d ru g s  a n d  p h e n o b a rb ita l  m a y  b e  p r e d p i-  
ta te d  h o m  m ix tu re s  c o n ta ín in g  p h e n o b a rb i ta l  so d itu n . 
T h is  p re d p i ta t io n  is d e p e n d e n t  u p o n  th e  c o n c e n tra tio n  
a n d  th e  pH . a n d  a lso  o n  th e  p rese n c e  o ỉ  o th e r  so lven ts .

Stabirrty. E x te m p o ra n e o u s  o ra l p re p a ra tio n s  o ỉ  p h e n o b a r-  
b ita l  lO m g /m L  In  a  1:1 m ix tu re  o f  Ora-Phts a n d  e ith e r  
Ora-Swẹet o r  Ora-Sweet SF (Paddữck, USA) w e re  ío u n d 1 to  
b e  s tab ỉe  fo r a t  le a s t  115 days i n  a m b e r  p las tic  b o ttle s  
s to re d  a t  ro o m  te m p e ra tu re .

I. Cobcr MP, Johnson CE. Stabỉlỉty oỉ an  extemporaneously prcpaređ 
alcohol-free phenobarbitaỉ suspensỉon. Am  J  tìeaỉth-Syst PHarm 2007; 64; 
644-6.

Uses and Administratíon
P h e n o b a rb ita l  is a  b a ib i tu ra te  th a t  m a y  b e  u se d  a s  a n  
a n tie p ile p tic  to  c o n n o l  p a rt ia l  a n d  g e n e ra lis e d  to n ic -d o n ic  
s e iz u res  (p . 5 3 6 .1 ). I t  is a lso  u se d  a s  p a r t  o f t h e  e m e rg e n cy  
m a n a g e m e n t  o f a c u te  s e iz u res  i n d u d in g  s ta tu s  e p iỉep ticu s  
(p. 536 .2 ). •

T h e  dose  sh o u ld  b e  a d ju s te d  to  t h e  n e e d s  o f th e  
in d iv id u a l p a tie n t  to  a c h ỉe v e  a d e q u a te  c o n ư o l  o í se izu res; 
th is  u su a lly  r e q u ire s  p lasm a  c o n c e n tra t ío n s  of 15 to  
4 0  m ic ro g ram s/m L  o r  a ro u n d  60  to  1 8 0 m ic ro m o le s /liư e . 
H o w e v e r, p la sm a -d ru g  c o n c e n tra tio n  m o n ito rin g  is less 
u s e lu l  t h a n  w ith  o th e r  d ru g s  b e c a u se  to le ra n c e  occurs . In  
t h e  UK, th e  u su a l  o ra l  d o se  is 60  to  1 8 0 m g  daily , t a k e n  a t 
n ig h t.  In  th e  USA. to ta l  d a ily  doses  o f  u p  to  3 00  m g  h a v e  
b e e n  g iven .

P h e n o b a rb ita l  s o d iu m  m a y  be  g iv e n  p a re n te ra l ly  as  p a n  
o f  th e  e m e rg e n cy  m a n a g e m e n t  o f a c u te  se iz u res  in d u d in g  
s ta tu s  ep ilep ticus . In  t h e  UK. fo r  t h e  c o n tro l  of s ta tu s  
e p ilep ticu s , doses  of lO m g /k g  to  a  m a x im u m  o f 1 g m a y  b e  
gi v e n  in tra v en o u s ly . T h e  BNF re c o m m e n d s  th a t  in tra -  
v e n o u s  in je c tio n  S o lu tions  s h o u ld  b e  d ilu te d  1 in  10 a n d  
g iv e n  a t  a  ra te  n o t  e x c ee d in g  lO O m g /m in u te . In  so m e 
c o u n tr íe s  in tra m u s c u la r  d o ses  o ỉ  u p  to  3 2 0  m g  h a v e  b e e n  
u se d , r e p e a te d  a lte r  6  h o u r s  ư n e c e ssa ry . H o w e v e r, d o u b ts  
h a v e  b e ẽ n  ex p re sse d  a b o u t  th e  e ỉh c a c y  o f  th e  in tra m u s c u la r  
r o u te  ovving to  t h e  d e la y  in  a c h ie v in g  a d e q u a te  b lo o d  
c o n c e n tra tio n s , a n d  th e  s u b c u ta n e o u s  r o u te  m a y  c a u se  
t is su e  n ecrosis.

F o r  doses  in  c h ild re n , se e  p . 536 .1 .
A s vvith o th e r  a n tie p ile p tic s , w ith d ra w a l  o ỉ  p h e n o b a rb ita l  

th e r a p y  o r  ư a n s i t ío n  to  o r  íro m  a n o th e r  ty p e  o f a n tíe p ile p tic  
th e r a p y  sh o u ld  b e  m a d e  g ra d u a lly  to  a v o id  p r e d p i ta t ìn g  a n  
i n a e a s e  in  th e  f re q u e n c y  o f  se izu res . F o r  a  d iscu ssio n  o n  
v v h e th e r  o r  n o t  to  w i th d ra w  a n tie p ile p tic  th e r a p y  in  se iz u re -  
ừ e e p a t ie n ts ,  see  p . 5 0 6 .1 .

P h e n o b a rb ita l  h a s  a lso  b e e n  u s e d  as  a  h y p n o tỉc  a n d  
se d a tiv e  b u t  d ru g s  s u c h  as  t h e  b e n z o d ia z e p in e s  a re  
p re íe rre d .

P h e n o b a rb i ta l  s t im u la te s  t h e  e n z y m e s  in  h e p a tic  
m ic ro so m e s  resp o n s ib le  fo r  th e  m e ta b o lism  o f  so m e d ru g s 
a n d  n o rm a l  b o d y  c o n s ti tu e n ts  in d u d in g  b iliru b in . á n d  for
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th is  r e a s o n  i t  b a s  b e e n  u se d  to  r e d u c e  h y p e rb il iru b in a e m ia  
i n  n e o n a ta l  ja u n d ic e .

P h e n o b a ib i ta l  m a g n e s iu m  a n d  p h e n o b a rb i ta l  d ie th y la -  
m in e  h a v e  a lso  b e e n  u se d .

T e ư a b a m a te  is a  c o m p le x  o í  p h e n o b a rb i ta l ,  d i íe b a rb a -  
m a té ,  a n d  íe b a ib a m a te  b u t  its  u s e  h a s  b e e n  a s s o d a te d  w ith  
th e  d e v e lo p m e n t  o f h e p a titis .

Administration in children. P h e n o b a rb i ta l  m a y  b e  u s e d  in  
c h ild re n  as  a n  a n tie p ile p tic  to  c o n ơ o l  a lỉ ío rm s  o f  ep ile p sy  
e x c e p t a b se n c e  se iz u res . I t  is a lso  u s e d  a$ p a r t  o f  th e  e m e r -  
g e n c y  m a n a g e m e n t  o f  s ta tu s  e p ile p tíc u s . T h e  d o ses  g iv en  
b e lo w  fo r  a lỉ in d ic a tío n s  a re  th o s e  r e c o m m e n d e d  b y  th e  
BNFC in  t h e  UK
F o r  ư e a tm e n t  o f  ep ilep sy , t h e  ỉo llo w in g  d o se s  a re  g iv en  
o ra lly , u n le s s  s ta te d  o th e n v is e ,  a c co rd in g  to  age:
•  n e o n a te s :  a n  in it ia l  d o se  o f  2 0  m g /k g  b y  slovv in tra v e n o u s  

Ịn je c tio n , t h e n  2 .5  to  5 m g /k g  o n c e  d a ily  b y  s lo w  
in tr a v e n o u s  in je c tìo n  o r  o ra lly , a d ju s te d  a c c o rd in g  to  
re sp o n se

•  ỉ  m o n th  to  12 yea rs : a n  in it ia l  do se  o f 1 to  1 .5 m g /k g  
tw ic e  da ily , in c re a se d  b y  2 m g /k g  daily  i l  n e c essa ry  to  a 
u s u a l  m a in te n a n c e  dose  o f 2 .5  to  4 m g /k g  o n c e  o r  tw ice  
daily

•  12 to  18 y ea rs : 6 0  to  1 8 0 m g  o n c e  daily
F o r  s ta tu s  ep ile p tic u s , th e  ío llovving d o ses  a re  g iv en  
in ư a v e n o u s ly ,  a c co rd in g  to  age:
•  n e o n a te  to  12 y ca rs : a n  in itìa l d o se  o f 2 0  m g /k g , fo llo w ed  

b y  2 .5  to  5 m g /k g  o n c e  o r  tw ic e  daily
•  12 to  18 yea rs : a n  in itia l do se  o f  2 0 m g /k g  ( to a  m a x im u m  

o f 1 g ), fo llo w e d  b y  3 00  m g  tw ic e  d aily
I n tr a v e n o u s  in je c tio n  So lu tions s h o u ld  b e  d ilu te d  1 in  10 
a n d  g iv e n  a t  a  r a te  n o t  e x c e e d in g  1 m g /k g  p e r  m in u ie .

Cerebral malaría. V a río u s  s tu d ie s  h a v e  in v es tig a te d  
w h e th e r  a n tie p ile p tic s  a re  b e n e ũ d a l  in  p r e v e n t in g  se iz u res  
o r  lo n g - te rm  n e u ro lo g ica l d isab ility  t h a t  m a y  b e  a s so d a te d  
w ith  c e re b ra l  m a la ria  (p. 6 4 4 .1 ). S in g le  in tr a m u s c u la i  
d o ses  oi p h e n o b a ib i ta l  r a n g in g  t o m  3 .5 m g /k g  to  
2 0 m g /k g  h a v e  b e e n  re p o r te d  t o  b e  e h e c tiv e  a n tic o n v u l-  
s a n ts 1-2 b u t  i t  w a s  a lso  ĩo u n d  th a t  t h e  h ig h e r  dose  w as 
a s s o d a te d  w ith  a  d o u b lin g  o f  m o rta li ty .1 A  sy s te m a tic  
r e v ie w ,’ th a t  i n d u d e d  th e se  tw o  s tu d ie s  as  w e ll as  o th e r  
d a ta , c o n d u d e d  th a t  p h e n o b a rb i ta l  s h o u ld  n o t  b e  g iv en  
r o u tin e ly  to  p a tie n ts  w i th  c e re b ra l  m a la ria  as  it m ig h t 
in c re a se  m o rta li ty .  VVHƠ4 h a s  a lso  e x p re s se d  th e  o p in io n  
th a t  p ro p h y la c tic  a n tic o n v u ls a n ts  c a n n o t  b e  rec o m - 
m e n d ẽ d .

If  c o n v u ls io n s  d o  occu r, W H Ơ * h a s  n o te d  th a t  ư e a tm e n t  
s h o u ld  b e  s im iỉa i  to  th a t  ío r  r e p e a te d  se iz u re s  íro m  a n y  
c a u se .

1- VVhite NJ, t í  ai. Single dose phenobarbìtone preveots convulsions ỉn 
cerebral maUria. Lanctí 1988; ỉỉ: 64-6.

2. Crawley J. tí  aỉ. Ettect ol pheạdbarbUonc on seìxure ỉrequency and 
mortaliry ỉn childhood ccrebral malarỉa: a random ừed. controỉỉed 
inrerventìon ỉtudy. Lanctí 2000; 3S5:“?01-6.

3. M crem ikm i M M  Marson AG. Routinc intíconvulsants íor treatíng 
cerebral ma ỉa rỉa. Available in The C ođưane D aubase oí Systcmatic 
Revinvs; Issue 2. Chlcbesĩen John W!Iey; 2002 (accessed 09/06/08).

4. WHO. GuùUlina for ứu treaùrttíư ọf malaria. 2nd ed. Geneva: 2010. Also
avaỉỉabỉe at: http://whqlibdoc.who.int/publications/2010/
9789241547925_eng.pdl Ịaccessed 08/06/10) Ưpdate (issued Apriỉ
2011), avaỉỉabỉe ãc  htrp://www.who.inưm alaiía/publications/atoz/ 
maỉ_treaichiỉd_revised.pdỉ (accessed 20/05/11)

Epilepsy. P h e n o b a rb ita l  is u s e d  in  th e  t r e a tm e n t  o f ep i-  
le p sy  (p. 5 0 6 .1 ) fo r  p a rt ia l  s e iz u res  vvith o r  vv ith o u t sec- 
o n d a ry  g e n e ra lis a tío n  a n d  ío r  p r im a ry  g e n e ra lis e d  to n ic -  
d o n ỉc  s e iz u res . I t  m a y  also  b e  tr ie d  ío r  a ty p ic a l  ab sen c e , 
a to n ic ,  a n d  to n lc  s e iz u res  b u t  is  n o t  e ữ e c tiv e  in  a b se n c e  
se iz u res . H o w e v e r, t h e  u s e ĩu ln e s s  o f  p h e n o b a rb ita l  is lim - 
i te d  b y  p ro b le m s  o f  s e d a tio n  in  a d u lts  a n d  p a ra d o x ic a l 
e x d te m e n t  in  c h ild re n . T h e re  is a lso  c o n c e m  a b o u t  its  
eH ects o n  b e h a v io u r  a n d  c o g n it io n  in  c h ild re n . P h e n o b a r-  
b i ta l  i s  t h e r e ỉo r e  u s u a lly  T eserved  ỉo r  u s e  in  cases u n r e -  
s p o n s iv e  to  o th e r  a n tíe p ile p tic s . a l th o u g h  so m e  h a v e  su g - 
g e s te d  t h a t  its  lo w  co s t a n d  b ro a d  e íũ c a c y  m a k e  it a 
su ita b le  f ir s t- lin e  d ru g  in  d e v e lo p in g  c o u n tr ie s .

R e íe re n c e s .
1. Pal DK, a  ai. Randomiscd conữollcd uial to asscss acccpubility oi 

phenòbatbỉtal for chỉlđhood cpilepsy in n ir i l  Inđỉa. Lanctì 1998: 351:
19-23.

2. Kwan p. Brodie MJ. P henobỉib iu l lo r the trearniem  of epilepsy in the 
21st centuiy: a criúcal review. E pikp tù  2004; 43: 1141-9.

3. W ỉhnshurst JM. van Toom R. Use of phenobarbitone íor treâỉing 
childhood epilepsy in re»urce-poor countries. S A ỊrM ttU 2005: »5: 392. 
394. 396.

4. W ang wz. a al. EHicacy aisessment o ỉ pbenobarbital in epilepsy: a large 
com munity-based lntervenúon o ial in rural Chlna. Larntt Nturol 2006; 
S: 46-52.

Febrile convulsions. P h e n o b a rb ita l  h a s  b e e n  u s e d  p r o p h y -  
lac ticaD y in  c h ild re n  th o u g h t  to  b e  a t  risk  o f  re c u r re n c e  o f 
íe b r i le  c o n v u ls io n s  (p. 5 1 1 .2 ), b u t  ro u tin e  u se  of 
a n tie p ile p tic s  is n o  Io n g e r  r e c o m m e n d e d .

R e íe re n c e s .
1. Newton RW. Randomlsed controlled trials of phenobarbitone and 

valproaie in  lebrile convuldons. A nh  Dá Chiu 1988: 63:1189-91.

2. panvell JR. «  al. Phenobaibital lor Icbrile seizurei: ehectỉ on  intelligence 
and on seâu re  recurrence. N EngỊ J  M td  1990; 322: 364-9. Correction. 
ibU. 1992: 326: 144.

Neonatol abstinence syndrome. F o r  r e ỉe re n c e  to  t h e  u s e
o f p h e n o b a rb i ta l  fo r  t h e  t r e a tm e n t  o f  n e o n a te s  w i th  o p io id  
a b s tin e n c e  s y n d ro m e , s e e  p . 110 .1 .

Neonatal intraventrieular hoemorrhage. P h e n o b a rb ita l  is 
One o f  s e v era l d ru g s  th a t  h a s  b e e n  tr ie d  to  p r e v e n t  th e  
d e v e lo p m e n t o f  n e o n a ta l  in t r a v e n tr ic u la r  h a e m o r rh a g e  
(p. 1 1 28 .3 ). In ít ia l  s tu d ie s 1' ’ o f a n te n a ta l  u se  in  th e  
m o th e r  w e re  p ro m is in g . b u t  a  la rg e r  ra n d o m ỉse d  s tu d y 4 in  
6 1 0  vvom en ía i le d  to  sh o w  a n y  e ffec t o f a n te n a ta l  p h e n o -  
b a rb ita l  o n  i n d d e n c e  o r  se v e r i ty  o í  in tia v e n t r ic u la r  
h a e m o r rh a g e . A n  a s se s sm e n t o f  su rv iv in g  in ía n ts  th a t  
c o u ld  b e  tra c e d  a t  a b o u t  2 0  m o n th s  o f ag e  a lso  í o u n d  th a i  
a n te n a ta l  p h e n o b a rb i ta l  h a d  n o  a p p a re n t  effec t o n  n e u ro -  
d e v e lo p m e n ta l  o u tc o m e .’ A sy s te m atic  revìevv4 o f  th e se  
a n d  o th e r  s tu d ie s  c o n c lu d e d  th a t  g iv in g  p h e n o b a rb i ta l  
b e ío re  p re te rm  b ir th  c a n n o t  be  r e c o m m e n d e d  to r  r o u tin e  
d in ic a t  p rac tice ; s tra te g ie s  for (u tu re  s tu d ie s  w e re  su g - 
g ts te d  to  im p ro v e  m e th o d o lo g y . S tu d ie s  of use in  n e o n a te s  
h a v e  also  shovvn in c o n s is te n t  resu lts . A sy s te m atic  revievv7 
o f s tu d ie s  o f p h e n o b a rb ita l  (or p ro p h y la x is  o f  in ir a v e n tr i-  
c u la r  h a e m o r rh a g e  in  p re te rm  n e o n a te s  c o n d u d e d  th a t  
p o s tn a ta l  u se  c a n n o t  b e  r e c o m m e n d e d  e ith e r, a n d  is asso - 
d a te d  w ith  a n  in c re a se d  n e e d  fo r m e c h a n ic a l  v e n ti la t io n .

1. Kaempí JW, t í  ai. Anienatal phenobarbital íor (he prevention of 
periventricular and im ravenirícular hemorrhage: a double-blind. 
randomiaed. placebo-conirolled. multihospital trỉal. J Pedúitr 1990; 
117: 933-8.

2. Bames ER. Thompson DF. Antenatal phenobarbital 10 prevent or 
minimỉze ỉntravem rícuỉar hem onhage ìn the Iow-birthweight neonate. 
Ann Pharmacữìher 1993; 27: 49-52.

3. Thorp JA. tí  at. Anicpartum vitamin K and phenobarbiral for preveming 
intravemricular hcmorrhage in the premature newbom: a randomized. 
double-blind. placebo-controlled trial. Obsttt Cyntcoỉ 1994; 83: 70-6.

4. Shankaran s. tí aì. The ettect of antenatal phenobarbital therapy on 
neonatal intracranlal hemorrhage in prcierm iníanis. N EngU M td  1997; 
337: 466-71.

5. Shankaran s. tí al. Neurodevelopmenta] outcome uf prem ature iníants 
ahcr antenatal phenobarbltaì exposure. Am J Obsttí Cyntcoì 2002; 187: 
171-7 .

6. Crowtber CA. tí  al. Phenobarbiia! prior to preterm birth for preventữig 
neonaial perivennricular haemorrhage. Available in The Cochrane 
Database of Sysỉematic Reviews; Issue 1. Chichester: John Wiley; 2010 
(accessed 25/08/10).

7. Whỉtelaw A, Odd D. Postnatal phenobarbital íor the prevention of 
intraventrícuỉar hem orrhage in prcierm iníants. Availabỉe in The 
Cochrane Database oí Systematic Reviews; tssue 4. Chichesier; John 
wilcy; 2007 (accessed 09/06/08).

Neonatal seixures. S o m e  c o n s id e r  p h e n o b a rb ita l  to  b e  th e  
m a in s ta y  o f ư e a tm e n t  fo r  a ll ty p e s  o f n e o n a ta l  s e iz u res  
(p. 5 1 1 .3 ). In  a  s tu d y 1 in  120 n e o n a te s  vvith d in ic a l  se i- 
z u re  a c tiv ity  o f  v a iy in g  a e tio lo g y , 4 8  w e re  c o n ơ o l le d  by  
a n  in itia l i n ư a v e n o u s  lo ad in g  d o se  o f  p h e n o b a rb i ta l  15 to  
2 0 m g /k g  o v e r  10 10 15 m in u te s .  a n d  a í u r th e r  37  w e re  
c o n tro lle d  b y  s e q u e n tia l  b o lu s  d o ses  o í p h e n o b a rb ic a l 5 to  
lO m g /k g  e v e ry  2 0  to  3 0  m in u te s  u p  to  a s e ru m  c o n c e n tra -  
l io n  of 4 0 m ic ro g ra m s/m L . O í t h e  r e m a in in g  35 n e o n a te s  
o n ly  7  re s p o n đ e d  vvhen  th e  se ru m -p h e n o b a rb ita l  c o n c e n -  
tra t io n  w as in c re a se d  to  lO O m icro g ram s/m L , 13 re q u ire d  
a d d it io n  of a  s e c o n d  a n tie p ile p tic  ( p h e n y to in  o r  lo ra z e -  
p a m ) a n d  4  vvere c o n tro lle d  b y  a d d it io n  of a  t h ir d  d ru g . 
P h e n o b a rb ita l  a lo n e  c a n  e íte c tiv e ly  c o n tro l  se iz u re s  in  th e  
m a jo r íty  o f n e o n a te s  w i th  r e c u r r e n t  s e iz u re  ac tiv ity .

P h e n o b a rb ita l  g iv e n  p r o p h y la a ic a l ly  as a  s ing le  do se  of 
a b o u t 4 0 m g /k g  in ư a v e n o u s ly  o v e r  o n e  h o u r  h a s  a lso  b e e n  
shovvn to  b e  e H ec tiv e  in  r e d u d n g  th e  in d d e n c e  o f  s e iz u res  
in  15 in ía n ts  w i th  se v e re  p e rin a ta l  a sp h y x ia  c o m p a re d  w ith  
a c o n ư o l  g ro u p  w h o  o n ly  re c e iv ed  p h e n o b a rb i ta l  if th e r e  
w a s  c lin ica l e v id e n c e  o f s e iz u res .2 S u b se q u e n t fo llo w -u p  
o v e r  3 y e a rs  su g g e ste d  th a t  p ro p h y la c tic  p h e n o b a rb i ta l  
m ig h t a lso  im p ro v e  la te r  n e u ro lo g ic a l  o u tc o m e .2 H o w e v e r, a 
la te r  re ư o s p e c tiv e  c o h o r t  s tu d y ’ ío u n d  n o  s ign iQ can t 
d ư íe re n c e  in  th e  r a te  o f  se iz u re  r e c u ư e n c e  a n d  d e v e lo p - 
m e n ta l  o u tc o m e  be tv v een  in la n ts  w h o  w e re  d isc h a rg ed  w ith  
p ro p h y la c tic  p h e n o b a rb i ta l  (33  p a tie n ts )  a n d  th o s e  w h o  
w e re  d isc h a rg ed  vvdthout a n y  a n tỉe p ile p tic s  (99).

1. Gllman JT. tí  al. Rapid sequenrìal phenobarbital ưeatm ent of neonau l 
seỉzures. Ptdi&tria 1989; 83: 674-8.

2. Haỉl RT, tí  ai. High'dose phenobarbita! therapy ỉn term new bom  iníams 
with severe Ị>eiinatal asphyxia: a randomized. prospeaive study vvith 
three-year follow-up. J  Pediatr 1998; 132: 345-8.

3. Guillet R. Kwon J. Scizure recurrence and developmental disabUỉtìes 
aíter neonatal seizures: outcomes are unrelated to use of phenobarbital 
propbylaxis. J  child Neuroi 2007; 22: 389-95.

Stahis epileptícus. P h e n o b a rb ita l  g iv en  in tra v e n o u s ly  is 
a n  a l te m a t iv e  to  in ư a v e n o u s  p h e n y to in  in  th e  m a n a g e -  
m e n t  o f s ta tu s  e p ile p tic u s  (p. 5 1 0 .2 ). I t  sh o u ld  n o t  b e  u se d  
in  p a tie n ts  w h o  h a v e  r e c e n tly  re c e iv ed  o ral p h e n o b a rb ita l  
o r  p r im id o n e .

A lth o u g h  o n e  s tu d y 1 su g g e ste d  th a t  p h e n o b a rb i ta l  m ig h t 
b e  a t  lea s t as e ííe c tiv e , safe. a n d  p rac tic a l as d ia z e p a m  w ith  
p h e n y to in  fo r th e  in it ia l  t r e a im e n t  o f  c o n v u ls iv e  s ta tu s

e p ile p tic u s , i t  te n d s  to  b e  re se rv e d  fo r  p a tie n ts  w h o  d o  n  )t 
r e s p o n d  to  b e n z o d ia z e p in e s  o r  p h e n y to in .

1. S h iner DM. a  ứl. T ieatm ent of su tu s  rpUeptỉcui: a prospectì c 
com pirison of diazcpam and phcnytoin versus phenobăih ỉũ l a. d 
optional phenytoỈD. Nmrobgy 1988; 38: 202-7.

Wilh<lrawcii syndromes. P h e n o b a rb ita l  is  u s e d  in  s o n e  
c e n ư e s  ío r  th e  m a n a g e m e n t  o f a lc o h o l w i th d ra w  li 
s y n d ro m e  (p . 1 7 3 5 .1 ), b u t  h a s  a  lo w e r  s a íe ty  p ro B le  t h a i  
b e n z o d ia z e p in e s  ( th e  ư e a tm e n t  o ỉ  ch o ic e )  a n d  c re a te s  ử  e 
p o te n t ia l  fo r  m u ltip le  d ru g  in te ra c tio n s .  A d d itio n a lly , a 
la c k  o f  w e ll-d e fin e d  s tu d ie s  m a k e  its  ro le  d iữ ic u lt  to  
a s se s s .1 H ovvever, i t  h a s  b e e n  re p o r te d  o f  u s e  in  res is ta i t 
ca se s .2

1. Rodgers JE. Croưch MA. Phenobarbitaỉ for aicohoỉ wỉthdraw li 
syndrome. Am J Health-Syst Pharm 1999; 56: 175-8.

2. Hayner CE, tí  aì. Phenobarbltaỉ treaunent in a patìent with resista Ít 
alcõhol wiihdrawal syndrome. Pharmacothtrapy 2009; 29: 875-8.

Dependence and Withdrawal
As fo r  th e  b a rb i tu ra te s  (see  A m o b a rb ita l, p . 1 0 3 8 .1 ).

Adverse Effects
T h e  m o s t  í r e q u e n t  a d v e rs e  e ffe c t  a s s o c ia te d  w it  1 
p h e n o b a rb i ta l  is s e d a iio n , b u t  th is  o í te n  b e c o m e s  le: s 
m a rk e d  vvith c o n tin u e d  u se . L ike so m e  o f th e  o th f  r 
a n tie p ile p tic s , p h e n o b a rb ita l  m a y  p ro d u c e  s u b tle  m o o  i 
c h a n g e s  a n d  im p a irm e n t  oi c o g n it io n  a n d  m e m o r y  th a t  m a  y 
n o t  b e  a p p a re n t  v v ithou t te s ũ n g . D e p re ssio n  m a y  o c c u r.

P ro lo n g e d  u se  c an  o c c as io n a lly  re su lt  in  ío la te  d e h d e n ọ  ; 
ra re ly , m e g a lo b la s tic  a n a e m ia  h a s  b e e n  r e p o r te d .  T h e re  s 
so m e  e v id e n c e  th a t  p h e n o b a rb i ta l  in te r te re s  w i th  v ita m in  :) 
m e ta b o lism .

A t h ig h  d o ses  n y s ta g m u s  a n d  a ta x ìa  m a y  o c c u r  a n d  t h :  
ty p ica l b a rb i tu ra te - in d u c e d  re sp ira to ry  d e p re s s io n  m a ! 
b e c o m e  se v ere . O v e rd o sa g e  c a n  p ro v e  ía ta l;  to x ic  e í íe o s  
in c lu d e  c o m a , s e v e re  r e s p ira to ry  a n d  c a rd io v a sc u la r  
d e p re ss io n . vvith h y p o te n s io n  a n d  sh o c k  le a d in g  to  re n a l  
ía i lu re .  H y p o th e rm ia  m a y  o c c u r, w i th  a sso c ia te d  p y rex ia  
d u r ín g  rec o v e ry . skin b lis te rs  (b u lla e )  r e p o n e d ly  o c c u r  in 
a b o u t  6 %  o( p a tie n ts  vvith b a rb i tu ra te  o v e rd o se .

S o d iu m  sa lts  o f  b a rb i tu ra te s  h a v e  a v e ry  h ig h  p H  in 
so lu tio n . a n d  n e c ro s is  h a s  fo llo w e d  s u b c u ta n e o u s  in je a io : i  
o r  e x tra v a sa tio n . In tra v e n o u s  i n je a io n s  c a n  b e  h a z a rd o u s  
a n d  c a u se  h y p o te n s io n , sh o ck . la ry n g o sp a sm , a n d  a p n o e a , 
e sp ec ia lly  if g iv e n  to o  rap id ly .

H y p e rse n sú iv ity  rea c tio n s  o c c u r  in  a sm aU  p r o p o r t io n  C){ 
p a tie n ts ;  sk in  rea c tio n s  a re  r e p o r te d  in  1 to  3 %  o f p a tie n ts  
ta k in g  p h e n o b a rb iia l ,  a n d  a re  m o s t  c o m m o n ly  m a c u lo p a p -  
u la r ,  m o rb illifo rm . o r  s c a r la t in iío rm  ra s h e s .  M o re  s e v e r í  
re a c tio n s  su c h  as e x ío lia t iv e  d e rm a tìt is , S te v e n s - J o h n s o n  
sy n d ro m e , a n d  to x ic  e p id e rm a l n e c ro ly s is  a re  e x tre m e l  ' 
r a re .  H e p a titis  a n d  d is tu rb a n c e s  o f l iv e r  íu n c t io n  h a v e  b e e n  
re p o r te d .

P arad o x ic a l e x d te m e n t ,  res tle ssn c ss , a n d  c o n íu s io n  m av  
s o m e tim e s  o c c u r  in  th e  e ld e rly , a n d  irr ita b il ity  a n d  
h y p e ra c tiv ity  m a y  o c c u r in  c h ild re n .

N e o n a ta l  d ru g  d e p e n d e n c e  a n d  s y m p to m s  re se m b lin g  
v i ta m in  K d e h c ie n c y  h a v e  b e e n  re p o r te d  in  in ía n ts  b o m  to  
m o th e r s  w h o  re c e iv ed  p h e n o b a rb i ta l  d u r in g  p re g n a n c y . 
C o n g e n ita l  m a l lo rm a tio n s  h a v e  b e e n  re p o r te d  m  c h ild re n  of 
w o m e n  tv h o  rec e iv e d  p h e n o b a rb i ta l  d u r in g  p r e g n a n c y  b u t 
t h e  c a u sa l ro le  o f  th e  d ru g  is a  m a t te r  o f so m e  d e b a te .

E ffects on the blood. F o r t h e  e ỉĩe c ts  o f  a n tíe p ile p tic s  
i n d u d in g  p h e n o b a rb i ta l  o n  s e iu m  ío la te ,  see  u n d e r  
P h e n y to in ,  p . 5 40 .2 .

E ffects o n  b o n e .  F o r th e  e l í e n s  o f  an tie p U e p tic s  i n d u d in g  
p h e n o b a rb i ta l  o n  b o n e  a n d  o n  c a ld u m  a n d  v i ta m in  r  
m eta b o lism , se e  u n d e r  P h e n y to in ,  p . 5 4 0 .2 .

E f fe d s  o n  c o n n e c tiv e  t is s u e .  T h e  u s e  o í  p h e n o b a rb i ta ỉ  anc 
p r im id o n e  h a s  b e e n  a s s o d a te d  w ith  th e  d e v e lo p m e n t  o 
Ò u p u y tr e n 's  c o n ư a a u r e ,  £ rozen  s h o u ld e r ,  L e d d e rh o se ’: 
sy n d ro m e , P e y ro n ie 's  d isease , ỉ ĩb ro m a s . a n d  g e n e ra l  jo in  
p a in .1

I. Martson RH, tí  al. Barbỉiuraỉe-related connective lỉssue disorders. Arứ  
ĩntrm  Med 1989; 149: 911-14.

E ffects o n  t h e  e n d o c r ín e  S y s tem . F o r  m e n t io n  o f  th t  
e ííe c ts  o f a n tie p ile p tic s  o n  sexual [unction in  m a le  e p ile p tú  
p a tie n ts ,  see  u n d e r  P h e n y to in ,  p . 540 .3 .

B a rb itu ra ie s  m a y  re d u c e  s e ru m  c o n c e n ư a tio n s  o f  thyroic 
h o rm o n e s  t h r o u g h  e n z y m e  in d u c t io n — see u n d e r  In te rac -  
t io n s  of L e v o th y ro x in e , p . 2 3 4 1 .3 .

E ffects o n  th e  liver. F o r  m e n t io n  o f  th e  e ííe c ts  of p h e n o -  
b a rb ỉta l  o n  t h e  liver, see  u n d e r  P h e n y to in ,  p .  5 41 .1 .

E ffects o n  m e n ta l  h m c tio n . F o r  a  r e v ie w  o f  th e  e ííe c ts  oi 
a n tie p ile p tic s , i n d u d in g  p h e n o b a rb i ta l ,  o n  cognition and  
mood ( in c lu d in g  th e  r isk  o í  s u id d a l  id e a tio n ) ,  see  p . 508 .3 . 

DEPRESSON. F o llo w -u p  o f  2 8  p a tie n ts  ag e d  6  to  16 w h o  h ad  
rec e iv e d  p h e n o b a rb i ta l  o r  c a rb a m a z e p in e  fo r  e p ile p sy  ind i-
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c a te d  th a t  t h e  ra te  o f m a jo r  d e p re ss io n  w a s  s ig n iíic a n tly  
h ig h e r  in  th o s e  rec e iv in g  p h e n o b a rb i ta l .1 I t  w a s  rec o m - 
m e n d e d  th a t  t r e a tm e n t  vvith p h e n o b a rb i ta l  s h o u ld  b e  
a v o id e d  p a rt ic u la r ly  in  p a tíe n ts  w i th  a  p e rs o n a l  o r  ía m ily  
h is to ry  o f a n  a ffec tiv e  d iso rd e r; p a tie n ts  w h o  d o  rece iv e  ít  
s h o u ld  b e  m o n ito re d  fo r sy m p to m s  o f d e p re s s io n .

1. Brent DA, t í  ai. Phenobarbỉtaỉ treaưnem  and major depressive dỉsorđer 
in children witb epOepsy: a naturalỉstic follow-up. Pediaữia 1990; 85: 
1086-91.

CHSĨURBED BEHAVĨOUR. D is tu rb e d  b e h a v io u r  is a  rec o g n ised  
a d v e rse  e ffec t o f  p h e n o b a rb ita l , e s p e đ a l ly  i n  c h ild re n  a n d  
th e  e ld e rly ; h o w e v e r , n o  ex cess  in  b e h a v io u r a l  a d v e rse  
effec ts  w a s  s e e n 1 o n  fo lIo w -u p  fo r  u p  to  12 m o n th s  in  4 0  
c h ild re n  w h o  to o k  p h e n o b a rb i ta l  w h e n  c o m p a re d  w i th  45  
vvho to o k  c a rb a m a z e p in e .

1. Banu SH. t í  aỉ. Sìde eổects oí phenobarbital and carbamazepine in 
childhood epìlepsy: randomised controlled ưỉaL Abridged version: BMJ 
2007; 334: 1207-10. Fufl vcrsion: http://wvrw.braj.com/cgi/reprinư 
334/7605/1207 (acccssed 09/06/08)

Hypersensỉtivhỵ. A n  a n tie p ile p tic  h y p e rse n s it iv ity  
s y n d ro m e , c o m p ris in g  íev e r , ra sh , a n d  ly m p h a d e n o p a th y  
a n d  less  c o m m o n ly  ly m p h o c y to sis , a n d  l iv e r  a n d  o th e r  
o rg a n  in v o lv e m e n t,  h a s  b e e n  a s s o d a te d  w i th  so m e  
a n tie p ile p tic s  i n d u đ in g  p h e n o b a rb i ta l .1'2 S o m e  h a v e  es ti-  
m a te d  th e  i n ã d e n c e  a t  1 in  1 000  to  1 ÚI 10 0 0 0  n e w  e x p o - 
su re s  to  a ro m a tic  a n tic o n v u ls a n ts ,1'2 b u t  th e  t r u e  i n d d e n c e  
is u n k n o w n  d u e  to  v a r i a t i o n s in  p r e s e n ta t io n  a n d  re p o r t-  
in g . T h e  sy n d ro m e  o c c u rs  m o s t  h e q u e n t ly  o n  firs t e x p o -  
su re  to  th e  d ru g . w i th  in it ia l  sy m p to m s  s ta r t in g  anyvvhere  
bervveen  1 a n d  8  w eek s  a f te r  e x p o su re . In  p re v io u s ly  se n -  
s itised  in d iv id u a ls  th e  re a c t io n  m a y  o c c u r  v v ith in  1 d a y  of 
re c h a lle n g e . T h e  p o te n tia l  fo r  c ro s s - re a c tiv ity  b e tw e e n  
c a rb a m a z e p in e , p h e n o b a rb ita l , a n d  p h e n y to in  is a b o u t 
7 5 % , a n d  p a tie n ts  w h o  d e v e lo p  th e  s y n d ro m e , a n d  th e ir  
d o s e  re la tiv e s , sh o u ld  b e  w a m e d  o f  th e  r isk  a s so d a te d  
w ith  u se  o f th e s e  a iự ie p ile p tic s .1

]. Knowles SR, t í  ơ i  Andconvuỉsani hypersensỉri vity syndrome: inddence, 
prevendon and  management. Drug Saftíy 1999; 21: 489-501.

2. Bessmertny o ,  t í  ai. Antlepiỉeptic hypcrscnsitivỉty syndrom c ỉn children. 
Aìtn Pharmacother 2001; 35: 533-8.

Treatment of Adverse Effects
As fo r  th e  b a rb itu ra te s  (see  A m o b a rb ita l , p . 1 0 3 8 .1 ).

Precautions
P h e n o b a rb ita l  a n d  o th e r  b a rb i tu ra te s  s h o u ld  b e  u se d  w ith  
c a re  in  c h ild re n  a n d  in  e ld e r ly  o r  d e b il i ta te d  p a tie n ts , in  
th o se  in  a c u te  p a in , a n d  in  th o se  w ith  d e p re s s iv e  d iso rders. 
P h e n o b a rb ita l  sh o u ld  b e  u s e d  w i th  c a u tio n  in  p a tie n ts  w ith  
im p a ire d  h e p a t i c  ren a l, o r  re sp ira to ry  íu n c t io n ;  its  u se  is 
c o n tra - in d ic a te d  in  th o se  vvith s e v e re  re sp ira to ry  d ep re s -  
sion .

Breost feedir>g. T he  A m e ric a n  A c a d e m y  o f  P e d ia tr ic s1 c o n -  
s iders  th a t  p h e n o b a ib i ta l  s h o u ld  b e  g iv e n  w i th  c a u tío n  to  
b r e a s t- te e d in g  m o th e rs , s in c e  th e r e  h a v e  b e e n  s ig n iíìcan t 
a d v e rse  e h e c ts  i n d u d in g  s e d a tio n  a n d  m e th a e m o g lo b in -  
a e m ia  in  n u rs in g  in ỉa n ts .  T h e  BNF a lso  a d v ise s  c a u tio n  
d u r in g  b re a s t  íeed in g . B o th  a u th o r i t ie s  m a k e  s im ila r  
r e c o m m e n d a tio n s  for p r im id o n e .

F o r  ỉu r th e r  c o m m e n t ổ n  a n tie p ile p tic  t h e r a p y  a n d  b re a s t  
íee d in g , see  p . 508 .3 .

1. American Academy of Pediairics. The transíer of drugs and other 
Chemicals inro human milk. Pediatria 2001; 108: 776-89. [Retỉred May 
2010] Correction. ibid.ì 1029. Also avaỉlable at: hrcp://aappoỉỉcy. 
aappublications.Org/cgi/coment/full/pedlacncs%3bl08/3/776 (accessed 
09/06/08)

Driving. F o r  a  c o m m e n t o n  a n tie p ile p tic  d ru g s  a n d  d riv - 
ing , see  p . 5 0 9 .2 .

Neonates. C a re  sh o u ld  b e  ta k e n  vvhen  g iv in g  p h e n o b a rb i-  
ta l o ra lly  as  t h e  e lix ir to  n e o n a te s  b e c a u se  r e g u la r  d o sin g  
c o u ld  re s u lt  in  a lco h o l to x id ty  [ th e  BP 2 0 1 4  ío rm u la t io n  
contains 3 8 % v /v  a lc o h o l] .1 A q u e o u s  p re p a ra tio n s  a re  
m o re  re a d ily  m a d e  u s in g  th e  s o d iu m  sa lt t h a n  th e  a d d .2

1. Colquhoun-Flannery w . W heeler R. Treatỉng neonataỉ jaundỉce wỉth 
phenobarbitone: the ỉnadvertent admỉnỉstratỉon of sỉgniGcant doses of 
ethyl alcohol. Arth Dù Chiu  1992; 67: 152.

2. Leach F. Treatỉng neonatal íaundice w ỉth phenobaibỉtone: the 
inadvenent administratiõn of signiScant doses of ethyl alcohol. Ardt 
Dis Chiu  1992; 67: 152.

Porphyria. T h e  D rug  D a ta b a se  fo r  A c u te  P o rp h y ria , c o m - 
p ile d  b y  t h e  N o m e g ia n  P o rp h y ria  C e n tre  (N A PO S) a n d  
th e  P o rp h y ria  C e n ư e  S tv e d en , d a s s ih e s  p h e n o b a rb i ta l  as 
p o rp h y r in o g e n ic ;  i t  s h o u ld  b e  p re sc r ib e d  o n ly  fo r  co m p e l-  
lin g  re a s o n s  a n d  p re c a u t io n s  s h o u ld  b e  ta k e n  in  all 
p a tie n ts . '

1. The Drug Database tor Acute Porphyria. Available at: http://www. 
drugs-potphyria.org (accessed 17/10/11)

Pregnancy. F o r  c o m m e n ts  o n  th e  m a n a g e m e n t  o í e p ilep sy  
d u r in g  p r e g n a n c y , see  p . 5 09 .2 .

C o n g e n ita l  c ra n io ỉa d a l  a n d  d ig ỉta l a b n o rm a ỉit ie s  a n d , 
less c o m m o n ly , d e f t  lip  a n d  p a la te  h a v e  b e e n  d e sc rib ed  w ith

an tie p ile p tic s  in d u d in g  p h e n o b a rb ita l. In utero e x p o s u re  to  
p h e n o b a rb ita l  m ig h t re su lt  in  n e o n a ta l  s e d a tio n  a n d  d ru g  
d e p e n d e n c e  a n d  a lso  in  n e o n a ta l  b lee d in g  d u e  to  v i ta in in  K 
đ e h d e n c y .

Interactions
T h e re  a re  c o m p le x  in te ra c tio n s  b e tw e e n  a n tíe p ile p tíc s , a n d  
to x id ty  m a y  b e  e n h a n c e d  vvithou t a  c o rre sp o n d in g  in c re a se  
in  a n tie p ile p tic  a c tiv ity . S u c h  in te ra c tío n s  a re  v e ry  v a ria b le  
a n d  u n p re d ic ta b le  a n d  p lasm a  m o n ito rin g  is o h e n  a d v isa b le  
vvith c o m b in a tio n  th e ra p y . V a lp ro a te  a n d  p h e n y to in  h a v e  
b e e n  re p o r te d  to  c a u se  rises  ỉn  p h e n o b a rb i ta l  ( a n d  
p rim id o n e )  c o n c e n t ia t io n s  in  p lasm a .

T h e  eH ects o f p h e n o b a rb ita ỉ  a n d  o th e r  b a rb i tu ra te s  a re  
e n h a n c e d  b y  o th e r  CNS d e p re ssa n ts  in c lu d in g  a ỉc o h o l.

P h e n o b a rb ita l  a n d  o th e r  b a rb itu ra te s  m a y  re d u c e  th e  
a c tiv ity  o f m a n y  d ru g s  b y  in cre a sin g  th e  r a te  o í  m e ta b o lism  
th ro u g h  in d u c t io n  o f d ru g -m e ta b o lis in g  e n z y m e s  in  l iv e r  
m ic ro so m es.

A n a lg e s ic s . Dỉxtropropoxyphme 65 m g  g iv e n  th re e  t im e s  
d a ily  to  4  e p ile p tic  p a tie n ts  s tab ilised  o n  p h e h o b a rb i ta l  
th e ra p y  in c re a se d  se ru m -p h e n o b a rb ita l  c o n c e n t ta t io n  b y  8 
to  2 9 %  b u t  th is  w a s  n o t  co n s id e red  of m a jo r  im p o r ta n c e  
in  lig h t  o f t h e  n o rm a lly  ac ce p te d  th e ra p e u tic  r a n g e  fo r 
p h e n o b a rb i ta l .1

F o r  th e  e h e c t  o f p h e n o b a rb ita l  o n  fenoprofen, mtihadone, 
a n d petkidine, see  p . 59 .3 , p . 90 .3 , a n d  p . 1 23 .2 , resp e c tiv e ly . 
E n z y m e - in d u d n g  an tiep ilep tic s  su c h  as p h e n o b a rb i ta l  a lso  
a ffec t th e  th re s h o ld  fo r th e  u se  o f  a n tid o te  in  th e  t r e a tm e n t  
o f  paracetamoỉ p o iso n in g , see  p. 118.3.

1. Hansen BS, M a/. InGuence of dextropropoxyphene on steady State 
serum levels and protein bỉndỉng of three anti-eplleptic drugs ỉn man. 
Aeta Ncurol Scanđ 1980; 61: 357-67.

A n lio rrh y th m ic s . F o r  th e  effec t o f  b a rb i tu ra te s  s u c h  as 
p h e n o b a rb ita l  o n  dừopyramide, lidocaine, a n d  quinidine, see  
p . 1365.2 , p . 19 9 5 .1 , a n d  p. 1483.1, re sp ec tiv e ly .

A n t ib a c te r ia ls .  S e ru m  c o n c e n tra tío n s  o ỉ  p h e n y to in  a n d  
p h e n o b a rb ita l  in  a  p rev io u s ly  s tab ilised  p a tie n t  w e re  
in c re a se d  w h e n  h e  to o k  chloramphenicoư S u b s e q u e n t  
m o n ito rin g  re v e a le d  a  s im ila r effec t w h e n  c h lo ra m p h e n i-  
col w a s  ta k e n  w ith  p h e n o b a rb ita l  a lo n e . I n  t u m ,  p h e n o -  
b a rb ita l m a y  a f f e a  s e m m  c o n c e n tra tio n s  o f  c h ỉo ra m p h e n i-  
co l (see  p. 2 5 9 .1 ).

B a rb itu ra te s  su c h  as p h e n o b a rb ita l  a n d  p r im id o n e  m a y  
e n h a n c e  th e  m eta b o lism  o f doxycydine.1

1. Koup JR, a  li .  Imeracdon oí chlotamphenicol w ith phenytoin and 
phenobarbitaỉ. ơ in  Pharmacoì Ther 1978; 24: 571-5.

2. Neuvonen PJ, tí  ai. EHect of antiepileptic drugs on the eUmỉnatỉon oỉ 
various tetracydine derivatỉves. EurJ Clin Pharmacol 1975; 9: 147-54.

A n tìc o a g u la n ts .  F o r  th e  effect o f b a rb itu ra te s  s u c h  as  p h e -  
n o b a rb ita l  a n d  p r im id o n e  o n  warfarin a n d  o th e r  c o u m -  
a rin s , see  p. 1532.1 .

A n t id e p r e s s a n ts .  As w ith  all an tie p ile p tic s, a n tid e p re s s a n ts  
m a y  a n ta g o n ise  th e  a n tie p ile p tic  ac tiv ity  o f  p h e n o b a ib i ta l  
b y  lovvering th e  co n v u ls iv e  th re sh o ld .

St John’s wort h a s  b e e n  shovvn to  in d u c e  se v era l d ru g  
m e ta b o lis in g  e n z y m e s  (see p. 4 4 9 .3 )  a n d  so  m ig h t re d u c e  
th e  b lo o d  c o n c e n tra tio n s  o f p h e n o b a rb ita l , a n d  in c re a se  th e  
se iz u re  r isk .1

F o r th e  effec t o f p h e n o b a rb ita l  o n  a n tid e p re s sa n ts ,  see  
u n d e r  t h e  m o n o g ra p h s  fo r amitriptyline ( u n d e r  B a rb itu ra te s , 
p . 4 0 6 .3 ), bupropion (p. 4 1 0 .2 ), Ịluoxetine (p . 4 2 4 .2 ), lỉthium 
(p. 4 3 1 .3 ), a n d  mianserin (p . 43 5 .2 ).

In h ib itio n  o f d ru g -m e ta b o lis in g  e n z y m e s  b y  MAOIs m a y  
e n h a n c e  th e  effec ts of b a rb itu ra tes .

1. CSM/MCA. Reminden St John 's wort (Hypericum pertoratum ) 
interaaỉons. Current Probtcms 2000; 26: 6-7. Also avaiỉable at: h ttp :// 
ww w .m hra.gov. uk/home/ídcpIg?ldcServíce*GET_FlLE6-dDocName=-
CON007462& RevisionSeleaionM ethod=LatestReIeased (accessed 
09/06/08)

A n tiep ilep tic s . In te ra c tỉo n s  m a y  o c c u r ư  p h e n o b a rb i ta l  is 
g iv e n  w ith  o th e r  a n tiep ilep tic s, of w h ic h  p ro b a b ly  th e  
m o st s ig n iũ c a n t is th e  in te ra c tio n  w ith  valproate. V a lp ro a te  
in c re a se s  p la s m a -p h e n o b a rb ita l  c o n c e n tra tio n  b y  a  
re p o r te d  17 to  4 8 % ,1 a n d  it m ay  b e  n e c essa ry  to  re d u c e  
th e  d o se  o f  p h e n o b a rb ita l  in  so m e p a tie n ts .1-2 T h e  
m e c h a n ism  fo r th e  in c re a se  a p p e ãrs  to  b e  in h ib i tio n  o f  th e  
m eta b o lism  ol p h e n o b a rb ita l , re su ltin g  in  re d u c e d  d e a r -  
a n c e ;2-3 v a lp ro a te  a p p e a rs  to  in h ib it  b o th  th e  d ire c t N-g lu -  
c o s id a tio n  o f  p h e n o b a rb ita l  a n d  th e  O -g lu c u ro n id a tio n  o f 
p - h y d ro x y p h e n o b a ib ita l .4 H ovvever, p h e n o b a rb i ta l  r e d p r o -  
ca llý  ỉn c rê a se s  th e  d e a ra n c e  o f v a lp ro a te , a n d  th e  v a l-  
p ro ã te  d o se  m a y  a lso  n e e d  to  b e  a d ju s te d .5

A  s im ila r ly  c o m p le x  in te ra c tio n  ex is ts  b e tw e e n  p h e n o -  
b a ib i ta l  a n d  phcnỹtain. P h e n y to in  c a n  in c re a se  p la s m a  
c o n c e n tra tio n s  o f  p h e n o b a rb ita l  in  so m e  p a tie n ts 6 s in c e  th e  
tw o  d ru g s  c o m p e te  fo r  m e ta b o lism  b y  th e  sa m e  e n z y m e  
System , b u t  o th e r  e v id e n c e  suggests th a t  w h e r e  th is  O ccurs it  
is r a re ly  o f  s lg n iũ c a n t m a g n itu d e .7 S im ilarly , a l th o u g h  
p h e n o b a rb i ta l  in d u c e s  th e  m e ta b o lism  o f  p h e n y to in  i t  is

a lso , as stated, a  co m p e titiv e  in h ib i to r  a n d  in  p rac tic e  th e  
tvvo e ííects a p p e a r  to  b a la n c e  o u t, vvith ra re ly  a n y  n e e d  fo r 
d o se  a d ju s tm e n t .7‘’  H o w e v e r, d o sa g e  a d ju s tm e n t  o f 
p h e n o b a r b i ta l  m a y  b e  c ru c la l  í o r  s o m e  p a t i e n t s . 10 
M e asu re m e n t o f s e ru m  c o n c e n ư a tio n s  o í  p h e n y to in  a n d  
p h e n o b a rb ita l in  o n e  p a t ie n t10 shovved t h a t  in  h e r  case, 
la rg e  in a e a s e s  in  s e ru m -p h e n o b a rb ita l  c o n c e n tra tío n s  
re s u lte d  h o m  u s e  w ith  p h e n y to in ;  th e  in creases  w e re  
c o n c e n ơ a tio n -d e p e n d e n t.

T h e  GA BA -agonist, progabide h a s  also  b e e n  re p o r te d  tọ  
c a u se  a s ign iũcan t in c re a se  in  p h e n o b a rb ita l  c o n c e n tra tio n s  
w h e n  th e  tw o  w e re  g iv en  to g e th e r  to  h e a lth y  su b je c ts .u

N e u ro to x id ty , a tt r ib u te d  to  a n  in c re a se  in  p lasm a  
c o n c en tra tio n s  o f  p h e n o b a rb ita l , h a s  b e e n  s e e n 12 ỉn  õ n e  
p a tie n t  tak ing  p h e n o b a rb ita l  a n d  so đ iu m  v a lp ro a te  w h e n  
ỹelbamate w a s  a d d e d  to  t r e a tm e n t .  T h e  d o s a g e  o f 
p h e n o b a rb ita l h a d  a lre a d y  b e e n  re d u c e đ  b e ío re  t re a tm e n t  
w i th  le lb am ate  w a s  s ta r te d . D a ta  h o m  a p h a im a c o k in e tic  
s tu d y 13 in d ica ted  th a t  t h e  in te ra c tio n  m a y  re su lt  h o m  th e  
in h ib itio n  of p h e n o b a rb ita l  h y d ro x y la tio n  b y  fe lb a m a te .

Vigabatrin h a s  b e e n  re p o r te d  to  lo w e r  p lasm a  c o n c e n tra -  
t ío n s  o í  p h e n o b a rb ita l in  so m e  p a tie n ts ,14 a lth o u g h  dosage  
c h a n g e s  w ere n o t  n e c essa ry  in  th e se  p a tie n ts .

H igh  dose o f  oxcarbazepine m a y  in c re a se  th e  p lasm a  
c o n c en tra tio n s  o f  p h e n o b a rb ita l  b u t  th is  w a s  th o u g h t  
u n lik e ly  to  b e  c lin ica lly  s ig n ih c a n t;15 c o n v erse ly  p h e n o -  
b a rb ita l  m ay re d u c e  th e  p lasm a  c o n c e n tra tio n s  of th e  a c tiv e  
m e ta b o lite  of o x c a rb a z e p in e  (p. 534 .2 ).

F o r th e  eH ect o f p h e n o b a rb ita l  o n  th e  m e ta b o lism  of 
o th e r  an tiep llep tics, se e  u n d e r  Carbamaĩtpine, p . 516 .3 , 
Diazepam, p. 1069 .1 , Ethosuximide, p . 521 .3 , Lamoữigine, 
p . 530 .1 , Tiagabine, p . 5 50 .3 , a n d  Zonừamide, p . 561 .3 .

1. Richens A, Ahraad s. Conưollcd trìal of sodium valproate ỉn severe 
epilcpsy. BMJ 1975; 4: 255-6.
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Ther 1980; 27: 515-21.
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14. Browne TR. tí  ai. A muỉtỉcentre study oỉ vỉgabatrỉn íor drug-resistant 
epiiepsy. BrJClin Pharmaeol 1989; 27 (suppỉ): 95S-100S.

15. Hossain M. tí ai. Drug-drug ỉnteraction profiỉe of oxcarbazepine ỉn 
chiỉdren and adults. Ncuralogỵ 1999; 52 (suppỉ 2): A525.

A n i i f u n g a ls .  F o r  th e  e h e c t  o f p h e n o b a rb ita l  o n  gnseoỷulvin, 
see  p .  583.1, a n d  o n  itraconazole, see  p . 585 .1 .

A n l in e o p la s t i c s .  F o r  th e  e ííe c t o f p h e n o b a rb ita l  o n  tenipo- 
ỉide. see p . 867 .2 .

A n t i p r o ( o z o a l ỉ .  F o r th e  e f f e a  o f  p h e n o b a rb ita l  o n  metra- 
nidazole, see p . 9 39 .2 .

A n tip s y c h o t ic s .  As w ith  all a n tiep ilep tic s, a n tip sy ch o tics  
m a y  a n tag o n ise  th e  a n tie p ile p tic  ac tiv ity  of p h e n o b a rb ita l  
b y  lo tvering  th e  c o n v u ls iv e  th re sh o ld .

F o r  th e  e ffe r t  of p h e n o b a rb ita l  o n  an tip sy ch o tics, see  
u n d e r  c h lo rp ro m a z in e , p . 1052.2.

A n t iv i r a l s .  A  p a tie n t  s tab ilised  o n  p h e n o b a rb ita l  100 m g  
d a ily  h a d  a n  e p iso d e  o f se iz u res  4  w e e k s  a h e r  s ta r tin g  
HAART th e ra p y  w ith  ab acav ir, d id an o s in e , r ito n a v ir-  
b o o s te d  tìp ra n av ir , a n d  e n íu v ir t id e .1 T h e  p a tie n t 's  p h e n o -  
b a ib i ta l  p lasm a  c o n c e n tra tio n s  h a d  ỉa ỉ le n  h o m  16 to  
8 m ic ro g ra m s/m l. a n d  a n  in c re a se  in  th e  p h e n o b a rb ita ỉ  
d o sag e  to  1 5 0 m g  d aily  w a s  r e q u lre d  to  res to re  c o n c e n tta -  
t ío n s . T he t ip ra n a v ir /r ito n a v ir  c o m p o n e n t  of HAART th e r -  
a p y  w a s  co n s id e red  to  b e  resp o n sib le .

F o r  th e  p o ssib le  effec t o f  p h e n o b a rb ita l  o n  HIV-prottase 
inhibiton, sẽe p . 987 .3 .

1. Bonora s. t í  aỉ. Clỉnicaỉỉy sỉgnỉficant drug ỉnteractỉon between 
tipranarir-rltonavir and phenobàrbitaỉ in an HIV-infected subjecL ơ in  
ỉnỊtct Dà 2007; 45: 1654-5.

B e ta  b lo d c e r s .  F o r  th e  e fỉe c t o ỉ  b a rb im ra te s  o n  b e ta  b lock- 
ers , see  A nxio ly tics a n d  A n d p sy c h o tic s , u n d e r  In te ra c tio n s  
o f B e ta  B lockers, p . 1322 .1 .

http://wvrw.braj.com/cgi/reprin%c6%b0
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Caldum-channel blockers. F o r  th e  e ffe c t o f p h e n o b a rb ita l  
o n  dikydrữpyridùte calríum-charmel blockcrs, see  u n đ e r  N iíe -  
d ip in e , p . 14 5 3 .3 , a n d  o n  vtrapamil, s e e  p . 1525.2 .

Cardioc glycosides. P h e n o b a rb i ta l  m a y  g re a d y  ac ce le ra te  
t h e  m e ta b o lism  o ỉ  digitoxin (p . 1 3 5 3 .2 ).

Cdosporín. F o r  t h e  e ỉíe c t  o ỉ  p h e n o b a rb i ta l  o n  d d o s p o r in ,  
s e e  p . 1 956 .3 .

Corticosteroids. F o r  t h e  e ỉ ỉe c t  o f  p h e n o b a rb i ta l  o n  co rti-  
co s te ro id s , see  p . 16 1 9 .3 .

Diuretics. S e ru m -p h e n o b a rb i ta l  c o n c e n tra t io n s  w e re  ra ised  
in  8  o f 10 ep ile p tic  p a tie n ts  ta k in g  p h e n o b a rb ita l  a n d  a d d i-  
t ío n a l  a n tie p ile p tic s  w h e n  g iv e n  ỷurosemidt 4 0  m g  th rc e  
tũ n e s  d a ily  fo r  4  vveeks.1 T h is  m ig h t  h a v e  b e e n  th e  c a u se  
o f  drovvsiness in  5 o f  14 p a tic n ts ,  3 o{ w h o m  h a d  to  s to p  
h iro se m id e .

1. Ahmad s, eí al. Comrolled trial of írusetnỉdc as an amiepileptỉc drug in 
íocal epilepsy. Brdơin Pharmacoĩ 1976; 3: 621-5.

Levothyroxine. F o r  th e  e tte c ts  o f b a rb i tu ra te s  o n  le v o th y r-  
o x in e . s e e  p . 2 3 4 1 .3 .

Montehikoỉt. F o r th e  e ffe c t o f p h e n o b a rb ita l  o n  m o n te lu -  
k a s t, se e  p .  1216.1 .

Sex hormones. F o r  th e  e ííe c t  o f p h e n o b a rb i ta l  o n  sex  h o r-  
m o n e s  in  oral amtraceptivcs, se e  p . 2 2 4 3 .2 .

TheophỵHine. F o r  t h e  e f fe r t  of p h e n o b a rb ita l  o n  th e o -  
p h y lũ n é , see  p . 12 3 5 .1 .

Voccines. ỉnỊhưraa vacãnation c a n  c a u se  p ro lo n g e d  rises in  
s e ru m -p h e n o b a rb ita l  c o n c e n tra t io n s  in  so m e  p a tie n ts .1

1. Jann  MW, R donc  GS. Effect oí infỉuenza vacdne on serum 
andconvulsant concentrations. ơùt Pharm 1986; 5:817-20.

Vitainins. Pyridoxine r e d u c e d  se ru m -p h e n o b a rb ita l  c o n c e n -  
t ra t ío n s  in  5 p a t ìe n ts .1 P la sm a  c o n c e n tra tìo n s  o f  p h e n o b a r-  
b ita l a n d  p r im id o n e  a re  p o ss ib ly  r e d u c e d  b y  fotic acìd a n d  
folinic aád. F o r  t h e  e ffe c t o f  a n tie p ile p tic s , in d u d in g  p h e -  
n o b a r b i t a l  o n  vitamin D c o n c e n tra t ío n s .  see  E líec ts o n  
B o n e , u n d e r  A d v e rse  E ffec ts  o f  P h e n y to in ,  p . 540 .2 .

I. Hansson 0, SiỉUnpaa M. pyridcndne and scnun concemratỉon oí 
phenytoỉn and phenobarbitone. Lanat 1976; L* 256.

Pharmacokinetics
L ike o th e r  b a rb i tu ra te s  p h e n o b a rb i ta l  is rea d ily  ab so rb e d  
í ro m  th e  g a s tro in te s tin a l  ư a c t ,  a l th o u g h  i t  is re la tiv e ly  lip id- 
in so iu b le ;  p e a k  c o n c e n tra t io n s  o c c u r  a b o u t  2  h o u rs  ã í te r  
o ra l  d o se s  a n d  w i th in  4  h o u r s  o ỉ in tr a m u s c u la r  doses.

P h e n o b a ib i ta l  ũ  a b o u t  4 5  to  6 0 %  b o u n d  to  p lasm a  
p ro te in s  a n d  is o n ly  p a r t ly  m e ta b o lis e d  in  th e  liv e r. A b o u t 
2 5 %  o f  a  d o se  is e x c re te d  in  th e  u p n e  u n c h a n g e d  a t  n o rm a l 
u r in a r y  p H . T h e  p la sm a  haU -lU e is a b o u t  75  to  120 h o u is  in  
a d u lts  b u t  is g re a tly  p ro lo n g e d  in  n e o n a te s ,  a n d  sh o r te r  
( a b o u t  21 to  7 5  h o u rs )  in  c h ỉld re n . P h e n o b a rb ita l  k in e tic s  
s h o w  c o n s id e ra b le  in te r ín d iv id u a l  v a ria tio n .

M o n i to r ín g  o f  p l a s m a  c o n c e n ư a t i o n s  h a s  b e e n  
p e r ío r m e d  as  a n  a iđ  i n  a sse ss in g  co n tx o l a n d  th e  th e ra p e u tic  
r a n g e  o f  p la s m a -p h e n o b a rb i ta l  h a s  b e e n  q u o te d  as  15 to  
4 0  m ic ro g ra m s/m L  o r  a r o u n d  6 0  to  1 8 0 m ic ro m o le s /li tre .

P h e n o b a rb i ta l  c ro sse s  th e  p la c e n ta ỉ  b a r r ie r  a n d  is 
d is t r ib u te d  in to  b re a s t  m i!k .

T h e  p h a rm a c o k in e tíc s  o f  p h e n o b a rb i ta l  a re  aH ected  if 
g lv e n  w i tb  o th e r  a n tíe p ile p tic s  (see  u n d e r  In te ra c tio n s , 
p . 5 3 7 .2 ).

P r e p a r a t í o n s

Proprielory Preparations (details a rc  given in  Volum e B)

Single-ingredient Preporotiom. Arg.: Alepsal; G ardenal; Lum inal; 
L um inaletas; N e tư o g a b a ỉb  Belg.: G ardenal; Braz.: Barbiưon; 
Carbital; Edhanol; Fenocris; G arbital; G ardenal; U niíenobarb; 
Cz.: Lum in al' Phenaem al; Ph en aem ale tten ; Denm.: Fenemal; 
Fr.: A paroxal; G ardenal; K an eu ro n ; Ger.: Luminal; Lum inalet- 
ten ; Gr.: G ardenal: K an eu ro n ; Lum idrops; Hong Kong-. Uni- 
F en o f; Hung.: Sevenal; Sevenale tta ; India: Barbee; Emgard; 
E pitan; Penobarb ; G ardenal; L um inab  Phenetone; ỉndon.: Sibi- 
tab  ItaL: G ardenale; L um inale ; Mac.: A lepsal' Fenabbo ttf; 
Norw.: Fenem al; Phữipp.: L um inab  PoL: Lum inaliưn; PorL: 
B ialm inal; Lum inal; Lum inaletas; Rus.: V alocordin
(BanoxopAHH); SA.fr.: L ethyb  Sedabarb; Spain: G ardenal; Lum i- 
nal; Lum inaletas; Sw eí: F enem ab  Switz.: A phenylbaibit; 
L u m in a lt; Thai.: Elixir P henobarb ; G ardenal; M enobarb t; phe- 
nobarb ; P henoco+7 P h eno tal; Turk.: Lum inal; L um inaletten; 
USA: Lum inal; Venei.: G ardenal.

Mubiingradiant Prepcnulions. Arg.: Cum aúl-L-); Lotoquis; Btỉg.: 
V ethoine; Braz.: Vagostesyb Canad.: Bellergal; D id o p h e iĩt;  
O n-te Abalgìn.- B aldm in; Bulacyl; Ergobelan; Sinpasm on; Val- 
p in ; China: M  u  s h u  a .:  A ln ag o n t; Sanep ilt; Fr.:
Alepsal; Gr.: D ip h e n a t Hong Ktmg: Sed ralt; Uni-Theodal+; 
Hưng.: G enn iád -C : M eristin; RadiponỶ: T roparihum ; ĩndiar. 
Alergin; A sm apax; B arb ito in ; Beetal; Cadiphylate; Cortasthm a; 
D ilan tin  w ith  P h e n o b a rb ita lt;  E pilan  C; Epiphen; Episol Plus;

Ergophen; G aroin; Indon.: B ellapheen; D italin; Piptal; Israel: 
P hilina lt; PhilinetỶ: ItáL: G am ibetal Com plex; M etinal-Idanto i- 
na  u  Jpn: T rancolon P; Mac.: A lepsal C om puesto; Gam ibetal 
C om plext; Paliatil; PoL: Bellergot; M ilocardln; PorL: Antí- 
A sm atico t; Rus.: A ndipal (AHOHDan); B arboval (EapốoBaa); Bel- 
latam inal (EeiunraMHHaa); Pagluỉeral (riarjiiO(ị)epaji); Pentabu ỉen  
((IcinaSyẬeu); Pentalg in  Plus ( n e n r a n n i H  rbooc); Pentalgin-N  
(IleirranrHH-H); Pyralgin (IlHpanrKH); Q uin talg ine  (K im nannui); 
Santoperalgin (CaHTonepam-HH); Santotitralgin
(CaHnmnpaarHH); Sedal-M  (Ceoan-M); Sedalgin-Neo 
(CeAaaum-H eo); Tetralgin (TeipanrHH); T heophedrinum -N  
(TeoộeapMH-H); V aloserdin (BanocepAHH); S_A/r.: A dco-Pheno- 
barb itone  Vitalet; D onnatalỷ ; M illerspast; N atrophylline Com- 
p o u n d t:  Propain F o n e ; Spain: R e d u to n a t; Thai.: Beneraỷ; 
N eu ram ũ o n e ; Turk.: Bellergal; Para-N ox; Pedim at; Ukr.: 
Barboval (EapCoaan); C orvaldinum  (KopaaAOHH); Corvaltab 
(KopBanraô); Pentased  (IleHTacea); Sedal-M  (Cenan-M); Tetralgin 
(TerpanrMH); USA: AUcabel; A ntispasm odic E lixin Bel-Phen- 
Ergot S b  Bellacane; Bellam ine+; Bellatal; Bellergal-S; D onna- 
tal; Folẽrgot-DF; H yosophen; PB-Hyos; Phenerbel-S ; Q uadra- 
pax; Q uadrinal; Se-D onna PB HYOS; Servira; Susano; Tedrigen; 
Theodrine; Venez.: Ervostal; Traveget.

Phonracopoeial Preparationi
BP 2014: Paediatric phenobarb ita l Oral Solution; Phenobarbital 
Elixin P henobarb ital lnjection; phenobarb ita l Sodium  Tablets; 
Phenobatb itat Tablets:
U SP 36: P henobarb ítal Elixir; phenobarb ita l O ral Suspension: 
Phenobarbital Sodium  íor In je a io n ; Phenobarb ital Sodium  
In jection ; P h enobarb ital Tablets; T heophy lline , E phedrine  
Hydrochloride, a n d  phenobarb ita l Tablets.

Phensuxim ide ISAM. riNNi

Fensuksimidi; Fensúximid; Fensuximida; Phensuximidum;
(DeHCyKCMMMA
AÍ-Methyl-2-phenylsuccinimide.
C„H„N02=Ì89J 
CAS —  86-34-0.
ATC —  N03AD02.
ATC Vet —  QN03AD02.
UNII —  6VM.9C3S5G

P h a rm o c o p o e ia s .  In  us.
U S P  36: (P h e n su x im id e ) .  A w h i te  to  o f í-w h i te  c ry sta llin e  
povvder. Is o d o u r le s s  o r  h a s  n o t  m o re  t h a n  a s lig h t o d o u r . 
S ligh tly  so lu b le  in  vvater; so lu b le  in  a lco h o l; v e ry  so lu b le  in  
c h lo ro ío rm . S to re  in  a ir t ig h t  c o n ta in e rs .

PrọẠVe
P h e n su x im id e  is a  s u c đ n im id e  a n ú e p iie p tic  w i th  a c tio n s  
sim U ar to  th o se  o f e th o s u x im id e  (p. 52 1 .1 ), b u t  it  is r e p o r te d  
to  b e  less  e ííe c tiv e .

Preparations
Pharmocopoeial Preparotions
U SP 36: P hensuxim ide  Capsules.

Phenytoin (BAN, USAN, riNNị

Diíenilhidantoína; Diphenylhydantoin; Fanantina;. Fenantoi- 
na,- Fenitoin; Feniĩofna; Fenitoinas; Penytoiini; Fenytoin; 
Fenytoina; Phenantoinum; phénytoĩne; Phenytoinưm;
OeHHTOMH.
5,5-Diphenylhydantoin; 5,5-Diphenylim'idazolidine-2,4- 
dione.
C15H,jN2Oj=2523 
CAS —  57-41-0.
ATC —  N03AB02.
ATC Vet —  QN03AB02.
UNII —  6158TKW0C5.

P tia rm a c o p o e ia s .  I n  Eur. (see  p. v ii), Int., Jpn, us, a n d  Viet. 
P h . E u r .  8: (P h e n y to in ) .  A vvhite o r  a lm o s t w h i te ,  a y s ta l l in e  
p o w d e r . P rac tica lly  in so lu b le  in  w a te r;  sp a rin g ly  so lu b le  in  
a lc o h o l; v e ry  s lig h tly  so lu b le  in  d ic h lo ro m e th a n e . It 
d isso lves in  d ilu te  S o lu tio n s  o f  a lk a li hydro x d d es.

U S P  3 6 : ( P h e n y to in ) .  A  v v h ite , o d o u r le s s  p o v v d er. 
P rac tica lly  in so lu b le  in  w a te r;  so lu b le  in  h o t  a lc o h o l; 
s lig h tly  so lu b le  in  co ld  a lc o h o l, in  c h lo ro ío rm , a n d  in  e th e r .  
S to re  in  a ir t ig h t  c o n ta in e rs .

Phenytoỉn Sodium (BANM, riNNAAi

Diphenin; Penitoin Sodyum; Penrtoína sódica; Fenitoin- 
nátrium; Fenitoinó riaưio druska; Fenytoiininatrium; Fenytòih; 
sodná SÙI; Penytoina sodowa; Penytoinnatrium; Natrii 
Phenytoinum; Phenỵtoin-Naừium; Phénytộine sodique;, 
Phenytoinum natricum; Soluble Phenytoin; Haĩpmă 
©eHMTOMH.
C15HnN2Na02=2743 
CAS —  630-93-3.
ATC —  N03AB02.

ATC Vei —  QN03AB02. ■ ,
UNII —  41824318M

P h a rm a c o p o e io s .  I n  Chín., Eur. (see  p . v ii), ỉnt., Jpn, a n d  u. '. 

P h .  E u r .  8: (P h e n y to in  S o d iu m ). A  w h i te  o r  a lm o s t v vh ití, 
s lig h tly  h y g ro sc o p ic , c ry s ta ll in e  p o w d e r .  S o lu b le  in  w ate r 
a n d  in  a lc o h o l;  p ra c tíc a lly  in so lu b le  in  d ic h lo r o m e th a n t . 
S to re  in  a ir t ig h t  c o n ta in e is .

U S P  36 : ( P h e n y to in  S o d iu m ). A  w h ite ,  o d o u r le s s  p o w d e r .  1 ĩ 
s o m e w h a t h y g ro sc o p ic  a n d  o n  e x p o su re  to  a ir  g ra d u a ll r 
abso rb s  c a rb o n  d io x id e . P re e ly  so lu b le  ỉn  vvater, t h e  so lu tio i I 
u su a lly  b e in g  so m e v v h a t tu rb id  d u e  to  p a rt ia l  h y d ro ly s is  a n  I 
a b so rp tio n  o f  c a rb o n  d io x id e ; so lu b le  in  a lc o h o l; p r a c t ic a l l ' 
in so lu b le  in  c h lo ro ío rm  a n d  in  e th e r .  S to re  in  a ir tig h : 
c o n ta in e rs .

In co m p o tíb ilily . P h e n y t o i n  s o d lu m  o n l y  r e m a i n s  i n  so lu  
d o n  v v h e n  t h e  p H  is  c o n s id e r a b ly  a l k a l i n e  ( a b o u t  1 0  to  12 
a n d  t h e r e  h a v e  b e e n  r e p o r t s  o f  lo s s  o f  c la r i t y  o r  p r e d p i t a  
d o n  o f  p h e n y t o i n  c r y s ta l s  w h e n  S o lu t io n s  o f  p h e n y to i r  
s o d iu m  f o r  i n j e c t i o n  h a v e  b e e n  m ix e d  w i t h  o t h e r  d r u g s 1' 
o r  a d d e d  to  i n ư a v e n o u s  i n í u s i o n  f lu id s ,7' 10 w h i i e  b in d in í  
h a s  b e e n  r e p o n e d  a l t c r  a d d i t i o n  to  e n t e r a l  n u t r i t i o n  s o lu  
r i o n s .11 A  p h e n y t o i n  p r e c ip i t a t e  h a s  b lo c k e d  im p la n te c  
C e n tra l  v e n o u s  a c c e s s  d e v ic e s  a í t e r  t h e  i n a d v e r t e n t  a d m ix  
t u r e  o f  p h e n y t o i n  s o d iu m  w i th  g lu c o s e  5 %  o r  g lu c o s e  ir 
s o d iu m  c h lo r id e  (p H  4 ) ;12' 15 t h e  b lo c k a g e  c a n  b e  su c c e s s  
íu l ly  d e a r e d  b y  t h e  lo c a l i n s t i l l a t i o n  o f  s o d iu m  b ic a t b o n a t t  
8 .4 %  t o  i n c r e a s e  t h e  p H  o l  t h e  m c d i u m .

1. Misgen R. Compaiibituíes and  incompatibituie? of some incravenou 
solurion admỉxtures. Am J  H np Phann 1965; 22: 92-4.

2. Patel JA, Phillips GL A guide lo physỉcal compatibiliiy of iniravenou 
dmg admixtures. Am J Hosp Pharm 1966; 23: 409-11.

3. Klameros KJ, ti aỉ. Siabiỉity oí niuoglyccrin in inưavenous admixtUTCS 
Am ]  Hosp Pharm 1984; 41: 303-5.

4. Hasegavva GR, Eder JF. Visual compaiibiliiy of dobutam ine hydro 
chloríde vvith Olher injcctable drugs. Am J Hosp Pharm 1984; 41:949-51

5. Gayed AA, tt  aỉ. Visua! companbiiity oí diliiazcm injccuon vvith variou.1 
diluents and  medỉcatìonỉ during simulated Y-sỉte injection. Am J  Health 
Syst Phantt 1995; 52: 516-20.

6. Trissel LA, et al. Compatibility oỉ propoíol ỉnjecuble cmulsion with 
seỉccied drugs duríng simulaicd Y-siie administration. Am J  Health-Sys. 
Pharm 1997; 54: 1287-92.

7. Bauman JL  et aỉ. Phenytoin crysuỉlizaỉion in intravenous Ouids. Druí 
ĩnteỉì ơ in  Pharm 1977; 11: 646-9.

8. Bauman JL, Siepler JK. Intravcnous phcnyxoin (conciuded). N Ertýl J 
Med 1977; 296: 111.

9. Cloyd JC, et a i  Concentration-tỉme proíìle oí phenyioin afier admixturc 
with small volumes of imravvnous íỉuids. Am J Hosp Pharm 1978; 35:45- 
8.

\0 . Gvacona N, tỉ flỉ. CrỷsvaUoaúữn oỉ ÚVỈV* phcny\om  pTtpaĩaứoTứ m  
intravenous Solutions. Am J  Hosp Pharm 1982; 39: 630—4.

11. Miỉỉer svv, Strom JG. Siability of phcnytoin in thrce enteral nuưíent 
iormulas Am J  Hơsp Pharm 1988; 45: 2529-32

12. AJdnwande Kỉ, Keehn DM. Dissolutỉon of phenyioin precipítate with 
sodium bicarbonate in an ocduded cenưal varíous acccss dcvice. Ann 
PharmacothcT 1995; 29: 707-9.

13. Tse CST, Abdulỉah R. Dissolving phcnytoín precipiiate in Central venous 
access dcvice. Ann Intem Med 1998; 128: 1049.

Uses and Administration
P h e n y to in  is  a  h y d a n to in  a n tíe p ile p tíc  u se d  to  c o n tro l 
p a rt ía l  a n d  g e n e ra lis e d  to n ic -c lo n ic  s e íiu re s  (see  E pilepsy , 
p . 53 9 .2 ). I t  is a lso  u se d  as  p a r t  o f th e  e m e rg e n c y  t r e a tm e n t  
o f s ta tu s  e p ile p d c u s  (p . 5 3 9 .3 ) a n d  h a s  b e e n  u s e d  for th e  
p re v e n r io n  a n d  ơ e a tm e n t  of s e iz u res  a sso c ia te d  vvith 
n e u ro s u rg e ry  o r  se v e re  ư a u m a tíc  i n ju r y  to  th e  h e a d  (see 
P o s t- tra u m a tic  S e izu res . p . 53 9 .3 ). P h e n y to in  h a s  a lso  b e e n  
u se d  in  th e  t r e a tm e n t  o f trig e m in a l n e u ra lg ia .  It is a  d a s s  Ib 
a n d a r r h y th m ic  a n d  h a s  b e e n  u s e d  to  t r e a t  c a rd ia c  
a rrh y th m ia s .

Doses may be expressed in terms of phenytoin or phenyioin 
sodium: althougb phenytoin 92 mg is equivalent 10 aboul 100mg o( 
phenytoin sodium these molecular equivalents are not necessarily 
biologically equivalent. In the UK an oral suspension of phenytoin 
90 mg in 15 ml. may be considered about equivalent in therapeutic 
eơea to capsules or tablets containing phenytoin sodìum 100 mg. In 
the USA a suspension containing phenytoin 125 mg in 5mL is 
available.

For e p i l e p s y  t h e  do se  o l p h e n y to in  s h o u ỉd  b e  a d ju s te d  to  
th e  n e e d s  o f  t h e  in d iv id u a l p a tie n t  to  a c h ie v e  a d e q u a te  
c o n ơ o l  o f s e iz u res . p re te ra b ly  vvith m o n ito r in g  o (  p lasm a  
c o n c e n tra tio n s ;  in  m a n y  p a tie n ts  c o n  tro i r e q u ire s  to ta l 
p la s m a -p h e n y to in  c o n c e n tr a t io n s  o f  10 to  2 0 m ic r o -  
g ram s/m L  (4 0  to  8 0 m ic ro m o le s /li tre ) ,  b u t  s o m e  h a v e  
c o n ơ o l  a t  c o n c e n tra t io n s  o u ts id e  th is  r a n g e . A  su g g ested  
in itìa l o ra l d o se  o f  p h e n y to in  o r  p h e n y to in  so d iu m  g iv e n  as 
a  sing le  d o se  o r  in  d iv id e d  doses  is 3 to  4  m g /k g  d a ily  o r  150 
to  3 0 0  m g  d a ily  p ro g re ss iv e ly  in c re a se d  w ith  c a re  t o  6 0 0 m g  
d a ily  if n e c essa ry ; th e  su g g e ste d  m in im u m  in te rv a l  b e tw e e n  
in c re m e n ts  h a s  r a n g e d  f ro m  a b o u t  7  to  10 d a y s . P a r tìc u la r  
ca re  ũ  n e e d e d  a t  h ig h e r  doses, w h e r e  s a tu ra r io n  of 
m e ta b o lism  m a y  m e a n  th a t  a  sm all in c r e m e n t  p ro d u c e s  a  
la rg e  rise  in  p la s m a  c o n c e n ư a tío n s .  A u s u a l m a in te n a n c e  
d o se  is 2 0 0  to  50 0  m g  daily .

T h e  p ra c tic e  o f  s ta r tin g  p h e n y to in  th e ra p y  w i th  in itia l 
sm all doses  m e a n s  th a t  m o re  t h a n  a  w e e k  m a y  b e  re q u ire d  
b e ío re  t h e r a p e u tic  p lasm a  c o n c e n tra t io n s  a re  a tta in e d ;  it 
h as  b e e n  re p o r te d  th a t  i t  m a y  e v e n  b e  se v era l vveeks b e ío re  a 
s te a d y -s ta te  c o n c e n tra t ío n  is e s ta b lish e đ . A n  in it ìa l  lo ad in g

All cross-reíerences reíer to entries in Volume A
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do se  m a y  th e r e ío r e  b e  g iv e n , vvith  th e  u s u a l  m a in te n a n c e  
d osage  b e in g  in s t i tu te d  2 4  h o u r s  a f te r  th e  lo ad in g  d o se . 
O nce  th e  p a tie n t  is s ta b ilỉs e d  t h e  lo n g  h a lí- li íe  o f  p h e n y to in  
m a y  p e rm it  th e  to ta l  d a ily  d o se  to  b e  g iv e n  in  tvvo d a ily  
d iv is ions  o r  as a  s in g le  d o se , u s u a lly  a t  n ig h t.

A lth o u g h  d in ic a l  e v id e n c e  is  lack in g , d i í íe re n t  b ra n d s  of 
p h e n y to in ,  as  w e ll as  d i í í e re n t  lo rm u la tìo n s  f ro m  th e  sa m e  
m a n u ía r tu r e r ,  m a y  v a ry  in  t h e i r  b io av a ila b ility  a n d  p a tie n ts  
m a y  n e e d  to  b e  res ta b il is e d  i n  t h e  e v e n t  o f a  c h an g e.

In  o rd e r  to  le s se n  g a s tr ic  i rr ita tio n , p h e n y to in  sh o u ld  be 
ta k e n  w ith  o r  a f te r  food . T h e  tữ n e  a n d  m a n n e r  of tak in g  
p h e n y to in  s h o u ld  b e  s ta n d a rd is e d  ỉo r  th e  p a tie n t  s in ce  
v a r ia t io n s  m ig h t  a ffe c t  a b s o r p t io n  w i th  c o n s e q u e n t  
f lu c tu a tio n s  in  t h e  p la sm a  c o n c e n tra tio n s .

As w l th  o th e r  a n tie p ile p tic s , w i th d ra w a l  o f p h e n y to in  
th e ra p y  o r  tra n s it io n  to  o r  h o m  a n o th e r  ty p e  o f  an tie p ile p tìc  
th e ra p y  s h o u ỉd  b e  m a d e  g ra d u a l ly  to  a v o id  p r e d p i ta t ỉn g  a n  
in c re a se  in  th e  ừ e q u e n c y  o f  se iz u res . F o r a  d iscu ssio n  o n  
w h e th e r  o r  n o t  to  w i th d ra w  a n tie p ile p tìc  th e ra p y  in  se izu re-  
fre e  p a tie n ts ,  see  p . 5 0 6 .1 .

T re a tm e n t  o f to n ic - d o n ic  s t a t u s  e p i l e p t i c u s  is u su a lly  
b e g u n  w i th  a  b e n z o d ia z e p in e  s u c h  a s  d ia z e p a m  o r 
lo ra z e p a m  g iv en  in ơ a v e n o u s ly  o r  rec ta lly , a n d  íollovved 
b y  p h e n y to in  s o d iu m  in tra v e n o u s íy .  A  su g g e ste d  d o se  o f 
p h e n y to in  s o d iu m  is 10 to  1 5 m g /k g  g iv e n  b y  s low  
in tra v e n o u s  in je c tio n  o r  b y  in te im i t te n t  in íu s io n  a t  a  
u n ifo rm  ra te  o f  n o t  m o re  t h a n  5 0 m g /m in u te .  T h é re a h e r  
m a in te n a n c e  d o se s  o f  lO O m g  ò ra lly  o r  in tr a v e n o u s ỉy  a re  
g iv e n  e v e ry  6 to  8  h o u rs ;  t h e  r a te  a n d  d o se  sh o u ld  b e  
re d u c e d  ac co rd in g  to  b o d y -w e ỉg h t.

F o r  d o ses  in  c h ild re n , s e e  b e lo w .
D e a th s  h a v e  b e e n  c a u se d  b y  th e  o v e r- ra p id  in tra v e n o u s  

in je c tio n  o f p h e n y to in  s o d iu m  a n d  c o n tin u o u s  m o n ito rin g  
o f  th e  EC G  a n d  b lo o d  p re s s u re  is  r e c o m m e n d e d  w h e n e v e r  
p h e n y to in  s o d iu m  is g iv e n  ỉn tra v e n o u s ly .

P h e n y to in  s o d iu m  is a b s o rb e d  s lo w ly  a n d  e rra tìc a lly  fro m  
th e  in t r a m u s c u la r  s ite  a n d  t h e r e ío r e  in t r a m u s c u la r  
in je c tío n s  a re  n o t  a p p ro p r ia te  fo r  th e  e m e rg e n c y  a rre s t  o f 
s ta tu s  e p ile p tic u s . T h e y  m a y , h o w e v e r ,  b e  u s e d  in  c e rta ìn  
s itu a tio n s  to  m a in ta ỉn  o r  e s ta b lish  th e ra p e u tíc  p lasm a  
c o n c e n t r a t i o n s  o f  p h e n y t o i n  in  p a t i e n ts  w h o  a re  
u n c o n s d o u s  o r  o thervv íse  u n a b le  to  ta k e  p h e n y to in  o ra lly . 
Ovving to  th e  s lo w e r  a b s o rp t io n  of p h e n y to ịn  fro m  
in tra m u s c u la r  sites, p a tie n ts  s ta b ilis e d  o n  th e  o ral r o u te  
re q u ire  a n  in c re a se  in  t h e  i n tr a m u s c u la r d o s e  o f a b o u t 50% ; 
i t  is rec x im m e n d e d  th a t ,  if  p o ss ib ỉe , in tr a m u s c u la r in je c tio n s  
o f p h e n y to in  so d iu m  s h o u ld  n o t  b e  c o n d n u e d  for lo n g e r  
t h a n  o n e  w e e k . O n  t r a n s íe r  b a c k  to  th e  o ra l  r o u te  th e  
p a tie n t  s h o u ld  rec e iv e  5 0 %  o f t h e  o rìg in a l o ra l dose fo r  th e  
sa m e  p e rỉo d  o f  tim e  a s  in t iạ m u s c u la r  in jc c tio n s  w e re  g iven , 
to  a lló w  fo r c o n tin u e d  a b s o rp t io n  o f th e  res id u a l p h e n y to in  
in  th e  in ư a m u s c u la r  s ite s . F o r  th e  p r e v e n t i o n  a n d  
t r e a t m e n t  o f  s e i z u r e s  a s s o d a t e d  w i t h  n e u r o s u r g e r y  in  
p a tíe n ts  w h o  h a v e  n o t  p r e v io u s ly  ta k e n  p h e n y to in  so d iu m , 
a  su g g e ste d  ta t r a m u s c u la r  d o se  is 100  to  2 0 0  m g  g iv en  a t  4 - 
h o u r ly  in te rv a ls  d u d n g  s u tg e r y  a n d  c o n tin u e d  p o st- 
o p e ra tiv e ly  fo r  4 8  to  7 2  h o u r s .  T h e rea f te r , th e  dose sh o u ld  
b e  re d u c e d  to  a  m a ỉn te n a n c e  d o se  o f  3 0 0 m g  d a ily  a n d  
a d ju s te d  a c co rd in g  to  p la s m a -p h e n y to in  c o n c e n tra tio n s . If 
m o re  t h a n  o n e  w e e k  o f  i n tr a m u s c u la r  th e ra p y  is req u ire d , 
a n  a lte m a t iv e  r o u te  s u c h  a s  g as tr ic  in tu b a t io n  s h o u ld  be  
used .

Administration in children. P h e n y to in  m a y  b e  g iv e n  to  
c h ild re n  ío r  th e  c o n ư o l  o f  a ll  ỉo rm s  o f  ep ilep sy  e x c ep t 
a b se n c e  se iz u res . I t  is a lso  u s e d  as  p a r t  o í  th e  e m e rg e n cy  
t r e a tm e n t  o f s ta tu s  e p ile p tic u s  a n d  h a s  b e e n  u se d  lo r  th e  
p r e v e n t io n  a n d  t r e a tm e n t  o f se iz u re s  a s so d a te d  w ith  n e u -  
ro su rg e ry  o r  s e v e re  t r a u m a tic  in ju ry  to  th e  h e a d .

F o r  e p i l e p s y  th e  d o se  o f  p h e n y to in  s h o u ld  b e  a d ju s te d  to  
th e  n e e d s  o f t h e  in d iv id u a l p a tie n t  to  a c h ie v e  a d e q u a te  
c o n ư o l  o f se lz u res , p re le ra b ly  vvith m o n ito rin g  of p lasm a  
c o n c e n ơ a t io n s ;  y o u n g  c h ild re n  m a y  re q u ire  a  h ig h e r  dose  
p e r  k g  b o d y -w e ig h t t h a n  a d u lts  d u e  to  m o re  rap id  
m e ta b o lism . I n  m a n y  p a tie n ts  c o n tro l  r e q u ữ e s  to ta l p lasm a - 
p h e n y to in  c o n c e n tra t io n s  o f  10 to  2 0  m ic ro g ra m s/m L  (40  to  
8 0 m ic ro m o le s / liư e ) ,  b u t  s o m e  a re  c o m ro lỉe d  a t  c o n c e n tra -  
tlo n s  o u ts id e  th is  ran g e ; t h e  BNFC su g g ests  c o n c e n tra tio n s  o f 
6  to  15 m ic ro g ra m s/m L  (25  to  6 0 m ic ro m o le s /liư e )  in  
n e o n a te s  a n d  th o s e  a g e d  u p  to  3 m o n th s .  T h e  re c o m ín e n đ e d  
in itia l o ra l  d o se  o ỉ  p h e n y to in  o r  p h e n y to in  so d iu m  ío r  
c h ild re n  ís  5 m g /k g  d a ily  in  2  o r  3 d iv id e d  doses u p  to  a  
m a x im u m  o ỉ  3 0 0  m g  d a ily ; t h e  u s u a l  m a in te n a n c e  d o se  is  4  
to  8 m g /k g  d a ily  i n  d iv id e d  d o ses. A lte m a tiv e ly , th e  BNFC 
sug g ests  th e  foU ow ing  d o se s  g iv e n  a c c o rd in g  to  age;
•  n e o n a te s ;  a n  in it ia l  lo a đ in g  đ o se  o f  1 8 m g /k g  b y  s low  

in ư a v e n o u s  in je c tio n , o v e r  2 0  to  30  m in u te s , !o llo w e d  
b y  o ra l  d o se s  o f  2 .5  to  5 m g /k g  tvvice d a ily  a d ju s te d  as 
n e c e s sa ry  to  a  u s u a l  m a x im u m  o ỉ  7 .5  m g /k g  tvvice daily

•  1 m o n th  to  12 y e a rs : a n  in it ia ỉ  o ra l  d o se  o ỉ  1.5 to  
2 .5 m g /k g  tvvice d a ily  fo llo w e d  b y  2 .5  t o  5 m g /k g  tvvice 
d a ily  a đ ju s te d  a s  n e c e s sa ry  to  a  u s u a l  m a x im u m  o f
7 .5  m g /k g  tw ic e  d a ily  o r  3 0 0  m g  d a ily

•  12 y e a rs  a n d  o ld e n  u s u a l  a d u ỉt  d o ses  (see  p . 538 .3)

F o r  s t a t u s  e p i l e p t i c u s  a n d  ỉo r  t h e  p r e v e n t i o n  a n d  
t r e a t m e n t  o f  s e iz u r e s  a s s o d a t e d  w i t h  n e u r o s u r g e r y  
o r  t r a u m a  th e  BNFC suggests  t h e  fo llo w in g  doses of 
p h e n y to in  so d iu m  g iv e n  b y  s low  in tr a v e n o u s  ín je c tio n  o r  
in ỉu s io n  acco rd in g  to  age:
•  n e o n a te s  a n d  c h ild re n  u p  to  12 y e a rs :  a  lo a d in g  d o se  o f 

2 0 m g /k g  fo llo w e d  b y  2 .5  to  5 m g /k g  tw ice  d a ily
•  12 to  18 yea rs : a  lo a d in g  d o se  oi 2 0  m g /k g  fo llo w e d  b y  u p  

to  100 m g  3 o r  4  tim e s  daiỉy
I n n a v e n o u s  in je c tio n s  a n d  in h is io n s  o f  p h e n y to in  so d iu m  
s h o u ld  be  g iv en  a t  a  ra te  n o t  e x c e e d in g  1 m g /k g  p e r  m in u te  
(a  m a x ừ n u m  o f 5 0 m g  p e r  m in u te ) .

A  c o m p a riso n  o ỉ  m e th o d s 1 ỉo t  t h e  p re d ic tio n  o f  r e q u ire d  
p h e n y to in  do sag e  in  p a e đ ia tr ic  p a t ie n ts  in d ic a te d  th a t  all 
m e th o d s  p ro d u c e d  a  s izeab le  n u m b e r  o f  p red ic tio n s  w ith  a n  
e r r o r  oi m o re  t h a n  10%  a n d  th a t  d o s e  m o n ito r in g  o f  s e ru m  
c o n c e n tra t io n s  a n d  d in ỉc a l  s ta tu s  w as re c o m m e n d e d  
reg ard less  o f th e  m e th o d  c h o se n  to  a d ju s t  d o sa g e . S im ila r 
c o n d u s io n s  h a v e  b e e n  m a d e  r e g a rd in g  th e  n e e d  to  m o n ito r  
p la sm a  c o n c e n tra tío n s  o f  p h e n y to in  i n  th e  n e w b o m  a n d  
y o u n g  in ía n ts .2

1. Yuen GJ. t í  ol. Phcnyioin dosage predỉctíons ỉn paedỉauíc patíents. Cỉừt 
Pharmacokintí 1989; 16: 254-60.

2. Loughnan PM  t í  ai. Pharnucoldnetỉc obsexvaổons of phenytoin 
dispositìon in the nevvbom and young ỉnỉam . Arch Dà Chũd 1977; 52: 
302-9.

A d m in is tra t io n  in  th e  e ld e r ly . P h a rm a c o k ứ ie tic  s tu d ie s  in  
e ld e r ly  p a tie n ts  h a v e  s h o w n  r e d u c e d  b in d in g  to  p lasm a  
p ro te in s  w h ic h  w a s  n o t  itse lỉ a n  in d ic a tio n  fo r  dosage  
c h a n g e ,1 b u t  a  s tu d y  shovving a  d e c re á se d  m eta b o lism 2 d id  
in d ic a te  th a t  e ld e tly  p a tie n ts  m a y  n e e d  lo w e r  doses  o f 
p h e n y to in  th a n  y o u n g e r  a d u lts  to  m a in ta in  s im lla r  s e ru m  
c o n c e n u a tio n s .

1. Panerson M, t í  ai. Pĩasma proteỉn bỉndỉng of phenytoỉn in  the ageđ: in 
Yivo studies, Br J  ơ in  Pharmacol ỉ 982; 13:423-5.

2. Bauer LA. Bỉouỉn RA. Age and pbenytoỉn kỉnecỉcs ỉn aduh  cpileptío. 
Cỉìn Pharmacol Ther 1982; 31: 301-4.

C a r d ia c  a r rh y th m ia s .  P h e n y to in  h a s  b e e n  g iv e n  in tra v e -  
n o u s ly  in  th e  ữ e a tm e n t  ot v e n tr ic u la r  a rrh y th m ia s  
(p . 1266.1), e s p e d a lly  th o se  c a u se d  b y  o v e rd o sa g e  w ith  
c a rd ia c  g lycosides. A lth o u g h  th ứ  u s e  n o w  a p p e a ĩS  to  b e  
o b so le te , in  th e  U K  th e  l tc e n sed  d o s e  o f  p h e n y to in  so d iu m  
is 3 .5  to  5 m g /k g  g iv e n  b y  s lo w  in tra v e n o u s  i iỊ ịe c tio n  a t  a  
u n i ío tm  ra te  o f n o t  m o re  th a n  5 0 m g /tn in u te ,  re p e a te d  
o n c e  ii  necessa ry .

E d a m p s ia  a n d  p re -e c la m p s ia .  P h e n y to in  h a s  b e e n  u se d  
fo r  e d a m p s ia  b u t  n o w  tre a tm e n t  w i th  m a g n e s iu m  su lỉa te  
is  p re íe rre d , see  p . 511 .1 .

E p ìd e rm o ly s is  b u llo s a .  T h e re  h a v e  b e e n  r e p o r ts 1' 3 o ỉ  a  
ỉav o u ra b le  b u t  v a ría b le  d in ic a ỉ  r e s p o n s e  to  p h e n y to in  i n  
p ạ tie n ts  vvith so m e  v a ria n ts  o f  ep iđ e rm o ly s is  b u llo sa  
(p . 1684.3), a  c o n d it io n  fo r th e  se v e re  ío rm s  o f  w h ic h  
th e r e  is n o  tru ly  e ffec tiv e  t r e a tm e n t .  H o w ev er, a  d o u b le -  
b l in d  p lac e b o -co n ư o lle d  s tu d y 4 c o n d u d e d  t h a t  p h e n y to in  
w à s  n o t  a n  effec tive  ư e a tm e n t  fo r  t h e  recessive  d y s tro p h ic  
v a ria n t, a n d  oH ered  n o  o v era ll b e n e h t  w h e n  c o m p a re d  
w i th  p lacebo .

1. Bauer EA. t í  al. Phenytoỉn therapy of recesstve dystrophic epỉdennoỉysỉs 
buỉỉosa. N  Engỉ J  MeJ 1980; 303: 776-81.

2. Cooper TW, BauerEA. Therapeutic efficacy oỉ phenytoỉn in recessive 
đystrophỉc epỉdermolysỉs. Ardt Dermatol 1984; 120:490-5.

3. Scheiníeỉd N. Phenytoin in cuuneous medỉtine: ỉts uses, mechanỉsms 
and âde effects. Denrtatoí Online J 2003; 9: 6.

4. Caỉdweỉỉ-Brown D. t í  aỉ. Lack ot eỉScacy o ỉ phenytoỉn ỉn reeessive 
dystrophic epidennolysis buỉlosa. N En$l J  Med 1992; 327:163-7.

E piiepsy . P h e n y to in  h a s  lo n g  b e e n  u se d  in  t h e  ơ e a tm e n t  
o f  p a rtia l se izu res  w ith  o r  tv ith o u t  se c o n d a ry  g e n e ra lisa -  
t io n  a n d  in  p r im a rily  g e n e ra lis e d  to n ic -d o n ic  se izu res , 
a l th o u g h  o th e r  d ru g s  m a y  b e  b e t t e r  to le ra te d  a n d  ea sie r  to  
u se  (see p . 50 6 .1 ). I t  is a lso  e tte c tiv e  in  o th e r  ío rm s  of ep i- 
lep sy  vvith th e  e x c e p tio n  o f a b s e n c e  a n d  m y o d o n ic  se i- 
zu re s .

H iccup . P h e n y to ỉn  m a y  b e  o f v a lu e  ío r  th e  t r e a tm e n t  o ! 
in tra c ta b le  h ic c u p s ,1 e s p e d a l ly  t h o s c  o f n e u ro g e n ic  o iig ỉn . 
F o r  th e  m a n a g e m e n t o f  in tr a c ta b le  h icc u p s , see  u n đ e r  
C h lo rp ro m a z in e , p . 1046 .3 .

1. Petroski D, Patel AN. Diphenylhydantoin ỉor intraciable hiccups. Lđĩuxt 
1974; i: 739

M y o lo n ỉa .  A  re v ic w 1 oỉ m y o to n ia  c o n g e n ita , a  h e re d ỉ ta ry  
m u sc u la r  d iso rd e r  c h a ra c te r ise d  b y  sy m p to m s o f m u sc le  
s tiỉín e ss  e sp e d a lly  ạhei r e s t  ạ n đ  o n  s tạ i t in g  to  m o v e . 
W h e re  t re a tm e n t  is n e c essạ ry  i t  is  u su a lly  -»»Ịth p h e n y to in  
o r  p ro ca in a m id e , th e  ío rm e r  b e in g  p refe tT ed  a s  b ẹ in g  b ẹ t-  
t e r  to le ra te d .

ỉ .  Gutmaon L  tía ỉ. Myotonia congeniỉa. SemhỉNeurol Ị991; l l ỉ  244-8..

N e o n a ta !  s e iz u re s .  P h e n y to in  is  o n e  ol t h e  a n tie p ile p tic s  
t h a t  m a y  b e  u se d  in  t h e  m a n a g e m e n t  of n e o n a ta l  se iz u res  
(p . 511 .3 ).

N e u ro p a th ic  p a in .  P h e n y to in  is u se d  a lo n e  o r  a d d e d  to  
t r e a tm e n t  in  tr ig e m in a l n e u ra lg ia  (p. 11.2) i n  p a tie n ts  
u n re sp o n s iv e  to  o r  in to le ra n t  o ỉ  c a rb a m az e p ú ie . I t  h a s  also  
b e e n  u s e d  in  t h e  ư e a tm e n t  oỉ p a in lu i  d iab e tic  n e u ro p a th y
(p. 8 .2 ).

P o s H ra u m o tic  s e iz u r e s .  A b o u t 12%  o f p a tie n ts  w ith  
s c v ere  ơ a u m a tic  b ra in  in ju ry  d ev e lo p  se iz u res  a n d  th e  
ra te  m a y  b e  m o re  t h a n  5 0 %  fo r  th o se  w i th  p e n e ư a t in g  
m issile  ũ q u i ie s .1 T h e  u se  o f an tíe p ile p tíc s  to  t t e a t  su  c h  sei- 
z u re s  is S tan d ard  b u t  th e re  h a s  b e e n  so m e d e b a te  a b o u t  
p ro p h y la c tic  u se . E v id e n ce  suggests th a t  p ro p h y la x is  w ith  
p h e n y to in  (a n d  p e rh a p s  c a ib a m a z e p in e  o r  lev e tíra c e ta m )  
ís effec tive  in  p r e v e n t in g  e a rỉy  se izu res  (a rb itra rily  d e Ễ n e d  
as th o se  o c c u rr in g  u p  to  7  day s a f te r  tra u m a ) , b u t  p ro p h y -  
lax is w i th  th e se  o r  o th e r  an tie p ile p tic s  su c h  as  p h e n o b a rb i-  
ta l va lp ro a te , h a s  n o t  b e e n  s h o w n  to  b e  e ííe c tìv e  fo r  p re -  
v e n tin g  Iate  se iz u res , d isab iỉity , o r  d e a th .1'7 G u ld e lin e s  a n d  
re c o m m e n d a tio n s  fo r  su c h  u se  h a v e  b e e n  iss u e d .1A’ C hil- 
d r e n  w ith  s ev ere , a c u te  n e u ro tra u m a  w e re  í o u n d  to  h a v e  
m a rk e d ly  a lte re d  p ro te in  b in d in g  a n d  pỈỊỊẸnytoin m e ta b -  
o lism , a n d  th e r e ỉo r e  m a y  re q u ire  in c re a se d  đ o se s .10

1. Chang BS. Lovvenstein DH. Praaỉce paxameter antíepUepảc drug 
prophyỉaxis in  severe tnum atíc  braic lnjury. Repoit ai che Quaỉỉcy 
Standards Subcommỉtiee oí the American Academy ot Neuroỉogy. 
Neurology 2003; 60:10-16. Aỉso available at: http://www.neurology.org/ 
cgỉ/reprinƯ60/l/10.pdf (accessed 09/06/08)

2. Schỉerhout G, Roberts L Antí-epỉleptỉc drugs for preventíng seccures 
foỉỉowỉng acute traumatíc braln ỉc)ury. Availabte in The Cochrane 
Database oỉ Systematìc Reviews; Issue 4. Chỉchester. John  Wiley; 2001 
(accessed 09/06/08). ■

3. Chađwỉdc D. Seúures and epỉỉcpsy aíier traumatỉc braỉn injury. Lanctí 
2000; 355: 334-5.

4. Temỉđn NR. AntíepỉỉeptogeQesỉs and seỉzure prevendoĐ triah wỉth 
antỉepiỉeptic drugr. meta-analysỉs oỉ controlỉed trials. Bpiiepĩia 2001; 42: 
515-24.

5. Agrawaỉ K  t í  aL Post^traumatỉc epỉlepsy: an overvtew. CUn Neurol 
Neurosurg 2006; 108:433-9.

6. Beghỉ E. Overvỉetv of Sỉudies to prevent posttraumatỉc epilepsy. Epiừpàa 
2003; 44 (suppl 10): 21-6.

7. lones KE, tí  ai. Leveủncetam  versus phenytoin ío r seỉzure prophylaxỉs
in severe traum atíc brain ỉnjury. Neurosurg Poaa 2008; 25: 63. Aỉso 
avaỉlabỉe a c  http://thẹjns.oig/dol/pdí/10.317UPOC.2008.25.10^3 
(accessed 25/11/09) -

8. Meek PD, t í  aL Guỉdelỉnes fọ r  nonemergency use o ỉ parenteraỉ 
phenytoin Products. Arch ỉnternMeả 1999; 159:2639-44.

9. Brattộn SL, t í  dl. Brain Trauma Foundatỉon. American Assodatíon of
Neuroỉogical Surgeons, Congress oỉ Neurologỉcaỉ Surgeons, and Joint 
Sectíon õn Netưotraum a and Critỉcaỉ Care, AANS/CNS. Guỉddỉnes íor 
the m anagemem oỉ severe traumatỉc brain injury—xưL andseỉzure 
prophylaxỉs. J  Neuntrauma 2007; 24 (suppl 1): S*83-S-86. Also avaãabỉe 
át: https://www.bra ỉn tra uma.org/pdữprotected/Guỉdeỉỉnes_
Management_2007w_book3narks.pdf (accessed 25/08/10)

10. Stowe CD, t í  a i  Aỉtered phenytoin pharmacokinetics in  chìỉdren wỉth 
severe, acute trauxnatỉc brain injury. J  Qin Pharmaeol 2000; 40 :1452-6 ỉ .

S ta tu s  e p d e p tic u s .  A  b e n z o d ia z e p in e  is th e  u s u a l  ch o lc e  to  
a b o rt  a n  a tta c k  o f  s ta tu s  ep ile p tic u s  (p. 5 1 0 .2 ). I ỉ  th is  ỉails  
to  c o n tro l th e  s e iz u res  o r  t h e  se izu res  re c u r ,  t h e n  in tra -  
v e n o u s  p h e n y to in  m a y  b e  g iv en .

O n ce  se iz u re s  h a v e  b e e n  b ro u g h t  u n d e r  c o n tro l, 
m a in te n a n c e  a n tie p ile p tic  th e ra p y  m a y  b e  s ta r te d .

S y n d ro m e  o f  in a p p r o p n o te  AD H s e c re tio n . P h e n y to in  
h a s  b e e n  u se d  o c ra s io n a lly  to  in h ib it  p i tu ita ry  a n tid iu re tic  
h o rm o n e  (AD H) s e a e t io n  in  p a tie n ts  w i th  th e  Ịy n d ro m e  
o ỉ  in a p p ro p r ia te  AD H  se c re tio n  (SIAOH), th e  m a n a g e m e n t  
of w h ic h  is d isc u sse d  o n  p . 23 5 1 .2 .

T innitus. P h e n y to in  is  o n e  o f m a n y  d ru g s t h a t  h a v e  b e e n  
tr ie d  in  t in n i tu s  (p . 1 9 94 .1 ), b u t  a lth o u g h  it h a s  b e e n  
re p o r te d  to  b e  e ffec tiv e  in  so m e  p a tìe n ts  i t  ỉs ra re ly  u se d  
b e c a u se  o f p ro b le m s  w ith  ad v e rse  effects.

W rth d ro w a l s y n d ro m e s . P h e n y to in  h a s  little  p lac e  in  th e  
m a n a g e m e n t  o f  se izu res  a s so d a te d  w ith  th e  alcohol with- 
drawal ỉyndrome (p . 1735.1). P ro p h y lax is  vvith p h e n y to in  
h a s  b e e n  sh o v v n 1-2 to  b e  in effec tiv e  fo r  p r e v e n t io n  of 
r e c u r re n t  a lc o h o l-re la te d  se izu res  a n d  th e re ío re  d ru g s ' 
su c h  as  th e  b e n z o d ia z e p in e s  o r  d o m e th ia z o le ,  w h lc h  a re  
e fỉec tỉv e  b o th  fo r  th e  t r e a tm e n t  a n d  p ro p h y la x ls  o f su c h  
se izu res , a re  p re fe r re d .

R esu lts  f ro m  a d o u b le -b lin d  s tu d y 3 in d ic a te d  th a t  
p h e n y to in  w a s  a s so d a te d  w ith  a  re d u c tio n  in  cocainc abuse 
c o m p a re d  w i th  p laceb o . A  la te r  rev iew ,*  vvhich i n d u d e d  tiũ s  
sm d y , lo u n d  in s u ữ id e n t  e v ỉd e n c e  to  s u p p o r t  t h e  u se  of 
a n tie p ile p tic s  (c a rb a m a z e p in e , g a b a p e n tin , la m o trig ỉn e , 
p h e n y to in ,  tia g a b in e . to p ira m a te , a n d  v a lp ro a te )  fo r  th e  
ơ e a tm e n t  o f  c o c a ỉn e  d e p e n d e n c e . T h e  a u th o r s  n o te d  th a t  
a l th o u g h  th e  m e th o d o lo g ic a l q u a lity  o f t h e  i n d u d e d  s tu d ies  
w a s  h ig h , t h e  s a m p le  sizes vvere sm all. T h e  a b ú s e  o ỉ  co cain e  
is d iscu ssed  o n  p . 1988.3  a n d  t r e a tm e n t  o f  cocaine  
w i t h d r a w a l o n p .  1990.1 .

1. Chànce JF. Emcrgency department n ta tm en t ọ< alcohol wìthdiawal 
seỉzura wỉứl phcnytoỉn. Aĩm EmcrỊ Med 1991; 20: 520-2.

2. Rathlev NK. ã  aL 11» Uck of eỉBcacy ot pbenytoin in the prevention ot 
rc o irrra i alcohoỉ-rrỉated seizures. Ann Emerg M íấ  1994; 2?:

3. Crosby RO, t t  al. Phenytoin in the treannent õ ( cocaine abuse: a donblẹ- 
bUnd study. ƠM pharmaạl Thtr 1996; 59; 458-66.

4. M inosl s, ft  al. A ndcọnvulunts for cocaine dependence. AvaOable in 
The C odưane Daubaae of Syatenudc Reviem; Issue 2. C h id ien e r John 
VViley; 2008 (acceased 31/07/09).

The Symbol t  denotes a preparation no longer actively marketed
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V V ounds and ulcers. P h e n y to in  h a s  b e e n  u s e d  to  p ro m o te  
w o u n d  h e a lin g  (p. 1 6 9 0 .1 ). T o p ica l a p p lic a tio n  of p h e n y -  
to in  h a s  p ro d u c e d  e n c o u ra g in g  re su lts  in  t h e  h e a lin g  o f  
v a r ío u s  ty p e s  o í u lc e rs1'7 a n d  la rg e  abscess  c a v it ie s . ' I t  h a s  
b e e n  su g g e ste d  th a t  p h e n y to in  m a y  re d u c e  b a c te r ia l c o lo - 
n ỉs a t io n  b y  c h a n g in g  th e  pH  o r  b y  a d ire c t  a n tib a c te r ia l  
e ííe c t.2 T h e  e n h a n c e d  w o u n d  h e a lin g  m a y  a lso  b e  d u e  to  
in c re a se d  í ib ro b la s t p r o iư e ra tio n  a n d  in c re a se d  co lla g e n  
c o n te n t .2 L im ited  a b so rp tio n  f ro m  th e  w o u n d  s ite  m a y  
o c c u r9-10 a n d  p a tie n ts  m a y  n e e d  to  b e  m o n ito re d  fo r signs  
o f t o x iđ ty .  A  sy s te m atic  rev ievv ,11 vvhich in d u d e d  so m e  o f 
th e s e  s tu d ie s , ỉo u n d  e v id e n c e  to  s u p p o r t  th e  u se  o f p h e n y -  
to in  in  th e  t r e a tm e n t  o í  leg  u lce rs , lep ro sy  w o u n d s ,  
c h ro n ic  w o u n d s ,  a n d  d iab e tic  ío o t  u lce rs  d e sp ite  th e  p o o r  
m e th o d o lo g ic a l  q u a li ty  in  th e  m a jo r ity  of s tu d ie s .

1. M uthukum arasam y M ổ. tí đi. Topical phenytoin in diabetic íoot ulcers. 
D iabtía Can 1991; 14: 909-11.

2. Pendse AK. tí  aỉ. Topical phenyioin in vvỡund healing. Ỉnỉ J  Dermaỉơl 
1993; 32: 214-17.

3. Anstead GM. tí  a l  Phcnytoín ỉn wound healing. Ann Pharmacother ỉ 996; 
30: 768-75.

4. Adjeí 0. tí aỉ. Phenytoin in the ưeatm ent of Burulị ulccr. Trans R Soc Trop 
Med Hyg 1998: 92: 108-9.

5. Rhodes R$. tí aì. Topieaỉ phenytoìn treatment of stage n decubiiuỉ ulccrs 
in the elderly. Arttỉ Pharmaeolher 200J; 35; 675-81.

6. Bhatỉa K  t í  al. Topical phenytoin suspension and normaỉ saline in !hc 
treacment of leprosy irophic ulcers: a randomized, doublc-blind. 
comparatỉve srudy. J  DermatolữS Treal 2004; 15: 321-7.

7. Younes N, tí  a i  YVound bed preparatíon wiih 10 percent phenytoin 
oimmexit increases the take of spỉlt-ihickness skin graíi in large diabetic 
ulcers. Dermatoì Onììne J  2006; 12: 5. Avaìlable ai: hnp://dermatoiogy. 
cdJib.org/126/pearls/phenyioin/younes.hcml (accessed 09/06/08)

8. Lodha s c ,  tí  a/. Role oC phenyrón  In healing oỉ large abscess cavuies. Br J 
Sury 1991; 78: 105-8.

9. Gore R, t í  a i  Topicaỉ phenytoin. Pharm J  1991; 247: 620.
10. Lewỉ$ WG. Rhodes RS. Systemic absorption oỉ topical phcnytoin sodium. 

Ann pharmacother 1994; 28: 961.
11. shaw  J, t í  a i  Thedinỉcaỉ eHect of topỉcal phenytoinon w ound hcaỉing: a 

systematic revievv. B rJ  Dermatol 2007; 157: 997-I0Ỡ4.

Adverse Etteđs
A d v e rse  eữ e c ts  a re  ía lr ly  I re q u e n t in  p a tie n ts  rec e iv in g  
p h e n y to in ,  b u t  s o m e  re m it  w i th  d o se  re d u c t io n  o r  
c o n t in u e d  u se . O ften  re p o n e d  a re  C N S -re la ted  effects 
(su c h  a s h e a d a c h e ,  d izz ỉness, ư e m o r ,  t ra n s ìe n t  n e rv o u sn e ss , 
a n d  in so m n ia ) ,  a n d  g a s ư o in te s tin a l  d is tu rb a n c e s  i n d u d in g  Ị 
n a u s e a ,  v o m itin g , a n d  c o n s tip a tio n . T e n d e m e s s  a n d  
h y p e rp la s ia  o f  th e  g u m s  o f te n  o c c u r, p a rt ic u la r ly  in  y o u n g e r  
p a tie n ts .  A cn e , h ứ su t ism , a n d  c o a rse n in g  oi th e  facial 
í e a tu re s  m a y  b e  a s s o d a te d  w ith  p h e n y to in  th e ra p y , a n d  
m a y  b e  p a rt ic u la r ly  u n d e s ira b le  in  a d o le sc e n ts  a n d  w o m e n .

P h e n y to in  to x ic ity  m a y  b e  m a n ite s te d  as  a  s y n d ro m e  of 
c e re b e lla r , v e s tib u la r , a n d  o c u la r  effects, n o ta b ly  n y s ta g -  
m u s , d ip lo p ia , s lu r re d  sp e ec h , a n d  a t a ũ a .  M e n ta l  c o n íu s io n , 
s o m e t im e s  se v e re ,  m a y  o c c u r, a n d  d y s k in e s ia s  a n d  
e x a c e ib a tio n s  o f  s e iz u re  í re q u e n c y  h a v e  b e e n  n o te d . 
H y p e rg ly c a e m ia  h a s  b e e n  asso c ia te d  w ith  to x ic  c o n c e n tra -  
t io n s .

O v e rd o sa g e  m a y  r e s u l t i n  h y p o te n s io n , c o m a, a n d  
re s p ira to ry  d e p re ss io n . H ỷ p o te n íĩo n  a n d  CN S d ep re ss io n  
m a y  a ls o  fo llo w  in tra v e n o u s  d osage, if to o  rap id , a s  m a y  
c a rd ia c  a r rh y th m ia s  a n d  im p a ire d  c a rd ia c  c o n d u c tio n . 
S o lu tio n s  fo r  in je c ú o n  a re  v e ry  a lk a lin e  a n d  m a y  re su lt  in  
i n i t a t i o n  a t  th e  in je c tìo n  s ite  o r  p h le b id s . A  s y n d ro m e  oí 
d is ta l l im b  o e d e m a , d isc o lo ra tio n , a n d  p a in  C p u rp le  g love  
s y n d ro m e ')  h a s  b e e n  re p o r te d  o ccasio n a lly .

P ro lo n g e d  th e ra p y  m a y  p ro d u c e  su b tỉe  e ỉle c ts  o n  m e n ta l  
t u n c t io n  a n d  c o g n itio n , e s p e d a lly  in  c h ild re n . ln  a d d itio n  
th e r e  is  so m e  e v id e n c e  th a t  p h e n y to in  in te r te re s  w ith  ị 
v i ta m in  D  a n d  ỉo la te  m e ta b o ỉỉs in . R ick e ts  a n d  o ste o m a ỉa c ìa  
h a v e  o c c u rre d  in  a  fe w  p a tie n ts  n o t  e x p o se d  to  a d e q u a te  
s u n lig h t.  A p ro p o rtío n  o f  p a tỉe n ts  d e v e lo p  p e rip h e ra l  
n e u r o p a ứ ụ e s ,  u s u a lly  m ild , a n d  o c c a s io n a l cases  o f 
m e g a lo b la s tic  a n a e m ỉa  h a v e  b e e n  se en .

M ild  h y p e rs e n s it ìv ity  re a c tio n s  a re  c o m m o n , w i th  sk in  
r a sh e s , o f te n  m o rb ill iío rm , so m e tim e s  a c c o m p a n ie d  b y  
íe v e r .  B u llo u s , e x ío lia tiv e , o r  p u r p u r ic  r a sh e s  m a y  b e  
s y m p to m s  o f  ra re  b u t  se v e re  r e a c t io n s  s u c h  as  lu p u s  
e ry th e m a to s u s ,  e ry th e m a  m u ltifo rm e , S te v e n s - io h n s o n  
sy n d ro m e , o r  to x ic  e p id e n n a l  n e a o ly s i s .  E o s in o p h ilia , 
ly m p h a d e n o p a th y ,  h e p a ti tis , p o ly a n e r it is  n o d o sa , a n d  
b lo o d  d iso id e rs  s u c h  as a p la sú c  a n a e m ia ,  leu c o p e n ia , 
th ro m b 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  o c c u rre d  
ra re ly ;  s o m e  o f  th e s e  c o n d iú o n s  m a y  a lso  re p re s e n t  
h y p e rs e n s it iv ity  rea c tìo n s .

H ỵ p o p ro th ro m b in a e n ũ a  o l t h e  n e w b o m  a h e r  u se  of 
p h e n y to in  d u r in g  p re g n a n c y  h a s  b e e n  re p o r te d .  C o n g e n ita l 
m a l ío rm a tio n s  h a v e  b e e n  se e n  in  t h e  o ffsp rin g  o f  m o th e rs  
r e c e iv in g  p h e n y to in  d u r in g  p re g n a n c y  (see u n d e r  P re ca u - 
tio n s , p .  5 4 2 .1 ).

E ffec ts o n  th e  b lo o d .  ACKANUIOCYTOSIS. F a ta l  a g ra n u lo -  
cy to sis  h a s  b e e n  r e p o r te d 1 in  a  p a tie n t  17 y e a rs  a f te r  s ta r t-  
in g  t h e r a p y  vvith p h e n y to in  a n d  p r im id o n e . B e tw e e n  1963 
a n d  1 9 9 4  th e  UK  CSM  h a d  rec e iv e d  re p o r ts  o f  3 p re v io u s  
cases  oi ía ta l  a g ra n u lo c y to s is  a s s o d a te d  w ith  p h e n y to in  
a n d  n o n e  a s s o d a te d  vvith p r im id o n e . T h e  m o s t  lik e ly  
c a u se  vvas c o n s id e re d  to  b e  a d ire c t  to x ic  e ữ e c t  o f  p h e n y -  
to in  a l th o u g h  o th e r  p o ss ib le  m e c h a n ism s  in d u d e d  th e

a b ility  o f  b o th  d ru g s  to  p ro d u c e  ío la te  d e Ẽ d e n c y . F o r  a  
d isc u ss io n  o f th e  e ffec t o l  a n tie p ile p tỉc s  o n  se ru m  ỉo la te , 
see  b e lo w .

1. Laurcnson ZP, t t  al. Delâyed t»u l agnnulocytosỉs in an  epileptíc laldng 
prtmidone and pbenytoin. Lanctt 1994, 344: 332-3.

FOUC AOD DERCIENCY. A n tie p ile p tic  th e r a p y  h a s  lo n g  b e e n  
a s s o ó a te d  w l th  ỉo la te  d e B d e n c y : -early  s tu d ie s  su g g e ste d  
th a t  m o re  t h a n  h a lf  o f  a ll p a d e n ts  o n  lo n g - te rm  th e r a p y  
w i th  d ru g s  s u c h  as  p h e n y to in ,  p h e n o b a rb i ta l ,  a n d  p r im id -  
o n e  h a d  s u b n o rm a l s e ru m -ío la te  c o n c e n tra t io n s .1-2 
M eg alo b las tic  h a e m a to p o ie s is  is o f te n  p rẹ s e n t ,3 b u t  c lin ica l 
m eg a lo b la s tic  a n a e m ia  a p p e a rs  to  be  ra re .

T h e  re la tiv e  im p o r ta n c e  of in d iv id u a l a n tìe p ile p tíc s  in  
c a u sỉn g  ío la te  d e S d e n c y  a n d  m ac ro c y to s is  h a s  b e e n  d iíí ic u lt  
to  e s ta b lish , b e c a u se  o f  th e  te n d e n c y  to  u se  c o m b in a tio n  
reg im e n s ;  w í th  g re a te r  e m p h a s is  o n  s in g le  d ru g  th e r a p y  
th e r e  is  e v id e n c e  th a t  m o n o th e r a p y  m a y  p ro d u c e  less 
s ig n ih c a n t c h a n g e s .4-3 D e sp ite  su g g e stio n s  th a t  c a rb a m a z e -  
p in e  h a s  re la tiv e ly  little  e ơ e c t  o n  ío lic  a đ d  c o n c e n tra tio n s ,  
its  e tte c ts  h a v e  b e e n  (o u n d  to  b e  c o m p a ra b le  w i th  th o se  o l 
p h e n y to in ;’ h o w e v e r , v a lp ro a te  h a d  littlc  o r  n o  effec t o n  red  

; cell lo la te  c o n c e m ra tio n s .
T h e  m e c h a n ism  by  w h ic h  p h e n y to in  a n d  s im ila r  

Ị a n tie p ile p tic s  r e d u c e  s e ru m  to la te  is u n c e r ta in ;  th e re  is 
’ g o o d  e v id e n c e  for a re d u c tio n  in  a b so rp tio n  o f g lu ta m a te  
ị b o th  in vitro* a n d  in vi vo.1 b u t  th e  d ru g s  a s so d a te d  w ith  
I s u b n o rm a l s e n im  lo la te  a re  all e n z y m e  in d u c e rs  a n d  it h a s  
! b e e n  su g g e ste d  th a t  e n z y m e  i n d u a i o n  a n d  e n h a n c e d  ío la te  
ị m e u b o l i s m  m a y  a lso  p lay  a ro le .I•, ■,  A d v erse  b lo o d  c h a n g e s  
j a lso  re su lt  íro m  h y p e n e n s ĩ t iv i ty  (see p . 541 .2 ).

1. Horvviu SJ. t í  aì. Relation o( abnormal (oLate metabolism toneuropathy  
developing during anticonvuisant drug therapy. lancet 1968; 1: 563-5.

2. Maxvvell JD. tí al. Polatc deRdency afier anticonvulsani drugs: an eỉíect 
of hepatỉc enzyme índucĩỉon? BMJ 1972; 1: 297-9.

3. VMckramasinghe SN, t í  ai. Megaloblastỉc erythropoiesís and macro- 
cytosis ìn pahents on amiconvuỉsams. BMJ 1975; 4 :136-7 .

4. DelUponas DL tí  ai. Chronỉc toxicity in epileptic patíents receivíng 
single*drug ưeaưnent. BMJ 1982; 285: 409-Ỉ0 .

5. Goggin T. tí  al. A comparatívc ỉtudy of the reỉative e ííeas  of 
anticonvulsant drugs and dietary íolate on the red ceỉỉ íolate status of 
patientỉ w íth e^lepsy. Q J Med 1987; NS65 (247): 911-9.

6. Hoỉíbrand AV( Necheles TF. Mechanism of íoiate denciency in patients 
receiving phenyioin. Lanctí 1968; 11: 528-30.

7. Rosenberg IH. tí  a i  Impairment oí intestina! deconjugation oí dietary 
ỉolate Lancrt 1968: liỉ 530-2.

8. Kishi T, tí  aì. Mechanism íor reducrion oí serum lolate by aniíepìleptỉc 
drugs during prolonged therapy. J  Neurơl Sà 1997; 145: i 09—12-

Effects o n  b o n e .  T h e re  a re  m a n y  rep o r ts  in d ic a tín g  e tte c ts  
of a n tie p ile p tic s  o n  b o n e  a n d  o n  c a lá u m  a n d  v i ta m in  D 
m eta b o lism . T h e ra p y  w ith  caTbamazcpine, phmobarbital, o r  
phenytoin h a s  b e e n  asso c ia te d  vvith r e d u c tio n  in  s e ru m -c a l-  
d u m  c o n c e n tra t io n  to  h y p o c a lc a e m ic  v a lu e s , s ig n iỉic a n t 
r e d u c t io n  in  2 5 -h y d ro x y c h o le c a Id fe ro l  c o n c e n tra tio n s ,  
a n d  e le v a te d  a lk a ỉin e  p h o s p h a ta s e .1 In  th is  s tu d y , in v o l-  
v in g  2 2 6  o u tp a r ie n ts  w i th  ep ilep sy , th e  a s s o d a t io n  vvas 
n o t  s e e n  w ith  vaĩproatt. T h e  e ttec ts  w e re  s ig n ilĩc a n tly  
g re a te r  in  th e  g ro u p  o f p a tie n ts  re c e iv in g  p o ly th e ra p y , a n d  
th e re  w a s  l im ite d  e v id e n c e  th a t  th e se  b io ch e m ic a l c h a n g e s  
w e re  e x a c e rb a te d  b y  re d u c e d  e x p o su re  to  su n lig h t.

M e a s u re m e n ts  o f  b o n e  m in e ra l  d e n s ity  (B M D ) f o u n d  
th a t  c h ild re n  ư e a te d  fo r  ep ile p sy  h a v e  re d u c e d  B M D  d u r in g  
th e  first 1 to  5 y e a rs  o f th e r a p y  a n d  th a t  th is  p ro g re ss iv e ly  
d e te r io ra te s  th e r e a tte r .2 S tu d ie s5' 5 of c h ild re n  re c e iv in g  
a n tie p ile p tic  m o n o th e ra p y  re v e a le d  a re d u c t io n  in  d e n s ity  
in  th o se  ta k in g  valproatr, n o  re d u c t io n  w a s  ío u n d  w ith  
carbamaĩcpint}•* T h e  a u th o r s  o f  o n e  s tu d y ’ c o n d u d e d  th a t  
lo n g e r  d u r a t io n  o l th e r a p y  a n d  h ig h e r  doses  re s u l te d  in  
lovver B M D , a n d  th a t  th is  e ữ e a  a p p e a re d  to  b e  m o re  
p ro m in e n t  in  c h ild re n  u n d e r  5 y e a rs  o f ag e . A  s tu d y 4 in  54 
m a le  p a tie n ts  fo llo w ed  ío r  12 to  2 9  m o n th s  re v e a le d  th a t  
t te a tm e n t  vvith a n tìe p ile p tic s  w a s  a s s o d a te d  w ith  b o n e  lo ss  
a l th e  h ip  in  th e  a b sen c e  o f  v i ta m in  D d e íĩd e n c y . T h e re  w a s  
n o  e v id e n c e  th a t  a n y  p a r t ic u la r  d ru g  p ro d u c e d  m o re  b o n e  
loss t h a n  a n o th e r .  R isk  f a a o r s  a p p e a r  to  in d u d e  t r e a tm e n t  
d u ra t io n  o f  m o re  th a n  2  y e a rs , a g e  o f  o v e r  4 0  y e a rs , a n d  u se  
of e n z y m e - in d u d n g  a n tie p ile p tic s ; th e  g re a te s t  r a te  o f  b o n e  
loss o c c u ư e d  in  th o se  w ith  a  c o m b in a tio n  o f risk  í a a o r s .7 In  
a la rg e  c o h o r t  s tudy*  of v vom en  ag e d  6 5  y e a rs  a n d  o ld e r , 
c o n tin u o u s  u se  o f a n tíe p ile p tic s , p a rt ic u la r ly  phenytoin, 
a lm o s t d o u b le d  th e  r a te  o f  b o n e  loss.

A re v ie w ,  s ta te d  th a t  th e r e  h a v e  b e e n  n o  s ig n iíic a n t 
l e p o r ts  o f a lte re d  b o n e  m e ta b o lism  a s s o d a te d  vvith th e  
nevver a n tie p ile p tic s  ịỊỊabapmtin, lamotTÌỊỊine, topiramate. a n d  
vigabatrìri). H ovvever, s h o n  s ta tu re ,  lo w  B M D , a n d  re d u c e d  
b o n e  f o rm a tio n  h a v e  b e e n  r e p o r te d  w ith  lo n g - te rm  
lamoưigim t re a tm e n t,  p a rt ic u la r ly  w h e n  u se d  vvith val- 
proate;10 h i r t h e r  s tu d y  is n e e d e d . Oxcarbazepine w a s  ío u n d  to  
h a v e '1 s im ila r  e ữ e c ts  o n  b o n e  a n d  v ita m in  D m e ta b o lism  to  
mrbamazepinr, b o th  d ru g s  w e re  a s s o d a te d  vvíth a  r e d u c t ìo n  
in  2 5 - h y d ro x y c h o le c a ld fe ro l  s e ru m  c o n c e n ư a tio n s  a n d  a h  
in c re a se d  b o n e  tu m o v e r .

A  m o re  r e c e n t  l ite ra tu re  r e v ie w 12 c o n s id e red  th a t  m o s t  
s tu d ie s  to  d a te  h a v e  b e e n  l im ite d  b y  lac to rs  su c h  as  sm all 
sa m p le  size, p o ss ib le  se le c tio n  b ias, lac k  o f a p p ro p r ia te  
C ontrols, a n d  n o t  a đ ju s tin g  lo r  p o te n t ìa l  c o n ỉo u n d e rs .  
N e v e rth e less , lo n g -te rm  a n tie p ile p tic  th e ra p y  w a s  ío u n d  to  
h a v e  a n  a d v e rse  e í í e a  o n  B M D  a n d  to  in c re a se  ừ a c tu re  risk

in  so m e p a tie n ts ;  t h e r e  w a s  little  in ío rm a t io n  re g a rd in g  t Se 
re la tiv e  r is k  vvith d ư íe r e n t  ty p es  o f  a n tie p ile p tic s . T l e  
a u th o rs  su g g e ste d  m o n ito r in g  in d ic e s  o f b o n e  h e a l  h , 
o p tim is in g  Iiỉe sty le  í a a o r s ,  m a in ta in in g  v i ta m in  D a td  
c a ld u m  s ta tu s , a n d  p r e v e n t in g  falls in  p a tie n ts  o n  lo n g -te : m  
th e ra p y .

D esp ite  th e s e  a l te ra t io n s  i n  b o n e  m e ta b o lism  re p o r ts  o í 
c lin ica l o s te o m a la d a  a s s o d a te d  w ith  a n tie p ile p tic s  a re  
r a r e .13 A s tu d y  in  2 0  e p ile p tic  o u tp a t ie n ts  w h o  h a d  rec e iv  ;d 
a n tie p ile p tic  th e ra p y  ío r  a  m e a n  o f 14V4 y e a rs  ía i le d  to  sh c  w  
a n y  d in ic a l  e v id e n c e  o f o s te o m a la d a  a lth o u g h  th e r e  w  1S 
so m e  e v id e n c e  o f  a l te re d  c a ld u m  m e ta b o lis m .14 S im ila r ly 
o s te o m a la d a  w a s  se e n  in  o n ly  1 o f 19 e ld e r ly  in p a t ie n ts  n  
a n o th e r  s tu d y ,15 a  r a te  s im ila r  to  th a t  p re v io u s ly  s e e n  n  
e lđ e rly  p a tie n ts  w i th  a c u te  illn ess  n o t  rece iv in g  a n tie p ile p i  ic 
th e ra p y . T h e re  w a s  e v id e n c e  o f íe m o ra l  o s te o p e n ia  in  o v  T 
h a h  o f a  g ro u p  o f  30  p a tie n ts  o n  lo n g - te rm  p h e n y to  n  
th e ra p y ,16 w h ic h  w a s  h ig h e r  th a n  th a t  in  th e  g e n e t i l  
p o p u la tio n , a n d  o n c  m a le  p a tie n t  h a d  d in ic a l  o s teo p o ro s i >.

A fter  revievv o f d a ta  fro m  s tu d ie s7-17-15 a n d  da  a 
su b m itte d  to  its yellovv C ard  sc h em e . th e  UK M H R A  9 
c o n s id e red  th a t  lo n g -te rm  t re a tm e n t  w ith  carbamazepin 
phenytoin. primidom. a n d  vaìproatt is a s so c ia te d  vvit 1 
d e c reased  B M D  re su ltin g  in  an  in c re a se d  risk  of o s te o p e n i , 
o s teo p o ro sis , a n d  ừ a c tu re s  in  p a tie n ts  w h o  a re  im m o b ilise  i 
lo r  lo n g  p e rio d s , o r  h a v e  in a d e q u a te  s u n  e x p o su re , c r 
in a d e q u a te  d ie ta ry  c a lc iu m  in ta k e . In  a d d it io n , carbamaz< - 
pint, phenytoin, a n d  primidone th e ra p y  >vere lo u n d  to  b ỉ  
a s so d a te d  w ith  a n  in c re a se d  risk  o f  o s te o m a la d a . T h ; 
M H RA  ad v ise s  th a t  v ita m in  D s u p p le m c n ta t io n  sh o u ld  b í  
c o n s id e red  in  a t-r isk  p a tie n is  o n  lo n g - te rm  th e r a p y  w ú  ì 
th e s e  a m ie p ile p tic s .
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Effects on the endocríne System and metabolism.
A lth o u g h  it m a y  b e  d ifficu lt to  s e p a ra te  from  th e  e f f e a s  o f 
th e  d isease  itse lí, th e re  is so m e  e sảd e n c e  th a t  a n tie p ile p tic s  
c a n  d im in ish  sexual potency a n d  fertility in  m a le  e p ilep tic s . 
P h e n y to in  is e x a e t e d  in  h u m a n  s e m e n  in  sm a ll q u a n ti t ie s  
a n d  m ig h t a ííe c t  s p e n n  m o rp h o lo g y  a n d  m o tility . R e d u c e d  
p la sm a  c o n c e n ư a tio n s  o f fre e  te s to s te ro n e  h a v e  b e e n  
d e te c te d  in  m a le  e p ile p tic  p a tie n ts  re c e iv in g  One o r  m o re  
o f t h e  íollovving: c a rb a m a z e p in e . p h e n > to in ,  p r im id o n e , 
a n d  s o d iu m  v a lp ro a te .1 T h e re  is, h o w e v e r , so m e  e v id e n c e 2 
th a t  so m e  o í  th e  c h a n g e s  in  se x  h o im o n e  c o n c e n tra t ìo n s  
in d u c e d  b y  a n tie p ile p tic s  in  m e n  a n d  vvom en  a re  re v e rs i-  
b le . A h ig h e r  ừ e q u e n c y  ò í  s p e rm  a b n o rm a lit ie s  h a s  b e e n  
ío u n d 3 in  m e n  g iv en  c a ib a m a z e p in e ,  o x c a rb a z e p in e , o r  
v a lp ro a te  m o n o th e ra p y  w h e n  c o m p a re d  w ith  h e a lth y  c o n - 
ơ o ls ;  th o se  o n  v a lp ro a te  a lso  h a d  re d u c e d  te s t ic u la r  
v o lu m e . W o m e n  m a y  a lso  h a v e  a lte re d  r e p ro d u c tlv e  fu n c -  
t io n  a n d  im p a ire d  íe r t il ity  a s s o d a te d  w ith  a n tie p ile p tic  
th e ra p y , p a rt ic u la r ly  w ith  th e  e n z y m e - in d u d n g  a n tie p ile p -  
tìc s  a n d  v a lp ro a te .4 T h e re  is less  in lo rm a t io n  a b o u t  t h e  
n e w e r  a n tie p ile p tic  d ru g s. H o w e v e r. a c o m p a r is o n 5 in  m e n  
a n d  w o m e n  ta k in g  c a rb a m a z e p in e , la m o trig in e , o r  le v e tir -  
a c e ta m  ío u n d  th a t  la m o trig in e  a n d  le v e từ a c e ta m  did  n o t  
s e e m  to  ăH ect s e x u a l ỉu n c t io n  in  m e n , a n d  im p ro v e d  it in  
vvom en. T h e re  w as so m e  e v id e n c e  o f  d e c re a se d  a n d ro s te -  
n e d io n e  c o n c e n tra tio n s  in  b o th  sex es  w ith  la m o trig in e .

All cross-reíerences refer to entries in Volume A
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a n d  in  w o m e n  p r a s te ro n e  (d e h y d ro e p ia n d ro s te ro n e )  c o n - 
c e m ra tio n s  w e r e  in c re a se d  b y  th e  d ru g . L e v e tírac e tam  h a d  
n o  s ig n iS c a n t h o r m o n a ỉ  e ổ e c ts  i n  vvom en b u t  a g a in  vvas 
a s s o d a te d  w i th  d e c re a s e d  a n d ro s te n e d io n e  in  m e n  (it w a s  
c o n s id e re d  p o ss ib le  t h a t  th is  w a s  a n  effec t o f t h e  d isease  
r a th e r  t h a n  th e  d ru g s) .

Gynaecomastia h a s  b e e n  re p o r te d 6 in  5 m e n  rec e iv in g  
lo n g - te rm  a n tie p ile p tic  ơ e a tm e n t ;  o n e  a lso  c o m p la in e d  of 
im p o te n c e  b u t  lib id o  w a s  s ta te d  to  b e  n o rm a l  in  a ll 5. 
P h e n y to in  w a s  a  c o m p o n e n t  o f t h e r a p y  in  all p a tie n ts  a n d  
w a s  th e  so le  d r u g  u s e d  in  o n e .

P h e n y to in  m a y  c a u se  re v e rs ib le  kyperglycaemia a t  to x ic  
d o se s  b u t  it  d o e s  n o t  a p p e a r  to  p ro d u c e  lo n g - te rm  eữ e c ts  o n  
g lu c o s e  t o le r a n c e  v v h e n  u s e d  in  t h e r a p e u t i c  d o s e s .7 
P a rad o x ica lly , p h e n y to in  h a s  also  b e e n  re p o r te d  to  im p ro v e  
in su lin  re s is ta n c e  in  s o m e  p a tie n ts . T h e re  h a s  b e e n  a  case 
rep o rt*  o f s e v e re  hypoglycaemia in  a  p a tie n t  w h o  w a s  g iv e n  
in tra v e n o u s  p h e n y to in  fo r  th e  t r e a tm e n t  o í s ta tu s  e p ilep ti-  
cu s ; sy m p to m s  re so lv e d  w h e n  g lu co se  5%  w a s  in ỉu s e d  a n d  
n o  íu r th e r  e p iso d e s  o f  h y p o g ly c a e m ia  o c c u rre d  a f te r  
p h e n y to in  in íu s io n  w a s  s to p p e d .

P h e n y to in  m a y  re d u c e  s e ru m  c o n c e n tra tlo n s  o f thyroid 
h o rm o n e s  t h r o u g h  e n z y m e  in d u a i o n — see u n d e r  In te ra c -  
t io n s  o f L e v o th y ro x in e ,  p . 23 4 1 .3 .

1. Dana-Haerí J. t í  ai. Rcducúon of írce CKtostnone by amiepileptic drugs. 
BMJ 1982; 2*4: 85-6.

2. Lossỉus MI, t í  aí. Reversible cữccts of antiepileptic drugs on reproductive 
endocrine ỉunctỉon in m en and vvomen wíth epỉlepsỵ—a prospectíve 
randomized double-blind withdrawal study. Epữepàa 2007; 48: 1875- 
82.

3. . Iso]ãrvi JL t í  aL Effcct o ỉ cpilepsy and  antỉepileptic đrugs on male
reproductíve Health. Neurology 2004; 62: 247-53.

4. Isojărvỉ J. Dlsorders oỉ reproducũon in  paúents w ith  epiỉepsy: 
antiepileptỉc drug related mechanỉsms. Saizure 2008; 17: I I 1—19.

5. Svalheim s. tí al. Differential eííects of levetiracetam. carbamazepine, 
and ỉamotrigỉne on reproductíve endocrỉne íunction in aduỉts. Epiỉepĩy 
Behav 2009; 16: 281-7.

6. Monson Jp  Scott DF. Gynaecomasda ỉnđuced by phenytoin ỉn m en wỉth 
epỉlepsy. BMJ 1987:394: 612.

7. Hurcl SJ, Taylor R. Drugs and gỉucose tolerance. Adverse Dntg Reađ Buỉi 
1995;174:659-62.

8. Dỉ Gennaro G, t í  a i  HypogiycaemU induced by phenytoin treatm ent ỉor 
partỉal status epileptìcus. J  Neurol Neurosurg Psychiaơy 2002; 73:349-50.

Effeds on (he tiver. T h e re  h a v e  b e e n  o c cas io n a l re p o r ts  o{ 
l iv e r  d a m a g e , p r o b a b ly  d u e  to  h y p e rse n s it iv ity , a s so d a te d  
w i th  p h e n o b a rb i ta l  a n d  p h e n y to in ;  t h e  a u th o rs  o f  a n  e a rly  
s tu d y  su g g e ste d  th a t  s u c h  d ru g s n e e d  n o t  b e  w i th d ra w n  ư 
th e r e  w e re  m e re ly  t ra n s ie n t  e le v a tio n s  in  tra n s a m m a se  
v a lu e s ,1 b u t  c a re  is n e e d e d  to  d is t in g u is h  su c h  e ííe c ts  f ro m  
th e  ea rly  s y m p to m s  o f  th e  a n tíe p ile p tlc  h y p e rse n s it iv ity  
s y n d ro m e  (see  b e lo w ).

1 . Aiges HW, t í  al. The eSecis ot phenobarbiul and diphenylhydantoin on 
liver huictíon and  moiphology. J  ỉtd ia ứ  1980; 97: 22-6.

EHeds on (he lungs. P u lm o n a ry  e o s in o p h ilia  a n d  a c u te  
re sp ira to ry  {a ilu re  r e q u ir in g  m e c h a n lc a l  v e n ti la t io n  h a v e  
b e e n  r e p o t te d 1 in  a  p a tie n t  r e c e iv in g  p h e n y to in ;  o th e r  
p u lm o n a ry  sy m p to m s  a s so d a te d  w i th  p h e n y to ứ i  w e re  
revievved.

1. Mahatma M. et al. Phenytoin-induced acute respiratory tailure wiih 
pulmonary eosinophỉlia. A m JM td  1989; 87: 93-4.

Effects on mentol Kinction. F o r  a  r e v ie w  of t h e  e ííec ts  o ỉ  
a n tie p ile p tic  t h e r a p y  in d u d in g  p h e n y to in  o n  cognition a n d  
tnood ( in d u d in g  th e  risk  o f s u id d a l  id e a tio n ) , see  p. 5 08 .3 .

Effeds on the skin. A  re tro sp e c tiv e  a n a ly sìs  in v o lv in g  
1 8 9 0  o u tp a t ie n ts  ta k in g  a n tíe p ìle p tic s  ỉo u n d  th a t  r a te s  of 
s k in  re a c tio n s  a s s o d a te d  w ith  t r e a tm e n t  v a rie d  w ith  d iffer- 
e n t  d ru g s, t h e  risk  b e in g  g re a te s t  w i th  c a rb a m az e p in e , 
la m o trig in e , a n d  p h e n y to in ,  a n d  lo w e s t  w i th  g a b a p e n tin , 
lev e tira c e ta m , a n d  v a lp ro a te .1 O v e ra ll,  th e  r a te  of sk in  
rea c tio n s  in  th is  s tu d y  w a s  2 .8 % , b u t  as  also  m e n t io n e d  in  
H y p e rse n sitiv ity , belovv (w h e re  m o r e  d e ta ils  o n  p h e n y -  
to in - a s s o d a te d  sk in  rea c tio n s  a re  g iv e n ) , th e re  a p p e a re d  to  
b e  c ro ss-sen sitiv ity ; risk  in  th is  s tu d y  w as in c re a se d  to  
8 .8 %  in  th o s e  w h o  h a d  p re v io u s ly  h a d  a  ra sh  vvith 
a n o th e r  a n tie p ile p tic  d ru g .

R are , b u t  s e v e re  r e a c tio n s  s u c h  as  S te v e n s - Io h n s o n  
s y n d ro m e  a n d  to x ic  e p id e rm a l n e c ro ly s is  h a v e  a lso  
o c c u rre d . F o r  a  w a m in g  th a t  s e v e re  sk in  rea c tio n s  m a y  b e  
m o re  lik e ly  In  p a tie n ts  o f c e r ta in  g e n o ty p e s , see S k in  
R e a c tio n s, u n d e r  P re c a u tio n s , p . 5 4 2 .1 .

F o r  r e fe re n c e  to  c u ta n e o u s  m a n iỉe s ta tio n s  o f z in c  
d e h d e n c y ,  p o ss ib ly  d u e  to  c h e la t io n  w ith  p h e n y to in ,  see  
u n d e r  V a lp ro a te , p . 5 5 6 .1 .

1. Aiií H. t t  al. Comparlson and prcdictors of rash associated w ith 15 
antìepỉleptíc drugs. Nturology 2007; 68: 1701-9.

Gingival hyperplasià. G ing ival h y p e rp la s ia , c h a ra c te r ise d  
b y  m íla n u n a t io n  a n d  a  m a rk e d  ỉ ib ro tic  re sp ọ n se , m a y  
a f f e a  u p  to  5 0 %  o f p a tie n ts  re c e iv in g  p h e n y to in .  I t  u s u a l-  
ly  b e c o m e s  a p p a re n t  vv ith in  th e  f irs t fe w  m o n th s  o f th e r -  
a p y  a n d  o c c u rs  m o re  ừ e q u e n t ly  i n  ch ild ren ; th e re  is  n o  
in c re a se  i n  a lv e o la r  b o n e  loss. T h e  m e c h a n ịsm  u ạ d e r ly in g  
i ts  d e v e lo p m e n t  is u n k n o v v n , a l th o u g h  th e  m a ln  m e ta b o -

lite  o f p h e n y to iii,  5 - (4 -h y d ro x y p h e n y l) -5 -p h e n y lh y d a n -  
to in , h a s  b e e n  im p lic a te d .1'3

1. Baỉl DE. tí  ai. Ptasma and salìva concemrations of phenytoỉn and 5-(4- 
hydroxyphenyl)-5-phenylhydantoin (HPPH) in reỉation to gỉngivaỉ 
ovexgrovnh in epỉỉeptic patients. Br J  ơ in  Pharmaeol 1995; 39: 539P- 
588P.

2. Ieiril, rtal. Eriectoỉ 5-(p-hydroxyphenyl)-5-phenylhydantoin (p-HPPH) 
enamỉomers, major metabolỉtes o ỉ phenytoin. on the occurrence oí 
dironỉc-gỉngívaỉ hyperplasia: ỉn vỉvo and ỉn vi tro  study. Eur J  ctm  
Pharmaat 1995; 49: 51-6.

3. Zhou LX tí aỉ. Metabolỉsm of phenytoin by the gỉngiva of normal 
humans: the possibỉe roỉe o ỉ reactỉve metabolỉtes of phenytoin in the 
initỉatỉoa oỉ gỉngỉval hyperplasia. ơ in  Pharmacot Ther 1996; 60 :191-8.

Hypersensiiivìiy. A n  a n tie p ile p tic  h y p e rse n s it iv ity  
sy n d ro m e , c o m p risin g  fev er, r a sh , a n d  ly m p h a d e n o p a th y  
a n d  less c o m m o n ly  ly m p h o c y to sis , a n d  l iv e r  a n d  o th e r  
o rg an  in v o lv e m e n t, h a s  b e e n  a s s o d a te d  w i th  som e 
a n tie p ile p tic  d rugs i n d u d in g  p h e n y to in .1' 3 C lin ica l m a n i-  
íe s ta tio n s  m a y  i n d u d e  in te r s t i tia l  n e p h rit is ,  a n a e m ia , 
in te is t it ia l  p u lm o n a ry  in B lư a te s , th ro m b o c y to p e n ia , 
e o s in o p h iỉia . m y o p a th y , a n d  d iffu se  in ơ a v a s c u la r  c o ag u la - 
t io n .1-2 S om e h a  ve  e s tim a te d  t h e  in d d e n c e  a t  1 i n  1 000  to  
1 in  1 0 0 0 0  n e w  e x p o su re s  to  a ro m a tic  a n tie p ile p tic s ,2'3 
b u t  t h e  t ru e  i n d d e n c e  is  u n k n o w n  d u e  to  v a ria tio n s  in  
p re s e n ta tìo n  a n d  re p o r tin g . T h e  s y n d ro m e  oc c u rs  m o s t  fre- 
q u e n tly  o n  ftrst e x p o s u re  to  th e  đ ru g , vvith in itía l sym p- 
to m s s ta r tin g  a n y v v h ere  b e tw e e n  1 a n d  8  vveeks a fte r  
e x p o su re . T h e  m e a n  in te rv a l  to  o n se t  is 17 to  21 day s w ith  
p h e n y to in .  In  p re v io u s ly  se n sitise d  in d iv id u a ls  t h e  reac - 
t io n  m a y  o c c u r w i th in  1 d a y  o f  re c h a lle n g e . T h e  p o te n tia l  
fo r c ross-reac tiv ity  b e tv v een  c a rb a m a z e p in e , p h e n o b a rb ita l , 
a n d  p h e n y to in  is a b o u t  7 5 % , a n d  p a tie n ts  w h o  d ev e lo p  
th e  sy n d ro m e , a n d  th e i r  d o s e  re la tiv e s , s h o u ld  b e  vvam ed 
of th e  risk  a sso d a te d  w i th  u se  o f th ese  a n tie p ile p tic s .2 A n  
ea riy  re y ie w ' o f th e  s y n d ro m e  in  p a tie n ts  ta k in g  p h e n y -  
to in  c o m m e n te d  th a t  i t  o c c u rre d  m a in ly  in  b la c k  m ale  
p a tie n ts  a n d  sh o u ld  n o t  b e  c o n íu se d  w i th  m o re  c o m m o n  
m ild  g e n e ra l h y p e rse n s it iv ity  rea c tio n s . M o re  re c e n t  evi- 
d e n c e  d o e s  n o t  su g g e st th a t  e th n ic  o r ig ỉn  p re d ic ts  differ- 
ences  in  risk .2

M o st cases reso lv e  s p o n ta n e o u s ly  o n  vvithdravval o f th e  
d ru g  a n d  sy m p to m a tíc  m a n a g e m e n t .  T h e  u s e  o f c o rtico ste r-  
o id s  in  t h e  m a n a g e m e n t  o f  s ẹ v e re  c a se s  r e m a in s  
c o n ư o v e rs ia l  in  th e  a b se n c e  o f  c o n tio lle d  s tu d ie s  o f t h e ừ  
efficacy .1J

P h e n y to in - in d u c e d  p se u d o ly m p h o m a  m im id d n g  c u ta -  
n e o u s  T-cell ly m p h o m ã  h a s  a lso  b e e n  re p o r te d .2-4 In  m o st 
cases, sy m p to m s reso lv e  v v ith in  7  to  14 d a y s  o f  s to p p in g  th e  
drug , a n d  th e  c o n d it io n  is n o t  c o n s id e re d  p re m a lig n a n t.2 
H o w ev er, in  o n e  re p o r t4 t h e  c u ta n e o u s  e ru p t io n  a n d  
ly m p h a d e n o p a th y  p e rs is te d  a f te r  w i th d ra w a l of p h e n y to in  
fo r  o n e  y e a r  w h e n  th e  p a t ie n t  e v e n tu a l ly  b e c a m e  
a sy m p to m atic .

In  a  p ro sp ec tiv e  s tu d y 5 o f 3 0 6  p a tie n ts  g iv e n  p h e n y tố in  
th e re  w a s  a n  o v era ll in d d e n c e  o f 8 .5 %  of m o rb ill lfo rm  rash , 
b u t  th e r e  w as a m a rk e d  se aso n a l i n d d e n c e  vvith m o st 
re a c tio n s  o ccu rrin g  d u r in g  th e  s u m m e r  m o n th s .  T h e  resu lts  
d id  n o t  a p p e a r  to  b e  d u e  to  p h o to se n s itiv ity  a n d  m ig h t 
re p re s e n t seasonal a lte ra t io n s  in  th e  im m u n e  System .

1. Flowcrs FP, tí  aỉ. Phenytoin hypersensitìvity syndromc. J  Emerg Med 
1987; 5: 103-8.

2. Knowỉes SR. tí aL Antíconvuỉsanc hypcrscnsidvity syndrome: ỉnddence, 
preventìon and managcmcnL Dru$ Saftíỵ 1999; 21: 489-501.

3. Bessmermy O, a  a i  Anũepileptic hypcrsensiiỉvity syndrome in chiỉdren. 
Ann Pharmaathir 2001; 35: 533-8.

4. Harrỉs DWS, tí  aỉ. Phcnytoin-induced pscudolymphoma: a report of a 
casc and revicw of the Iỉterature. Br J Dtrmatol 1992; 127:403-6.

5. Leppik IE, tí ai. Seasonal ỉncidence oí phenytoin alỉergy unrelated to 
plasma ỉevels. Anh NtuTOỈ 1985; 42: 120-2.

Peripheral neoropathies. H le a ro p h y s io lo g ic a l  a b n o rm a l-  
ities a f te r  p ro lo n g e d  p h e n y to in  t r e a tm e n t  a re  c o m m o n , 
b u t  c lin ically  s ig n iíic a n t p e rip h e ra l  n e u ro p a th y  is r a r e .1 
T he  n e u ro p a th y  u su a lly  in v o lv e s  s e n so ry  n e rv e s  a n d  
les ions a re  g e n e ra lly  m ild  a n d  a sy m p to m a tic .2 M u c h  of 
t h e  r e p o r t e đ  d i n i c a l  n e u r o p a t h y  h a s  b e e n  a s s o á a t e d  v v ith  
m u ltip le  d ru g  th e ra p y  o f e p ilep sy  a n d  w ith  e x p o su re  to  
to x ic  c o n c e n tra tio n s  o f p h e n y to in .1’5 A lth o u g h  a n  a s so d a -  
t io n  w ith  fo la te  d e f id e n c y  h a s  b e e n  su g g ested , a  s tu d y  in  
52 p a tie n ts  o n  lo n g - te rm  a n tie p ile p tic  th e r a p y  fa iled  to  
find  a n y  co n v in c in g  e v id e n c e  o f a  re la tio n s h ỉp  b e tw e e n  
se ru m -fo la te  c o n c e n tra tio n  a n d  p e rip h e ra l  n e u ro p a th y .4

1. Bnrnỉ J. Phenytoìn and o ther hydantoins: adverse effects. ỉn: Levy RH, tí  
al.. eds. Aitíiẹpileptíc drugs. 5th ed. Philadeiphia: Lippincott Wỉlỉiaim & 
Wllkins, 2002; 605-10.

2. Argov z  Masugỉia FL Drug-induced perìpheral neuropathỉes. BMJ 
1979; 1: 663-6.

3. Toth c  Kotecha SA. Protonged and  excessỉve phenytoỉn therapy leading 
to 4 severe and pardaỉly reversible polyneuropathy. J  Ptíipher Nerv Syst 
2004; 9: 198-9.

4. Horwỉtz SJ, tí a i  Reỉatỉon ỡỉ abnormal ỉolate metaboỉism to  neuropathy 
developlng durỉng antíconvuỉsant dnig therapy. Lanctí 1968; I: 563-5.

Treatment oỉAdverse Effeđs
T re a tm e n t o f p o iso n in g  w i th  p h e n y to in  te n d s  to  b e  
su p p o rtiv e . R e p e a te d  d o se s  o f  a c tiv a te d  c h a rc o a l m a y  b e  
g iv e n  o ra lly  to  a d u lts  a n d  c h ild re n  w h o  p re s e n t  vvịthin 1 
h o u r  o f  in gesting  m o re  i h a n  2 0  m g /k g ; t h e  a im  is n o t  o n ly  to  
p re v e n t  a b so rp tio n  b u t  a lso  to  a id  e lim in a tio n . G astric

lav a g e  m ay  b e  c o n s id e red  if a  v e ry  la rg e  a m o u n t  h a s  b e e n  
ta k e n  w ith in  1 h o u r .

M u ltip le  o ra l doses  oi a c tív a ted  c h a rc o a l m a y  re d u c e  th e  
a b so rp tio n  of p h e n y to in 1-2 b u t  th e  d e g re e  o f d in ic a l  b e n e ũ t  
is u n d e a r .5 T h e  v a lu e  o í  ch a rco a l h a e m o p e r iu s iọ n  in  th e  
m a n a g e m e n t of p h e n y to in  o v e rd o sag e  is d e b a ta b le . A 
re v ie w  of h a e m o p e r íu s io n  in d u d e d  d a ta  ử o m  2  p a tie n ts  
w h o  ingested  p h e n y to in 4 b u t, a l th o u g h  it w a s  suggested  
th a t  h a e m o p e rh is io n  sh o u ld  c o n tr ib u te  s ig n if ican tly  to  d ru g  
rem o v a l, resu lts  a re  dií& cult to  e v a lu a te  in  th e s e  p a tie n ts  
w h o  h a d  also in g es te d  p h e n o b a ib ita l . A n  e v a ỉu a tio n  in  a 
p a tie n t  w h o  h a d  a lso  ta k e n  p r im id o n e 5 su g g e ste d  th a t, 
a l th o u g h  in itial d e a ra n c e  o ỉ  p h e n y to in  w a s  p ro m is in g , th e  
System  rapidly b e c am e  sa tu ra te d  a n d  th e r e  w a s  lit tle  o v era ll 
b e n e S t.  A  revievv5 o f th e  ỉe a tu re s  a n d  m a n a g e m e n t  of 
p h e n y to in  p o iso n in g  c o n d u d e d  th a t  su p p o rtiv e  c a re  is  th e  
m a in s ta y  of ơ e a tm e n t.  G astrìc  lav a g e  a n d  m u ltíp le -d o se  
a c tiv a te đ  charcoal s h o u ld  n o t  b e  u s e d  ro u tin e ly ,  a lth o u g h  
th e y  m ig h t be  c o n s id e red  ỉo r  iư e - th re a te n in g  m g es tio n . 
T h e y  w ere  m o st eH ective w h e n  u s e d  vv ith ln  1 h o u r  o í 
in g estio n ; th e  a irw a y  s h o u ld  b e  s e c u re d  f i i s t  E x trạ c o ip o re a i  
m e th o d s  of e l im in a tio n  (e.g. h a e m o d ỉạ ly s is , h a e m o -  
p e riu s io n , p e ri to n e a l  diaỉysis, o r  p iasm a p h ere s is )  h a d  n o t  
b e e n  shovvn to  b e  o l  b e n e ũ t;3 hovvẽver, so m e  su c h  
p ro ce d ụ re s  m a y  b e  b e n e& d al in  p a tíe n ts  tv ith  re n a l  ía i lu re 3 
o r  h y p o a lb u m in ae m ia 4 in  w h o m  fre e  p h e n ỵ to in  c o n c e n tra -  
t io n s  a re  raised.

ỉ . Weidle PJ. t í  al. Muỉtiple-dose actívated du rco a ỉ as a d ịu n a  therapy after 
chroaic phenytoin ỉntoxỉcatỉon. ơừt Pharm 1991; ÍO: 711-14.

2. Dolgin JG. tí aì. Phannacokỉnetic sỉmulatíon of the eữ ea  of muỉtìple* 
dose actỉvated charcoal ỉn phenytoin poỉsonỉng—repoư of nvo pedỉatrỉc 
cases. DỈCP Ann PhamaaỊthtr 1991; 23: 646-9?

3. Craig s. Phenytoỉn poisoning. Neuroaừ Cart 2005; 3:161-70.
4. Pond s, tí ai. Pharmacokỉnetics oỉ haemoperỉusion ỉor drug overdose. 

Clin Phamacokintí 1979; 4: 329-54.
5. Baehler RW, t í  al. Charcoaỉ hemoperíusìon in the therapy for 

methsuxỉmide and phenytoỉn overdose. A nh Irtíem Med 1980; 140: 
1466-8.

6. De Schoenmakere G, t í  a i  Phenytoin intoxicatìon ỉn aỉticaỉỉy  iỉl 
patỉents. Am J  Kiắncy Dừ 2005; 45:189-92.

Precautions -
P h e n y to in  is m eta b o lise d  in -ih e  l iv e r  ạ n d  s h o u ld  b e  g iv en  
vvith ca re  to  p a tie n ts  w ith  im p a ire d  l iv e r  h m c t io n . C a u tìo n  is 
a lso  advo cated  in  d iab e tic  p ã d e n ts  b e c a u se  o f  th e  p o te n tía l  
e líe c ts  oi p h e n y to in  o n  b lo o d  sugar.

P ro te in  b in d in g  m a y  b e  re d u c e d  in  c e rta in  d isease  States 
su c h  as u raem ia , a n d  in  c e rta in  p a tie n t  p o p u la tio n s  su c h  as 
n e o n a te s , p re g n a n t w o m e n , a n d  th e  e ĩd e riy . A ỉth o u g h  
p h e n y to in  is ex te n s iv ely  p ro te in  b o u n d  th is  m a y  b e  o f  little  
đ in ic a l  signiB cance in  i t s e l t  p ro v id e d  th a t  h e p a tic  h m c t io n  
is n o t  im p a ỉred , b e c a u se  th e  c o n c e n t r a t ìo n  o f  free  
(p h aư n aco lo g ica lly  ac tive) d ru g  in  t h e  p lasm a  o f te n  re m a in s  
m o re  o r  less u n c h a n g e d , d u e  to  d is tr ib u tio n , m e ta b o lism , 
a n d  excre tio n . T hus, a n  a lte ra tio n  in  p r o te in  b in d in g  w o u ld  
n o t  necessarily  r e q u ữ e  a  c h a n g e  in  d o sa g e  o f  p h e n y to in  to  
b e  m ad e  a lth o u g h , w h e n  p lasm a c o n c e n ơ a t io n s  a re  b e in g  
m o n ito re d , re la tiv e ly  lo w e r  to ta l  p la s m a -p h e n y to in  co n - 
c e n tra tio n s  vvill b e  ío u n d  to  b e  e ííe c tiv e  s in ce  th e r e  is less 
b o u n d  (p h arm aco log ica lly  in ac tiv e ) p h e n y to in  av a ila b le  fo r 
m e a su re m e n t.

I n ơ a v e n o u s  p h e n y to in  m u s t  b e  g iv e n  slovvly a n d  
e x a a v a s a tio n  a n d  in ư a -a r te r ia l  in je c tio n  m u s t  b e  a v o id ed . 
P h e n y to in  sh o u ld  n o t  b e  g iv en  in t ra v e n o u s ly  to  p a tie n ts  
w i th  sinus  b rad y c a rd ia . h e a r t  b lo ck , o r  S to k es-A d am s 
sy n d ro m e, a n d  sh o u ld  b e  used  vvith c a u tio n  in  p a tie n ts  w ith  
h y p o te n s io n , h e a r t  ía i lu re ,  o r  m y o c a rd ia l  in íc irc tion ; 
m o n ito rin g  o f b lo o d  p ressu re  a n d  th e  EC G  is rec o m m e n d e d  
d u r in g  in ư a v e n o u s  use .

P a tien ts  o r  th e i r  c a re rs  sh o u ld  b e  to ld  h o w  to  reco g n ise  
s igns o f b lood  o r  sk in  to x ìd ty  a n d  th e y  s h o u ld  b e  ad v ise d  to  
se ek  im m ed ia te  m ed ica l a tte n tio n  ư  sy m p to m s  s u c h  as 
íeve r, sore th ro a t, ra sh , m o u th  u lce rs , b ru ís in g , o r  b lee d in g  
dev e lo p . P h e n y to in  sh o u ld  b e  s to p p e d , if n e c essa ry  u n d e r
cover of a suitable altemative antiepỉleptic, if leucopenla 
w h ic h  ỉs severe , P rogressive, o r  a s so c ia te d  w lth  c lin ical 
sy m p to m s deve lops. I t  sh o u ld  also  b e  s to p p e d  ư  a  s k in  rash  
develops; in  th e  case  o f  m ild  ra s h e s  p h e n y to in  m a y  b e  
re in tro d u c e d  c a u tío u sly , b u t  sh o u ld  b e  s to p p e d  im m e d ia te ly  
a n d  p e rm a n e n tly  if th e  r a sh  recu rs .

C are  is re q u ire d  w h e n  w ith d ra w in g  p h e n y to in  th e ra p y —  
see  also  Uses a n d  A d m in is tra tio n , p . 5 38 .3 .

P h e n y to in  m a y  in te r ie re  w i th  so m e  te s ts  o f  th y ro id  
íu n c t io n  as it c a n  re d u c e  free  a n d  d r c u la t in g  c o n c e n tra tio n s  
o f  lev o th y ro x in e ,- m a in ly  b y  e n h a n c e d  c o n v e rs io n  to  tri-  
io d o th y ro n in e , a n d  i t  m a y  also  p ro d u c e  lo w e r  t h a n  n o rm a l  
v a lu e s  for d e x a m e th a s o n e  a n d  m e ty r a p o n e  su p p re s s io n  
tests. .

B re a s t  (e e d in g . T h e  A m e ric a n  A c a d e m y  o f P e d ia tr ic s1 co n - 
s iders  th a t p h e n y to in  is u su a lly  c o m p a tib le  vyith  b re a s t  
íee d in g , a lth o u g h  th e re  h a d  b e e n  a n  ẽ a r ly  case  r e p ò r t  of 
m e th a e m o g lo b in a e m ia  in  a  b re a s t-fe d  in ía n t .

F o r  íu r th e r  c o m m e n t o n  a n tie p ile p tic  th e r a p y  a n d  b re a s t  
íeed in g , see  p . 5 08 .3 .

1. American Acadctny of Pediatrics. The transỉer of drugs and other 
chemỉcaỉs ỉnto hum an mỉỉk. Pediatría 200 ỉ; 108: 776-89. [Retỉred May
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2010] Correcrion. ữ i í i  1029. Also available at: btip-.y/aappolỉcy. 
aappubỉỉcations.org/CỊỊỈ/conlem/full/pediatriC5%ỉb 108/3/776 (acceued 
09/06/08)

Driving. F o r  c o m m e n t  o n  a n tìe p ile p tíc  d ru g s  a n d  d riv in g , 
s e e  p .  5 09 .2 .

lrrfections. A  5 2 -y e a r-o ld  w o m a n  p re v io u s ly  w e ll- c o n -  
tro l le d  o n  p h e n y to in  4 0 0  m g  d a ily  s u tte re d  p h e n y to in  
to x ic ity  ạ ỉ te r  a  v ira l  in ỉe c tìo n ;1 h e r  p la s m a -p h e n y to in  c o n - 
c e n tr a t ío n  h a d  in c re a se d  f ro m  16  to  51 m io ro g ra m s/m L . 
S ix  vveeks la te r  s h e  h a d  re c o v e re d  a n d  w a s  re -s ta b ilis e d  o n  
p h e n y to in  4 0 0  m g  da ily .

1. Levỉne M. Jones MW. Toxỉc reaction to phenytoin íollovving a vỉral 
ỉníection. Con M ui Assoc J  1983; 12& 1270-1.

AỈDS. R e n a l a b n o rm a lỉt íe s  o r  h y p o a lb u m in a c m ia  a s so d a te d  
w i th  A ID S m a y  in c re a se  t h e  risk  o f  e le v a te d  í re e  p h e n y -  
to ũ i  c o n c e n tra t io n s  a n d  s u b s e q u e n t  to x it í ty .  A lte re d  p ro -  
te in  b in d in g  r e s u l te d  in  m a rk e d  p h e n y to in  to x ic ity , vvith 
le th a rg y  a n d  se iz u re - l ik e  ac tiv ity , in  a n  HTV-positive 
p a t ie n t  w i th  p r o ỉo u n d  h y p o a lb u m in a e m ia  a n d  m o d e ra te  
r e n a l  in s u H id e n c y .1 T h e ra p e u tic  d ru g  m o n ito rin g  in  21 
p a tie n ts  vvith AXDS in d ic a te d  th a t  a lth o u g h  to ta l s e ru m  
c o n c e n tra t io n s  o f p h e n y to in  w e re  lo w e r  th a n  in  a  r e íe r-  
e n c e  p o p u la t io n , t h e  íra c tio n  o f u n b o u n d  d ru g  w a s  h ig h -  
e r .2 T h e se  c h a n g e s  m ig h t b e  a t t r ib u te d  to  h y p o a lb u m in a c -  
m ia  a n d  i t  w a s  su g g e ste d  th a t  íre e  r a th e r  t h a n  to ta l 
p h e n y to in  c o n c e n ư a tio n s  sh o u ld  b e  m e a su re d  in  HTV- 
in íe c te d  p a tie n ts  w i th  h y p o a lb u m in a e m ia .

P h e n y to in  i ts e lỉ  vvas a s s o d a te đ  w i th  rev e rs ib le  h y p o - 
g a m m a g lo b u lin a e m ia  in  a n  H T V -positỉve p a d e n t  vvho 
p r e v io u s ly  h a d  b o rd e r l in e  h y p e rg a m m a g lo b u lin a e ra ia .3

1. Toler SM. fl/. Severc phenytoin intoxication as ì  result of altercd 
protcin btnding in  A m s. D IƠ  A m  rharm aathtt 1990; 24: 698-700.

2. Burger DM. n al. Therapcutìc dnig m oniioring of phcnytoin in paticntỉ 
w ith  the acquừed immunodeAdency syndrome. Tker DniỊ M m it 1994: 
16: 616-20.

3. Bridgan BE. Diphenylhydamoin-induced hypogammaglobuHncmia in a 
patìent ỉn ỉeaed  with hum an inirounodeflãency vỉms. Am J  Mtd 1991; 
90: 324-7.

Porphyria. T h e  D ru g  D a ta b ase  ío r  A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y ria  C e n ư e  (N A PO S) a n d  
th e  P o rp h y x ia  C e n ư e  Svveden, c lass iíies  p h e n y to in  as  p o r-  
p h y r in o g e n ic ;  i t  s h o u ld  b e  p re sc r ib e d  o n ly  fo r  c o m p e llin g  
re a s o n s  a n d  p re c a u t io n s  s h o u ld  b e  ta k e n  in  a ll p a tie n ts . '

1. The Drug Database for Acute Porphyria. Available aL hrtp://www. 
dnigs-porphyria.org (accessed 17/10/11)

Pregnancy. F o r  c o m m e n ts  o n  th e  m a n a g e m e n t  o í  ep ilep sy  
d u r in g  p r e g n a n c y , see  p . 509 .2 .

T h e re  is a n  in c re a se d  risk  o f n e u ra l  tu b e  de ỉe c ts  in  in ỉa n ts  
e x p o s e d  in utcro t o  a n tie p ile p tic s  i n d u d in g  p h e n y to in ;  
sy n d ro m e s  su  c h  a s  c ra n lo ía d a l  a n d  d ig ita l a b n o rm a lit ie s  
a n d , ỉe ss  c o m m o n ly , d e h  lip  a n d  p a la te  h a v e  b e e n  
d e sc rib ed . S p e tib c  s y n d ro m e s  su c h  as  t h e  'le ta l  h y d a n to in  
s y n d ro m e ' w i th  p h e n y to in  h a v é  b e e n  l in k e d  to  in d iv id u a l 
a n tíe p ile p tic s . H o w e v e r, th e r e  is o v e rla p  b e tw e e n  th e  effec ts 
s e e n  w i th  d i í íe re n t  a n tie p ile p tic s  a n d  th e s e  a re  n o w  o h e n  
s e e n  a s  a sp ec ts  o f  a  sin g le  'íe ta l  a n tie p ile p tic  sy n d ro m e '.  
T h e re  is  a lso  a  risk  o ỉ  n e o n a ta l  b le e d in g  vvith p h e n y to ín .

skin readions. In  N o v e m b e r  2 0 0 8 , t h e  FD A ‘ re p o r te d  th a t  
i t  w a s  a n a ly s in g  p re l im in a ry  d a ta 2-3 w h ic h  su g g e ste d  th a t  
p a tie n ts  o f  A s ia n  a n c e s try  vvith t h e  HLA a lle le  HLA- 
B *1 5 0 2  m a y  b e  a t  in c re a se d  risk  o f  se v e re  sk in  re a c tio n s  
w ith  p h e n y to in  th e ra p y ; th is  in c re a se d  risk  a lso  a p p lie s  to
íosphenyto in . a p rodrug  o í phen y to in . There is currently
i n s u f f id e n t  e v ld e n c e  to  r e c o m m e n d  r o u tỉn e  s c re e n in g  ío r  
t h e  p re s e n c e  o f  H L A -B *1502 in  th is  p a ú e n t  g ro u p  b e lo re  
s ta r tin g  th e r a p y  w i th  th e s e  2  a n tie p ile p tic s . H ovvever, 
p h e n y to in  a n d  ío sp h e n y to in  s h o u ld  b e  a v o id e d  in  p a tie n ts  
w i th  s u c h  a n c e s try  w h o  a re  knovvn  to  b e  p o s itiv e  ío r  th is  
a lle le . S im ila r  re c o m m e n d a t io n s  h a v e  s in c e  b e e n  is s u e d  in  
th e  U K  b y  th e  M H R A .4 S ee  also  u n d e r  C a rb a m a z e p in e , 
p . 5 1 6 .1 .

ỉ .  FDA. Phenytoỉu (marketed as Dilantin, Phenytek and generics) and 
íosphenytơln sodium (marketed as Cerebyx and generics)—-heaỉihcare 
proíessionaỉ sheet t e n  veráOD (issued 24th November, 2008). Available 
a t  http://www.ida.gov/Dnjgs/0rugSaiecy/
P o s tm a rk e tD ru g S a ỉe ty ln ỉo rm a tỉO D Ỉo rP a i ìe n ts a n d P ro v id e rs /  
u an l24788 .h tm  (accessed 30/07/09)

2. M an CBL, et ai. A ssodatỉon bétw een HLA-BM502 aỉỉele and 
antiepũeptic dm g-induced cutaneous reactionỉ in Han Chỉn esc. EpUepíia 
2007; 4Sỉ 1013-18. CorTecrion. ibid. 2008; 49: 941.

3. Locharernkuỉ c , t í  ai. Carbainazepìne and phenytoin induced Stevens- 
•ỉohnson syndrome ỉs assodated wỉth KLA-BM502 aiỉele in Thaỉ 
populatỉon. Epiíepsia 2008; 49: 2087-91. Correctíon. ibid. 2009; 50: 971.

4. MHRA/CHM. Phenytoỉn: risk o í Stevens-Johmon syndrome associated 
w ith HLA-B* 1502 aũeỉe in padents oỉ Thai or Han Chinese ethnic origin. 
Dru$ Stựety Updau 2010: 3(6): 2-3. Avaiỉable at: http://www.m hra.gov. 
uk/horáe/ỉdcplg?IdcService*GET_FILE&dDocNaine*CON068298frRe- 
visionSelectionMethod=LatestReleaseti (accessed 13/01/10)

Interactìons
T h e re  a re  c o m p le x  in te ra c t io n s  b e tw e e n  a n tie p ile p tic s , a n d  
to x id ty  m a y  b e  e n h a n c e d  vv ithou t a  c o rre sp o n d in g  in c re a se  
in  a n tie p ile p tic  a c tiv ity . S u c h  in te ra c t io n s  a re  v e ry  v a ría b le  
a n d  u n p re d ic ta b le  a n d  p la sm a  m o n ito r in g  is o f te n  a d v isa b le  
vvith c o m b in a tio n  th e ra p y .

S ince  p h e n y to in  is  e x te n s iv e ly  b o u n d  to  p lasm a  p r o te in s  
i t  c a n  b e  d isp laced  b y  d ru g s  c o m p e tin g  fo r  p ro te in -b in d in g  
s ites, th u s  lib e ra tin g  m o re  ừ e e  (p h a rm ac o lo g ic a lly  ac tiv e )  
p h e n y to in  in to  t h e  p la sm a . H o w e v e r, e le v a t io n  o f fre e  
p h e n y to in  is  r e p o r te d  to  b e  o ỉ  little  d in ỉc a l  s ig n ih c a n ce  
p ro v id e d  h e p a tic  ỉ u n c t io n  is  n o t  im p a ire d  (se e  P re c a u tio n s , 
p . 5 4 1 .3 ). A p o te n tia l ly  m o re  s e rìo u s  ty p e  o f  in te ra c t io n  m a y  
o c c u r  b e c a u s e  p h e n y to in  m e ta b o lis m  is sa tu ra b le :  to x ic  
c o n c e n tra t io n s  o f  p h e n y to in  c a n  d e v e lo p  i n  p a tíe n ts  g iv e n  
d ru g s  t h a t  in b ib i t  p h e n y to in  m e ta b o lism  e v e n  to  q u i te  a  
m in o r  d e g re e . P h e n y to in  i ts e lí  i ỉ  a lso  a  p o te n t  e n z y m e  
in d u c e r , a n d  in d u c e s  t h e  m e ta b o lism  o f  m a n y  d ru g s, 
in c lu d in g  so m e  a n t ib a d e i ia ls .  a n tic o a g u la n ts . c o rd c o s te r -  
o id s , q u in id in e ,  a n d  s e x  h o r m o n e s  (n o ta b ly ,  o ra l  
c o n ư a c e p tiv e s ) .

T he  h y p o te n s iv e  p ro p e r tie s  o í  d o p a m in e  a n d  th e  ca rd ia c  
d e p re s s a n t p ro p e n ie s  o f  d ru g s  su c b  as lid o c a in e  m a y  b e  
d a n g e ro u s ly  e n h a n c e d  b y  in tr a v e n o u s  p h e n y to in .

G e n e ra l  r e íe re n c e s .
1. Nation RL et a i  Pharmacokỉnetỉcdrug interaaions wỉth phenytoin (pan

I) . Clin pharmacokinei 1990; 18: 37-60.
2. Nation RL tiđỉ. Pharmacokineticdrug imeraciions with phenytoin (part

II) . ơ m  Pharmacokìnct 1990: 18: 131-50.

I A n a e s th e t ic s .  A  1 0 -y ea r-o ld  g irl w ith  e p ile p sy  w h o  h a d  Ị 
b e e n  t re a te d  vvith p h e n y to in  lO O m g th re e  tim e s  d a ily  fo r 1 
5 y ears  a n d  w h o  h a d  la te ra l  n y s ta g m u s  d e v e lo p e d  sỹ m p - Ị 
to m s  of p h e n y to in  in to x ic a t io n  a ỉte r  a n a e s th e s ia  w ith  halo- ị 
tham} T h e  p lasm a  c o n c e n tra t io n  o f p h e n y to in  72  h o u rs  I 
a í te r  a n a e s th e s ia  w a s  41 m ic ro g ra m /n iL . I t w a s  su g g e ste d  ! 
th a t  te m p o ra ry  liv e r  d y s h in c t io n  w a s  resp o n s ib le  for 
im p a ire d  m e ta b o lism  o f p h e n y to in .

1. Kariin JM . Kutt H. Acuie diphenylhydanroin intoxication foUowing 
haiothane anesihesiầ. J  Pediatr 1970; 76: 941-4.

A n a lg e s ic s .  Aspirin is r e p o r te d  to  d isp lace  p h e n y to in  b o m  
p lasm a  b in d in g 1'2 b u t  th e r e  is n o  e v id e n c e  o f  a n y  e f f e a  o n  
m e ta b o lism  a n d  e f f e a s  a re  u n l ik e ly  to  b e  c lin ica lly  signifi- 
c a n t.3 4 Paracetamol is r e p o n e d  to  h a v e  n o  s ig n ilic a n t e f f e a  
o n  s e ru m -p h e n y to in  c o n c e n ư a tio n s .4 (H o w ev er, e n z y m e -  
in d u t ín g  a n tie p ile p tic s  su c h  as p h e n y to in  a í í e a  th e  
th re s h o ld  fo r  u s e  o f a n tid o te  in  th e  t r e a tm e n t  o í  p a ra c e ta -  
m o l p o iso rú n g , see  p . 1 1 8 .3 .) A lte ra tio n s  o í  th e  p h a rm a c o -  
k in etics  o f p h e n y to in  h a v e  b e e n  re p o r te d  vvith bromfcnac, 
b u t  i t  w a s  th o u g h t  u n b k e ly  tb a t  a  c h a n g e  in  p b e n y to in  
do se  w o u ld  b e  n e c e s sa ry .5

O th e r  a n a lg e s ic  a n d  a n ti - in f la m m a to ry  d ru g s  m a y  h a v e  
c lin ica lỉy  s ig n U ỉc a n t e lle c ts . Phenyỉbuiazone h a s  b e e n  
re p o r te d  to  c a u se  a n  ũ ú t ia l  d e c re a se  in  s e ru m  p h e n y to in ,  
fo llo w ed  b y  a n  in c re a se ;4 in  a d d it ìo n  to  e ữ e c ts  o n  p ro te in  
b in d in g  it in h ỉb its  p h e n y to in  m e ta b o lism 4 a n d  se v ere  
p h e n y to in  to x ic ity  m a y  re s u l t .7 Azapropazone a p p e a rs  to  b e  a 
c o m p e tiú v e  in h ib i to r  o ỉ  p h e n y to in  m eta b o lism  a n d  h a s  also  
b e e n  im p lic a te d  in  in te ra c t io n s  resu lrin g  in  t o x id ty .‘-9 
S u b s ta n tia l  in c re a se s  in  s e ru m  p h e n y to in  h a v e  b e e n  ío u n d  
in  h e a lth y  su b je c ts  gi v e n  th e  an a lg e s ic  a n d  m u s d e  r e la x a n t 
fenyramidol,'° in d ic a tin g  a  p o tc n t ia l  ío r  to x id ty .  T h e re  is a 
sin g le  r e p o r t  o f  to x id ty  in  a  p a tie n t  rcc e iv in g  ibuprofen vvith 
p h e n y to in "  b u t  in  a  s tu d y  in  9  h e a lth y  su b jec ts, ib u p ro íe n  
h a d  n o  e ffe c t o n  th e  p h a rm a c o k in e tic s  o{ p h e n y to in .12 In  
a n o th e r  re p o r t ,  p h e n y to ín  t o x id ty  d e v e lo p e d 13 in  a p a tie n t  
w h o  w a s  a lso  ta k in g  Cilecoxib.

T h e  o p io id  an a lg e s ic  dexlropropoxyphene h a s  a lso  b e e n  
re p o r te d  to  a líe c t  p h e n y to in  m e ta b o lism , vyith th e  r e s u l ta n t  
d e v e lo p m e n t  o i  to x ic  b lo o đ -p h e n y to in  c o n c e n ư a tio n s ;14 
hovvever, th e  p a tie n t  in  th is  case  w as ta k in g  re la tìv e ly  h ig h  
d o ses  o f d e x t to p ro p o x y p h e n e  (6 5 0 m g  d a ily ) . F o r  th e  e ữ e r t  
o ỉ  p h e n y to in  o n  methadone a n d  pethidine, se e  p . 9 0 .3  a n d  
p . 123 .2 , resp e c tiv e ly .
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10. Solomon HM, Schrogie JJ. The eííect of phen>'ramidoỉ on the 
metabolỉsm of diphenyỉhydantoin. Cĩirt Pharmanỉ Ther 1967; 8: 554-6.

11. Sandyk R. Phenytoin loác iry  induced by interaction vvith ỉbuproỉen. s 
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12. Townsend RJ, ti aỉ. The eĩỉects o( ỉbuproỉen on phcnytoỉn 
pharmacoldnetics. Drug Intcll Clin Pharm 1985; 19 :4 4 7 -8 ..

13. Keeling KL, tt  ai. Prolonged eỉỉminatỉon haU-liỉe oỉ phenytoin tn an 
eỉderly patient aỉso on celeeoxỉb. Cỉin Chem 2002; 48 (suppl): A52-A53.
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Anihelmintics. F o r  r e p o r t  o f a n  in te ra c t io n  be rv v e tn  
p h e n y to in  a n d  levamừolc vvith  O u o ro u ra d l,  see A n tìn e n -  
p las tic s , p . 5 4 4 .1 . F o r  t h e  e ữ e a  o f  p h e n y to in  o n  ntebmi- 
eaoỉe a n d  praãquantel, s e e  p .  160.1 a n d  p .  1 65 .2 , re sp e  
tív e ly .

Antiarrhythmics. T h e re  h a v e  b e e n  re p o r ts  o l p h e n y to ia  
t o x id ty  a s s o d a te d  vvith  su b s ta n t ia l  r ises  in  s e ru m -p h e m  - 
t o in  c o n c e n tra t io n s  a í t e r  a d d it io n  o f  amiodaroni t o  th e  
th e r a p e u t ic  r e g ữ n e n .1-3 F o r  th e  e í íe c t  o f  p h e n y to in  c 1 
a m io d a ro n e , s e e  p . 13 0 3 .2 .

F o r  th e  effec t o f  p h e n y to in  o n  o th e r  a n tia ư b y th m ic s ,  st e 
p .  1 3 6 5 .2  (diíopyramidt), p .  14 3 7 .2  {mexiletỉnt), p . 1483 1 
(quinidinc), a n d  p . 1995.1  ựidocaine).

1. Gore JM, e t ai. Interactỉon of amỉodarone and  dỉphenylhydamoin. Am J 
Cardiot 1984; 34: 1145.

2. McGovem B. et ai. Posslble interaction between amiodarone ar i  
phenytoin. Ann Inỉtm  Med 1984; 101: 650.

Antibaderỉals. In te ra c tio n s ,  so m e  d in ic a lly  s ig n i ỉ i c a n , 
m a y  o c c u r  be tvveen  p h e n y to in  a n d  v a rio u s  a n tib a a e r ia l  . 
G iv in g  chloramphenicol w i th  p h e n y to in  h a s  re s u lte d  i 1 
m o d e r a te 1 to  m a rk e d 2 e le v a tio n  o f  s e ru m -p h e n y to in  co r - 
c e n tr a tio n s  d u e  to  in h ib i t io n  of p h e n y to in  m eta b o lism  2 
to x ic ity  h a s  r e s u l te d .3-4 In  tu m . p h e n y to in  m a y  affe< t 
s e ru m  c o n c e n tra tio n s  o f c h lo ra m p h e n ic o l (see  p. 25 9 .1 ). 

P h e n y to in  m a y  e n h a n c e  th e  m e ta b o lism  o f  doxycycline. 
T h e re  is l im iie d  e v id e n c e  th a t  erythromyán decrease  i 

p h e n y to in  d e a ra n c e *  b u t  th is  vvas s u b je n  to  c o n s id e ra b l : 
in te n n d iv id u a l  v a r ia t io n  a n d  is o f u n k n o v v n  clin ic/1  
s ig n iiic a n c e . R esu lts  { rom  a n o th e r  s tu d y 7 su g g ested  t h í t  
clarUhromyãn m ig h t a lso  ra is e  p h e n y to in  levels.

T h e  in te ra c t io n  vvith iioniazid is w e ll d o c u m e n te d  a n  I 
p o te n t ia l ly  sign ip icant in  s lo w  a c e ty la to rs  of iso n iaz id  w h  I 
m a y  d e v e lo p  ra ised  p h e n y to in  c o n c e n tra t io n s  a n d  s igns c [ 
to x id ty ;* -9 in  a t  le a s t O ne casc , d e a th  h a s  r e s u l tc d .10 P lasm a ■ 
i s o n ia á d  c o n c e n tra tio n s  m a y  b e c o m e  s u ỉl id e n t ly  ra is e d  i: I 
slovv a c e ty la to rs  o f iso n ia z id  to  p r o d u c e  m a rk e d  in h ib itio n  0 : 
t h e  h e p a tic  m ic ro so m a l e n z y m e s  resp o n s ib le  fo r  t h : 
m e ta b o lis m  o f p h e n y to in .

T h e re  h a v e  b e e n  c o n flic tin g  re p o r ts  o f  th e  e ffec t o: 
àproỊloxaán o n  s e ru m  c o n c e n tra t io n s  o f  p h e n y to ỉn .  w h i] ' • 
so m e  re p o r t  n o  e ffe c t”  o th e r s  h a v e  r e p o r te d  r e d u c e d 12' 16 o  ■ 
in a r e a s e d 171* c o n c e n ư a d o n s  o f p h e n y to in  in  p a tỉe n ts  g iv e t . 
d p r o Q o x a d n .  A  fall in  s e ru m -p h e n y to ỉn  c o n c e n tra tio n s  
a n d  r e s u l ta n t  loss o f s e iz u re  c o n tro l  h a s  b e e n  r e p o n e d  in  1 
p a tie n t  in  w h o m  nitrofurantoin w as a d d e d  to  th e r a p y .19 T h r  
m e c h a n is m  o f th is  in te ra c t io n  is u n k n o v v n  a l tb o u g h  . 
c o m b in a tio n  o f im p a ữ e d  a b so rp d o n  a n d  in c re a se d  m e ta b  
o lism  o f th e  p h e n y to in  w a s  su g g e ste d . S o m e th in g  s im ila 
w a s  r e p o r te d  in  a  p a t ie n t  g iv en  oxaãllin in  vvhom  p lasm a  
p h e n y to in  c o n c e n tra t ìo n s  d ro p p e d  m a rk e d ly  a n d  s ta tu  
e p ile p tìc u s  d e v e lo p e d .20 T his e t l e a  vvas th o u g h t  to  b e  d u e  t< 
im p a ire d  p h e n y to in  a b s o rp d o n .

Rifampiãn c a n  a lso  re d u c e  p la s m a -p h e n y to in  c o n c e n ư a  
t io n s  a n d  m a rk e d ly  in c re a se  i ts  d e a ra n c e ;21'22 th is  is ir 
m a rk e d  c o n tra s i  to  th e  e íỉe c ts  o f iso n iaz id , a n d  w h e n  g iver 
to g e th e r  it o v e rr id e s  t h e  effec ts o f iso n la z id  o n  p h e n y to in  
e v e n  in  sIow  a c c ty la to rs .22

V a rio u s  s u lío n a m id e s  a re  r e p o r te d  to  i n t e r a a  vviử 
p h e n y to in ,  re d u c in g  d e a r a n c e  a n d  p ro lo n g in g  h a lf-liíe  
sulfaphenazole is r e p o r te d ly  th e  s ơ o n g e s t  in h ib i to r  o 
p h e n y to in  m e ta b o lis m  b u t  sulfamethizole a lso  in h ib iti 
p h e n y to in  m e ta b o lism  a n d  th e  la t te r  h a s  b e e n  im plica ted  
in  p r o d u d n g  p h e n y to in  to x id ty .23 Co-trimoxazolỉ rep o rted ly  
in h ib i t ỉ  p h e n y to in  m e ta b o lis ra  to  a  m o d e s t  d eg ree ; a case oi 
p h e n y to in  to x id ty  in  a  c h ild  g iv en  c o -tr im o x a z o le  h a s  b e e r  
r e p o r te d 24 b u t  th e  ro le  o f t h e  c o -tr im o x a z o le  is u n c e r ta ir  
s in c e  t h e  p a tìe n t  w a s  a lso  re c e iv in g  s u lt ia m e . F atal a cu te  
íu lm in a n t  h e p a ric  ỉa i lu re  i n  a  6 0 -y e a r-o ld  p a d e n t  w as 
su g g e ste d 25 to  b e  d u e  to  p h e n y to in - in d u c e d  h e p a tìtís  
e x a c e rb a te d  b y  a d d it ío n  o f  c o -tr im o x a z o le  to  h e r  drug  
re g im e n .
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Aniicoagulants. S e r u m - p h e n y to in  c o n c e m ra tio n s  h a v e  
b e e n  r é p o r te d  to  b e  m ã r k é d ly  e le v a te d  b y  d ico u m a ro l1-1 

a n d  e le v a te d  to  a  le s se r  e x te iạ t b y  p h e n p ro c o u m o n .1  A ceno-  
c o u m a ro l  a n d  w a r fa r ìn  h a  v e  a ls o  b ẽ e n  im p lic a te d  in  p h e n y -  
to in  to x ic ity ,3’4 a l th o u g h  o th e r  e v ld e n c e  suggests th a t  
w a r fa r in  h a s  n o  e ffe c t o n  s e r in n -p h e n y to in  c o n c e n tra tio n s  
in  m o s t  p a tie n ts .2

F o r  t h e  e ííe c t  o f  p h e n y tọ in  o n  a n tic o a g u la n ts  su c h  as 
d ic o u m a ro l a n d  vvaríarin , s e e  p .  1532 .1 .
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Antidepressants. A ỉ w i th  a ll  a n tie p ile p tic s , a n tid e p re s sa n ts  
m a y  a n ta g o n is e  th e  a n tie p ile p tic  a c tiv ity  o{ p h e n y to in  b y  
lovvering  th e  c o n v u ls iv e  th re s h o ld .

P la sm a -p h e n y to in  c o n c e n tra t io n s  ro se  in  2  ep ilep tìc  
p a tie n ts  a ls o  re c e iv in g  im ip r a m ỡ ư  75  m g  d a ily  fo r  a b o u t  3 
m o n th s  fo r  d e p re s s io n .1 In  O ne p a tie n t  th e  c o n c e n tta t io n  
g ra d u a lly  in c re a se d  o v e r  s e v e ra l  w e e k s  to  m o re  th a n  tw ice  
th e  p re t r e a tm e n t  S g u re  a n d  h e  shovved m ỉỉd  signs o f  
p h e n y to in  in to x ic a tio n , vvhich r e m itte d  a f te r  im ip ra m in e  
vvas s to p p e d . In c re a se d  s e ru m -p h e n y to in  c o n c e n tra tio n  a n d  
p h e n y to in  t o x iã ty  p o ss ib ly  p r e t íp ita te d  b y  a d d itio n  o f 
tr a ĩo d o n e  h a s  b e e n  d e sc rib ed ;2 lic e n sed  p ro d u c t  in ỉo im a t io n  
fo r  tra z o d o n e  re c o m m e n d s  m o n ito r in g  s e ru m -p h e n y to in  
c o n c e n ơ a t io n s  in  p a tie n ts  rec e iv in g  th e se  tw o  d ru g s. 
E le v a te d  p la s m a -p h e n y to in  c o n c e n tra tío n s ,  in  so m e cases 
a c c o m p a n ie d  b y  s ig n s  a n d  sy m p to m s  o f  p h e n y to in  tox ic ity , 
h a  v e  a lso  b e e n  r e p o r te d  w i th  Ị lu o x e t in c ?  f lư v o x a m in t ,< ĩ 
se r tra lin e , 6 a n d  v i lo x a ã n e . 1  P ro d u c t in ío rm a tío n  i o t  m ia m e r in  
a lso  re c o m m e n d s  th a t  p la s m a  c o n c e n tra tio n s  o f  p h e n y to in  
s h o u ld  b e  m o n ito re d  c a re íu lly  w h e n  b o th  a re  g iven .

S t  J o h n 's  w o r t  h a s  b e e n  s h o w n  to  in d u c e  sev era l d ru g  
m e ta b o lis in g  e n z y m e s  (see  p . 4 4 9 .3 )  a n d  c o n se q u e n tly  it  
m ig h t  r e d u c e  th e  b lo o d  c o n c e n tra t io n s  o ỉ  p h e n y to in  lea d ỉn g  
to  a n  in c re a se d  r isk  o f  seizure.®  S o m e  lic e n sed  p ro d u c t 
in ío r m a t io n  fo r p h e n y to in  in  t h e  UK th e r e ío r e  rec o m m e n d s  
th a t  p h e n y to in  s h o u ld  n o t  b e  u se d  w ith  St J o h n 's  w o r t  a n d  
w a m s  t h a t  th e  effec ts o f  St J o h n 's  w o r t  m a y  pe rs is t fo r  a t 
le a s t  2  w e e k s  a íte r  i t  w a s  la s t u se d .

F o r  t h e  e ííec ts  o f  p h e n y to in  o n  a n tid e p re ssa n ts , see 
u n d e r  A m iư ip ty lin e  (p . 4 0 6 .2 ) ,  F lu o x e tin e  (p. 42 4 .2 ), a n d  
L ith iu m  (p . 4 3 1 .3 ).
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Antidiabeticỉ. T ra n s ie n t  rises  i n  t h e  a m o u n t  of 
n o n - p ro te in - b o u n d  p h e n y to in  o c c u rre d  in  17 p á tie n ts  
w h e n  to ỉb u ta m id c  w a s  g iv e n  .in  a d d ỉt io n  to  p h e n y to in , b u t  
n o n e  d e v e lo p e d  s ig n s  o í  in to x ic a t io n .1 T ox ic  sy m p to m s

w e re  re p o r te d  in  a n o th e r  p a t ie n t  g iv e n  p h e n y to in  w ith  
to lb u ta m id e , a l th o u g h  s h e  h a d  to le ra te d  th is  c o m b in a tio n  
o n  a  p re v io u s  o c casio n .3

S y m p to m s o f  p h e n y to in  to x id ty  a re  k n o v r a  to  h a v e  
o c c u rre d 1 in  o n e  p a tie n t  r e c e iv in g  tolcaamide a n d  p h e n y to in .

1. VVessellng H, Mols-Thũrkow L Intnaction  of dỉphenylhydantoỉn (DPH) 
and tolbutamide in man. Eur J  c Un Pharmaal 1975; 8: 75-8.

-2. Beech B, et ai. phenytoin toxidty produced by toỉbucamide. 2MJ 1988; 
297:1613-14.

A n tiep ilep iic s . In te ra c tío n s  m a y  o c c u r  w h e n  p h e n y to in  is 
u se d  w ith  o th e r  an tie p ile p tic s , b u t  th e se  a re  o f te n  v a riab le  
in  t h e ữ  e S e c t a n d  d iíS c u lt to  p red icL

F o r  a  d isc u ss io n  o f t h e  e ffec t o f  benzodiazepãưs o n  p lasm a  
c o n c e n tra tio n s  o f  p h e n y to in ,  see  B en z o d iaz e p in es , p . 544 .2 .

Carbamtxepine h a s  b e e n  g e n e ra lly  re p o r te d  to  lo w e r  
s e ru m -p h e n y to in  c o n c e n tra t io n s ,l J  a lth o u g h  rep o r ts  ex is t 
o f e le v a te d  s e ru m -p h e n y to in  c o n c e n tra tio n s  w h e n  th e  tw o  
w e re  g iv en  c o n c u rre n tly .5 I t  s h o u ld  b e  n o te d  th a t  p h e n y to ín  
a lso  re d u c e s  s e ru m -c a rb a m a z e p in e  v a lu es— see  p . 516 .3 . 
T h ese  s tu d ie s  h a v e  n o t  in d ic a te d  a n y  loss o f se iz u re  c o n tto l  
d u e  to  th is  in te ra c tio n .

F o r  th e  e£fects o f  p h e n y to in  o n  ethosuxừnide, see  p . 521 .3 .
Felbamate h a s  c a u se d  in c re a se s  in  s e ru m -p h e n y to in  

c o n c e n tra tio n s , a n d  in  so m e  cases  to x iđ ty  r e q u ir in g  a 
r e d u c tio n  in  p h e n y to in  d o se .4-’

In c re a sed  p la sm a  c o n c e n tra t io n s  o f p h e n y to in  w ith  
sy m p to m s o f  t o x id ty  h a v e  b e e n  re p o r te d  i n  a  p a tie n t  
rec e iv in g  p h e n y to in ,  c a rb a m a z e p in e , a n d  d o b a z a m  aỉter 
gabapentin w a s  a d d e d  to  tre a tm e n t.*

P h e n y to in  re d u c e s  p la s m a  c o n c e n tra tio n s  o f  ỉamotrigine 
as  d escrib ed  o n  p . 5 30 .1 .

P h e n y to in  p la sm a  c o n c e n tra d o n s  m a y  b e  in c re a se d  b y  
h ig h  doses ol oxcarbaĩepinei1 lic e n seđ  p ro d u c t  in ío n n a t io n  
fo r o x c a rb a z e p in e  su g g ests  th a t  doses o f p h e n y to in  m a y  
n e e d  to  b e  re d u c e d  w h e n  h ig h  doses  o f o x c a ib a z e p in e  a re  
g iv en .

Phenobarbital b o th  in d u c e s  t h e  m eta b o lism  o f  p h e n y to in  
a n d  c o m p e te s  w ith  i t  fo r  m e ta b o lism  b y  th e  sa m e  e n z y m e  
System ; in  p ra c tic e  th e r e  is r a re ly  s u ff iđ e n t  a lte ra t io n  fo r  a  
c h a n g e  ỉn  p h e n y to in  d o sa g e  to  b e  necessary .*"10 F or t h e  
e ffec t o f p h e n y to ín  o n  p h e n o b a rb ita ỉ ,  se e  p . 5 37 .2 . 
P h e n y to in  h a s  a lso  b e e n  r e p o h e d  to  e n h a n c e  t h e  
m e ta b o lism  o f  primUone to  p h e n o b a rb ita L  see  p .  547 .3 .

T h e  GABA a g o n is t progabide in c re a se d  b lo o d -p h e n y to in  
c o n c e n t ta t io n s 11 a n d  ỉtinpentol a p p e a rs  to  p ro d u c e  a  d o se -  
d e p e n d e n t  r e d u c t ío n  in  p h e n y to ỉn  d e a ra n c e .12

Suỉtiame c a u se s  su b s ta n tia l  in creases  in  p la sm a -p h e n y -  
to in  c o n c e n tra tio n s , in  so m e  cases re su ltin g  in  p h e n y to in  
to x id ty ;13 th e  d o se  o f p h e n y to in  m a y  th e re ío re  r e q u ire  
a d ju s tm e n t  if  th e s e  d ru g s  a re  g iv e n  to g e th e r.

M o d e st in c re a se s  in  p la s m a -p h e n y to in  c o n c e n tra tio n s  
h a v e  o c c u rre d  in  so m e p a tie n ts  w h e n  topiramate w a s  a d d e d  
to  th e ra p y , b u t  it  w a s  c o n s id e re d  th a t  d osage  a d ju s tm e n ts  
vyere u n lik e ly  to  b e  n e c e s sa ry .14 F o r th e  effec t o f  p h e n y to in  
o n  to p ira m a te , see  p . 5 5 2 .3 .

T h e  in te ra c t io n  b e tw e e n  p h e n y to ú i  a n d  valproate is 
c o m p lex . V a lp ro a te  d isp laces  p h e n y to in  b o n  s e ru m  b in d in g  
s ite s  a n d  m a y  in h ib i t  its  m e ta b o lism ;15 th e  f o n n e r  e tte c t  
in ơ e a s e s  th e  c o n c e n tra t io n  o f  fre e  d ru g  b u t  red u c e s  to ta l  
s e ru m  p h e n y to in .16-17 M o st s tu d ie s  se em  to  su g g e st th a t  th e  
d o se  oỉ p h e n y to in  n e e d  o n ly  ra re ly  b e  a d ịu s te d , b u t  th e  
possib ility  o f lo ss  o f  se iz u re  c o n ư o l,  o r  p h e n y to ỉn  to x ld ty ,  
do es  ex is t.15 In te re s tin g ly  th e r e  is so m e  e v id e n c e  th a t  th e  
in te ra c tio n s  m a y  b e  a ííe c te d  b y  d r c a d ía n  v a ria tio n s  in  
v a lp ro a te  c o n c e n tra t io n s .1® T o ta l p la s m a -p h e n y to in  c o n - 
c e n tra tio n s  ro se  s ig n ih c a n tly  in  9  o ! 11 p a tie n ts ,  2 o f w h o m  
d e v e lo p e d  to x ic  sy m p to m s, w h e n  th e  ỉo rm u la tio n  o f 
so d iu m  v a lp ro a te  th a t  th e y  vvere tak in g  w ith  p h e n y to ũ i  w a s  
c h a n g e d  f rõ m  a  S ta n d ard  tã b le t  to  a  slovy-releăse fo rn i.19 T he  
a u th o rs  h y p o th e s ise d  th a t  red u c e d  d iu rn a l  A u c tu a tio n s  in  
p la sm a -v a lp ro a te  c o n c e n tra tio n s  d u e  to  th e  u se  of s low - 
re le a se  ta b le ts  r e d u c e d  th e  d isp la c e m e n t in te ra c t io n  
b e tw e e n  p h e n y to in  a n d  v a lp ro a te , ih e re b y  in c re a sù ig  to ta i  
p la s m a -p h e n y to in  c o n c e n tra tio n s .  P h e n y to in  m a y  a lso  
c a u se  a ỉatl in  s e ru m  c o n c e n tra tio n s  of v a lp ro a te — see  
p . 557 .3 .

G ra d u a l o r  d e la y e d  re d u c tio n s  in  p la s m a -p h e n y to in  
c o n c e n tra tio n s  h a v e  b e e n  se e n  in  sev era l s tu d ie s  in  p a tìe n ts  
g iv en  vÌỊỊữbatrin;10 a  revievv20 S tates th a t  c o n c e n tra tìo n s  h a v e  
b e e n  re d u c e d  b y  2 0  to  3 0 % . T h e  m a n u ía c tu re r  o f  v ig ab a trin  
co n s id e rs  th a t  th is  is u n l ik e ly  to  b e  o ỉ  d in ic a l  s ig n ih c a n ce  
a l th o u g h  in  a  s tu d y  th e  r e d u c t io n  w a s  c o n s id e red  to  
c o m p ro m ise  se iz u re  c o n  tro i.21
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Antifungals. There have been several reports of interac- 
tions, sõmetũnes resulting in phenytoin tóxicity, betvveen 
imidazole antìỉungals and phẽnytoin. The drug most fre- 
quently impỉicated is miconazolt.l‘J The related triazoỉe 
antiíungals fluamazole*~6 and ■vorkoruaolẽ’ are àlso reported 
to interact with phenytoin,4̂  possibly due to dose-related 
inhibitỉon o! cytochrome P450 isõenzymes by these 
antifungals>7 '

Phenytoin can decrease piasma concentrations of azoIe 
antííungals such as ketocorur&le, voriconazoỊe, and itraarn- 
azole.
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Antigout drugs. L icensed  p ro d u c t  in ỉo rm a tio n  ỉo r  sulfin- 
pyrtatme States t h a t  ỉ t  d isp laces  p h c n y to in  fro m  its  p ro te in -  
b in d in g  sites, a n d  also  in h ib its  m ic rõ so m a l liv e r  enzym es. 
T he  n e t  re su lt is a n  in c re a se  in  p la s m a -p h e n y to in  có n c en - 
tra t ìo n s  a n d  a  p ro lo n g e d  half-U fe, w h ic h  is  p o te n tia l ly  
hazard o u s.

Reduced doses of phenytoin were necessary to avoid 
toxidty when alỉopurinol was adđed to the therapy of a child 
with the Lesch-Nyhan syndrome.1 Although the authon 
thought caution was advisable in using these two drugs 
together, they did emphasise that overgeneralisation may 
be dangerous since the child also received other antiepilep- 
tics and the role his disease may have played vvas unknovvn.

ỉ . Yokochi K, t í  aỉ. Phenytoin-allopurinol ínteraciion: Michadls-Memcn 
kinetic parameters o{ phcnytoin vvith and vvithout allopurinol ỉn a chlld 
vvith Lesch-Nyhan syndrome. Ther Drug Monit 1982; 4: 353-7.

Anlihistamines. A  y o u n g  vvom an  d ev e lo p e d  d row sìness, 
a tax ia , d ỉp lopia, t in n itu s ,  a n d  e p lso d es  o f o c d p ita l  h ead - 
a ch es  a s so d a te d  w ith  v o m itin g  a f te r  tak in g  p h e n y to in  sod- 
iu m  a n d  chlorphenamine} c h lo r p h e n a m in e  m ig h t h a  ve 
d e la y e d  th e  h e p a tic  m e ta b o lism  o f p h e n y to in  th e re b y  
Lncreasing th e  p lasm a  c o n c e n tra tio n s .

1. Pugh RNH, t í  ai. ĩnỉcracdon o ỉ phenytoỉn wiih chlorphenirarainc. Br J  
ơ in  Pharmaeol 1975; 2: 173-5.

Antihypertensives. In 2 patíents with hypoglycaemia asso- 
dated with hyperinsulinism, therapeutic serum-phenytoin 
concentrations could not be achỉeveđ tvhile they were also 
receiving dia&náde.1 It was suggested that an increased rate 
of metabolism, and possibly a decreased binding, of 
phenytoin induced by điazoxide might have been respon- 
sible.

I. Roe TF, t t  ãl. Drug ỉmcractíon: diiĩoxidc  and diphenylhydamoin. ]  
Pediatr 1975; S7; 460-4.

Antimalaríals. A n tim a la ria ls  m a y  a n ta g o n ise  th e  
a n tie p ile p tic  a c tiv ity  o f  p h e n y to in  b y  lo w e rin g  th e  co n v u l-  
sive  th re sh o ld .

http://www.mhra.gov.ukyhome/ldcplg?IdcServ%e1%bb%89ce=GET_FILE&dDocName*-CON007462&RevisionSeIe%c3%a1ionMethod=Late5tReleased
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A n t in e o p la ỉ t k s .  T h e re  h a v e  b e e n  re p o r ts  o f d e c re a se d  
p la s m a -p h e n y to in  c o n c e n tra t ío n s  a s so d a te d  w ith  c a n c e r  
c h e m o th e ra p y ,1’4 r e s u ltin g  in  so m e  cases  in  lo ss  o l s e iz u re  
c o n tro l .2-4 T h e  e ffec t a p p e a rs  to  b e  d u e  to  im p a ire d  a b so rp -  
t io n  o f  p h e n y to in  a ris in g  t o m  a n tin e o p la s t ic  d a m a g e  to  
th e  g a s ư o in te s t in a l  m u c o sa . I n  a  p a t ìe n t  a  m e a n  o f  3 2 %  o f 
a n  o ra l  d o se  o f  p h e n y to in  w a s  a b so rb e d  a íte r  th e ra p y  w i th  
àsplatìn, vinblastìnt, a n d  bleomydn; th is  c o m p a re d  w ỉth  a  
r e p o r te d  ò ra l  b io a v a ila b ili ty  of 8 0 %  o r  m o re .3 Trabectedin 
m a y  a ls ó  re d u c e  p h e n y to in  a b s o rp t io n  lea d in g  to  a n  
e x a c e rb a tio n  o f se izu res .

S o m e  l ic e n se d  p r o d u a  in fo rm a t io n  fo r levamisole re p o r ts  
th a t  in c re a se d  p la s m a -p h e n y to in  c o n c e n ư a tio n s  h a v e  b e e n  
se e n  in  p a tie n ts  ta k in g  p h e n y to in  vvith le v a m iso le  g iv en  as  
a n  a d ju v a n t  to  Ịluorouraàl th e r a p y .  T re a tm e n t  w i th  
A u o ro u ra c il (a lo n e  o r  vvith  ío lin ic  ac id ) h a s  a lso  Ied  to  
p h e n y to in  to x iã ty  in  p a tie n ts  o n  lo n g - te rm  a n tie p ile p tic  
t h e r a p y .5' 7 S im ila r  in te r a c t io n s  h a v e  o c c u rr e d  vvith  
doxifluridinâ a n d  capedtabinc7 (b o th  p ro d ru g s  o f Đ u o ro - 
u r a ó l ) ,  a n d  a  c o m b in a tỉo n  p r e p a ia t io n  c o n ta in in g  tegoỷur (a  
p r o d ru g  o f  A u o ro u ra đ l)  vvith UTarìỉ. H ovvever, a  d e c re a se  in  
p h e n y to in  s e ru m  c o n c e n tra tío n s  h a s  b e e n  se e n  w h e n  su c h  a 
p r e p a r a tio n  w a s  g iv en  w ith  ío ỉin ic  a d d  to  a  p a tie n t  rec e iv in g  
th e  a n tie p ile p tic .’ F o r th e  p o te n t ia l  e ffec t of p h e n y to in  o n  
busuựan, see  E ữ ects  o n  th e  N e rv o u s  System , u n d e r  A d v erse  
E ffects o ỉ  B u su lỉa n , p . 7 5 5 .3 . F o r t h e  e líe c t  of p h e n y to in  o n  
th e  u se  o f  striptoĩoán a n d  o n  teniposidt, see p . 859 .1  a n d  
p . 8 6 7 .2 , resp e c tiv e ly .

1. Pincbam  RW, Schoncllus DD. Decreased phenytoin lcvels in amineo- 
pỉastíc therapy. Ther Dntỹ Monit 1979; 1: 277-83.

2. Boỉỉỉnỉ p, tí  a i  Decreased phenytoin level during antineoplastic iherapy: 
a ca se repoit. Epiltpsia 1983; 24 :75 -8 .

3. Sylvester RK. et ai. Impaừed phenytoỉn bioavaỉlability sccondary 10 
cispỉatỉnum, vinblasúne, and bleomycin. Ther Drug Mữỉỉit 1984; 6 :302-5.

4. Gróssman SA. t í  aỉ. Decreased phẽnytoin levels in patients receỉvíng 
chem odìerapy. Am J  M td  1989; 87: 505-10.

5. Gỉỉbar PJ, Brodrỉbb TR. Phenytoin and ũuorourarìỉ inieraciion. Ann  
Pharmacoứter 2001; 35: 1367-70.

6. Rosemergy L Hnđlay M. Phenyioìn toxidty as a result of 5-fluorourađl 
admlnistratìon. N Z M (d  22002; 115: U124.

7. Brtckelỉ K. tí  at. Phenytoin toxỉcỉcy due to Auoropyrimỉdines (5FU/ 
capeđtabine): ihree casè reports. B rJ  Cancer 2003; Ề9Í 615-16.

8. Konishi H. tí  aỉ. Probabỉe metaboỉic intcractìon of doxỉíỉurìdine vvith 
phenyioin. Jứm Pharmacother 2002; 36: 831-4.

9. Veỉdhotst-Janssen NML t í  aỉ. Oraỉ tegaĩur/ỉữỉỉnic add  chemotherapy 
decreases phenytoin eíAcacy. Br J  Canăr 2004; 90: 745.

A ntip ro fc> zoais. C onĐ icting  re su lts  h a v e  b e e n  re p o r te d  
w ith  mítrơnidazolc. w h ile  o n e  s tu d y  h a s  su g g ested  o n ly  
m in im a l  e ữ e c ts  o n  p h e n y to in  c o n c e n ư a tio n s  a n d  m e ta b -  
o lism ,1 a n o th e r  h a s  in d ic a te d  in h ib iú o n  o ( th e  m eta b o lism  
o f  p h e n y to in .2 F o r  th e  e ữ e c t  o f  p h e n y to in  o n  m e tro n id -  
azõ le , s e ẽ  p . 9 3 9 .2 .

1. Jensen J C  Gugỉer R. ỉm eraction benveen metroniđazoỉe and drugs 
elỉmỉnated by oxídatỉve meiaboỉỉSRL ơ in  Pharmacol Ther 1985; 37: 407-
10.

2. Blyden GT, tí  ứl. Merronidazole Ỉnỉpaiis cỉearance oí phenytoin but not 
of alpraioỉam  or lorazepam. Ợin Pharmacoỉ Ther Ỉ98Ố; 39: Ỉ8 Ỉ.

A n tìp sy c h o tìc s . A s w i th  a l l  a n ú e p ile p tic s , a n tip sy c h o tic s  
m a y  a n ta g o n is e  th e  a n tie p ile p tic  a c tiv ity  o f p h e n y to in  b y  
lo w e r in g  th e  c o n v u ls iv e  th re s h o ld .  T w o  cases o f  p h e n y to in  
to x id ty  a n d  e le v a te d  p la s m a -p h e n y to in  c o n c e n ư a tio n s  
a s s o d a te d  w ith  th e  p h e n o th i a á n e  thiorìdaỉine h a v e  b e e n  
r e p o r te d ;1 b u t  a n o th e r  s tu d y  in d ìc a te d  th a t  thiorídaỉine, 
cMorpromazine, o r  mesoridazinc r e d u c e d  s e ru m -p h e n y to in  
c o n c e n ữ a tio n s .2

T h e  n o n - p h e n o th ia z in e  a n tip sy c h o tic  loxapine h as  a lso  
b e e n  im p lic a te d  as  p r o d u d n g  a fall in  s e ru m -p h e n y to in  
c o n c e n tra t io n .3

F o r  t h e  e ffe r t  o f p h e n y to in  o n  a n tip sy c h o tic s  in  g e n e ra l, 
se e  u n d e r  C h lo rp ro m a z in e , p . 1 0 5 2 .2 . F o r th e  e líe c t o f 
p h e n y to in  o n  clozapine, see  p .  1 061 .3 .

1. V inctnt FM. phenothiaáne-induccd phetiytoln Imoxicadon. Á m  Inítm  
M td  1980; 93: 56-7.

2. Haldukewyèb D, Kodín EA. Eỉỉect of phenothũzỉnes on serum 
anticpilcptic drug concenuatỉoro in psycbỉatrìc patỉenu with sròu re  
disorder. Thrr D niỊ M m il 1985; 7: 401-4.

3. Ryan GM. M atthews PA. Phenyioìn metabolism stimulatrd by loxapine. 
Dtuị b tu ll Cỉùi Pharm 1977; 11: 428-9.

A n H v iro ls. Zidovudine m a y  p o ssib ly  red u c e  o r  in c re a se  
p la sm a  c o n c e n tra t io n s  o l  p h e n y to in .  T h e re  h a s  b e e n  a 
r e p o r t1 o f  m a rk e d ly  d e c re a se d  s e m m -p h e n y to in  c o n c e n -  
ơ a t io n s  r e s u ltin g  in  a  r e c u r re n c e  o f  s e iz u re  a c tiv ity  in  a n  
e p ile p tic  p a t ie n t  a h e r  s ta r tin g  nelpnavir a s  p a r t  o f a n tứ e ư o -  
v ira l  th e ra p y . S e ru m  c o n e e n tra t io n s  oi p h e n y to in  a n d  v a l- 
p ro a te  d e c re a se d 2-3 in  2  r e p o r ts  in  c h ild re n  a f te r  th e  a d d i-  
t io n  o f  addơviT. Ritonavir-booỉttd ỉopinaviT w a s  re p o r te d 4 to  
in c re a se  t h e  d e a ra n c e  o f  p h e n y to in  in  h e a lth y  su b jec ts, 
p ro b a b ly  d u e  to  h e p a tic  e n z y m e  in d u c tio n ; p h e n y to in  
s im ila r ly  in c re a se d  t h e  d e a ra n c e  o f  t h e  H TV -protease in h i-  
b ito r . A  ca se  r e p o r t ’ d e sa rib ed  th e  in h ib i t io n  o f  p h e n y to ứ i  
d e a r a n c e  b y  efavÌTcru r e su ltin g  in  e le v a te d  p h e n y to in  
p la s m a  c o n c e n tra tìo n s ,  a n d  s u b th e ra p e u t ic  lev e ls  o f e ía v ir-  
e n z  re s u l t in g  t o m  h e p a tìc  e n z y m e  in d u c t io n  b y  p h e n y -  
to in .

F o r  th e  p o ssib le  e ííe c t o f p h e n y to in  o n  H T V -protease 
in h ib ito rs , se e  p . 987 .3 .

1. Honda M. t í  aì. A gencrallzed $eìzure ỉỡỉỉowỉng ìnỉtìation o ỉ neỉânavir ỉn 
a  paiient w ith huraan im m unodefidcncy vỉrus type ỉ  Iníeaíon, 
suspeaed due to interactỉon between neỉ&navỉr and  phenytoỉn. Intern 
Med 1999; 38: 302-3.

2. Parmeggỉanỉ À, t í  a i  Possible In teraaion between acydovỉr and 
andepDeptic treatment. Ther Drug Mơnií 1995; 17: 312-15.

3. Igỉedás Igỉesỉas A-A. tí  al. Ertsminudón de ỉa concentradón séỉica de 
antiepiléplicos (hỉTante eỉ ưatam iem o con addovir. Mcd Qin (Bare) 2005; 
124: 355-8.

4. Lim ML, t í  aL Coadmìnỉỉtratíon oí lopinavỉr/rỉtonavỉr and phenytoin 
results Ln two-way drug Imcraction through cytodirom e P-450 
ỉnduction. J  Acqtàr ỉmmune Dtfừ Syrtdr 2004; 36: 1034-40.

5. Robcrtson SM. tí ai. A potentỉaUy sỉgniBcant interacdon between 
eiavlrenx and phenytoin: a case report and revieyp of the líterature. Oin 
ỉnfeữ Dà 2005; 41: é l5 -e l8 .

A n x io ly tic s . S ee  B e n z o d iaz e p in es , b e lo w .

to in  b y  d isu lB ra m ,2 vvhich re su lts  in  a  s u b s ta n tia l  in c re a  se 
i n  p h e n y to in  h a lỉ- life  a n d  a d e c re a se  in  its  d e a r a n c e .3

1. Dry J, Pradaỉỉer A. ỉntoxicatìon pa i la phénytoĩne au cours d 'm e  
assoclatlon ihérapcutique avec le đisul&rame. Thtrapie 1973; 28: 7? 9- 
802.

2. Taylor JW, t í  al. Mathematỉcal analyds oỉ a  pheaytoin-disulílr. m 
interaction. Am J  Hơsp Pharm  1981; 38: 93-5.

3. Svendsen TL» t í  aỉ. The ỉnũuence of dlỉulẼram on the halMỉíe a id 
metabolic d e a n n c e  m e  of dỉphenyỉhydantoin and tolbutamỉde in m< n. 
Eur J  ơ ìn  Pharmacoì 1976; 9: 439-4 ỉ .

D iureH cs. S e v e re  o s te o m a la d a  in  2  p r e v io u s ly  a c t i 'e  
y o u n g  vvom en  ta k in g  acetazoỉamide w ith  p h e n y to ỉn  >r 
p r im id o n e  a n d  p h e n o b a rb i ta l  h a s  b e e n  r e p o n e d .1

F o r th e  e ữ e c t  o f  a n tic p ile p tic s  su c h  as  p h e n y to in  c n  
furosemidi, s e e p .  13 9 0 .1 .

1. Maỉỉette LE. Antỉconvuỉsams. acetazoỉâmide and osteom aỉada. N Ený J 
Med 1975; 293: 668.

B e n z o d ia z e p in e $ . T h e  m e ta b o lism  o f b e n z o d ia z e p in e s  
m a y  b e  e n h a n c e d  as  a  r e s u lt  o f  i n d u a i o n  o f h e p a tic  d ru g - 
m e ta b o lis in g  e n z y m e s  a í te r  lo n g -te rm  u se  o f p h e n y to in .  In  
c o m p a r iso n  w ith  h e a lth y  su b jec ts, h a ll- liv e s  h a v e  b c e n  
s h o r te r  a n d  c le a ra n c e  in c re a se d .1-2

T h e re  a re  sp o rad ic  r e p o r ts  o f i n te r a a io n s  b c tw e c n  
p h e n y to in  a n d  b e n z o d ia z e p in e s . b u t  th e  e v id e n c e  is 
co n ílic tin g . E le v a te d  p lasm a  c o n c e n ư a tio n s  of p h e n y to in  
h a v e  b e e n  re p o r te d  in  p a tie n ts  g iv e n  diazepam34 o r  
chlordiazípoxideì b u t , in  c o n tra s t,  a n o th e r  s tu d y  su g g ested  
th a t  th e se  d ru g s  p ro d u c e d  a  sign iQ cant lall in  s e ru m - 
p h e n y to in  c o n c e n tra t io n s .5 It h a s  b e e n  su g g e ste d  th a t  
p h e n y to in  in to x ic a tio n  c o u ld  resu lt fro m  th e  im p a ire d  
m eta b o lism  a s so d a te d  vvìth th e  c o m b in a tio n 3-4-6 b u t  in  
p ra c tic e  th is  se e m s  10 b e  u n c o m m o n . T h e re  a re  sim ila r  
c o n ílic tin g  re p o r ts  fo r domzepam.7',‘

1. DhìUon s. Richcns A. Pharmacokinetìci of diazcpam in cpilepúc paiicms 
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other 2003; 37: 659-63.
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sodium: dosage regulatìon ỉor problem patientỉ. JAMA 1968; 203: 969- 
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9. Saavedra IN. tí  aỉ. PhenyToin/cIonazepam intcractỉon. Ther Drug Monit 
1985;7 :481-4 .

C a lc iu m -c h a n n e l b lo c k e rs .  R a ised  s e ru m -p h e n y to in  co n - 
c e n ơ a tio n  w ith  p h e n y to in  to x id ty  d e v e lo p e d  in  a p a tíe n t  
w h o  h a d  b e e n  tak in g  niỊedipine in  a d d it io n  to  p h e n y to in  
fo r  3 vveeks;1 sy m p to m s  reso lv e d  c o m p le te ly  a ( te r  n ife - 
d ip in e  w ith d ra w a l.  T h e  m e c h a n ism  o f in te ra c tio n  
a p p e a re d  to  b e  co m p le x . S im ila r  e ữ e c ts  h a v e  b e e n  
r e p o n e d  w ith  diltiaĩem2 a n d  ừradipỉne,3

F o r  th e  effeCT o f  p h e n y to in  o n  d ih y d ro p y r id in e  c a ld u m -  
c h a n n e l  b lo ck ers , see  u n d e r  N iíed ip in e , p . 1453.3 , a n d  o n  
v e ra p a m il. see  p . 1525.2 .
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C a r d ia c  g ly c o s id e s .  F o r  t h e  e í í e a  o f p h e n y to in  o n  ca rd ia c  
g lycosides, see  u n d e r  D igox in , p . 1357 .1 .

C o r t ỉc o s le ro íd s .  Se ru m  c o n c e n ư a tio n s  o f p h e n y to in  h a v e  
b e e n  e le v a te d 1 o r  re d u c e d 2"4 b y  dexamethasone a n d  a d ju s t-  
m e n t  o f p h e n y to in  d o sa g e  m a y  b e  re q u ữ e d .2"4 F o r  th e  
e f f e a  o f p h e n y to in  o n  c o rtìco ste ro id s , see  p . 1619 .3 .

1. Lawson LA. t í  ữĩ. Phenytoứi-dexamcthasone ũ iteraaion: a previously 
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phenyioin conctntradom . Anrt PhũTmaathtT 1995: 29: 935.

4. Lackner TE. lnieraction of dexamethasone with phenytoin. Pharma- 
cothtrapy 1991; I I :  344-7.

D e r m a to lo g ic a l  d r u g s .  F o r  t h e  e ữ e c t o í  p h e n y to in  o n  
methoxsalen, s e e  p . 1713.3 .

D iỉu lf ìra m . A  w e ll-d o c u m e n te d  in te ra c tio n  ex is ts  be tvveen  
p h e n y to in  a n d  d isu lf ira m , vvhich  m a y  re su lt  in  d in ic a l  
p h e n y to in  t o x id ty .1-2 T h e  e f f e a  a p p e a rs  to  b e  d u e  to  
n o n -c o m p e ti t iv e  in h ib itio n  o f  t h e  m e ta b o lism  o f p h e n y -

D o p a m in e rg ic ỉ .  F o r  t h e  e lỉe c t o f p h e n y to in  o n  levodop I, 
see  p. 9 0 7 .2

E n te ra l a n d  p a r e n t e r a i  n u tr i tío n . T h e ra p e u r ic  p lasm a  COI - 
c e n tra tio n s  o f p h e n y to in  m ay  b e  d iííicu lt to  achiev t- i 3 
p a tie n ts  rec e iv in g  e n te ra l  o r  tu ta l p a re n te ra l  n u tr i t io n  12 
In c o m p a tib ility  s tu d ie s  in d ic a te  th a i  p h e n y to in  p ro b ab ly  
b in d s  to  c o m p o n e n ts  o f th e  íe e d  (see In c o m p a tib ili t  , 
p . 5 3 8 .3 ), vvhich m ig h t  e x p la in  th is  in te ra c tio n  w h e n  b o t 1 
a re  g iv en  to g e th e r  n aso g as tric a lly , b u t  th e  sa m e  effec t h í s 
a lso  b e e n  r e p o r te d  w h e n  th e y  w e re  g iv en  se p a ra te ly  b|> 
th e  in tra v e n o u s  r o u te .2 A re v ie w 3 o f case r e p o n s  a n d  s u  - 
d ies c o n c lu d e d  th a t  th e  e x a c t  ro lc  of e n te ra l íe e d in g  in ih  s 
in te ra c t io n  still r e m a in e d  u n c le a r  b e c au se  o i  a  lack  o i p r r  - 
s p e n iv e ,  ra n d o m ise d , c o n tro lle d  s tu d ie s  p e r lo rm e d  i 1 
p a tie n ts , r a th e r  t h a n  in  h e a l th y  su b jec ts. H ovveve , 
b e c a u se  o í  th e  a m o u n t  o f  l i t e ra tu re  d e scrib in g  su c h  a p h e  - 
n o m e n o n ,  i t  w a s  c o n s id e re d  u n lik e ly  to  o c c u r  ju s i  b ! 
c h a n c e . M o n ito r in g  o f s e ru m -p h e n y to in  c o n c e n tra t io n s  t ) 
g u id e  ih e ra p y  w a s  r e c o m m e n d e d , a n d  m e a s u re s  su c h  as 
s ta g g e rin g  p h e n y to in  a n d  e n te ra l  feed in g  m ig h t  b e  consid  - 
e re d  to  m in im ise  t h e  o c c u rre n c e  o f th is  r e a c tio n .

ỉ . Sum m en VM. Grant R. Nasogastric íeedỉng and phenyioin in te ra a io r . 
Pharm J  1989; 243: 181.

2. Messahel FM. t í  aỉ. Does total parenieral nutrítỉon lower se n in  
phenyioin levels? Curr Ther Ba  1990: 47: 1017-20.

3. Au Yeung sc. Ensom MH. Phenytoin and enteral íeedings: d o tỉ 
evidence support an im craaion? Atm Pharmacothtr 2000 34: 896-905

G a s tro in te s t in a l  d r u g s .  E v id e n ce  for a n  in te r a a io i i  
b e tw e e n  p h e n y to in  a n d  antaáds is co n flic tin g . S o m e s tu  
d ies  h a v e  s h o w n  a d e c re a se  in  th e  b io a v a ila b ili ty  0 : 
p h e n y to in  g iv en  w ith  v a rio u s  a n ta d d  m ix tu r e s 1-2 b u  
o th e r s  h a v e  ía iled  to  E n d  a n y  e v id e n c e  of r e d u c e d  a b so rp  
t io n .3 F u r th e r m o r e  e v e n  th o se  s tu d ie s  t h a t  rec o rd e t 
d e c re a se d  a b s o rp tio n  v a rie d  in  th e i r  resu lts  v s ith  reg a rd  t( 
p a r t ic u la r  d ru g s, su g g e stin g  fo r e x a m p le  th a t  c a lá u m  carli 
o n a te  b o th  d o e s ' a n d  d o e s  n o t2 re d u c e  p h e n y to in  b ioava il 
a b ility . T h e  d in ic a l  s ig n iS c a n c e  o f th e se  d a ta  is  u n c e r ta ir  
b u t  it  h a s  b e e n  s u g g e s te d  th a t  if a n ta d d s  a n d  p h e n y to ir  
a re  b o th  n e e d e d , d o se s  sh o u ld  b e  spaced  se v era l h o u r; 
a p a r t .4-5 Sucraựate is a lso  r e p o r te d  t d  r e d u c e  p h e n y io in  
a b s o rp tio n .6

A w e ll  d o c u m e n te d  in te ra c t io n  ex ists b e tw e e n  p h e n y -  
to in  a n d  àmetidine, w h ic h  p ro d u c e s  a d o s e -d e p e n d e n i 
r e d u c t io n  in  p h e n y to in  đ e a r a n c e 7 a n d  a s ig n iíic a n t 
e le v a tio n  o f  s e ru m -p h e n y to in  c o n c e n tra tio n .*  T h e re  are  
r e p o r ts  o f  p h e n y to in  to x id ty  w h e n  d m e t id in e  w a s  g iv e n  10 
e p ile p tic  p a tie n ts 9,10 in d u d in g  a r e p o r t  of s e v e re  g ran u lo -  
c y to p e n ia .11 A lth o u g h  so m e  s tu d ie s  h a v e  ío u n d  th a t  n e ith e r  
ranitidinc12 n o r  Ịamotidine13 a p p e a r  to  a ííec t t h e  p h a rm a c o -  
k in e tic s  o f  p h e n y to in  s ig n iE can tly , th e re  h a v e  b e e n  iso la te d  
re p o r ts  o f  ra is e d  p la sm a  c o n c e n tra tio n s  o f  p h e n y to in  
a s s o d a te d  ■vvith u s e  o í  r a n i t id in e 14*14 o r  fa m o tid in e .17

Omq>razole 4 0  m g  d a ily  c a n  d e c re a se  th e  p la s m a  d e a ra n c e  
o f  p h e n y to in 1* a n d  in c re a se  th e  a re a  u n d e r  th e  s e ru m -  
p h e n y to in  c o n c e n ư a tio n - tim e  c u r v e ,19 b u t  o n e  s tu d y 20 
su g g ests  th a t  th e  d o sa g e  o f  20  m g  daily  u s u a lly  u se d  for 
p e p tic  u lc e r  d ise a se  is u n l ik e ly  to  p ro d u c e  a d in ic a lly  
s ig n iíìc a n t e í í e a  o n  th e  s te a d y -s ta te  p lasm a  c o n c e n ư a tio n s  
o f p h e n y to in  in  p a tie n ts  w i th  ep ile p sy .

1. Gamcct WR. tí  al. Bioavaỉlabiltry of phenytoin adminỉstcrcd wdh 
anuidds. TherDrug Monit 1979; 1: 435-6.

2. Kuỉshresiha VK, tía l.  Interacúon betvveen phenytoin and am adds. B rJ  
clin Pharmaeoỉ 1978; 6: 177-9.

3. 0 ‘Bríen LS, tí  ai. Falỉure ữf antadds to aỉter the pharmacokineỉics of 
phenytoin. B rJ  Clìn Pharmacoỉ 1978; 6: 176-7.

4. Cacek AT. Review of alieratìons in oral phcnytoin bioavaiỉabiỉiiy 
assotíated with ỉonnulatíon, antacids. and íood. Ther Drug Monit 19S6; 8: 
166-71.

5. D'Arcy PF, McElnay JC. D rug-anudd  ỉntcraoions: asscssmcnt oí dinical 
importance. Drug ìnteiì Clin Pharm 1987; 21: 607-17.

6. Smart HL tí  al. The eỉỉects of sucraỉỉate upon pbenyioin absorption in 
man. B rJ  ơ in  Pharmacol 1985; 20: 238-40.

7. Bartle WR. tí  al. Dose-depcndent eííect oỉ cimeiidine on  phenytoỉn 
kinetics. ơ in  Pharmacol Ther 1983; 33: 649-55.

8. Iteogu MO, tí aì. E ỉỉea  oí ãm etid ine on single*dosc phcnytoin kinetics. 
Cĩin Pharm 1983; 2: 302-4.

9. Phiỉlỉps p, Hansky J. Pheayioin tox iõ ty  secondary to dm etidine 
admỉnỉsưatỉon. Med J  Ausí 1984; 141: 602.

10. Hetzel DJ. etal. Cỉmeiidỉne interaction with phenytoỉn. B M J  1981; 282: 
1512.

All cross-reíerences refer to entries in Volume A
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l l .S a z te  E. Jaffe iP . Sevcre granulocytopenia wich dm câdtne and 
phcnytoin. Ann Inttì71 Med 1980: 93: 151-2.

12. Watts RW. et aỉ. Lack oỉ interaction berweèn ranỉtídỉne and  phenytoỉn. 
B r J ơ in  Pharmaal 1983; Ỉ 5 :499-500.

13. Sambol N C t í  a i  A comparison o ỉ the inũuence oỉ ỉamotidỉne and 
tixnetidine on phenytoỉn elixnỉnatíon and hepatic blood ũow. B rJ  CUn 
Pkarmaal 1989; 27: 83-7.

14. BramhaQ D. Levine M. Posâble ỉnteractỉon o ỉ ĩaniddlne w ith phenytoin. 
Drug ĩnteỉl á in  Pharm 1988; 22: 979-80.

15. Tse CST. t í  a i  Phenỵtoỉn concentration elevatỉon subsequent to 
raQÌtidÌne adminhtratìon. Ann Pharmacotiưr 1993; 27:1448-51.

16. Tse CST, Ugmin p. Phenytoỉn and ranitidine Interactìon. Am btítm Med 
1994; 120:892-3.

17. Shỉnn AF. ưnrecognteed drug ỉm eraaions wỉdỉ íam oddỉne and 
nizađdỉne. Arck Intcrn Meã 1991; 151: 814.

18. Gugỉer &  Jensen JC. Oraepraxole ỉnhỉbiu oxidatỉve drug metaboũsm: 
studies wỉth dỉaxepam and phenytoin in vỉvo and 7-ethoxycoumarin ỉn 
vitro. GứstroenOroloỊy 1985; 8 9 : 1235-41.

19. Prichard PJ. tí  aỉ. Oraỉ phenytoin pharmacolđnedcs durỉng omepraiole 
therapy. B rJ  a in  Pharmaai 1987; 24: 543-5.

20. Andercson T. t í  a i  A study o í the inteỉaction between omepraiole and  
phenytoỉn ỉn epiỉeptỉc pađencs. TherDrug Maràt 1990; 12: 329-33.

G in k g o  b i lo b a .  A  ía ta l  b re a k th ro u g h  se izu re  o c c u rre d 1 in  
a  5 5 -y e a r-o ld  m a n  w h o  w a s  ta k in g  p h e n y to in  a n d  v a l-  
p ro a te  s e m iso d iu m  fo r a  s e iz u re  d iso rd e r; h e  w a s  a lso  ta k -  
in g  n o n - p re s c rip tìo n  su p p le m e n ts , s u c h  as v ita m in  p r e -  
p a ra t ìo n s  a n d  h e ib a l  m e d iđ n e s  in d u d in g  g in k g o  b iỉo b a  
e x tra c t, v v ith o u t th e  k n o w le d g e  o f h is  p h y s id a n . A u to p sy  
re v e a le d  su b th e ra p e u d c  p la sm a  c o n c e n tra tio n s  o f  b o th  
a n tie p ile p tic s . A ỉứ ĩo u g h  th e  ẹ x a c t c a u se  w as u n d e a r ,  th e  
a u th õ r s  p o s tu la te d  th ă t  h e p a d ẹ  ẹ n z y m e  in đ u c tio n  b y  g in k - 
g o  b ilo b a  m ỉg h t h a v e  in c re a se d  th e  d e a ra n c e  o f  p h e n y to in  
a n d  v a lp ro a te  sem iso d iu m .

1. Kupỉec T, Raj V. Pataỉ seỉzures duc to pocemiaỉ herb-dnig intenctions 
w ỉth gỉnkgo bìỉoba. ì  Anaỉ Toxừol 2005; 29: 755-8.

I m m u n o s u p p re s s a n ts .  In c re a se d  p la s m a -p h e n y to in  c o n -  
c e n tra tío n s  w e re  r e p o r te d 1 in  o n e  p a d e n t  w h e n  tacroUmus 
w a s  a d d e d  to  e x ỉs tin g  th e ra p y . P h e n y to in  w a s  s to p p e d  
u n t i l  v a lu e s  w e re  w ith in  th e  th e ra p e u tic  ra n g e  a n d  th e n  
re s ta r te d  a t  a  lo w e r  dose , tá c ro lim u s  th e ra p y  c o n d n u in g  
th ro u g h o u t ;  p h e n y to in  lev e ls  r e m a in e d  stab le th e re a ỉté r .  

F o r  t h e  e ữ e c t o f  p h e n y to in  o n  ádosporìn, se e  p . 1956 .3 .
1. Thompson PA, Moslcy CA. Taoolimus-phenytoin interacúoQ. Am 

Pharmacothcr 1996; 30: 544.

L e v o th y ro x in e . F o r  th e  effec ts o f  p h e n y to in  o n  le v o th y r-  
o ã n e ,  s e e  p . 2 341 .3 .

M u s d e  r e lo x o n ts .  A n in c re a se  in  s e ru m  c o n c en tra tio n s  o f 
p h e n y to in  h a s  b e e n  reported*  in  a  p a tie n t  w h e n  từanidine 
vvas a d d e d  to  th e ra p y .

1. Ueno K  t í  ai. Phenytoin-tiianidine im eracnon. DlCPAm PhamuKOther 
1991; 25: 1273.

N e u r o m u s c u la r  b io ck e rs . F o r t h e  e£fèct o f  p h e n y to ứ i o n  
Sĩtxamiứionium, see  p . 2 0 3 9 .3  a n d  o n  competitivt neưro- 
muscular bỉocken, see  u n d e r  A tra c u r iu m , p. 2 0 3 2 .1 .

S e x  h o r m o n e s .  For th e  effec t o f  p h e n y to in  o n  oral 
amưaceptives, see  p . 2 2 4 3 .2 . S ữ n ila r  êffects m a y  a lso  b e  
n o te d  in  p a tie n ts  rec e iv ũ ig  HRT. s e e  p .  2251.1 .

S tim u la n ts  a n d  a n o r e d ic s .  A ỉ th o u g h  th e re  h a s  b e e n  a 
r e p o r t  o f  e le v a te d  p h e n y to in  a n d  p r im ỉd o n e  s e ru m  c o n - 
c e n ư a t ỉo n s  in  a  5 -y ea r-o ld  a ỉ te r  a d d it io n  o f metkylpheniđate 
to  th erap y *  th e re  w as n o  s im ila r  e le v a tio n  in  2  o th e r  ch il-  
d re n  re c ẽ iv in g  p h e n o b a rb ita l  a n d  p h e n y to in  i n  t h e  sa m e  
re p o r t , n o r  in  11 p a tie n ts  o f  v a ry in g  ages g iv e n  m e th y l-  
p h e n id a te  w i th  a n tie p ile p tic  th e ra p y  a s  p a n  o í a  c o n tro lle d  
s tu d y .2 T h e  lik e lih o o d  o f a n  in te ra c t io n  seem s sm all in  th e  
m ajo r ity  o f  p a tie n tỉ .

Ị. G arretuon LK. rí a i  M eihylphenỉdate in teraaion  with both anticon- 
vuỉsams and ethyl biscoumaceiate. JAMA 1969; 207:2053-6.

2. Kupíerberg Ki. tí a i  Eỉĩect of methyiphenỉdate on píasina anticonvuN 
sant lcvels. c/in Pharmacol Thcr 1972; 13: 201-4.

T h eo p h y H in e . A lth o u g h  m o st re p o r ts  of a n  in te ra c tio n  
b e tw e e n  p h e n y to in  a n d  th e o p h y l l in e  c o n c e m  e ttec ts  o n  
th e o p h y l l in e  c o n c e n tra tio n s , One s tu d y  in  14 h e a lth y  su b - 
j e c ts  su g g e ste d  th a t  ư e a tm e n t  w i th  b o th  c o u ld  lo w e r  
s e ru m -p h e n y to in  c o n c en tra tio n s , w i th  a  su b s e q u e n t rise  
in  c o n c e n ư a tio n  o n  s to p p in g  th e o p h y ll in e .1 T h e  m e c h a n -  
ism  vvas su g g e ste d  to  b e  e n z y m e  in d u c tio n  b y  th e  x a n -  
th in e  re su ltín g  in  in c re a se d  p h e n y to in  m etab o lism .

F o r  th e  e ffec t o f  p h e n y to in  o n  th e o p h y llin e , see  
p .  12 3 5 .1 .

1. Taylor JW, t t  aì. The ỉntcractỉon of phenytoin and iheophylline. Drug 
Íníelỉ Om pharm 1980; 14: 638.

T id o p id in e .  A c u te  p h e n y to in  t o x id ty  h a ỉ  b e e n  lẹ p o r te d  in  
a  w e ll-s ta b ilise d  4 4 -y e a r-o ld  p a t ie n t  o n  in tro d u c tio n  o f  
t id o p id in e  to  p re v e n t  re s te n o sis  a f t e r  p la c e m e n t o f  a  co r-  
o n a ry  s te n t .1 T h e  p a tie n t  a lso  to o k  m e to p r o lo l  a sp ii in . 
a n d  fo r  a  s h o r t  p e rio d  lo v as ta tin , b u t  in h ib ltỉo n  o f  t h e  
c y to c h ro m e  P 4 5 0  iso e n z y m e  C Y P2C 19 b y  t ỉd o p id ln e  w a s  
c õ n ỉid e re d  th e  m o s t lik e iy  c a u se  o ỉ  th e  p a t ì e n ís  e le v a ted  
s e n im  p h e n y to in .  A  la tẽ r  r e p o r t2 b y  th e  sa m e  a u th o rs  
ỉo u n d  th a t  t ìd o p id in e  ìn h ib ite d  t h e  d e a ia n c e  o f  p h e n ỷ to in  
in  6  p a tie n ts  o n  p h e n y to in  m o n o th e ra p y ;  th e  in v o lv e m e n t

o f CYP2C19 w a s  also  s u p p o rte d .  T h e  a u th o rs  rec o m - 
m e n d e d  th a t  d o sa g e  a d ju s tm e n t  o ỉ  p h e n y to in  s h o u ld  be 
c o n s id e red  ư  t id o p id in e  is a lso  g iv e n .

A s im ila r in te ra c ú o n  o c c u rre d  i n  a  7 2 -y e a r-o ld  p a tie n t,3 
a n d  th e  a u th o rs  p o s tu la te d  th a t ,  s in c e  s te a d y -s ta te  p lasm a  
c o n c en tra tio n s  o f  t íd o p id in e  a r e  a lm o s t tw o fo ld  h ig h e r  in  
e ld e rly  p a tie n ts  t h a n  th o se  ìn  y o u n g e r  p a tie n ts , 'th e  h ig h e r  
t id o p id in e  c o n c en tra tìo n s  m a y  h a v e  p la y e d  a  ro le  i n  th ứ  
d ru g  in te rac tio n . '

ỉ. Donahue 5R. t í  aĩ. Tídoptdlne inhibitíoa ữf phcnytoỉn mecaboỉhm 
medỉated by po test ỉnhibitỉon o t CYP2CỈ9. ơ ù t Pharmaai V ư r  1997; 62:
572-7.

2. Donahue s.eí aỉ. TldopỉdỈQe inhíbiB phenytoin dearance. CZứf Pkarmaaỉ 
Ther 1999; 66: 563-8.

3. Kỉaassen SL. Tldopỉdỉne-ỉnduced pheay to is  toxỉdcy. ế m  PharmacoOur 
1998: 32:1295-8.

V a c ã n e s .  C o n trad ic to ry  resu lts  h a v e  b e e n  re p o r te d  ỉo r  th e  
e ẩ e c ts  o f  m flu c n z a  v a c ã n t  o n  s e ru m -p h e n y to in  c o n c e n tra -  
tío n s . A  signi& cant e le v a tío n  in  to ta ỉ  p h e n y to in  c o n c e n tra -  
t io n  h a s  b e e n  r e p o r te d 1 a ỉ te r  v a c d n a t ìo n ,  a n d  w a s  sug- 
g e s te d  to  be d u e  to  in te r íe ro n  in d u c t ío n  a n d  ih h ib itio n  õf 
th e  c y to c h ro m e  P 4 5 0  e n z y m e  System . I n  c o n tra s t, o thex  
rep o r ts  h a v e  su g g ested  th a t  a n y  m cre a se  i n  s e iu m -p h e n y -  
to in  c o n c e n tra tio n  w as te m p o r a r y  a n d  n o t  s ig n ỉh c a n t 
o v e ra lp  o r  e v e n  th a t  th e re  w a s  a  s lig h t la n  i n  seruxn- 
p h e n y to in  c o n c e n tra tio n .1 O n e  s tu d y  r e p o r te d  a  sỉg n ìfican t 
in c re a se  in  to ta l p h e n y to in  c o n c e n tra t ìo n  tv ro  d a y s  a fte r  
v a c d n a t io n . fo llo w e đ  b y  a  r e t u m  to  p rev io u s  v a lu e s  b u t  
th is  w a s  a c co m p a n ie d  b y  e v id e n c e  o ỉ  a  g ra d u a l a n d  p ro -  
lo n g e d  ỉaỉl in  Eree p h e n y to in  c o n c e n tra tìo n s .4 T h e  possib i- 
lity  o ỉ  e ỉth e r  p h e n y to in  to x id ty  o r  loss o f  se iz u re  c o n tro l 
m a y  ex is t in  so m e  ep iỉe p tic  p a tỉe n ts  g iv en  ỉn ũ u e m a  
v a c d n e  d u rin g  p h e n y to in  th e r a p y .5

1. Jann  MW, Pỉdone GS. E ỉíe a  of ỉníỉuenza vacdne o a  serum 
anúcoavulsant conceaaatíons. ơ in  Pharrn 1986; 5:817-20.

2. Levỉne M. t í  ai. Increased senim  phenytoin conccmration foOowiag 
ỉnduenza vacdoadoo. ơ â í Phctrm ì  984; 3 :505-9 .

3. Sawchulc RJ, a  aL Eữect oỉ influenza vaccỉnatíon on ptasma phenytoin 
concenaadons. Ther Dtuị Monừ 1979; 1:285-8.

4. Smlth CD, tí  ứi. Eữect oí influenza vacdne on scrum  coQcencntìom oỉ 
totaỉ and frcc phenytoỉn. ƠỜI Pharm 1988; 7Ỉ 828-32.

5. GrabcnsteiĐJD. Drug Interacdocs invoỉvỉng immunologỉcageno. paĩt 1: 
vacdne-vacdne. ▼aodne-ỉmmunoglobuUiL and vacdnenbug interac* 
dons. DlCPAĩtn Phamacother 1990; 24: 67*t81.

V itam in s. P ỵ r id o x ừ ư  g iv en  in  larg e  d o se s  p ro d u c e d  a  
r e đ u c tio n  in  s e ru m -p h e n y to in  c o n c e n tra tio n s  in  7  
p a tíe n ts ,1 p e rh a p s  reQ ecting  ín c re a se d  a c tiv ity  b y  p y rid o x a ỉ 
p h o s p h a te -d e p e n d e n t  e n z y m e s  in v o lv e d  in  p h e n y to in  
m etab o lism .

C o rrec tio n  o f  a n tie p ile p tic -a s so d a te đ  fo la te  đ e h d e n c y  
w ith  fo lic  a d d  h a s  b e e n  re p o r te d  to  r e s u l t  in  a  d e c rease  ip  
s e ru m -p h e n y to in  e o n c e n tra tío n s  a n d  a n  in c re a se  in  se izu re  
fre q u e n c y .J-í T h e  e tte c t h a s  b e e n  te p o r te d  to  b e  m o st 
m a rk e d  in  su b je c ts  w ith  h ig h  in itia l s e ru m -p h e n y to in  
c o n c e n tta t io n s*  a n d  is a s s o d a te d  w i th  a n  in c re a se d  
p h e n y to in  m eta b o lism .4-4 H o w e v e r, in  t h e  m a jo r ity  o f 
p a t i e n ts  th e  e í í e c t  is u n l ik e ly  to  a s su m e  d in lc a l  
sign iB cance ,15 a n d  th e re  is  s o m e  e v id e n c e  th a t  v e ry  low  
d o ses  ol loììc a d d  m a y  b e  u s e d  to  m a in ta in  n o n n a l  s e ra m -  
ỉo la te  v a lu es  w i th o u t  a n  in c re a se  in  s d z u r e  h e q u e n c y .3 
I n ĩo n n a t ío n  r e g a rd in g  t h e  d u a l  a n d  in te r d e p e n d e n t  
in te ra c tio n  be tvyeen  p h e n y to in  a n d  ío lic  a t íd  h a s  b e e n  
revievved.7 A lth o u g h  l im ite d  n u m b e rs  o f  p a tie n ts  a n d  
h e a lth y  sub jec ts w e re  in v o lv e d , e v a lu a tío n  o f t h e  d a ta  
su g g e ste d  th a t  s ta r tin g  p h e n y to in  a n d  ỉo lic  a d d  a t  t h e  sam e  
tim e  p re v e n ts  dec re a se đ  ío la te  levels a n d  s te a d y -sta te  
c o n c en tra tio n s  o f  p h e n y to ỉn  a re  r e a c h e d  so o n er. P lasm a 
c o n c en tra tio n s  o f  p h e n y to in  a re  a lso  posslb ly  r e d u c e d  by  
fo l in ic  a ã d  (see a lso  A n tin eo p lastic s, p . 5 4 4 .1 ).

F o r  th e  e f f e a  o f  an tie p ile p tic s . i n d u d in g  p h e n y to in ,  o n  
v i ta m in  D  c o n c en tra tio n s , s e e  E ữ ects  o n  B one , u n d e r  
A d v erse  Hííects, p .  540.2.

t. Haiuson 0. SilIanpM M. Pyriđoxine and serum concentradon ot
phenytoin and phenobarbKone. Lancet 1976; 1: 2S6.

2. Bayỉis EM, tí  aL InBuence at lỡỉic ad d  on bỉood-phcnyroin ỉeveỉs. Lđĩuet 
1971; b  62-4.

3. Inoue F. CUnioil impUcatỉoas o ỉ antỉcoavulsant-induced íoỉate 
deâdeacy. Qàt Pharm 1982; l ỉ  372-3.

4. S tà a w c ị DU Bentỉey M L  Sdzures íolỉovvicg reduaỉoa ỉo phcaytoỉn 
lcvd  aỉtcr oraỉly ađmỉnistered ĩoỉỉc add . NcurolơỊy 2005; 64:1982.

5. Fudaniit K  t í  aL ESeos oí ỉolỉc ad d  on phenytoin Idoedo  ỉn  heaỉthy 
subỊects. Qỉn Hiarmaaỉ Ther 1978; 24:294-7.

6. B eq{M J.cr<d.PhenytoÌaaadfoU cadd{ntenaỉon:aprdỉaiỉnai7 r6poct. 
Thtr Dru$ Múttừ 1983; 5: 389-94.

7. Lewỉs DP, tí ai. Phenytoln*ỉoUc ad d  ỉn tenctìon . A m  Pharmaeotker 1995; 
29:726-35.

Pharmacokinetics
P h e n y to in  is slovvỉy b u t  a lm o s t  c o m p le te ly  ab so rb e d  b o m  
th e  g a s tro ỉn te s tin a l t r a c L l t i s  ỉa rg e ly  in so lu b le  a t  th e  a d d  pH  
o f  t h e  s to m a c h , m o s t b e in g  a b so rb e d  fro m  th e  u p p e r  
in te s tin e ;  th e  r a te  o í  a b so rp tỉo n  is  v a ria b ỉe  a n d  is  re p o r te d  to  
b e  a ỉfe c te d  b y  th e  p re sẽ n c e  o f  fo o d . A b so ip tio n  a íte r  
in tra m u s c u la r  k ỹ e c tio n  is  slovyer t h a n  th a t  b o m  ■ th e  
g a s tro in te s tin a l tracL

P h e n y to in  is  e x te n s iv e ly  m e ta b o lis e d  in  th e  liv e r  to  
in a c tìv e  m eta b o lite s , d i ie f ly  5 -  (4 -h y d ro x y p h e n y l)  - 5 -p h e  - 
n y lh y d a n to in .  T h e  ra te  o f m e ta b o lis m  a p p e a rs  to  b e  su b je c t

The Symbol t  denotes a preparation no longer activdy marketed

to  g e n e tic  p o ly m o rp h ism  a n d  m a y  a lso  b e  in ũ u e n c e d  b y  
r a d a l  characteristics; Í t  is r e p o n e d  to  b e  in c re a se d  đ u r in g  
p re g n a n c y  a n d  m e n s tru a t ỉo n  a n d  to  d e c re a se  w ith  age . 
P h e n y to in  h y đ ro x y la d o n  is  s a tu ra b ỉe  a n d  is  th e re ío re  
rea d ily  in h ib ited  b y  d iu g s  t h a t  c o m p e te  fo r  ị ts  m etab o lic  
p a th w a y s ;  th is  is a lso  th e  r e a s o n  w h y  sm a lỉ i n a e m e n ts  in  
d o se  m ay  p ro d u ce  la ig e  rises  i n  p la s m a  c o n c e n tia t io n . 
P h e n y to in  u n d e rg o e s  e n te r o h e p a t ic  re c y c lin g  a n d  is  
e x c re te d  in  th e  u i in e ,  m a in ly  a s  its  h y d ro x y la te d  m eta b o lite , 
in  e i th e r  b e e  o r  c o n ju g a te d  f o n n .

Phenytoin is vvidely distributed throughout the bođy. It is 
about 90% bound to plasma proteins, although this may be 
reduced in certain disease States and ỉn  ccrtain patient 
populations (see Precautions, p. 541.3). If has a  very 
variable, dose-dependent haư-Uíe, bu t the mean plasma 
haU-Uỉe appears to be about 22 hours a t steađỹ State; 
because phenytoin inhibits its own metabolism it may 
sometimes be sevetal weeks beỉore a  steady-state plasma- 
phenytoin concentration is attainedL

M o n ito rin g  oí p lasm a  c o n c e n tra tỉo n s  m a y  b e  p e iỉo im e d  
a s  a n  a id  in  assessing  con tro l, a n d  che th e r ạ p e u tic  ta n g e  o í  
to ta l  p la sm a -p h e n y to in  c o n c e n tra tio n s  is  u s u a lly  q u o te d  as  
10 to  20  m ia o g ra m s /m L  (40  to  8 0  m ic ro m o le s /ĩiỡ e ) ;  so m e  
p a tíe n ts , hovvever, a c h ie v e  c o n tr o l  a t  c o n c e n tra tìo n s  
o u ts id e  th is ran g e . I t  h a s  b e e n  su g g e ste d  th a t ,  b ec au se  o ỉ  
d ib e re n c e s  in  p ro te in  b in d ỉn g , m e a s u r e m e n t  o f  b e e  
p h e n y to in  c o n c en tra tio n s  in  p la sm a  m a y  p ro v e  m o re  
re liab le ; m e a su re m e n t of c o n c e n tra t io n s  in  sa liva , w h ic h  
c o n ta in s  on ly  b e e  p h e n y to in .  h a s  a lso  b e e n  p e iỉo im e d . ■ 

P h e n y to in  crosses  th e  p la c e n ta l  b a n i ẽ r  a n d , sm all 
a m o u n ts  are  d is tr ib u te d  in to  b r e a s t  m iĩk .

T h e  p h a n n a co k in e tic s  of p h e n y to in  a re  aỄEeaed b y  o th e r  
an á ep ilep tìcs  (see In te ra c d o n s , p .  5 4 2 .1 ).

Preparations
Prapriatary Pneporalions (detailỉ a re  g iven  ỉn  V oium e B)

Single-ingredient Preparotioni. Arg.-. Epam in; Etoina; Fenigra- 
m on; Penitenk; Lotoquiỉ Simple; O pliphon; AustraL: PQantin; 
Austrũr. Epanutin; E p ilanO ; Bdg.: D iphanto ine; Epanụtin; 
Brax.'. n a n ralln; Epelin; F enitah .P eniton; H Ịd an u l; U niíenitoin; 
Canad.: Dilantin; Tremỵtoine;” ơtữc. E pam in; Ọz.: Epanutin; 
Epilan D; Fín.: H ydandn; Fr.: D l-H ydãn; DQ antỉn; Ger.: Phen- 
hydaa- Zentropilf; Gr.: E panudm  Bong Kong-. D ilantin; Ditoin; 
Hung.-. Diphedan; E panudn ; Inđùr. D ilăntin; Epicent; Epileptin; 
Episob Epitab; Epsolin; Eptoin; Pento ih ; G entoin; M -T oỉa- Nep- 
toin; Nutoin; Indon.: Dilantin; Ikaphen ; K uto in ; M ovũeps; Phe- 
n lle p t; IrL: Epanutin; Israel: D ilantin; E panu tìn ; ItaL: A uran- 
tin; Dìntoina; Jpn: Aleviaứn; Malaysia: D ilantũi; D itoỉn; Mex.: 
Biodan; Comvuỉen; Epamin; F en idan to in  S; Fenlfilen  Penltron; 
Hídantoina; Neứu: D iphantoine; E panutln ; Norw.: Epinac NZ: 
Dilantin; Phữipp.: D ilantin; E p ilan tm t; Fenitin ; Lantldìn; PoL: 
E panudn; Port: Feiútan; H ĩdantina; S~Afr.: EpanutiK  singa
pore. Dilandn; Spainr. Epanutin ; Síneigina; SwetL: Epanutin; 
Fenantoin; Lehydan; Swfíz.: P henhydan ; Thai.: D antoin; Dilan- 
tin ; Ditoin; D itom ed t; Pepsýtoio; U toim  Turíc: Epanutin; 
Epdantom ; Hidantin; P henhydan; UK: E panu tin ; ƯSA: DQan- 
tin; Phenytek; Venez.: D antolnal; D ilantin; Epam in; FentolnaL

Mnte-ingre<fan t Prcparolians. Arg.: C um atil-L t; L o to q u is  Beỉg.: 
Vethoine; Braz.: Dialudon; O iử u r  Di E r K ang lũ n  (iầ/FSff9Q; 
Cĩ.: Sancpilt; Gr.: D tphenal; Indừr. B aib ito in ; D ilantin  w ith  
Phenobarbitaly; E pilan  C; Epiphen; Episol Plus; Garoln; ĩnđotu: 
Ditalin; ItaL: D intoinale; G am ibetal Com plex; M etinal-Idantoi- 
n a  L; M etìnal-Idantoina; M ai: A lepsal Com puesto; Gamibetal 
Complexỷ; Spaìn: R ed u to n a t.

Phonnacopoeid Preparotiom
BP 2014: Phenytoin Capsules; P h en y to in  Injectìon; Phenytoin 
Oral Suspension; P henyto in  Tablets;
USP 36: Extended Phenyto in  Sodium  Capsules; Phenytoin Oral 
Suspension; Phenyto in  Sodium  In jection ; P heny to in  Tablets; 
Prom pt Phenytoỉn Sodium  Capsules.

Pregabalin  (BAN, USAN, riNN)

CMÕ08; P1>144723; P reg ab a lin a iP rég ab a lin e ; Pregabalinum ; 
nperaỗanMH. ■ 'Aiù:: - . 
EP3-(A m ìnom ethyl)-5-m ethylhé)<anoic •ậddA I'' ■ 
Q H wM O j=159.2; .
Ớ s —  148553-504. ■'
ATC —  NÕ3AX16.
,ẠTC Vet — . QNỌ3AX16. . . .  . - "  -
■ịlN IỊ —  55JG375S6M. - •

Uses and Admỉnistration
P reg ab a lin  is  a n  a n tie p iỉe p d c  u se d  a s  a n  a d ju n c t  in  t h e  
tre a tm e n t  o f p a rt ìa l  s e iz u res  w i th  o r  v v ith o u t se c o n d a iy  
g en e ra lisa tío n  (p . 5 4 6 .1 ). I t  is  a lso  u s e d  i n  t h e  t r e a tm e n t  o{ 
g e n e ia lise d  a n x ỉe ty  d iso rd e r  (p . 5 4 6 .1 ), n e u ro p a th ic  p a in  
(p . 546 .1 ), a n d  S b ro m y a lg ia  (se e  S o b - tís s u e  R h e u m a d sm , 
p . 546 .2 ).

P reg ab a ỉin  Is g iv e n  o ra lly  i n  2  o r  3 d iv id e d  d o ses  daily . 
T h e  in itia l d ó se  in  t h e  t r e a tm e n t  o f  e p i l e p s y  is 1 5 0 m g  

d a iỉy  in creased  a b e r  1 w e e k  a c co rd in g  to  r e sp o n se  to  300  m g  
d a ily  a n d  th e n  to  6 0 0  m g  d a ily  a b e r  a n o th e r  vveek. ■ -
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I n  t h e  t r c a tm e n t  o f  g e n e r a l i s e d  a n x i e t y  d i s o r d e r ,  th e  
in it ia l  d o se  Is 1 50  m g  daily; t h i ỉ  m a y  b e  in c re a se d  a t  vveekly 
in te rv a ls  in  s te p s  o f  1 5 0 m g , to  a m a x ú n u m  o f 6 0 0  m g  da ily .

F o r  n ẹ u r o p a t h l c  p a i n  th e  ỉn it ía l  d o se  in  t h e  UK  is 
1 5 0 m g  d a ỉly  in c re a se d  a ỉte r  3 t o  7  d a y s  a c c o rd in g  to  
r e s p o n s e  t o  3 0 0  m g  daily  a n d  t h e n  to  6 0 0  m g  d a ily  a f te r  
a n o th e r  7  d a y s . S in ũ la r  doses  a re  lic e n s e d  in  th e  U SA  fo r  th e  
ữ e a tm e n t  o ỉ  n e u ro p a th ic  p a in  in  d ia b e tic  n e u ro p a th y ,  
p o s th e rp e tic  n e u ra lg ia .  a n d  sp in a l c o rd  in ju ry ,  a l th o u g h  a 
m a x im u m  d a ily  d o se  o f 3 0 0  m g  i ỉ  r e c o n u n e n d e d  in  d ia b e tic  
n e u ro p a th y .

F o r  S b r o m y a l g i a  th e  in it ia l  d o se  is 1 3 0 m g  d a ily  
in c re a se d  a f te r  1 w e e k a c c o rd in g  to  r e sp o n se  to  3 0 0  m g  d a ily  
a n d  t h e n  to  4 5 0  m g  d a ily  ư n e c essa ry .

D osage  o f p re g a b a lin  ỉ h o u ld  b e  re d u c e d  in  p a tie n ts  w i th  
r e n a l  ũ n p a ữ m e n t  (see  belovv).

A s vvith o th e r  a n n e p ile p tic s . w i th d ra w a l  o í  p re g a b a lin  
th e ra p y  in  e p ile p sy  o r  ư a n s i t io n  to  o r  íro m  a n o th e r  ty p e  of 
a n tie p ile p tic  th e r a p y  s h o u ld  b e  rn a d e  g ra d u a lly  to  a v o id  
p re d p i ta t in g  a n  in c r e a ie  in  j h e  íre q u e n c y  o f s e ix u res. F o r  a 
d iscu ss ìo n  o n  w h e th e r  o r  n o t  to  w i th d ra w  a m ie p ile p tic  
th e ra p y  in  s e iz u re - f re e  p a tie n ts . see  p . 5 06 .1 . L icen sed  
p ro d u c t  in lo n n a t io n  States th a t  if p re g a b a lin  th e ra p y  h a s  to 
b e  s to p p e d , th is  s h o u ld  b e  d o n e  g ra d u a lly  o v e r  a m in im u m  
of 1 w e e k . re g a rd le ss  of in d ic a tio n .

R e íe re n c e s .
1. Shnetcer BF. McAuley JW. PregabaUn: a new  neurom odulator with 

broad [berapeutỉc indlcaiions. Ann rhamiaaiher 2005; 39: 2029-37.
2. Tassone DM. rt al. Preiabalin: a novel gamma-amỉnobuiyric aod  

anaìogue ỉn the  treaưnem  of neuropathic pain. panial-onset seỉxures. 
and anxiety disorders. chn Thtr 2007; 29: 26^48.

A d m i n i s l r a i i o n  in  r e n a l  i m p a i r m e n t .  T h e  do se  o f p reg a b a -  
lin  f o r  p a đ e n ts  vvith r e n a l  im p a in n e n t  s h o u ld  b e  te d u c e d  
a c c o rd ỉn g  to  c re a t in in e  d e a ra n c e  (CC);
• cc 3 0 -to less  t h a n  6 0 m L /m in u te :  s ta r tin g  d a ỉly  dose: 

7 5  m g; m a x ũ n u m  d a ily  dose: 3 0 0  tng ; da ily  d o se  g iv en  in  
2 o r  3  d iv id e d  doses

• cc 15 to  le s s  t h a n  3 0 m L /m in u te :  s ta r tin g  d a ily  dose: 25 
to  50  m g; m a x im u m  d a ily  dose: 150 m g; d a ily  d o se  g iv en  
in  2  đ iv id e d  d o se s  o r  o n c e  d a ily

• cc less t h a n  15 m L /m in u te :  s ta r t in g  d a ily  dose: 2 5  m g; 
m a x im u m  d a ily  dose: 75  m g; d a ily  d o se  gi v e n  as o n e  do se

• h a e m o d ia ly s i ỉ  p a tie n ts  sh o u ld  re c e iv e  in  a d d it io n  to  th e  
d a ily  d o se  a s u p p le m e n ta ry  d o se  o f 2 5  to  lO O m g 
im m e d ia te ly  a f te r  e a c h  4 - h o u r  h a e m o d ia ly s is  sess io n

A n x i e l y  d i s o r d e r s .  P re g ab a lin  is u s e d  lo r  t h e  t re a tm e n t  o i 
g e n e ra lis e d  a n x ie ty  d iso rd e r1' 5 (p. 1 0 2 8 .1 ); i t  h a s  a lso  b e e n  
tr ie d  in  s o d a l  a n x ie ty  d iso rd e t4-® (see  P h o b ic  D iso rd ers . 
p . 1 0 2 9 .1 ).
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3. Anonym oul. Pregabaỉỉn for generalised anxỉety disorder. Dru$ Thtr Bulĩ 
2010; 48 :19-22 .

4. Boschen MJ. A m eu-anaiysis oí i h r  efĩĩcacy of pregabalỉn In the 
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6. Pande AC, et a l  EÍScacy oỉ the novcl anxỉolyiic pregabaỉin ỉn sodal 
anxỉety dỉsorđer a placebo-controlled. m ulticenter study. J  Gùt 
Psychopharmacoỉ 2004; 24: 141-9.

7. Pehner D E t t  aì. EíOcacy oí pregabaỉln io generalized social anxiety 
disorden results of a double-blind, placebo-controlleđ, tocd-dose 5Tudý. 
ỉití Qin Pĩyứìơpharrnacol 20 ỉ ỉ; 26: 213-20.

s. Greist JH. et aỉ. Ethcacy oĩ pregabaUo in  preventíng relapse in patỉenti 
w lth gener*lized socỉal anxicry diíordcn reruliỉ oỉ a double-bĩind, 
pUcebo-controlĩed 26-week study. ĩnt Clin Piychopharmacol 2011: 26: 
243-51.

E p i le p s y .  P re g a b a lin  is o n e  o f t h e  n e w c r  d ru g s  u s e d  as 
a d ju n c t iv c  th e r a p y  in  p a tie n ts  vvith p a rt ia l  s e iz u res  w i th  o r  
w i th o u t  s c c o n d a ry  g c n e ra lis a tio n  (p. 5 0 6 .1 ). u  a p p c a rs  to  
b e  re a s o n a b ly  w e l ì  io le ra te d .
R eT erences .
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N e u r o p c r ih i c  p o i n .  A n tiep ilep tic s  a re  a m o n g  th e  d ru g s  
u se d  to  m a n a g e  n e u ro p a th ỉc  p a in ,  w h ic h  is o f te n  in se n s i-  
tiv e  to  o p io id  a n a lg e s ic s  (see  C h o ic e  o f  A n algesic . p . 4 .2 ) .  
P re g a b a lin  ũ  u s e d  in  th e  t r e a tm e n t  o f  p e r ìp h e ra l  n e u ro -  
p a th ic  p a in ' i n d u d in g  p o s th e rp e tic  n e u ra lg ia 2"' (p. 10 .3) 
a n d  p a in lu l  d ia b e t ic  n e u ro p a th y 5'7 (p . 8 .2 ); I t  h a s  b e e n  
s tu d ie d  in  th e  t r e a tm e n t  o t t tig e m in a l  n e u ra lg ia ,  (p . 1 1 .2 ) 
a n d  p o s t- t r a u m a tic  p e r ip h e ra l  n e u ro p a th ic  p a in .9 P re g a b a -  
l in  m a y  a lso  b e  u s e d  in  c e n ư a l  n e u ro p a th ic  p a in  a s s o â a te d  1

All cross-relerences reler to entries in Volume A

vvith sp ín a l  c o rd  in ju r y .I a n  I t  h a s  a lso  b e e n  tr ie d  w i th  
so m e  success  in  th e  m a n a g e m e n t  o f  C en tra l p o s t- s ư o k e  
p a in 1J (p. 7 .3 ) . I n  th e  UK, NICE r e c o m m e n d s  p re g a b a lin  
a s  f in t - l in e  a n d  se c o n d - lin e  ữ e a tm e n t  ỉo r  n e u ro p a th ic  
p a in  ỉn  n o n - s p e d a l is t  s e tt in g s .1’

A sy s te m a tic  r e y ie w u  o l  t h e  u se  o f  p re g a b a lin  in  a c u te  
a n d  c h ro n ic  p a in  ỉo u n d  th a t  p re g a b a lin  in  d o se s  of 3 0 0  to  
6 0 0  m g  d a ily  p ro d u c e d  d e a r  b e n e h t  in  c h ro n ic  n e u ro p a th ic  
p a in  (p a in íu l  d ia b e tic  n e u ro p a th y , p o s th e rp e tíc  n e u ra lg ia , 
a n d  to  a  le s s e r  e x te rn  c e n ư a l  n e u ro p a th ic  p a in ) ,  a n d  in  
íib to m y a lg ia  (se e  S o tt-d s su e  R h e u m a tis m . b e lo w ), b u t  t h e  
b e n e íì t  w a s  h ig h  o n ly  in  a m in o r ity  o f p a tie n ts ,  a n d  e ffec tiv e  
d o ses  vvere a lso  a s s o d a te d  w ith  i n a e a s e d  ử e q u e n c y  o f 
a d v e rse  e tte c ts  su c h  as  d izz in ess  a n d  s o m n o le n c e .  T h e re  w a s  
n o  d e a r  e v id e n c e  o f a n y  b e n e íi t  in  a c u te  p o s to p e ra tiv e  p a in  
(see  also  belovv).
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P o s to p e ra tiv e  p a in .  T h e re  is grovving in te re s t  in  th e  u se  o f 
ana lg esic  a d ju v a n ts  in c lu d in g  a n tỉe p ile p tic s  su  ch  as  p re g a -  
b a lin  to  m o d u la te  o p io id  do sag e  a n d  e llica c y  for p o s to p e r-  
a tiv e  p a ỉn  (p. 6 . 1 ) . 'H ovvever. a l th o u g h  p re g a b a lin  h a s  
b e e n  in v e s tig a te d  fo r  th is  p u r p o s e 1-1 a sy s te m atic  r e v ie w  
ío u n d  n o  e v id e n c e  to  s u p p o n  su c h  u se  (sce  N e u ro p a th ic  
Pain . ab o v e ).

1. Dihl JB. n  t l .  Proteaive prrmeđicaúơn’: en option tvith gíbapcncin in d  
celated drugs? A revicvr oỉ gabapentỉn and pregabalin in ihe iTeatmem oí 
post-operaiive paia. Aơa Anattíhenoi Scand 2004; 48: 1130-6.

2. THppaoa EM. tt  a i  Do surgica! patienu  beneHi írom períoperatỉve 
gabđpentín/pregabaỉia7 A systematíc review oí cưicacy and saỉety. 
Anulh A natị 2007; 104:1545-56.

3. Daurí M. a  aì. Gabapenrỉn and pregabaỉin íor the acute post-operatỉve 
pain m anagement: a systematic-narrative revicvv of the receni dỉnỉcaĩ 
evỉdences. Curr Drug Tatyeís 2009; 10; 716-33.

Restiess legs syndrome. P re g ab a lin  h a s  b e e n  r e p o n e d 1'3 to  
b e  o f b e n e h c  in  th e  t re a tm e n t  o i  res tle ss  legs s y n d ro m e  
(see  S leep -a sso c ia te d  M o v e m e n t D iso rd ers , p . 1 0 3 4 .2 ).

1. Garda-Borreguero D. et ai. Treatmertt of restless teps syndrome vvith 
pregabaỉin: a double-bỉỉnd. placebO'C0nưoiỉed siudy. Neurology 2010; 
74: 1397-1904.

2. Aỉỉcn E  a  ai. A randomỉzed. double-blỉnd. 6-week. dosc-ranging srudy 
of pregabalin in patients wúh ren le ỉỉ lc p  syndrome. Sletp Med 2010; 1 ỉ: 
512-19.

Soft-h‘ssue rheumatỉsm. T h re e  Iarge, m u ld c e n tr e  c o n -  
u o l le d  s tu d ie s 10 h a v e  s h o w n  th a t  p r e g a b a lin  in  o ra l d o ses  
o! be tvveen  3 0 0  a n d  6 0 0  m g  d a ily  is e ííe c tiv e  in  r e d u d n g  
p a in  a n d  o th e r  c o re  sy m p to m s o f í ĩb ro m y a lg ia  (p. 14 .2) 
su c h  as s le e p  d is tu rb a n c e  a n d  fa d g u e . A  sm all s tu d y 4 su g - 
gested  tb a t  it  m a y  a lso  b e  o f  b e n e ỉi t  in  r e ừ á a o r y  d isease . 
T he  d ru g  w a s  re p o r te d  to  b e  g e n e ra lly  w e ll to le ra te d , d izzi- 
n ess  a n d  so m n o le n c e  b c in g  th e  m o s t  c o m m o n  a d v e rse  
e íỉec ts . P a in  re l ie í  a p p e a rs  to  b e  la rg e ly  in d e p e n d e n t  o f  
re d u c tio n  in  a n x ie ty  o r  d e p re s s io n  sc o re s .5-4 T h e  u se  o f 
p tc g a b a lin  in  h b ro m y a lg ia  b as  b e e n  rev ievved .7-* F or a  sys- 
tem a ric  revievy th a t  a lso  ỉo u n d  so m e  d e g re e  o ỉ b e n e h t  
ừ o ra  th e  u s e  o f  p re g a b a lin  in  D brom yalg ia  see  N e u ro p a th ic  
P a in , a b o v e .

A lth o u g h  p re g a b a ỉin  is l ic e n sed  in  so m e  c o u n tr ie s  
i n d u d in g  th e  U SA  fo r  th e  t r e a tm e m  o f C brom yalg ia . th e  
EM EA  did n o t  a u th o r ís e  su c h  u se  in  t h e  EU; a f te r  h a v in g  
re v ie w e d  th e  su b m itte d  s tu d ie s  (so m e  o í  w h ic h  a re  d t e d  
ab o v e), it c o n s id e re d  th a t  th e r e  w e re  n o  c o n s is te n t  o r  
re le v a n t re d u c tio n s  ỉn  p a in  in  s h o r t - te r m  s tu d ies , a n d  th a t

m a ỉn te n a n c e  o f p r e g a b a l in V  e ííe c t  w a s  n o t  shovvn  in  1 
lo n g e r  s tu d y .
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6. Hauser "W. rr al. Treaưnent oỉ Gbromyaỉ^ạ syndrcm e wỉth gabapentii 
and pregabalin—a m eu-analysỉs o í randomixed concroỉỉed trlaỉs. Pait 
2009; 145:69-81.

7. Lyseng'WUlỉamson KA. Siddiqui MAA. Pregabalỉn: a review of iu  use ir 
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Adverse Effeđs and Precautions
T h e  m o st c o m m o n  a d v e rse  e f f e a s  re p o r te d  d u r in g  th e ra p y  

i w ith  p reg a b a lin  a re  d izz in ess  a n d  s o m n o te n c e .  O th e r  
c o m m o n  a d v e rse  effec ts in c lu d e  b lu rre d  Vision, d ip lo p ia , 
in c re a se d  a p p e ú te  a n d  w e ig h t g a in . d ry  m o u ih .  c o n s tip a tio n  
(o cc a s io n a lly  s e v e re ) .  v o m itin g , n a tu le n c e .  c u p h o r ia ,  
c o n lu s io n , r e d u c e d  lib ido . e re c tile  d y s lu n c tio n , ir r ita b ility . 
v e rtig o . a ta x ia . tre m o r. d y s a n h r ía ,  p a ra e s th e s ia , ĩa tig u e , a n d  
o e d e m a . D is tu tb a n c c s  o ( a t te n tio n ,  m e m o ry , c o o rd in a iio n , 
a n d  g a it a lso  o c c u r I re q u e n tly .  S y n c o p e  a n d  c o n g e sú v e  
h e a r t  ía i lu re  h a v e  b e e n  r e p o r te d  less I re q u e n tly .  R e v e rs ib le  
r e n a l  ta ilu re , ra ised  l iv e r  en z)T n es, e le v a t io n  o f  c re a t in e  
k in a se  c o n c e n tr a á o n . a n d  rh a b d o m y o ly s is  h a v e  b e e n  
r e p o r te d  rare ly . B re a st e n la rg e m e n t  a n d  g y n a e c o m a s tia  
h a v e  also  b e e n  re p o r te d . H y p e rse n sitiv ity  r e a c tio n s  h a v e  
o c c u rre d  sh o rd y  a l te r  s ta n in g  p re g a b a lin  th e ra p y ;  sy m p -  
to m s  in c lu d e  rash , b lis te rs . u r ũ c a r ía ,  d y s p n o e a , a n d  
v v h e e ã n g . S t e v e n s - lo h n s o n  s y n d ro m e  h a s  a lso  b e e n  
re p o n e d .  A n in c re a se d  in c id e n c e  o f  h a e m a n g io sa rc o m a  
o c c u rre d  in  mice th a t  h a d  b e e n  g iv e n  h ig h  d o se s  o f 
p re g a b a lin .

L icensed  p ro d u c t in ío rm a t io n  States th a t  c a re  is r c q u ire d  
w h e n  vvithdravving p re g a b a lin  th e ra p y . reg a rd le s s  o f  th e  
in d ic a tio n — see a lso  Uses a n d  A d m ín is tr a t ỉo n , p . 5 4 5 .3 . 

R e íe re n c e s .
1. Zaccant G. tt a i The adverse cvent proíiie oí pregabaỉin: a systematỉc 

revicw and meta-analysis of randomized contrưỉled ưials. Spìỉepíia 2u 11; 
52: 826-36.

Breast feeding. P or c o m m e n t  o n  a n tie p ile p c ic  th e r a p y  a n d  
b re a s t  íeed in g , see  p. 508 .3 .

Driving. F o r  a  c o m m e n t  o n  a n tie p ile p tic  d ru g s  a n d  d riv -  
in g , see  p . 509 .2 .

Effects on mental Kinction. F o r  a tevievv o f th e  e l í e a s  o i  
a n tie p ile p tic  th e ra p y  o n  coỹnition, a n d  th e  e íle c ts  o f p re g a -  
b a lin  o n  maod ( in c lu d in g  th e  r isk  o í s u id d a l  id e a tio n ) , see  
p . 5 0 8 .3 .

Hypersensitivity reactíons. T h e  A u s tra lia n  A d v e rse  D ru g  
R e a c tìo n s  A d v iso ry  C o m m it te e 1 s ta te d  in  D e c e m b e r  2 0 0 7  
th a t  1 3 %  of a li  p re g a b a lin  a d v e rs e  re a c t io n  re p o r ts  in  its 
d a ta b a se  vvere h y p e rse n s it iv ity  re a c tio n s . P re se n t in g  synnp- 
to m s  in d u d e d  a n a p h y la x is , sk in  rash . a n d  a n g io e d e m a . O f 
th e  2 2  re p o r ts  rec e iv ed , 6 w o m e n  d e v e lo p e d  sy m p to m s  
vvith in  h o u rs  o f th e i r  firs t d o se  a n d  p re g a b a lin  w a s  t h e  
so le  su sp e c te d  d ru g  in  14.

1. Adverse Drug Reacrỉons Advỉsory Commỉttee (ADRAC). Reporu oí 
hyperỉenỉicivity reacrions to pregabalin. Aiưí Advrrse Drug Reaa Bttiỉ 
2007; 26: 23. Aỉso avatlable au  http://www.tga.gov.au/adr/aadrb/ 
aãdr0712.pdỉ (accessed 09/06/08)

Porphyria. T h e  D ru g  D a ia b ase  f o r  A c u te  P o rp h y ria , co m - 
p ile d  b y  th e  N orvvegian  P o rp h y ria  C e n tre  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  S tv e d e n , d a s s ií ie s  p re g a b a l in  as 
p ro b a b ly  n o t  p o tp h y r in o g e n ic  i t  m ay  b e  u se d  as  a  d ru g  of 
firs t c h o ic e  a n d  n o  p re c a u t io n s  a re  n e e d e d .1

i. The Drug Database íor Acute Porphyrỉa. Available au h ttp ://w w w . 
drugỉ*pOTphyrỉa.org (accessed 17/10/11)

Pregnancy. F o r  c o m m e n ts  o n  th e  m a n a g e m e n t  o f e p ile p sy  
d u r in g  p re g n a n c y , se e  p . 509 .2 .

Pharmacokinetics
P re g ab a lin  is rap id ly  a b so rb e d  a ỉ te r  o ra l  d o se s  a n d  p e a k  
p lasm a  c o n c e n tra t io n s  o c c u r  w i th in  1.5 h o u r s .  O ra l 
b io av a ila b ility  is a b o u t  9 0 % . T h e  ra te  b u t  n o t  t h e  e x te r n  
o f  a b s o rp tio n  ỉs r e d u c e d  if g iv e n  w ith  ío o d  b u t  th is  is n o t  
d in ic a U y  s ig n ih c a n t. S te a d y  S ta te  is a c h ie v e d  a h e r  1 to  2 
d ay s. P re g ab a lin  is  n o t  b o u n d  to  p lasm a  p ro te in s  a n d  
u n d e rg o e s  neg lig ib le  m e ta b o lism . A b o u t 9 8 %  o f a d o se  is 
e x ơ e te d  in  th e  u r in e  as  u n c h a n g e d  d ru g . T h e  m e a n  
e lim in a tio n  h a ư - liíe  is 6 .3  h o u r s .  P re g ab a lin  is  re m o v e d  by  
h a e m o d ia ly sứ .

http://www.nice.org.uk/nicemedia/live/12943/
http://www.tga.gov.au/adr/aadrb/
http://www
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D is tr ib u tio n  in to  m ilk  h a s  b e e n  f o u n d  in  s tu d ie s  in  rats. 
R e íe re n c e s .

1. Ranđỉnitis EJ, et al. Pharmacokinetics o ỉ pregabalin in subjecis wỉth 
various degrees oỉ renal hm ction. J Clàt Phannacol 200Ỉ; 43: 277-83.

2. Bockbrader HN. t í  ai, A coỉnparison oi tbe pbarmacokỉnetics and 
pharmacodynamics ol prcgaballn and gabapentỉn. ơ in  Pharmacokàut 
2010 ;49 :661-9 .

3. Bockbrader HN. t í  ai. Popuỉatỉon pharmacokinetỉcs oỉ pregabalin ỉn 
heaỉthy subjects and patỉents vvitb chronic paỉn o r partỉaỉ seỉzure$. 
Epiỉepĩia 2011; 52: 248-57.

4. Shoji s. tí  aỉ. Population pharmacokỉnecỉcs of pregabaUn in healthy 
subjects and patỉents vviứi post-herpetic neuralgìa or diabetỉc peripheral 
neuropathy. Br J  Cỉin Pharmacol 2011; 72: 63-76.

Preparatíons
Proprietary Preparations (details are g iven  in  V olum e B)

Single-ingredient PreparaHons. Arg.: A xual; BalĐbro; Clasìca; 
Gavin; K abian; Linprel; Lyrica; M ystika; N euristan; Plenica; 
P rebanal; Austral.: Lyrica; Austria: Lyrica; Belg.: Lyrica; Braz.: 
Lyrica; Canad.: Lyrica; chile-. Lyrica; N eư rum ; Prebictal; Preíax- 
iỉ; Pregalex; Pregobin; China: ty ric a  ( íS íS ^ ) ;  Cỉ.: Lyrica; 
Denm.: Lyrica; Fin.: Lyrlca; Fr.: Lyrica; Ger.: Lyrica; Gr.: Lyrlca; 
Hong Kong: Lyrica; Hung.: Lyrica; Inđia: Gabaũt: Gabanext; 
G alinerve; Lyrica; M axgalin; M ygalin; N eugaba; N eupreg; Nur- 
am ed; Pregab; Indon.: Lyrica; IrL: Lyrica; Israel: Lyrica; ItaL: 
Lyrica; Jpm Lyrica; Malaysia: Lyrica; Mex.: Lyrica; Neth.: Lyri- 
ca; N o r w ly r ic a ;  NZ: Lyrica; Phữipp.: Lyrica; PoL: Lyrica; 
Port.: Lyrica; Rus.: Lyrica (ilHpmta); S . A f r Lyrica; singapore: 
Lyrica; Spain: Lyrica; Swed.: Lyrica; Switz.: Lyrica; Thai.: Lyri- 
ca; Turk.: Lyrica; UK: Lyrica; ukr.: Lỵrica (JlHpHita); Pregam ed 
(IlperaMen); USA: Lyrịca; Venex.: Lyrica.

M uhi-ingredient Preparatíons. India: A lnacob-P; Capin Plus; 
Cobal-PG; D oloneùron-PG ; Ecogab; Gaba-PM ; G abaíix M; 
G abatop; G alìnerve M; GB-29; Leogab-M ; M acraberin-P; M aha- 
gaba-M ; M axgalin-M ; M ecap-P; M ecobil-P; M ecobion-P; M eco- 
day-PG; M epik; MGTec-P; M iol-P; N eiiu tv in-P ; Nervelin-M ; 
Nervijen-P; Nervim -P; N ervon-PM ; N ervonic-P; Nervup-PG; 
N eupreg Forte; N euqca-M ; N eutron-O D ; N urocare-PG; Nuro- 
mas-PG; N urom ax-PG ; Nurovole-PG.

Primidone (BAN, HNNI

Desoxiíenobarbitona; Hexamidinum; Primadona; Prima- 
clone; Primidon; Primidona; Primidonas; Primidoni; Primido- 
num; Prymidon; npMMMAOH. 
5-Ethyl-5-phenylperhydropỵrimidine-4,6-dione. 
C12H ,,N j02=2 1 8 j 
CAS— 125-33-7.
ATC —  N03AA03.
ATC Vet —  QN03M03.
UNII —  Ì3AFD7670Q.

P h a r m a c o p o e ia s .  In  Chín., Eur. (see p . vii), Jpn, a n d  us. 
P h . E u r .  8: (P rim id o n e ) . A  w h i te  o r  a lm o s t  w h ite , c ry s ta llin e  
p o w d e r . V e ry  s lig h tly  s o lu b le  in  vvater; s lig h tly  so lu b le  in  
a lc o h o l. I t  d isso lv e s  in  a lk a lin e  So lu tions.

U S P  3 6 : (P rim id o n e ) . A  w h ite ,  o d o u rle ss , c ry s ta llin e  
povvder. S o lu b le  1 in  2 0 0 0  ò f  w a te r  a n d  1 in  2 0 0  of a lcoho l; 
v e ry  s lig h tly  s o lu b le  in  m o s t  o rg an ic  so lv e n ts .

Uses and Administration
P r im id o n e  i s  a n  a n tie p ile p tic  th a t  is p a r t ia l ly  m e ta b o lis e d  to  
p h e n o b a rb i ta l  (p . 5 3 5 .3 ), b u t  is a lso  c o n s id e re d  to  h a v e  
so m e a n tỉe p ile p tic  a c tiv ity  in  its  o w n  r ig h t. I t  m a y  b e  g iv en  
to  c o n ư o l  p a r t ia l  a n d  g e n e ra lis e d  to n ic - d o n ic  se iz u res  
(b e lo w ). P r im id o n e  is a lso  u se d  tn  t h e  m a n a g e m e n t  of 
e s se n tia l t r e m o r  (b elo w ).

In  t h e  t r e a u n e n t  o f e p i l e p s y  t h e  d o se  o f p r ím id o n e  
sh o u ld  b e  a d ju s te d  a c co rd in g  to  resp o n se ; a  lim ite d  
c o rre la t io n  w ith  p lasm a  c o n c e n tra t io n s  h a s  su g g e ste d  th a t  
c o n c e n tra t io n s  o f 5 to  12 m ic ro g ra m s/m L  (23  to  5 5 m ic ro -  
m o le s /l itre )  a re  u su a lly  n e c essa ry , b u t  th e  BNF rec o m m e n d s  
m o n ito r in g  o f p h e n o b a rb i ta l  c o n c e n tra t io n s  in ste a d .

R e c o m m e n d e d  in it ia l  o ra l  doses  in  th e  UK  a re  125 m g  a t  
b e d tim e  in c re a se d , if n e c essa ry , b y  1 2 5 m g  e v e ry  3 d a y s  to  a 
to ta l  o f  5 0 0  m g  d a ily  g iv en  in  2 d iv id e d  doses. If  n ecessa ry , 
th e  d a ily  d o se  m a y  b e  in c re a se d  h i r t h e r  e v e ry  3 d a y s  b y  
2 5 0  m g  u p  to  a  m a x im u m  o f 1.5 g  d a ily  g iv e n  in  d iv id e d  
doses. Ư su a l m a in te n a n c e  doses  a re  0 .7 5  to  1.5 g  daily; 
m a in te n a n c e  d o se s  a re  u s u a lly  g iv e n  a s  2  d ỉv id e d  doses. 
D osag e  r e c o m m e n d a t io n s  i n  th e  U S A  a re  g e n e ra lly  sim ila r  
a l th o u g h  a  m a x im u m  d a ily  d o se  o ỉ  2  g  is p e rm itte d .

F o r  d o se s  ín  c h lld re n , s e e  b e lo w .
As w i th  o th e r  a n tie p ile p tlc s , vvithdravval o f  p r im ld o n e  o r  

t ra n s it io n  to  o r  f ro m  a n o th e r  ty p e  o f  a n tie p ile p tic  th e ra p y  
sh o u ld  b e  m a d e  g ra d u a lly  to  a v o id  p r e d p i ta t in g  a n  in c re a se  
in  th e  í r e q u e n c y  o f  se iz u res . F o r  a  d isc u ss io n  o n  v v h e th e r  o r  
n o t  to  v d th d ra v v  a n tie p ile p tic  th e r a p y  in  s e iz iư e -fre e  
p a tie n ts ,  se e  p . 5 0 6 .1 .

F o r  e s s e n t í a l  t r e m o r  p r im id o n e  is  u s u a lly  stãrted a t  
d a ily  o ra l  d o se s  o f  5 0  m g , in c re a se d  g ra d u a lly  o v e r  2  to  3 
vveeks if  n e c e s sa ry , to  a  m a x im u m  o f  7 5 0  m g  daily .

Adminiỉhation in children. C h ild re n  m a y  b e  g iv e n  p r im id -  
o n e  to  c o n tr o l  p a r t ia l  a n d  g e n e ra lis e d  to n ic - d o n ic  se iz u res .

R e c o m m e n d e d  in it ia l  o ra l  d o se s  i n  th e  U K  a re  125 m g  a t 
b e d tim e , in c re a se d  ư  n e c essa ry , b y  125 m g  e v e ry  3 d a y s  to  
th e  íollovvứig u s u a l  m a in te n a n c e  d aily  d o se s  (g iv en  in  2  
d iv ided  doses) a c c o rd in g  to  age:
•  u p  to  2 years: 2 5 0  to  5 0 0  m g
•  2  to  5 yéars: 5 0 0  to  7 5 0  m g
•  6 to  9  years: 7 5 0  to  lOOOmg
ò ld e r  c h ild re n  m a y  b e  g iv e n  th e  u s u a l  a d u lt  d o se  (see  
above).

In  t h e  USA, a  lovver in it ia l  o ra l  do se  o f  50  m g  d a ily  is 
re c o m m e n d e d . T h is  is d o u b le d  e v e ry  3 days, to  re a c h  a u su a l  
m a ín te n a n c e  d o se  o í 125 to  2 5 0  m g  3 t im e s  d a ily  (1 0  to  
2 5 m g /k g  daily  i n  d iv id e d  d o ses) a f te r  10 o r  m o re  d ay s. 
C h ild re n  o v e r  8  y e a rs  o f ag e  m a y  b e  g iv e n  th e  u su a ỉ  a d u lt  
dose (se e  ab o v e ).

Epilepsy. P rim id o n e , like  its  m e ta b o li te  p h e n o b a rb i ta l ,  is 
u se d  in  th e  t r e a tm e n t  of e p ile p sy  (p . 5 0 6 .1 )  ío r  p a rt ia l  sei- 
z u res  w i th  o r  v d th o u t  se c o n d a ry  g e n e ra lis a tío n  a n d  for 
p r im a ry  g e n e ra lỉs e d  to n ic - d o n ic  se iz u re s . H ovvever, 
b ec au se  o í  p ro b le m s  o f s e d a tio n , i t  is u s u a lly  re s e rv e d  for 
u se  in  cases u n r e s p o n s ìv e  to  o t h e r  a n tie p ile p tic s . I t  h a s  
b e e n  su g g e ste d  t h a t  it  m a y  b e  s u ita b ỉe  fo r  u s e  In  p a tie n ts  
vvith Q T -in te rv a l p ro lo n g a t ỉo n .1

1. Christidis D. tí  ai. Is prỉmidone the drug oỉ choice ỉo r epileptìc patíentỉ 
w ith QT-prolongatìon? A comprehensive anaỉysỉs of lỉterature. Seờure 
2006; 15: 64-6.

Neonatal apnoea. R esu lts  f ro m  a  p re l im in a ry  s tu d y  su g - 
gested  t h a t  a d ju n c t iv e  ư e a tm e n t  vvith p r im id o n e 1 m ig h t 
b e  o f v a lu e  in  n e o n a ta l  a p n o e a  r e s is ta n t  to  f iis t- lin e  th e r -  
a p y  w i th  x a n th ln e s  a lo n e , b u t  s u b s e q u e n t  c o n B rm a to ry  
s tu d íes  s e e m  to  b e  lack ing .

1. MiUer CA, et aỉ. The use of primidone in neonates vvith theophylỉine- 
resistant apnea. Am  J  DũChild 1993; 147: Ỉ83-6.

Neonatal seizures. P rũ n id o n e  h a s  b e e n  t r ìe d  in  th e  m a n -  
a g e m e n t o f  n e o n a ta l  s e ũ u re s  (p . 5 1 1 .3 ).

Tremor. A  b e ta  b lo c k e r  is o f te n  th e  fư s t  d ru g  u s e d  in  
p a tie n ts  w ith  e s se n tia l  t r e m o r  w h o  r e q u ir e  re g u la r  tre a t-  
m e n t  (p . 1318 .3 ) b u t  p r im id o n e 1 m a y  a lso  b e  trie d . A  h ig h  
in d d e n c e  of a c u te  a d v e rse  r e a c tio n s  h a s  b e e n  re p o i te d  
a fte r  in it ia l  d o se s  (see  T re m o r, u n d e r  P re c a u tio n s , b e lo w ). 
T h ere  h a s  b e e n  c o n c e m  th a t  lo n g - te rm  u s e  m a y  p r o d u c e  
to le ra n c e  to  p r im id o n e 's  eữ e c ts , a l th o u g h  a  sm all s tu d y  
has  fo u n d  a r e d u c e d  re sp o n se  in  o n ly  a  fe w  p a tie n ts .2 A 
la te r  s tu d y 5 fo u n d  a do se  o f  2 5 0  m g  d a ily  to  b e  as  o r  m o re  
e líe c tiv e  t h a n  7 5 0  m g  d a ily  v v ith o u t th e r e  b e in g  e v id e n c e  
of loss o f  e íũ c a c y  d u r in g  a 1 2 -m o n th  fo Ilo w -u p .

1. Kolỉer w c, Royse VL. Efficacy of primỉdone ỉn essentỉal tremor. 
Neuroiosy 1986; 36: 121-4.

2. Sasso E, tí  ai. Prìmidone ỉn the iong-term treacment of esscnõal trem o r a 
prospectỉve study wỉth com puterized quantitative analyãs. ơ in  
Ntưropharmaal 1990; 13: 67-76.

3. Serrano-Duchas M. Use oỉ primidone in low doses (250mg/day) versus 
high doses (730m g/day) ỉn the m anagem ent o ỉ essenrỉaỉ trem on 
double-blind comparatỉve study vvith one-year follow-up. Parkmsonừm 
Relat Dìscrd 2003; 10: 29-33.

Adverse Effects, Treaừnent, and Precautions
As fo r  P h e n o b a rb ita l ,  p . 5 3 6 .3 .

A d v erse  e ữ e a s  m a y  b e  m o re  í r e q u e n t  t h a n  w ith  
p h e n o b a rb ita l . M o s t p a tie n ts  ra p id ly  d e v e lo p  to le ra n c e  to  
th e  a d v e rs e  e ổ e c ts  o f  p r im id o n e , in d u đ in g  a ta x ia , d izz in ess , 
drovvsiness, h e a d a c h e . n a u s e a  a n d  v o m itin g , n y s ta g m u s , 
sk in  rash e s , a n d  v isu a l  d is tu rb a n c e s .

C a re  is  r e q u ire d  w h e n  w ith d ra w in g  p r im id o n e  th e r a p y —  
see a lso  U ses a n d  A d m in is tra t io n , a b o v e .

Effect$ on the blood. F o r  a r e p o r t  o f  d e la y e d  a g ra n u lo c y to -  
sis in  a  p a tie n t  t re a te d  w ith  p h e n y to in  a n d  p r im id o n e , see 
p. 540 .1 .

Effects on the endocríne System. F o r  m e n t io n  o (  th e  
e ííec ts  o f  a n tie p ile p tic s  o n  sexuaỉ Ịunction ỉn  m ale  ep ile p tic  
p a tíe n ts , see  u n d e r  P h e n y to in ,  p . 5 40 .3 .

Overdosage. C ry s ta llu r ia  h a s  b e e n  r e p o r te đ 1 a f te r  a c u te  
o v e rd o sa g e  oỉ p r im ld o n e  a n d  7  o th e r  r e p o r te d  cases  w e re  
also revievved. B a se d  o n  th e s e  few  re p o r ts ,  c ry sta llu ria  
a p p e ars  to  be  a s s o d a te d  w i th  s e ru m -p r im id o n e  c o n c e n tra -  
tìo n s  in  excess  o f  8 0  m ic ro g ra m s/n ư .. T h e re  is e v id e n c e  
from  2  re p o r ts  o f  r e n a l  d a m a g e  a s s o d a te d  vvith c ry sta l ío r-  
m a tio n  in vivo. V ig o ro u s h y đ r a t io n  is r e c o m m e n d e d  in  
p a tie n ts  a t  risk, in  o r d e r  to  le s sc n  th e  p o te n t ía l  fo r  r e n a l  
to x iđ ty  a n d  im p ro v e  e lim in a tio n .

1. L thm ann DF. Primidone arystallurịa tollovvmg overdox: 1 report of a 
case and  an analyiiJ of the Uterature. Med Ttuáal 19S7; 2: 3*3-7.

Porphyria. T h e  D ru g  D a ta b a se  fo r  A c u te  P o rp h y ria , c o m - 
p ile d  b y  'the N o n v e g ia n  P o rp h y r ia  C e n tre  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  S w e d e n , d a s s ih e s  p r im id o n e  a s  p o r-  
p h y r in o g e n ic  i t  s h o u ld  b e  p re sc r ib e d  o n ly  fo r  c o m p e llin g  
rea so n s  a n d  p r e c a u d o n s  s h o u ỉd  b e  ta k e n  in  a ll  p a t ie n ts .1

1. The Dcug Database íor Acute Porphyria. Available at: http:f/www. 
drugs-porphyria.org (acce55íd 17/10/11)

T rem or. It w as n o te d  th a t  p a tie n ts  rec e iv in g  p rim id o n e  for 
e s se m ia l  aemor h a v e  a  h ig h  in d d e n c e  of a c u te  adv erse  
rea c tio n s  a fte r sm a ll in itia l d o s e s .1 T h is  c o u ld  b e  d u e  to  th e  
a b se n c e  of in d u c e d  h e p a tic  e iu y m e s  in  th e s e  p a tíe n ts  p re- 
v io u sly  n o t e x p o se d  to  a n tie p ile p tic s .

1. HndleyLỈ. ttaL  Primidone in essemial ticm or of thehands and head: a 
double blỉnd conơolled dlnỉcaỉ study. J  Neurol NntrữỊUTỊ Psychiatty 1985; 
48:911-15.

Interadions
P r im id o n e  is m e ta b o li s e d  in  t h e  b o d y  i n  p a r t  to  
p h é n o b a rb i ta l  a n d  in te ra c tio n s  re c o rd e d  fo r p h e n o b a rb ita l  
(p . 537.2) m ig h t p o te n t ia l ly  OCCTIT in  p a ự e n ts  rec e iv ín g  
p rim id o n e . In  a d d itio ii, e n z y m e - in d u đ n g  d ru g s  e n h a n c e  
th is  m etabo lism  a n d  h a v e  th e  p o te n t ia l  to  p ro d u c e  e lev a ted  
p h e n o b a rb ita l  c o n c e n tia t ío n s .

A n tiep ilep lic s . B o th  phenytoin1 a n d  carbamaỉepine1 h a v e  
b e e n  rep o rted  to  e n h a n c e  th e  m e ta b o lỉsm  o f p rím id o n e  to 
p h e n o b a ib ita l  a n d  w h e n  p r im id o n e  w a s  c o m b in e d  w ith  
p h e n y to in  th e re  h a v e  b e e n  in s ta n c e s  of p h e n o b a rb ita l  
to x id ty .5 Vigabatrin h a s  b e e n  re p o r te d 4 to  lo w e r  p lasm a 
c o n c en tta t ío n s  o ỉ  p r ìm ìd o n e  in  so m e  p a tíe n ts , a l th o u g h  it 
is u n lik e ly  th a t  do sag e  c h a n g e s  w o u ld  b e  n e c essa ry . Vai- 
proate m ay  in c re a se  p lasm a  c o n c e n tra tio n s  o f p r im id o n e  
a n d  p h e n o b a rb ita l, b u t  p a t ìe n t  re sp o n se  se em s to  be 
in co n s is te n t.5'7

ỉ . Reynolds EH, t í  a i  InteractỉOD oỉ phenycoỉn and prỉmỉdone. B M J1975; 
2: 594-5.

2. B adew ỉa AM. Caibamazepine drug interacĩions. Ther Drug Morrít 1986;
ạ  305-17. •

3. Gaỉdames D. t í  ai. Im eracđóa íenỉcoúia-prỉmỉdona; ỉntoxỉcacỉdn por 
íenobarbital, en  un  aduỉto tn ta d o  con ambas drogas. RevMed ơtil 1980; 
108:716-20.

4. Brọvvne TR, t í  aỉ. A multícentre srudy of vỉgabatrin for drug-resistant 
epỉlepsy. BrJ Clừt Pharmaeoỉ 1989; 27 (suppl 1): 95S-10OS.

5. Wĩndoríer A. t í  a l  Đ evadon o í dỉphenỳlhydantoin and primidone 
serum concencratỉon by ađdỉtỉon of dipropylacetate, a new  anticonvuỉ- 
sam  drug. Ađa Paediatr Scand 1975; 64 :771-2.

6. Bruni J. Valproỉc acỉd and pỉasma leveỉs of primldone and derived 
phenobarbitaL Can J  Neuroỉ Sà  1981; 8ỉ 91-2.

7. Yukawa E. tí  ai. The eSèet o í ooncurrent adminisưatìon oỉ sodỉum 
vaỉproate on serum  ĩevels of prinùdòne and ỉcs metaboỉỉte phenobarbitaỉ. 
J  à b t f k t m  Thtr 1989; 14: 387^92.

Pharmacokinetics
P rlm id o n e  is re a d ily  a b so rb e d  h o m  th e  g a s tro in te s tin a l tra c t 
a n d  is re p o n e d  to  h a v e  a  p la s m a  haU -liíe  ra n g in g  h o m  10 to  
15 h o u rs , w h ic h  is s h o r te r  t h a n  th o se  o f its  p r in d p a l  
m eta b o lite s  p h e n y le th y lm a lo n a m id e  a n d  p h e n o b a rb ita l, 
b o th  o f w h ich  a re  a c tiv e . T h e ra p e u t ic p la sm a  c o n c e n tra tio n s  
o f  p rim id o n e  h a v e  b e e n  s u g g e s te d  to  b e  b e tw e e n  5 an d  
12 m ic ro g ra m s/m l-  I t  is e x c re te d  in  u r in e  as u n c h a n g e d  
d ru g  (4 0 % ) a n d  m e ta b o lite s .

P rim id o n e  is vvidely d is t r ib u te d  b u t  is o n ly  p a rtia lly  
b o u n d  to  p lasm a  p ro te in s; i t  h a s  b e e n  su g g e ste d  th a t  it 
e x h ib its  va riab le  b in d in g  oi u p  to  a b o u t  2 0 % . I t  c rosses  th e  
p la c e n ta  an d  is d is tr ib u te d  in to  b rè a s t  m ilk .

T h e  p h a rm a c o k in e tic s  o f  p r im id o n e  m a y  b e  aH ected  by  
u se  w ith  o th e r  a n tie p ile p tic s  (see  u n d e r  In te rac tio n s , 
a b o v e ).

Preparatìons V
Proprietary Preporotiom  (details a re  gỉven in  Volum e B)

Single-ingredient Preparatíon ỉ. Arg.: M ysoline; AustraL: Mysol- 
ine; Austría. M ysoline; Belg.: M ysoline; Braz.: M ysoline; Pii- 
m id; Cz.: Liskantin; Fr.: M ysoline; Ger.: M ylepsinum : Resima- 
tilf; Gr.: M ysoline; Hung.: Senan ; India: M ysoline; IrL: 
M ysoline; Israel: Prysoline; Ital.: M ysoline; Mex.: Mysoline; 
Neth.: Mysoline; Poi: M izodin; Port.: M ysoline; Rus.; Hexami- 
din (rexcaMHitHH); S . A f r M ysoline; singapore: Mysoline; 
Spain: Mysoline; Switz.: M ysoline: Turk.: M ysoline; VK: 
M ysolinet; USA: M ysoline.

Pharmocopoeial Preporationi
BP 2014: Prim idonè Oral Suspension: Prim idone Tablets;
USP 36: Prim idone Oral Suspension; Prim idone Tablets.

Retigabine (riNNi

AWD21-360; Ò-23129; Ezogabine (USAN); GKE-841; GW- 
582892X; Retigabina; Rétigàblnề; Retigabmum; WAY-143841; 
PeTMraÕHH

'Ethyl 2-amino-4-[(p-fluorobenzyQamino]carbanilate. 
.C,6Ht8FN3O2=303 3 '
'CÃS—  150812-12-7. . ...
ATC —  N03AX21.
ATC Vet —  QN03AX21. ,
UNII —  12GQ1I6B8U.

Uses and Administration
R etig ab in e  is a  n e u r o n a l  p o ta s s iu m  c h a n n e l  o p e n e r  th a t  is 
u s e d  fo r th e  a d ju n c tiv e  t t e a tm e n t  o f  p a r t ia l -o n se t  se izu res 
w i th  o r  v v ith o u t se c o n d a ry  g e n e ra lis a tio n  (see  Epilepsy, 
p . 506 .1 ) in  p a tie n ts  a g e d  18  y e a rs  a n d  o lder. I n  th e  EU, its

The Symbol t  denotes a preparation no longer actively marketed
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use is restricted to ttaose who have had an ỉnadequate 
response to, or are intolerant of, other antiepileptícs (for 
details, see Ábnonnal Coloration, under Adverse Hffects and 
Precautions, belovv).

The maximum initíal oral dose is 300 mg daily ĨOT 1 
weekị thereafter, the total daily dose may be increased by a 
maxủnum of 150mg vveekly, according to response and 
tolerability, to a usual maintenance dose of between 600 mg 
to 1.2g daily. Retigabine shoulđ be taken in 3 divided doses 
daily.

Reduced initial and maintenance doses are recom- 
mended in padents aged 65 years and older. lỉO m g daily 
should be taken initially, fol]owed by maximum weekly 
inaem ents of 150mg to a maxứnum maintenance dose oí 
900 mg daily.

Reduced doses are also recommended in patients with 
hepatíc or renal impairment (see belovv).

A s w i th  o th e r  a n tie p ile p tic s , w i th d ra w a l  o f  re tig a b in e  
th e r a p y  o r  tra n s it io n  to  o r  f ro m  a n o th e r  ty p e  o  ( a n tie p ile p tic  
th e ra p y  s h o u ld  b e  m a d e  g ra d u a liy  to  a v o id  p re d p i ta t in g  a n  
in ơ e a s e  in  t h e  ừ e q u e n c y  of se izu res . L icen sed  p ro d u c t  
in io n n a t io n  re c o m m e n d s  re d u c in g  th e  do se  o v e r  a p e rio d  o f 
ĩ  w e e k s . F o r  a  d isc u ss io n  o n  w h e th e r  o r  n o t  to  w i th d ra w  
a n tie p ile p tic  th e r a p y  in  s e iz u re - f re e  p a tie n ts , see  p, 506 .1 .

Reíerences.
1. Blackbum-Munro G, tí  ai. Retigabine: Chemical synthesb to dinỉcal 

applìcation. CNS Drug Jĩev2005; II: 1-20.
2. Porter RJ. tí a i  Retỉgabine. Neurotherapeutia 2007; 4: 149-54.
3. Brođỉe Mỉ, tí a i  RESTORE 2 Studỹ Group. Eíĩicacy and saíety of 

adjunctive exogabỉne (retỉgabiDe) in reíractory partiaỉ epilepsy. 
Nntrology 201 ỡ; 73: 1817-24.
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cpỉlepsy. Neuroỉogy 201 ỉ; 76: 1555-63.

6. Deeks ED. Rctigabine (ezogabine): ỉn partial-onset seỉzures in adults 
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Pharmacother 2012; 46: 1356-67.

10. Craỉg D, t í  aỉ. Reúgabìne for the adjunctive Lreatmenỉ of aduỉu with 
partial-onset $eỉzure* in epiỉepsy with and wỉthout secondary 
generaỉỉzatíon: a NICE sỉngỉe technology appraisal. PharmacữKonomia 
2013; 31: 101-10.
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Administration in hepatic o r  renal impaìrment. The usual 
initìal dose of retígabine (see p. 547.3) should be reduced 
by 50% to 150mg daily in  patients with moderate or 
severe hepatic (Child-Pugh score 7 and over) or rena! 
(cxeatmine dearance belọw 50mL/min) impairment. 
Thereaíter, UK Iicensed product inlormation recommends 
vveekly increments of 50 mg to a maximum of 600 mg 
daily; hotvever, us product iníormation permits the usual 
weeldy increments of 150mg in these patients, and 
reconunends a higher maintenance dose of 750mg daily 
in those w ith moderate hepatic impairment (Child-Pugh 
score of 7 to 9). No dose adjustment is necessary in mild 
impainnent.

Adverse Effeớs and Precautions
The most commonly reported adverse eííects with 
retigabine are usually mild to moderate in intensicy, occur 
vvithin the first 8 weeks of therapy, and show a dose-eHect 
relationship; these indude dỈTTiness, somnolence, latigue, 
coníusional State, aphasia, abnonnal coordinatìon, ơemor, 
balance disorder, memoiy ũnpairment, gait distuibance, 
blurred Vision, and constipatìon. Other commonly reported 
eHects indude anxiety, psychotic disorders, paraesthesia, 
weight mcrease, nausea, and dyspepsia. Urinary retention 
and hesitation, and đysuria have also been reported usually 
within the Đrst 8 vveeks to 6 months of therapy; retigabine 
should be used with cautỉon in patỉents at risk of urinary 
retention.

Pigment changes of ocular tissues (induding the retina), 
skin, hps, and nails have been commonly rẽponed aftér 
long-tenn use; retigabine therapy should only be continued 
in aữected patỉents after caretul assessment of the baỉance of 
risks and benehts. As some reports of ocular discoloration 
have been associated w ith visual im pairm ent, an 
ophthalmologica] examination should be petíormed in all 
patìents a t baseline and at least every 6 months thereaher.

R e tìg a b in e , a t  a  d o se  o f  1 .2  g  daily , h a s  b e e n  a s so d a te d  
w ith  p r o lo n g a t io n  o f  th e  Q T  in te rv a l  in  h e a lth y  subjec ts; 
c o n s e q u e n t ly ,  T etigab ine  s h o td d  b e  u se d  w ith  c a u tio n  in  
p a tìe n ts  w l th  k n o w n  p ro lo n g e d  Q T in te rv a l , co n g estiv e  
h e a r t  ía i lu re ,  v c n tr ic u la r  h y p e r t ro p h y , h y p o k a la e m ia , o r  
h y p o m a g n e s a e m ia ,  in  th o se  w h o  a re  tak in g  d ru g s  k n o w n  to  
p ro lo n g  th e  Q T in te rv a l ,  a n d  in  e ld e rly  p a tie n ts . S u ch  
p a tie n ts  s h o u ld  h a v e  a n  E C G  b e ío re  s ta r tin g  th e ra p y ; th o se

vvith a  c o r r e a e d  Q T o f  >  4 4 0  m illisec o n d s  a t  b a se lin e  s h o u ld  
a lso  h a v e  a n  E C G  o n  re a c h in g  th e  m a in te n a n c e  d o se .

P a tie n ts  ag e d  6 5  y e a rs  a n d  o ld e r  m a y  b e  a t  in c re a se d  risk 
o f d e v e lo p in g  CN S eH ects, u r in a r y  re te n tio n , a n d  a tr ia l 
Q brilla tion ; r e t ig a b in e  m u s t  b e  u s e d  w ith  c a u tỉo n  a n d  
re d u c e d  d o ses  a re  re c o m m e n d e d . L o w e r  d o ses  o f re t ig a b in e  
a re  a lso  r e c o m m e n d e d  in  p a tie n ts  w i th  m o d e ra te  t o  se v e re  
h e p a tic  o r  r e n a l  im p a irm e n t.

C are  is r e q u ire d  w h e n  vvithdravving re tìg ab ứ ie  th e ra p y —  
see  a lso  U ses a n d  A d m in is tra t io n , p . 547 .3 .

Abnorma! coỉoration. P ig m e n t c h a n g e s  o r  d isc o lo ra tio n  o f 
o c u la r  tis su e s , sk in , lips, a n d  n a ils  h a v e  b e e n  r e p o r te d  in  
lo n g - te rm  s tu d ie s  o f re t ìg a b in e .1'5 U p  to  M a y  2 0 1 3 , 55 
p a tie n ts  h a  v e  b e e n  e x a m in e d  a n d  21 w e re  ỉo u n d  to  h a v e  
p ig m e n t  c h a n g e s  i n  o c u la r  tis su e s; o f th e se , 15 h a d  re tin a l  
p ig m e n ta t io n  (5 o f  w h o m  a lso  h a d  im p a ire d  V ision).5 
A lm ost a ll cases  o f  re t in a l  p ig m e n ta t io n  o c c u rre d  a í te r  a t 
lea s t 3 y e a rs  o f  t r e a tm e n t  a n d  so m e  h a v e  o c c u rre d  in  th e  
a b se n c e  o f  sk in  d isc o lo ra tio n .1 In  a d d ỉt io n , 51 cases  of 
b lu e -g re y  p íg m e n ta t io n  o f th e  sk in , lips, a n d  n a ils  h a v e  
b e e n  r e p o r te d ;5 t h e  m e d ia n  t im e  to  o n se t vvas 4 .4  y e a rs  
(ran g e : 4  m o n th s  to  6 .7  y e a rs )  a n d  sy m p to m s te n d e d  to  
o c c u r a t  h ig h  d o se s  (u su a lly  900  m g  o r  m o re  daily) 
a l th o u g h  th e y  h a v e  a lso  b e e n  re p o r te d  vvith lo w e r doses. 
T h e  c a u se  a n d  lo n g -te rm  p ro g n o sis  of p ig m e n ta tio n  
c h a n g e s  a s s o d a tc d  vvith re t ig a b in e  th e ra p y  a re  u n k n o w n . 
C o n se q u e n tly , b o th  th e  E u ro p e a n  M e d id n e s  A g en cy  
(E M E A )2 a n d  th e  F D A ‘ h a v e  re c o m m e n d e d  th a t  b a se lin e  
a n d  p e rio d ic  o p h th a lm o lo g ic a l  e x a m in a tio n  sh o u lđ  b e  p e r-  
/o rm e d  in  a ll p a tie n ts ;  íu r th e rm o re ,  th e  EM E A 2 h a s  also  
re s tr ic te d  th e  u se  o f  re tíg a b in e  to  p a tie n ts  w h o  h a v e  h a d  
a n  in a d e q u a te  r e sp o n se  to , o r  a re  in to le ra n t of, o th e r  
a n tie p ile p tic s .

1. FDA. FDA đrug saỉery communicaũon: ami-scizure drug Potiga 
(ezogabine) ỉinked 10 retioal abnormalỉtỉes and blue $kin diỉcoloraiion 
(issued 26th April, 2013). AvaOable ai: hrtp://www.fda.gov/downloads/ 
Dnigs/DrugSaíeỉy/ƯCM 349554.pdf (accesscd 12/09/13)

2. EMEA. European Medicines Agency recommends rcstriciing Trobalt 10 
last-1'mc iherapy in panỉaỉ cpiỉepsy lissucd 30th May, 2013). Available 
aL’ http://www.ema.europa.eu/dOG/en GB/documenỉ_library/Press_ 
re]ease/human/001245/W C500143799.pdí (accessed 12/09/13)

3. MHRA/CHM. R eiìpb ỉne  (Trobalt): indlcarion restriaed to last-line use,
and new  m onltorỉng requirements aỉter reportỉ oí pỉgment changes in 
ocuỉar tissue. skỉn, lỉps, or naỉls. Drug Saftíy Update 2013; 6  (12): A2. 
Available at: http://www.mhra.gov.uk/Saictyinfonnation/
DrugSafetyưpdate/CON29640I (accessed 12/09/13)

Breasỉ feeding. F o r  c o m m e n t o n  a n á e p i le p t ic  th e ra p y  a n d  
b re a s t  íee d in g , see  p . 508 .3 .

Dríving. F o r  a c o m m e n t  o n  a n tie p ile p tic  d n tg s  a n d  d riv - 
ing, see  p . 5 09 .2 .

Effeds on mental Kmctìon. F o r  th e  effec ts o í a n tie p ile p tic  
th e ra p y  o n  cogrtition a n d  mood. in d u d in g  th e  risk  o ỉ  s u id -  
d a l id e a tio n , see  p .  5 0 8 .3 .

Pregnancy. F o r  c o m m e n ts  o n  th e  m a n a g e m e n t  o( e p ilep sy  
d u r in g  p re g n a n c y , see  p . 509 .2 .

Interađions
T h e re  a re  c o m p le x  in te ra c tio n s  be tvveen  a n tie p ile p tic s  a n d  
to x id ty  m a y  b e  e n b a n c e đ  w ith o u t  a  c o rre sp o n d in g  in c re a se  
in  a n tie p ile p tic  a c tiv ity . S u c h  in te ra c t io n s  a re  v e ry  v a ria b le  
a n d  u n p re d ỉc ta b le  a n d  p lasm a  m o n ito rin g  is o f te n  ad v isab le  
w ith  c o m b in a tio n  th e ra p y . ln-vitro d a ta  in d ic a te d  a lo w  
p o te n tía l  fo r  in te ra c t io n  vvith o th e r  an tiep ilep tic s; h o w e v e r , 
in-vivo s tu d ie s  í o u n d  th a t  c a rb a m a z e p in e  a n d  p h e n y to in  
re d u c e d  th e  sy s te m ic  e x p o su re  to  re t ig a b in e  b y  a b o u t  3 3 %  
a n d  3 5 % , re sp e c tiv e ly , a n d  a n  in a e a s e  in  th e  d o sag e  o f 
re t ig a b in e  s h o u ld  b e  c o n s id e red  w h e n  a d d in g  th ese  d ru g s.

A lc o h o l c a n  in c re a se  th e  sy s te m ic  e x p o su re  to  re t ig ab in e  
a n d  p o te n t ia l ly  in c re a se  th e  I n d d e n c e  o f  a d v e ise  e líec ts ; 
su c h  u s e  h a s  r e s u l te d  in  a n  in c re a se  in  v isu a l b lu r t in g  in  
h e a lth y  su b je c ts . R e tig a b in e  h a s  b e e n  s h o w n  to  in te r ie re  
w ith  s e m m  a n d  u r in e  b ih iu b in  assays, re su ltin g  in  la lse ly  
e le v a te d  rea d in g s .

Pharmacokinetics
R etìg a b in e  is r e a d ily  a b so rb e d  a ỉ te r  o ral doses; p e a k  
c o n c e n ơ a t io n s  o c c u r  a b o u t  h a lf  a n  h o u r  to  2  h o u rs  la te r. 
T h e  p h a n n a c o k in e tic s  o l  re t ig a b in e  a re  r e p o n e d  to  b e  l in e a r  
a t d in ic a l  d o ses. I t  is w e ll d is tr ib u te d  in  th e  b o d y  a n d  a b o u t 
8 0 %  b o u n d  to  p la sm a  p ro te in s . R e tig a b in e  is e x te n s iv e ly  
m eta b o lise d , m a in ly  u n d e rg o in g  g lu c u ro n id a tio n  b y  th e  
u r id i n e  d i p h o s p h a t e  g l u c u r o n o s y l t r a n s í e r a s e  1 A 4  
(UG T1A4) to  fo rm  in a c tiv e  N -g lu cu ro n id es , th e  m a jo r  
m e ta b o lite s . R e tig a b in e  also  u n d e rg o e s  a c e ty la tio n  b y  N- 
a c e ty ltra n s íe ra s e  2  (N A T2) to  fo rm  a n  a c tiv e , b u t  less p o te n t,  
N -acety l m e ta b o li te  (N A M R ) th a t  is su b s e q u e n tly  g lu cu r-  
o n id a te d . A b o u t  8 5 %  o f a  do se  is  e x c re te d  in  th e  u r in e :  3 6 %  
as u n c h a n g e d  re tig a b in e , 18%  as  N A M R, a n d  2 4 %  as  N- 
g lu cu ro n id e s  o f r e t ig a b in e  a n d  N A M R. A b o u t 14%  o f a  d o se  
is e x c re te d  in  t h e  laeces , w i th  3 %  as  u n c h a n g e d  d m g .

R e tig a b in e  a n d  N A M R h a v e  s im ila r  e lim in a tio n  h a lM iv e s  if 
a b o u t  6  to  11 b o u rs .

R e íe re n c e s .
ỉ . H erm ann 'R .tíaL  Efíects of age and $ex on the dỉsposiúon of retígabin :. 

Qin Pharmaeol Ther200i ỉ  73: 61-70.
2. Tompson DJ, Crean cs. Cỉỉnicaỉ phannacokỉnetỉcs of retígabỉn / 

ezogabừie. Cvrr CUn Pharmaco! 2011; Sỉ 319-31.

Preparatíons
Proprietary Preparalions (details are given in  V olum e B)

Singỉe-ingredient Preporotions. Beỉg.: Trobalt; Cz.: T ro b a l; 
Denm.: Trobalt; Fr.: Trobalt; / r t :  Trõbalt; Israel: Trobalt; Neth : 
Trobalt; N o r w Trobalt; Spain: Trobalt; Swed.: Trobalt; Switz: 
Trobalt; UK: Trobalt; USA: Potiga.

Rufinamide (BAN, USAN, ríNNỊ

6 0231 /4 ; CGP-33101; E-2080; RUF-331; Rutìnam ida; Ruíina-
m id u m ; PyỘMHaMMH.
1 -C2,6-Drfl u o ro b en z y l) ' 1H-1,23-triazo le-4-ca rboxam ide.
C,0H8FjN4O=238.2
CAS —  106308-44-5.
ATC —  N03AF03.
ATC Vet —  QN03AF03.
UNII —  WFW942PR79.

P h a r m a c o p o e ia s .  I n  vs.
U S P  3 6 : (R u íin a tn id e ) . A vvhite, c ry s ta llin e  n e u tr a l  p o w d e r  
P rac tica lly  in so lu b le  in  w a te r; v e ry  s lig h tly  so lu b le  ir 
a lc o h o l a n d  in  a c e to n itr íle ;  s lig h tly  so lu b le  in  m e th y  
a lc o h o l a n d  in  te t r a h y d ro íu ra n . S to re  in  a ir t ig h t  C ontainer: 
a t  a te m p e ra tu re  o f 2 0  d eg re e s  to  25  d e g rees , ex c u rs io n : 
p e rm itte d  b e tw e e n  15 d e g re e s  a n d  3 0  deg rees .

Uses and Administration
R u ũ n a m id e  is a n  a n tie p ile p tic  u s e d  as a n  a đ ju n c t  ỉn  th e  
ư e a tm e n t  o f  se ízu res  a s so d a te d  w ith  th e  L e n n o x -G a s ta u t 
sy n d ro m e  (see  E pilepsy , p . 506 .1 ) in  p a tie n ts  a g e d  4  years 
a n d  o v e r. R u b n a m id e  is  g iv e n  o ra lly  ÚI 2  d iv id e d  d o se s  daily 
w ãth  food .

I n  th e  U K , t h e  r e c o m m e n d e d  in itia l d a ily  d o se  in  p a ứ e n ts  
vveighing  le ss  t h a n  3 0  k g  is 2 0 0  m g, in c re a se d  a c co rd in g  to  
r e sp o n se  in  in c re m e n ts  o f 2 0 0  m g  e v e ry  2 day s to  a  u su a l 
m a x im u m  o f  1 g  daily ; th e  rec o m m e n d e d  m a x im u m  do se  in  
th o se  ta k in g  va lp ro a te  is 6 0 0  m g  daily . In  p a tie n ts  vveỉghing 
m o re  t h a n  3 0  kg , th e  in it ia l  da iỉy  dose  is 4 0 0  m g , in c re a se d  
a c co rd in g  to  r e sp o n se  in  in c re m e n ts  o ( 4 0 0  m g  e v e ry  2  days 
to  a  m a x im u m  daily  d o se  o{ 1 .8 g  in  th o se  vveighing  u p  to  
5 0 kg, 2 .4 g  in  th o se  vveighing  u p  to  7 0 kg, a n d  3 .2  g  in  th o se  
o v e r 7 0 k g .

I n  t h e  USA , th e  in it ia l  d a ily  d o se  is 4 0 0  to  8 0 0  m g, 
in c re a se d  a c co rd in g  to  resp o n se  in  in ơ e m e n t s  o i  4 0 0  to  
8 0 0  m g  e v e ry  2  d ay s xo a m a x im u m  d a ily  do se  o f  3 .2  g. T he 
r e c o m m e n d e d  in it ia l  d a ily  d o se  in  c h ild re n  ag ed  4  y e a rs  a n d  
o v e r  is  a b o u t  lO m g /k g , in c re a se d  ac co rd in g  to  r e sp o n se  in  
in c re m e n ts  o f  a b o u t  lO m g /k g  e v e ry  o tb e r  d ay  to  a  ta rg e t 
do se  o f  4 5  m g /k g  d aily  o r  3 .2  g daily , w h ic h e v e r  is less.

A s w ith  o th e r  a n tie p ile p tic s , w i th d ra w a l  o f r u S n a m id e  
th e r a p y  o r  tra n s it io n  to  o r  f ro m  a n o th e r  ty p e  o f a n tie p ile p tic  
th e r a p y  s h o u ld  b e  m a d e  g ra d u a lly  to  a v o id  p re c ip ita tin g  a n  
in c re a se  in  t h e  ỉre q u e n c y  o í sc izu res . L icensed  p ro d u c t 
in ío n n a t io Đ  re c o m m e n d s  r e d u d n g  th e  daUy d o se  b y  a b o u t 
2 5 %  e v e ry  2  d ay s. F o r a  d iscu ssio n  o n  v v h e th e r  o r  n o t  to  
tv ithd ravv  a n tie p ile p ú c  th e ra p y  in  s e iz u re -fre e  p a tie n ts , see 
p . 5 0 6 .1 .

R u b n a m ỉd e  h a s  a lso  b e e n  ín v es tig a te d  as a d ju n c tiv e  
th e ra p y  in  t h e  t te a tm e n t  o f  p a rt ia l  a n d  p r im a ry  g e n e ra lise d  
to n ic - d o n ic  se iz u res .

R e íe re n c e s .
ỉ . Deeks ED, tí  at. RuSnamide. CNS Drugs 2006; 20: 75 ỉ-60 .
2. Cheng-Hakimian A, tí  aì. RuGnamidc: pbarmacology, dinỉcal irials, and 

roỉe ỈD dinỉcal practice. ỉnt J  Ciirt Praữ 2006; 60:1497-501.
3. Glauser T, t í  ai. Ruỉmamỉde for generaỉized seỉzures associated wiih 

Lennox-Gastaut syndrome. Nnrology 2008; 70: 1950-8.
4. Kluger G, t í  al. Eííectíveness and tolerabiliry of ru&namide in children 

and  aduỉts w ith rcíraaory  epiỉepsy: fint European experíence. Epiỉepty 
Behav 2009: 14: 491-5.

5. Brodỉe MJ, tí at. RuEnamide for ihe adjuncỉỉve ưeacment of paitial 
seizures ỉn  aduỉts and adolescents: a randomixed pUcebo-conưolỉed 
txiaL Epilepsia 2009; 50; 1899-909.

6. Suỉstrom  CE. update  on the managemeat of Lennox-Gastaut synđromc 
witb a íocus on ruQnanúde. Neuropsyehiatr Dừ Trtaí 2009: 5: 547-51.

7. VeTTOtiỉ A, etaỉ. Eỉĩicacy oỉ ruRnamide in drug-resistant epilepsy: a meta- 
analysỉs. Pediatr Neuroì 2011; 44 : 347-9.

8. Coppola G. Update OR runnam ide in childhood epilepsy. Neuropsỵchiatr 
Du Treat 2011; 7: 399-407.

A d m in is tr a t ío n  in  c h ỉld re n . F o r d o se s  o f ru d n a m id e  in  
c h ild re n , se e  a b o v e .

Adverse Effeờs and Precautìons
T h e  m o s t  c o m m o n  a d v e rse  e íle c ts  w i th  ru & n a m id e  in d u d e  
h e a d a c h e , d izz in ess , ía t ig u e ,  so m n o le n c e . n a u s e a .  a n d  
v o m itln g . O th e r  re p o r te d  a d v e rse  e íle c ts  i n d u d e  a n o re x ia , 
w e ig h t  lo ss, a n x ie ty ,  in so m n ia , v e rtig o , n y s ta g m u s , tre m o r.

All cross-references reíer to entries in Volume A

http://www.fda.gov/downloads/
http://www.ema.europa.eu/dOG/en
http://www.mhra.gov.uk/Saictyinfonnation/
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d y sp e p s ia , c o n s tip a tio n ,  a n d  d ia r r h o e a .  C o n v u ls io n s , 
i n d u d in g  s ta tu s  e p ile p tic u s , h a v c  occu rx ed . L y m p h a d e n o -  
p a th y . a b n o rm a l  l iv e r  f u n c d o n  tests, a n d  h a e m a tu ria .  a s  
w e l l  a s  íe v e r  a n d  ra s h ,  h a v e  b e  e n  re p o r te d  as  p a rt  o f  a  
h y p e rse n s it ìv ity  sy n d ro m e .

R u E n am id e  c a n  re đ u c e  th e  Q T  in te rv a l  a n d  sh o u ld  b e  
u s e d  w ith  c a u tío n  in  th o se  w i th  a  sh o r te n in g  o f  th e ữ  Q T  
in te r v a l  o r  w i th  a  ỉa m ily  h is to ry  o f  c o n g e n ita l  sh o rt Q T 
sy n d ro m e .

C a re  is  r e q u i r e d  w h e n  w i th d r a w in g  r u ỉ in a m id e  
th e r a p y — see  U ses a n d  A d m in is ư a tio n , p .  543 .3 .

B r e a s t  { e e d in g . F o r  c o m m e n t  o n  a n tie p ile p tic  th e ra p y  a n d  
b r e a s t  ỉee d in g , se c  p . 5 0 8 .3 .

D riv in g . F o r  a  c o m m e n t  o n  a n tíe p ile p tic  d ru g s  a n d  d r iv -  
in g , see  p. 5 09 .2 .

Effecb oa mental h m c t io a .  F o r  t h e  e ữ e c ts  o f a n d e p ile p tic  
t h e r a p y  o n  mgmtiơn a n d  mood, in d u d ỉn g  th e  risk  o f s u id -  
d a l  id e a ú o n , see  p .  5 0 8 .3 .

P re g n a n c y . F o r  cammcnts on t h e  m a n a g e m e n t  o f ep ile p sy  
d u r ìn g  p re g n a n c y , s e e  p .  5 0 9 .2 .

Interactịons
T h e re  a re  c o m p le x  in tc ra c r io n s  b e tv v een  an tie p ile p d c s, a n d  
to x id ty  m a y  b e  e n h a n c e d  v v ith o u t a  c o rre sp o n d in g  in c re a se  
ì n  a n tie p ile p tic  a c tiv ity . S u c h  in te ra c t io n s  a re  v e ry  v a ria b le  
a n d  u n p re d ic ta b le  a n d  p la s m a  m o n ito r in g  i$ o h e n  ađ v isab le  
w i th  c o m b in a d o n  th e r a p y .  R u h n a m id e  p lasm a  c o n c e n tra -  
t io n s  a re  r e p o r te d ly  d e c re a se d  b y  c a ib a m a z e p in e , p h e n o -  
b a rb ita l , p h e n y to in ,  v ig a b a trin , o r  p r im id o n e ; hovvẹver, 
ih e s e  in re ra c tio n s  a r e  n o t  c o n s id e rc d  to  b e  d in lc a lly  
r e le v a n t.  In  c o n ư a s t ,  s ig n ih c a n t in c re a se s  in  tu & n a m id e  
p la s m a  c o n c e n tra t iò n s  c a n  o c c u r  w i th  v a lp ro a te  a n d  d o sa g e  
a d ju s tm e n ts  m a y  b e  n e c e s sa ry  (see  U ses  a n d  A d m in is tra -  
t io n ,  p . 5 4 8 .3 ).

R u S n a m id e  in d u c e s  th e  c y to c h ro m e  P 4 5 0  lso e n z y m e  
C Y P3A 4 a n d  m a y  b e  e x p ẽ c te d  to  d e c re a se  p la s m a  
c o n c e n tra t io n s  o ỉ  d ru g s  m e ta b o h s e d  b y  th is  ro u te , su  c h  as 
o r a l  c o n tra c e p t iv e s .  R u S n a m id e  r e p o r te d ly  in c re a se s  
s te a d y -s ta te  p lasm a  c o n c e n ư a tío n s  o f p h e n y to ín .

Pharmacokinetìcs
R u h n a m id e  is w e ll  a b so rb e d  a ỉ te r  o ra l  doses; p e a k  p la s m a  
c o n c e m ra t io n s  o c c u r  a f te r  a b o u t  6  h o u r s .  F o o d  in creases  th e  
b io a v a ila b ili ty  o f ru & n a m id e  b y  a b o u t  3 4  to  4 0 % . I t is 3 4 %  
b o u n d  to  s e ru m  p ro te in s ,  m a in ly  to  a lb u m in .

R u h n a m id e  is h y d ro ly s e d  to  a n  in a c tiv e  m eta b o lỉte  a n d  
h a s  a  p lasm a  e lim in a tio n  halỉ-IU e o f a b o u t  6  to  10 h o u r s ,  
a l th o u g h  d e a ra n c e  in  c h iỉd re n  is r e p o r te d  to  b e  slow er. I t  is 
m a in ly  e x c re te d  in  v ư in e  as  th e  in a c t iv e  m eta b o lite . 

R e ĩe re n c e s
1. Cardat JM. et a i  The  inOuence ơf íood oa ihe  dõposỉtíoo o ỉ the  

antiepileptic niCnam ide in heaỉthy voluntecrs. Biophann Drvg Dispoí 
1996; 19:259^-62.

2. Perucca E, i t  a/. RuSnacnide: dỉnỉcal pharmacokinetics and concemra- 
tion-respoQsc relacionships in patiems w ith epUepsy. Epiừpãa 2006; 49: 
1123—41.

Preparations
Proprietory Preporotìons (detaĩls a re  g iven  in  Volum e B)

Single-ingredient Preparotions. Austría: Inovelon; Bdg.: Inove- 
lo n l Canaí: Banzel; Cz.: Inovelon; Denm.: Inovelon; Fr.: Ino- 
ve lon; Ger.: Inovelon; Gr.: Inovelon; Hung.'. Inovelon; ĩri.: Ino- 
ve lon; Israd: Inovelon ; ItàL: Inovelon; Jpn: Inovelon; Neíh.: 
Inovelon; N o rw .:  In o velon ; PÓL: Inovelon; PorL: Inovelon: 
Spain: Inovelon; Svved.: Inovelon; Suntz.: Inovelon; UK-. Inove- 
lõn ; USA: Banzel.

Phannacopoeial P reparatìons
U SP 36: RuD nam ide Tablets.

Stiripentol (USAN, rìNNỊ

BOC-260Ò; Ẹstiripẽntól; Stiripentolum; CTMpnneKTon. ;
4,4-Dimethỳi-l -[(3,4-methylenedioxy)phenylH iDenterv3-ol. 
9 ^ , 803=2343 -  ' *  ‘ ’

c & :- -  49763-96-4. . _
ATC— N03AX17 \  ~ -
ATCVet —  QN03AX17. , ' ,
UNII —  R02XƠTBV8I

Uses and Administratíon
S tir ip e n to l  is u s e d  w i th  d o b a z a m  a n d  v a lp ro a te  as 
a d ju n c t iv e  th e r a p y  I n  t h e  t r e a tm e n t  o f  r e & a c to ry g e n e ra i-  
is e d  to n ic - d o n ic  s e tr ụ re s  in  s e v e re  m y o d o n ic  ep ilep sy  in  
i n ỉa n c y  (b e lo w ). I t  is  th o u g h t  to  b e  less  p o te n t  t h a n  sõ m e  
c o n v e n d o n a l  a n tịe p ile p tic s , b u t  m a y  rè d ú c e  th e ỉr  a d v e rse  
e ffe c ts  w h e n  u s e d  a d ju n c tiv e ly .

S d r ip e n to l  is g iv e n  o ra lly  a n d  s h o u ld  b e  s ta r te d  a t  a  lo w  
d o se , g ía d u a lly  in c re a se d  o v e r  3 d ay s, to  th e  re c o m m e n d e d

d o s e  o f  5 0 m g / k g  d a i ly  g i v e n  i n  2  o r  3  d iv id e d  d o s e s  w i th  
í o o d  ( b u t  n o t  w i t h  d a i r y  P r o d u c t s ,  c a t b o n a t e d  d r in k s ,  f r u i t  
j u i c e ,  o r  f o o d  a n d  d r i n k s  t h a t  c o n t a i n  c a ỉ ỉ e i n e  o r  
t h e o p h y l l i n e ) .  A í t e r  s t a r t i n g  a d j u n c t i v e  s t i r i p c n t o l  t h e i a p y ,  
t h e  d a i l y  d o s e  o f  d o b a z a m  m a y  b e  r e d u c e d  b y  2 5 %  e v e r y  
w e e k  ư  t h e r e  a r e  s lg n s  o f 'a d v e r s e  e f f e ó s  o r  o v e r d o s a g e  w i t h  
d o b a z a m .  T h e  d a i ly  d o s e  o f  v a l p r o a t e  ỉs  n o t  u s u a l ỉy  
a d j u s t e d ,  h o w e v e r ,  i t  m a y  b e  r e d u c e d  b y  3 0 %  e v e r y  w e e k  ư  
t h ẽ r e  a r c  s ig n s  o f  g a s ư o i n t e s t i n a l  a d v e r s e  e& e c ts .

E p ỉlep sy . A 2 4 -w e e k  s tu d y ' in  10 c h ild r e n  ío u n d  th a t  sú ri- 
p e n to l  m ig h t b e  e S e c tiv ẽ  a s  a d ju n c t ív e  th e ra p y  fo r th e  
ơ e a tm e n t  o f a ty p ic a l  a b se n c e  se iz u re s  (p . 506 .1 ). F u r th e r  
s tu d ie s  su g g e ste d  b e n e h t  b o m  a d ju n c t ív e  u se  in  c h ild ren  
w ith  p a rt ia l  e p ile p sy 2 a n d  s e v e re  m y o d o n ỉc  ep d e p sy .2"*

1. Farwell IK e ta L  snrípem oỉ ỉn atypicaỉ absencc sdzures in cbilđren: an 
open tria l Epiừpsiứ 1993; 14: 305-11.

2. Perez J, et aỉ. Sdripentol: cHỉcacy and toỉerabiỉỉty ỉn chìỉdrcn wiih 
cpUcpsy. £^(7c^ĩia 1999; 40; 1614-26.

3. Chỉron c  đ ttl. Scỉrỉpentol ỉn  severe m yodonic cpilcpsy ỉn ỉnỉanqr. a 
nndom ỉsed placebo<onưoQed syndrome<dedkaced oiaL Lanat 2000; 
356: 1636-42.

4. ChÌTOQ c  SnripcmoL Expert Opm Invat DruỊS 2005; 14:905-11.

Adverse Effects and Precautions
T h e  m o s t  c o m m o n  a d v e rs e  effec ts  o f  s tìx ip en to l i n d u d e  
a n o re x ia ,  iv e ig h t  loss, in s o m n ia ,  d ro w s in e s s ,  a tax ia , 
h y p o to n ia ,  a n d  d y s to n ia . O th e r  c o m m o n  a d v erse  eHects 
ũ ĩ d u d e  n a u se a , v o m itin g , a n d  ag g re ss iv e n e ss , a n d  o th ẹ r  
m o o d  o r  b e h a v io u ra l  d iso rd e rs . N e u ư o p e n ia  is also  rep o r te d  
to  b e  c o m m o n ; p e rs is te n t  s e v e re  n e u tr o p e n ia  ũ su a lly  
reso lv e s  sp o n ta n e o u s ly  w h e n  s tữ ip e n to l  is  sto p p ed . P h o to -  
se n sitiv ity , r a sh , a n d  u r t ic a n a  h a v e  o c c u rre d . P a tie n ts  m ay  
e x h ib i t  a lte re d  l iv e r  e n z y m e  v a lu e s .

G rovvth ra te s , b ỉo o d  c o u n t ỉ ,  a n d  h e p a t ic  lu n c tio n  sh ó u ld  
b e  m o n ito re d  p e rio d ic a lly  i n  p a tìe n ts  g iv e n  s tứ ip en to l.

Ihteractions
S d r ip e n to l  is a  p o te n t  in h ib i to r  o f  s e v e ra l  c y to d ư o m e  P 450  
iso e n z y m es , in d u d in g  C Y P1A 2, C Y P2C 19, a n d  'CYP3Á4. 
a n d  m a y  m a rk e đ ly  re d u c e  d e a r a n c e  o f d ru g s  m eta b o lise d  b y  
th e s e  e n z y m e s . T h e  p o ss ib ility  o f  án- e ffe c t  o n  s tin p e n to l  
m e ta b o lism  b y  o th e r  in h ib ito rs  o r  in d u c e rs  o f  th e se  e tu y m e s  
s h o u ld  also  b ẽ  b o m e  ỉn  tn ỉn d .

F o r  in te ra c tio n s  o f  s t ì r ip e n to l  w i th  o th e r  a n ú ep ilep tic s. 
see  u n d e r  C a rb a m a z e p in e , p .  5 1 6 .3 , D ia z ep a m . p . 1069.1, 
a n d  P h e n y to in ,  p . 543 .2 .

Preparations
Proprietary Preparations (details a re  given in  Volum e B)

Single-ingredient Preparalions. Beíg.: D iacom it; Cz.: Diacomit; 
Denm.: D iacomit; F r .: D iacom it' irL: D iacom ic Jpn: Diacomìt; 
Neth.: D iacomlt; Norw.: D iacom it; PoL: D iacorait; Port.: Diaco- 
m it: Sweí: D iacomit; UK: D iacom it. •

Sultiam e IBAN. riNNÌ

' ft'ker-594; Sulthiame (USAN); Suiihiáme' Suitìaamí; súltìam; 
'Sultíạmo; Sultiamum; CynbTviaM. .'
4-(Tetrahydro12H-1,2-íhiazin-2-yl)benzenesulphonamide S.S- 
dioxide. ' ■ ■
C,oHi4NAS2=290.4 - 
CAS — 61-56-3.
ATC —  N03AX03. ‘
'.ATC Vet —  QN03AX03.
iụ m  —  MQ7Ổ6C22.

P h a r m a c o p o e ia s .  In  Jpn.

Profiỉ/e
S u ltia m e  is a  c a rb o n ic  a n h y d ra s e  in h ib i to r  th a t  h a s  b e e n  
u s e d  as  a n  a n tỉe p ile p tic  in  m o s t  ỉo rm s  o f  e p ilep sy  (p. 506 .1 ) 
e x c e p t  a b se n c e  s e ừ u re s .  I t  h a s  u s u a lly  b e e n  g iv en  w ith  
o th e r  a n tie p ile p tic s  a n d  i t  ỉs b e lie v e d  th a t  m u c h  o f its  
a c tiv ity  is d u ẹ  to  th e  i n h ib i t io n  o f  m e ta b o lis m  o f th e  o th e r  
d ru g s .

S u ltìa m e  h a s  b e e n  g iv e n  o ra lly  in  In ỉt ia l  doses o ỉ  100 m g  
tw ic e  d a ily  o r  5 0  m g  th r e e  t im e s  d a ily  g ra d u a lly  in c re a se d  
a c co rd in g  to  r e sp o n se  to  2 0 0  m g  th re e  t im e s  daily . A  d o se  o f  
5 to  lO m g /k g  da ỉly , a d ju s te d  a c co rd in g  to  resp o n se , h a s  
b e e n  r e c o m m e n d e d  in  R o la n d ic  e p ile p sy .

Interactions. F o r  th e  e ffe c t  o f  s u lt ia m e  o n  phenytoin, se e  
p .  5 4 3 .2 .

Preparatíons
Proprietary Preparationỉ (details are gtven in Volume B)

Single-ingredient Preparatìons. Arg.: Ospolot; AustraL: Ospolot; 
Austría: Oỉpoloc Cz.: Ospolot; Ger.: Ospoloc Gr.: Ospoloc 
Hung.: Ospoloc Israel: Ospoloc Switz.: OspoloL

Tiagabỉne Hydrochlorìde
(BANM, USAN. HNNMI

Abbptt-70569:Ì: -ABT-569; Hidrocioruro de tiạgabinà;- NNC- 
Ó5-Ó328; NO-05-Ọ328; NO-328; Tìagabĩriă, hidrocloraró dè; 
Tiagabine, Chlorhydrate . de; ' Tiagábĩni - Hydrochloridum; 
TnaraổMHa rMflpoxnopnq "
(-)-(ff)-1 -[4,4-Bis(3-methyl-2-thienyl)-3-bũtenyl]nipecotic acid 
hydrochlorídế.' I  ,
C20H2sNO2S2,HCI=4120 .
CAS —  115103-54-3 (tiagabine); ị4582h59-6 ..(Mgabtne 
hydrochloridẹ) , "
ATC —  N03AG06 ' - -
ATC Vet —  QN03AG06. • "  f :
ỤNII —  DQH6T6D80Y. ’

P h a r m a c o p o e ia s .  I n  us.
U SP 36 : (T iagab ine  H y d ro d h lo rid e ) . A w h i te  to  o ff-w h ite  
povvder. S p arin g ly  so ỉu b le  ỉn  vvater; h e e ỉy  so ỉu b le  in  a lc o h o l 
a n d  m e th y l alcõhoL ' s o lu b le  i n  isoprõpyỊ á lc o h o l ' v e ry  
sligh tly  so lub le  in  c h lo io ỉo rm ;  p rac tỉc a lly  in so lu b le  i n  n- 
h e p ta n e . S to re  in  a i r t ỉg h t  c o n ta in e rs  a t a  te m p e ra tu re  n o t  
ex cee d in g  30 d e g re e s . P r o t e a  h o m  lighL

S ia b ilH y . A n e x te m p o ra n e o u s ly  p re p a te d  s u s p e n ã o n  co n - 
ta in ỉn g  t iag ab in e  h y d ro c h lo r id e  I m g /m L  ỉn  a  m ỉx tu re  of 
s im ple  sy ru p  a n d  1 %  m e th y lc e llu lo se  w a s  lo u n d ,1 w h e n  
s to red  in  plãstic  a m b e r  b o ttlê s , to  b e  stab le ío r  6 w e e k s  a t 
25 degrees  o r  13 w e e k s  a t  4  d eg re e s . W h e n  p re p a re d  in  ạ 
1:1 im x tu re  o f  Ora-Plus a n d  Oră-Swtà (paddôck, ÚSA), th e  
su sp en s io n  vvas s ta b le  ỉ o r  10 tv e e k ỉ  a t  25  d eg re e s  o r  13 
w e e k s 'a t  4  deg rees .

1. N abau M C Morosco RS. Subiỉỉty of tỉagabiae ỉn  two oral liquid 
vchidcs. Am  J  H caỉth‘S yst P harm  2003; 60:73-7.

Uses and Admỉnistratìon
T ĩagabữ ic  is a  n ip e c o tìc  a à d  d e riv a tiv e  u sed  in  th e  ư e a tm é n t  
of ep ũ e p sy  (b elo w ) a s  a đ ju n c tiv e  th e ra p y  ío r  i e h a a o r y  
p a rd a l  se izu res  vvith  o r  w i th o m  se co n d a ry  g e n e ra lisa tío n . I t 
in h ib its  th e  u p ta k e  o f  G A BA  in to  n e u ro n a l a n d  glial ceUs, 
a n d  th e re ío re  in c re a se s  t h e  a v a ilab ỉlity  o f  GA BA a t  r e c e p to r  
sites.

UK  l i c e n ỉ in g  i n í o r m a t i o n  S ta te s  t h a t  t í a g a b i n e  h y d r o -  
c h lo r íd e  is  g iv e n  a s  t h e  m o n o h y d r a t e ,  b u t  d o s e s  a r e  
d e s c r ib e d  in  t e r m s  o ỉ  t ì a g a b in e ;  d o s e  ỉo r m s  p r o v id in g  t h e  
e q u iv a l e n t  o f  5 ,1 0 ,  a n d  15 m g  o f  t i a g a b in e  a r e  a v a i ỉa b le .  I n  
t h e  USA, h o v v e v e r ,  t h e  l ỉ c e n s e d  p r o d u a  is  s t a t c d  t o  c o n ta ỉn  
a n h y d r o u s  t ì a g a b ũ a e  h y d r o c h l o r i d e ,  a n d  d o s e s  a r e  d e s c r ib e d  
in  t e r t n s  o f  th i s  s u b s t a n c e ;  d o s e  ỉ o i m s  p r o v id in g  2 , 4 , 1 2 ,  a n d  
16 m g  a r e  a v a í la b le .  A s a  r e s u l t ,  t h e  d o s e s  i n  t h e  U K  a n d  u s  
l i t e r a tu r e  m a y  n o t  b e  d ữ e c t l y  c o m p a r a b le .

In  th e  UK, th e  in it ỉa l  o ra l  d a iỉy  d o se  as a d ju n c ử v e  th e ra p y  
is th e  e q u iv a le n t o f t ía g a b in e  5 to  10  m g  as a  sin g le  do se  OT in 
2 d iv id e d  d o ses, in c r e a s e d  vveekly a s  n e c e s sa ry  b y  
in c re m e n ts  of 5 to  lO m g .  T he  u s u a l  m a in te n a n c e  do se  ỉs 
30  to  4 5  m g  d a ily , i n  2  o r  3 d iv id ed  doses, in  p a tie n ts  
rec e iv in g  e n z y m e - in d u õ n g  an tie p ile p tic s; in  p a tie n ts  not 
tak in g  e n z y m e - in d u t ín g  d ru g s a n  ỉn id a l  m a in te n a n c e  
dosage  o ỉ  15 to  3 0  m g  d a ily  is su g g e ste d . L o w e r  iiữ tía l doses 
of th e  h y d ro c h lo r id e  a r e  rec o m m e n d e d  in  t h e  USA. D oses 
sh o u ld  b e  ta k e n  vvith  ỉo o d  to  a v o id  rap id  rỉses in  p lasm a  
c o n c e n ư a tio n s , th e r e b y  re d u c in g  th e  i n d d e n c e  o f a d v erse  
e ííe c ts . R e d u c e d  d o s e s  s h o u ld  b e  g iv e n  i n  h e p a tic  
im p a irm e n t— se e  b e lo w .

As w ith  o th e r  a n tie p ile p tic s , w ith d ra w a l o f t ìag ab in e  
th e ra p y  o r  ư a n s i t ỉo n  to  o r  fro m  a n o th e r  ty p e  of a n riep ilep tic  
th e ra p y  sh o u ld  b e  m a d e  g ra d u a lly  to  a vo id  p r e d p i ta t in g  a n  
in crease  in  th e  h e q u e n c y  o í se iz u res . UK lic e n sed  p r o d u a  
in lo rm a tio n  r e c o m m e n d s  g ra d u a l w ith d ra w a l o v e r  a  p e rio d  
of 2 to  3 w e e k s . F o r  a  d iscu ss io n  o n  v v h e th e r  o r  n o t  to 
w ith d ra w  a n d e p ile p tic  th e ra p y  in  s e iz u re -íre e  p a tie n ts .  see 
p. 506.1.

A d m in is t r a H o n  i n  h e p a t i c  ú n p a i r m e n t .  T h e  d o se  o f tiaga- 
b in e  sh o u ld  b e  re d u c e d ,  o r  th e  d o sa g e  in te rv a l  p ro lo n g e d . 
in  p a tie n ts  w ith  m ilđ  to  m o d e ra te  h e p a tíc  ũ n p a ữ m e n t.  Tia- 
g a b in e  sh o u ld  n o t  b e  g iv e n  to  p a tie n ts  w i th  se v e re  im p a ịr-  
m e n t.

B ip o la r  d i s o r d e r .  T v v o  s y s t c m a á c  r e v i e w s 1 J  o ỉ  t h e  u s e  o f  
ú ã g a b in e  t o  ư e a t  b i p o ù r  d i s o r d e r  (p . 3 9 7 .2 )  ỉ o u n d  t h a t  
t h e  e v id e n c e  w a s  a n e c d o t a l  a n d  i n s u ỉ h d e n t l y  r i g o r o u s  to  
s u p p o r t  s u c h  u s e .

1. Vasudev A. et ũỉ. Tíagablne in  ihe ưeatm eot oí acute aữeaive episodes ỉn 
bipoỉar disordcr. AvaĩUbỉe ỉn The C odưane Database o ỉ Systematic 
Revicws; Issue ỉ .  C h ỉd ie s tc r John WUey; 2006 (aceessed 26/11 /09).

2  Vasuder K  t t  a i. T lagabine in the  maintenaDce Q eaanest of bỉpolar 
dlsorden. Availabỉe In The C odưane Databaae o ĩ Systemaiỉc Revỉevv^ 
Ism e 3. Chỉchesien Jo h n  VVHey; 2006 (aocessed 26/11/09).

E p i le p s y .  T i a g a b in e  i s  o n e  o í  s e v e r a l  d r u g s  t h a t  m a y  b e  
u s e d  a s  a d j u n c t i v e  t h e r a p y  in  p a t ỉ e n t s  v v ith  p a r t i a l  s e ứ u r e s  
( w i th  o r  v v i th o u t  s e c o n d a r y  g e n e r a l i s a d o n )  r e ử a c t o r y  t o  
S t a n d a r d  ư e a t m e n t  ( p .  5 0 6 .1 ) .  I t  a p p e a r s  t o  b e  r e a s o n ă b ly

The Symbol t  denotes a preparation no longer actively marketed
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w e ll  to le ia te d .  F o r  th e  su g g e s tio n  ử ia t  ũ  m ig h t  b e  t r ie d  in  
r e í r a c to ry  s ta tu s  ep ilep tieus , s e e  p . S 1 0 .2 .

R e fe re n c e s .
1. Leach JP, Brodie MJ. nagabine. Lanetí 1998; 351:203-7 .
2. Adkỉru J C  Noble s. H agabỉne « revỉew of its phantucođynam ỉc and 

phairoacokinetic prcrperứes and  therapeuúc potentíal ỉn  the  raanage- 
m en t of epũepsy. Drùp  1994; 5S: 437—60.

3. L u a 1 MS, Rhoney DH. Tỉagabỉne: a  Đovel antiepOeptic drug. Á m  
Pharmanther 1994; 32: 1173-80.

4. Loĩsean p. Review QỈ controDed triab  ofgabhrU (tiagabine): à  dm idan’s 
viewpoinL Epiitpứa 1999; 40 (ỉuppl 9 ) :S Ỉ4 -S Ỉ9 .

5. Ànonymous. Tỉagabine: add-on ữ ẽa tm en t ỉo r panỉal sebures. Dtuị Tha
Buữ  2000; 34: 47-4.

6. DodrỉB CB, tí aỉ. Tlagabỉne versus pbenytoin a n d  cafbamazepine as add- 
on  th e n p ỉe s  cffects o a  abUỉties, acQustment. and  rnood. Epiỉcpsy 1t e  
2000; 42:123-32.

7. Cravvíord p, tt  a i  Tiagabìne: eíCcacy and saỉety ỉn adjunaỉve treaiment 
o ỉ pardaỉ sekures. Epiỉtpàa 2001; 42: 531-4.

4. B iraben A. t t a l  Compaxỉson of twỉce* and th ree  ĩỉmes đally tiagabine íor 
th e  adjunctive treatm ent of pardal seúures In reíractory patỉents wiỉh 
epilepsy: an open ỉabel randomised, paralkl-group study. Epiltptie 
Dừơrd 2001;3: 91-100.

9. Pereỉra J, tt  ai. Tỉagabine add-on ỉor dn ig-resisum  partial epỉlepsy. 
Avattable ỉn the Cochrane D aubase oí Systematỉc Revievys: lssue 3. 
C hkhesten  John Wl)ey; 2002 (acce$sed 09/04/04)

10. Arroyo s. t t  t ì . A randomhed open-Ubeỉ studỵ oí tiagabinc given two or 
ỉhree limes daily ỉn rdraciory epUepsy. Seiĩure 2005; 14: 6 Ỉ-4 .

P a in .  A n tiep ilep tic s  a re  a m o n g  th e  d ru g s  u se d  to  m an ag e  
p a in  (se e  C h o ice  o f  A nalgesic . p . 4 .2 ); tia g a b in e  h a s  been  
tr ie d  in  c h ro n ic  p a in ' an d  w a s  fo u n d  to  b e  effec tive .

1. Todorov AA. t í  a i  TUgabine and  gabapentỉn lor the managemem of 
chronic pain. ơ in  J  fain  2005; 21: 358-61.

P sy c h ia t r ìc  d is o r d e r s .  T ia g ab in e  h a s  b e e n  trie d  fo r th e  
t t e a tm e n t  o f  g e n e r a l i ỉ td  a n x ie ty  d ừ o r d t r (p . 1 028 .1 ) and  
m a jo r  d ep rc s s iv t  d ừ o r d tr  w ith  a n x ie ty 4 (p . 3 9 8 .1 ), w i th  vari- 
a b le  re s u lts .  I t  h a s  also  b e e n  t r ie d  ìn  p o s t- tr a u m a tic  itre ss  dis- 
o rd e r  (p . 1029 .2 ) w i th  so m e  su ccess  in  a  case  se rie s5 a n d  a 
sm a ll õ p e n - la b e i  s tu d y 6 a l th o u g h  a la te r  m u lt ic e n tre  p lace- 
b o - c o n ư o l le d  s tu d y 7 ío u n d  n o  s ig n iỉic a n t d ifference  
b e tw e e n  tía g a b in e  a n d  p lac e b o ; í u r th e r  scudies a r e  consid- 
e re d  w a n a n te d .  A  p r e lim in a ry  s tudy* su g g ested  th a t  tiaga- 
b in e  m a y  b e  e ỉfe c tiv e  a n d  g e n e ra l ly  w e l l  to lc ra te d  as aug- 
m e n ta t ío n  th e r a p y  in  p a tie n ts  w i th  a n x ie ty  d iso rd ers .

1. Rosenthaỉ M. TUgabine ỉor the  ưeatm eni of generalỉzed anxỉety 
disorden a randomiaed. open-labei. dỉnỉcaỉ trial with paroxetỉnc as a 
poátive control. J  ơ ù t Pĩyehiứtry 2003: 44: 1245-9.

2. PoUadc MH. ữ  ai. The selectlve GABA reupuke inhỉbitor tiagabinc Un 
the  treatm ent of generalỉxed atutíety dìsorden resuỉu oỉ a placebo- 
controDed study. J  ơ m  Psyớtiaưy 2005; 46 :1401-4.

3. Pollack MH. tt  ai. Hagabine in aduỉt patients w ith generalued anxiety 
dỉsơrden resuhs ừotn 3 nndomizeda double-blind. placebo-controlled. 
paraUel-group nudỉes. J  ơàt Psychopharmacoỉ 2004; 24: 304-16.

4 . C aipenter LL et aỉ. Open-)abeỊ tíagabine m onotherapy íor major 
depresâve dìsorder wìth anxiety. J  ơ in  Psychùitỉy 2004; 67: 66-71.

5. Tayỉor FB. Tiagabine ÍOT posttraumatic stress d ỉsorder a case sehes oí 7 
w om en. j  ơ in  Psỵchiatry 2003; 44: Ỉ4 2 Ỉ - Ỉ .

6. C onnor KM. et aL Tlagabine ỉo r posttraum atlc stress dìsorden eỉíects oí 
open-labeỉ and double-blind dỉscontinuatlon treatment. Psychopharma- 
ãlogy (Bai) 2006; 144:21-5.

7. Davỉdson JRT. et aL The e8ĩcacy.*ểnd tolerabiỉity of tỉagabine in aduỉt
patìents w ith post-uaumaric stress disọrder. J  Oin Prychopharmacol 2007; 
2 7 :4 5 -4 . "

4. Scbw anz TL, tí  a i  An  open-labcỉ study o ỉ tỉagabme as augmentaũon 
tberapy ỉor anxiety. Ántt Qòt Pĩychiaữy 2005; 17: 167-72.

S trf f -m a n  s y n d ro m e .  T h c rc  h a v e  b e e n  a n e c d o ta l  rep o r ts1 
o f  im p r o v e m e n t  o f  s tiff-m an  s y n d ro m c  {sce u n d c r  M u sd c  
S p a sm , p .  1 064 .3 ) w ith  tìa g a b in e  in  p a tìe n ts  u n a b le  to  tol- 
e ra tc  b e n z o đ ia z e p ỉn c  th c ra p y .

1. M urinson BB, Rỉzzo M. ỉm provem ent oỉ stilí-person syndrome vriih 
tỉagabine. Ncunlogy 2001; 57: 364.

Adverse Effeds
T h e  m o s t  c o m m o n  a d v e rse  e H e a s  in d u d e  dizziness, 
n e rv o u s n e s s ,  tire d n ess , so m n o le n c e .  a n d  ư e m o r .  O th er 
r e p o r te d  a d v e rse  e ííec ts  i n d u d e  irr ita b ility , c o n íu s io n . 
d e p re s s io n , p sychosis , d i lh c u ltìe s  in  c o n c e n tra t io n , diarr- 
h o e a ,  a b d o m in a ]  p a in , n a u s e a ,  a ta x ỉa , e m o tio n a l lability, 
a n d  n y s ta g m u s . B ru iá n g , ra s h e s ,  sp e e c h  d iíB cu lties, a n d  a 
f lu - lik e  sy n d ro m e  o f  chills, íe v e r .  m y a lg ia , a n d  h e a d a c h e  
h a v e  a ls o  b e e n  re p o ite d .  V isu a l fie ld  d e íe c ts  h a v e  been  
re p o r te d  ra re ly  a n d  d e a e a s e d  w h i t e  b lo o d  ce ll c o u n ts  h av e  
b e e n  n o te đ  a t  ro u ứ n e  sc re e n ỉn g s .

I n a d e n c e  o f  a d v e r s e  e ffe c ts . A  s y s te m a tic  revievv1 consid- 
e re d  5  d o u b le -b l in d  s tu d ies  In v o lv in g  a b o u t  1000 p a tỉe n ts  
o f  w h o m  6 7 5  w e re  rec e iv m g  t ia g a b ìn e  a s  a d ju n a iv e  th e r-  
a p y  f o r  r e ử a c to ry  p a rtia l s e iz u re s . W ith d ra w a l d u e  to 
a d v e rs e  e ííe c ts  w a s  in ỉ r e q u e n t  a n d  o c c u ire d  in  1 5 %  of 
p a tìe n ts  re c e iv in g  tìa g a b in e  c o m p a re d  vvith 5%  receiv ing  
p lac e b o . A d v erse  eH ects w e re  u s ũ a lly  a s s o d a te d  w ith  dose 
t ìữ a tio n ,  a n d  w e re  g e n e ra lly  m ild  to  m o d e ra te  in  severity , 
a n d  t ra n s ie n t .  A n o th e r  revievtr2 b y  th e  sa m e  a u th o r  on  
d a ta  í r o m  a ll  d in ic a l  s tu d ie s  (5 2  s tu d ie s  in v o lv in g  n e a riy  
3 1 0 0  p a tìe n ts )  r e p o n e d  th a t  in  2 1 %  o f  p a tíe n ts  receiv ing  
t ia g a b in e  h a d  th e  d ru g  s to p p e d  f o r  a d v e rse  eữ ec ts, m ostly  
d u r ìn g  t h e  firs t 6 m o n th s  o f  th e ta p y .  S u b -a n a ly s is  sho w ed  
th a t  S g u re s  fo r  p la c e b o -c o n ư o lle d ,  a d ju n c tìv e  s tu d ie s  w ere  
s in ũ la r  t o  th o se  o í t h e  e a ri ie r  re v ie w .

I .  Leppik IE. Tugabỉne: the sitety landscape. Epilqaia 1995: 36 (suppl 6): 
S10-S13.

All aoss-references reler to entiies in Volume A

2. LeppQt ĨE. tí aL Salcty oi ủagabtae; summary oi 53 trialí. Epilcpiy Xa 
1999;33:235-46.

Effeds on riie eyes. U n ỉỉk e  v ig a b a trin , w h ic h  is a s so d a te d  
w i th  v isu a l  fie ld  d e fe c ts  (se e  p .  55 9 .2 ), s tu đ ie s  o f  v isu a l 
tu n c t ìo n  in  p a tie n ts  t a k in g  t ia g a b in e , a n o th e r  G A B A eigic 
an tie p ile p tic ; h a v e  b e e n  g e n e ra lly  rea s su r in g . H o w e v e r, in  
a  case  r e p o r t1 a  3 9 -y e a r-o ld  p a t ie n t  w a s  n o te d  to  h a v e  
v isu a l fie ld  d e ỉe c ts  w h i le  re c e iv in g  lo n g -te rm  tía g a b ừ ie  
th e r a p y  fo r  b ip o la r  d iso rd e r .  T h e  de ỉe c ts  re v e rse d  a f te r  tia -  
g a b in e  w a s  w ith d ra w n .

I .  K iuỉm anKR. eiaLVisuàì Seỉds and tỉagabine: J quandary. Srin/rr2001; 
10: 525-9.

Effeds on menial (unction. F o r  a  r e v ie w  o f  t h e  e ữ e c ts  of 
a n tie p ile p tíc  th e ra p y  o n  cognition, a n d  th e  e ỉíe c ts  o f t iag a - 
b in e  o n  mood ( in d u d in g  th e  rísk  o f  su id d a l  id e a tio n ) , see 
p . 5 0 8 .3 .

Effecb on the nervous System. A c u te  d y s to n ic  rea c tio n s  
o c c u ư e d  in  3 p a tìe n ts  v v h en  t ìa g a b in e  w a s  a d d e d  to  th e ir  
e x is tin g  < a rb a m a z ep in e  t r e a u n e n t ;1 th e  r e a c tio n s  w e re  
a s so d a te d  w ith  a n  in c re a se  in  t h e  do se  o f  t ia g a b in e  to  
2 0  m g  daily  o r  m o re . I n  a ll cases t h e  d y s to n ia s  d isa p p eared  
d é sp ite  c o n tin u in g  t ia g a b in c  th e ra p y  a t  t h e  'sam e  dose, 
a lth o u g h  in  o n e  p a tie n t  c a rb a m a z e p in e  w as vvithdravvn.

T h e re  h a v e  b e c n  c a se  re p o r ts  o f  n o n c o n v u ls ỉv e  s ta tu s  
ep ile p tic u s .7'4 a sso c ia te d  w ith  tia g a b in e . T h e  a u th o r s  o f  o n e  
su c h  r e p o n 2 n o te d  ih a t .  in  p lac e b o -co n tro lle d  s tu d ies , th e  
in tíd e n c e  o f  su c h  a n  e v e n t  vvas n o  h ỉg h e r  in  th e  tia g a b in e  
g ro u p  th a n  in  th e  p la c c b o  g ro u p . H o w ev er, a  r e ơ o s p e n iv e  
a n a ly s is5 of in p a tie n ts  w ith  r e í r a a o r y  localised  ep ilepsy  
ío u n d  th a t  n o n c o n v u ls iv e  s ta tu s  e p ilep ticu s  o c c u rre d  m o re  
í r e q u e n tly  in  p a tie m s  ư e a t e d  vvith t iag ab in e  (6 .7 % ) th a n  in  
th o se  w h õ  vvẽre n o t  (1 .1 % ).

T h e  FDA h a s  vvam ed  o ( th e  risk  o f  se izu res  w i th  t iag ab in e  
w h e n  u se d  in  non-epiỉtptìc patimu ío r  u n lic e n se d  ind ica- 
tio n s ;6 it h a d  rec c iv ed  o v e r  30 re p o r ts  o f n e w -o n s e t  se izu res  
o r  s ta tu s  e p ilep ticu s  in  su c h  p a tie n ts . P red isp o sin g  íac to rs  
m a y  in d u d e  th e  u se  o f  o th e r  d ru g s  k n o w n  to  lovver th e  
se ìz u re  th re sh o ld , a n d  p ro b a b ly  th e  dose . A lth o u g h  som e 
cases  vvere n o te d  a h e r  d o se s  as  lo w  as  4 m g  da ily , licensed  
doses  in  p a t ie n t ỉ  w i th  e p ilep sy  tak e  in to  a c c o u n t  th e  
c u s to m a ry  u s e  o f o th e r  e n z y m e - in d u d n g  an tiep ilep tic s  
w h ic h  c an  ro u g h ly  h a lv e  th e  p lasm a  le v e k  o i  t ia g a b in e  b y  
i n d u d n g  its  m e ta b o lism . F o r r e p o r ts  o f s ta tu s  ep iỉep ticu s  
o c c u rr in g  in  n o n -e p i le p t ie  p a tie n ts  a íte r  l ia g a b in è  over- 
d osage, see  b e lo w .
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dose oỉ cỉagabine. Epiiepiic Disord 2001: 3: 147-50.

3. Skardoursou A. ti  at. Non-convulsive surus cpilepticus assodated with 
tiagabine iherapy in chỉldrcn. Seiĩurr 2003; 12: 599-601.
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Overdosage. A  3 0 -y e a r-o ld  m a n  w h o  to o k  3 20  m g  o f tia- 
g a b in e  in  o v e rd o se  w i th  4 0 0  m g  o f  p h e n y to in  s h o w e d  n o  
se rio u s  signs oi t o á c i ty  o th e r  t h a n  sign iB can tly  dep ressed  
lev e ls  of c o n sd o u sn e ss  f ro m  w h ic h  h e  q u ick ly  rec o v e re d .1 
P iasm a c o n c e n tra tio n s  o ỉ  tia g a b in e  m e a su re d  4  houxs a h e r  
in g e s tio n  w e re  30 tim e s  h ig h e r  t h a n  th o se  se e n  w ith  th e r -  
a p e u tic  doses; p h e n y to ìn  c o n c e n ư a tio n s  j u s t  e x c ee d e d  th e  
th e ra p e u tìc  ra n g e . A  4 6 -y e a r -o ld  w o m a n 2 w h o  in g ested  
a b o u t  72  m g  o f t ia g a b in e  e x h ib ỉte d  la t ía l  g r ím a d n g , rigid 
í le x u re  p o s tu r in g  of t h e  u p p e r  e x tre m itie s , a n d  d ila ted  
p u p ils . S he  w a s  u n c o m m u n ic a t iv e  a n d  u n re sp o n s iv e  to  
c o m m a n d s . T re a tm e n t  w i th  b e n z o d ỉa z e p in e s  w a s  g iven , 
a n d  sy m p to m s reso lv ed  v v ith in  12 h o u rs  o f a d m iss io n .

S eizu res , in d u d in g  s ta tu s  e p ilep ticu s , a re  a  reco g n ised  
a d v e rse  e ữ e a  o f t ia g a b in e  (see  ab o v e ); th e r e  h a v e  b e e n  
re p o r ts  o f  s ta tu s  e p ile p tic u s  o c c u rr in g  in  n o n -e p ile p tic  
p a tie n ts  a l te r  o v e rd o sa g e , i n d u d in g  n o n c o n v u ls iv e  s tam s 
ep ile p tic u s5 in  a  1 4 -y e a r-o ld  girl w h o  to o k  a b o u t  180 m g  of 
n a g a b ln e , a n d  m y o d o n ic  s ta tu s  e p ỉlep ticu s4 in  a n  18 -year- 
o ld  m a n  w h o  to o k  1 2 0 m g  of tia g a b in e  w itb  4 0 0  m g  of 
la m o t r ig in e .  G e n e T a ỉise d  t o n ic - d o n ic  s e iz u r e s  w e r e  
r e p o r te d 5 in  a  2 -y e a r -o ld  chD d w h o  h a d  ta k e n  9 0 m g  of 
tia g a b in e .

A re ơ o sp e c tiv e  revievv4 o f  57  o v erd o ses  w ith  tia g a b in e  
r e p o n e d  to  severa l p o ìso n  c e n ư e s  in  th e  USA fo u n d  th a t  th e  
m o s t c o m m o n  a d v e rse  e ữ e c ts  vvere ìe th a rg y  (in  5 6% ), 
se iz u res  (3 7 % , in d u d in g  s ta tu s  e p ilep ticu s  in  5 % ), ag ita tỉo n  
(3 2 % ), c o n h is io n  (3 0 % ), a n d  c o m a  (2 8 % ). O th e r  a d v erse  
e ííe c ts  i n d u d e d  ta c h y c a rd ia , re sp ira to ry  d e p ressio n , tre m o r, 
a n d  h a llu d n a tio n s ;  n o  d e a th ỉ  w e re  rep o r te d . T h e  m e a n  
o n s e t  a n d  d u ra t io n  o f  sy m p to m s  w e re  1.3 a n d  9.1 h o u rs . 
resp e c tiv e ly . T h e  lo w e s t d o se  a s so d a te d  w ith  se izu res  w as 
9 6  m g .
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Precautions
H epatic  m eta b o lism  o f  t ia g a b in e  is r e d u c e d  in  p a tie n ts  vvith 
he p a tic  im p a in n e n t ,  a n d  d o sa g e  s h o u ld  th e re ỉo re  b e  
red u ced  a n d /o r  t h e  in te rv a ls  b e tw e e n  d o se s  in c r e a s e t . I t  
sh o u ld  n o t  b e  u s e d  in  p a tie n ts  w ith  s e v e re ly  im p a  re d  
h e p a tic  h in c n o n .

Use o f  n a g a b in e  in  n o n -e p ile p tic  p a ú e n ts  m a y  b e  
a s so d a te d  w ith  a n  in c re a se d  risk  o f s e iz u res—  see  E£fect' o n  
th e  N erv o u s S y s tem , a b o v e .

• C are  is  r e q u ữ e d  w h e n  w ith d ra w in g  t ia g a b in e  th e ra p  y—  
see Uses a n d  A d m in isữ a tio n . p . 5 49 .3 .

Breast feeding. F o r  c o m m e n t  o n  a n tie p ile p tic  th e ra p y  ind 
b reast íeed in g . see  p .  508 .3 .

Driving. F o r c o m m e n t  o n  a n tie p ile p tic  d ru g s  a n d  d r iv  ng, 
see p. 509 .2 .

Porphyría. T ia g ab in e  h a s  b e e n  lo u n d  to  in c re a se  h e p  itíc  
a n d  u r in a ry  p o c p h o b il in o g e n  c o n c e n tr a t io n s .1

1. Soỉỉnat c  Vajda FJ. Epilepĩy and porphyria: new  perspectỉves. J ClùI 
Nturosâ 2004; 11: 356-61.

Pregnancy. F or c o m m e m s  o n  th e  m a n a g e m e n t  o f ep ile  3sy 
d u rin g  p reg n a n c y , s e e  p . 509 .2 .

Interađions
T here  a re  co m p lex  in te ra c tìo n s  be tvveen  a n ũ e p ile p tic s  ; n d  
to x id ty  m a y  b e  e n h a n c e d  w ith o u t  a  c o rre s p o n d in g  in c re a se  
in  a n ã ep ilep tic  a c tiv ity . S u c h  in te ra c t io n s  a re  v e ry  v a ria b le  
a n d  u n p re d ic ta b le  a n d  p lasm a  m o n ỉto r ín g  is o í te n  ad v isa b le  
w ith  c o m b in a tio n  th e ra p y . T h e  h e p a tic  m e ta b o lism  o( 
tỉag ab in e  is a c c e le ra te d  b y  a n tie p ile p tic s  th a t  in d  ice 
e n z y m e s  of t h e  c y to c h r o m e  P 4 5 0  S y s tem  s u c h  as  
ca rb am azep in e , p h e n o b a rb i ta l ,  p h e n y to in ,  o r  p r im id o  3e. 
Plasm a c o n c e n tra tio n s  o f  t ia g a b in e  m a y  b e  re d u c e d  up  to  
th re e lo ld  b y  use  vvith  th e se  d ru g s.

Pharmacokinetics
T iagabine  is r e a d ily  a b so rb e d  a í te r  o ra l  d o ses, w iứ  a 
b ioavailab ility  o f 8 9 % . F o o d  r e d u c e s  th e  r a te  b u t  n o t  h e  
exxent of a b so rp tio n . T he  a b so rp tio n  a n d  e lim in a to n  
p h a rm a c o lõ n e tic s  o i  t ia g a b in e  a re  l in e a r  w i th in  1 h e  
th e ra p e u tic  dosage  ra n g e .

T iagabỉne  is w id e ly  d i s u ib u te d  th r o u g h o u t  th e  b o d y  s nd 
p lasm a p ro te in  b in d in g  is 9 6 % .

T iagab ine  is e x te n s iv e ly  m e ta b o lis e d  in  t h e  l lv e r  a n d  
ex cre teđ  as m e ta b o li te s  in  th e  faeces  o r , \ o  a  le s se r  e x te r n  in  
th e  u rine; less t h a n  2 %  o f a  d o se  is e lin ũ n a te d  a s  u n c h a n Ị  ed  
drug. T h e  p la sm a -e lim in a tio n  h a lM iíe  is 7  to  9 h o v rs , 
a lth o u g h  th is  m a y  b e  re d u c e d  to  2  to  3 h o u r s  b y  li’ e r  
e n z y m e - in d u d n g  d ru g s  (see a lso  In te ra c tio n s ,  ab o v e ). 
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Preparations
Proprietary Preparations (details a re  g iven  in  V olum e B)

Single-ingrediení Preparotions. AustraL: Gabitrib Austría. Ga li- 
txil; Bdg.: Gabitril; C2.: Gabitril; Denm.: Gabitril-h F in .: Ga )i- 
trilỶ: Fc.: Gabitril; G e r G abitiil' Cr.: Gabitrib Bung.: Gabitri f ;  
IrL: Gabitril; líaL: G ab in il' PoL: G abitrib PorL: Gabitril; Spa n: 
Gabitriỉ; Switz.: G abitrib UJC G abiuib USA: Gabitrìỉ.

Pharmacopoeiol Preparation ỉ
USP 36: Tiagabừie H ydrochloride Oral Suspension.

Topiramate (BAN, USAN. riNNi 
KW-6485; McN-4853; RWJ-17021; Topiramaatti; Topiramí t  
Topỉramaĩo;Topiramatum; TonnpaMaT. 
23;4i-DÌ-0-isòpropyliđène-p-C)-frùáopyranose sulphamạti ỉ. 
C,iHj,NỌ,S=339A : ; '
ứ s  — 9ỵ240-7ỊM. .



Topiramate 551

■ATC —  N03AX11.
ATC Vet —  QN03AX1 1.
UNII —  0H73WJJ39ì.

Pharmacopoeias. I n  us.
U S P  3 6 : (T o p ira m a te ) . A  w h i te  to  o f f-w h ite  p o w d e r . F re e ly  
s o lu b ie  in  d ic h lo r o m e th a n e .  S to re  in  a ir t ig h t  c o n ta in e rs  a t  a  
te m p e ra tu re  o f  2 0  d e g re e s  to  2 5  d eg re e s , e x c u rs io n s  
p e rm itte d  b e tv v e e n  15 d e g re e s  a n d  3 0  d eg re e s . P ro te c t iro m  
lig h t.

Uses and Administration
T o p ira m a te , a  s u lía m a te -s u b s ti tu te d  m o n o sa c c h a rid e , is a n  
a n tie p ile p tic  u s e d  as  a d ju n c d v e  th e ra p y  in  re ừ a c to ry  p a rr ia l 
s e ô u re s  vvith o r  m t h o u t  s e c o n d a ry  g e n e ra lis a tio n , s e iĩu re s  
a sso c ia te d  w i th  t h e  L e n n o x -G a s ta u t  s y n d ro m e , a n d  p r im a ry  
g e n e ra lis e d  to n ic - d o n ic  s e iz u re s  (belovv). I t  m a y  also  b e  
u se d  a s  m o n o th e r a p y  in  p a tie n ts  w h o  h a v e  g e n e ra lis e d  
to n ic - d o n ic  s e iz u re s  o r  p a r t ia l  s e ừ u re s .  T o p ira m a te  is a lso  
u s e d  fo r  th e  p ro p h y la x is  o f  m ig ra in e  (see  H e a d a c h e , belovv) 
a n d , a s  a  m o d iS e d - re le a s e  c o m b in a tio n  p re p a ra tío n  w ith  
p h e n te n n in e  h y d ro c h lo r id e ,  in  th e  m a n a g e m e n t  o f o b e s ity  
(b e lo w ; se e  u n d e r  P h e n te rm ir ie ,  p . 2 3 2 9 .2 , fo r  d e ta ils  o f  
d o se s) .

F ọ r  b o th  a d iu n c t ív e  a n d  m o n o th e ra p y  o f  e p i l e p s y ,  th e  
in it ia l  o ra l  d o se  p í  to p ir a m a te  is 25  to  50  m g  a t  n ig h t fo r 1 
w e e k  in c re a se d  th e r e a f te r  b y  in c re m e n ts  o f 2 5  o r  50 m g  a t  
in te rv a ls  o f  1 to  2  vveeks u n t i l  th e  eữecáve d o se  i Ị  rea c h e d . 
D a ily  d o ses  o f  m o re  t h a n  2 5  m g  sh o u ld  b e  ta k e n  in  2 d iv id e d  
d o se s . T h e  u s u a l  d a ily  d o s e  ỉo r  aắịunctive therapy ũ  2 0 0  to  
4 0 0  m g . W h e n  u s e d  as  monotherapy, u s u a l  d ó ses  ra n g e  b o m  
100 m g  d a ily  to  a  m a x im u m  o f 500 m g  daily .

F o r  d o se s  in  c h ild re n , s e e  belovv.
A s w i th  o th e r  a n tie p ile p tic s ,  w i th d ra w a l  o f  to p ira m a te  

t h e r a p y  o r  ư a n s id o ử  to  o r  h o m  a n o th e r  ty p e  o f  a n tie p ile p tic  
th e r a p y  s h o u ld  b e  m a d e  g ra d u a lly  to  a v o id  p r e d p i ta t in g  a n  
in c re a se  i n  th e  h e q u e n c y  o f  s e m ire s .  T h e  d a ily  dose  s h o u ld  
g e n eraU y  b e  d e c re a s e d  b y  5 0  to  100 m g  a t  vveekly in te rv a ls . 
F o r  a  d isc u ss io n  o n  w h e th e r  o r  n o t  to  w i th d ra w  a n tíe p ile p tic  
t h e r a p y  in  s e iz u re - f re e  p a tie n ts ,  see  p . 506 .1 .

I n  th e  p ro p h y la x is  oỉ m ỉg r a ỉn e ,  to p ira m a te  is g iv e n  
o ra lly  in  in it ia l  d o se s  o f  2 5  m g  a t  n ig h t  fo r 1 vveek, in c re a se d  
b y  2 5 -m g  in c r e m e n ts  e v e ry  w e e k , to  a  u s u a l  d ọ sẹ  of 50 m g  
tw ic e  da ily . I í  to p ir a m a te  t h e r a p y  is  to  b e  s to p p e d  th e  d a ily  
d o se  s h o u ld  u s u ã lly  b e  d e c re a s e d  b y  2 5  to  50  m g  a t  w e e k lỹ  
in te rv a ls .

S m a lle r  i n c r e m e n t s  o r  lo n g e r  in te r v a ls  b e tv v e e n  
in c re m e n ts  m a y  b e  n e c e s s a ry  u  p a tíe n ts  c a n n o t  to le ra te  
t h e  a b o v e  reg im e n s ;  d o se s  s h o u ld  b e  h a ỉv e d  in  p a tie n ts  vvith 
m o d e r a te  to  s e v e r e  r e n a l  im p a irm e n t  re g a rd ỉe s s  o f  
in d ic a tio n  (see  a lso  b e Io w ).

Administration ìn children. T o p ừ a m a te  is u s e d  a s  a d ju n c -  
t iv e  t h e r a p y  in  đ ũ l d r e n  f o r  re ừ a c to ry  p a rt ia l  se iz u res  w i th  
o r  v v ith o u t s e c o n đ a ry  g e h e ra lũ a t ìo n , se izuxes a s so d a te d  
vvith  t h e  L e n n o x -G a s ta u t  sy n d ro m e , a n d  p r im a ry  g e n e ra l-  
ised  to n ic - d o n ic  s e iz u re s . I t  m a y  a ỉso  b e  u s e d  as m o n o -  
t h e r a p y  in  th o se  w i th  n e w ly  d ia g n o se d  e p ỉ l e p s y  w h o  
h a v e  g e n e ra lis e d  to n lc - d o n ic  se izu res  o r  p a rt ia l  se izu res.

I n  th e  UK , t h e  in it ia l  o r a l  do se  fo r  adịunctívc th e ra p y  in  
c h ild re n  b o m  2 y e a rs  o f  a g e  is  25  m g . T h is  is g iv e n  as a  sin g le  
d o se  a t  n ig h t  fo r  1 w e e k , t h e n  in c re a se d  b y  1 to  3 m g /k g  
e v e ry  1 o r  2  w e e k s  u n t ì l  t h e  eH ective  d o se  is r e a c h e d ; th e se  
h ig h e r  d a ily  đ o ses  a r e  đ iv id e d  a n d  g iv e n  tw ice  d a ily . A b o u t 5 
to  9 m g /k g  d a ily  is u s u a lly  r e q u ire d , a l th o u g h  u p  to  
30  m g /k g  d a ily  h a s  b e e n  g iv e n .

F o r  monotherapy, in  c h ild re n  f ro m  6  y e a rs  o f  age, th e  
in it ia l  d a ily  o ra l d o se  is 0 .5  to  1 m g /k g  a t  n ig h t fo r th e  fìrst 
vveek, in c re a se d  th e r e a l t e r  b y  0 .5  to  1 m g /k g  e v e ry  1 o r  2 
vveeks, to  a n  in it ia l  ta r g e t  d o se  o f lO O m g (a b o u t  2 m g /k g )  
d a ily  ỉn  2  d iv id e d  d o ses.

T h e  a d u lt  d o se  (ab o v e ) is  rec o m m e n d e d  in  th o se  o v e r  18 
y e a rs  o f  age .

I n  th e  U SA , l ic e n s e d  d o se s  a re  s im ila r  to  th o s e  Ũ1 th e  UK ; 
h o w e v e r ,  m o n o th e r a p y  is  l ic e n se d  fo r c h ild re n  as  y o u n g  as  
2  y e a rs  o ld .

A ỉth o u g h  u n l ic e n s e d  fo r  t h e  p ro p h y la x is  o f m ig r a in e  in  
c h ild re n , t h e  BNFC su g g e sts  th a t  th e  u s u a l  a d u l t  dose  (see  
a b o v e )  fo r  th is  in d ic a tio n  m a y  b e  g iv e n  to  th o s e  ag ed  16 
y e a rs  a n d  o ld e r .

Administrotion in renal ỉmpairment. P a tie n ts  w i th  m o d e r-  
a te  to  s e v e re  r e n a l  im p a i rm e n t  ta k e  lo n g e r  to  rea d x  s te a -  
d y -s ta te  p la s m a  c o n c e n tr a t io n s  o f to p ira m a te  t h a n  p a tie n ts  
w d th  n õ r m a l  r e n a l  í u n c t io n  (sẽe  P h a rm a c o id n e tic s , 
p . 5 5 2 .3 )  ạ n d  th e  d o sa g e  re g im e n  m a y  n e e d  ad ju s tin g ; t h e  
ũ s u a l  a d u l t  d o se s  (se e  a b o v e )  s h o u ld  b e  h a lv e đ  in  s u c h  
p a d e n t ỉ .

I n  p a tie n ts  u n d e rg o in g  h a e m o d ia ly s iỉ  a  s u p p le m e n ta l  
d o s e  e q u a l  to  a b o u t  o n e - h a l í  o f th e  d a ily  d o se  sh o u ld  b e  
g iv e n  in  d iv id e d  d o se s  (at- th e  s ta r t  a n d  f in ish  o f t h e  
p ro c e d u re ) .

Akohol wHhdrawal and abstinence. T o p ira m a te  m a y  b e  
o f  u se  as  a n  a d ju n c t  in  a c h ie v in g  a n d  m a in ta in in g  ab s ti-  
n e n c e  in  p a tie n ts  w i th  a lc o h o l d e p e n d e n c e 1' 5 (p . 1 7 3 5 .1 ).

1. Johnson BA, t í  ai. Oral topừamatc ỉor treacment of alcohol depcndence: 
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Pharmacother 2008; 42: 1475-80.

5. Kenna GA, t í  ai. Review of topỉramate: a n  anúepỉỉeptỉc for the treatm ent 
o í alcohoỉ dependence. Cun Drug Abuse Rrv 2009; 2: 135-42.

Bipolar disorder. M o o d -stab ilisứ ig  a n d e p ile p tic s  s u c h  as 
c a rb a m a z e p in e  a n d  v a lp ro a te  a re  a l te m a tív e s  to  l i th iu m  in  
t h e  m a n a g e m e n t  o f  b ip o la r  d iso rd e r  (p. 3 9 7 .2 ). T o p ira m a te  
h a s  a lso  b e e n  in v e s tíg a te d  a ỉ te r  ỉa v o ũ ra b le  case  r ẽ p o r ts ,1,2 
b u t  r a n d o m ise d  c o n tro lle d  s tu d ie s3-4 h a v e  p ro d u c e d  d isa p -  
p o in tin g  re su lts  a n d  a sy s te m a tíc  re v ie w 5 ỉo u n d  in s u íS - 
d e n t  e v ỉd e n c e  fo r  its  u se  as  m o n o th e ra p y  o r  a d ju n c tiv e  
th e ra p y .
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Epilepsy. T o p ira m a te  is u s e d 1-4 in  ep ile p sy  (p. 5 0 6 .1 )  ỉo r  
re í r a c to ry  p a rt ia ỉ  se izu res . fo r  p r ìm a ry  g e n e ra lis e d  to n ic -  
d o n ic  s e iíu re s ,7 a n d  in  p a tie n ts  w i th  th e  L e n n o x -G a s ta u t 
sy n d ro m e ;*  in  t h e  UK, i t  m a y  b e  a  B rst- lin e  o p t io n  in  
so m e  d rc u m s ta n c e s .  S ta rtin g  to p ỉra m a te  th e r a p y  g ra d u a lly  
im p ro v e s  to le ra b il ity  v v ithou t d e la y in g  th e r a p e u tic  
r e sp o n se .9

T o p ira m a te  h a s  a lso  b e e n  in v e s tig a te d  in  c h ild re n  w i th  
in ia n t i le  sp a sm s (a s  fo r e x a m p le  in  W e st 's  s y n d ro m e ) ,10 
se v c re  m y o d o n ic  e p ile p s y ,"  a n d  iu v e n i le  m y o d o n ic  
e p ile p sy ;12 i t  h a s  b e e n  trie d  as  a  s e c o n d - lin e  d ru g  in  a b s e n c e  
se iz u re s  a n d  fo r  to n ic  o r  a to n ic  s e ú u re s .  A  re tro sp e c tiv e  
r e \ i e w 15 a n d  la te r  s tu d ie s14' 15 o f  th e  u se  o f  to p ira m a te  in  
s u c h  d ru g -re s is ta n t  c h ild h o o d  ep ilepsies  h a v e  c o n d u d e d  
th a t  ỉ t  i ỉ  e f f ic a d o u s  a n d  w ell to le ra te d .

T o p ira m a te  h a s  also  b e e n  in v e s tig a te d  as  a n  a l te m a t iv e  
a n d e p ile p tic  in  t h e  m a n a g e m e n t  o ỉ  re ứ a c to ry  s ta tu s  
e p ile p tic u s  (p . 5 1 0 .2 ) .1417
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AvaiUble in The Cochrane Database o í Systexnadc Revỉews; Issue 3. 
Chỉcbesten John  WUey; 2008 ỉaccessed 27/08/08).
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Headache. T o p ira m a te  is u se d  ỉo r  t h e  p ro p h y la x is  o f 
migraừư (p . 6 7 0 .3 ) .  R esu lts  f ro m  p la c e b o -c o n tro lle d  s tu -  
d ie s 1' 5 h a v e  s h o w n  a  s ig n ifican t re d u c t io n  m  h e q u e n c y  o f  
m ig ra in e s  in  th o s e  p a tie n ts  re c e iv in g  p ro p h y la c tic  to p ira -  
m a te .

T o p ira m a te  h a s  b e e n  tr ie đ  fo r  p ro p h y la x i ỉ  oi éluster 
headacht a tta c k s 4 (p. 6 7 0 .1 )  a n d  c h ro n ic  tension-type 
headadté’  (p . 6 7 1 .3 ) .  I t  h a s  a lso  b e e n  u s e d  to  c o n tro l  
h e a d a c h e  d u e  to  raistd intracranial pressure (see  p. 1 2 7 1 .3 ).
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Cephalalgia 2007; 27: 814-23.

6. Láinez MJA, et ai. Topỉramaie In the prophyiactic treatm ent o ỉ duster 
headache. Htadadư  2003; 43: 784-9.

7. Lampl c  a l  A prospective, open-ỉabeỉ, long-tenn study of the  efficacy 
and  tolerabilỉty o ỉ topiratnate ỉn the prophylaxis oỉ chronic tension-type 
headadie. Cephaỉaỉgia 2006; 26: 1203-8.

Hyperhidrosis. R e d u c e d  svveating h a s  b e e n  a s so d a te d  
vviửi to p ira m a te  th e ra p y  (see  EBects on t h e  N e rv o u s  Sys
te m ,  u n d e r  A d v e rse  E Ĩíe ó s , p . 552 .2 ). T h e ie  h a v e  b e e n  2 
c a se  rep o rts1-1 o f th e  u se  of to p ira m a te  in  th e  t r e a tm e n t  o f 
h y p e rh id ro sis .

1. Owen DB, M eSert JJ. The suppressỉon oi primary palmar-plantar 
hyperhidrosis by topỉramate. Br J  Dermatoi 2003; 148: 826-7.

2. Hoehn-Saiic R. Fadaỉ hyperhidrosls*induced sodaỉ ỉear aỉỉevỉated wỉth 
toplramate. J  Qừt Psydaaừy 2006; 6 7 :!  157.

Motor neurone disease. T o p iram ate  h a s  b é e ạ  tr ie d  as a  
p o te n t ia l  th e r a p y  fo r a m y o tro p h ic  la te ra l  sd e ro s is  (see 
M o to r  N e u ro n e  D isease, p . 2 6 0 5 .2 ) b u t  w ị th  d isa p p o ỉn tin g  
re s u l ts .1

1. Cudkowỉcz ME. t í  ai. A randomỉzed, pỉacebo-eontrolỉed tĩỉal oí 
topỉnm ate in amyotrophỉc ỉateraỉ sderosỉs. tĩ€uroiogy 2003; 61:456-64.

Neuropathic pain. A lth o u g h  c a rb a m a z e p in e  is  th e  d ru g  o ỉ 
c h o ic e  in  th e  t re a tm e n t  oi ừìgemìrud rữuralgũỊ (p . 11.2), 
to p ira m a te  h a s  a lso  b e e n  tr ie d  su ccessỉu lly .1 I t  h a s  also  
b e e n  trie d  i n  th e  t te a tm e n t  o f diabttic neưropathyi J  
(p . 8 .2 ), postìterpetìc ncuralgia* (p . 10 .3 ), a n d  o f  phạntom 
limb pain, (p . 1 0 .3 ). Som e b e n e ũ t  in  p o o r ly -c o n tro lle d  
n e u ro p a th ic  pain in cancer patients (p . 7 .1 ) h a s  a lso  b e e n  
re p o r te d .4
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postherpetỉc neuialgỉa. A m  PkarmacoOur 2009; 43 :139-42 .

5. Harden RN, t í  ai. Topứamate ỉor phantom ỉimb paỉn: a  tlme-setỉes 
analysis. Paửỉ M ai 2005; 6: 375-8.

6. Bendaỉy EA, t í  aL Topỉramate in the treatment o í neuropathỉc paỉn ỉn 
patíents with cancer. Support Cancer Thtr 2007; 4: 241-6.

ObesHy. W e ig h t loss h a s  b e e n  a s so d a te d  w ith  to p ừ a m a te  
th e r a p y  (see  A d v e rse  E Sects, p . 552 .1 ) a n d  i t  h a s  b e e n  
t r i e d  as a n  a d ịim c t  in  th e  t te a tm e n t  o f  o v e rw e ig h t o r  
o b e s e  p a tie n ts  (p . 231 5 .1 ); to p ira m a te  a p p e a rs  to  b e  re a -  
s o n a b ly  w ell to le ra te d  a n d  is  a v a ilab le  in  so m e  c o u n tr ie s  
a s  a  c o m b in a tio n  p re p a ra tio n  w ìth  p h e n te r m in e  h y d ro -  
c h lo r ìd e  for t h e  m a n a g e m e n t o f  o b esity . T o p ứ a m a te  h a s  
a ls o  b e e n  tr ie d  in  b ũ ig e  e a tin g  (see  b e lo w ).
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Psychiatríc disorders. T o p ira m a te  h a s  b e e n  t r ie d  in  sev era l 
p sýchxatric  d iso rd e rs , Ịn d u d in g  sckàophrenia' (p . 103 1 .3 ), 
disturbtd behavioưr2 (p . 103 0 .2 ), post-traumatic stress dừor- 
da3’* (p. 1 0 2 9 .2 ), a n d  sodal anxicty dừorder* (se e  P h o b ic  
D iso rd ers , p . 1 0 2 9 .1 ). I t  h a s  a lso  b e e n  p i e d  in  binge eat- 
ing.4‘* F or i ts  u s e  i n  bỉpolar dừorder see  a b o v e .
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controlled study. J  ơ in  Psydỉiaoy 2004; 65:1515—19.

3. Berỉant JL. Próspectỉve open-ỉabel stuđy of add-on and  monotherapy 
topiramate ỉn  civUỉans ivhh dư on ỉc  nonhalỉudnatory posttraumatic 
stĩcu dỉsorder. BMC Psyđùatry 2004; 4ỉ 24. Avaỉlabỉe at; h ttp:ỉỉwww.

The Symbol t  denotes a preparation no longer actively marketed
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b io m e d c e n tra ỉ .c o m /c o n ie n t/p d (/1471 -244X -4-24 .pdf (accessed 
09/06/08)

4. A ỉdennan CP, et aĩ. Topiramate in  combat-related posuraumatic stress 
dlsorder. Ann Pharmaãther 2009: 43: 635-41.

5. Van Ameringen M. tí  aỉ. An open ữial o í topbam ate ỉn che ưeatm ent of 
generalked sodal phobia. J  Clin Psychiatry 2004; 65: 1674-8.

6. Nidcel c, t t  aì. Topiramate treatm ent in buỉỉmỉa nervosa patíents: a 
randoraiiect double-blind, placebo-controUed trỉaỉ. ỉnt JEatDisorđ 2005; 
38 :295-300 .

7. Tata A I, Kockỉer DR. Topừamate ỉor binge-eatmg disorder assodated 
w ith  obesity. Am Pharmacother 2006; 40: 1993-7.

8. Claudỉno AM. et al. Doubỉe-blind, randomiiedl placebo-controlled trỉa! 
oí topiramace plus cognitive-behavior therapy ỉn binge-eating dísorder. J 
ơ in  Psychìatry 2007: 68: 1324-32.

9. Leombnmỉ ĩ ,  f t  a i  Treauncm of obese patỉents wỉth binge eaúng 
dlsorder usỉng topữamate: a rcvỉevv. Ncuropsychiatr Dừ Treat 2009; 5: 
385-92.

Tremor. A  b e ta  b lo c k e r  is o f te n  th e  first d ru g  u s e d  in 
p a tie n ts  w i th  e s se n tia l  t r e m o r  w h o  re q u ire  re g u la r  ư e a t -  
m e n t  (p . 1 3 1 8 .3 ); hovvever, to p ir a m a te 1-2 h a s  a lso  b e e n  
tr ie d .

1. Galvez-Jimenez N. Hargreave M. Topiramaie and essential tremor. Ann 
Neuroì 2000; 47: 8 37-8.

2. Ondo W G ,ífđ/. Topiramate in essential rremorta double-blind. placebo- 
controlled trial. Neuroìogy 2006: 66: 672-7.

Adverse Effects
A d v e rse  e ííe c ts  a sso c ia te d  w ith  to p ira m a te  th e ra p y  in c lu d e  
a ta x ia ,  im p a ire d  c o n c e n t r a t io n ,  c o n tu s io n , d izz in ess , 
ỉa t ig u e , p a ra e s th e s ia  o r  h y p o a e sth e s ia , drovvsiness, a n d  
d ư S c u lt ie s  w i th  m e m o ry  o r  c o g n it io n . A g ita tio n . a n x ie ty . 
n e rv o u s n e s s ,  e m o tỉo n a l  lab ility , a n d  m o o d  d iso rd e rs  m ay  
a lso  o c c u r. O th e r  re p o r te d  a d v e rse  e íỉec ts  in d u d e  abdo- 
m in a l  p a in ,  a n o re x ia ,  a s th e n ia ,  d ip lo p ia , le u c o p e n ia . 
n a u s e a ,  n y s ta g m u s , in so m n ia , p sy c h o m o to r  re ta rd a tio n , 
im p a ire d  sp e e c h , a lte re d  ta s te , v isu a l d is tu rb an c e s , an d  
vveight lo ss. T h e  risk  o f d e v e lo p in g  re n a l  ca lcu li is in cre a se d , 
e sp ec ia lly  in  p re d isp o se d  p a tie n ts . R e d u ced  svveating w ith  
h y p e r th e rm ia  h a s  o c c u rre d  p a n ic u la r ly  in  c h ild re n . R are  
cases  o f  a c u te  m y o p ia  vvith  se c o n d a ry  a n g le -c lo su re  
g la u c o m a  h a v e  b e e n  rep o r te d .

Effects on bone. F o r  th e  e ííe c ts  o f an tie p ile p tic s, in c lu d in g  
to p ừ a m a te ,  o n  b o n e  a n d  o n  c a lc iu m  a n d  v ita m in  D 
m e ta b o lism , s e e  u n d e r  P h e n y to in ,  p. 540 .2 .

Effeds on electrolytes. M e ta b o lic  ac idosis h a s  b e e n  asso- 
c ia te d  w i th  to p ừ a m a te  ư e a tm e n t .  D a ta  íro m  d in ic a l  s tu - 
d ies e s tim a te  t h a t  th e  L n d d en ce  o[ p e rs is te n tly  d e c reased  
s e ru m  b ic a ib o n a te  c o n c e n tra tio n s  ran g e s  íro m  23  to  67%  
w ith  to p ir a m a te  c o m p a re d  w ith  1 to  10%  w ith  p la c e b o ;1 
c h ild re n , in  p a it ic u la r .  m a y  b e  a t  a  g re a te r  risk  th a n  
a d u lts .1-2 A  re ơ o sp e c t iv e  c o h o rt  s tu d y  a lso  ío u n d  th a t  4 8 %  
o f a d u l t  p a tìe n ts  d e v e lo p e d  d e c re a se d  se ru m  b ic a rb o n a te  
c o n c e n tra t io n s  w h i le  re c e iv in g  to p ừ a m a te .3 G en era lly , th e  
d e c re a se s  in  s e ru m  b ic a rb o n a tp  a re  m ild  to  m o d e ra te  a n d  
o c c u r  so o n  a ỉ te r  s ta r tin g  to p ira m a te . C lin ical s igns su c h  as 
h y p e rv e n t i la t io n  m a y  d e v e lo p . T h e  m e c h a n ism  in v o lv es  
in h ib i t io n  o f  c a rb o n ic  a n h y d ra s e ,  w h ic h  resu lts  in  
im p a ừ e d  re a b s o rp tio n  o f b ic a rb o n a te  io n s  b y  th e  p ro x im a l 
r e n a l  tu b u le  a n d  re d u c e d  e x c re tio n  o f H* b y  th e  dista l 
tu b u le  (m ix e d  r e n a l  tu b u la r  a d d o s is ) .4 A5 vvell as th e  risk 
o f  a c u te  sy m p to m s , c h ro n ic  a d d o s is  m ay ' c o n tr ib u te  to  
e ữ e c ts  o n  b o n e  a n d  th e  d e v e lo p m e n t o f r e n a l  ca lcu li.

S o m e  s o u rc e s  s u c h  as  t h e  us l ic e n s e d  p r o d u c t  
in ío rm a t io n  re c o m m e n d  th a t  b a se lin e  a n d  p e rio d ic  s e ru m  
b ic a ib o n a te  lev e ls  s h o u ld  b e  m o n ito re d  d u r ín g  to p ira m a te  
t te a tm e n t .  H m e ta b o lic  a d d o s is  d ev e lo p s  o r  persists , it  m ay  
b e  n e c e s sa iy  to  r e d u c e  th e  dose  o r  s to p  to p ira m a te  a lth o u g h . 
in  so m e  cases, c o rre c tin g  th e  a d d o s is  w i th  a lk a li th e ra p y  
m a y  b e  m o re  a p p ro p r ia te .

1. Janssen-Ortho Inc. Healib Canada. ĩm portanl drug satecy inlữmiation: 
Topamax (topữamaie) use ứ  assodated with m eubolic addosỉs (ỉssued 
12 January, 2004). Avaỉlable ai: hu p ://www.hc-5c.gc.ca/dhp-mps/ah 
ĩonnats/hpỉb-dgpsa/pdf/m edeĩf/topaĩnax 3 hpc-cps-eng.pdf (accessed 
01/09/08)

2. Phỉlippi H. ĩl al. Topiramaie and meiaboỉic addosỉs in iníanis and 
toddlen. Epilepỉú 2002; 43: 744-7.

3: Garris S5. o les K5. Impact oí topứam ate oa se rum bicarbonate 
concenlrations in adults. Atur Phữrmacother 2005; 39; 424-6.

4. Mirza K, et al. H ííea of topỉramate on add.base balance: exĩeni, 
mcchanism and effccts. Br ]  Clin phũrmacoỉ 2009; 68: 655-61.

Effeds on the eyes. T h e re  h a v e  b e e n  ra re  rep o r ts  o f  a c u te  
m y o p ia  w ith  o r  w i th o u t  s e c o n d a ry  a n g le -d o s u re  g lau c o m a  
in  a d u lts  a n d  c h ild re n  re c e iv in g  to p ira m a te :1'3 as oi A pril 
2 0 0 2  th e  UK  C S M  w a s  a w a re  o f  2 3  cases w o rld w id e  o ccu r-  
r in g  w i th  s e c o n d a ry  a n g le - d o s u re  g lau c o m a .4 S y m p to m s 
i n d u d e  d e c re a se d  v isu a l a c u ity  a n d  o c u la r  p a in  w h ic h  
g e n e ra lly  a p p e a i  w i th in  o n e  m o n th  o f  s ta r tin g  U e a tm e n t;  
h y p e ra e m ia  a n d  ra ise d  in tr a -o c u la r  p re s s u re  m a y  b e  p re -  
s e n t  w i th  o r  v v ith o u t m y d ria sis . C h o ro id a l e ffu sio n s resu lt-  
in g  in  a n te i io r  d isp la c e m e n t o f  le n s  a n d  iris h a v e  b e e n  
re p o r te d .  A p p ro p r ia te  m e a s u re s  to  re d u c e  in tra -o c u la r  
p re s s u re  s h o u ld  b e  ta k e n , a n d  to p ira m a te  s to p p e d  as 
rap id ly  a s  is d in ic a lly  íea s ib le .4 A  Ia te r  revievv5 o f  115 
rej>orts o f  o c u ìa r  a d v e rse  e tte c ts  a s so d a te d  w ith  to p ira m a te  
d e scrib ed  83  c a se s  o í  b ila te ra l a n d  3 cases o f u n ila te ra l  
a c u te  a n g le - d o s u re  g lau c o m a ; o f th ese , 7  s u s ta in e d  p e r-

m a n e n t  loss o f V ision. O n s e t  of g lau c o m a  w a s  b e tw e e n  1 
a n d  4 9  day s a í te r  s ta r tin g  to p ira m a te  th e ra p y , w i th  8 5 %  
o f cases  o c c u n in g  vvith in  t h e  f iis t  2  w e e k s . A lso r e p o r te d  
w e re  cases o f  a c u te  b i la te ra l  m y o p ia  (17  p a tie n ts ) , s u p ra -  
c h o ro id a l e tíu s io n s  (9 ), s d e r i t i s  (4), b le p h a ro s p a s m  (2), 
o c u lo g y ric  crisis (2 ), a n d  m y o k y m ia  (1). D ip lo p ia  a n d  n y s-  
ta g m u s  vvere r e p o r te d  w ith  d a ily  doses o f a t  lea s t 2 0 0  to  
4 0 0  m g  to p ữ a m a te .

1. Gubbay ss. The occurrence of đrug-induced myopỉa as a transỉent sỉde 
effect of topiramate. Epiỉepsia 1998; 39:451.

2. Sen HA ti  ai. Topìramaie-ỉnduced acute myopia and retỉnaỉ striae. Arck 
ữphthũbnol 2001; 119: 775-7.

3. Rhee DJ. etal. Biỉateral angỉe-cỉosure glaucoma and ciliary body sweiling 
from topiramate. Arch Ophthữlmol 2001; 119:1721-3.

4. CSM/MCA Topỉramaie (Topamax); acute myopỉa and raised ỉnưaocuỉar 
pressure. Currẽnt Problems 2002; 28: 4. Aỉsõ avaỉlable at: h ttp://w w w . 
m hra.gov .uk/hom e/idcplg?IdcServ ice*G E T _FlL E 6-dD ocN am e*- 
CON007454frRevÌsionSelcciionM ethod=LaiestR eleased (accessed 
09/06/08)

5. Fraunrddcr FW. tt  a i  Topừamate-assnciated acute. bilateral, secondary 
angle-dosure glaucoma. OphihãìmolũỊỊy 2004; 111: 109-11.

Effects on rtie liver. F o r re p o r ts  of h e p a to to x id ty  asso - 
c ia ted  w ith  th e  a d d it io n  o f to p ira m a te  to  a n tie p ile p tic  
th e ra p y  w ith  c a rb a m a z e p in e  o r  v a lp ro a te  see  A n tiep ilep -  

I úcs. u n d e r  I n te r a a io n s .  o n  p. 516 .3  a n d  p. 557 .3  resp e c -  I 
I lively . j
> I

Effects on mental function. F o r a rev iew  o í  th e  e ỉíe c ts  of 1 
a n tie p ile p tic  th e r a p y  in c lu d in g  to p ira m a te  o n  coỊnition a n d  ị 
mcoả ( in c lu d in g  th e  risk  of s u id d a l  id ea tio n ) , see p . 5 08 .3 .

Effech on the nervous System. H y p e r th e tm ia  w a s  
re p o r te d  in  1 0 .5 %  o f p a tie n ts  tak in g  to p ira m a te  c o m p a re d  
w ith  0 .1 5 %  of p a tie n ts  ta k in g  o th e r  a n tie p ile p tic  d ru g s  in  
o n e  c e n tr e . ' c h i ld r e n  u n d e r  th e  age o f 6 yea rs , p a tie n ts  o n  
d aily  doses  o f 6 m g /k g  o r  m o re , a n d  th o se  ex p o sed  to  h ig h  
a m b ie n t te m p e ra tu re s  vvere m o s t a t  risk . L icensed  p ro d u c t  
in to rm a tio n  re c o m m e n d s  th a t  c h ild ren  sh o u ld  b e  m o n i-  
to re d  close ly  ío r  d e c re a se d  sw e a tin g  a n d  h y p e rth e rm ia ,  
e s p e d a lly  d u r in g  w a tm  o r  h o t  w e a th e r .  C a u tio n  is also  
ad v ise d  w h e n  g iv in g  to p ira m a te  w ith  o th e r  d ru g s  k n o w n  
to  c a u se  s im ila r  e tíe r ts ,  fo r e x a m p le , c a rb o n ic  a n h y d ra s e  
in h ib ito rs  a n d  a n tim u sc a r ln ic s .

H em ip aresis  th a t  reso lv e d  o n  w ith d ra w a l o f  to p ira m a te  
h a s  b e e n  re p o r te d 2 in  2 p a tie n ts ,  a lth o u g h  b o th  a lre a d y  h a d  
c o m p ro m ise d  n e u ro lo g ic a l  tu n c tío n .

1. Ziad EK, ctứl. Age. dose, and environmenỉal lemperature are rỉsk íactors 
ỉor topiramaie-rclated hypcnhcrm ia. Neurology 2005; 65: 1139—40.

2. Stcphen u ,  et a l  Transient hemiparcsis with loptramaie. BM J1999; 318: 
845

Effects on sexual function. T o p ira m a te  h a s  b e e n  a s so d a te d  
w ith  se x u a l d y s íu n c t io n 1'3 in  m a le  a n d  te m a le  p a tie n ts ;  in  
all cases sy m p to m s  reso lv e d  w ith  do sag e  r e d u c tio n  o r  
w ith d ra w a l o f th e  d ru g .

1. HoUkamp M. ct aỉ. Erectììe dysfunaion with topiramate. Epiìepsia 2005;
46: 166-7.

2. Sun c. et al. Reversiblt anorgasmia wỉth toptramate therapy íor 
headache: a rcpon o ỉ 7 paticms. Headache 2006; 46: 14Ỉ0-3.

3. Calabrò RS. et al. Topiramate-induced ercailc đyshinaion. Epiltpĩy 
Bthav 2009; 14: 560-1.

Precautions
T o p ira m a te  s h o u ld  b e  u se d  w ith  c a u tio n  in  p a tie n ts  w i th  
r e n a l  o r  h e p a ric  im p a in n e n t .  A d e q u a te  h y d ra t io n  is 
rec o m m e n d e d  to  r e d u c e  th e  risk  o f d e v e lo p in g  re n a l ca lcu li, 
e sp e d a lly  ìn  p red isp o se d  p a tie n ts .

C a re  is r e q u i r e d  w h e n  w i th d ra w in g  to p ir a m a te  
th e ra p y — see a lso  U ses a n d  A d m in isư a tio n , p . 551 .1 .

Breast ỉeeding. F o r  c o m m e n t  o n  a n tie p ile p tic  th e ra p y  a n d  
b re a s t  íee d in g , see  p . 5 08 .3 .

Driving. Fot a conunent on antiepileptic drugs and driv- 
ing, see p. 509.2.

Porphyria. T h e  D ru g  D a ta b a se  lo r  A cu te  P o rp h y ria , c o m - 
p ile d  b y  th e  N orvveg ian  P o rp h y ria  C e n ơ e  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  Svveden, classilies to p ira m a te  as 
p ro b a b ly  p o rp h y rin o g e n ic ;  it  s h o u ld  b e  p resc rib e d  o n ly  fo r 
c o m p e llin g  re a so n s  a n d  p r e c a u tio n s  s h o u ld  b e  c o n s id e red  
in  all p a tie n ts .1

1. The Drug Daỉabase íor Acute Porphyria. Available at: hỉtp://www. 
drugs-porphyria.org (accessed 17/10/11)

Pregnancy. F o r  c o m m e n ts  o n  th e  m a n a g e m e n t  of e p ilep sy  
d u r in g  p re g n a n c y , se e  p . 5 09 .2 .

Interactions
T h e re  a re  c o m p le x  in te ra c t io n s  betvveen  a n tíe p ile p tic s  a n d  
to x id ty  m à y  b e  e n h a n c e d  v v ith o u t a  c o ư e s p o n d in g  in c re a se  
in  a n tie p ile p tic  ac tiv ity . S u c h  in te r a a io n s  a re  v e ry  v a ria b le  
a n d  u n p re d ic ta b le  a n d  p lasm a  m o n ito rin g  is o í te n  a d v isab le  
w ì th  c o m b in a tio n  th e ra p y .

R e ĩe re n c e s .
1. Bialer M, et al. Pharmacokinetic interaaions of [Opiramate. Cỉin 

Pharmacokinet 2004; 43: 763-80.

A n tiep H e p tic s . I n  p h a rm a c o k ih e tic  s tu d ie s  h e p a tic  e n z y n  e 
in d u c e rs  su c h  as carbamaĩepine,1̂  phenobarbital,1 a r d  
phenytoin’-2 w e r e  re j)o rte d  to  d e c rease  th e  p lasm a  concei 
t r a t io n  o f to p ừ a m a te .

F o r  t h e  e ffe c t o f  to p ir a m a te  o n  p h e n y to in  a n d  
c a rb a m a z e p in e , see  p . 5 4 3 .2  a n d  p . 516 .3 , r e s p e c tiv e l '. 
F o r  re p o r ts  o f  a n  in c re a se d  risk  o f h e p a tic  im p a irm e n t  i 2 
p a tie n ts  ta k in g  to p ira m a te  w ith  v a lp ro a te , see  p . 557 .3 .

1. Bourgeois BFD. Drug hueractíon proíile ot topiramate. Epiỉepsia 199 >; 
37: (suppl 2); S14-S17.

2. Contin M. tí  ai. Topiramate iherapeutíc monitoring in pattents vvii h 
epilepsy: e tĩe a  of concomỉtant antìepileptic drugs. Ther Drug Monù 200 !; 
24: 332-7.

3. M imrod D, et aỉ. A  comparative study of the e ffea  of earbamazepine ar d 
valproic acld on the  pharmacokinetics and meiabolíc protìle if 
topiramate at steady State in patients with epilepsy. Eptitpsia 2005: 4  >: 
1046-54.

C a r d ia c  g ly c o s id e s .  F o r  th e  e íle c t of to p ừ a m a te  o  1 
dìgoxin, s e e  p . 1357 .1 .

G x i ic o s te ro id s .  F o r t h e  e ííe c t of to p ira m a te  o n  cortico í - 
te ro id s , see  p . 1619.3 .

S e x  h o r m o n e s .  F o r th e  e ữ e c ts  of a n tie p ile p tic s  i n d u d i n ; 
to p ira m a te  o n  oral contraceptives, see p . 2 2 4 3 .2 .

Ph armacokineHcs
T o p ira m a te  is rea d ily  a b so rb e d  a f te r  o ra l  doses. vvith p e a ■: 
p lasm a  c o n c e n tra t io n s  o c c u rr in g  a í te r  a b o u t 2 lio u r ;. 
B io a v a ila b ility  is n o t  a ííe c te d  b y  th e  p re se n c e  of fooc. 
P ro te in  b in d in g  is a b o u t  9  to  1 7 % . T h e  v o lu m e  c t  
d is tr ib u tio n  in  vvom en is a b o u t  ha]f th a t  Í11 m e n . T o p ira m a t:  
c rosses  th e  p lac e n ta l  b a r r ie r  a n d  is d is tr ib u ie d  in to  b rc a s ; 
m ilk .

In  h e a l th y  s u b je a s  to p ira m a te  is n o t e x te n s iv e l’ ' 
m e ta b o lis e d ; hovvever, u p  to  50%  o{ a  dose m a y  u n d e rg c  
m e ta b o lism  in  th e  liv e r  in  p a tie n ts  a lso  rec e iv in g  en z y m e  
i n d u d n g  d ru g s. It is e lim in a te d  c h ie íly  in  u r in e , as 
u n c h a n g e d  d ru g  a n d  m e ta b o lite s ; m e a n  p lasm a  e lỉm ỉn a tio r . 
h a lM iíe  is a b o u t 21 h o u rs .  S te a d y -s ta te  co n c en rra tio n :. 
o c c u r  a h e r  a b o u t  4  to  8 day s in p a tie n ts  vvith n o rm a l  re n a  
íu n c t io n . C lea ra n c e  is d e c re a se d  in p a tie n ts  w ith  im pairet: 
r e n a l  o r  h e p a tic  (u n c t io n .  a n d  s te a d y - s ta te  p lasm ; 
c o n c e n tra t io n s  m ay  n o t  o c c u r for 10 to  15 d a y s  in thf 
ío tm e r .  c h i ld r e n  e x h ib it  a h ig h e r  d e a ra n c e  a n d  sh o n e ỉ 
e lim in a tio n  h a lM iỉe  t h a n  ad u lts .

T h e  p h a rm a c o k in e tic s  of to p ìra m a te  m a y  b e  a ffec ted  b \ 
u se  w ith  o th e r  a n tie p ile p tic s  (see u n d e r  In te ra c tio n s  
a b o v e ).
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Preparations
Proprietory P reparationỉ (details are given in  Volum e B)

Single-ingredient Preparations. Arg.: N eutop; Topam ac; Topiaal; 
T opirexf; Zinalow; Austral.: Epiram ax; Epiram ax; Tamate; 
Topam ax; Austria: Topam ax; Topilex; Belg.: Topam ax; Braz.: 
A m ato; Sĩgmax; Topam ax; Toptil; C an ad Topam ax; Chile-. Pir- 
across; Topam ax; Topictal; Toprel; China: Topam ax (3ẻH ); Cz.: 
Epim axan; Erravia; TopaBs; Topam ax; Topilept; Topilex; Topi- 
m ark; Topiragist; Z idoxen Denm.: E p itom ax t; M aritop; M ono- 
top; Topaben; T opam axt; Topimatil-ị-; Topimax; Topiratore; 
Bin.: Topúnax; Fr.: Epitom ax; Ger.: Topam ax; Topiragam m at; 
T o p iram ed t; Gr.: Jadix; Letop; Pứantal; Topamac; Topepil; 
Topừeí; Toram at; Hortg Kong: Topamax; Hung.: Epilania; Eto- 
pro; Talopam ; Topam ax; Topepsil; Topilex; India: Epim ate; Epi- 
tom e; Epitop; Nextop; Topam ac: Topam ate; Indon.: Topamax; 
Irì.: Topam ax; Topiram a; Topit; Israel: Topam ax; Topitrim; 
ItaL: Topam ax; Jpn: Topina; Mataysia: Topam ax; Mex.: 
Nabian-K ỷ; Topamax; Neth.: E pitom ax t; E ru d a n t; Sym topii- 
a m f; Topam ax; Topepsil; Topilept; T op itex t; Norw.: Topimax; 
NZ: Topam ax; Phữipp.: Epim ate; Epitop; Topam ax; Pol: Epi- 
m axan ; Epiram at; Epitoram ; Erudan; E tòpro ; M onotop; Symto- 
piram ; Topam ax; Topiegis; Topilar; Topigen; TopiLek; Topimatil; 
Topimerck; Topistad; Toram at; Z idoxer Port.: A m lix t; Arroser- 
tra; B lu a n tin a t; O lan d ic  Pirepil; Tomix; Topam ax; Toptrix t; 
Vermedis; Rus.: M axnop ir (MaKcnTonHp); Topalepsin
(TonanencHH); Topam ax (TonaMaKC); Topirom ax (TonHpoMaKC); 
Topsaver (Toncaíep); Toreal (Topeaa); S.AỊr.: Epitoz; Piramax;

All cross-reíerences refer to entries in Volume A
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Topalex; Topam ax; Toplep; singapore: Topam ax; Spain: Acomi- 
d l; B ip o m ax t; Epilm ax; Fagodol; Topam ax; Topibrain; Topimy- 
Ianf; Swe<L: Topim ax; Switz.: Topam ax; Thai.: Topam ax; 
Turk.: Letop; N orom at; Topam ax; UK: Topam ax; ukr.: Epira- 
m at pim paM ar); R a n to p ừ  (PaHTonip)t; Topilepsin (TonmienCMH); 
T opirom ax (ToBHpOMaxc); USA: Topam ax; Topiragen; Trokendi; 
vẽneỉ.: Topam ax.

Multì-ingredient Preparations. USA: Qsymia.

Pharm acopoeial Preparations
USP 36: T opiram ate Tablets.

Trimethadione IBAN. riNNi 
Trimetadíon;. Trimetadiona; Trimetadionas; Trimetadioni; 
Trimethạdion; TrimétHadione; Trimethadionum; Trimethi- 
num; Troxidone; TpMMeTaqMOH.
3,5,5-TrìmethyM,3-oxazolídine-2,4-cjione.
QH9N03=143.1 - ■ ■ ■ ■ ■ ■ ■  '■ - - v < >
CAS —  127-48-0.
ATC —  N03AC02.
ATC Vet —  QN03AC02.
UNII —  R7GV3H6FQ4.

P h a r m a c o p o ẽ a s .  I n  Eur. (se e  p .  v ii) , ínt., a n d  Jpn.
P h . E u r."8 : (T rim e th a d io n e ) . C o lo u r le s s  o r  a lm o s t c o lo u rless  
crysta ls. S o lu b le  i n  w a te n  v e ry  s o lu b le  in  a lc o h o l. P ro te c t 
fro m  lig h t.

Proỉile
T r im e th a d io n e  is a n  o x a z o Iid in e d io n e  a n tie p ile p tic  t h a t  has  
b e e n  g ív e n  in  t h e  t r e a tm e n t  o f  a b s e n c e  se iz u res  r e ừ a c to r y  to  
o th e r  a n tie p ile p tic s . H o tv ev er, b e c a u s e  oí its  p o te n tia l  
to x id ty ,  o th e r  a n tịe p ile p tic s  a re  p r e íe r r e d  (see  E pilepsy , 
p . 5 0 6 .1 ).

P re g n a n c y . C h a ra c te r is tic  c o n g e n ita l  m a lío rm a tìo n s , 
te rm e d  t h e  íe ta l t r im e th a d io n e  sy n d ro m e , h a v e  b e e n  asso- 
d a te d  w i th  th e  u s e  o f t r im e th a d io n e  In  p re g n a n c y .

F o r c o m m e n ts  o n  th e  m a n a g e m e n t  o f ep ile p sy  d u r in g  
p re g n a n c y , see  p . 5 09 .2 .

Valproate
Vầlpróẩto; Banbnpoaĩ.
NOTE. V a lp ro a te  is a  g e n e ric  t e r m  a p p lie d  to  v a lp ro ic  a d d  a n d  
its sa lts  a n d  e s te rs.

Valproic Acid /BAN, USAN, rlNNỊ 

•AbbÒtt-44089; Acide valpròĩque; Ácido 'dipròpilạcẻtịco; 
Ácído valproico; Addum Valproicum; Kyselina valproová; 
VạỊprolcổ, ácido; Valproiinihappo; Valproik Asit; Valproinệ 
rũgỉựs; Vạlproinsâure; Valproínsav; Valproinsyra,- Banbnpoe 
eaă kiácnoTa. ;;
2'Propylyaiẹric add; 2-Propylpentanoic acid.
QH,60 2=144.2 
Ớ s —  99-66-1.
ATC— -NŨ3AG01.
ATC Vet —  QN03AG0I. ■
UNII —  61401TZ5WI.

P h a rm a c o p o e ia s .  I n  Eur. (see  p . v ii) a n d  us.
P h . E u r .  8 : (V a lp ro ic  A d d ) .  A  c o lo u rless  o r  v e ry  s ligh tly  
y ellow , s lig h tly  v isco u s, d e a r  l iq u id . V ery  s lig h tly  so lu b le  in  
vvaten m is d b le  vvith  a lc o h o l a n d  w ith  d ic h lo ro m e th a n e . It 
d isso lves  in  d i lu te  S olu tions o f  a lk a li h y d ro x id e s . S to re  in 
a ir t ig h t  c o n ta in e rs .
U SP 3 6 : (V alp ro ic  A d d ) .  A c o lo u r le s s  t o p a l e  y e llo w , slig h tly  
v iscous. d e a r  l iq u id  h a v in g  a c h a ra c te r is t ic  o d o u r .  S ligh tly  
so lu b le  in  w a te r;  í re e ly  s o lu b le  in  a lc o h o l  in  a c e to n e , in  
c h lo ro ío rm , in  e th e r ,  in  m e th y l  a lc o h o l, in  b e n z e n e , in  n- 
h e p ta n e ,  a n d  in  I N  s o d iu m  h y d ro x id e ;  s lig h tly  so lu b le  in
0 . IN  h y d ro c h lo r ic  a d d .  S to re  in  a ir t ig h t  glass, s ta in le ss  S te e l 
o r  p o ly e th y le n e  c o n ta in ẹ rs .

Sodium Valproate /BANM, riNNMi

Abbott-44090: Natrii Valpróas; Natrio valproatas; Natnúmval- 
•proaatti; NatriumVaìproat; Natrium-valproát; ;Nátrium-val- 
proát; NIK-240; Sodiunv valproate de; Sodyum Valproat; 
Valproate de Sodium; Valprdate Sodium (USAN); Valproato 
sódico; HaTprnă Ba/ibnpoaT. - 
Sodium 2-propyfvalerate; Sodium 2-propylpentanoate: 
C8H15Na02=1662 -v . ■-
0 5 —  1069-6&5.
ATC —  N03AG0Ì. - - ■
ÀTC Vet —  QN03AG01.
UNII —  SVOM6GYJOD.

P h a rm a c o p o e io s .  I n  Oĩin., Eur. (se e  p . v ii) , ĩnt., a n d  Jpn.

P h . E u r .  8: (S o d iu m  V a lp ro a te ). A  vvhite o r  aLm ost w h ite ,  
hygroscop ic , c ry sta llin e  p o w d e r . I t  e x h ib its  p o ly m o rp h is m . 
V ery  so lu b le  in  w a te r; íre e ly  so lu b le  in  a lc o h o l  S to re  in  
a ir t ig h t  c o n ta in e rs .

Valproate Pivoxỉl Ir/NNỊ

CHF-1504; Valproato de pivoxilo; Valproato .pivoxilo; 
Valproạtúm Pivoxilum; Banbnpoaĩ (iMBOKCnn. . 

Hydroxymethyl 2-propylvalerate pivalate.
CÚH260 4= 2 5 á 4  
CAS —  77372-61-3.
ATC —  N03AG01.
ATCVet— ỌN03AG01.
UNII —  9FSA05A29T.

Vdlproate Semisodium ỊriNN)

Abbott-5071 ỉ;  Divalproex Sodium (USAN); Semlsodium 
Valproate (BẠN); Valproatẹ Semisodique; Valproato semi- 
sódico; Valpròatum Seminatricum; Ba/Ibnpoaĩ CeMHHaTpnũ.
2-Propỵlva|eric add— Sodium 2-propylvalerate (1:1); Sodium 
hydrogerr bis(2-propylva!erate) oligomer. V ■ 
C,6H3,NaO4=310.4 
0 5  —  76584-70-8.
ATC —  N03AG01.
ATC Vet —  QN03AG0Ĩ.
UNII —  644VL95Ả06.

P h a rm a c o p o e ia s .  In  us.
U S P  36 : (D iv alp ro ex  S o d iu m ). A w h i te  to  o f f-w h ite  p o w d e r .  
S o lu b le  in  a c e to n e ; p rac tic a lly  in so lu b le  i n  a c e to n itr ile ;  v e ry  
so lu b le  in  c h lo ro ío n n ; fre e ly  so lu b le  in  e th y l  e th e r  a n d  in  
m e th y l a lc o h o l. S to re  in  a ir t ig h t  c o n ta in e rs .

Valpromỉde /riNN)

Dipropilacetamida; Dipropylacetamide; Valpromida; Valpro- 
. midum; BanbnpoMMfl.
2-Propylvaleramide.
C8H,7NO=143.2 
CÁ5 —  2430-27-5.
ẠTC —  N03AG02.
ATC Vet —  QN03AG02.
UNII —  RUA6CWU76G.

Uses and Administration
V a lp ro a te  ứ  a n  a n tie p ile p tic  u s e d  p a rt ic u la r ly  in  th e  
t re a tm e n t  o l p r im a ry  g e n e ra lis e d  s e ữ u re s ,  h a s  n o ta b le  
b e n e d t  in  a b se n c e  a n d  m y o d o n ic  s e ữ u re s ,  a n d  is a lso  u se d  
for p a rt ìa l  se iz u res . Its a c tio n s  a re  c o m p le x  a n d  its  m o d e  o f 
a c tio n  in  e p ile p sy  is n o t  íu lly  u n d e rs to o d . V a lp ro a te  is also  
u se d  to  t re a t  th e  a c u te  m a n ic  p h a s e  o f  b ip o la r  d iso rd e r  a n d  
fo r  th e  p ro p h y la x is  o f  m ig ra in e .

F o rm s  u s e d  i n d u d e  th e  s o d iu m  sa lts  ( v a lp r o a te  
s e m iso d iu m  a n d  s o d iu m  v a lp ro a te ) , th e  a m id e  d e riv a tlv e  
(v alp ro ra id e) , a n d  v a lp ro ic  a d d .  M a g n e s iu m  v a lp ro a te  h a s  
also  b e e n  trie d  a s  h a s  c a lđ u n i  v a lp ro a te . V a lp ro a te  s h o u ld  
p re le ra b ly  b e  ta k e n  w ith  o r  a fte r  food.

In  th e  t r e a tm e n t  o f e p i l e p s y  (p . 554 .1 ) th e  d o se  s h o u ld  
b e  a d ju s te d  to  t h e  n e e d s  o f  th e  ỉn d iv id u a l p a tie n t  to  a c h ie v e  
a d e q u a te  c o n tro l  of se iz u res . P lasm a c o n c e n tra t io n s  oỉ 
v a lp ro a te  (se e  P h a rm a c o k in e tic s ,  p . 5 5 8 .1 )  a re  n o t  
c o n s id e red  to  b e  a u s e tu l  in d e x  o f e ííica c y  a n d  th u s  th e i r  
ro u tin e  m o n ìto rin g  is g e n e ra lly  n o t  h e lp íu l .
•  A su g g ested  in itia l oraỉ d a ily  d o se  oi sodium vaỉproate is 

6 0 0  m g  g iv e n  in  2 d iv id e d  doses. T h e  d a ily  do se  m a y  b e  
in c re a se d  b y  2 0 0  m g  e v e ry  3 day s to  a u s u a l  r a n g e  o f  1 tò  
2 g d aily  (20  to  3 0 m g /k g  d aily); u p  to  a  m a x ím u m  of 2 .5  g 
d a ily  m a y  b e  n e c e s sa ry  if a d e q u a te  c o n tro l  h a s  n o t  b e e n  
a c h ie v e d . M o d iíìe d -re le a se  ío rm u la tio n s  a re  a v a ila b le  to  
m in ú n ise  Q u a u a t io n s  in  p lasm a  c o n c e n tra tio n .
W h e n  o ra l do sag e  is n o t  possib le , s o d iu m  v a lp ro a te  m a y  
b e  g iv en  intravenously to  s ta r t  th e r a p y  o r  to  c o n t in u e  
th e ra p y  p re v io u s ly  g iv e n  o ra lly . A  su g g e ste d  d o se  t o  begin 
th e ra p y  is u p  to  10 m g /k g  b y  in tra v e n o u s  in je c tio n  o v e r  3 
to  5 m in u te s  íollovved  b y  in tr a v e n o u s  in íu s io n , a s  
ne c essa ry , u p  to  a  m a x im u m  of 2 .5  g  da ily . T o  amtinue 
th e ra p y  in tra v e n o u s ly ,  d o ses  a re  t h e  sa m e  a s  th e  
p a tie n t’s p rev io u s  o ra l  dose . In  th e  U SA , in t ta v e n o u s  
s o đ iu m  v a lp ro a te  is  g iv e n  in  doses  e q u iv a le n t  to  th o se  
u s e d  o ra lly  fo r  v a lp ro ic  a d d  (see  b e lo w ).

•  A  su g g e stẽ d  in it ia l  o ra l  do se  o f  vaíproic acid is  10 to  
1 5 m g /k g  d a ily  in c re a se d  a t  o n e -w e e k  in te rv a ls  b y  5 to  
lO m g /k g . T h e  m a x im u m  r e c o m m e n d e d  d o se  o f v a lp ro ic  
a d d  in  th e  U K  is 3 0 m g /k g  d a ily  w h e re a s  in  th e  U S A  i t  is 
6 0 m g /k g  d a ily . V a lp ro ic  a d d  m a y  b e  g iv e n  in  2  to  4  
d iv id e d  doses.

• Válproate semisodỉum is g iv e n  o ra lly  in  d o ses  e q u iv a le n t  
to  th o se  u s e d  fo r  o ra l  v a lp ro ic  a d d  (se e  a b o v e ).

Topiramate/vdproate 553

•  T h e  am ide d e riv a tiv e  o f v a lp ro ic  a d d ,  valpromide, is also 
u se d  in  som e c o u n tr ie s . U su a l o ra l doses h a v e  ra n g e d  
t o m  600 m g  to  1 .8 g  da ily , i n  d ỉv id ed  doses.

F o r de ta ils  of v a lp ro a te  doses i n  c h ild ren , see b e lo w .
As w ith  o th e r  a n tie p ìle p tic s , w ith d ra w a l o l v a lp ro a te  o r 

tra n s it io n  to  o r  f ro m  a n o th e r  ty p e  o f a n tie p ile p tíc  th e ra p y  
s h o u ld  be m ade  g ra d u a lly  to  a v o id  p re d p i ta t in g  a n  in c re a se  
in  th e  íre q u e n c y  o f  se izu res . F o r  a  d iscu ssio n  o n  w h e th e r  p r  
n o t  to  vvithdravv a n tie p ile p tic  th e ra p y  in  s e iz u re -fre e  
p a tie n ts , see p. 5 0 6 .1 .

In  th e  t re a tm e n t  o f  a c u te  m a n ic  e p iso đ es  o f  b ỉ p o ỉ a r  
d ỉ s o r d e r  (p. 5 5 4 .1 ), th e  in itia l o ra ỉ d o se  o f valproatẹ 
semisodium is th e  e q u iv a le n t o f  v a lp ro ic  a d d  7 50  m g  d a lly  in
2 o r  3 div ided  doses. T h e re a ỉte r , th e  do se  is in c re a se d  as 
rap id ly  as possib le  to  a c h ie v e  th e  o p tim a l resportse ; th e  
u s u a l  range is 1 to  2 g  d a ily  w i th  a  m a x im u m  o f u p  to  
6 0 m g /k g  daily . P a tie n ts  re c e iv in g  doses  h ig h e r  th a n  
45  m g /k g  daily s h o u ld  b e  rare h x lly  m o n ito re d . Vatpromide 
h a s  aỉso  b een  u se d  in  so m e c o u n ữ ie s  fo r  b ip o lạ r  d iso rd e r  in  
doses sim ilar to  th o se  fo r  e p ile p sy  (see a b o v e ). •

In  th e  p ro p h y la x is  o ỉ  m ig r a in e  (see H ead ach e , p . 554 .2) 
v a lp ro a te  sem iso d ỉu m  is g iv e n  o ra lly  in  a  dose e q u iv a le n t  to 
v a lp ro ic  a đ d  2 5 0  m g  tw tce  d a ily ; u p  to  1 g  d a ily  m a y  b e  
n e c essa ry  in  so m e  p a tie n ts .

A d io n .  T he a c tio n s  of v a lp ro a te  a re  co m p le x  a n d  n o t  w ell 
u n d e rs to o d . As vvell a s  e n h a n d n g  c e n ơ a l  G A BA ergic n e u -  
ro tra n sm iss io n  a n d  in h ìb itin g  n e u ro n a l  so d iu m  c h a n n e ls , 
i t  a ííec ts  ceU ular s igna lling  System s su c h  as  th e  W n t/p -  
c a te n in  a n d  e x tra c e ũ u la r  s ig n a l-re g u la te d  k in a se  (ERK) 
pathvvays, a n d  h a s  ac tio n s  o n  in o sito l a n d  a ra c h id o n a te  
m etab o lism . In  a d d it io n  it  h a s  p o te n t  e ííec ts  o n  tra n sc rip -  
t io n  o f several g e n e s , m e d ia te d  a t  lea s t in  p a r t  b y  its  a c tio n  
as  a  d irec t h is to n e  d e a ce ty lase  in h ib ito r . I t  is p ro b a b le  th a t  
its  d in ic a l  e ữ ec ts  in  d iữ e re n t d iso rd ers  d e p e n d  o n  a  com bi- 
n a tio n  of su ch  p ro p e r tie s .1

1. Rosenberg G. The mechanisms oỉ action of vaỉproate in neiưopsychiaưic 
disorders: can w e see the íorest for the trees? Ceỉl Moỉ Ufe Sà  2007; 64: 
2090-2103. -  ■

/

A d m in is tro tio n  in  c h ild re n . V a lp ro a te  is u se d  ạs a n  
a n tie p iỉe p tic  in  c h ild re n  in  t h e  t r e a tm e n t  oi p r ỉm a ry  g e n - 
e ra lise d  se izures, n o ta b ly  fo r  ab sen c e  a n d  m y o d o n ic  sei- 
z u res , a n d  also  fo r  p a rtìa l s e iz u res . A vailab le  lo rm s  in d u d e  
th e  so d iu m  sa lts  (v a lp ro ate  se m iso d iu m  a n d  s o d iu m  va l- 
p ro a te )  o r  as v a lp ro ic  a d d . T h e  BNFC suggests  th a t  so d iu m  
v a lp ro a te  m ay  a lso  b e  u se d  fo r  in la n tile  spasm s.

A  suggested  in it ia l  ữral d o se  of sodium valproate fo r 
c h ild re n  w e ìg h in g  o v e r  20  k g  is 4 0 0 m g  d a ily  (ữ re sp ec tiv e  of 
w e ig h t)  in  2 d iv id e d  doses. T h is  m a y  b e  g ra d u a ỉly  in c re a se d  
to  a  u su a l  dose o f  2 0  to  30 m g /k g  daiỉy ; u p  to  a  m a x ỉm u m  of
3 5 m g /k g  daily  m a y  b e  n e c e s sa ry  if a d e q u a te  c o n tro l  h a s  n o t  
b e e n  ach ieved . C h ild re n  w e ig h in g  u n d e r  2 0  k g  m a y  b e  
g iv en  2 0 m g /k g  d a ily  in  2  d iv id e d  doses, w h ic h  m a y  b e  
in c re a se d  to  4 0  m g /k g  d a ily  o r  m o re  ư  n e c essa ry  (b u t  see 
b e lo w ). M o d iă e d -re lea se  ỉo rm u la t io n s  a re  av a ila b le  to  
m in im ise  A u a u a t io n s  in  p la sm a  c o n c e n tra tio n . A lte m a -  
tiv e ly  th e  8NFC suggests  th e  íollovvdng oraỉ or rectal doses, 
g iv en  acco rd ing  to  age:
•  n e o n a te s : in it ia ỉ ly  2 0 m g /k g  o n c e  d a ily  fo llo w e d  b y  a 

u su a l  m a in te n a n c e  do se  o f lO m g /k g  tw ice  d a ily
•  1 m o n th  to  12 yea rs : in it ỉa l ly  5 to  7 .5  m g /k g  tw ice  daily  

fo llow ed  b y  a  u su a l m a in te n a n c e  d o se  'of 12.5 to  
15 m g /k g  tw ice  daily ; u p  to  30  m g /k g  tw ice  d a ily  m a y  be  
g iv en  for in ỉa n t ile  spasm s (b u t  see  b e lo w )

•  o v e r  12 years: u su a ĩ a d u lt  d o ses  (see  a b o v e )
YVhen used  rec ta lly , th e  BNFC rec o m m e n d s  th a t  so d iu m  
v a lp ro a te  o ral s o lu tio n  m a y  b e  u se d  a n d  re ta in e d  fo r 15 
m in u te s ;  d ilu tio n  yvith vvater m a y  b e  re q u ire d , ư  n ecessa ry .

W h e n  o ral d o sa g e  is n o t  possib le, s o d iu m  v a lp ro a te  is 
l icen sed  for u se  intravertously to  s ta r t  th e ra p y  o r  to  c o n tin u e  
th e ra p y  p rev ỉo u s ly  g lven  o ra lly . T he  u su a l do se  is in  th e  
ra n g e  of 20 to  30  m g /k g  d a ily  b y  in tra v e n o u s  in je c tio n  o v e r  
3 to  5 m in u te s  o r  b y  in íu s io n ; u p  to  4 0  m g /k g  d a ily  o r  m o re  
m a y  b e  ne c essa ry  ư  a d e q u a te  c o n tro l is  n o t  a đ ũ e v e d  (b u t 
see  belovv). w h e n  sw itc h ín g  tro m  o ra l  to  in tra v e n o u s  
th e ra p y , th e  in tra v e n o u s  d o se  sh o u ld  b e  th e  sa m e  a s  th e  
es tab lish e d  o ra l d o se .

A lte rn a tiv e ly , th e  BNTC su g g e sts  g iv in g  n e o n a te s  
lO m g /k g  tw ice  d a ily  b y  in tr a v e n o u s  in je c tio n ; th o se  aged  
f ro m  1 m o n th to  1 2 y e a n m a y b e g iv e n  lO m g /k g ln it ia l ly b y  
in ư a v e n o u s  in je c tio n , fo llo w e d  b y  c o n tin u o u s  o r  in te r -  
m it te n t  in lu s io n , o r  in tr a v e n o u s  in je c tio n  in  2  to  4  d iv id e d  
do ses, u p  to  a  u s u a l  ran g e  o ỉ  2 0  to  4 0  m g /k g  da ily , a n d  o ld e r  
c h ild re n  m a y  b e  g iv e n  th e  u s u a l  a d u lt  doses  (see  a b o v e ).

W h e n  a  d o se  o v e r  2 0 m g /k g  d a ily  is  g iv en , reg ard less  o f 
ro u te ,  it  is rec o m m e n d e d  t h a t  p lasm a -v a lp ro a te  c o n c e n tra -  
tio n s  sh o u ld  b e  m o n ito re d . If  th e  d o se  e x ceed s 4 0  m g /k g  
daily , th e  p a tie n t 's  d in ic a ỉ  c h e m is try  a n d  h a e m a to lo g ic a l 
p a ra m e te rs  s h o u ld  a lso  b e  m o n ito re d .

T h e  BNFC S tates th a t  c h ild re n  o ! all ag es  m a y  b e  g iv en  
valproíc aãd in  d o se s  as f o r  s o d iu m  v a lp ro a te  (see  a b o v e ) . In  
th e  U S A  v a lp ro ic  a d d  is o n ly  lic e n sed  fo r  c h ild re n  ag e d  10 
y e a rs  a n d  o ld er, w h o  m a y  b e  g iv e n  th e  a d u lt  dose .

The Symbol t  denotes a preparation no longer actively marketed
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I n  t h e  USA, vaíproate semisođium m a y  a lso  b e  g iv e n  to  
c h ild re n  a g e d  10 y ẽ a rs  a n d  o v e r  in  t h e  u s u à l  a d u lt  d oses  (see  
p . 5 5 3 .2 )  fo r  th e  t r e a tm e n t  o f e p ile p sy .

BipoỊar disorder. V a lp ro a te , u s u a lly  a s  v a lp ro a te  s e m iso -  
d iu n v  is  in c re a sin g ly  b e in g  u s e d  a s  a n  a lte m a t ìv e  to  l ith -  
iu m  in  p a tie h ts  w i th  b ip o la r  d i so rd e r  (p . 3 9 7 .2 ). *•’  M o s t 
g u id e lin e s  c o n s id e r  i t  to  b e  a  H rs t- lin e  a l te m a t ỉv e  to  l ith -  
iu m  p a rt ic u la r ly  in  th o s e  w h o  h a v e  ra p id  c y d in g  d ise a se  
w ith  4  o r  m o re  a ỉíe c tiv e  e p iso d e s  a  y e a r  o r  in  th o se  vvith 
m ix e d  o r  d y sp h o ric  States. H o w e v e r, a  s tu d y ’  ía iled  to  
sh o w  p a rtic u la r  b e n e h t  in  ra p id  c y d in g  d isease , a n d  a  sys- 
te m a tic  r e v ie w  c o n s id e re d  t h a t  a n y  s h ií t  in  p resc rib in g  
p ra c tic e  ỉ n  ỉa v o u r  o f  v a lp ro a té  w a s  n o t  b a se d  o n  re liab le  
e v id e n c e  o f eỊB cacy ,10 a lth o u g h  a n o th e r  c o n d u d e d  it w a s  
e ffec tiv e  in  a c u te  m a  n ia .‘  A  m o re  r e c e n t  sy s te m atic  
r e v ie w u  c o n d u d e d  t h a t  y a ỉp r o a te  w a s  e ííe c tiv e  fo r  t h e  
r e l ie í  o f  d e p ressiv e  sy m p to m s  in  a c u te  b ip o la r  d iso rd e r, 
a n d  th e r e  w a s  n o  e v id e n c e  fo r  a n  in c re a se d  risk  o f  m a n ia .  
H o w e v e r, th e  s tu d ie s  o n  w h ic h  th is  c o n d u s io n  w as b a se d  
w e re  re la tìv e ly  sm ãll, a n d  a la rg e  c o n ư o l le d  s tu d y  w a s  
a d v o c a te d .
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Cushinĝ s syndrovne. S o d iu m  v a lp ro a te  h a s  b e e n  u se d  in  
th e  m a n a g e m e n t  o f C u sh in g 's  sy n d ro m e  (p. 2 5 5 9 .1 ).

Epilepsy. V a lp ro a te  ẳs o n e  o f t h e  d ru g s  o f  ch o ỉc e  ỉn  p a rt ìa l  
s ó z u re s ,  p r im a ry  g e n e ra lis e d  to n ic - d o n ic  se izu res , a b se n c e  
se izu res , a n d  m y o d o n ic  s e iz u re s  (p . 50 6 .1 ), a ỉth o u g h  ev i-  
d e n c e  fo r  so m e  o f  th e s e  15 laq Ịó n g . I t is a lso  th e  d ru g  o f 
ch o ic e  i n  e p ỉỉep tic  sy n d ro m e s ' s u c h  as t h e  L e n n o x -G a s ta u t 
sy n d ro m e  b e c a u se  o f i ts  w id e  th e r a p e u t ỉc  sp e c tru m , a n d  it 
m a y  b e  u se fu l  in  to n ic  o r  a to n ie  se iz u res  a n d  in ỉa n tỉle  
spasm s.
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Exhopyramidd disorders. V a lp ro a te  is One o f s e v era l 
d ru g s  w i th  G A B A ergic a c tio n  th a t  h a s  b e e n  tr ie d  in  t h e  
m a n a g e m e n t  o f  ta rd iv e  d y sk in e s ia  (see  u n d e r  E x tra p y ra -  
m id a l D iso rders , p . 1 0 4 9 .2 ).

Febrile convubions. S o d iu m  v a lp ro a te  h a s  b e e n  u se d  p ro -  
p h y la c tic a lly  in  c h iíd re n  th o u g h t  to  b e  a t  risk  o f r e c u r -

re n c e  o f  íeb rile  c o n v u ls io n s  (p . 5 1 1 .2 ), b u t  r o u t in e  u se  o f 
an tíe p ile p tic s  is n o  lo n g e r  re c o m m e n d e d .

R e fe re n c e s .
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H e a d a c h e .  V a lp ro a te , a s  v a lp ro a te  se m iso d iu m , m a y  b e  
u se d  ỉo r  th e  p ro p h y la x is  o f  migraine (p . 6 7 0 .3 )  in  p a tie n ts  
r e íra c to ry  to  d rũ g s  s u c h  as  p r o p ra n o lo l .1'7 V a lp rõ a te  h a s  
also  b e e n  s h o w n  to  b e  e ííe c tiv e  a n d  w e l l- to le ra te d  fo r  th e  
p ro p h y la x is  o ỉ  m ig ra in e  in  c h ild re n  a g e d  b e tw e e n  7  a n d  
16 years.*-’  I n ư a v e n o u s  v a lp ro a te  h a s  b e e n  tr ie d  i n  th e  
ơ e a tm e n t  o f a c u te  m ig ra in e  b u t  a  r e v ie w 10 c o n d u d e d  th a t  
its  u se  c o u ld  n o t  b e  re c o m m e n d e d . To d a te ,  p u b lis h e d  s tu -  
d ies h a d  m o s tly  b e e n  sm all, o p e n -Ia b e l, a n d  u n c o n tro lle d  
a n d  h a d  u se d  v a ria b le  do ses. V a lp ro a te  h a d  n o t  b e e n  
s h o w n  to  be  su p e r io r  to  o th e r  a n tim ig ra in e  d ru g s  a n d  h a d  
b e e n  in le r io r  to  p ro c h lo rp e ra z in e  in  o n e  s tu d y .

V a lp ro a te  h a s  a lso  b e e n  trie d  in  t h e  p ro p h y la x is  of 
p e rs is te n t  c h ro n ic  d aily  h e a d a c h e  in c lu d in g  tmsion-type 
headache (p. 6 7 1 .3 )  u n r e s p o n s iv e  to  o th e r  d r u g s ."

It h a s  also  b e e n  trie d  fo r  p r e v e n t io n  o f cluster headacht 
(p. 67 0 .1 ).
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Hiccup. V alp ro ic  a d d  m a y  b e  o f  v a lu e  in  th e  t r e a tm e n t  of 
i n ư a a a b le  h ic c u p s .1 e s p e d a l ly  th o se  o f  n e u ro g e n ic  o rig in . 
For th e  m a n a g e m e n t  o f in t r a a a b le  h icc u p s , see  u n d e r  
C h lo rp ro m a á n e . p . 1046.3 .
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HIV inỉedion and AIDS. As m e n t io n e d  u n d e r  P re c a u tio n s , 
p . 5 57 .1 , v a lp ro a te  a p p e a rs  to  in d u c e  re p lic a tio n  o f  HTV, 
a n d  th is  e f f e a  h a s  b e e n  u se d  to  r e d u c e  la te n t ,  a n d  th e r e -  
ío re  ư e a tm e n t - r e s is ta n t  H T V -infection  in  re s t in g  C D 4+  T- 
cells. In  a  p re lim in a ry  s tu d y ,1 4  H TV -positive p a tie n ts  o n  
HAART w e re  s ta r te d  o n  th e  íu s io n  in h ib i to r  e n íu v ir tid e  to  
im e n s iíy  th e ir  H1V t re a tm e n t  a n d  p r e v e n t  v ứ a l s p re a d  d u e  
to  v a lp ro a te ; o ra l  v a lp ro ic  a d d  (5 0 0  to  7 5 0 m g  tvvãce daily ) 
w as t h e n  in ư o d u c e d  a few  w e e k s  la te r  a n d  c o n tin u e d  ío r  
3 m o n th s .  In  3 o f th e se  p a tie n ts ,  th e  ír e q u e n c y  o f  la te n t  
in íe c tio n  in  re s t in g  T-cells s ig n ilic a n tly  d e c lin e đ  a f te r  e n fu -  
v irtid e  a n d  v a lp ro a te  t r e a tm e n t  w h e n  c o m p a re d  w i th  p re -  
u e a tm e n t  v a lu e s . Hovvever, a  la te r  s tu d y 2 ĩo u n d  th e  levels 
o i la te n tly  in fe c te d  T -cells  in  9  H TV -positìve p a tie n ts  
rec e iv in g  HA ART a n d  o ra l v a lp ro ic  a d d  fo r  a t  le a s t  3 
m o n th s  to  b e  s im ila r  to  th o se  o f p a tie n ts  re c e iv in g  H A A RT 
a lo n e . O th e r  s tu d ie s ’ 4 a lso  su g g e ste d  th e  b en e C ts  w e re  
sm all o r  a b se n t. A case  r e p o r t5 d e sc r ib e d  rap id  re b o u n d  
v ira e m ia  o c c u rr in g  in  a  5 4 -y ea r-o Id  m a n  w h e n  HA ART 
a n d  so d iu m  v a lp ro a te  w e re  s to p p e d  a l tc r  m o re  t h a n  2 
y e a rs  o f  th e ra p y , su g g e stin g  little  b e n e í i t  in  e ra d ic a tin g  
la te n  t  in ỉe c tio n .

1. Lehrman G, tí  al. Deplction of ỉatent HTV-1 míection in vỉvo: a proof-oí- 
concept study. Lanữt 2005; 366: 549-55.

2. Silidano JD, tí  a i  Stability oí the ỉatenr reservoir ỉo r HTV'1 ỉn patients 
receivừìg valproỉc add. J Iníect DU 2007; 195: 833-6.

ỉ .  Sagoi-Lerolle N, tí ai. ANRS EP39 ỉtudy. Prolonged valproic add  
ưeatm ent does not reduce the size of latent HTV reservoir. A1DS 2008; 
22: 1125-9.

4. Archin NM, ti  aỉ. Valproic add  vvithout ímeniiOed antivữal therapy has 
lỉmỉted ữnpact on persistent HIV inỉeciion oỉ rusting CD4+ T cells. AIDS 
2008; 22: 1131-5.

ĩ .  Steel A, tí  a i No chaoge to H1V-1 latenq- vvith vaỉproate therapy. AIDS 
2006; 20: 1681-2.

A d alig n an t n e o p la s m s .  V a lp ro a te  a p p e a rs  to  h a v e  
a n t i - tu m o u r  a a iv i ty ,  th o u g h t  to  b e  m e d ia te d  th ro u g b  th e  
in h ib i t ío n  of c e llu la r  h is to n e  d e a c e ty la se . I t  h a s  b e e n  
t r ie d 1' 9 u su a lly  as  a n  a d ju n c t  to  o th e r  a n tin e o p la s tic s  in  
th e  ư e a tm e n t  o f  v a rio u s  m a l ig n a n d e s ,  vvith  so m e  re p o r te d  
b e n e fit.

1. Bug G. tí  a i  Cỉỉnicaỉ trial of valproíc add  and alỉ-ưans retinoic a d d  in 
paúents vvỉth poor-risk aeute myeloid leukcmia. Canar2005; 104:2717- 
25.

2. Raffoux E  et aỉ. Treatment of clderly acute myeloid leưkemia vvith 
vaỉproic acd  and alỉ-trans retinoic add . HiĩematoloỊỊica 2005; 90: 986-8-

3. PUatrỉno c  tí ai. Increase ỉn pỉatelet count ỉn older, poor-risk patỉe its 
with acute myeloỉd ỉetikemỉa or myelodysplastỉc synđrom e treated vvith 
valproic a d d  and a ỉtarans rctỉnoỉc add . CanctT 2005; 104:101-9.

4. Chavez-Blanco K  t í  aỉ. Hlstone acetylaổon and h istone deacetylrise 
actỉvỉty of magnesium valproate in tum or and perỉpheral blood oỉ 
patỉents with cẻrvical cancen a phaae ĩ  study. Moì Cancer2005; 4:22 . Full 
versỉon: http://w w w  mnlt»nila r-fancer.com /contem /pdf/1476-4598 4- 
22.pdf (accessed 09/06/08)

5. M ũnster p, tí  al. Phase I triaỉ ofhistone deacetylase ỉnhỉbỉtion by valpriỉic 
add  followed by the topoisomeraỉe n  ỉnhibitor ep ìrub idn  ỉn  advanced 
soỉìd tumors: a Hỉniral and  translatỉonaỉ study. J Clin Oncol 2007; 25: 
1979-85.

6. Blum w, tí ai. Pha se I study of deđtabine aỉone or ỉn combỉnatỉon W! th 
valproic add  in acute myeỉoid leukemia. J ơin Oncol 2007; 25: 3884-* 1.

7. Michaeỉis M, tí aỉ. Valproic add  as anti-cancer drug. Cutt Pharm J 'es 
2007; 13: 3378-93.

8. Duenas-Gonzaỉez À, tí  át. Valproic add  as epìgenetic cancer d n  g: 
preclỉnỉcal, dinical and ĩranscriptỉonaỉ effects on solid tumors. Can er 
Treat Rtv 2008; 34: 206-22.

9. Beỉỉos F, Mahỉknecht u. Valproic add  and aỉi-trans retỉnoỉc add: m r  1- 
analysis oí a paỉliatíve treatm ent regimen in AML and  MDS paúcD s. 
Onkũlogừ 2008; 31: 629-33.

M ig ra ỉn e .  See  u n d e r  H e a d a c h e , ab o v e .

M u s d e  s p a s m .  T h e  m a in s ta y  o f  m a n a g e m e n t  ỡ f  spastia y 
is p h y s io th e ra p y  a n d  a n  a n tisp a s tic  d ru g  (se e  p . 2 0 1 4 .2 1. 
V a lp ro a te  h a s  b e e n  tr ie d  fo r  its  G A B A ergic a c tiv ity  a r d  
case  r e p o n s 1 of 4  p a tie n ts  w ith  sp a stỉc  c o n d it io n s  o f  v a  - 
io u s  ae tio ỉo g ie s  in d ic a te d  th a t  th e  a d d it io n  o f  v a lp ro a te  Ỉ 0 
th e  e x is tin g  reg im e n  o f  a m isp a stic  d ru g s  m ig h t  p r o d u te  
im p ro v e m e n ts  in  sp a stic ity  a n d  p a in ; h m h e r  s tu d ie s  a ie  
w a rra n te d .

V a lp ro a te  h a s  a lso  b e e n  trie d 2 in  th e  m a n a g e m e n t  o f  sti/ ■ 
man syndrome (see  u n d e r  M u sc le  S p asm # p . 1 0 6 4 .;)  
u n re s p o n s ỉv e  to  d iaz e p a m .

1. Zđchariah SB, tí aỉ. Positive response to oral divalproex sodỉuii 
(Depakote) in patients w iih spasũdty and pain. A m ỉM td S à  1994; 30:: 
38-40.

2. Spehlmann R, tí al. Improvement oí stiíí-man syndrome w ith sodiu 1 
valproate. NturoỉoỊy Ỉ98 Ỉ; 31: 1162-3.

M y o c lo n u s . V a lp ro a te  is u s e d  a lo n e  o t  w i th  d o n a z e p a n  
fo r co rtica l m y o d o n u s  (p. 5 1 1 .3 ).

N e u ro p a il ìic  p a in .  A l th o u g h  c a rb a m a z e p in e  is  th e  d r u g  c f 
ch o ice  in  th e  t re a tm e n t  o{ trigeminaỉ neuralgia (p . 1 1 .2 /, 
so d iu m  v a lp ro a te  is a n  a l te m a ú v e  a n tie p ile p tic  t h a t  m a  I 
be u se d  in  c a rb a m a z c p in e - in to le ra n t  p a tie n ts .  V a lp ro a t ỉ 
h a s  a lso  b e e n  tried , w i th  so m e  success , in  p a in fu l  diabeti: 
neuropathy' (p. 8 .2 ), poilherpetic neuraỉgia1 (p . 1 0 .3 ), a n d  
n e u ro p a th ic  cancer pain} (p . 7 .1 ). H o w e v e r, a  p la c e b o -c o n -  
tro lle d  s tu d y 4 d id n o t  fin d  a n y  b e n e ỉi t  vvith v a lp ro a te  th e r  • 
a p y  in  t h e  tre a tm e n t  o f p a in  in  d ia b e tic  a n d  n o n d i a b e t i : 
p o ĩy n e u ro p a th y .

1. Kochar DK, tí ai Sodium valproate for painĩul diabetỉc neuropathy: 
randomized double-blind placebo-eomroUed study. Q J Med 2004; 97 
33-8.

2. KocharDK, aal. Divalproex sodium ỉn them anagem entofpost-herpeti 
neunlgia; a randomized double-blind placebo-conưolled study. QJMí 
2005; 98: 29-34.

3. Hardy JR. tí ai. A phase n  study to establish the efficacy étnd toxỉcity ũ 
sodium valproate in paticnts vvith cancer-relaied neuropathic pain. 
Pain Svmptom Manaỷt 2001; 21: 204-9.

4. Otto M. t í  aĩ. Valproic ad d  has no eĩíect on pain in polyneuropathy:, 
ranđoraized, conưolled trìal. Neuroìogy 2004; 6a: 285-8.

P sy c h ia tric  d i s o r d e r s .  V a lp ro a te  h a s  p s y c h o ư o p ic  p ro p e r  
ties  a n d  h a s  b e e n  u se d  in  th e  m a n a g e m e n t  o f  b ip o la r  dis 
o rd e r  (see  a b o v e ) a n d  in  so m e  c o u n tr ie s  a s  a  m o o d  stab ili 
s e r  fo r  a u g m e n ta tio n  o f  a n tid e p re s s a n t  t h e r a p y  in  thc  
t re a tm e n t  o f r e s is ta n t  d e p re s s io n  (p. 3 9 8 .1 ). V a lp ro a te  ha! 
a lso  b e e n  trie d  in  v a r io u s  d iso rd e rs  fo r  t h e  c o n tro l  o) 
sy m p to m s su c h  as a g ila tio n , a g g ressio n . a n d  r a g e 1’2 (see 
D is tu rb e d  B e h a v io u r, p . 1 0 3 0 .2 ). H ovvever, a  sy stem atic  
re v ie w  o f th e  u se  o f  v a lp ro a te  fo r  a g ita tio n  in  d e m e n ú é  
fo u n d  n o  c o n v in d n g  e v id e n c e  o f e fficacy  a t  lo w  doses, 
a n d  a d v e rse  e llec ts  m a y  b e  u n a c c e p ta b le  a t  h ỉg h e r  d o se s .3 
V a lp ro a te  h a s  also  b e e n  re p o r te d 4-’ to  b e  e ỉh c a d o u s  as 
a d ju n c tiv e  th c ra p y  to  a n tip sy c h o tic s , b u t  a g a in . sy s tem atic  
revievv4 h a s  th ro v v n  d o u b t  u p o n  its  etH cacy . M ore  
rec e n tly , a  sy s te m atic  r e v ie w 7 fo im d  n o  d a ta  t o  s u p p o r t  OI 
r e fu te  th e  u se  of v a lp ro a te ,  e i th e r  a lo n e  o r  a s  a n  a d ju n c t  
to  an tìp sy c h o tic s , in  th e  t r e a tm e n t  o f  s c h ữ o p h r e n ia  
(p. 1 0 3 1 .3 ). I t  h a s  a lso  b e e n  tr ie d  in  a n x ie ty  d iso rd e rs  su c h  
as p a n ic  d iso rd e r3' 10 (p . 102 9 .1 ), a n d  p o s t- t ra u m a tic  stress  
d iso td e r11-12 (p. 1 0 2 9 .2 ).

1. Geradotỉ TD. Valproic ad d  treatm ent o í episodic explosiveness rcìated to 
braỉn injury. J Clin Psyehiatry 1994; 55 :416-17.

2. Narayan M, tí ai Treatm ent of dementỉa wỉth behavioral disturbaũces 
usỉng divalproex or a combinatỉon oỉ đivalproex and  a  neuroleptíc. J Cỉirt 
Psydtiatry 1997; 58: 351-4.

3. Lonergan E. Luxenberg J. Valproate preparations for agỉtatỉon in 
dementỉa. Avaiỉabie in The Cochrane Database of Systematìc Revievvs; 
Issue 3. Chichester: John  WUey; 2009 (accesseđ 26 /1L/09).

4. Wassef AA, t í  al. Randomized. pỉacebo-controỉỉed pỉlot study of 
divalproex sodium ỉn the treatm ent oỉ acute exacerbatíons o ỉ chrònic 
5chízophrenia. J Clirt Psỵchcpharmacol 2000; 20: 357-61.

5. Grove VE, tí  aỉ. Improvement of H untỉngton's dỉsease w ith olanxapine 
and valproate. N Ẽngl J Mtd 2000; 343: 973-4.

6. Basan A. et aỉ. Valproate as an adjunct ỉo  antỉpsychotícs íor 
schỉxophreoìa: a systematic revievv of randomized triaỉs. Schừopkr Res 
2004; 70: 33-7.

7. Schwarz c. tí ai. Valproate !or schizophrenia. AvaQable in  The Cochrane 
Database of Systematic Revìews; Issue 3. C hichester John  Wiley; 2008 
(accessed 06/08/09).
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8. Primcau ĩ ,  tí  ai. Vaỉproỉc ad d  and  panỉc dỉsorder. Can J  Pĩychiaữy 1990; 
35: 248-50.

9. Keck PE, t í  al. Valproate trta tm en t o i panic dỉsorder and lactate-induced 
panỉc attacks. Biol Psychiaứy 1993; 33: 542-6.

10. VVoodman CL, Noyes R. Panỉc disorden treaunent with vaỉproate. J  CUn 
Psyehiatry 1994; 55: 134-6.

11. pésler FA- Vaỉproate ỉn combat-reỉated posttraumatíc stress disorder. J  
Cỉin Psỵchiatrỵ 1991; 52: 361-4.

12. Petty F, et al. Valproate therapy  ío r chronic, combat-ỉnduced 
posttraumatỉc stress dỉsorder. J  Q in Pỉychơpharmaeol 2002; 22:100-101.

S t a t u s  e p i l e p t i c u s .  V a lp r o a t e  h a s  b e e n  u s e d  i n  absence  
s t a t u s  e p i l e p t í c u s  o n c e  t h e  i n i t i a l  a t t a c k  h a s  b e e n  b r o u g h t  
u n d e r  c o n t r o l  w i t h  i n ư a v e n o u s  b e n z o d ia z e p in e s ' a n d  h a s  
b e e n  c o n s i d e r e d  t o  b e  t h e  d r u g  o f  c h o ic e  t o  p r e v e n t  i t s  
r e c u r r e n c e . 2 I t s  p l a c e  i n  t h e  m a n a g e m e n t  o f  a m v u h iv e  
s t a tu s  e p i l e p t ì c u s  ( p .  5 1 0 .2 )  i s  l e s s  d e a r ,  b u t  i t  h a s  b e e n  
t i i e d ,  m a i n l y  a s  a  s e c o n d -  o r  t h i r d - l i n e  d r u g  i n  b e n z o d ia z e -  
p i n e - r e f r a c t o r y  p a t i e n t s , 3' 11 a n d  s o m e  c e n t r e s  h a v e  
i n c lu d e d  i t  i n  m a n a g e m e n t  p r o t o c o l s . 3

ỉ . Bauer J, Elger CE. M anagem ent o í status epỉlepticus ỉn adults. CVS Drugs 
1994; I: 26-44.

2. Berkovỉc SP, t í  a l  Vaỉproate prevents the recurrence oỉ absence statu* 
Nturology 1989; 39: 1294-7.

3. GLrouđ M. t ía ỉ .  Use o ỉ  injectable vaỉproỉc ad d  in status epỉỉepcỉcus: a pỉỉot 
study. Drug Invtst 1993; 5: 154-9.

4. Hovinga CA. t í  ai. Use o( Ỉntravenouỉ valproate in  three pedỉatric 
patíents vvith nonconvulsive or convulsive status epỉleptỉcus. Ann  
Pharmacother 1999; 33: 579-84.

5. Campistol J. t í  aỉ. Estado de mai convuỉsivo en eỉ nifio: experỉenda con 
vaiproato endovenoso, actuaỉỉzadón deỉ protocoỉo de tratamiento. Rev 
Neuroỉ 1999; 29: 359-65.

6. Pẹters CNA, Pohỉmann-Eden B. Intravenous valproate as an  innovatỉve 
therapy ỉn  seỉzure emergency sỉtuatíons indudĩng status epỉleptỉcus— 
experỉence ỉn 102 aduỉt patíents. Seừure 2005; 14: 164-9.

7. Umd! NA. t í  ai. Elũcacy of rapỉd IV admỉnỉstratỉon of vaỉproỉc add  for 
status epilepdcus. Ncunlogy 2005; 64: 353-5.

8. Misra UK, t í  aĩ. Sodỉum valproate vs phenytoin in status epileptìcus: a 
pilot study. Neurologỵ 2006; 67: 340-2.

9. o lsen KB, t í  a l  Valproaie is an  eữective. weU-toỉerated drug ỉor 
Qeatm ent o ỉ status epỉleptỉcus/serỉal aoacks ỉn adults. Atía Seuroỉ Scand 
2007; 187 (suppl): >1-4.

10. Aganvaỉ P, t í  aỉ. Randomỉzed study of intravenous vaỉproate and 
phenytoin in status epỉỉeptícus. Seừure 2007; 16: 527-32.

11. M ehta V. t í  ai. Intravenous sodium  valproate versus dỉazepam inỉusỉon 
for the conưoỉ oỉ reỉractory status epỉỉeptỉcus ỉn children: a randomlzed 
conưolled txỉaỉ. J  Ckild Neitrol 2007; 22: 1191-7.

Adverse Effects
T h e  m o s t  ừ e q u e n t ly  r e p o r te d  a d v e rs e  eH ects a s so tía te d  w ith  
v a lp ro a te  th e r a p y  a r e  g a s tto in te s tin a l  d is tu rb an c e s , p a rt i-  
c u la r ly  a t  th e  s ta r t  o ỉ  th e ra p y ;  e n te r ìc -c o a te d  lo rm u la tio n s , 
ta k ỉn g  d o se s  vvith m ea ls , a n d  s ta r t ỉn g  w i th  lo w  doses  m a y  
n ũ n im ise  s y m p to m s . T h e re  m a y  b e  in c re a se d  ap p e tite , a n d  
vveight g a in  is c o m m o n .

Less c o m m o n  a d v e ts e  eH ec ts  i n d u d e  o e d e m a , h e a d a c h e , 
re v e rs ib le  p ro lo n g a t io n  o f  b le e d in g  t im e , a n d  th ro m b o c y -  
to p e n ia . L e u c o p e n ia  a n d  b o n e  m a r r o w  d ep re ss io n  h a v e  
b e e n  re p o r te d .  N e u ro lo g ìc a l a d v e rs e  e S e c ts  in d u d in g  a ta x ia , 
tre m o r ,  s e d a tio n , le th a rg y , c o n h is io n , a n d  m o re  ra re ly  
e n c e p h a lo p a th y  a n d  c o m a , h a v e  o c c a s io n a lly  b e e n  
re p o r te d , a l th o u g h  t h e s e . a r e  o f te n  a s so d a te d  w ith  to o  
h ig h  a  s ta r t in g  d o se , in c re a s in g  d o ses  to o  rap id ly , o r  u se  vvith 
o th e r  a n tie p ile p tic s . V ery  r a r e  c ases  o f e x tra p y ra m id a l 
sy m p to m s  o r  rev e rs ib le  d e m e n t ia  a s s o d a te d  w i th  c e re b ra l 
a ư o p h y  h a v e  b e e n  re p o r te d .  In c re a s e d  a le r tn e ss  m a y  o c c u r, 
w h ỉc h  is g e n eraU y  c o n s id e re d  b e n e h d a l ,  b u t  occasio n a lly  
a g g re ss io n , h y p e ra c tiv ity , a n d  b e h a v io u ra l  d is tu ib a n c e s  
h a v e  b e e n  re p o r te d .  H e a r in g  lo ss  h a s  b e e n  n o te d . T h ere  m a y  
o c c ás io n a lly  be  ra sh e s , a n d . r a re ly , h ữ su tìsm , a cn e , to x ic  
e p id e rm a l n e c ro ly s is  a n d  S te v e n s - J o h n so n  sy n d ro m e  o r  
e ry th e m a  m u lt l ío rm e . T ra n s ie n t  h a ir  loss, so m e tũ n e s  w ith  
r e g r o m h  o f  c u rly  h a ir , h a s  o c c u rre d . I rre g u la r  perio d s , 
a m e n o r rh o e a ,  a n d  g y n a e c o m a s tia  h a v e  b e e n  re p o r te d  
rare ly .

L iver d y s íu n c t io n  i n d u d in g  h e p a tic  ía ilu re  h a s  occasion - 
a lly  b e e n  re p o r te d ,  u s u a lly  i n  t h e  h r s t  few  m o n th s  o f 
t re a tm e n t,  a n d  re q u ire s  v a lp ro a te  vvithdravval; th e re  h a v e  
b e e n  ía ta liú e s . E le v a tio n  o f  l iv e r  e n z y m e  v a lu e s  is c o m m o n  
b u t  n o rm a l ly  t r a n s ie n t  a n d  d o s e -re la te d .  H y p e ra m m o n a e -  
m ia  h a s  o c c u ư e d ,  e v e n  in  t h e  a b s e n c e  o f  o v e r t  h e p a tic  
ía ilu re , -a n d  is  so m e tim e s  a s s o d a te d  w ith  n e u ro lo g ica l 
sy m p to m s ; h y p e rg ly đ n a e m ia  h a s  a lso  b e e n  re p o r te d . 
P a n c re a tit is  h a s  a lso  b e e n  r e p o r te d  ra re ly , a n d  ỉa ta litie s  
h a v e  o c c u rre d ; p la s m a  a m y la se  s h o u ld  b e  m e a su re d  ư th e r e  
is a c u te  a b d o m in a l p a in , a l th o u g h  th e  v a lu e  o f s e rn rn  
a m y la se  a s  a  d la g n o s tic  to o l  h a s  b e e n  q u e s tio n e d — see  
E ffécts o n  th e  P a n c re a s , p . 5 5 6 .1 . I n  a  few  p a tie n ts  th e r e  
h a v e  b e e n  re p o r ts  o f  rev e rs ib le  d e íe c ts  In  r e n a l  tu b u la r  
ỉu n c t io n  (F a n c o n i 's  s y n d ro m e ).

C o n g e n ita l  m a l ỉo rm a tio n s  h a  v e  b e e n  re p o r te d  in  in ỉa n ts  
b o m  to  v v o m en  vvho h a d  re c e iv e d  a n tìe p ile p tic s  in d u d ỉn g  
v a lp ro a te  d u r in g  p re g n a n c y .

In íla m m a to ry  re a c tio n s  a n d  p a in  h a v e  b e e n  re p o r te d  a t  
t h e  in je c tio n  s ite  a f te r  in tr a v e n o u s  d o ses.

Incidertce of odverse efíeds. A d v e rse  e ííe c ts  w e re  p re s e n t  
in  71 o f  8 8  đ ũ l d r e n  r e c d v in g  so d iu m  v a lp ro a te  m o n o th e r -  
a p y 1 a n d , a l th o u g h  average ' d o se s  i n  th e se  p a tie n ts  w e r e  
s ig n ih c a n tly  h ig h e r  t h a n  in  t h e  17  vvith n o  a d v e rse  e ííec ts .

no diữerence in the plasma concentrations was seen 
between the 2 groups.
• Behavioural alterations seen in 56 ỉnduded irritability, 

longer and deeper sleep, superhdal sleep, hyperactivity, 
being more alert. lassitude, drowsiness, being more 
sodable, calmness, being happier, absent mindedness, 
being sadder, aggressiveness, being more skillỉul, and 
dodlity; it was emphasised that stimulatory reactìons 
were ãs ừequent as depressant effects

• Digestive disordeis occurred in 43 children with 
anorexia, abdomỉnal pain, and nausea and vomiting 
being the most trequent; diaưhoea, constìpatìon, an 
increase in appetite, and a gain in vveight also occurred. 
With the exception of a temporary increase in  plasma 
transaminase concentratìons in 2 patients, hepatic. or 
panaeatíc dysíunction was not seen

• Neurological changes in the fonn of ưemor, paraesthesia, 
or ataxia, occuning in onỉy 4 patỉents, were Iess hequent 
than either behavioural or digesúve reactions

• Miscellaneous reacdons induding polydlpsia, polyúria, 
diaphoresis, enuresis, hair loss, change in hair colour or 
texture, and rash were seen in 23 children

• Of the 71 children having reactions, therapy continued 
unchanged in 56, was changed in 3 either by alteiỉng the 
pharmaceutical ỉonnulation (syrup, tablets, granules), by 
changing the hequency of dosing, or by redudng the 
dose in 6, and in the remaining 9 children valproate 
therapy was stopped

1. Herraxư JL t í  a i. Side effects of sodỉum vaỉproate ỉn monotherapy 
controUed by pỉasma leveỉs: a study in 88 pedlatrỉc patíents. Epilepsia 
1982; 23: 203-14.

Camitine deRciency. Camirine deSdency may occasion- 
ally aríse during long-tenn use of valproate; although it is 
undear w hether camitine supplementation (p. 2053.3) is 
of value in children receivũig valproate, some neurologists 
consider it justified in seleaed cases, induding those with, 
or at risk of, severe acute toxidty such as valproate- 
induced hepatotoxidty.1

ỉ. De Ví vo DC, tí ai. L-Camitíne supplemematíon in chiỉdhood epỉlepsy: 
current perspectives. Epilqnữt 1998; 39: 1216-25.

2. Lheureux PER. tí aỉ. Sdence revỉew: camitine in the tteatmem oỉ 
valproic add-lnduced toxidty—what Ỉỉ the evỉdence? Crit Can 2005; 9: 
431-40.

3. Russdl s. Camỉtỉne as an antídote for acute vaỉproate toxỉtíty in 
chiỉdren. Curr Opin Pediatr 2007; 19: 206-10.

4. Lhcureux PE, Hantson p. Camỉtine In the treatment of valproic add- 
induced toxldty. Qin Taxicoỉ 2009; 47:101-11.

Effeds on the blood. Reports have implicated valproate as 
a cause of occasional neuaopenia,1'5 leucopenla,4 and 
thrombocytopenia.2 A 1-year prospectíve study involvũig 
45 patients íound that absolute neuưopenia developed in 
12 and thrombocytopenia in 15, but that the disorders 
were transient and sell-limitứig.2 However, neutropenia 
has occasionally been suffidently severe to vvarrant with- 
dravval of valproate.5 A case of delayed-onset neuơopenia 
assodated vvith valproate semisodium has been reported6 
in a 45-year-old man aíter almost 8 years of therapy; 
symptoms resolved when the drug was stopped. Red cell 
aplasia has also been assodated vvith valproate therapy.7-* 
A study’ involving 30 children indicated that valproate 
might produce symptoms similar to those of von Willeb- 
rand's disease; 19 of the 30 had a history of minor 
haemoưhage during therapy, and 7 had abnormal bleed- 
ing tímes. Factor v in  therapy might need to be given in 
patients receiving valproate who undervvent surgery or In 
whom bleeding was severe.

For a discussion of the eííects of antiepileptics, induding 
valproate, on serum tolate, see under Phenytoin, p. 540.2.

ỉ. iaeken J. tí al. Neutropenia during sodlum valproate treatment. A n h  Dừ 
Chiỉd 1979; 54: 986-7.

2. Barr RD, tí at. Valproic add and ỉmmune thrombocytopenia. A n h  Dis 
Child 1982; 57: 681-4.

3. VeỉU KS, Medina PJ. Valproỉc add-induced  neuưopenỉa. Ann 
P h a m a co th e r  2003; 3 7 : 8 1 9 -2 1 .

4. Couỉter DL. tí  aỉ. Valproỉc add therapy in chỉldhood epiỉepsy. JAMA 
1980: 244: 785-8.

5. Symon DNK. Russell G. Sodium valproate and neuưopenia. A n h  Dừ 
ÓĩiU 1983; 58: 235.

6. Stoner sc, tí ai. Delayed-onset neutropenia wỉth dỉvalproex sodium. 
Ann Pharmacother 2008; 42: 1507-10.

7. MacDougaỉỉ LG. Pure red ceU aplasia asscdated wỉth sodỉum valproate 
therapy.̂  JAMA 1982; 247: 53-4.

8. VVatts RG. tí  aỉ. Valproic add-induced cytopenias: evidence ỉor a dose- 
reỉated suppresnon of hematopoỉesls. J  Pediatr 1990; 117:495-9.

9. Kreuz w, tí at. Inductỉon of von Willebrand disease type I by vaỉproỉc 
add. Lanctí 1990; 335: 1350-1.

Effects on bone. For the eHects of antíepileptics ỉndudỉng 
valproate on bone and on caldum and vitamin D metab- 
olism, see under Phenytoin, p. 540.2.

Effects on the endocrine System. An early study1 reported 
that menstrual disturbances vvere assodated more oỉten 
wíth valproate than with other antìepileptìcs among 238 
vromen w ith epilepsy; 80% of those treated with valproate 
beíore 20 years of age had polycystic ovaries or hyperan- 
drogenism. A later study2 ỉound that the occurrence of 
polycystic ovaries in 105 epileptic women taking carba- 
mazepine or valproate was no greater than that in the

g e n e ra l  p o p u la tio n , a l th o u g h  v a lp ro a te  a p p e a re d  to  
in c re a se  g lu co se -s tim u la te d  p a n c re a tíc  in su lin  se c re tio n . 
S u b se q u e n t s tu d ie s3' 5 a n d  revievvs4' 9 s u p p o rt  t h e  a s so d a -  
t io n  b e tw e e n  v a lp ro a te  th e ra p y  a n d  re p ro d u c tìv e  e n d o - 
c r in e  d iso rders  a n d  m etab o lic  d is tu rb an c e s  in  te m a le  
p a tie n ts  w ith  e p ilep sy . H ow ever, a  c a u sa l l in k  c o u ld  n o t  
b e  es tab lish e d  s in c e  e p ilepsy  itseU  a ỉíe c ts  th e  e n d o c rin e  
System . S y m p to m s s u c h  as h y p e ra n d ro g e n ism , m e n s tru a l  
d ìstu rb an ces , p o ly cy s tic  ovaríes, w e ig h t ga in , a n d  in sn lin  
res is ta n c e  h a v e  b e e n  a ttr ib u te d  to  th e  d e v e lo p m e n t o ỉ 
po ly cy stic  o v a ry  sy n d ro m e  (p. 2 2 5 3 .3 )  in  so m e  p a tie n ts .  
O th e r  adv erse  effec ts o f  v a lp ro a te  o n  th e  e n d o c r in e  System  
in d u d e  d y slip id aem ia , h ỵ p o ca lcaem ia , a n d  h y p o th y ro id -  
ism .

F o r  m e n tìo n  ot t h e  e ổ e c ts  ol a n tie p iỉe p đ c s , in d u d in g  
v a lp ro a te , o n  sexual ỷunaion in  m a lẽ  ep ile p tic  p a tie n ts ,  see  
u n d e r  P h e n y to in , p .  5 40 .3 .

1. ỉsọịărvi JIT, t í  ai. Poỉyeystíc ovaiỉes and hyperandrogenỉsm ỉn  women 
takỉng vaỉproate ỉo r epilepsy. N B ngU M td  1993; 329: 1383-8.

2. Luef G ,tí aL Polycystic ovaries, obẽrity and imtilin resistance in  woraen 
wỉth epiỉepsy: a comparatỉve study oỉ caibamaxepine and vaiproỉc add  
in 105 WOIDOL ỈN euroĩ 2002; 249: 835-41.

3. Betts ĩ . t í a L A  study o í antkonvuỉsant medicatíon on ovarian íunctloQ 
in  a group ot  wom en vriih epUepsy w ho have only ever taken one 
anúcõnvtủsant compared with a group of women w ỉthout epQepsy. 
Seừure 2003; 12:323-9.

4. Mỉkkonen K e ta L  Long-tenn reprọducdve endocrine health  ỉn young 
ivomen wỉth epilepsy durỉng puberty. Naaviogy 2004; 62: 445-50.

5. Tan B. t í  aỉ. Vaỉproate-ỉnduceđ ỉnsulỉn resỉstance in prepubertaỉ gỉrỉs 
with epiỉepsy. J  Pedỉatr Endoerìnứ Mtíab 2005; 18: 985-9. Correction. 
ibid4 1134.

6. M orrdl MJ. Reprođuctỉve and metaboỉỉc đỉsorden ỉn w om en with 
epOepsy. EpUepna 2003; 44 (suppỉ 4): 11-20.

7. Rasgon N. The reỉackmshỉp benveen polycystic ovary syndrome and 
antícpữeptic drugs: a rcview of the evỉđence. J  Ctin Psydtopharmacoỉ 
2004; 24: 322-34.

8. Verrottí K  t í  ai. E ndoaine and metaboỉic.changes ỉn epỉỉeptỉc patìents 
reedving valproic add . J  Ptdùtír Bndoainoỉ Mtíab 2005; 18:423-30.

9. Isojỉrvi J . Disorden of reproduction In patỉents w ỉth  epữepsy: 
anúepOeptỉc đrug reỉated mcchanlsms. SráfTf 2008; 17:111-19.

E ffe d s  o n  th e  dver. A n  ea rly  review * o f th e  h e p a to to x ia ty  
o ỉ  v a lp ro a te  i n d u d e d  a n  ana lysis  o í  4 2  cases w i th  ía tã l 
h e p a tìtis , 3 cases w i th  a  Ẹ e y e 's - l ik e  sy n d ro m e , a n d  22  
in s ta n c e s  of h y p e ra m m o n a é m ia :
•  I n  19 s tu d ie s  t h e  in d d e n c e  o f  abnormal serum 

aminotremsferase a c tiv ity  ra n g e d  f ro m  0  to  4 4 %  vvith a n  
ov e ra ll i n d d e n c e  o f  11%  in  th e  1197  p a tie n ts  m o n lto re d ; 
in  th e  n o n - fa ta l  cases  ac tiv ity  w a s  u su a ỉly  b e tw e e n  o n e  
a n d  th re e  tim e s  t h e  u p p e r  l im it o f  n o n n a ỉ  a n d  w a s  n o t  
u sua lly , e x c e p t i n  th e  m o st se v ere  cases, a c c o m p a n ie d  b y  
rises in  s e ru m  b iliru b in  o r  a lk a lỉn e  p h o s p h a ta s e

•  In  th e  42  cases  o ỉ  hepatitis w ith  a  {atal o u tc o m e  th e  age  a t  
p re s e n ta t io n  ra n g e d  h o m  2 .5  m o n th s  to  3 4  y e a rs  vvith 
6 9 %  ag ed  10 y e à rs  o r  less. B e lo w  th e  age  o f 15 y e a rs  th e  
p ro p o it ỉo n  o f m a le s  w a s  6 2 .5 %  b u t  a b o v e  th is  a g e  i t  w as 
3 0 % ; th e  d isp ro p o r tio n a te  v u ln e ra b il i ty  o f  y o u n g  
in d iv id u a ls , p a rt ìc u la r ly  boys, d id  n o t  a p p e a r  to  b e  a 
reU ection  o í  p resc rib in g  h a b íts  ỉn  th a t  age  g ro u p . I n  m o re  
th a n  n v o - th ird s  o ỉ  th ese  p a tie n ts  w ith  a  ỉa ta l  o u tc o m e , 
p ro d ro m a l s y m p to m s  c o m p rised  a n o re x ia  a n d  v o m itin g , 
loss o f e p ile p sy  co n tio L  im p a ừ e d  c o n s d o u sn e s s ,  a n d  
a ta x ia ; in  a b o u t  o n e - th ird  t h e i e  w e re  s ig n s  o f  l iv e r  
d a m a g e  vvith  ỉev e r , ja u n d ic e , a s d te s ,  p e r ip h e rầ l  o e d e m a , 
a n d  easy  b ru is in g . In  a lỉ of t h e  p a tle n ts  h e p a tic  c o m a 
d e v e lo p e d . I n  3 6  p a tie n ts  o n  vvhom  d a ta  w e re  av a ila b le  
t h e  o n s e t  o f  h e p a tic  ilỉness  i n  o n e - th ird  o c c u rre d  
b e tw e e n  1 a n d  2  m o n th s  a n d  in  o n ly  2  p a tie n ts  d id  th e  
o n s e t  o c c u r  a f te r  m o re  t h a n  5 m õ n th s .  O f th e s e  4 2  
p a tie n ts  w i th  ía ta l  h e p a to to x id ty  36  vvere a lso  g iven  
o th e r  d ru g s, m o s tly  an tie p ile p tic s

•  T h e  3 c h ild re n  vvith a  Reyt 's-like syndrome a ll  đ ie d  vvithin 3 
vveeks o f th e  ũ r s t  o c c u rre n c e  o f  sy m p to m s as  a  re su lt  of 
c e reb ra l o e d e m a  (2 p a tie n ts )  o r  a sp ira tio n  p n e u m o n ia  (1 
p a tie n t)

•  In  th e  22  p a tie n ts  w i th  sy m p to m a d c  hyperammonaemia, 
c h a ra a e r is e d  u s u a lly  b y  im p a ire d  c o n s d o u sn e s s  a n d  
a tax ia , b u t  w i th o u t  o v e rt  l iv e r  d isease , Yvithdravval of 
v a lp ro a te  re s u l te d  in  all b e c o m in g  a sy m p to m a tic  a n d  
b io ch e m ic a l a b n o rm a liú e s  r e tu m e d  to  n o rm a l .  H yper- 
a m m o n a e m ia  h a s  a lso  b e e n  re p o r te d  i n  a sy m p to m a tic  
p a tíe n ts , a n d  h a s  b e e n  s ta te d  to  o c c u r  in  t h e  g re a t 
m a jo r i ty  o f  v a lp r o a te - t r e a te d  p a t ie n ts ;2 i t  is  n o t  
n ecessa rily  re la te d  to  h e p a to to x id ty

H y p e ra m m o n a e m ia  a n d  e n c e p h a lo p a th y  m a y  a lso  b e  
p r e d p i ta te d  vvhen  v a lp ro a te  is  u s e d  w ith  c e r ta in  d ru g s 
(se e  A n n b a a e r ia ls ,  p . 557 .2  a n d  A n tìep ilep tic s , p .  557 .3 , 
u n d e r  I n te ra c tio n s ) .

V ario u s h y p o th e s e s  fo r  th e  c a u se  o f  v a lp ro a te  h e p a to -  
to x id ty  h a v e  b e e n  d iscu ssed  in  d e ta il.3

A nalysis o f  d e a th s  in  th e  USA a tt r ib u te d  to  v a lp ro a te  liv e r  
to x id ty  id e n tih e d  a  d e d in e  in  t h e  i n d d e n c e  o f {a ta lities a s  
u s e  in  y o u n g  c h ild re n  a n d  u se  w i th  o th e r  a n tie p ile p tic s  
d e d in e d .4 H o w e v e r, occasio n a l re p o r ts  s till o c c ụ r  i n  sõ m e 
c o u n tr ie s .’ F o r  th e  su g g e stió n  th a t  c a m itin e  m ig h t  b e  u se íu l  
i n  t h e  m a n a g e m e n t  o f v a lp ro a te  h e p a to to x ld ty ,  see  
C a m it in e  D e h d e n c y ,  ab o v e .

ỉ . Powdl-Jackson PR, t í  al. Hepatotoxidty to  sodỉuxn vaỉproatẹ: a review. 
Cut 1984; 25 :673-81 .
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2. Chỉcharro AV, et al. The m easuĩem ent of ammonỉa blood levels la 
panem s ukixig valproic add: ỉooking ỉor problems vvhere ihey do not 
êxist? Epiỉepsy Behàv 2007; 11: 361-6.

3. Eadỉe MJ, t í  ai. Valproate-assođated hepatotoxidty and ỉts biodiemỉcal 
mechanisms. Med Toxừol 1988; 3: 85-106.

4. Dreỉfus$ FE, tí aĩ, Vaỉprolc ad d  hepatíc íatalídes: n us experience sỉnce 
1984. Neurõỉợgy 1989; 39: 201-7.

5. Koenig SA. tí a i  Valproic acid-induced hepaỉopaỉhy: n ỉne new  ỉatalities 
in Germany from 1994 to 2003. Epiỉepsia 2006; 47:2027-31.

E f fe d s  o n  m e n ta l  t u n d io n .  F o r  a  revievv o f t h e  effec ts  of 
a n tie p ile p tic  th e r a p y  in d u d in g  v a lp ro a te  o n  cognitíon a n d  
mood ( in c lu d m g  th e  rísk  o f s u id d a l  id ea tio n ) , see  p . 508 .3 .

E f fe d s  o n  th e  n e rv o u s  S y s tem . A n  extrapyramida! 
s y n đ ro m e  of ư e m o r  a n d  r ig id ity , u n re sp o n s iv e  to  b e n z a-  
t ro p in e  o r  t r ih e x y p h e n ld y l,  d e v e lo p e d  in  a  5 2 -y ea r-o ld  
m a n  w i th  sc h iz o p h re n ia  g iv e n  a  th e ra p e u tíc  tr ia l  o f  sod - 
iu m  v a lp ro a te  1 to  2 g  d a ily .1 G iv in g  so d iu m  v a lp ro a te  to  a 
m a n  w i th  d y s to n ỉc  m o v e m e n ts  o f  th e  n e c k  a n d  sp in e  p ro - 
d u c e d  a  se v e re  su b je c tiv e  a n d  o b jec tiv e  d e te r io ra tio n  in 
h is  sy m p to m s , w h ic h  r e tu m e d  to  th e i r  p re v io u s  sev erity  
o n  vvithdravval o f th e  d ru g .2 T h e re  h a v e  a lso  b e e n  
re p o r ts 3'4 o f parkinsonism a s s o d a te d  vvith v a lp ro a te  
a n tie p ile p tic  th e ra p y ;  o n s e t  w a s  u su a lly  in sid io u s  a n d  P ro 
g ressiv e , o c c u rr in g  a íte r  se v era l y e a rs  o f  good to le rab ility . 
A case  se rie s4 a ls o  re p o r te d  cognitive impairment in  6  of 10 
p a tie n ts  w h o  d e v e lo p e d  p a rk in so n ism . In  m o s t cases 
s y m p to m s  im p ro v e d  o n  s to p p in g  v a lp ro a te .

Spasmodic dysphonia a s so d a te d  w ith  v a lp ro a te  h a s  b een  
r e p o r te d ;5 sy m p to m s  reso lv e d  w h e n  th e  dose  o f v a lp ro a te  
w a s  re d u c e d .

A  stuporaus State a s so d a te d  w i th  EE G  a b n o rm a lit ie s  has  
b e e n  d e sc r ib e d 6-7 d u r in g  v a lp ro a te  th e ra p y  fo r co m plex  
p a rt ia l  o r  m ix e d  se iz u re  ty p es  a n d  i t  w as su g g ested  th a t  in 
c e r t a in  ío rm s  o ỉ  e p ile p sy  v a lp r o a te  m a y  e x h ib i t  a 
p a ra d o x ic a l  e p ile p to g e n ic  e t í e a .  O th e r  tindings® h a v e  
a rg u e d  a g a in s t a n  ep ilep tic  o rig in  fo r v a lp ro a te - in d u c e d  
s tu p o r .
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5. Oh J, t í  a i  Spasmodìc dysphonia induced by valproic acỉd. Epiiepsiú 
2004: 45: 880-1.

6. Marescaux c, tí ai. Stuporous episodes duríng creatment wUh sodium 
valproate: report of seven cases. Epiỉepsia 1982; 23: 297-305.

7. Stecker MM, Kha M. Paradoxicai response ỉo valproie add  in a patient 
w ith a hypothalamic ham anonu . Ann Pharmacother 1 998; 32: ỉ 168-72.

8. Aguglia u . tí  a i  Negaùve m yodonus duríng valproate-related stupor 
neurophysiologỉcal evidence of a corrical non-epileptic orígín. 
Eletíroencephalogr ơ in  Neurophysiol 1995; 94: 103-8.

E ffe d s  o n  fh e  p a n c r e a s .  A n  e á r ly  r e p o r t  of 4  cascs o ỉ  p a n -  
c re a tit is  a s s o d a te d  w ith~  v a lp c o ic  ac id  th e ra p y  also 
r e v ic w e d  10 p re v io u s ly  p u b l is h c d  c a se s .1 N o n e  o í  th c  14 
p a tie n ts ,  2 o f w h o m  d ied , su ỉíe re d  o th e r  sy m p to m s of a 
to x ic  re a c t io n  to  v a lp ro ic  ac id . P a n c rc a tit is  w a s  n o t  dose- 
r e la te d  a n d  h a d  d e v e lo p c d  a s  e a rly  as One w e e k  a n d  as 
la te  as 4 .5  y e a rs  a í te r  th e  in tro d u c tìo n  o f th e ra p y . S ym p- 
to m s  r e c u r r e d  o n  re c h a lle n g e  in  6  o f  7  p a tie n ts . Hovvever, 
r o u t in e  m o n ito r in g  o f s e ru m -a m y la s e  c o n c e n ư a tìo n s  in  
a s y m p to m a tic  p a tie n ts  d iđ  n o t  s e e m  ne c essa ry . In  F e b ru -  
a ry  1 9 9 4  th e  U K  CSM  c o m m e n te d J in  a re v ie w  o f d ru g - 
in d u c e d  p a n c re a ti t is  th a t  t h e y  h a d  rec e iv eđ  29  re p o r ts  o í
p a n c re a ti t is ,  ỉn c ỉu d ỉn g  2 ía ta litie s , asso c ỉa ted  vvith so d ỉu m  
v a lp ro a te .  A  la te r  r e v ie w 3 oi 22 c h ỉld re n  w h o  d e v e lo p e d  
p a n c re a ti t is  w h i le  tak in g  v a lp ro a te  (2  of w h o m  dieđ) 
ỉ o u n d  t h a t  d u r a t io n  o f  th e ra p y , dose , se ru m  c o n e e n ư a -  
tio n s , a n d  p o ly th e ra p y  w e re  n o t  risk  ỉac to rs . T h e  a u th o rs  
a d v ise d  a g a in s t re c h a lle n g e  as t h e  r a te  of re la p se  is h ig h . 
S e ru m  a m y la se  c o n c e n ư a tio n s  w e re  ío u n d  to  b e  n o n d iag -  
n o s tìc  i n  3 9 %  o í th e s e  p a tie n ts , a n d  th e  a u th o rs  consìđ - 
e re d  th a t  s e ru m  ỉ ip a se  c o n c e n tra t io n s  w e re  fa r  m o re  like ly  
to  b e  e le v a te d .

1. Wyỉlie E, tí ai. Pancreatitis assođated w ith valpTOÍc atíd therapy. Am J 
Da Chiỉd 1984; 138: 912-14.

2. CSM/MCA. Drug-induced panaeatitìs. Currml Probiems 1994; 20: 2-3. 
Also avaỉlable a t  http://w ivw.m hn.gov.uk/hofne/idcplg? 
IdcService*GET_FILEfrdDocName»CON20244576,RevijỉonSelection- 
Method=LatestReIeased (accessed 01/09/08)

3. W erỉin SL Pỉsh DL. The spectrura o í vaỉproic add-assodaied 
pancreatìóỉ. Pediatrừs 2006; 118: 1660-3.

E ffe d s  o n  th e  5k in ,  h a ir , a n d  n a ils .  F ive  ot 2 5 0  p a tie n ts  
d e v e lo p e d  c u rly  h a i r  d u t in g  ư e a tm e n t  w ith  so d iu m  val- 
p r o a te  1 g  d a ily ;1 i n  3 p a tie n ts  th is  e£fect fo llo w ed  te m p o r-  
a ry  a lo p e d a .  A n o th e r  r e p o r t  o f  h a ir  c u rlin g  in  a  p a tie n t  
w h o  re c e iv e d  s o d iu m  v a lp ro a te  in  d o ses  u p  to  3 g  d aily  fo r 
3 0  m o n th s  c o m m e n te d  th a t  h e r  h a ir  s ta r te d  to  r e v e r t  to  
t h e  ío rm e r  s tr a ig h t  sty le  9  m o n th s  a t te r  s to p p in g  th e  
d ru g .2

V a lp ro a te - in d u c e d  n ic o t in ic - a d d  d e Đ d e n c y  w ith  a n  
a s s o d a te d  p e lla g ra - lik e  sy n d ro m e  h a s  b e e n  re p o r te d  in  a 
y o u n g  b o y ;3 t h e  c o n d it io n  re s p o n d e d  d ram a tic a lly  to  
t r e a tm e n t  w i th  rũ c o tin a m id e .

R e d u c e d  s e ru m -z in c  c o n c e n tra tio n s  a n d  c u ta n e o u s  
m a n i ỉe s ta t ìo n s  o f á n c  d e h d e n c y  w e re  ío u n d  in  2  p a tie n ts  
rec e iv in g  a n tie p ile p tic  d ru g s.4 I t w a s  th o u g h t  t h a t  d e ủ d e n c y  
re s u l te d  b o m  c h e la t io n  b y  s o d iu m  v a lp ro a te , a n d  p o ssib ly  
p h e n y to in ,  to g e th e r  w i th  m a la b so rp tio tt  a n d  th a t ,  i n  o n e  
case , m a la b s o rp tio n  w a s  trig g e re d  b y  v a lp ro a te .

C u ta n e o u s  v a scu iitis  h a s  b e e n  re p o r te d ’ i n  2  p a tie n ts  
t a k in g  s o d iu m  v a lp ro a te .  T h e  r e a c t io n  r e c u r r e d  o n  
re c h a lle n g e .

V ery  ra re ly , sk in  r a sh e s  o c c u rr in g  w i th  v a lp ro a te  m a y  
fo rm  p a r t  o f  a n  a n tie p ile p tic  h y p e is e n s it iv ity  sy n d ro m e  (see 
b e lo w ). V a lp ro a te  m ig h t  s h a re  th e  sa m e  o rd e r  o f  r isk  as 
o th e r  a n tie p ile p tìc s  fo r  t h e  d e v e lo p m e n t o f S te v en s-  
J o h n s o n  s y n d ro m e  a n d  to x ic  e p id e r m a l  n e c ro ly s is ,6 
a l th o u g h  i t  h a d  p re v io u s ly  b e e n  reg a rd e d  a s  s a íe r  in  th is  
r e s p e a .  F o r  a  su g g e stio n  th a t  sk in  r e a c tio n s  a re  less 
c o m m o n  w i th  v a lp ro a te  t h a n  w ith  so m e o th e r  a n tie p ile p tic s  
see  u n d e r  P h e n y to in ,  p .  541 .1 .

R e v e rs ib le  yellovv naU p ig m e n ta tio n  h a s  b e e n  r e p o n e d 7 
in  a  w o m a n  w h o  w a s  ta k in g  v a lp ro a te  s e m iso d iu m .

1. Jeavons PM. tí ai. Vaíproate and curly hair. Lanctí 1977; I: 359.
2. Gupta AK. Perming' e ííeas  assocỉated with chronic valproate thcrapy. 

Br J  Cỉin Praa 1988; 42: 75-7.
3. Gilỉman MA, Sandyk R. Nicotinic add  deficìency inductrd by sodiunt 

valproate. s Afr Med J  1984: 65: 986.
4. Lewis-Jones MS, tí  ai. Cutaneous manilestations of zinc deíidency 

during ưcatm enr wiih anticonvulsants. BMJ 1985; 290: 603-4.
5. Kamper AM, tí al. Cuianeous vasculitis induccd by sodium valproaie. 

Lơrtcrt 1991; 337: 497-8.
6. Anonymous. Drugs as risk íaciors ỉn severe cuianeous diseaseỉ. Ý.'H0 

Drug in f  1996; 10: 33-5.
7. Buka R. tí  aỉ. Yellovv nail pigmeniation íollovving Depakote therapy. J 

Drugs Dermatol 2003; 2: 545-7.

Enuresis. N o c tu m a l e n u re s is  a s so d a te d  vvith so d iu m  val- 
p ro a te  th e r a p y  h a s  b e e n  r e p o r te d 1 in  2 c h ild re n . R em is- 
s io n  o f t h e  e n u re s is  w a s  a c h ie v e d  e ith e r  b y  r e d u d n g  o r  
r e d is tr ib u tin g  th e  doses. S ev era l s tu d ies  h a v e  rec o rd e d  
e n u re s is  a s  a n  a d v e rse  e ííe c t o f v a lp ro a te  in  c h ild re n ,2 th e  
f re q u e n c y  b e in g  betvveen  1 a n d  7 % . T h e  m o st likely  
e x p la n a t io n s  a re  th a t  e i th e r  it is s e c o n d a ry  to  a  c e n ư a l 
e lte c t o n  th e  th irs t  c e n tre  re su ltin g  in  p o ly d ip sia  o r  it  is a 
c o n s e q u e n c e  o f th e  in c re a se d  d e p th  o f s leep  a s so d a te d  
vvith v a lp ro a te .

1. Panayiotopoulos CP. Noourna) enuresis assodaied with sodium 
valpróatc. Lan ca 1985; I: 980-1.

2. Choonara IA. Sodium valproate and enuresis. Lancrĩ 1985; i: 1276.

Hypersensitivỉty. A n a n tie p ile p tic  h y p e rse n s iú v ú y  
s y n d ro m e , c o m p ris in g  tev e r , ra sh , a n d  ly m p h a d e n o p a th y  
a n d  less c o n u n o n ly  ly m p h o c y to sis , a n d  l iv e r  a n d  o th e r  
o rg a n  in v o lv e m e n t,  h a s  b e e n  a s so d a te d  vvith so m e  a ro - 
m a ó c  a n tie p ile p tic  d ru g s; hovvever, th e re  h a v e  a lso  b e e n  
c a se  r e p o r t s 1' 3 a s s o d a te d  vvith v a lp ro a te , a  n o n -a ro m a tíc  
c o m p o u n d . I n  One c a se 1 a p a tie n t  d e v e lo p e d  th e se  sy m p - 
to m s  w i th  c a rb a m a z e p in e  b u t  th e y  reso lv e d  w h e n  th e  
d ru g  w a s  s to p p e d ; h o w e v e r , w h e n  v a lp ro a te  vvas s ta r te d  2 
w e e k s  la te r  th e  sy m p to m s  rea p p e a re d . A n o th e r  r e p o r t2 
d e sc rib ed  a  ía ta l  case  o c c u rr in g  in  a  2 -y e a r-o ld  g irl vvho 
d e v e lo p e d  h i lm in a n t  h e p a titis .

1. Arévalo-Lorido JC, tíaỉ. AmiepÌlepTỈc drug hypersensltìviiy syndrome in 
a paùCiìt ưeaced wúh valproatđ. Br J  Ctin Pharmacol 2003; 55: 415-16.

2. Huang Y-L, tí  al. Fatal sodium valproate-induced hypersensiiiviiy 
syndrome with lichenoid dermaútis and ỉuimỉnam hepaikỉs. J  Am Aead 
Dermatoì 2003; 49: 316-19.

3. Roepke s, tí al. Valproic acỉd and hypersensiĩivity syndrome. Am J 
Ptychiatry 2004; 161: 579.

Overdosoge. A c o h o r t  s tu d y 1 o ỉ v a lp ro a te  p o iso n in g s  
r e p o n e d  to  a  re g io n a l to x ico lo g y  c e n tre  bervveen  J a n u a r y  
1991 a n d  N o v e m b e r  2001  re p o r te d  79  cases. O f th ese , val- 
p ro a te  w a s  th e  o n ly  d ru g  ta k e n  in  15 cases w ith  a  m e d ia n  
d o se  o! 15 g; sy m p to m s  w e re  m ild  a n d  in d u d e d  d ro w sin ess  
(2 p a tie n ts ) ,  v o m itin g  (4), a n d  ta c h y c a rd ia  (5 ). T he 
a u th o r s  c o n d u d e d  th a t  o v e rd o se s  o f m o re  t h a n  4 0 0  m g /k g  
c o u ld  c a u se  sev ere , p o te n tia l ly  l ile - th re a te n in g  to x id ty ,  
b u t  th e s e  vvere u n c o m m o n . S y m p to m s o f s e v ere  to x id ty  
in d u d e  s ig n ỉỉic a n t CNS d ep re ss io n , re sp ira to ry  in su lh -  
d e n c y ,  a n d  m u lti-o rg a n  ía ilu re ; ía ta litie s  h a v e  b e e n  
r e p o r te d .2 c h i ld r e n  y o u n g e r  t h a n  2  y ea rs  o f age  a re  co n - 
s id e re d  to  b e  a t  s ig n if ic a n t risk  lo r  d e v e lo p in g  ta ta l  val- 
p ro a te - in d u c e d  h e p a to to x id ty  in  o verdose ; th e re  h a s  b e e n  
a r e p o r t  o f a  2 6 -d a y -o ld  n e o n a te  w h o  d ied  4 2  h o u rs  a lte r  
re c e iv in g  a  d o se  o{ 75  m g /k g .3

1. Isbister GK. «  »/. Valproate overdose: a comparative cohoct study ot sett 
poisonỉngs. Br J Ciirt Pharmacol 2003; 55: 398-404.

2. Eyer F, tí  al. Acute valproate poisoning: pharmacokineticí. alteration in 
faity  acid m eiabolism . and  changes during therapy. J  Clin 
Psychopharmacot 2005; 25: 376-80.

3. lỉnaỉ E, tí  al. Fatal valproate overdose in a newbom  baby. Hum Exp
Toxicoỉ 2007; 26: 453-6.

Treaừnent oíAđverse Effects
T h e  v a lu e  o f  gas tr ic  d e c o n ta m in a tìo n  fo r  o v e rd o se  is 
u n c e r ta in  sữ ice  v a lp ro ic  a d d  a n d  its sa lts  a re  rap id ly  
a b so rb e d . A c tiv a te d  c h a rc o a l m a y  b e  g iven  o ra lly  to  a d u lts  
a n d  c h ild re n  w h o  p r e s e n t  vv ith in  1 h o u r  o f in g es tin g  m o re  
t h a n  lO O m g /k g ; a h e m a t iv e ly  g astric  lav a g e  m a y  be 
c o n s id e re d  in  a d u lts  vvithin 1 h o u r  of a  p o te n t ia l ly  liíe-

th r e a te n in g  o v e rd o s e ,  g e n e ra l ly  4 0 0 m g /k g  o r  m  3re. 
S u p p o r tiv e  th e r a p y  a lo n e  m a y  t h e n  su ffice  a l t h o t g h  
h a e m o d ia ly s is  a n d /o r  h a e m o p e r íu s io n  s h o u ld  b e  consid i r e d  
in  v e ry  se v e re  p o iso n in g .

Overdosage. A c tiv e  t re a tm e n ts  i n d u d in g  ío rc e d  diur- :sis, 
w h o le  b o w e l irr ig a tio n , n a lo x o n e , a n d  h aem o d ia ly s i: o r  
h a e m o p e r íu s io n  h a v e  b e e n  a d v o c a te d  fo r  v a ĩp ri late  
o v e rd o s e ;1’2 h o v v ev er, su p p o rtiv e  m e a s u re s  p r o v id e d  s iffi- 
d e n t  t r e a tm e n t  fo r  a  p a tie n t  w h o  h a d  ta k e n  2 5  g  o ỉ  ! o d -  
iu m  v a lp ro a te .1 A  c o n s e n s u s  g u id e lin e  o n  o u t-o f -h o s j  i ta l 
m a n a g e m e n t  o f  v a lp ro a te  p o iso n in g 3 c o n s id e re d  th a t  s i c h  
m a n a g e m e n t  w a s  a p p ro p r ia te  in  p a tie n ts  w h o  h a d  UI lin- 
te n t io n a l ly  in g e s te d  u p  to  5 0 m g /k g  o f  th e  d ru g  a n d  V e re  
m e re ly  so m n o le n t;  a c tiv a te d  c h a rc o a l o r, fo r  c o m a  ose  
p a tie n ts ,  n a lo x o n e , m lg h t b e  g iv en  as  p re h o s p ita l  rn a n i  ge- 
m e n t  a l th o u g h  g o o d  e v id e n c e  to  s u p p o rt  th e i r  u se  vas  
la d d n g .

1. Lakhani M, McMurdo MET. Survival afier severe self poỉsonỉng vith 
sodium valproace. Poĩtgrad Mcd J 1986; 62: 409-10.

2. Snajnkryccr MD. Valproic add  loxidtỵ: overview and managcmc Ít. J  
Toxicoỉ Clin Tứxicol 2002; 40: 789-801. Correction. ibid. 2003; 41Ú11 5.

3. Manoguerra AS. ti al. American Associaũon of Poison Control Cer ren. 
Valproic add  poisoning: an evidence-based consensus guideìine íor Dut- 
oĩ-hospiưl m anagemeni. Cìin Toxỉcol 2008; 46: 661-76.

Precautions
V a lp ro a te  is c o n tra - in d ic a te d  in  p a tie n ts  vvith p re -e x is ú n g  
l iv e r  d ise a se  o r  a ía m ily  h is to ry  oi s e v e re  h e p  Ilic 
d y s íu n a io n .  C h ild re n  u n d e r  3 y ea rs  o f age  a n d  th o se  V i th  
c o n g e n ita l  m e ta b o lic  o r  d e g e n e ra d v e  d iso rd ers , o r g ín ic  
b r a in  d isease , o r  se v e re  se iz u re  d iso rd e rs  a s s o d a te d  V i th  
m e n ta l  re ta rd a t io n  m a y  b e  a t  p a r t íc u la r  risk o f h e p a to t t  x i- 
d t y  a n d  th e  d ru g  s h o u ld  b e  u se d  w ith  p a r t ic u la r  c a u tio r  in  
th e s e  g ro u p s. U se vvith o th e r  a n tie p ile p tic s , w h ic h  m a y  í Iso 
in c re a se  th e  risks o ỉ  liv e r  d a m a g e , s h o u ld  b e  a v o id e  l if 
p o ss ib le . L iver lu n c t io n  tes ts  s h o u ld  b e  c a rr ie d  < u t, 
p a rt ic u la r ly  in  th o s e  m o s t a t  risk , b e lo re  a n d  d u r in g  .he 
fữ s t  6  m o n th s  o f  th e ra p y . R aised  l iv e r  e n z y m e s  a re  ìo t  
u n c o m m o n  d u r in g  t r e a tm e n t  a n d  a re  u su a lly  transien ii o r  
r e s p o n d  to  r e d u c t io n  in  dosage, b u t  p a tie n ts  s h o u ld  b e  
re a sse sse d  d in ic a lly  a n d  liv e r  í u n a io n ,  i n d u d ln g  p ro th rc  m - 
b in  t im e , m o n ito re d  u n t i l  th e y  r e tu m  to  n o tm a l .  A n 
a b n o rm a lly  p ro lo n g e d  p ro th ro m b in  tim e , p a rt ic u la r ly  in  
a s s o d a t io n  w ith  o th e r  re le v a n t  a b n o rm a lit ie s , r e q u ire s  
t r e a tm e n t  to  b e  s to p p e d . If  g iv en  vvith sa licy la tes , t h : s e  
s h o u ld  a ls o b e  s to p p e d . T re a tm e n t  s h o u ld  a lso  b e  s to p p e  1 if 
p a n c re a tí t is  is d ia g n o se d .

P a tie n ts  o r  th e i r  c a re rs  s h o u ld  b e  to ld  h o w  to  re c o g r  ise  
s ig n s  o f  b lo o d  a n d  liv e r  t o x id ty  o r  p a n c re a ti t is , a n d  t l  e y  
s h o u ld  b e  a d v ise d  to  se ek  im m e d ia te  m e d ic a l  a t t e n t io i . ư  
sy m p to m s  d ev e lo p .

P a tie n ts  s h o u ld  b e  m o n ito re d  fo r  p o te n t ia l  b le e d  n g  
c o m p lic a tìo n s  b e lo re  m a jo r  e le c tiv e  su rg e ry ; so m e  licen: e d  
p r o d u c t  in ỉo rm a t io n  su g g ests  r e g u la r  m o n ito r in g  b e fo re  2 n d  
d u r in g  th e ra p y .

V a lp ro a te  s h o u ld  b e  u se d  vvith c a u tio n  if th e  p a t ie n t  i: a t 
risk  o f  SLE.

P a tie n ts  s h o u ld  b e  v v am ed  of th e  r is k  o f w e ig h t  g a in  a nd  
a p p ro p r ia te  s txa teg ies  a d o p te d  to  m in im ise  th e  e f f e a .

C a re  is r e q u ire d  vvhen  w ith d ra w m g  v a lp ro a te  t h e r a p ' —  
se e  a lso  U ses a n d  A d m in is tra t io n , p . 5 5 3 .2 .

T h e  p ro te in  b in d in g  o f v a lp ro a te  is s a tu ra b le  a n d  ứ  u s  
s h o w s  c o n c e n tr a t io n  d e p e n d e n c y : s ig rũ fic a n t in c re a se s  in  
fre e  d ru g  o c c u r  a t  h ig h  to ta l  p lasm a  c o n c e n ơ a t io n s .

B e c a u se  v a lp ro a te  is  p a rt ly  e x c re te d  in  th e  ío rm  o í  k e tc  ne 
b o d ies , i t  m a y  c a u se  ía lse  p o sitiv es  in  u r in e  te s ts  fo r  d iab e  es 
m e ll itu s .

D o sa g e  a d ju s tm e n ts  m a y  b e  n e c e s sa ry  in  se v e re  r e n a l  
im p a irm e n t  in  a c c o rd a n c e  vvith fre e  s e ru m  v a lp ro a te  lev í ls.

Breast feeding. T h ro m b o c y to p e n ic  p u r p u ra  a n d  a n a e n  lia 
o c c u rre d  in  a  b re a s t - f e d  in ía n t  w h o se  m o th e r  w a s  b e i i g  
ơ e a te d  w ith  v a lp ro ic  a d d . 1 T h e  b a b y  re c o v e re d  w h : n  
b r e a s t  ỉe e d in g  w a s  s to p p e d . L ow  s e ru m -v a lp ro a te  lev  :ls 
w e re  d e te c te d 2 in  6  b re a s t-fe d  in la n ts  w h o s e  m o th e r s  h  ỉd  
b e e n  ta k in g  v a lp ro a te  s e m iso d iu m  p o s t  p a r tu m ; 10 
a d v e rs e  eH ects w e re  se e n  in  th e  in ía n ts .  S im ila r  re s u lts  
h a v e  p re v io u s ly  b e e n  o b ta in e d  fo r p a tie n ts  ta k in g  sodiv m  
v a lp ro a te 3 o r  v a lp ro ic  a d d .4 T h e  A m e ric a h  A c a d e m y  o f 
P e d ía ti ic s  c o n s id e rs5 t h a t  v a lp ro a te  is, th e r e ío r e ,  u s u a  ly  
c o m p a tib le  w i th  b r e a s t  íeed in g .

F o r  íu r th e r  c o m m e n t  o n  a n tìe p ile p tic  th e r a p y  a n d  b r e  :St 
te e d in g , see  p . 5 0 8 .3 .

1. Stahl MMS, tí  al. Thrombocytopenic purpura and anemia in a breast- ed 
infant wbose m other was treated with valproic acid. J Pediatr ỉ 997; 1 »0: 
1001-3.

2. piontek CM, tí  ai. Semm valproaie levels in 6 breasưeeding moth :r- 
in ỉam  pairs. J  Oin Pĩychiatry 2000; 61: 170-2.

3. A iexander FW. Sodiúm vaỉproate and pregnancy. Ardĩ Dá Child 19 '9; 
54: 240.

4. von U nm b GE, t í  aỉ. Valproic arid in breast milk: how  much is re; Uy 
there? TherDrug Monit 1984; 6: 272-6.

5. American Acađemy oỉ Pediatria. The ưansỉer oỉ drugs and otl er 
Chemicals im o hum an milk. Pediatria 2001; 108: 776-89. [Retỉred \  ay 
2010] CorTeccỉon. ìbid.; 1029. Also available aL' http://aappolí ry. 
aappublỉcatỉons.org/cgl/comenƯíull/pediaưics% 3bl08/3/776 iacces ed 
09/06/08)
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Driving. F o r  a  c o m m e n t  o n  a n tie p ile p tic  d ru g s  a n d  driv - 
ing, see  p . 5 09 .2 .

HIV in íe c tio n  and  A JD S. L im ite d  d a ta  f ro m  sev era l sm all 
in-viưo s tu d ie s  h a v e  ío u n d  th a t  v a lp ro ic  a d d  m ay  in d u c e  
v ira l re p l ic a t io n  o í  H IV ;1 so m e  d i n id a n s  h a v e  th e re ío re  
su g g e stẽ d  in c re a se d  m o n ito r in g  o f  v ữ a l  lo a d  in  HTV-posi- 
tiv e  p a tie n ts  t r e a te d  w ith  v a lp ro ic  a d d .  F o r  th e  use  o f  th is  
effec t to  re d u c e  l a t e n t  v ira l lo ad , s e e  u n d e r  U ses a n d  
A d m in is tra t io n , p .  5 5 4 .2 .

ỉ. Jennỉngs HR, Romanelli F. The use of valproỉc ad d  in HlV-positìve 
patiem ĩ. A m  Pharmacoứưr 1999; 33: 1113-16.

Porphyria. T h e  D ru g  D a ta b a se  fo r  A c u te  P o tp h y ria , com - 
p ile d  b y  th e  N orv v eg ian  P o rp h y ria  C e n tre  (NAPOS) a n d  
th e  P o rp h y ria  C e n t re  S w e d e n , d a s s ih e s  v a lp ro a te  a s  p o r-  
p h y r in o g e n ic ;  ỉt  s h o u ld  b e  p re sc r ib e d  o n ly  for co m p ellin g  
re a so n s  a n d  p r e c a u t io n s  s h o u ld  b e  t a k e n  ỉn  a ll p a tie n ts .1

1. The Drug Database for Acute Porphyria. Avattable ac http://w w w . 
dnigs-porphyria.org (accessed 17/10/11)

Pregnancy. F o r  c o m x n e n ts  o n  th e  m a n a g e m e n t  o f e p ilepsy  
d u r in g  p r e g n a n c y  se e  p . 5 0 9 .2 .

T h e re  is  a n  in c re a se d  r is k  o f  n e u ra l  tu b e  d e íec ts  in  in ỉa n ts  
e x p o se d  in uttTO t o  a n tie p ile p tic s  in d u d in g  v a lp ro a te  a n d  
c ra n io ta ậ a ỉ  a n d  d ig ita l a b n o rm a lỉ t ie s  a n d , less c o n ư n o n ly , 
d e f t  l ip  a n d  p a la te  h a v e  b e e n  d e sc rib ed , w h ic h  m a y  {orm  
p a r t  ol a  íe ta l  a n tìe p ile p tíc  s y n d ro m e .1-2 I n  a n  u n se le c te d  
se rie s3 o f  17 in ỉa n ts  w h o s e  e p ile p tic  m o th e r s  h a d  re c e iv ed  
v a lp ro a te  d u r in g  p r e g n a n c y , 9  h a d  m in o r  a b n o rm a litie s  a n d  
o f th e s e  5 a lso  h a d  m a jo r  a b n o rm a lit ie s ,  in d u d in g  
c o n g e n ita l  h e a r t  d e í e a  in  4 . I n  a n o th e r  se rie s,4 in v o lv in g  
149 w o m e n  w h o s e  o ữ sp r in g  w e re  e x p o s è d  to  v a lp ro a te  
m o n o th e ra p y  in  t h e  í ir s t  t r ím e s te r ,  16  in ỉa n ts  v rith  m ạ jo r  
m a lỉo rm a tio n s  w e r e  id e n t ih e d  (a  re la tiv e  rỉsk  c a lc u la te d  a t 
a b o u t  7  tũ n e s  t h a t  in  t h e  p o p u la t io n  a t  la rg e ). T he 
a b n o rm a lìú e s  r e p ó h e d  in d u d e d  c ran io sy n o sto s is , sp ina  
b iíida , a n d  p u h n o n a r y  a tre s ia .  A  p o p u la tio n -b a s e d  s tu d y ’ of 
2 3 5 0  b ir th s  to  e p ile p tic  w o m e n  b e tw e e n  1991 a n d  2 0 0 0  
ío u n d  th a t  t h e  o ữ sp r in g  o f  m o th e r s  w h o  w e re  g iv en  
v a lp ro a te , as m o n o -  o r  p o ly th e ra p y , in  t h e  first t r im e s te r  
h a d  a  ỉo u r ỉo ld  in c re a se  i n  r isk  ỉo r  c o n g e n ita l  m a lío rm a tìo n s  
c o m p a re d  w ith  u n t r e a te d  m o th e r s ;  t h e  r isk  vvas te n ío ld  in  
th o se  w h o  w e re  g iv e n  d a ily  d o se s  o f  m o re  th a n  1.5 g. T he 
risk  o ! m a U o n n a tio n s  w a s  n o t  in c re a se d  in  th e  o ỉfsp rin g  of 
m o th e r s  ta k in g  c a rb a m a z e p in e ,  o x c a rb a z e p in e , o r  p h e n y -  
to in  a s  m o n o -  o r  p o ly th e r a p y  v v ith o u t v a lp ro a te .

T h e  FD A  m o rẽ  r ẽ c e n t lỹ  r e p o r te d 4 th ã t  d a ta  í ro m  th e  
N o rth  A m e ric a n  A n t ie p ile p tic  D ru g  P re g n an c y  R eg is try  
s h o w e d  th a t  t h e  r a te  o f  m a jo r  m a U o n n a tio n s  in  n e o n a te s  
b o m  to  v v o m en  w i th  e p ile p s y  ta k in g  a n tie p ile p tic  
m o n o th e r a p y  w a s  1 0 .7 %  in  th o se  vvhose m o th e rs  to o k  a n  
a v e ra g e  o f  1 g  o f  v a lp ro ic  a d d  d a ily  c o m p a re d  vvith 2 .9 %  in  
th o se  w h o s e  m o th e r s  to o k  o th e r  a n tie p ile p tic  d rugs. M a jo r  
m a l ío rm a tio n s  h a d  o c c u rr e d  in  16 o f  t h e  o íísp rin g  o ỉ  149 
w o m e n  g iv e n  v a lp r o a te  d u r in g  p r e g n a n c y  a n d  in d u d e d  
n e u ra l  tu b e  d e ỉe c ts , c ra n io ỉa d a l  d e íe c ts , a n d  m a iío rm a tio n s  
o f c a rd io v a sc u la r  a n d  o th e r  b o d y  System s.

N e o n a ta l  b le e d in g , a t t r ib u te d  to  h b r in o g e n  d e p le tio n  a n d  
so m e tim e s  fata l, h a s  b e e n  re p o r te d  a í t e r  e x p o su re  út utero to 
v a ip ro a te .7-8 H y p o g ly c a e m ia  w a s  re c o rd e d ’ in  13 oi 22 
n e o n a te s  w h o s e  m o th e r s  h a d  ta k e n  v a lp ro a te  d u rũ ig  
p r e g n a n c y . V a lp ro a te -w ith d ra w a l  sy m p to m s, in d u d in g  
irr ita b ility , j it te r in e s s ,  h y p e r to n ia ,  se iz u res , a n d  íee d in g  
p ro b le m s  w e re  a lso  n o te d .

1. Gcnlon p. «  al. Valproic acíd in cpilcpsy: prcgnancy-rcỉatcd issues. Dtuị 
Saftty 2006: 29: 1-21.

2. O m oy A. Valproic ad d  in pregnancy; how much are we endangeríng the 
embryo and íetus? Reprod Toxicaỉ 2009; 28: 1—10.

3. Thỉsted E. Ebbesen F. M alíormations, w ithdrawal maniíeỉtatỉons, and 
bypoglycacmia after exposure to valproate in  utero. Anh Dừ ơtiỉd  1993; 
69 :288-91 .

4. Wyszynski DF, tí đ/. Increascd rate oí major maUonnatỉons in oíỉspring 
exposed to valproate durỉng pregnancy. Neuroỉogy 200Ỉ; 64:961-5.

5. Artàma M. t í  al. Antiepileptỉc drug use of vvomen vvith epiỉepsy and 
congenital m alíonnaiions ỉn ollsprìng. Neurology 2005; 64: 1874-8.

6. FDA. Iníorm ation ỉor healthcare proíessỉonaỉs: risk oỉ ncural tube bỉrth
deỉects ỉollovving prenataỉ exposure to valproate (issued 3rd December, 
2009). Avaỉỉable at: http://www.fda.gov/Drugs/DrugSafety/
PostmarketDrugSafetylnỉorm atỉonforPatỉentsandProvidcrs/DnigSafe- 
ty lnform atỉonforH eathcareProfessionaIs/ucm ỉ92649.htm  (accessed 
11/01/10)

7. M ajer RV. Green PJ. Neonatal aỉỉbrỉnogenaemỉa due to sodỉum 
valproate. Lancet 1987; iiỉ 740-1.

8. Bavoux F, t í  ai. Neonatal Bbrinogen depletỉon caused by sodlum 
vaỉproate. A m  Pharmacother 1994; 28: 1307.

9. Ebbesen F, t í  ai. N eonataỉ hypogỉycaemỉa and  withdrawaỉ symptoms 
after exposure ỉn  utero to vaíproate. A n h  Dà ơtiỉd  ĩtía l Namãtal Eẩ 
2000; 83: FI24-F129.

Interactions
T h e re  a re  c o m p le x  in te r a c t io n s  b e tv v e e n  an tie p ile p tic s  a n d  
to x id ty  m a y  b e  e n h a n c e d  w i th o u t  a  c o rre sp o n d in g  in c re a se  
in  a n tie p ile p tỉc  a c tiv ity .  S u c h  in te ra c t io n s  a re  v e ry  v a ria b le  
a n d  u n p re d ic ta b le  a n d  p ỉa s m a  m o n ito r in g  is o íte n  ad v isab le  
vvith c o m b in a tio n  th e r a p y .  C a u t ío n  is  r e c o m m e n d e d  w h e n  
g iv in g  v a lp r o a te  w i th  o th e r  d ru g s  lia b le  to  in te r íe re  w ith  
b lo o d  c o a g u la t ío n , s u c h  a s  a s p ir in  OI v ra ría r in . U se  w ith  
o th e r  h e p a to to x ic  đ ru g s  s h o u ld  b e  a v o id e d . U se o f  h ig h ly

p ro te in  b o u n d  d ru g s  w i th  v a lp ro a te  m a y  in c re a se  ừ e e  
v a lp ro a te  p la s m a  c o n c e n tra t ìo n s .

G e n e ra l  r e íe re n c e s .
]. Levy RH. Koch KM. Drug ỉnteractíons w ith valproic add . Drugs ỉ 982; 24: 

543-56.

Analgesks. T h e  free  ừ a c t io n  o f  v a lp ro a te  w a s  in c re a se d  
e ig h tío ld  in  a  7 6 -y e a r -o ld  m a n 1 w h o  w a s  a lso  g iv e n  aspirìn 
3 2 5  m g  da ily , r e su ltin g  in  s ig n s  oỉ d in ic a l  to x id ty .  A sp irin  
d isp laces v a lp ro a te  f ro m  p la s m a  p r o te in  b in d in g  sites, as 
w e ll  as in h ỉb itin g  its m e ta b o lis m  b y  in h ib i t io n  o f b e ta -o x i-  
d a tio n . S im iỉa rly , th e  v a lp ro ic  a d d  fre e  íra c tio n  w a s  
re p o r te d  to  b e  in c re a se đ , a s  w a s  t h e  h a lf-life , w h e n  a sp ir in  
w a s  g iven  in  a  sm d y  in  6  e p ile p tic  c h ilđ re n .2 F u r th e rm o re ,  
sa licy la tes  h a v e  b e e n  a s s o õ a te d  w i th  a n  in c re a se d  risk  o f 
R e y e 's  s y n d ro m e  (p. 2 5 .3 )  in  c h ild re n , a n d  c o m b in a tio n  
w i th  a n o th e r  h e p a to to x ic  d r u g  s u c h  as v a lp ro a te  is  d e a r ly  
u n d e s ira b le . In  a d d itio n , b o th  a s p ir in  a n d  v a lp ro a te  a ỉíe c t  
b lo o d  c o a g u ỉa tio n  a n d  p la te le t  h m c t io n .

Naproxen h a s  a lso  b e e n  r e p o r te d  to  p ro d u c e  a  s lig h t 
d isp la c e m e n t o f  p ro te in -b o u n d  v a lp ro ic  a d d  b u t  th e  e ữ e c t is 
p ro b ab ly  n o t  su f f id e n t ly  m a r k e d  f o r  it  to  h a  v e  a  d in ic a l  
ẽ ffe c t.3

1. Sanđson NB, et aỉ. An ỉnteraction betvveen aspirin and  vaỉproate: the 
relevance oí plasma protein dỉsplaceinent drug-dmg interactions. Am J  
Psyódatry 2006; 16Ỉ: 1891-6.

2. Orr JM, tt  ãl. Interacúon betw een  valproỉc acid and aspirin in epileptic
children; serum protein binding and  metabollc eííects. Oin Pharmaml 
Thrr [982; 31: 642-9. .

3. Grimaldi R. í t  al. In vi vo plasma protein binding interacdon bctween 
valproic add  and naproxõi. Bur J  Drug M tub  ĩharm aakbut 1984; 9; 
359-63.

Anhbaderíals. R aised  v a lp r o a te  b lo o d  c o n c e n tra tio n s  a n d  
sy m p to m s c o n s is te n t  w i th  v a lp ro a te  to x id ty  h a v e  b e e n  
re p o r te d  i n  a  p a d e n t  a lso  g iv e n  erytkromyàn.1

T h ere  is a  th e o re tic a l  p o ss ib ili ty  t h a t  c a m itin e  d e h d e n c y  
m a y  b e  in c re a se d  in  p a d e n ts  r e c é iv in g  pivampiàllin a n d  
v a lp ro a te . H y p e ra m m o n a e m ic  e n c e p h a lo p a th y  d c v e lo p e d  
in  a  7 2 -y e a r-o ld  w o m a n  w h o  h a d  b e e n  ta k in g  v a lp ro a te  ío r  
10 m o n th s  w h e n  sh e  w a s  g iv e n  pivmeállinam fo r  a  u r in a ry -  
ư a c t  in fe c tio n . I t  w a s  s u g g e s te d  t h a t  v a lp ro a te ’s p ro p e n s ity  
t o  p ro d u c e  h y p é ra m m o n a e m ia  h a d  b e e n  e x a c e rb a te d  b y  ã  
s e c o n d a ry  h y p e ra m m o n a e m ia  ín d u c e d  b y  b o th  d ru g s  
red u c in g  c a m itin e  c o n c e n tr a t io n s .2

D ecreases  in  p la sm a  c o n c e n tra t io n s  o f  v a lp ro a te  to  
s u b th e ra p e u t ic  leve ls  ( a n d  so m e tim e s  w ith  loss o f  se iz u re  
c o n tro l)  h a v e  b e e n  n o te d  in  p a t ie n ts  d u r in g  th e ra p y  w ith  
a n t ib a a e r ia l  t r e a tm e n t  c o n ta in in g  ertapenem,*-* õnipenem,ỉ 
o r  meropenem., ''> M a rk e d  r e d u c t io n s  in  v a lp ro a te  c o n c e n tra -  
tio n s  h a v e  a lso  b e e n  re p o r te d  in  3 c h ild re n  g iv e n  panipmem 
(vvith b e ta m ip ro n ) .10 H i e r e  is  p o te n t ía l  fo r  a  s im ila r  
in te ra c t io n  w ith  doripenem. “  T h ê  M H R A 12 adv ises  th a t  
g iv e n  th e  ra p id  a n d  s u b s ta n t i ỉd  đ e c re a se  in  v a ỉp ro a te  
c o n c e n tra tio n s , n e i th e r  m o n i to r in g  o f  s o d ỉu m  v a lp ro a te  
c o n c e n tra tio n s  n o r  m a k in g  d o se  a d ju s tm e n ts  is like ly  to  b e  
o f  beneH t. T h e re ío re , t h e  u s e  o f  c a rb a p e n e m s  w i th  v a lp ro ic  
a d d /s o d iu m  v a lp ro a te  i ỉ  n o t  re c o m m e n d e đ .

In c re a sed  se ru m -v a lp ro a te  c o n c e n ơ a t ìo n s  resu ltin g  in  
signs  of v a lp ro a te  to x ic ity  o c c u rre d  in  a  c h ild  a í te r  b e g in n in g  
th e ra p y  w i th  ừonúmd; l i  t h e  c h ild  w a s  a  s lo w  a c e ty la to r  o f 
iso n iã n d  a n d  v a lp ro a te  d o sa g e  h a d  to  b e  re d u c e d  b y  a b o u t  
6 0 %  to  m a in ta ỉn  s a ti s ía c to r y  c o n c e n ư a t ío n s .  W h e n  
iso n iaz id  w a s  s u b s e q u e n t ly  s to p p e d , v a lp ro a te  d osage  h a d  
to  b e  in c re a se d  to  its  p r e v io u s  v a lu e  in  o r d e r  to  m a in ta in  a  
th e ra p e u tic  e ttec t.
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Antidepressanb. As w i th  a ll a n tìe p ile p d c s .  a n tid e p re s sa n ts  
m a y  a n ta g o n ỉs e  th e  a n t ie p h e p d c  a c tiv ity  o f  v a lp ro a te  b y  
lo w e rin g  t h e  c o n v u ls iv e  th re s h o ld .

T h ere  h a v e  b e e n  c o n ũ ic tin g  rep o rts  o f  th e  e f f e a  of 
Ịluoxctine o n  s e ru m  c o n c e n tra tio n s  o f v a lp ro a te . w h i l e  so m e  
re p o r te d  a n  in c re a se ,1' 3 o th e r s  h a v e  r e p o r te d  a  d ec re a se 4 in  
v a ip ro a te -se m m  c o n c e n tra tio n s  w h e n  th e  2  d ru g s  vvere 
u s e d  to g eth e r.

F o r  th e  e £ fe a  o f v a lp ro a te  o n  amừriptyline, see  p . 4 0 6 .2 .
1. Sovner Re Davỉs JM. A potentíaỉ drug interactìon between ũuoxedne 

and valproic add. J  ơờ t Psychopharmaal 1991; 11: 389.
2. ỉoicena ML tí  cứ, Interactỉon o l Quoxetỉne and vaỉpróỉc add. Am J 

Psychiaữy 1998; 155: 575.
3. Cruz*Fỉores s. tí aỉ. Valproic toxỉdty w ith Ouoxetìne therapy. Mo Med 

1995; 92:296-7.
4. Droulers Ae t í  aỉ. Decrease of vaỉproic add  concentration ỉn the blood 

vvhen copresaỉbed vvith Auoxetine. J  ơừ t Psychopharmaaị 1997; 17: 
139-40.

AntíepilepHcs. T h e  b a rb i tu ra te  an tie p U e p tíc  pkenobarbital 
is  re p o rtẽd  to  d e c re a se  s e ru m -v a lp ro a tẽ  c o n c e n tra tio n s  
w h e n  g iven  to g e th e r ,1 a p p a re n t ly  b y  in d u c t io n  o f  va l- 
p ro a te  m eta b o lism .2 T h is  effec t is  o v e rsh a d o w e d , hovvever, 
b y  th e  m ark e d  i n a e a s e  in  s e ru m -p h e n o b a rb ita l  c o n c e n tra -  
t io n s  caused  b y  v a lp ro a te  in h ib i t ìo n  o{ p h e n o b a rb ita l  
m etab o lism — seẽ p . 5 3 7 .2 . I t  h a s  b e e n  s u g g e s te d  th a t  p h e -  
n o b a rb ita l  m a y  a lso  in c re a se  t h e  risk  o f v a lp ro a te - ín d u c e d  
h y p e ra m m o n ã e m ic  e n c e p h a lo p a th y .3

Carbamazepine a n d  phcnytom a re  also  e n z y m e - in d u á n g  
d ru g s  an d , as m ig h t b e  ẽ x p e c te d , a re  r e p o r te d  to  in c re a se  th e  
m eta b o lism  a n d  d e c re a se  t h e  se ru m  c o n c e n tr a t ìo n  of 
v a lp ro a te .4-4 T h e  e S e c t m a y  b e  c lin ica lly  s ig n iỄ c a n t.7 T he 
re d p ro c a l  eS ects  o f v a lp ro a te  o n  b o th  d ru g s  a re  c o m p lex , 
vvith conĐ icting e ữ e c ts  o n  m e ta b o lism  a n d  p r o te in  b in d in g , 
a n d  th e  d in ic a l  o u tc o m e  is dU B cnlt to  p re d ỉc t. F o r  m o re  
d e ta ils  see u n d e r  C a rb a m a z e p in e , p . 5 1 6 .3  a n d  P h e n y to in , 
p . 543 .2 . A n  in te r a c d o n  w i th  oxcarbazepine, r e s u ltin g  in  
v a lp ro a te  to x id ty ,  h a s  a lso  b e e n  rep o rted .*

S e ru m  c o n c e n tra tio n s  o ỉ  v a lp ro ic  a d d  w e re  red u c e d , 
w i th  con sid e rab le  in te r p a t íe n t  va ria b ility , w h e n  ethoiux- 
ửnide’  o r  mesuximide10 w a s  a d d e d  to  th e  a n tie p ile p tíc  th e ra p y  
o f  so m e  p a tien ts .

R aised  s e ru m  c o n c e n tra tío n s  o f  v a lp ro ic  a d d  h a v e  b e e n  
re p o r te d  in  p a tie n ts  ỊỊiveTi/elbamate.'1

R eversib le h e p a tìc  im p a irm e n t  h a s  b e e n  re p o r te d 12-13 
w h e n  topiramate w a s  a d d e d to  v a lp ro a te  t h e r a p y  m  p a tìe n ts  
w h o  h a d  p re v io u s ly  to le ra te d  v a lp ro a te  w ell. . U se  of 
v a lp ro a te  vvith to p ira m a te  h a s  a lso  b e e n  a s s o d a te d  vvith 
h y p c rạ m m o n a e m ia  a n d  e n c e p h a lo p a th y .14

V alp roate  in h ìb its  t h e  m e ta b o lism  o f  lamotrigbư w h ic h  
m a y  resu lt in  s e rio u s  to x ic  rea c tio n s— see  p . 5 3 0 .1 . T h e re  is 
l im ite d  e v id e n c e  t h a t  v a lp ro ic  a d d  m a y  a ffe c t  th e  
m eta b o lism  o f  eửiosuxìmide in  so m e  p a tie n ts — see  p .  521 .3 . 
V a lp ro a te  re d u c e s  th e  haU -U íe o l  ỉonừamide— see p . 561 .3 .

F o r  in te ra c tio n s  w i th  b e n z o d ia z e p in e s ,  se e  u n d e r  
D ia z e p a m ,p . 1069 .1 .

1. Perucca £ . Pharmacokỉnetỉc interactỉons with anửepiỉeptíc drugs. ClùI 
Pharmacekintí 1982; 7: 57-84.

2. Levy RH. Koch KM. Drug interactlons wỉth valproic add . Drugs 1982; 24: 
543-56 .

3. Segura-Bruna Ne t í  ai. Valproate-induced hyperanunonemỉc encephalo- 
pathy. Aaa Neurol Scand 2006; 114:1-7 .

4. Panesar SK. t í  aL The effect of carbamaxepine on vaỉproic add 
dispositỉon in adult voỉunteers. Br J  ơ ừ t Pharmacol 1989; 27: 323-8.

5. Reunanen Mỉ, t í  aỉ. Low serum vaỉproỉc add  concentratỉons ỉn epỉlepdc 
patỉents on combìnatỉon therapy. Cun Ther R a  ,1980; 28: 456-62.

6. Cramer JA, t í  al. Varỉabỉe ỉree and lotaỉ vaỉproỉc ãd d  conỉentxatíons ỉn 
soỉe- and m ulú-dnig therapy. Ther Drug Monừ 1986; 8 :41  ỉ - ỉ  5.

7. Jann MWe t í  a i  Increased valproate se rum  concentratỉons upon 
carbamazepỉne cessadoQ. Epìỉepsia 1988; 29: 578-81.

8. Xiong GL, tí  a l  Toxỉc ỉnteractỉon between valproate and oxcarbazepine: 
a case detected by the ỉree valproatc ỉeveỉ. J  ơ in  Psỵchopharmacoỉ 2008; 
28: 472-3.

9. Sâlke-Keỉỉermann RA. t í  aí. Inữuence of ethosuxímỉde on valproỉc add 
serura concentrations. Epilqny R a  1997; 26: 345-9.

10. Besag PMCe t í  al. Methsuximide reduces valproỉc ad d  sem m  ỉeveỉs. Vưr  
Dtuị MorũtlOQỈ; 23: 694-7.

11. Wagner ML. tí  aỉ. The effect oí (elbamate on valproic add  disposition. 
ơirt Pharmaeol Ther 1994; 56: 494-502.

12. Longỉn E, tí  ai. Topỉramate enhances the risk of valproate-assodated síde 
eỉíects in three children. Epiỉeptù 2002; 4 3 :45 Ỉ-4 .

13. Bumb A, t í  aỉ. Ađding topỉramate to valproate therapy m ay cause 
reversỉble hepatìc Caỉlure. EpiUptữ Disord 2003; 5: ỉ 57-9.

14. Latour p. tí aỉ. Drug induced encephalopathy in six epíỉeptíc patỉents: 
topỉramate? valproate? or both? Hum Pĩydĩopharmacoi 2004; 19: 193- 
203.

Antỉmalarìals. Lovv s e tu m  c o n c e n tra t io n s  o í  v a lp ro a te  
h a v e  b e e n  re p o r te d 1 in  p a tie n ts  ta k in g  meỊloquine. Also, 
m eQ o q u in e  a n d  chloroquũư m a y  a n ta g o n is e  t h e  a n tie p ile p -  
t ic  ac tiv ity  o f v a lp ro a te  b y  lo w e rin g  th e  c o n v u ls iv e  th re s h -  
o ld .

1. Anonymous. Meũoquỉne ỉòr malarla. M edltít Dtuịịs Ther 1990; 32 :13 - 
14.

Antineoplastics. A  m a rk e đ  r e d u c t io n  in  s e ru m -v a lp ro a te  
c o n c e n tra tio n  o c c u rre d  in  a  6 -ý e a r-o ld  c h ild  a f te r  a  h ig h - 
d o se  2 4 -h o u r  ín h is io n  o f methotrexate.1

1. Schreder H, 0stergaard JR. Interíerence oỉ hỉgh-đose mêthotrexate In 
the  metaboỉỉsm of valproate? Ptdiaừ Hematot Oncol 1994; 11 :445-9.

Antipsychotics. As w i th  a ll a n tie p ile p tỉc s , a n tip sy c h o tic s  
m a y  a n ta g o n ise  th e  a n tie p U e p tíc  a c tiv ity  o ỉ  v a Ịp ro a te  b ý  
lo w e rin g  th e  c o n v u ls iv e  th re s h o ld .  A lth o u g h  a  s tu d y 1 
ío u n d  th a t  risperìdone h a d  n o  s ig n ih c a n t e ffec t o n  th e  
p h a rm a c o k in e tic s  o f  v a lp ro a te , 2  eaurlier case  re p o r ts
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shovved c o n íl ic t in g  resu lts ; o n e 2 d e sc rib ed  in c re a se d  
s e m m -v a lp ro a te  c o n c e n ư a tío n s ,  a n d  th e  o th e r 3 d e c re a se d  
c o n c e n tra t io n s ,  w h e n  r isp e rid o n e  w a s  a d d e d  to  v a lp ro a te  
th e ra p y . F o r  t h e  e ffec t o f  v a lp ro a te  o n  clozapine. see  
p . 1061 3.

1. R avindran A, et ttt. Risperidonc does n o t a ltect sleady-SMte 
pharmacokỉnctícs oí  divalproex sodium ỉn  patients w ith bipolar 
dỉsorder. ơ ĩn  Pharmacoìánet 2004; 43: 733-40.

2. van W attum  PJ. Valproic add  and  lỉsperidone. J  Am Acad ChUd Adolesc 
PsychUury 2001; 40: 866-7.

3. Bertoldo M. Valproỉc ad d  and rỉsperỉdone. J  Am Acađ child Aảoĩesc 
Pỉỵdiiatrỵ 2002; 41: 632.

A n tiv ìra ls . T h e re  h a v e  b e e n  2  re p o r ts  t h a t  d esc rib e  a 
r e d u c t io n  in  p la s m a -v a lp ro a te  c o n c e n tra t io n s  in  HTV-posi- 
tiv e  p a tie n ts  w h o  w e re  ta k in g  v a lp ro a te  fo r  b ip o la r  d iso r- 
d e r  a n d  w e re  g iv e n  efavirtnz in  O ne c a se 1 a n d  ritonavir- 
boosted lơpinavìr in  a n o th e r ,2 r e s u ltin g  in  m a n ia .  Hovvever, 
a n  e a r l ie r  s tu d y 3 in  a sm all n u m b e r  o f HTV-positive 
p a tie n ts  d id  n o t  ỉ in d  a n y  c lin ica lly  s ig n ilic a n t in te ra c tio n s  
betvveen  th e s e  d ru g s  a n d  v a lp ro ic  a c id . F o r  th e  e f f e a  of 
acidovir o n  v a lp ro a te , s e e  u n d e r  I n te ra c t io n s  o f  P h e n y to in , 
p . 5 44 .1 .

F o r t h e  e f f e a  o{ v a lp ro a te  o n  ỉidovudine, se e  p . 1026.3 .
1. Saraga M. tì al. Reduced valproaic plasma levels poísible đĩier 

im roduaion  orefavirent in abipolarpatỉem . Bipolar Disord 2006; 8 :415- 
17.

2. Sheehan NL, ít aỉ. Possible intcraciìon bttvveen lopinavir/Titonavir and 
valproic add  exacerbates bipolar disordcr. Ann Pharmacother 2006; 40: 
147-50.

3. DỈCenzo R. tì aỉ. Eííects of valproic add  coadministration on pỉasma 
efavirenz and lopinavữ concentratỉons in hum an immunodeRdency 
virus-íníected adults. Anùmiavb Agmts Oiemoỉher 2004; 48: 4328-31.

A n x io ty tíc s . F o r  in te ra c t io n s  b e tw e e n  v a lp ro a te  a n d  benỉo- 
diazepines, see  u n d e r  D ia z ep a m , p . 10 6 9 .1 . F o r  a n  in te ra c -  
t io n  b e tw e e n  v a lp ro a te  a n d  ĩolpidan. see  p . 1 1 1 7 .3 .

C a lc iu m -c h a n n e l b lo c k e rs .  F o r  th e  e ííe c t  o f  so d iu m  v a l- 
p ro a te  o n  nimodipinc, see  u n d e r  N ư e d ip in e , p . 1453 .3 .

C o le s ty ra m in e . C o le s ty ra m in e  m a y  d e c re a se  th e  a b so rp - 
t ìo n  o ỉ  v a lp ro a te .

G a s tro in te s t in a l  d r u g s .  U se  vvith  a n  antaríd ( a lu m in iu m  
a n d  m a g n e s iu m  h y d ro x id e s )  s ig n iíic a n tly  in c re a se d  th e  
b io av a ila b ility  o f  a  v a lp ro ic  ac id  p re p a ra tio n  In  h e a lth y  
su b je c ts ; ' o th e r  a n ta d d s  in  th is  s tu d y  (c a ld u m  c a rb o n a te  
a n d  a n  a lu m in iu m  m a g n e s iu m  tr is ilic a te  m ix tu re )  h a d  a 
lesser, in s ig n iB c a n t effec t.

Cimetidint s ig n ih c a n tly  in c re a se d  th e  h a lf - life  a n d  
d e c re a se d  th e  d e a r a n c e  o f so d iu m  v a lp ro a te  in  a n o th e r  
s tu d y ;2 ramtidine h a d  n o  e ífe c t o n  v a lp to a te  p h a rm a c o k i-  
n e tic s .2

T h ese  in te ra c t io n s  h a v e  n o t  b e e n  re p o r tc d  to  b e  of 
d in ic a l  s ig n iâ c a n c e , a l th o u g h  th e  p o ss ib ility  m u s t  exist. 
p aT tìcu larly  in  p a tie n ts  o n  h ig h -d o s e  th e ra p y .

1. May CA. tì  aỉ. Ettects o ỉ three antadds-on the bioavailability oí valproic 
add . Cỉin Pharm 1982; 1: 244-7.

2. Webster LK. tì  al. Eííect oỉ cùneúdỉne and ranỉddine on carbamazepine 
and sodỉum vaỉproate pharmacokinetics. Eur J  Cỉin Piiarmacol 1984; 27: 
341-3.

G in k g o  b i lo b a .  F o r  a  r e p o r t  o f a ỉa ta l  b r e a k th ro u g h  sei- 
z u re  o c c u rr in g  w h e n  p h e n y to in  a n d  v a lp ro a te  s e m iso d iu m  
w e re  u s e d  w i th  g in k g o  b ìlo b a , see  u n d e r  P h e n y to in ,  
p . 5 45 .1 .

S e x  h o r m o n e s .  A  2 6 -y e a r -o ld  vvo m an  w h o  w a s  tak in g  
v a lp ro a te  fo r e p ile p sy  a n d  a c o m b in e d  aral contraceptive 
h a d  lo w e r  s e ru m -v a lp ro a te  c o n c e n tra t io n s  a n d  a n  in c re a se  
i n  se iz u re  íre q u e n c y  d u r in g  th e  a c tiv e  p ill p h a s e  w h e n  
c o m p a re d  wdth th e  in a c t iv e  p ill p h a s e .1 A su b s e q u e n t  
s tu d y 2 in  9  e p ile p tic  v v o m tn  w h o  w e r e  ta k in g  v a lp ro a te  
a n d  a c o m b in e d  o ra l  c o n tra c e p tiv e  ío u n d  th a t  t h e  a p p a r-  
e n t  o ra l d e a r a n c e  o í  to ta l  a n d  u n b ờ u n d  v a lp ro ic  a d d  
in c re a se đ  d u r in g  c o n tra c e p tiv e  in ta k e  c o m p a re d  vvith th e  
p ill-free  in te rv a l;  th e  a u th o r s  su g g e s te d  th a t  th is  eH ert vvas 
d u e  to  t h e  in d u c t io n  of g lu c u ro n id a tio n  o ( v a lp ro a te  b y  
e th in y le s tra d io l.

1. Hera>g AG, «  al. Scrum valproate levels vvith oral comraceptìvc usc. 
EpOcpỊÚ 2005; 46; 970-1.

2. GaUmberd CA. et a i  Increased apparent oral dearance of vaỉproic add  
duilỉig Ixitake of combÌDed contracrptive steroỉds ỉn vvomen wiih 
epilepsy. Epilepáa 2006; 47: 1569-72.

Pharmacokinetics
V alp ro ic  a d d  a n d  its  sa lts  a re  ra p id ly  a n d  c o m p le te ly  
a b so rb e d  f ro m  th e  g a s tro in te s tin a l  ơ a c t;  th e  r a te , b u t  n o t  th e  
e x te rn ,  o f  a b s o rp tio n  is  d e ỉa y e d  u  g iv e n  w ith  o r  a h e r  food .

y a lp ro ic  a d d  is e x te n s iv e ly  m e ta b o lỉs e d  in  th e  liver, a 
la rg e  p a n  b y  g lu c u ro n id a t io n  a n d  th e  re s t  b y  a  v a rie ty  of 
c o m p ĩe x  p a th w a y s .  I t  d o e s  n o t  a p p e a r  to  e n h a n c e  its  óvvn 
m e ta b o lism , b u t  m e ta b o lis m  m a y  b e  e n h a n c e d  b y  o th e r  
d ru g s  t h a t  in d u c e  h e p a t ic  m ia o s o m a l  e n z y m e s . I t is 
e x c re te d  in  t h e  u r in e  a lm o s t e n ti r e ly  in  th e  fo rm  o f its 
m e ta b o li te s ;  sm a ll a m o u n ts  a re  e x õ re te d  in  {aeces a n d  
e x p ire d  a ữ .
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V alp ro ic  a d d  is e x te n s iv e ly  b o u n d  to  p la sm a  p ro te in s .  
T he  e x te rn  o f p ro te in  b in d in g  is c o n c e n tr a t io n  d e p e n d e n t  
a n d  ỉs  s ta te d  to  b e  a b o u t  9 0  to  95  %  a t to ta l  c o n c e n tra t io n s  o f  
5 0 m ic ro g ra m s /m L , ỉa l l in g  to  a b o u t  8 0  to  8 5 %  a t  
1 0 0 m ic ro g ra m s/ih L . R e p o r te d  h a lf- liv e s  fo r  v a lp ro ic  a d d  
h a v e  ra n g e d  ỉ ro m  a b o u t  5 to  2 0  h o u rs ;  t h e  s h o r te r  h a lf- liv e s  
h a v e  g e n e ra lly  b e e n  re c o rd e d  i n  e p ile p tic  p a tie n ts  re c e iv in g  
m u ltip le  d ru g  th e ra p y . C ỉe a ra n c e  is  u s u a lly  h ỉg h e r  in  
c h ild re n  t h a n  in  a d u lts .

T h e  ‘ta rg e t ' r a n g e  of to ta l  p la sm a -v a lp ro ic  a d d  is  u su a lly  
q u o te d  a s  b e in g  4 0  to  1 00  m ic ro g ra m s /m L  (2 8 0  to  
7 0 0 m ic ro m o le s / liơ e )  b u t  r o u t in e  m o n ito r in g  o f  p lasm a  
c o n c e n tra tio n s  is n o t  g e n e ra lly  c o n s id e re d  to  b e  o f  u se  as  a n  
a id  to  assessin g  c o n tro l.

V a lp ro ic  a d d  crosses t h e  p la c e n ta l  b a r r ie r  a n d  sm all 
a m o u n ts  a re  d is tr íb u te d  in to  b re a s t  n rilk .

V a lp ro m id e  is a n  a m id e  d e riv a tiv e  o f  v a lp ro ic  a d d  a n d  i tỉ  
a b so rp tio n  is slovver a n d  its  b io a v a ila b ili ty  so m evvhat less 
th a n  th a t  o f v a lp ro ic  a d d .  V a lp ro m id e  is rap id ly  a n d  a lm o st 
c o m p le te ly  m eta b o lise d  in  t h e  liv e r  10 v a lp ro ic  a d d .

T h e  p h a rm a c o k in e ũ c s  o f  v a lp ro a te  a re  a ffec ted  b y  o th e r  
a n tie p ile p tic s  (see  u n d e r  In te ra c tio n s . p. 5 5 7 .3 ).

R e íe re n c e s .
1. Zaccara c . et al. Clinical pharm.icokỉneúcs ưf valproic acỉd— 1988. Chn 

Phamtacokmtì 1988. 15: 367-S9.
2. B ialerM . Clinìcal pỉiarmacolngy oĩ valpromiđc. Cìin Pharmacokinet 1991. 

20: 114-22.
3. Cỉoyd JC, tt ai. Valproic acid pharmacưkinetics in children IV: eỉíects ưf 

age and antỉepiieptìc drugs on proiein binding and imrinsic dearance. 
ẵ m  Pharmacal Tỉứr 1993; 53: 22-9

4. Yukawa E. et aì. Popuỉation-bascd investigarion oỉ vaỉproic ad d  reỉative 
dearance using nonlinear mixed eííecis modrling: inllucnce oí drug- 
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Preparations
Propriehiry Preparationỉ (details are given in Volum e B)

Single-ingredient Preparalions. Arg.: D epakene; Exibral; Logical; 
Valcas; Valcote; Valnar; Austral.: Epilim; Valprease; Valpro; 
Austrìa: C onvulex; D epakine C hrono; D epakine C hronosphere; 
Depakine; Betg.: Convulex; D epakine Chrono; Depakine; Braz.: 
Depacon; D epakene; D epakote; Epilenil; Tórval; Valpakine; Val- 
prene; Zyva]prex; C an a d D epakene; Epival; Chile: A tem pera- 
to n  D epakene; DI VP; N euractin; Valcote; China: D epakine ( íê  
E ẩ ỉ ) ;  D ian Tai (A IS ); Cz.: Absenor; Convulex; D epakine 
ch ro n o ; Depakine C hronosphere; D epakine; EveridenỶ; Orfiril: 
Denm.: Delepsine; D eprakine; Orfiril; F in.: A bsenon D eprakine 
Depot; D eprakine; OrCril; F r .;  D cpakine c h ro n o ; Depakine; 
D epakote; Dcpam ide; M iơ o p ak in e ; Ger.: C onvulex; Convulso- 
fin; Ergenyl C hrono; Ergenyl c h ro n o sp h e re t;  Ergenyl; Lepti- 
lan; Oríiril; Valpro Beta chrono; Valpro Beta; Valpro ch ro n o t; 
Valproỷ; Gr.: D epakine C hrono; D epakine; Depam ide; Hong 
Kong: Epilim; O rlep tt; Valpro; Hung.: C onvulex; D epakine 
c h ro n o ; D epakine; Orfiril; India: D-Val; D epakote; Desval; 
Dicorate; Dilex; Diproex; D isorate; Disoval; Divaa; Divalex-OD; 
Divalin; Divalprid-OD; Divalpro; Divalrate; Drvel; Elival; Enco- 
rate; Epilex c h ro n o ; Epilex; Epival; Eprea; Epsoval; Genval- 
OD; Kayval; M acorate; M anoval; Navalin; Valcontin; Valparin; 
Valrate; V altec  Indon.: D epakene; Depakote; / r i :  E pi-C hronot; 
Epilim Chrono; Epilim  C hronosphere; Epilim; Israel: Depalepi 
c h ro n o ; Depalept; OrTnil; Valporal; Itol.: D epakin C hrono; 
D epakin; D epam ag; D epam ide; Jpn: D epakene; Selenica; 
Malaysia: Epilim  Chrono; Epilim; Oiíiril; Mex.: A tem perator; 
Criam; D epakene; Edorame; Epival; Leptilan; Pim iken; Tranki- 
tec; V em atina; Neih.: D epakine Chrono; D epakine; OrBril; Pro- 
pym al; Norw.: D eprak inet; OrBril; NZ: Epilim; Phữipp.: Alep- 
tìz; D epacon; D epakene; D epakote; Epival; Valparin XR; Pol.: 
Absenor; Convulex; D epakine C hrono; D epakine Chrono- 
sphere; D epakine; Depam ide; Dipromal; Orfiril; Valpro-Ratio- 
p h arm  C hrono; ValproLek; P o r t D epakine c h ro n o ; D epakine 
Chronosphere; D epakine; Diplexil-R; Diplexil; Rus.: Apilepsin 
(AimnencHH)t; Convulex (KoHByneKC); Convubofin  
(K o H B y jn > c o Ộ H H ); Depakine (HenaKHH); D epakỉne C brono CQena- 
KHH XpoHo); D epakine c h ro n o sp h e re  (X len a K H H  XpoHOCỘepa); 
Encorãte (DHKopĩr); Encorate C hrono  (DHKOpar XpoHo); Valpar- 
in XR (BantnapHH XP); S.Afr.: Convulex; Epilim; Singapore. 
C onvulex; Epilim; Orliiil; V alparin; Spain: D epakìne Crono; 
Depakine; Depam ide: M i]zonef; Swed.: Absenor; Ergenyl 
Retard; Ergenyl; Oríiril; Switz.: Convulex; D epakine ch ro n o ; 
D epakine; Oríiril; Thai.: D epakine; D esorate; Encorate; Epiate; 
o ltril; Valparin; Valrem; Turk.: C onvulex; D epakin Chrono; 
D epakin; UAE: Valopin; UK: C onvulex; D epakote; Epilim 
Chrono; Epilim; Episenta; Orlept; Ukr.: ConvulsoBn
(K o H B y a ic o Ộ H H ) ;  D epakin C hrono; D epakine (HenaxHH); Valpro- 
com  C hrono (Bani>npoxoMa XpoHO); USA: D epacon; D epakene; 
D epakote; M endatrex ; Stavzon Venez.: D epakìne; Valcote; Val- 
pron.

Pharnracopoeial Preparations
BP 2014: G asư o-resistan t S od ium  V alproate Tablets; Soduim  
V alproate O ral Solution; Sod ium  V alp roate  Tablets;
U SP 36: D iv a lp ro e x  S o d iu m  D e la y ed -R e le a se  C apsu  es; 
D ỉvalproex Sodium  D elayed-R elease  Tablets; D ivalproex  Sodi am  
E xtended-Release Tablets; V alp roate  Sod ium  In jec tion ; Valp oic 
A d d  Capsules; V alproic A d d  S yrup .

Vigabatrin IBAN, USAN, riNNi

4 -A m ino-5 -hexeno ic  A cid; M DL-71754; RMI-71754; V ig a tà -  
triin i; V ig ab a trin a ; V ig a b a tr in e ;  V ig a b a tr in u m ; y-Vir yl 
A m inobutyric  Acid; y-Vinyl-GABA; BnraõaTpMH.
4-A m inohex-5 -eno ic  ac ìd .
C e H n N O ^ U ^
CÁS —  60643-86-9.
ATC — N03AC04.
ATC Vet — QN03AŨ04. 
u m  — GR!20KfíT6K.

P h o rm a c o p o e ia s .  In  Eur. (see  p . v ii) a n d  us.
P h . E u r . 8: (V ig ab a trin ) . A vvh ite  o r  a lm o s t vvhite  p o w d  :r. 
F ree ly  so lu b le  in w a te r;  s lig h tly  s o lu b le  in  m e th y l  a lco h  3l; 

I p rac tica lly  in so lu b le  in  d ic h lo r o m e th a n e .

U S P  36 : (V ig ab a trin ). A  w h i te  o r  a lm o s t vvh ite  p o w d  :r. 
F ree ly  so lu b le  in  vvater; s lig h tly  s o lu b le  in  m e th y l  a lc o h  >1; 
v e ry  s lig h tly  s o lu b le  in  a lc o h o l  a n d  in  c h lo r o ío r  n ; 
p ra c ú c a lly  in so lu b le  in  d ic h lo r o m e th a n e ;  in so lu b le  in  
h e x a n e  a n d  in  to lu e n e .  S to re  in  a ir t ig h t  c o n ta in e rs  at a 
t e m p e ra tu re  o f 2 5  d e g re e s . e x c u rs io n s  p e rm i tte d  betvve :n  
15 d e g rees  a n d  30  d e g re e s .

Use s and Administration
V ig ab a trin  is a n  a n a lo g u e  o f  g a m m a -a m in o b u ty r ic  ai id 
(GA BA) th a t  ac ts a s  a n  iư e v e rs ib le  in h ib i to r  o f GAB 1- 
t ra n sa m in a se , th e  e n z y m e  r e s p o n s ib le  ío r  t h e  c a ta b o lism  oi 
GABA. Ít is u se d  as a n  a d ju n c t iv e  a n tie p ile p tic  in  p a tie i  ts  
w ith  re s is ta n t p a rt ia l  e p ile p sy  w i th  o r  v v ith o u t se c o n d a  -y 
g e n e ra lisa tio n , u n re s p o n s iv e  to  o t h e r  th e r a p y .  I t is a lso  u s  :d 
as  m o n o th e ra p y  fo r  in la n t i l e  s p a sm s  (as f o r  e x a m p le  n  
W e st's  sy n d ro m e ). (S ee  E p ile p sy , p . 5 5 9 .1 .)

T he  r e c o m m e n d e d  in it ia l  o r a l  d o se  o f  v ig a b a tr in  1S 
a d ju n a iv e  th e ra p y  is 1 g  d a ily , in c re a se d , a c c o rd in g  :o 
re sp o n se  a n d  to le rab ility , in  in c r e m e n ts  o f 5 0 0  m g  a t  w e e k  .y 
in te rv a ls  to  a  m a x im u m  o f 3 g d a ily .

D oses m a y  be  d iv id e d  a n d  g iv e n  tvvice d a ily  o r  t a k e n  a :  a 
sing le  daily  d o se . D o sa g e  r e d u c t io n s  m a y  b e  r e q u ừ e d  in  t) e  
e ld e rly  a n d  in  p a tie n ts  w i th  r e n a l  ữ n p a i r m e n t ,  p a rtìcu la x  y 
th o se  w ith  a  c re a t in in e  c le a r a n c e  o f  le ss  t h a n  6 0  m L /m i 1. 
F o r  fu r th e r  de ta ils  o f d o se s  in  r e n a l  im p a ữ m e n t ,  s e 
p . 559 1.

F or d e ta ils  o f d o ses  in  c h ild re n . s e e  b e lo w .
As w ith  o th e r  a n tie p ile p tic s ,  w i th d ra w a l  o f  v ig a b a t r n  

th e ra p y  o r  ơ a n s it io n  to  o r  ừ o m  a n o th e r  ty p e  o f  a n tie p ile p t  c 
th e ra p y  s h o u ld  b e  m a d e  g ra d u a l ly  to  a v o id  p r e d p i ta t in g  a n 
in c re a se  in  th e  í r e q u e n c y  o f s e iz u re s .  F o r  a d isc u ss io n  c n 
v v h e th e r  o r  n o t  to  w i th d r a w  a n t ì e p i l e p t í t  t h e r a p y  in  se izu ri - 
ừ e e  p a tie n ts , see  p . 5 0 6 .1 . L ic e n s e d  p r o d u c t  in ío r m a t ic n  
re c o m m e n d s  th a t  th e  d o se  o f  v ig a b a tr in  s h o u ld  b e  g ra d u a l  y 
r e d u c e d  o v e r  2 to  4  vveeks.

R e íe re n c e s .
1. Whclcss JW, et a l. Vigabatrin. Ncurolhrrapcutia 2007; 4 : 163-72.

A d m in is tra t ìo n  in  c h ild r e n .  V ig a b a tr ín  is u se d  as  a 1 
a d ju n c tiv e  a n tie p ile p tic  in  c h i ld r e n  w i th  r e s is ta n t  p a rtii  1 
ep ilep sy  w ith  o r  v v ith o u t s e c o n d a r y  g e n e ra lis a tio n , u n r i  - 
sp o n siv e  to  o th e r  th e r a p y .  I t is a lso  u s e d  a s  m o n o th e r a p  f 
fo r  in la n tíle  sp a sm s (as f o r  e x a m p le  Ln W e st 's  sy n d ro m e ).

T he  re c o m m e n d e d  in it ia l  o r a l  d o s e  o ỉ v ig a b a tr in  í s 
ad ịunđive therapy is 4 0  m g /k g  d a ily , as  a  s in g le  d o se  o r  in  ỉ 
d iv id e d  do ses. M a in te n a n c e  d o se s  a re  g iv e n  a c c o rd in g  I ) 
b o d y -w e ig h t as  íollovvs:
•  10 to  1 5 k g : 0 .5  to  1 g d a ily
• 15 to  30 kg: 1 to  1.5 g d a ily
• 30 to  50 kg: 1.5 to  3 g d a ily
•  o v e r  50 kg: 2 to  3 g d a ily
A lte m a tiv e ly , th e  BNFC su g g e sts  g iv in g  th e  fo llo w in g  o rí 1 
doses  a c co rd in g  to  age:
•  n e o n a te s  to  12 y e a rs :  in it ia l ly  15 to  2 0  m g /k g  ( m a x im u i  I 

o f 2 5 0  m g) tvvice d a ily , in c re a se d  o v e r  2 to  3 w e e k s  to  I 
u su a l m a in te n a n c e  d o s e  o f 3 0  to  4 0 m g /k g  tvvice d a i l ) : 
m a x im u m  of 75 m g /k g  o r  1.5 g rvvice da ily , v v h ich e v e r  i : 
less

•  12 to  18 yea rs : in it ia l ly  2 5 0  m g  tw ic e  d a ily , in c re a se  I 
o v e r  2  to  3 vveeks to  a  u s u a l  m a in te n a n c e  d o se  o f 1 t« I
1.5 g tw ice  d a ily

V igaba trin  h a s  b e e n  g iv e n  re c ta lly ;  i n  t h e  UK, t h e  BNFC h a  ; 
su g g e ste d  th a t  c h ild re n  o v e r  1 m o n th  o ld  m a y  b e  g iv e n  th ' 
sa m e  rec ta l doses, c a lc u la te d  b y  a g e , as  th o s e  n s e d  o ra ll 
(see  ab o v e ). T h e  c o m m e rd a l ly  a v a ila b le  o ra l pov v d er sh o u li 
b e  d isso lved  in  a  sm all a m o u n t  o f  w a te r  b e fo re  u se .

F o r m onothcrapy in  in ta n t i l e  sp a sm s , th e  r e c o m m e n d e i 
in itia l o ral d o se  of v ig a b a ơ in  is 5 0 m g /k g  d a ily , a d ju s te i
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a c co rd in g  to  resp o n se . U p  to  150 m g /k g  d a ily  h a s  b e e n  used . 
T h e  BNFC suggests  s ta r tìn g  w ith  15 to  25 m g /k g  tw ic e  daily , 
a d ju s te d  ac co rd in g  to  r e sp o n se  o v e r  7  days; t h e  u su a l  
m a in te n a n c e  do se  is 4 0  to  50 m g /k g  tw ice  d a ily  (m a x im u m  
o f 75  m g /k g  tw ice  d a ily ) fo r  n e o n a te s  a n d  c h ild re n  u p  to  2 
y e a rs  o f  age.

Administration in renal impairment. R e d u c e d  o ra l doses 
o f  v ig a b a tr in  a re  r e c o m m e n d e d  ỉo r  p a tie n ts  vvith re n a l  
im p a irm e n t.  u s  l ic e n se d  p ro d u c t  in ỉo rm a t io n  re c o m m e n d s  
th e  fo Ilo w in g  do se  a d ju s tm e n ts  b a se d  o n  c re a t in in e  d e a r -  
a n c e  (CC):
• c c  5 0  to  8 0 m L /m in u te :  2 5 %  d o se  re d u c tio n
•  c c  30 to  50 m L /m in u te :  50% d o se  r e d u c tio n
•  c c  10 to  3 0 m L /m in u te :  7 5 %  d o se  re d u c tio n

Epilepsy. V ig a b a tr in  is  u s e d  in  th e  ư e a tm e n t  o f  ep ilepsy  
(p. 5 0 6 .1 )  a s  a d ju n c t iv e  th e ra p y  fo r  r e b a c to ry  se izu res. 
R evievvs1'4 o f  v ig a b a tr in  h a  v e  c o n s id e re d  i t  to  b e  m o st 
e ffe c tiv e  i n  t h e  ư e a tm e n t  o f c o m p le x  p a rt ia l  s e iz u res  w ith  
o r  v v ith o u t s e c o n d a ry  g e n e ra lis a tio n ; i t  m ay , h o w e v e r , 
e x a c e rb a te  m y o d o n lc  o r  a b se n c e  se izu res . EíH cacy as  
a d ju n c t iv e  t h e r a p y  in  r e b a c to ry  p a rt ia l  s e iz u res  vvas 
shovvn  b y  2  m u lt ic e n tr e  s tu d ie s3,6 In v o lv in g  2 2 8  p a tíe n ts  
( in d u d in g  4 6  c h ild re n )  a n d  a  s tu d y 7 in v o lv in g  52  p a tie n ts  
b e in g  a sse s se d  fo r  e p ile p sy  su rg e ry . H o w e v e r, in  a  foIlow - 
u p  s tu d y *  o f  120  p a tie n ts  w h o  h a d  p a r t id p a te d  in  a n  
o p e n - la b e l  s tu d y  o f  v ig a b a tr in  as  a d ju n c tiv e  th e r a p y  ío r  
r e í r a c to ry  e p ile p sy  6  to  8  y e a rs  e a rl ie r , i t  w a s  c o n s id e red  
th a t  v ig a b a tr in  h a d  h a d  o n ly  m a rg in a l  b e n e fit  o n  th e  lo n g - 
te r m  p ro g n o s is  oi se v e re  r e h a c to ry  ep ilep sy , d esp ite  
ía v o u ra b le  r e s u l ts  f ro m  th e  o rig in a l s tu d y . A  la te r  sy stem a- 
tic  rev ievv9 c o n d u d e d  th a t  a l th o u g h  v ig a b a trin  h a s  p ro v e n  
efficacy  in  t h e  s h o r t  te rm  ỉo r  r e d u d n g  s e ú u r e  í re q u e n c y  
in  r e í r a c to ry  p a rt ía l  ep ilep sy , a s s o d a te d  a d v e rse  eBects 
su c h  as  v isu a l  fie ld  d e te c ts  a re  c o m m o n  a n d  c a n  b e  severe ; 
íu r th e r  s tu d y  is c o n s id e re d  w a r ra n te d .

V ig a b a ti in  is a lso  o í  v a lu e  in  in ỉa n t ile  sp a sm s (as for 
e x a m p le  in  W e s t 's  s y n d ro m e ).  I n  a n  a s se s sm e n t o f 
v ig a b a tr in  a s  m o n o th e r a p y  in  192 in ía n ts  w i th  in ía n tile  
sp a sm s w h o  w e re  fo llo w e d  u p  fo r  a n  a v e ra g e  of 7 .6  
m o n th s ,10 th e r e  w a s  c o m p le te  c e ssa tio n  o f  sp a sm s ỉn  131 
p a tie n ts ,  a  d e c re a se  in  d u s te r  ử e q u e n c y  in  37 , a n d  n o  
ữ n p ro v e m e n t  in  2 4  ( in d u d in g  d e te r io ra tio n  in  1 in ía n t) .  A 
c ro s so v e r  s tu d y  c o m p a r in g  v ig a b a tr in  w i th  c o rt ic o tro p in  in  
4 2  in ía n ts  í o u n d  th a t  b o th  d ru g s  p ro d u c e d  so m e  b e n e h t;11 a  
la rg e r  m u l t ic e n ư e  c o m p a r iso n  o í  ư e a tm e n t  w i th  p red n iso -  
lo n e  a n d  te tra c o sa c tid e  v e rsu s  v ig a b a trin  ỉ o u n d  th a t  th e  
ío rm e r  p r o d u c e d  b e t t e r  in ít ia l  c o n ơ o l,  b u t  th a t  th e  
t r e a tm e n ts  w e re  e q u iv a le n t  a f te r  m o re  p ro lo n g e d  fo llow - 
u p  to  12 to  14  m o n th s  o f  a g e .12 A  re v le w  o f t h e  lite ra tu re  
s u g g e s te d  t h a t  v ig a b a tr in  w a s  p a rt ic u la r ly  e ỉíe c tiv e  in  
in ía n t i le  sp a sm s a s s o d a te d  w ith  tu b e ro u s  sd e ro s is ;13 th e  
a u th o r s  c o n s id e re d  th a t  i ts  e t t c a c y  m ig h t b e  less  in  o th e r  
ío rm s  o f  in ía n t i l e  s p a sm .13 A  la te r  g u id e l in e 14 a lso  
te n ta tiv e ly  c o n d u d e d  th a t  v ig a b a trm  w a s  eH ectìve  in  th e  
s h o r t - te r m  t r e a tm e n t  o f  in ỉa n tìle  sp asm s in d u d in g  th o se  
a s s o d a te d  w i th  t u b e r o u s  sd e ro s is .
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g a te d 1-2 w ith  s o m e  b e n e fit  as  a n  a d ju n c t  in  th e  m a n a g e -  
m e n t  o f  cocaine a n d  meUmỊtìamine d e p e n d e n c e ; vvith s h o r t -  
te rm  u se  n o  o c u la r  effects w e re  e v id e n t .1
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Adverse Effects, Treatment, and Precautions
A b o u t h a lf  o f  a ll  p a tíe n ts  h a v e  a d v e rse  e S ec ts  w i th  
v ig a b a trin . T h e  m o s t  c o m m o n  a re  d ro w sln e ss  a n d  fa tig u e , 
a l th o u g h  ìn  c h ỉld r e n  e x c ita tio n  a n d  a g ita tio n  o c c u r m o re  
h e q u e n t ly .  T h e  i n đ d e n c e  o f  th e s e  e ííec ts  is g e n e ra lly  h ig h e r  
a t  th e  s ta r t  o f t h e r a p y  a n d  d e creases  o v e r  tim e . O th e r  CN S- 
re la te d  a d v e rse  e ííe c ts  i n d u d e  đ iz á n e ss , h e a d a c h e , a ta x ia , 
p a ra e s th e s ia , t r e m o r ,  im p a ire d  c o n c e n tra d o n , c o n íu s io n , 
a n d  m e m o ry  d is tu rb a n c e s . O th e r  re p o r te d  a d v e rse  e ííe c ts  
in c lu d e  tv e ig h t g a in ,  g a sơ o in te s tin a l  d is tu rb an c e s , o e d e m a , 
a lo p e d a ,  a n g io e d e m a , u r tic a r ía ,  a n d  sk in  rash . H a e m o g lo -  
b in  a n d  l iv e r  e n z ỵ m e  v a lu e s  m a y  b e  dec re a se d . R a re ly , 
m a r k e d  se d a t ìo n , s tu p o r  a n d  'c o n íu s io n , w i th  o th e r  
sy m p to m s  su g g e stiv e  of e n c e p h a lo p a th y , h a v e  o c c u rre d .

A b o u t o n e - th ứ d  o f a ll p a tie n ts  rec e iv in g  v ig a b a trin  h a v e  
d e v e lo p e d  irre v e rs ib le  v isu a l field  d e íec ts, ran g in g  f ro m  m ild  
to  s e v e re  a n d  u s u a ỉly  occu tT ing  a f te r  m o n th s  o r  y e a rs  o f 
th e r a p y .  B lu r re d  Vision, d ip lo p ia , o r  n y s ta g m u s  a re  
so m e v v h a t le s s  c o m m o n . R e tin a l  d iso rd e rs  s u c h  as  
p e r ip h e ra l  r e t ín a l  a tro p h y , o r  v e ry  ra re ly  o p tic  n e u r i t is  o r  
a t io p h y  h a v e  a ls o  b e e n  re p o i te d  (see  a lso  b e lo w ). V isual 
fie ld  íu n c t io n  s h o u ld  b e  a sse sse d  b e ío r e  b e g in n in g  
t r e a tm e n t  a n d  d u r in g  r o u t in e  fo llo w -u p  (id ea lly  a t  6- 
m o n th  in te rv a ls ) , a n d  p a tie n ts  sh o u ld  b e  w a m e d  to  r e p o r t  
a n y  n e w  v isu a l sy m p to m s  th a t  d e v e lo p  d u r ín g  th e ra p y . 
V ig a b a tr in  s h o u ld  n o t  b e  u s e d  in  p a tie n ts  w i th  p re -e x is t in g  
v isu a l field  d e le c ts .

P sy c h ỉa tric  re a c tio n s  su c h  as a g ita tio n , a g g re ss io n , 
irr ita b ility , n e rv o u sn e ss , d e p re ss io n , a n d  p a ra n o id  re a c tio n s  
h a v e  o c c u rre d  in  p a tie n ts  w ith  o r  vv ithou t a  p sy c h ia tr ic  
h is to ry ;  p sy c h o sis , h y p o m a n ia ,  o r  m a n ia  h a v e  b e e n  
r e p o r te d  ra re ly . P a tie n ts  re c e iv in g  v ig a b a trin  s h o u ld  b e  
o b se rv e d  c a re íu lly  for a n y  signs of a d v e rse  eH ec ts  o n  
n e u ro lo g ic a l  h in c t io n . C a u t io n  is vv arran ted  in  p a tie n ts  w i th  
a  h is to ry  of p sy c h o sis , d e p re ss io n , o r  b e h a v io u ra l  p ro b le m s.

V ig a b a tx in  m a y  e x a c e rb a te  m y o c lo n ic  o r  a b s e n c e  
se izu res .

V ig a b a tr in  s h o u ld  b e  g iv e n  w ith  c a u tio n  to  th e  e ld e rly  
a n d  p a tie n ts  w i th  re n a l  im p a irm e n t.

C a re  is r e q u ire d  vvhen w ith d rav v in g  v ig ab a trin  th e r a p y —  
see  a lso  U ses a n d  A d m in is tra t io n , p . 558 .3 .

Breast íeeding. L icensed  p ro d u c t in fo tT na tion  S tates th a t  
b re a s t  íee d in g  is n o t  r e c o m m e n d e d  in  vvom en rec e iv in g  
v ig a b a trin . F o r  c o m m e n t  o n  a n tie p ile p tic  th e ra p y  a n d  
b re a s t  leed in g , s e e  p . 508 .3 .

Driving. F o r a  c o m m e n t  o n  a n tie p ile p tic  d ru g s  a n d  d riv - 
ing , se e  p . 5 0 9 .2 .

P a r tic u la r  c a re  s h o u ld  b e  ta k e n  in  v ie w  o f  th e  p o ss ib le  
e tte c ts  o f v ig a b a tr in  o n  v isu a l  a cu ity .

Effects on bone. F o r  th e  e B ec ts  o f an tie p ile p tic s , in c lu d in g  
v ig a b a trìn , o n  b o n e  a n d  o n  c a lt íu m  a n d  v átam in  D m e ta b -  
o lism , see  u n d e r  P h e n y to in ,  p . 540 .2 .

Ef(ects on the eyes. A  r e p o r t  o f 3 p a tie n ts  w h o  d e v e lo p e d  
b i la te ra l  s e v e rc ly  c o n s tr ic te d  v isu a l fie lds 2  to  3 y e a rs  a í te r  
v ig a b a tr in  w a s  a d d e d  to  th e i r  a n tie p ile p tic  r e g im e n s 1 
p r o m p te d  p u b l ic a tỉo n  o f  s im ila r  a n e c d o ta l  r e p o r ts .2' 5 P er-  
ip h e ra l  r e t in a l  a tr o p h y  r a th e r  th a n  o p tic  n e rv e  d a m a g e  
a p p e a re d  to  b e  t h e  c a u se . S y m p to m s s h o w e d  n o  im p ro v e -  
m e n t  o n  s to p p in g  th e  d ru g , a l th o u g h  th e r e  w a s  n o  íu r th e r  
d e te r io ra tío n . A t  t h a t  t im e  (1 997) t h e  m a n u ỉa c tu r e r s  
r e p lie d 6 s ta t in g  th a t  it  w a s  a  ra re  o c c u rre n c e  (less t h a n
0 .1 % )  a n d  w a s  b e in g  m o n ito re d  in  íu r th e r  d in ic a l  s tu d ie s .

T h e  UK CSM  s u b s e q u e n tly  s ta te d 7 ( in  M a rc h  1998) th a t  it 
h a d  rece iv ed  41  rep o r ts  o f  v isu a l fie ld  d e íec ts  s in ce  D ecem - 
b e r  1989, w h ic h  p e rs is te d  in  m o st cases de sp ite  s to p p in g  
tr e a tm e n t.  T hè e v id e n c e  su g g e ste d  th a t  th e  o n s e t  o f  sy m p - 
to m s  va ried  b o m  1 m o n th  to  s e v era l yea rs  a í te r  s ta r tin g  
v ig ab a trin . In  m o s t  cases, v isu a l  fie ld  d e íec ts  h a v e  p e rs is te d  
d e sp ite  sto p p in g  v igabatrin .* -’  In te r im  resu lts  o f a  P rescrip - 
t io n  E v e n t M o n ito r ìn g  S tu d y 10 in  t h e  U K  s ta te d  th a t  v iga- 
b a tr in  w as c o n s id e red  to  b e  p ro b a b ly  o r  p ossib ly  a s so d a te d  
w ith  ob jec tive  e v id e n c e  o f a  v isu a l fie ld  d e ỉe c t in  0 .2 %  of 
p a tie n ts .  H ovvever, su b s e q u e n t  e v id e n c e  a p p e ars  to  h a v e  
c o n E rm e d  th a t  t h e  in d d e n c e  o f v isu a l fle ld  d e íe c ts  is 
m u c h  h ig h er;11' 14 rev ise d  p ro d u c t  l i te ra tu re  issu e d  in  la te  
1999  in d ic a te d  th a t  v isu a l fie ld  d e íe c ts  o c c u rre d  in  a b o u t 
o n e - th ird  of a ll p a tie n ts  rec e iv m g  v ig ab a trin . M a le  p a tíe n ts  
a p p e a r  to  be  a t  a n  in c re a se d  risk  o f d e v e lo p in g  d e íe c ts .15,16 
v v h e th e r  c u m u la tiv e  d o se  m a y  b e  c o n s id e red  a  risk  í a a o r  
re m a in s  u n d e a r .14 so m e  h a v e  ía iled  t o  Đ nd a  c o rre la t io n 17 
w h e re a s  a  l a te r  o p e n -la b e l  s tu d y  n o te d  a n  in c re a se d  risk  
vvith in a e a s in g  d u ra t io n  o f  ơ e a tm e n t .18

T h e  CSM  c o n s id e re d 14 th a t  v ig a b a tr in  s b o u ld  o n ỉy  b e  
p resc rib e d  b y  a  s p e d a l i s t  a n d  o n ly  w h e ie  a ll o th e r  
c o m b in a tio n  th e ra p ie s  h a v e  ỉa i ỉe d . O p h th a lm o lo g ic a l  
c o n s u lta t io n  a n d  v isu a l  fie ld  a s se s s m e n t s h o u ld  b e  
u n d e r ta k e n  b e ío re  s ta i t in g  v ig a b a ơ in  a n d  v isu a l field  
s c re e n in g  re p e a te d  a t  6 - m o n th ly  in te rv a ls  d u r in g  tre a tm e n t.  
C o n v e n tio n a l p e rim e try  is u n s u ita b le  in  p a tie n ts  u n d e r  9 
y e a rs  of age, in  w h o m  a lte m a t iv e  m e th o d s  s h o u ld  b e  
e m p lo y e d . O p in io n  a m o n g s t so m e  p a e d ia t r id a n s 19 w as th a t  
t h e  risk  o t d e v e lo p in g  v isu a l  S e ld  d e ỉe c ts  h a d  to  b e  vveighed 
a g a in s t  th e  p o te n tia l  b e n e S t  o f se iz u re  c o n tro l. In  v e ry  
y o u n g  p a tie n ts , in  w h o m  m o n ito r in g  o f  Vision w a s  
im possib le , t h e  b e n e ũ ts  o f  v ig a b a tr in  ỉn  th e  t r e á tm e n t  of 
in ía n t iỉe  spasm s w e re  fe lt b y  so m e  to  outvveigh  th is  r isk .20

V igaba trin  s h o u ld  n o t  b e  u se d  in  p a tie n ts  w i th  p re -  
e x is t in g  v isu a l f ie ld  d e íe c ts .14,19

T h e re  is so m e  e v id e n c e , m a in ly  f ro m  stu d ie s  in  animals 
t h a t  r e d n a l to x id ty  m a y  b e  a s so d a te d  w ith  a n  in d u c e d  
d e b d e n c y  of ta u r in e .21
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Effects on the liver. V ig a b a tr in  h a s  shovvn in -v iv o  a n d  irt- 
v itr o  in h ib itio n  o f  p la s m a -a la n in e  t ra n s a m in a se  ac tìv ity , 
vvhich  m a y  m a s k  s igns ữ f e a rly  o n d e rly in g  h e p a tic  d isease  
if o n ly  tra n s a m ln a se  lev e ls  a re  e v a lu a te d .1
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Effeds on mental ỉunction. Bchavừmral disturbanca r a n g in g  
í ro m  irr ita b ib ty  a n d  c o n tu s io n  to  p sy c h o tíc  r e a c tio n s  h a v e  
b e e n  re p o r te d  in  p a tie n ts  re c e iv ũ ig  v ig a b a tr in .1'7 A n  a n a ly -  
sis* o f  a d v e rse  e ffec t re p o r ts  b o m  d o u b le -b lin d  c o n ơ o lle d  
s tu d ie s  ío u n d  th a t  th e  in t íd e n c e  o f  p sy c h o tic  rea c tio n s  w a s  
a b o u t  2 .5 %  in  v ig a b a tr in -ơ e a te d  p a tíe n ts ;  h o w e v e r , th e  
m o s t  c o m m o n  p sy c h ia tric  r e a c tio n  w a s  d e p re ss io n , w h ic h  
o c c u rre d  in  8  t ô  12%  o f p a tie n ts .  S y m p to m s o f  p sy c h ia tric

The Symbol t  denotes a preparation no longer actively marketed

http://www.mhra.gov.uk/home/idcplg
http://www.mhra.gov.uk/home/idcplg
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d is tu rb a n c e  w e r e  o f te n  re la tiv e ly  m ild . P sych ia tric  re a c -  
t ìo n s  a re  g e n e ra lly  re v e rs ib le  w h e n  d o ses  a re  r e d u c e d  o r  
g ra d u a l ly  s to p p e d . I n  2  p a tie n ts 9' 10 p sy c h o sis  d e v e lo p e d  
a í te r  s u d d e n  w ith d ra w a l  o f  v ig ab a trin ; m e n ta l  State 
ũ n p r o v e d  w h e n  th e  đ ru g  w a s  re in s ta te d . I t is n o t  d e a x  
w h e th e r  p a tie n ts  w i th  a  h is to ry  o f  p re v io u s  p sy ch ia tric  d is- 
tu rb a n c e s  a re  a t  g re a te r  r is k  w h e n  g iv e n  vigabatrin.® -11 
A lso, u s in g  lo w  d o se s  o ỉ  v ig a b a t i in  to  s ta r t  tb e ra p y  d id n o t  
r e d u c e  t h e  i n d d e n c e  o f  d is tu ib a n c e s .11

T h e  p ro b ỉe m s  o f  a n tie p ile p tic  th e r a p y  a d v e ise ly  a tte c tin g  
cognỉtìon a n d  mood ( in d u d in g  th e  risk  o ỉ  s u id d a l  id e a tio n )  
a re  d iscu ssed  o n  p .  5 0 8 .3 .

1. Sacder JWA$, Hart YM  Vigabatrin and  behaviour distuibances. Lanctí 
1990; 335: 57.

2. Dam M. Vỉgabaoin and behavỉour disturbances. Laneet 1990; 335: 605.
3. Betts T, Thomas L. Vigabaưin and behaviour disturbances. Lanaí 1990; 

335: 605-6.
4. Johnston SJ. Vigabatrỉn and bchaviour disnirbances. Laneet 1990; 335: 

606.
5. Robinson MK, tí  al. Vỉgabatrín and bchaviour dísturbanccs. Lanctí 1990; 

336: 504.
6. Naumann M, tí  a i  Bipolar aíĩectíve psychosis aíter vtgabatrìn. Lanctí 

1994; 343:606-7.
7. Martínez AC. et al. Vịgabatrìn-a&sodaied revcrsiblc acute psychosis in a 

child. Art* Pharmacother 1995; 29: 1115-17.
8. Levỉnson DF. Devinsky O. Psychiatríc adverse everus duríng vigabatrin 

therapy. Neurữlogy 1999; 53: 1503—11.
9. Ring HA, Reynolds EH. Vigabaưin and behaviour disiurbance. Lanctí 

199«; 335: 970.
10. Brođie MJ, McKec PJW. Vigabatrin and psychosis. Lũiicet 1990; 335: 

1279.
lỉ .W o n g  ICK. Retrospecrive study o ỉ vịgabatrín and psychiatrìc 

behavỉouraỉ distuibances. Epilepsy Ra  1995; 21: 227-30.

Effects on the nervous System. T w o p a tie n ts  d ev e lo p c d  
d is tu rb a n c e s  o f  m o to r  b e h a v io u r  a s so d a te d  w ith  th e  a d d i-  
d o n  o f  v ig a b a tr in  to  th e r a p y  fo r  in tra c ta b le  s e iz u re s .‘ 
A b n o rm a l b ra in  m a g n e t ìc  re s o n a n c e  im a g in g  (MRI) l in d -  
ings  h a v e  b e e n  re p o r te d  in  in ỉa n ts  tre a te d  tv ith  v ig ab a trin  
fo r  in ía n t i le  sp a sm s,2-1 p a r t ic u la r ly  in  y o u n g  in ía n ts  g iv en  
d o ses  o f  1 2 5 m g /k g  d a ily  o r  m o re .  A lth o u g h  th e  a b n o rm a l-  
itíe s  a p p e a re d  to  b e  ơ a n s ie n t ,  reso lv in g  in  m o st p a tie n ts  
d e sp ite  c o n tin u e d  t r e a tm e n t,  th e i r  d in ic a l  s ign ificance  is 
u n k n o w n .  M o v e m e n t  d iso rd e rs  su c h  as d yston ia , dys- 
k in es ia , a n d  h y p e r to n ia  h a v e  b e e n  a sso d a te d  w ith  th e  u se  
o ỉ  v ig a b a tr in  ỉo r  in ỉa n t ile  sp asm s a n d  th e  M HRA’ h a s  
v v am ed  th a t  ư  a n y  n e w  m o v e m e n t  d iso rd ers  a p p e a r  d u r -  
in g  its  u s e ,  c o n s id e ra tio n  s h o u ld  b e  g iv en  to  a dose  re d u c -  
t io n  o r  a  g ra d u a l w i th d ra w a l  o f v ig ab a trin  in  c o n su lta tio n  
w ith  s p e d a lis t  ad v ic e .

A c u te  e n c e p h a lo p a th y  w a s  re p o r te d 4 in  tw o  p a tie n ts  
a f te r  s ta r tin g  v tg a b a tr in  i n  a d d it io n  to  ca rb a m az e p in e ; 
sy m p to m s  o f s tu p o r ,  d y s p h o ria ,  a n d  in ita b il ity  w e re  p re s e n t 
in  b o th  a n d  t h e ữ  EE G  b a c k g ro u n d  ac tiv ity  w a s  s low ed . 
C lin ica l sy m p to m s  c o u ld  n o t  b e  r e la te d  to  in to x ic a tio n  w ith  
c a rb a m a z e p in e  o r  its  e p o x id e  b u t  it  w as n o t  k n o w n  w h e th e r  
a n  in te ra c t io n  b e tv v e e n  c a rb a m a z e p in e  a n d  v ig ab a trín  h a d  
c a u se d  t h e  a c u te  e n c e p h a lo p a th y . A c u te  e n c e p h a lo p a th y  
w a s  a lso  re p o r te d 5 w h e n  v igabatrin-vvas g iv en  to  a 6 -m o n th -  
o ld  g ữ l w h o  w a s  a lso  re c e iv in g  p h e n o b a rb ita l . S y m p to m s 
re so lv e d  w h e n  v ig a b a tr in  w a s  s tõ p p e d . In  a n o th ẽ r  r ẽ p o r t6 
v ig a b a tr in  w a s  a s s o d a t e d  w ith  t h e  d e v e lo p m e n t o t 
e n c e p h a lo p a th y  in  3 p a tie n ts  a lre a d y  rec e iv in g  a v a rie ty  of 
a n tie p ile p tíc  d ru g s  o th e r  t h a n  ca rb a m az e p in e ; w d thdraw al 
o f v ig a b a tr in  le d  to  fuU rec o v e ry . T h e  a u th o rs  suggested  th a t  
a c u te  e n c e p h a lo p a th y  a f te r  v ig a b a ttin  m a y  b e  re la te d  to  a  
p re -e x is t in g  c e re b ra l  a b n o rm a li ty .  O th e r  p re d isp o s in g  
íac to rs  su g g e ste d  b y  lic e n s e d  p ro đ u c t  in ío rm a ú o n  in d u d e  
h ig h e r  t h a n  re c o m m e n d e d  in it ia l  doses, la s te r  d o se  
in c re a se s  a t  g re a te r  in c r e m e n ts  t h a n  th o se  re c o m m e n d e d , 
a n d  T enal ỉa i lu re .

1. Jongsm a M ỉ. t í  aỉ. Reverabỉe m otor dỉstuibances ỉnduced by vigabatrin. 
Lanetí 1991; 338: 893.

2. VVheless JW, t í  aL M agnetỉc resonance imagiDg abnormaỉỉties assoòaied 
with vigabatrỉn in patiem s w ith  epilepsy. Epỉỉqtsia 2009; 50: 195-205.

3. MHRA/CHM. VigabatriD ỉor ỉníantiỉe spasms: rúk oỉ moveraent 
đỉsorders and MRỈ abnormaỉitỉes. Drụg Safety Updaư 2009; 3 (4): 4. 
Avaiỉabỉe a t  http://w w w .m hra .gov.uk/home/idcplg71dcServicesGET 
FILE&đDocName»CON062549&RevisionSelectionMethod=LatesiRe- 
ỉeased (accessed 13/01/10)

4. SãBce-KeUennann A, Baỉer H. Acute encephalopathy with vỉgabaưin. 
Lanctí 1993; 342: 185.

5. Haas-Lude K. tí aĩ. Acute encephaỉopathy assodated with vigabatiin in a 
sbc-month-oỉd giri. Epilepỉia 2000; 41: 628-30.

6. Sharief MK. t í  ai. Acute encephalopathy wìth vigabaưin. Lanat 1993; 
342: 619.

Interíerence with dĩagnosHc lests. V ig ab a trin  ca n  c a u se  
c h a n g c s  in  th e  u i i n a ì y  e x c re t io n  of a m in o  a d d s  w h ic h  
c o u ld  b e  p o ten tiaU y  m is le a d in g  in  p a tie n ts  u n d e rg o in g  
in v e s tig a tio n  fo r  m e ta b o ỉic  đ iso rd e rs .u

ỉ .  Bonham JR,e ta L  Pyrogỉutamỉcaáđuria from vigabatrin. Lứỉtctí 1989; i: 
1452-3.

2. Shih VE, Tenanbaum A. AmỈĐoaddurỉa due to vinyl-gaba adrainỉstra- 
tíon. N E n0Ỉ J M a t  1990; 323: 1353.

Porphyria. T h e  D ru g  D a ta b a se  fo r  A c u te  P orphyxia, c o m - 
p ile d  b y  th e  N o rvveg ian  P o rp h y ria  C e n tre  (NAPOS) a n d  
th e  P o rp h y ria  C e n t te  S w e d e n , d assiB es v ig ab a trin  as p ro b -  
ab ly  n o t  p o r p h y r in o g e n ic  i t  m a y  b e  u se d  as a  d ru g  of firs t 
ch o ic e  a n d  n o  p re c a u t io n s  a re  n e e d e d ,1 T h ere  has , h o w -

e v e r , b e e n  a r e p o r t  o f  a  b u llo u s  sk in  e ru p t io n  in  a  p a tie n t  
w i th  p o rp h y r ia  c u ta n e a  ta rd a  g iv en  v ig a b a tr in .2

1. The Drug Database ỉo r Acute Porphyria. Avaỉlabie at: http://w w w . 
drugs-poiphyria.org (accessed 17/10/11)

2. Hommel L, t í  aL Acute buỉỉous ỉkin eruptỉon aỉter treatm ent with 
vigabaưỉne. Dcrmaíolosy 1995; 191: 181.

P re g n a n c y . P o r  c o m m e n ts  o n  th e  m a n a g e m e n t  o f ep ilep sy  
in  p re g n a n c y , see  p . 5 0 9 .2 .

L ittle  is k n o w n  o f  t h e  e íle c ts  o f n e w e r  a n tie p ile p tic s  su c h  
as v ig a b a tr in  o n  th e  íe tu s ,  a l th o u g h  c o n g e n ita l  a n o m a lie s  
h a v e  b e e n  r e p o r te d  in  t h e  o ttsp r in g  o f  so m e  m o th e rs  u s in g  
v ig a b a tr in  d u r in g  p re g n a n c y .

Interactions
T h e re  a re  c o m p le x  in te r a a io n s  betvveen  a n tie p ile p tic s  a n d  
to x iđ ty  m a y  b e  e n h a n c e d  vv ithou t a  c o rre sp o n d in g  in c re a se  
in  a n tie p ile p tic  a c tiv ity . S u c h  in te ra c ũ o n s  a re  v c ry  v a riab le  
a n d  u n p re d ic ta b le  a n d  p lasm a  m o n ito rìn g  is o f te n  a d v isab le  
vvith c o m b in a tio n  th e ra p y .

A n tie p ile p tíc s . F o r  th e  e ffec t o f v ig ab a trin  o n  p lasm a  co n - 
c e n ư a t io n s  o f o th e r  a n tie p ile p ú c s , see  u n d e r  Carbamaze- 
pine, p. 516 .3 ; Phenobarbital. p . 537 .2 ; Phenyioirt, p . 543 .2 ; 
a n d  Primidone, p . 547 .3 .

Pharmacokinetics
V ig a b a tr in  is w e ll a b so rb e d  a h e r  o ral doses  o f th e  racem ate ; 
th e  in a c tiv e  R ( - ) - e n a n t io m e r  is re p o r te d  to  b e  p re s e n t a t 
m u c h  h ig h e r  p lasm a  c o n c e n ư a tio n s  t h a n  th e  ac tive  S(+)- 
e n a n tio m e r ,  p e rh a p s  in đ ic a tin g  a d ìlíe re n c e  in  b io av a il-  
ab iliry . A b o u t 6 0  to  8 0 %  of a n  o ra l d o se  is e x c re te d  in  u r in e  
as  u n c h a n g e d  d ru g . T h e  e lim ín a tio n  haU -liíe  is re p o r te d  to  
b e  5 to  8  h o u rs .  V ig a b a tr in  is n o t  s ig n ir ican tly  b o u n d  to  
p la sm a  p ro te in s .

T h e re  d o e s  n o t  a p p e a r  to  b e  a n y  c o rre la t io n  betvveen  
p la sm a  c o n c e n ư a tio n s  o f  v ig a b a tr in  a n d  its eH ìcacy o r  
to x ic i ty .  C h i ld r e n  e x h ib i t  a  lo w e r  a re a  u n d e r  th e  
c o n c e n ư a tio n - tim e  c u rv e  t h a n  a d u lts  a n d  m a y  n e e d  h ig h e r  
d o ses  to  a c h ie v e  th e r a p e u tic  p lasm a  c o n c e n ư a tio n s .

V ig a b a tr in  c ro sses  th e  p la c e n ta  a n d  is d is tr ib u te d  in to  
b re a s t  m ilk .
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Preparations
Proprielary PrepamHons (d eu ils  a re  gỉven in V olum e B)

Single-ingredient Pieparalions. A r g Sabril; Austral.-. Sabril; 
Austria: Sabril; Belg.: Sabril; Braz.Ê. Sabril; Canad.: Sabril; 
Chile: Sabril; Cz.: Sabril; Denm.: Sabrilex; Fin.: Sabnlex; Fr.: 
Sabril; G e r Sabrib Gr.: Sabril; Hong Kongr. Sabril; Hung.: 
Sabril; IrL: Sabrib Israel: Sabrilan; ItáL: Sabril; Mex.: Sabríl; 
Nettu: Sabril; Sab rilex t: Norw.: Sabrilex; NZ: Sabril; Pot.: 
Sabril; Port.: Sabril; S.Afr.: Sabril; Singapore: Sabril; Spain: 
Sabrilex; Swed.: Sabrilex; Switz.: Sabril; Turk.: Sabril; UK: 
Sabril; USA: Sabril.

PK annoeopoeial Prepom tions
BP 2014: V igabatrin Oral Po w d en  Vigabatrìn Tablets.

Zonisamide (BAN, USAN, riNNi

AD-810; CI-912; PD -110843; Zonisamida; Zoni$amidum,
30HM3aMMfl.
1-(1,2-Benzoxazol-3-yDmethanesulphonamide. 
C9H8NAS=2122 -
CAS —  68291-97-4.
ATC —  N03AXÌ5.
ATC Ver —  QN03AX15.
UNII —  459384H98V.

P h a r m a c o p o e ia s .  I n  us.
U S P  3 6 : (Z o n isa m id e ) . A  w h i te  to  o f f-w h ite  p o w d e r .  So lub le  
in  m e th y l  a lc o h o l; h e e ly  so lu b le  in  d im e th y U o n n a m id e .

StabilHy. A n  e x te m p o ra n e o u s ly  p re p a re d  s u sp e n s io n  co n - 
ta in in g  z o n isa m id e  lO m g /m L  in  a m ix tu re  o f s im p le  sy ru p  
vvas l o u n d 1 to  b e  s ta b le  fo r  2 8  day s in  p las tic  a m b e r  b o ttle s  
w h e n  s to re d  a t  ro o m  te m p e ra tu re  o r  u n d e r  re h ig e ra tio n ;

w h e n  p r e p a r e d  in  0 .5 %  m e th y lce llu lo se , th e  su sp en s ií n  
w as s ta b le  fo r  2 8  d a y s  u n d e r  re ír ig e ra tio n  a n d  fo r  7  da /s  
a t  r o o m  te m p e ra tu re .

1. Abobo c v .  et al. Siability of zonỉsamide in cxrcm poraneou ly 
com poundeđ oraỉ suspensỉons. Am J  Health-Syst Pharm 2009; 66 :1105 9.

Uses and Administration
Z o n isam id e , a  b e n z iso x a z o le  d e riv a tiv e , is u s e d  a s  , n  
a d ju n c t iv e  a n tie p ile p tic  in  th e  t re a tm e n t  o f p a rt ia l  se iz u rt s, 
w i th  o r  v v ith o u t s e c o n d a iy  g e n e ra lis a tio n  (b e lo w ); i t  m. y  
a lso  b e  u s e d  as  m o n o th e r a p y  in  n e w ly  d ia g n o se d  p a tie n  s. 
In  s o m e  c o u n tr ie s ,  i t  is a lso  u se d  a s  a n  a d j u n a  to  le v o d o p a  n  
th e  m a n a g e m e n t  o f  P a rk in so n 's  d isease  (p. 5 6 1 .1 )  w h < n  
r e s p o n s e  to  S ta n d ard  th e r a p y  is in a d e q u a te .
F o r t h e  adjunctive ư e a tm e n t  o f epilepsy:
•  in  t h e  U K . t h e  u s u a l  in it ia l  o ra l d o se  in  a d u lts  o v e r  8  

y e a rs  oí a g e  is  5 0  m g  d a ily  in  2  d iv id e d  doses, in c re a s  d  
a f te r  1 w e e k  to  100  m g  daily . T h e re a h e r ,  th e  d o se  m a y  *  
í u r t h e r  in c re a se d  a t  w e e k ly  in te rv a ls  by  in c re m e n ts  o f p  
to  lO O m g, to  a  u s u a l  dose  of 3 00  to  50 0  m g  d a i ỵ, 
a l th o u g h  so m e  p a ũ e n ts  m ay  re sp o n d  to  lo w e r  d o s ts . 
D o se  in c re m e n ts  a t in te rv a ls  o f 2 vveeks s h o u ld  ie 
c o n s id e re d  in  p a tỉe n ts  w ith  h e p a tic  o r  r e n a l  im p a irm e  Í t 
a n d  in  p a ú e n ts  w h o  a re  n o t  rec e iv in g  CY P3A4 in d u o  rs 
(se e  a lso  In ie ra c ú o n s ,  p . 56 1 .3 ). Z o n isam ỉd e  m a y  >e 
g iv e n  as  a  s in g le  d o se  o r  in  2 d iv id e d  d o ses  a ỉ te r  t  le 
t iư a t io n  p h a s e

• in  t h e  USA, th e  u s u a l  in itia l o ra l d o se  in  p a tie n ts  o v e r  6  
y e a rs  o f  a g e  is 100 m g  daily . in c re a se d  a íte r  a t  least 2 
vveeks to  2 0 0  m g  d a ily , g iv en  as  a  sin g le  d o se  o r  in  2 
d iv id e d  d o ses. T h e re a íte r , ií n e c essa ry , th e  d o se  m a y  te 
íu r th e r  in c re a se d  a t  in te rv a ls  o( a t  lea s t 2 vveeks 'y 
in c r e m e n ts  o f 10 0  m g . to  a  dose  o f 4 0 0  m g  daU y. D oses 
u p  to  6 0 0  m g  d a ily  h a v e  b e e n  u sed , b u t  th e r e  is i iO 
c u r r e n t  e v ã d en ce  o f a n  in c re a se  in  r e sp o n se  a b o  ’e 
4 0 0  m g  d a ily ; m a n y  o f th e  ad v e rse  e ííec ts  o f z o n isa m i le 
a re  r e p o r te d  to  b e  m o re  ử e q u e n t  a t d o ses  o f 30 0  m g  d a  ly 
a n d  a b o v e

F o r monotherapy, in  th e  UK . th e  u su a l in itia l o ra l  d o se  n  
p a tie n ts  o v e r  18 y e a rs  o f  a g e  is lO O m g daily , in c re a se d  afi ; r  
2 vveeks to  2 0 0  m g  daily , g iv en  as  a  sin g le  d o se . T h e re a h -  r, 
th e  d o se  m a y  b e  h m h e r  in c re a se d  a t  in te rv a ls  o f a t  lea s ' 2 
vveeks b y  inC T em ents o f lO O m g, to  a u s u a l  d o se  o f  3 0 0 1 Ìg 
da ily , a l th o u g h  so m e  p a tie n ts  m a y  re q u ire  h ig h e r  d o se s  of 
u p  to  5 0 0  m g  d a ily .

F o r  d e ta ils  o f d o se s  in  c h ild re n , see  belovv.
A s vvith  o th e r  a n tie p ile p tic s , w ith d ra w a l  o f  z o n isa m i ie  

th e r a p y  o r  ư a n s i t io n  to  o r  fro m  a n o th e r  ty p e  o f a n tie p ile p  ic  
th e r a p y  s h o u ld  b e  m a d e  g ra d u a lly  to  a v o id  p r e c ip ita tin g  in  
in c re a se  in  t h e  í r e q u e n c y  of se izu res; U K  lic e n se d  p r o d i  ct 
in ío r m a t io n  h a s  su g g e ste d  th a t  th e  do se  m a y  b e  d e c re a se d  in 
s tep s  o f  lO O m g  a t  w e e k ly  in te rv a ls . F o r  a  d isc u ss io n  >n 
w h e th e r  o r  n o t  to  w i th d ra w  a n tie p ile p tic  th e ra p y  in  se iz u i í -  
ừ e e  p a tie n ts .  see  p . 5 0 6 .1 .

In  t h e  m a n a g e m e n t  o ỉ  P a r k i m o n 's  d i s e a s e ,  t h e  US1 al 
o ra l d o se  is 2 5  m g  o n c e -d a ily .

Administration in children. In  th e  UK, z o n isa m id e  i ỉ  
lic e n se d  as  a n  a d ịu n c t  in  th e  t r e a tm e n t  o ỉ  p a rt ia l  se izu r ĨS 
w ith  o r  v v ith o u t se c o n d a ry  g e n e ra lis a tio n  in  c h ild re n  ag  :d 
6  y e a rs  a n d  o v e r; i t  is g iv e n  as a  sin g le  d a ily  d o se . T te 
u su a l  in it ia l  o ra ỉ  d o se  is 1 m g /k g  d a ily  fo r  1 vveek. T her e- 
a íte r, t h e  d o se  m a y  b e  in c re a se d  a t  vveekly in te rv a ls  iy 
in c re m e n ts  o f  1 m g /k g , to  a  u su a l  do se  o f  6  to  8  m g / cg 
d a ily  in  th o se  w e ig h in g  2 0  to  5 5 k g  a n d  3 0 0  to  5 0 0  r tg  
daily  in  h e a v ie r  c h ild re n , a l th o u g h  so m e  m a y  re s p o n d  LO 
lo w e r  d o ses. D o se  in c re m e n ts  a t  in te rv a ls  o f 2  w ee  ÍS 
s h o u ld  b e  c o n s id e re d  in  th o se  vvho a re  n o t  re c e iv i  Ig 
C Y P3A 4 in d u c e r s  (see  a lso  In te ra c tio n s , p . 5 6 1 .3 ). W it 1- 
d ravval o i  z o n isa m id e  th e r a p y  s h o u ld  b e  d o n e  g ra d u a l y: 
th e  d a ily  d o se  s h o u ld  g e n e ra lly  b e  d e c re a se d  b y  abc  J t  
2 m g /k g  a t  w e e k ly  in te rv a ls .

Bipolor disorder. Z o n isam id e  m a y  h a v e  p sy c h o ư o i  ic 
p ro p e r tic s ,  a n d  h a s  b e e n  trie d  in th e  m a n a g e m e n t  o f  bip 5- 
la r  d is o r d e r 1"’ (p . 3 9 7 .2 ) . Hovvever, a  r a n d o m ise d  co 1- 
ư o lle d  s tu d y *  d id  n o t  S n d  s ta tis tica lly  s ig n iíic a n t d i í í t r -  
e n c e s  b e ttv e e n  p a n e n ts  ư e a te d  w ith  a d ju n c ti  'e  
z o n isa m id e  a n d  th o s e  vvith  p laceb o .

1. Baldassano CF. n  ũL Acute treatm ent ol bipolar dcprcssion « th 
adjunclivc ĩonỉsam ide: a rcưospcctivc chan rcvícvv BipolarDừơrd 20 4: 
6: 432-4.

2. A nand A. et oỉ. A  prclíminary opcn.Iabel study of xonỉsamỉde treaừn n t 
for bipolar dep resion  in 10 paiienu. ]  Clin Tĩychiatty 2005; 6 6 :195- I.

3. McElrơy SU «  a/. Opcn-labcl adjunctlvc íonisamidc in the  treatm en ol 
bipolar dỉsorders: a prospectíve trial. J  c/in Pĩychìũĩry 2005; 66: 617- 4.

4. Ghaemi SN. t t  al. An open prospcctìve sludy of tonĩsam ỉde ỉn  ac ite 
bỉpoỉar depressiữn. J  ơ in  Pĩychopharmacol 2006; 26: 385-8.

5. v /ỉlson MS, Findling RU Zonisamide íor bipolar depression. Expert c m  
phnmìLCữthír 2007; S: 111—13.

6. Dauphỉnals D. ei al. Zonisamide íor bipolar dỉsorder. mania or m i ed 
States: a random ited. douhle blind. placebo-controlled adjunctive u al. 
Pĩỵchữpharmaaì BuU 2011; 44: 5-17.

Epilepsy. Z o n isam id e  is u se d  in  th e  t r e a tm e n t  o f  re írac tc  ry 
e p ile p sý  (p. 5 0 6 .1 ) . S tu d ie s  in  J a p a n  a n d  e ls e w h e re  h a  /e  
sh o w e d  its  e íh c a c y  m a in ly  as a n  a d ju n c t  in  th e  t r e a tm t  n t
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o f p a n ia l  s e iz u res  w i th  o r  w iứ io u t  se c o n d a ry  g e n e ra ỉisa -  
t ío n .1' 5 I t  is  a lso  e ííe c tiv e  a s  m o n o th e r a p y .3-5' 10 Efficacy in  
p r im a ry  g e n e ra lis e d  a n d  m ix e d -s e iz u re  e p ilep sies  a p p e a rs  
to  b e  m o re  v a riab le , a l th o u g h  i t  m a y  b e  o f  v a lu e  in  re írac -  
to ry  m y o c lo n ic  s e iz u re s IU 2 a n d  a b se n c e  s e iru re s .13 Z o n isa- 
m id e  m ig h t  a lso  b e  o f u se  i n  th e  t r e a tm e n t  o f  ep ile p tic  
sy n d ro m e s  su c h  a s  L e n n o x -G a s ta u t  sy n d ro m e,* 4 a n d  
in ía n t i le  sp a sm s (as fo r e x a m p le  i n  W e st’s sy n d ro m e ), 
a l th o u g h  o n ly  a  sm a ll n u m b e r  o f p a tie n ts  w i th  th e  la t t e r  
c o n d it io n  h a v e  b e e n  s tu d ie d .13' 17

1. Chađwidc DW, M irsoo AG. Zonỉsamỉde add-on for drug~re$ỉstam pardal 
epilepsy. Avaỉlable ỉn  The C ochrane Database of Systematíc Reviem; 
Issue 4. Chichesten John  VViley; 2005 (accessed 09/06/08).

2. Brodỉe MJ, t í  aỉ. Dosc-depcndent saíety and  efficacy o í zonỉsamỉde: a 
randomỉxed, doub le-b lin ĩ pỉacebo-coõtroũed studỳ in patíencs with 
reỉractory partíal scizure$. Epikpsia 2005; 46: 31-41.

3. Zaccara G, specchỉo LM. Long-term saíety and effectiveness of 
xooísamide in  the  ơeatm ent o í epilepsy: a  review q{ the Uterature. 
Nturopsychùtr Dừ Tttat 2009; 5: 249-59.

4. Lu Y, t í  ai. Efficacy and  saỉety o ỉ adjunctỉve zonỉsamỉde in adult patíents 
w ỉth rcữactory partial-ooset epilepsy: a  nndom teed, double-bỉind. 
placebo-controlled trỉaL ơ ìn  Dtuị ỉnvtstíg 20 Ỉ ỉ ;  31: 221-9.

5. Hoy SM. Zonỉsamide: a revỉew o f its use ỉn  the m anagemeni oí aduỉts 
with partiaỉ seỉaures. Dntgs 2013; 73: 1321-38.

6. Tosches WA. Tĩsdeli J. Long-term eỉDcacy and  saỉety o í moROtherapy 
and adjunctive therapy with zonỉsamỉde. Epilepsy Bekav 2006; 8: 522-6.

7. Kothare sv, tí ai. Efficacy and safety o ỉ zonỉsamỉde monotherapy in a 
cohort of chttdren w lth epỉlepsy. Pediatr Ncurol 2006; 34: 351-4.

8. Park SP, t í  aL Long-term eâicacy and  saíety o í zonỉsamide monotherapy 
ỉn epilepsy patlents. J  Qin Nettroỉ 2007; 3: 175-80.

9. Eun S-H, tí  ai. Comparatỉve tiiaỉ of Iow- and  high-dose zonỉsamide as 
m onotherapy for childhood epìỉepsy. Seôure 2011; 20: 558-63.

ỉ 0. Baulac M. tí  at. EỈGcacy and toleiabỉỉity ol xonisamỉde versus controUed- 
release carbamaxepine for new ly diagnosed partỉaỉ epỉỉepsy: a phase 3, 
randomised. doubỉe-bỉỉnd, non-lnferiority trial. U m ot Neuroỉ 2012; 11: 
579-88.

ỉ ỉ . Kyỉlerraan M. Ben-Menachen E. Zonl$amỉde ỉor Progressive myodonus 
epilepsy: long-term obseivatioas in  seven paãents. Epilepsy R a  1998; 29: 
109-14.

12. Vossỉer DG, tí  a l  Zonỉsamỉde fòr th e  ưeatm ent of myodonic Seừures in 
Progressive m yodonỉc epilepsy: an  open-label stuđy. EpiUpúc Disord 
2008; 10: 31-4. s

13. VVilíong A, Schultz R. Zonỉsamỉde ỉor absence seỉzures. Bpiĩepsy R a  2005; 
6 4 :31 -4 .

14. You SJ, t í  ứl. Clinicaỉ efficacy o ỉ zonỉsamỉde in Lennox-Gastaut 
syndrome: Korean muỉtỉcentrỉc experience. Brain Dev 2008; 30:287-90.

15. Yanai s, t í  ai. Treaement of inỉantUe spasms with zonisamỉde. Bram Dev 
1999;11:157-61 .

ỉ  6. Lotze TE. Wỉlfong AA. Zonỉsamỉde treatm ent ío r symptomatic iníanóỉe 
spasms. Neuroiogỵ 2004; 62: 296-8.

17. Yum M*s, Ko T-S. Zonisamỉde ỉn  West syndrome: an open labeỉ study. 
EpiUptic Disord 2009; 11: 339-44.

Migraine. Z o n isam id e  h a s  b e e n  tr ie d  w i th  so m e  success in  
t h e  p ro p h y la x is  o f  m lg ra in e  (p . 6 7 0 .3 )  in  p a tie n ts  re írac -  
to ry  to ,  o r  in to le ra n t  o t  to p ir a m a te .1'3

1. Bermẹjo PE. Dorado R. Zonisamỉde íor m ỉgraỉne prophyỉaxỉs in patỉents 
reỉractory to topữamate. ơìrt Neuropharmacol 2009; 32: 103-6.

2. Vỉ lia ni V. tí  a i  Zonỉsamide for migraine prophylaxỉs ỉn topiraraate- 
im olerant patỉents: an observatỉonal study. Headacht 2011; 51:287-91.

3. M ohammadianỉnejad SE. t í  ai. Zonỉsamỉde versus topiramate in 
migraỉne prophylaxis: a doubỉe-blind randomỉzed dỉnỉcal triaL ơirt 
Neuropharmacol 2011; 34: 174-7.

obesrty. A n o re x ia  a n d  w é ig h t  loss h a v e  b e e n  asso c ia ted  
vvith  z o n isa m id e  th e ra p y  (se e  A d v e rse  E ữ ects , belovv) a n d  
i t  h a s  b e e n  trie d , vvith so m e  su c ce s ỉ, as  a n  a d ju n c t  in  th e  
t r e a tm e n t  o f  o b e s ity 1' 3 (p. 2 3 1 5 .1 );  i t  h a s  a lso  b e e n  trie d  in  
b in g e -e a tin g  d iso rd e r  a s s o d a te d  vvith o b e s ity .4-3 C o m b in a -  
t io n  w ith  b u p ro p io n  (p. 4 0 8 .2 )  is u n d e r  in v e s tig a tio n .2

1. Gadde KM. t í  ai. Zonỉsamỉde for weỉght ỉoss In obese adults: a 
random iied controlled ưial. JAMA 2003: 289: 1820-5.

2. Gadde KM. tí  aỉ. Combỉnation therapy oỉ xonisamỉde and bupropỉon ỉor 
weỉght reduction in  obese w om en: a prelinùnary, ranđom ked. open- 
ỉabeỉ study. J  Clin PsychiatTy 2007; 68 :1226-9 .

3. Gadde KM, tí  ai. Zonisamỉde ỉor weỉght reductíon in obese adulis: a 1- 
year randomỉzed controlled trial. Árth Intcm Med 2012; 172: 1557-64.

4. McElroy SL. tí  at. Zonisamide in th e  treatm ent of binge eatíng dỉsorder 
with obesity: a random hed comrolled tríal. J  Cỉỉn Pỉyổtiatry 2006; 67: 
1897-1906. Correction. ibid. 2007; 68: 172.

5. Ricca V. et aỉ. zònisamide combined vvith cognitive behavỉoral therapy in 
bínge eating disorder a one-year follow-up study. Psyehiatry (Edgmont) 
2009; 6: 23-8.

Parkinsonism. T h e  u se  o f z o n is a m id e  in  th e  m a n a g e m e n t  
o f  P a rk in s o n 's  d ise a se  (p. 8 8 9 .1 )  h a s  b e e n  re v ie w e d .1 Preli- 
m in a r y  s tu d ie s  h a v e  shovvn th a t ,  w h e n  u s e d  as  a n  a d ju n c t 
to  lev o d o p a , z o n isa m id e  im p ro v e d  m o to r  { u n c tio n  a n d  
w a s  g e n e ra lly  w e ll to le ra te d .

I. Yang LPH. Pcrry CM. Zonỉsamidc: in Parkinson's đisease. CHS ỮTUỊt 
2009; 23: 703-11.

Whhdrawd syndromes and abstinence. Z o n isam id e  h as  
b e e n  t r i e d  w ith  so m e  su c ce ss  in  t h e  m a n a g e m e n t  of 
a lc o h o l v v ith d raw al s y n d ro m e 1 a n d  d e p e n d e n c e 2-4 
(p . 1 7 3 5 .1 ).

1. Rubio G. t í  a i  Zonisamide versus dỉazepam in the treatm ent oí aỉcohoỉ 
w ithdrawal syndrome. Phamacopsyứứatry 2010; G :  257-62.

2. Knapp CM, t í  al. o pen  labeỉ tríaỉ of th e  toỉerabiỉỉty and elGcacy of 
lonísam ide in the ữẽatm ent of aỉcohol dependence. Am J  Drug Akohol 
Abuse 2010; 36: 102-5.

3. Arias AJ. t í  a i  Placebo-conơolled trỉal of zonỉsamỉde ỉor the treatm ent of 
alcohoỉ dependence. J  ơ in  Psyekopharmaeol 2010; 30: 318-22.

4 . Rubìo G, t í  aĩ. ESects oí xoỉiỉsamỉde ỉn  the treatm ent oi alcohol 
dependence. Cỉin Neuropharmaeoỉ 2010; 3 3 :250-3 .

Adverse Effeđs
T h e  m o st c o m m o n  a d v e rse  e ííe c ts  r e p o r te d  vvith a d ju n c tiv e  
z o n is a m id e  th e r a p y  a re  s o m n o le n c e ,  d iz z in e ss , a n d  
a n o re x ia ;  d e c re a se d  s e rư m -b ic a rb o n a te  c o n c e n tra n o n s ,  
d e c re a se d  a p p e ti te , a n d  w e ig h t lo ss  a re  m o s t  c ọ m m o n ly  
re p o r te d  w i th  m o n o th e ra p y . O th e r  c o m m o n  a d v e rs e  e ỉỉe c ts  
h a v e  in d u d e d  g a s tro in te s tin a l  d is tu rb a n c e s  s u c h  a s  a b d o - 
m in a l  p a in , c o n s tlp a tio n , d ia r rh o e a ,  d y sp e p s ia , a n d  n a u s e a ,  
ecch y m o sis , h e a d a c h e , p ru r i tu s ,  p e r ip h e ra l  o e d e m a , a ta x ia , 
p a ra e s th e s ia ,  d ip lo p ia , ía tig u e , in so m n ia ,  a n x ie ty ,  d e p re s -  
s io n , a n d  a g ita tio n  o r  irr ita b ility .

Z o n isam id e  is a  su U o n a m id e  d e riv a tiv e ;  p o te n t ia l ly  ỉa ta ỉ  
h y p e rs e n s it iv ity  re a c tio n s  a n d  b lo o d  d y sc ra s ia s  a s so ò a te d  
w ith  su lỉo n a m id e s  (see  S u lỉa m e th o x a z o le , p .  3 6 5 .3 ) h a v e  
a lso  b e e n  re p o r te d  w i th  z o n isa m id e . S e v e re , so m e tim e s  
ta ta l,  s k in  r e a c tio n s  in d u d in g  e r y th e m a  m u lt i ío n n e ,  
S te v e n s - J o h n so n  sy n d ro m e , a n d  to x ic  e p id e n n a ỉ  n ec ro ly s is  
h a v e  o c c u rre d  ra re ly . O th e r  h y p e rs e n ã d v i ty  re a c tio n s  h a v e  
b e e n  re p o i te d ,  in d u d in g  d ru g  r a s h  vvith  e o s in o p h ilia  a n d  
sy s te m ic  sy m p to m s (D RE SS). T h e  in d d e n c e  o f  p e r ip h e ra l  
o e d e m a , p ru ri tu s ,  S te v e n s - J o h n so n  s y n d ro m e , a n d  d ru g -  
in d u c e d  h y p e rse n s it iv ity  s y n d ro m e  a p p e a rs  to  b e  h ig h e r  in  
e ld e r ly  p a tie n ts . T h e re  h a v e  b e e n  iso la te d  re p o r ts  o f  a p la s tic  
a n a e m ia ,  a g ra n u lo c y to s is , th ro m b o c y to p e n ia ,  le u c o p e n ia , 
p a n c y to p e n ia ,  a n d  leu co cy to sis .

D e c re a se d  se m m -b ic a rb o n a te  c o n c e n tr a ú o n s  resu ltin g  in  
m e ta b o lic  a d d o s is  h a v e  b e e n  a sso c ia te d  vvith  z o n isa m id e  
th e r a p y  a n d  u su a lly  o c c u n  e a riy  i n  ư e a tm e n t  a l th o u g h  i t  
c a n  d e v e lo p  a t  a n y  t im e ; ít  a p p e a rs  to  b e  d o s e -d e p e n d e n t  b u t  
c a n  o c c u r  w i th  doses  as  lo w  as  2 5  m g  d a ily . T h e  in d d e n c e  
a n d  s e v e r i ty  a p p e a r  to  b e  g re a te r  in  y o u n g e r  p a tie n ts .

O th e r  r a re  a d v e rse  effec ts h a v e  i n d u d e d  re n a l  c a lc u ỉi 
(see  b e Io w ), r e n a l  im p a irm e n t,  p a n c re a ú tis ,  rh a b d o m y o -  
lysis, a b n o rm a l  liv e r  íu n c t io n  tes ts , p sy ch o sis , p s y c h o m o to r  
s lo w in g , r e d u c e d  c o n c e n tr a t io n ,  s p e e c h  o r  l a n g u a g e  
d iíĐ cu lties, a n d  n y s ta g m u s . R e d u c e d  svveating  vvith h y p e r-  
th e n n ia  h a s  o c c u rre d  m a in ly  in  c h ỉld re n  (see  b e lo w ).

Effects on mental (undion. F o r  a  r e v ie w  o f  t h e  e ỉỉe c ts  o f  
a n tie p ile p tic  th e ra p y  in d u d ỉn g  z o n isa m ỉd e  o n  coỊnition 
a n d  mood ( in d u d in g  th e  risk  o f  s u id d a l  id e a tio n ) , see  
p . 5 08 .3 .

Hyperthermia. D e c re ase d  svveating  a n d  h y p e r th e rm ia  
h a v e  b e e n  re p o r te d  in  p a tie n ts  g iv e n  z o n isa m id e . B y th e  
e n d  o f  D e c e m b e r  2 0 0 1  th e  m a n u ỉa c tu r e rs  in  th e  U SA  
w e r e  a w a re  o f 4 0  su c h  cases; o f  th e se , 3 8  h a d  o c c u rre d  in  
t h e  R rst 11 y e a rs  o f  m a rk e tin g  in  J a p a n  a n d  2  in  th e  firs t 
y e a r  o f m a rk e tin g  in  th e  USA. M a n y  cases  w e r e  re p o r te d  
a í te r  e x p o su re  to  h ig h  a m b ie n t  te m p e ra tu re s  a n d  so m e  
p ro g re s se d  to  h e a t  s ư o k e , b u t  n o n e  h a d  Ied  to  d e a th .

T h e  m a n u ỉa c tu r e r  n o te d  th a t  c h ild re n  a p p e a re d  to  b e  a t  
a n  in c re a se d  risk o f  d e v e lo p in g  th e s e  a d v e rs e  r e a c tio n s  a n d  
s h o u ld  b e  m o n ito re d  d o s e ly  fo r  s u c h  e ííe c ts  e s p e d a l ly  
d u r in g  w a r m  o r h o t  w e a th e r .  C a u t io n  vvas a lso  a d v ise d  
w h e n  z o n isa m id e  w a s  g iv e n  w i th  o th e r  d ru g s  k n o w n  to  
c a u se  s im ila r  e í í e a s ,  fo r  e x a m p le , c a rb o n ic  a n h y d ra s e  
in h ib i to r s  a n d  a n tim u sc a r in ic s .1

■ 1. 0 'B ricn  c  [Elan Pharmaceutỉcals]. Im portant drug wam ing. Availabỉe 
at: http://www.fda.gov/downloads/Safety/M edW atch/
S a fe ty In fo rm a tỉo n /S a fe ty A le r ts fo rH u m a n M e d ic a ỉP ro d u c ts /  
UCM171098.pdf (accessed 25/08/10)

Overdosage. A  2 0 -y e a r-o ld  w o m a n  w h o  in g e s te d  u p  to  
8 .7  g  o ! z o n isa m id e  in  a  s u id d e  a t te m p t  v o m ite d  tw ice  
a b o u t  3 h o u rs  l a te r  a n d  p re s e n te d  w ith  n a u s e a ,  d iffu se  
c h e s t  p a in , b lu ư e d  Vision, d izz in ess , a n d  m ild  h e a d a c h e  5 
h o u r s  a f te r  in g e s tio n ;1 sh e  a lso  h a d  a  5 - m in u te  ep iso d e  o f 
s e iz u re - l ik e  a a iv i ty  th a t  re c o v e re d  s p o n ta n e o u s ly .  P lasm a  
c o n c e n tra t io n s  5.5 a n d  4 8  h o u r s  a í te r  in g e s tio n  w e re  
1 1 0 m g /L  a n d  3 8 m g /L , resp e c tiv e ly  ( th e  u s u a l  th e ra p e u tic  
c o n c e n tra t io n  is 10 to  3 0 m g /L ) ;  h a lM iỉe  w a s  ca lc u la te đ  to  
b e  3 0  h o u rs .  P re v io u s  case  r e p o r ts .2-3 O ne ía ta l,  o f  z o n isa -  
m id e  o v e rd o sa g e  w e re  asso c ia te d  vvith m o re  s e v e re  sy m p -  
to m s , h o w e v e r ,  o th e r  d ru g s  h a d  a lso  b e e n  in g e s te d .

ỉ . Wightman RS. tí  ai. Zonisamide tox ỉd ty  In a patìent with an ỉmentỉonal 
overdose. Ann Pharmacother 2011; 45: 547.

2. Nai to H, t í  al. M onitoring piasma concentratỉons of zonisamỉde and 
donaxepam  in an epỉỉeptỉc attemptìng su ỉdde by an  overđose of the 
drugs. Curr Ther R a  1988; 43 :463-7 .

3. Sztajnkrycer MD, t í  aỉ. Acute aonỉsamide overdose: a death revisỉted. Vtí 
Hum Toâcol 2003; 45: 154-6.

Renal calcuC. P a tie n ts  t re a te d  w i th  z o n is a m id e  in  th e  U S A  
a n d  E u ro p e  m a y  h a v e  h a d  a  h ig h e r  in d d e n c e  o f  r e n a l  ca l-  
c u li t h a n  th o se  t r e a te d  in  J a p a n .  I n  o n e  U S s tu d y ,1 4  o f  
113  p a tie n ts  (3 .5 % ) re c e iv in g  lo n g - te rm  ư e a tm e n t  w i th  
z o n is a m id e  d e v e lo p e d  re n a l  c a lcu li, b u t  a  ía m ilia l  r e la tio n -  
s h ip  w a s  ỉo u n d  fo r  2 . In  p o o le d  d a ta 2 ỉ ro m  e a r l ie r  s tu d ie s , 
r e n a l  c a lc u li h a d  b e e n  r e p o r te d  i n  13 o ỉ  7 0 0  p a tie n ts  
(1 .9 % )  ư e a te d  in  t h e  U SA  a n d  E u ro p e  c o m p a re d  w ith  2  o f  
1 0 0 8  p a tie n ts  (0 .2 % ) in  J a p a n . A n o th e r  rev ievv ,3 in v o lv in g  
in ío r m a t io n  h o m  m o re  t h a n  7 5 0  p a tie n ts ,  c o n s id e re d  th e  
r is k  o f  r e n a l  ca lcu li in  z o n is a m id e - tr e a te d  p a tie n ts  to  b e  5 
to  9  t im e s  g re a te r  t h a n  th a t  i n  t h e  g e n e ra ỉ  p o p u la t io n . 
H ovvever, a  la te r  s tu d y 4 t h a t  e v a lu a te d  a ll sa íe ty  d a ta

ava ilab le  a t t h e  t ỉm e  (fro m  th e  u s  a n d  E u ro p e a n  d i n l cal 
tria l p ro g ia m m e  a n d  th e  m a n u ía c tu r e ^ s  p o s tm a rk e tìn g  
su rv e illan ce  d a ta b a se )  ío u n d  th e  p re v a le n c e  o f  sy m p to -  
m atic  re n a l ca ỉcu li to  b e  lo w . T h e re  h a s  b e e n  a  r e p o r t ’ o f 3 
p a tie n ts  vvho d e v e lo p e d  re n a l  ca lcu li a s so d a te d  vvith z o n i-  
sam id e  b u t  w e re  a b le  to  c o n tin u e  th e ra p y  w ith  h y d ra t io n  
a n d /o r  d t ra te  s u p p le m e n ta t ío n .

1. Patalos PN. Sander JWAS. Newer antiepileptic drugs: towards an 
bnproved rìak-beneBt raúo. DniỊ Safttf 1994; 11: 37-67.

2. Pcicrs DH. Sorkin EM. Zonlsamide: a review ot lu  pbarmacođynamic 
and phannacoldnedc properties. and therapeutic potendal in epdepsy. 
Drup  1993; 45: 760-87.

3. Bcnncư WM. Rísk oi kidney stoncs in paácnta treated with 20nisamide. 
N tunloỊy  2002; 58 (suppl 3); A298-A299.

4. Wroe s. Zonúamide and  cenal calculi in patíenta with epilepsy: how  big 
an Usue? CttrrMed Res Opỉn 2007; 23: 1765-73.

5. Richardi K C  e t«/. Condnued use of zonisaznidc following development 
of renal calculL N ttm la Ịy  2005; 64: 763-4.

Precautìons
Z onisam ide  is  a  su lỉo n a m id e  d e riv a tiv e  a n d  is th e r e ỉo r e  
c o n tra -in d ic a te d  in  p a tie n ts  w ỉ th  a  h isto ry . o f h y p e rse n s i-  
t iv ity  to  su U o n a n u d e s . (F o r d iscu ssio n  o f  c ro ss -reac tiv ity  in  
suU onam ides a n d  su U a  đ ru g s  see  H y p e rse n sitiv ity  im d e r  
S u lỉa m e th o x a z o le , p . 36 5 .3 .)

I t  sh o u ld  b e  u s e d  w ith  ca re  in  p a tie n ts  w ì th  r e n a l  
im p a irm e n t; th e re  is  n o  d a ta  o n  sa ỉe ty  in  th o se  w ith  h e p a tíc  
im p a irm e n t. Z o n isam id e  sh o u ld  b e  u s e d  w ith  c a u tio n  in  
p a tie n ts  w h o  h a v e  r is k  (ac to rs ỉo r  n e p h ro lith ia s is ; a d e q u a te  
h y d ra tìo n  is r e c o m m e n d e d  to  in crease  u r in e  o u tp u t,  to  try  
to  red u c e  th e  risk  o f  d e v e lo p in g  re n a l  ca lcu li, e s p e d a l ly  in  
p red isp o sed  p a tíe n ts .

B aseline  a n d  p e iio d ic  m e a su re m e n ts  o f s e ru m -b ic a rb -  
o n a te  c o n c e n tra tio n s  h a v e  b e e n  rec o m m e n d e d  d u r in g  
zo n isạm id e  t r e a tm e n t .  u  m e ta b o lic  a d d o s is  d e v e lo p s  o r  
p e rs iỉts , r e d u d n g  t h e  d o se  o r  sto p p in g  th e  d ru g  s h o u ỉd  be 
c o n ã d e re d . If t r e a tm e n t  is c o n tú iu e d , a lk a li th e ra p y  sh o u ld  
b e  c o n s id e re d  i n  p a t i e n t ỉ  w i th  p e r s is te n t  a d d o s is .  
Z on isam ide  s h o u ld  b e  u s e d  w ith  c a u tio n  in  th o se  w h o  a re  
also  tak in g  c a ib o n ic  a n h y d ra s e  in h ib i to n .

P a n c re a tíc  l ip ase  a n d  ám y Ịase  levels s h o u ld  b e  m o n ito re d  
in  p a tie n ts  w h o  d e v e lo p  p a n c re a ti t is  a n d  c o n s id e ra tio n  
sh o u ld  be g iv e n  to  vvithdravving zo n ỉsa m ỉd e . P a tíe n ts  w h o  
d e v e lo p  sev ere  m u s d e  p a in  o r  w e a k n e ss , w ith  o r  vv ith o u t 
{ever, s h o u ld  h a v e  th e i r  s e ru m  c re a tin e  p h o sp h o k in a se  a n d  
a ld o lase  leve ls  a ssessed ; ư  th e se  a re  e le v a ted , z o n isa m ld e  
m a y  n e e d  to  b e  w ith d ra w n . A  d ie ta ry  s u p p le m e n t o r 
in c re a se d  to o d  ìn ta k e  m a y  b e  a p p ro p r ia te  in  p a tie n ts  w h o  
a re  Iosing w e ig h t  o r  a re  u n d erv v e ig h t w ith  z o n isa m id e ; 
w ith d ra w in g  z o n isa m id e  m a y  b e  w a r ra n te d  in  th o s e  w ith  
su b s ta n tia l u n d e s ira b le  vveight loss. C o n s id e ra tìo n  s h o u ld  b e  
g iv en  to  vvithdravving z o n ỉsa m id e  in  p a tie n ts  w h o  d e v e lo p  
u n e x p la in e d  rash .

C a re  is  r e q u i r e d  vvh en  w ith d ra w in g  z o n ỉs a m id e  
th e ra p y — se e  a lso  U ses  a n d  A d m in is tra t io n  p. 560 .3 .

B re a s t  f e e d in g . Z o n isam id e  is d is tr ìb u te d  in to  b rea s t 
m ilk ;1 in  v ie w  o f  t h e  p o te n tia l  fo r s e rio u s  a d v e rse  eữ e c ts  
in  in ía n ts  b o m  z o n isa m id e , lic e n sed  p ro d u c t  in ỉo rm a t io n  
re c o m m e n d s  th a t  i t  sh o u ld  o n ly  b e  u se d  In  n u rs in g  
m o th e rs  ư  th e  b e n e h ts  ou tvveigh  th e  risks. I t  is a lso  rec o m - 
m e n d e d  th a t  b r e a s t  íe e d in g  m u s t  n o t  b e  re su m e d  u n t i l  1 
m o n th  a f te r  s to p p in g  zo n isa m id e  th e ra p y . F o r c o m m e n t 
o n  a n tie p ile p tic  th e r a p y  a n d  b rea s t íee d in g , see p . 5 0 8 .3 .

1. Kavvada K, t í  ai. Pharmacokinetỉcs of zonisamide In perinatal pertod. 
Braỉn Dev 2002; 24 : 95-7.

D riv ing . F o r  a  c o m m e n t  o n  a n tie p ile p tic  d rugs a n d  driv - 
ing, see  p. 509 .2 .

Porphyria. T h e  D ru g  D a tab ase  for A c u te  P o rp h y ria , com - 
p iled  by  th e  N o n v e g ia n  P o rp h y ria  C e n tre  (N A PO S) a n d  
th e  P o rp h y ria  C e n ư e  S w ed e n , d a s s ií ìe s  z o n isa m id e  as 
p ro b ab ly  n o t  p o tp h y r in o g e n ic  it  m a y  b e  used  as  a  d ru g  of 
first ch o ice  a n d  n o  p re c a u t io n s  a re  n e e d e d .1

1. The Drug D aubase lor Acute Pocphyria. Available ai: h ttp://w w w . 
dnjgs-poiphyria.org (accessed 1 7 / lũ /n )

P re g n a n c y . Z o n isam id e  c rosses th e  p la c e n ta .1 F o r  com - 
m e n ts  o n  th e  m a n a g e m e n t  o f e p ilep sy  d u rín g  p re g n a n c y , 
see  p . 509 .2 .

1. Kawada K, ct aỉ. Phannacokinetia  of oraỉsamide in perinaial period. 
Braôt D n  2002; 24 ; 95-7.

Interactíons
T h e re  a re  c o m p le x  in te ra c tìo n s  b e tw e e n  a n tie p ile p tic s  a n d  
to x id ty  m a y  b e  e n h a n c e d  vv ithou t a  c o n e sp o n d in g  in c re a se  
in  a n tie p ile p tic  a c d v ity .  S u c h  in te ra c tio n s  a re  v e ry  v a ria b le  
a n d  u n p re d ic ta b le  a n d  p la sm a  m o n ito r in g  is  o í te n  a d v isab ỉe  
vvith c o m b in a tio n  th e r a p y .  U se  w ith  d ru g s  th a t  in d ủ c e  o r 
in h ib it  th e  c y to c h ro m e  P 4 5 0  iso e n z y m e  CYP3A4 m a y  a lte r  
p lasm a  c o n c e n tr a t io n s  oi z o n isa m id e . C a rb a m a z e p in e , 
p h e n y to in ,  o r  p h e n o b a rb i ta l  r e d u c e  th e  h a lf - l i fe  of 
zo n isa m id e ; r e d u c t io n s  h a v e  a lso  b e e n  n o te d  w ith  v a lp ro a te  
b u t  to  a  le s se r  d e g re e .

The Symbol t  denotes a preparation no longer actìvely marketed

http://www.fda.gov/downloads/Safety/MedWatch/
http://www
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T h e  u s e  o f z o n isa m id e  w i th  o th e r  d ru g s  t h a t  c a u se  
n e p h ro l i th ia s is  s h o u ld  b e  a v o id e d  b e c a u s e  o f  t h e  in c re a se d  
risk  o f d e v e lo p ln g  r e n a l  ca lcu li (se e  u n d e r  A d v e rse  E ffects, 
p . 561 .2).. C a u t io n  is  ad v ise d  w h e n  z o n isa m id e  is u s e d  w ith  
o th e r  d ru g s  k n o w n  to  c a u se  h e a t- r e la te d  d iso rd e rs  b e c a u se  
o f  th e  in c re a se d  risk  o f  d e v e lo p in g  h y p e r th e rm ia  (see  u n d e r  
A d v e rse  E S ec ts, p . 5 6 1 .2 ), a n d  w i th  c a ib o n ic  a n h y d ra s e  
in h ib ito rs  b e c a u s e  o f th e  in c r e a s e d  risk  o f  d e v e lo p ỉn g  
m eta b o llc  a d d o s is  (see  P re c a u tio n s ,  p .  5 6 1 .3 ).

R e íe re n c e s .
1. SUỈs G. Brodỉe M. Pharmacokinetỉcs and  drug ỉnteractions wich 

zonỉsamỉdc. Epiỉepría 2007; 48 :435-41 .

Pharmacolãnetícs
Z o n isam id e  is a lm o s t c o m p le te ly  a b so rb e d  íro m  th e  
g a s ư o in te s t in a l  t r a a  a n d  p e a k  p lasm a  c o n c e n tra tio n s  
o c c u r  vvith ỉn  2  to  6  h o u rs  o f o ra l  d o ses. B io av a ilab ility  is 
e s se n tia lly  c o m p le te ;  t h e  p re se n c e  o f fo o d  d o e s  n o t  a ííe c t  th e  
b io av a ila b ility  o f z o n isa m id è  b u t  t h e  tim e  to  r e a c h  p e a k  
p lasm a  c o n c e n tra t io n s  is d e la y e d . S te a d y -s ta te  c o n c e n tra -

tio n s  a re  a c h ie v e d  w i th in  1 4  d ay s. I t  is  vvidely d is tr ib u te d  
in to  b o d y  tis su e s . P la sm a  p r o te ũ i  b in d in g  is lo w  (40  to  50% ) 
b u t  z o n isa m id e  is  e x te n s iv e ly  b o u n d  to  e ry th ro c y te s .  T he 
p lasm a  e lim in a tio n  h a lf - life  is a b o u t  63  h o u rs .

Z o n lsam id e  u n d e rg o e s  a c e ty la tio n  to  N -a c e ty lzo n isa m id e  
a n d  r e d u c t io n  m e d ia te d  b y  th e  c y to c h ro m e  P 4 5 0  iso e n z y m e  
C Y P3A 4 to  2 -su U a m o y la c e ty lp h e n o l (SM A P); b o th  m e ta b -  
o lite s  a re  in a c tìv e . E x c re tío n  is m a in ly  in  t h e  u r in e ;  a b o u t  15 
to  3 0 %  a p p e a r in g  a s  u n c h a n g e d  d ru g , 1 5 %  as  N- 
a c e ty lzo n isa m id e , a n d  5 0 %  a ỉ  th e  g lu c u ro n ỉd e  o f  SM AP.

Z o n isam id e  crosses  t h e  p la c e n ta  a n d  is  d is tr ib u te d  in to  
b re a s t  m ilk .

T h e  p h a rm a c o k in e tic s  o f  z o n isa m id e  a re  a ííe c te d  b y  use  
w ith  o th e r  a n tie p ile p tic s  (se e  In te ra c tio n s ,  p . 5 6 1 .3 ).

R e fe re n c e s .
1. Kochak GM, rt ữl. S tndy-state  pharmacokinetics of zonisamide. an 

antỉepỉleptic agent for treatm ent of reửaCTory compìcx partỉal seỉzures. J 
ainỉharm aeol 1998; 38: 166-71.

2. Mimaki T. Cỉinỉcaỉ pharmacology and  therapeutic drug monitoring oỉ 
zonisamide Ther DruỊ Monii 1998; 20: 593-7.

3. Leppik IE. Zonisamỉdc: chcmistry. mecbanism  of a a ỉo n . and 
pharmacokinetỉcs. Seizure 2004: 13 (suppl 1): S5-S9.

All cross-reỉerences refer to entries in Volume A

4. Sỉỉls G. Brodìe M. Pbannacotóncdcs and dm g ỉnteractions \ dth 
zonÍ5amide. Epiĩepsia 2007; 48: 435-41.

5. Okada Y, t í  a i. Populatỉon estỉm atíon regardỉng tbe efiects oỉ cytochr me 
P450 2CỈ9 and 3A5 polyroorphisms on  zonỈ5amỉde dearancc. V tiT i TUỊ 
MorâtlữũSỉ 30: 540-3.

6. Oles KS, Beũ W L Zonisamỉde concenoatỉons durỉng pregnancy. Um 
pharmacother 2008; 42 :1139-41 .

Preparations
Propríetary Preparaiions (dctails a re  g iven  in  V olum e B)

Single-ingredient Pieporo lions. Arg.-. K inaplase; Austria: Zo ìe- 
gran; c£: Zonegran; Denrn.: Z onegran; Fr.: Zonegran; G rr.: 
ĩo n eg ra n ; G r io n e g r a a ' Hung.-. Zonegran; /« íton .: Zonegr in ; 
Irl.: Zonegran; Ital.: Z onegran; Jpn: Excegran; Trerieí: Mai Ịy- 
sia: Zonegran; Neth.: Z onegran; Norw.: Z onegran; Phili) T>.\ 
Zonegran; PoL: Z onegran; PorL: Zonegran; spain: Zonegr ỉn ; 
Sweí: Zonegran; Svria.-. Z onegran; Thai.: Z onegran; Tu ‘k.: 
Excegran; UK: Z onegran; USA: Zonegran.

Phormoeopoeiol Preporotions
U SP 36: Zonỉsanũde Tablets.



Antiíungals

Aspergillosis, p. 563 : 
Blastomycosis, p. 564 
Candidiasís, p. 564 
Chromoblastomycosis, p. 564 
Coccidioidomycosis, p. 5 6 5  
Cryptocpccosis, p. 565 
Dermatophytoses, p. 565 
Endocarditis, p. 565

This chapter describes the drugs that are used mainiy in  the 
treatm ent and prophylaxis of fungal iniections (mycoscs). 
They include:
• the azole derivatives, induding:

• imidazoles (such as ketoconazole)
• triazoles (such as Buconaxole, iưaconazole, posaco- 

nazole, and voriconazole)
• the aỉlylaminés (naỉtiSne and terbinaSne)
• the echinocandins (such as anidulahmgin, caspohtngin 

and micaíungin)
• several polyene antibiotics (induding amphoteridn B 

and nystatìn)
• other antiỉungal antibiotics (for example griseolulvin)
• o ther com pounds such as amorolíìne, ddopirox  

olamine, ũucytosine, haỉoprogin, tolnaítate, and unde- 
cenoic add  and its salts.

Fungi may be dassihed as yeasts or moulđs according to 
their appearance and means oi grovvth. Examples o£ yeasts 
are Candida and Cryptococcus spp., vvhile mouldỉ indude 
Aspergillus spp., the dennatophytes, and the Mucorales 
íungi. Some ỉungi are termed dimorphic as they appear to be 
yeast-like in the host, but grovv as moulds in vitro. 
Blastomycosis, chromoblastomycosis, cocddioidomycosis, 
histoplasmosis, paracocddloidomycosis, and sporotrichosis 
are examples oỉ diseases caused by dimorphic lungi.

Most ỉungi tha t are pathogenic in humans are 
saprophydc in nature, but cause ìntectíon when airbome 
spores teach the lungs or paranasal sinuses or are inocuỉated 
acddentaỉly into the skin or comea. Most ỉungal inỉectionỉ 
are thereíore not transmissible benveen patíents, with the 
exception of ringwonn of the scalp. Endemìc mycoses such 
as blastomycosis, cocãdioidomycosis, histoplasmosis, and 
paracocddioidomycosis are true pathogens and can cause 
disease in othervvise healthy persons. Other lung l suđi as 
Aspergiỉlus, Candida, Cryptococcus, and Pneumocystừ jiroveái are 
of low pathogenidty and require an alteration in the nonnal 
deíence mechanỉsms for disease to occur; such disease is 
called oppommistic. Fungal diseases are classihed into 3 
groups: the superhdal, subcutaneous, and deep or systemic 
mycoses. S uperíic ia l iníectíons are coníined to the skin, 
hair, nails. or mucous membranes. S ubcu taneous inlec- 
tions are largely Iímited to the subcutaneous tissue but may 
spread to suưounding bone and skin. D eep o r  system lc 
intections may involve organs such as the lung, spleen, or 
brain, or may aííect the body as a vvhole, and tend to occur 
more írequently in immunocompromised patients. Fungal 
inlections may also be described as local when they are 
restricted to one body area, as invasive vvhen there is 
spread into the tissues, or as d issem inated  when the 
iníection has spread from the primary site to other organs 
th ro u g h o u t th e  body.

Ideally anúỉungal treatm ent should be chosen a£ter the 
inlecting organism has been identUied, but it is often 
necessary to start empirìcal treatment beỉore the pathogen 
can be cultured and identUied, espedally in ứnmunocom- 
promised patients in whom iníections are often rapidly 
Progressive.

The choice of ưeatm ent for the important íungal diseases 
is described below.

Aspergillosis
Aspergillosis1 is an inỉecdon caused by hingi of the genus 
Asptrgiỉlus, usually A. Ịumìgatus, although A. Ịlavui, A. 
nidulans, A. nigcr, and A. •' tírrtus may occasionally be 
encountered. Aspergillosis is usuaỉly acquừed by Inhalation 
and most often causes non-invasive disease oỉ the 
respừatory tract. O ther ã tes of Inỉectìon indude the eye 
after traum a or cataract surgery. Tissue invasion adjacent to 
the site oỉ inỉection and dissemination to dìstant organs may 
occur, mainly in immunocompromỉsed patíents. In severely 
immunocompromised patients aspergillosis usuaỉly pre- 
sents as a severe acute rapidly Progressive lung disease.
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Other organs affected may indude the heart (partìcularly 
damaged or prosthetic valves), kidneys, bone, brain, liver, 
and skin.

In general the response of invasive aspergillosis to 
treatment is poor and earìy tteatm ent is essendal. Surgical 
exdsion may be necessary. High intravenoụs doses of 
am photeridn B have traditíonally been the anúhmgal of 
choice.2 However, the overall response ra te to conventional 
amphoterídn B is reported to be only 30 to 35%; this may 
be improved by the use of liposomal am photeridn B.M 
Studies have shovvn voriconazole to be better5"7 than 
am photeridn B for the treatm ent oỉ invasive aspergilỉosis 
and compárable* as empirìcal therapy for paúents with 
perslstent íever and neutropenìa. Inưavenous or oral 
voriconazole is now the recommended treatment for 
invasive pulmonary aspergillosỉs;2-9"11 liposomal amphot- 
eridn B may be an  acceptable Brst-line altemative for some 
patíents.’ Favourable responses with caspotungin have been 
reported in those with invasive đisease12 as vvell as in 
patients with persistent íever and neutropenia.13 In 
neutropenic patients w ith prolonged íever despite broad- 
spectrum andbacterial therapy, empirical treatment with 
amphoteridn B or its lipid íormũlarions, itraconazole, 
voriconazole, or caspohmgin is recommended.’

Drugs that may be used íor salvage therapy indude 
itraconazole, posaconazole, caspoíungin, mícaíungin, and 
conventìonal or (preíerably) lipid íormuiations of amphot- 
erìcin B.9 Salvage therapy may aỉso indude combination 
therapy with the initial andíungal drug or combination 
therapy vvith antíỉungal drugs from dasses other than that 
used in the initìal treatment regimen.9 A retrospective 
review of patients given salvage therapy with voriconazole 
plus caspohingin or voriconazole alone reported that 3- 
month survival was greater íor the combination than for 
voriconazole alone.14 Successhil treatment for invasive 
aspergillosis was also described in  2 padents given 
caspoíungin with itraconazole.15

Treatment ỉor invasive pulmonary aspergillosis should be 
given for a minimum of 6 to 12 vveeks; in immunosup- 
pressed patients, it should be continued throughout the 
period of ìmmunosuppression and until the lesions have 
deared.9 In HTV-inlected adults, therapy should continuc at 
least until the CD4+ T lymphocyte count has risen above 
200 cells/mlcrolitre, and there is evidence of dinical 
response.10

AntHungal prophylaxừ w ith posaconazotẽ is recốm- 
mended for haematopoietic stem cell ưansplant redpients 
vvith graft-versus-host disease and in patỉents with acute 
myeloid leukaemia or myelodysplastic syndromes who are 
at high risk for invasive aspergillosis. Itraconazole may be 
useíul, but it is not well tolerated.2-9-16

N on-invasive íorms of aspergillosis indude allergic 
bronchopulmonary aspergilỉosis, a hypersensitivity reaction 
to Aspergiỉlus usually occumng in asthmatic patients, and 
aspergilloma, a ỉungal mass or ball developing vvithin a pre- 
existing pulmonary ca vi ty or paranasal sinus.

A lỉergic b ro n chopu lm onary  aspergillosis is usuaỉly 
treated with corticosteroids and oral itraconazole.9’17 A 
systematlc revievv1* has conduded that iưaconazole 
modihes the immunological activatíon assodated with 
allergic bronchopulmonary aspergilỉosis in asthmatic 
patients and improves dinical outcome in the first 4 
months of treatment.

The treatment of aspecgU lom a depends on the severity 
of symptoms, and indudes conservative manạgement, 
antiíungal therapy, or surgical resection. Treatment with 
itraconazole, vorìconazoỉe, and possibly also posaconazole 
are considered to have some beneũt. Surgical resection and 
d ứ e a  intracavitaiy instillation of antííungals may also be 
useỉul in selected patients w ith a single aspergtlloma.9

C hronỉc necrõ tising  p u lm o n ary  asp er^ llo s is  (CNPA 
or subacute invasive pulm onary aspergillosis)19 is a 
subacute inỉection se en in  patients with an underlying 
lung disease or systemic risk íaaors for immunosuppression. 
Case reports have shown am photeridn B to be successíul in
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about 50% oỉ patỉents and clỉnical benefit has aỉso been 
achieved with intracavitary amphoteridn B. Flucytosine 
has been used with or vvithout amphoteridn B. Itraconazole 
has a reported success rate oí 70 to 90%. Voriconazole was 
also reported to be eBective in non-immunocompromised 
patients with chronic pulmonary aspergillosis,20 induding 
some with nècrotísing disease. Evldence thereíore suppôrts 
the use of itraconazole, with voriconazole and possibly also 
posaconazole as altematíves, for the treatment of CNPA.9 
Treatment needs to be prolongeđ, so oraỉ antiỉungals are 
preíerred to parenteral antìíungal therapy.

Aspergillosis of the eye, like other íungal eye iníectìons, 
is diỉBcult to ơeat; antiỉungals are generaỉly not well 
absorbed after topical appầcation and iníections extending 
into the vitreous or anterỉor chamber requữe subconjụncti- 
val, intra-ocular, and/or systemic tteatment. Systemic 
treatm ent is necessary for ocular maniỉestations of 
dỉsseminated dỉsease. Intravenous and intraviưeal amphot- 
erídn  B are recommended íor the treatment of Aspergillus 
endophthaỉmỉtis; intravitieaỉ or systemic voriconazole may 
be given as an altemativẹ. For the management oỉ 
Aspergillus keratitis topical antílungal therapy plus systemic 
antiíungal therapy with either amphoteridn B, voricona- 
zole, or itraconazole is recommended.9 For superSdal eye 
Inỉectlons several drugs induding natamydn, am photeridn 
B, azoles, and suliadiazine silver have been applỉed topically 
alone or as an adjunct to systemic therapy. Surgical exdsion 
of inỉected dssue may be necessary in severe iníectíons.
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Blastomycosis
Blastomycosis (not to be conỉused with South American 
blastomycosis, see Paracocddioidomycosis, p. 567.1) is an 
inỉection caused by the ỉungus Blastomyces dennatitidà, 
which is endemic to much of North America. Inhalation of 
spores results in  pulmonary inlection vvhich may be 
followed in 25 to 40% of patients by disseminaùon; the skin, 
skeleton, and genito-urinary System may become iníected. 
While blastomycosis may aííect anyone living in an endemic 
area, disseminated disease (induding CNS involvement) is 
more common in immunocompromised patìents.

Acute pulmonary iníection may be mild and selí-limiting 
in immunocompetent patients, but treatment should be 
considered in patients presenting with dinical symptoms. 
All patients w ith moderate to  severe pneumonia or 
đisseminated disease, and all immunocompromised patients 
require treatm ent.1

In immunocompetent patients, mild to moderate disease 
is ơeated vvith oral itraconazole; the duration of treatment is 
at Ieast 6 months for pulmonary dìsease and 12 months íor 
bone disease. Ketoconazole or fluconazole are less elíectìve 
altematives (and ketoconazole is more toxic); the role of 
voriconazole or posaconazoIe is not clear.1 although they 
may be eữective. Patients unable to tolerate azoles or in 
whom disease progresses should be svvitched to amphot- 
eridn B.1 Life-threatening disease (either pulmonary or 
extrapulmonary) should be ưeated inưavenously with a 
Upid or conventional lormulation of amphotericin B; 
patients are usually srátched to oral itraconazole once 
stabilised,1 All patients with CNS disease should be given a 
lipid íormulation o ỉ ampboteridn B intravenously for 4 to 6 
wceks, foUowed by an oral azole; the options for the latter 
indude fluconazole, itraconazole, or voriconazole but some 
íavour the use of voriconazole.2 Oral treatment should be 
continued íor at least 12 months and until resolution oi 
abnormalities in the CSF.'

In patients who are ũnmunosuppressed, the recom- 
mended initial treatm ent is a lipid formulation of 
am photeridn B given intravenously lor 1 to 2 weeks, or 
until improvement is noted. Once the patient has responded 
to this tnitial treatment they may be switched to oral 
itraconazole, vvhich is continued until at least 12 months of 
therapy has been given. Life-long itraconazole ơeatment 
may be needed in patients in whom immunosuppression 
cannot be reversed, or in those who relapse despite 
appropriate therapy (a weU-documented phenomenon in 
immunosuppressed paúents).

In pregnant patients presenting vrith blastomycosis a 
lipid formulaúon of amphotericin B is Tecommended; azo!es 
shouỉd be avoided because o f possible teratogenidty. Ií the 
neonate shows signs of intectìon, treatment with a 
conventional (deoxycholate) lormuladon of amphoteridn 
B is recommended. Children may be treated with 
amphoteridn B or oral itraconazole. depending on the 
severity of inỉection; in general, they tolerate conventional 
amphoteriõn B better than adults, and lipid íormulatíons 
may not bè needed.
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Candidiasis
Candida spp. are commensal íungi commonly lound in the 
gastrointestinal tract, mouth, and vagina; they may become 
pathogenic w hen natural deíence mechanisms are 
impaired. c. albicans is the spedes most commonly 
assodated with iníection although inỉections vvith other 
Candida spp., notably c. glabrata (Torulopsis glabrata), c. 
krusei, c. lusitaniae, c. parapsilosừ, and c. tropicalis, also occur 
and together are commonly reíeưed to as non-albicans 
spedes. Pređisposing ỉactors for candidiasis indude anribac- 
terial therapy, skin or mucosaỉ breach, abdominal surgery, 
debility, diabetes melỉitus, pregnancy, and neutropenia and 
T-ceU im munodehdency; candidiasis often occurs in 
patients with HIV inlection.

Candidiasis (or candidosis) may be classilied as 
mucocutaneous (or superíidal), invasive (deep-organ). or 
disseminated.

M ucocu taneous candidiasis indudes iníections of the 
oropharynx, genital organs, and skin. Oropharyngeal and 
vulvovaginal candidiasis are commonly termed thrush. 
Most superãdal iníections may be ettectively treated with 
topical antìíungals, although the rare chronic mucocuta- 
neous candidỉasis syndrome usuaUy requixes systemic 
treatment. The choice of antííungal should be guided by the 
availability oí an appropriate lõrmulation fõr the site of 
infection, toxidty, and the duration of ơeatment.

Oropharyngeat candidiasis may be ưeated with topical 
dotrimazole, miconazole, or nystatin, or oral ĐuconazoIe. 
Topical therapy may no t be adequate in severely 
immunocompromised patients or in those with moderate 
to severe inlection, and oral fluconazole generaUy is 
preleưed in these patients.1'3 Oral posaconazole or 
itraconazole solution are suitable altematìves, particularly 
for fluconazole-refractory intection.1'3 Oral posaconazole 
vvas found to be as eHecrive as oral lluconazole in the 
ưeatm ent oỉ oropharyngeal candidiasis in HĨV-infected 
persons, but more eỉíecúve than fluconazole in sustaining 
dinical beneht after treatm ent was stopped;4 it is generally 
better tolerated than itraconazole.13 Oral amphoteridn B 
suspension may also be considered for fluconazole- 
refractory inlectìon.1'3 Intravenous am photeridn B, 
voriconazole, and the echinocandins are usuaUy eSective 
for oropharyngeal candidiasis, but generally are reserved for 
use vvhen other agents fail or are noi tolerated.1-3

Oesophagcaí inlections are not normally accessible to 
topical therapy and oral or intravenous fluconazole'’3 or 
oral itraconazole2'3 are considered to be the drugs of choice. 
Severe or reíraciory disease may be treated vvith oral 
posaconazole, oral or intravenous voriconazole, an intra- 
venous echinocandin. or intravenous amphoteridn B.1'3

Vuívovaginal candidiasis responds well to lopical 
antiíungal treatment vvith creams or pessaries. Uncompli- 
cated vaginitis responds to shon-course topical therapy vvith 
azoles such as butoconazo!e, dotrimazole, econazo!e, 
íenticonazole, isoconazole. miconazole, terconazole, or 
tioconazole, to topical nystatin, or to oral therapy vvith 
fluconazole or itraconazole.*-5-6 Complicated vulvovaginal 
candidiasis may ocair in up to 10% of cascs, and indudes 
disease that is severe, recurrent, caused by non-albicans 
candida, or that occurs in a compromised paúent (such as 
those who are pregnant or have an unđeriying debilìtating 
medical condition).1-54
• Severe disease vvill generally require at least 7 to 14 days of 

ưeatm ent with a topical azole1-5 or high-dose oral 
fluconazole given tvvice5-6 or 3 times1 at 72 hour 
intervals. Altematively, use of a single dose vaginal 
pessary with a second dose given aíter 72 hours can be 
considered.6

• For recurrent disease (at least 4 symptomaric episodes in a
1-year period) therapy consists of induction. IoUowed by 
a 6-month maintenance regimen. For induction, 3 doses 
oi high-dose oral fluconazole (given at 72 hour intervals) 
are recommenđed; altematively, 7 to 14 days of topical 
azole therapy. or 10 to 14 days of oral azole therapy can 
be used.1-5'4 Recommended maintenance regimens 
include high-dose oral fluconazole gìven once 
vveekly,1-’-6 oral fluconazole, itraconazole, or ketocon- 
azole given daĩly,6 or intermittent topical azoles,‘-5 such 
as weekly use of a clotrimazole vaginal pessary.1-4

• Vulvovaginal candiđiasis with non-albicans spedes may 
not respond to azoles. in vvhich case topical use ot 
nystatin,6 boric add ,15-6 or (lucytosine (alone, or with 
amphoteridn B)1-4 are often eííeaive: longer tteatment 
courses may be necessary, and 7 to 14 days has been 
recommended.

• Among compromistd patients vvith vulvovaginal candi- 
diasis, a more prolonged (7 to 14 days) conventional 
antimycotic regimen is again recommended.5 Treatment 
regimens íor HTV-iníected women generally should not 
ditter Irom those oi HTV-uninlected vvomen.1-5 In 
pregnancy, topical azoles are recommended5-6 and 
appear to be more elíective than nystatin;7 treatment is 
given lor 7 days.

Yogurt preparations containing Laữobaáỉlus spp. have been 
used in the treatment and prevention of vaginal candidiasis 
in an atiempt to restore the natural vaginal ílora but 
evidence to suppon their use is limited.

Candidál balanitis in m en usuaUy responds vvell to 
ưeatm ent wjth topical antííungals,3 generally for 10 to 14 
days. Altemaúvely, a single oral dose of hlgh-dose 
Duconazole can be considcred.

Primary prophytaxis against mucocutaneous candidiasis 
is generally not recommended for patients with advanced 
HTV inlection since this may selert ỉor resistant Candida 
spp.2-3 Due to  similar concems, secondary prophylaxis in 
other patìents with mucocutaneous candidiasis is largely 
restrided to those with írequent OI severe recurrences, or 
those at risk of developing invasive disease, in which case 
oral fluconazole or itraconazole may be considered.1’3 

Invasive and d issem inated  candidiasis require sys- 
temic antiíungal ueatment. Intravenous amphoteridn B, 
with or vvithout Uucytosine. has traditionally been regarded 
as the Standard initial treatment in  most inỉections but 
Uucytosine is now  inlrequently used, except in combination 
ơeatm ent of more serious, invasive úilections such as 
meningitis or endocarđitis. because of concems over its 
bone-marrow toxidty in AIDS patients. Fluconazole, 
voriconazole, amphotericin B, and the echinocandins have 
aU been shovvn to be etíectìve and now oller altematives for 
initial antiíungal therapy. Either fluconazole or an 
echinocandin have been suggested for first-line treatment

of candidaemia, although the echinocandins may 'be 
preíerred for more severe inlection, those with recent azo ie 
exposure, or vvhen iníection w ith c. glabrata or c. krusei is 
suspected. Conventional or lípid íormulations of ampbc t- 
eridn  B arẹ considered appropriate for reừactory iníectior s, 
or where intolerance or resistance limits the use of the mo re 
preíerred antiỉungals; it should aỉso be considered f)r 
patients suspected to have concomitant candidal menin g- 
itís.1 Neonates vvith disseminated candidiasis are usuaỉly 
best treated with am photeridn B, although lipid íormul a- 
tions should only be considered vvhere urinàry-tract 
involvement is ruled out. Fluconazole may also )e 
eHective.1’*

Empirìcal antữungal therapy may be necessary ĨOT 
persisten tly  íeb rile  neu tro p en ic  patỉen ts and  ỉ31 
non-neutropenic, critically ill patients vvith unexplain ;d 
fever and risk lactors for invasive candidiasis. Drugs ửat 
may be considered for neutropenic patients inclu ie 
caspohingin, am photeridn B (prelerably a lipid íormu a- 
tion), or voriconazole. Iưaconazole and fluconazole tre  

j altematives, bu t the Iatter is considered less suitable due to 
Ị its restricted antiíungal spectrum; azoles should not be us :d 
Ị for empirical therapy in patients who have used them or 
i prior prophylaxis.1 Treatment should generally be cc "I- 
ị tinued until signs and symptoms have resolved and t ìe 
j patient is no ionger neutropenic. For empirical antifun.! ,al 
ì treatment in non-neutropenic patients, treatment w th 

fluconazo!e or an echinocandin has been suggeste 1;' 
echinocandins are prelerred where the patient is m< re 
seriously ill, recently azole-exposed, or at risk of iníecti m 
caused by fluconazole-resistant Candida. When Brst-li te 

i antiíungals are unavailable or ineííecTive, amphotericin í  is 
a suitable altem ative.1

Although antilungal prophylaxừ is gencrally I ot 
routinely recommended íor non-neutropenic patiei ts, 
some vvould consider it appropriate in patients who are at 
high risk of infection such as patients who are criticaUy ill, 
neutropenic, or receiving solid organ or bone m an  >w 
transplants.1-’ There is also limited evidence to suggest t: lat 
prophylactic íluconazole, generally for the Ttrst 4 to 6 we ks 
of life, may reduce the risk of invasive tungal in leaú  ns 
(induding candỉdiasis) in very lowbirth-weight neonate 
routine prophylaxis has theretore been recommended by 
some experts for premature and exưemely low birth-wei;.ịht 

; (less than lOOOg) neonates bom in nurseries with a h gh 
inddence of invasive candidiasis.1
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rr5804.pdí (accessed 06/01/10)
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http://vmw.bashh.org/documcnts/1798 (accessẽd 14/07/10)

7. Young G, Jewcll D. Topical ưeatment for vaginal candỉdỉasỉs (thrus 1) in 
pregnancy. Avaiỉable In The Cochrane Daubase oí s^tem atic Rev :ws: 
ỉssue 4. Chỉchester. John Wiley; 2001 (accessed 21/06/05).
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2004; 44: 949-48.

9. Eggimann p. tí ữì. Management oí Candỉda species in/eciions in crit :aliy 
ỈU patienu. Lanat Ịrt/eữ Dừ 2003; 3: 772-85.

10. Austỉn N. McGuỉre w . Prophylacũc systemic amiỉungal agen s to 
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C h r o m o b l a s t o m y c o s i s

Chromoblastomycosis (chromomycosis) is a chronic fu Ìgal 
iníection tha: a ííeas skin and subcutaneous tissue. It oc run 
worldwide but is more common in ưopical and subưo] ical 
cUmates. Chromoblastomycosis may result ừom traun atic 
inoculation oỉ several íungal species induding Fortií "Mta 
compacta (Phiaỉophora compaaa). F. pedrosoi (P. pedri ỈOÍ), 
Exophiala spinựera, E. ịeanselmrì, Phialơphora verru ■osa, 
cladoỉporíum canionii, and Rhinodadiella aquasptrsa. I 1 its 
early stages, vvhen lesions are smaU, surgical exdsio I or 
cryotherapy are the treatments of choice, although the re is 
some risk of dissemination during surgery. Many anti :un- 
gals have been tried but itraconazoỉe and terbinahne, ( ften 
in high doses and íorprolonged periods, ha ve been the ; nost 
successhil. Hovvever, recuưence and drug resistance has
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been a problem with monotherapy. Itraconazole and 
teibinaSne (given daily on altem ate weeks or daily 
concomitantỉy for up to 9 months) have been shown to be 
eữectíve in  selected cases of chromoblastomycosis that were 
unresponsive to monotherapy. Local heat treatment aids 
healing and may be a usehil adjunct.

Coccidioidomycosis
Cocddioidomycosis is an iníectíon caused by inhalation oỉ 
the spores of Cocrídioides ùnmitừ or c. posadassi, fungi found 
in the soil in arid and semi-desert areas mainỉy of North, 
Central, and South America. Common names for the 
ihỉection include valley íever, desert íever, and desert 
rheumatism. In endemìc areas, cocddioìdomycosis is a 
common opporrunistic inlection ỉn  ũnmunocompromised 
patients.

Patients vvith cocddioidomycosis may have acute or 
chronic lung infectìons, meningitis, and disseminated 
disease although many iníectíons are subdinical. In 
immunocompetent ỉndỉviduals, acute pulmonary disease is 
usually miỉd and selí-limitíng and in  60% of cases resolves 
w ithout spedBc chemotherapy. In some patients the 
infection progresses to chronic pulm onary cocddioỉdomy- 
cosis w ith granulomatous lesions, Ebrosis, and cávitation. 
Less than  1 % of patients develop acute Progressive 
pneumonia (which is commonly íatal ư  untreated) or 
disseminated disease (usually involvỉng the skin, bone, 
meninges, and joints). Severe pulmonary and disseminated 
inlections are m ore likely in  pregnant vvomen, males, 
certain ethnic groups, diabetics, and immunocompromised 
paúents.

Because the spectrum of disease varies widely, the 
dedsion to treat cocddioỉdomycosis must be individualised, 
taking into account the severity of iníections and risk ỉactors 
for more' serious disease (partícularly immunosuppres- 
sion).1 H antihingal therapy is given, it is preíerably with an 
oral azole as initial therapy or tvith intravenous amphot- 
eridn B;1-4 of the azoles, itraconazole and fluconazole are 
generally preíerred,2-4 vvhile voriconazole5 lí and posacona- 
zole6'’ have been reported to be effective in  some patients 
who have not responded to conventional therapy. 
Amphoteridn B is generally used as initìal therapy íor 
rapidly Progressive non-meningeal disease vvhile aroles are 
generally preíerred for chronic or subacute disease.1,2 
Although combination therapy with an azole and amphot- 
eridn B has been used,IJ there is no evidence that it is 
superior to a single antìíungal drug.1 FIuconazole is eữective 
in menlngeal inỉections and 15 the most hequently 
recommended antìhmgal for this inđication,1'3'3 although 
iưaconazoIe has also produced beneíidal responses; 
intrathecal amphoteridn B may also be used, espedally in 
aggressive iníections.1'3 Due to the high inddence of 
relapse, indehnite suppressive therapy w ith fluconazole or 
itraconazole is recommended ỉor patients with cocddioidal 
meningitis or diỉỉuse pulnionary cocđdioidomycosis.1'3

Patients vvith HIV iníectiòn and so lid  o rgan  tra n sp lan t 
redpients who have completed indua ion  therapy shouỉd 
subsequently receive liíelong suppressive fluconazole or 
UiaconazQle.J,,° It may, hovvever, be possible to stop atter 12 
m onths total therapy in  HTV-iníeCTed patients on 
antiretroviral therapy vvith sustaũied CD4+ T lymphocyte 
counts above 250cells/microlitre (except in those with 
meningitis or dưíuse pulmonary disease) if there is dinical 
evidence that the cocddioidal iníection is conưolled.2 
Primary prophylaxis for HIV-lnfected adult patients living 
in cocddioidomycosis-endemic areas is generally only 
recommended for those with positive IgM or IgG serology 
and CD4+ T lymphocyte counts below 250cells/micro- 
litre.1-2 If prophylaxis is given, it is usually with oral 
fluconazole.2 It may also be considered for solid organ 
transplant recipients who are at risk of cocddioidal 
iníection.1-10

The management of p re g n a n t vvomen is complicated by 
the ỉact that azole antihmgals are considered to be 
teratogenic w hen given at high doses early in pregnancy 
(see Pregnancy, under Precautions' of Fluconazole, 
p. 579.3). Recommendations have thereíorebeenpublished 
for th e  m anagem ent of cocddioidom ycosis during 
pregnancy.11 Broadỉy, these are as follows:
• for recent or active non-meningeal iníections, amphot- 

e ridn  B based tteatm ent should be given to  those in the 
first trimester; for those in the second or third trũnester, 
azo!e antUungals or am photeridn B based treatm ent may 
be given

• for meningeal iníectìons, intrathecal am photeridn B 
should be given in the first trimester w ith azole 
antííungals being an altemative; ỉor those ỉn  the second 
or third trimester, azole antííungals or intrathecal 
am photeridn B may be given
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MMWR 2009; 58: (RR-l I): 1-166. Aỉso avaỉỉablẹ a£ http://www.cdc 
gov/mmwr/pdf/rr/rr58ỉỉ.pdf (accessed 16/08/10)
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Crỵptococcosis
Ciyptococcosis is an iníectìon caused by inhalation of the 
lungi Cryptacoccus ntoformans. or c. gattii; it is an important 
opportunistic ỉnỉection aííecting immunocompromised 
patíents, induding those iníected with HTV or receiving 
immunosuppressive drugs, but may rarely aỉũỉct apparently 
immunocompetent individụals. The presentation and 
.severity of aỹptococcal disease is ohen determined by the 
immune status o( the patient and can vary vvidely, hom  
asymptomatic puỉmonãry iníection to sẽvere CNS or 
disseminated disease; among HTV-ữựected individuals, 
meningitis is the most common presentation.

In immunocompetent and most immunocompromised 
patients, mild, non-meningeal inỉectỉons involving a single 
site such as the lung or skin can generally be treated vvith 
oral Ũuconazole; for pulmonary ũưection in  immunocom- 
petent patients, itraconazole, voriconazóle, and posacona- 
zole are suỉtable altematives. Treatment should be 
continued for 6 to 12 months. In severely immunocompro- 
mised individuals, however, mỉld inỉections are much more 
likely to lead to disseminated disease, and thereỉore shouỊd 
always be treateđ as severe (see belovv).1

In aỉl patients, severe or disseminated inỉectlon and 
cryptococcal meningítis require a step-vvise approach to 
management that indudes induction therapy, followed by 
consolidation. and then maintenance treatment.
• Induction  th e ra p y  is usually based on am photeridn B 

and Qucytosine.
• ỊữV-infected individuals*•* should generally receive 

intravenous am photeridn B plus oral or intravenous 
Qucytosine íor at least 2 vveeks; a lỉpid formulation Is 
preferred, espedally ư  renal toxidty is a concem.2 
Conventional and lỉpid íormulations of am photeridn 
B may aỉso be given alone (tor 4  to 6 vveeks), or w ith 
fluconazole (for at least 2 vveeks) in patients unabỉe to 
tolerate Đucytosine. Similariy, high-dose fluconazole 
(see p. 578.3) with Đucytosine (for 4  to 6 weeks) may 
be considered lor patients intolerant or rehactory to  
amphoteridn B, ‘"J but carries a high risk of toxidty. In 
some cases fluconazole m onotherapy can be 
considered, but success rates are generallỹ lovv unlếss 
high doses are used.1

• In solid organ transplant reãpients, lipid formulations of 
amphoteridn B with ũucytosine are preíerred1-4-5 due 
to the high inddence of pre-existing renal dysíunction 
and írequent use of nephrotoxic medications among 
such patients.1’4 Altematively am photeridn B (lipid or 
conventional tormulation) may be used alone but 
should be given for at least 4  to 6 vveeks.1

• There is less evidence available to guide the choice of 
induction therapy in rten-HIV infẽcted. non-transplant 
patients (including those vvho are apparently  
ímmunocompetent), however, a lipid orconventional 
íormulation of am photeridn B given vvỉth Aucytosine 
for at least 4  vveeks is usually su ỉhden t;1 u  
am photeridn B is given alone, a minimum of two 
hm her weeks of therapy should be considered.

• C onsolida tion  therapy is required aíter successhil 
induction therapy in all patients w ith severe òr 
disseminated cryptococcosis õr cryptococcal m enin^tis, 
and 8 weeks of oral or intravenous fluconazole is 
generally recommended.1'4 Altematively, oral itracon- 
azole might be considered for HIV-infected patíents, but 
potential drug interactions vvith antiretrovirals are a 
concem.13

• The regimen ỉor m a ỉn ten an ce  therapy in severe disease 
ágain depends on the patient's underiyíng im mune 
stams.
• ĩmmunocompetent, and immunoampromừed, tum-HIV 

ỡựected patients should receive 6 to 12 months oi 
maintenance therapy with oral fluconazole.1-4

• For HIV-infected patients, maintenance therapy (sec- 
ondary prophylaxis) is generally lUe-long;1'3 oral

fluconazoIe is preỉerred but altematìves indude oral 
itracotucole1-3 or weekly, intravenous amphoteridn 
B.1 It may be possỉble to stop maintenance therapy in 
patients who have received antííungal therapy lor at 
ĩeast 12 months,1 who have shõwn a sũstaỉned 
response to  HAART íor more than 6 months,3 and 
who remain asymptomatíc with regard to crypto- 
coccosis. u s  guidelines1'3 recommend restarúng 
secondary prophylaxis ư the CD4+ T lymphocyte 
count talls below 100 to 200 cells/microlitre.

Prim ary prophyỉaxừ in  patients with HTV iníection1'3 or 
aíter solid organ transplantation1-4 is not generally 
recommended since it has not been shown to be more 
benehdal than treating cryptococcaỉ iníectíons vvhen they 
occur and may increase the risk oỉ resistance. .

1- P e iỉea  JK đ  a l Cllnlcal practke guỉdeỉỉnes ỉor the m anagem em  oỉ 
oypcococcaỉ đbease: 2010 update bỹ the  ỉníectíous Dỉseases Sodety of 
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Derm atophytoses
See under Skin Iníections, p. 568.1.

EndocardiHs -
Inỉective endocarditis causeđby íungi such as Aspergiỉỉus or 
Candida is much less common than that caused by bacteria 
(p. 179.2); it most Èrequendy occurs among Intravenous 
drug users, the immunosuppressed,u  or those with a 
prosthetic heart valve.1-3

Mortality due to ỉungal endocarditis is high. Patients 
should be treated with antiíungaỉ therapy and in  most cases 
surgical removal oí the ỉnỉected heaxt valve.1'3 Amphot- 
eridn B has commonly been used. usually alone but in  some 
cases combined w ith A ucytosine1'4'4 o r ari azole.2 
Altematives íor endocarditis caused by Candida spp. are 
Ouconazole or caspolungin. Voriconazole may novv be the 
drug of choice for endocarditỉs caused by Aspergittus spp.1 
Inỉtial treatment regìmens should continue for ạt least 6 
weeks, but in many cases considerably longer is needed.1-3 
Since relapse rates of up to 40% have been reported after 
stopping therapy, secondary prophylaxis is recommended 
with fluconazole, itraconazole, posaconazolẹ, or voricona- 
zole (depending on the .susceptibilities of the ũưecting 
organism) for a minimum of 2 years and in some cases lor 
life. Iiỉelong suppressive therapy is also given to patients 
who are not suitable candidates íor valve replacement.3'7 
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E y e  /nfectíons
Pungal iníections of the eye are less common than iníections 
w ith bacteria or vỉruses, but are usually severe and 'may lead 
to loss of Vision. Diagnosis may be delayed due to a gradual 
onset oỉ symptoms and empirical ơeatm ent with antibac- 
terials. Padents with impaired host resỉstance such as 
diabetics or immunocompromised patìents are particularly

http://www.aidsinio.nih
http://www.cdc
http://www
http://www.cdcgov/znmwr/pd%c3%ad/rT/
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at risk. The most common íungi causing eye iníectìons are 
Aspergiỉlus, Candida, and Fusarium; others indude Blasto- 
myces, Cryptococcus, and Sporotkrix. Comeal iníection (kerat- 
itis) occurs most ừequently, but the orbit, eyelids, lachrymal 
sacs„ conjunctiva, sdera, and intra-ocular struaures may 
also become iníected. Iníections of the orbit rarely occur 
spontaneousỉy but are more common with systemic íungal 
inỉection or may spread hom  the adjacent paranasal sinus 
tissue, as seen in mucormycosis or aspergillosis.1'2

Ocular hmgaỉ iníections are diỉíicult to treat. Diagnosis 
may be đelayẽd due to a gradual onset oí symptoms and 
empữical treatm ent with topicaỉ antibacterials or corticos- 
teroids. Topical natam ydn is generaUy consideređ the drug 
of choice for hingal keratitis due to Slamentous hrngi, whUe 
topical am photeridn B is an altemative. Topicai amphot- 
eridn B w ỉth or vvithout topical ũucytosũie, is preíerred £or 
yeast iiưections. Azoles have a wide spectrum of activity and 
dotrimazole, fluconazole, itraconazole, ketoconazole. and 
miconazole are all used topically; topical posaconazole and 
voriconazole have also been used in some case reports.

Topical anúíungals are not well absorbed and inlections 
extending into the eye require subconjunctival, intra- 
ocular, or systemictherapy. Systemìc treatment may also be 
ìndicated when there is a poor response to topical agenis, lor Ị 
íungal endophthalmitis, or for ocular manilestations of 
disseminated íungal disease. When systemic treatment is 
indicated intravenous amphotericin B is usually given. 
Azoles may be given lor less severe iníections or as 
adjunctive therapy in severe iníections. Oral fluconazole 
and ketoconazole have better penetration into the comea, 
aqueous hum our, and viưeous hum our than itraconazole. 
Intraviơeal injections may be required in ■ in/ections 
unresponsive to systemic antifungals.J-4 For rehactory 
iníections, orai posaconazo)e. systemic voriconazole, and 
combinaâons of these with various topical or inưaviưeal 
drugs have been eííective in some case reports; combination 
intravenous therapy vvith voriconazole and caspoíungin has 
also been successíũlly used.5

Surgical debridement or exdsion may be necessary if the 
iníectìon progresses despỉte appropriate antilungal ther- 
apy.1-2

1. Kibbỉer cc, et al , eds.prinãpỉa and praaia of diniatl mỵcology. 
Cbichesten John Wíley, 1996.

2. Thomas PA. CurTent perspecòves on ophthaỉmỉc mycoses. Gin Microbioí 
Rev 2003; 16: 730-97.

3. SaHam À, et ai. Endogcnous Candida endophỉhalmỉỉỉỉ. Expcn Rev A nti 
ỉnỊta Thtr 2006; 4: 675-65.

4. Shah CP, et al. Ocular candidiasỉs: a review. Br J Ophthalmoỉ 2006: 92: 
466-6.

5. Harỉprasad SM, et a i  Vorỉconaxole in the treatment oí fungal eye 
íníectìons: a review of current ỉiierature. BrJ Ophíhalmol 2008; 92: 571-
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Histoplasm osis
Hĩstoplasmosis is a systemic iníection caused by Histoplasma 
capỉulatum, a ỉungus íound in the soil in endemic areas. 
partìcularly at sites with heavy accumulations of bird or bat 
excrement. Iníection is by inhalation of spores. Two types of 
histoplasmosis occun
• American histoplasmosis, due to inlection with H.

capsulatum var. capsulatum
• Airican histoplasmosis, due to iníection with H.

capsuỉatum var. duboừii
H. capĩuỉatum var. capsulatum ìs endemic in the Central USA 
where 50 to  90% of the population is inleaed. Mild 
míections are generally asymptomatic. However. acute 
pulmonary inỉection can occur. Massive iníectìon can be 
íatal. Chronic pulmonary histoplasmosis can result in lung 
ũbrosis and cavitation. Acute or chronic disseminated 
iníectỉon involving vvidespread inũkration of the reticu- 
ỉoendotheliaỉ System, is mainly seen in immunodendent or 
immunocompromised patients.

■ Histoplasma capsulatum var. duboìsiì is ỉound in Aừica and 
may caúse a  chronic disseminated ỉorm o( histoplasmosiỉ 
with íocal lesions mainly in skin and bone.

AntUungal th e ra p y  íor histoplasmosis is necessary in 
patients with severe acute pulmonary iníections, chronic 
puỊmonary disease, or dissemỉnated iníection.

Iníectìons which are not ìưe-threatening but not 
resolving spontaneously may be treated with an oral azole 
in both immunocompetent and immtmocompromised 
patíents.1-2 ỉtraconazole is the preíerred drug.1'5 Ketocon- 
azole is moderately eHective but more toxic. Fluconazole is 
less eííective than either Uraconazole or ketoconazole.3'4 
Posaconazole3 and voriconaĩole2'3 have shovvn beneũt in 
some cases. Patients with chronic cavitary pulmonary 
histoplasmosis should be ưeated vvith oral íưaconazoie for a 
minimum of 1 year.1

Patients w ith moderately severe to severe acute 
pulmonary histoplasmosis may be ưeated with intravenous 
liposomal am photeridn B for 1 to 2 vveeks followed by oral 
itraconazole for a total of 12 weeks. Conventional 
intravenous am photeridn B may be given as an altemaúve. 
The same treatm ent regimen is recommended for those with 
Progressive dìsseminated disease; oral itraconazole in these 
patients should be continued ior 12 months.1'3 Patients with

CNS histoplasmosis should be given intravenous liposomal 
am photeridn B for 4 to 6 weeks, followed by oral 
itraconazole íor a minimum of 1 year.1'5 Immunocompro- 
mised patients w ith dissemlnated disease, induding those 
w ith HTV iníection, may need to continue maỉntenance 
therapy indeĐnitely, generally with daily oral Ittacon- 
azole,1‘J ư  immunosuppression cannot be reversed;1 similar 
liíelong suppressive therapy should be considered íor HTV- 
iníected patỉents with CNS histoplasmosis,3 and lor patients 
w ith disease relapse despite appropriate treatm ent.1"3 
Intravenous am photeridn B given once weekly has also 
been suggested for chronic maintenance therapy.5

P rim a ry  p ro p h y la x is  vvith itraconazole Is not 
recommended roudnely but may be considered for adults 
and adolescents vvith advanced AIDS at espedally high risk 
of ỉníection due to occupational exposure or residence in a 
hyperendemic area.2-1
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Inỉections in im m unocom prom ised patients
Immunocompromised patients are ai increased risk o{ 
ìn/ections, including those caused by íungi. Fungi most 
commonly alíecting AIDS patients indude Cryptococcus 
neoỊormans, Pmumocystis jirovecii and Candida albicans vvhile 
those associated with immunosuppressive therapy and 
cancer are mainly Aspergiììus and Candida spp. Immuno- 
compromised patients are also at increased risk of endemic 
mycoses, such as coccidioidomycosis, híỉtoplasmosis, and 
Pcnicillium mameffii as well as a growing number of 
uncommon fungi reported to cause invasive iníections, 
including ĩusarium. Sccdosporium, and Trichosporon species.

Fungal iníeaions in immunocompromised patients are 
often invasive or disseminated and treatment should start as 
early as possible. A ỉungal cause of iníection should be 
considered in patients vvith persistent tebrile neutropenia 
who have not responded to broad spectrum antibacterials. If 
the iníeaion has notbeen identiíied, em pirical tre a tm e n t 
should be started. Conventional intravenous amphotericin 
B has been considered lirst-line empirical therapy and is no 
less eííective than lipid íormulations. Fluconazole, iưacon- 
azo!e, voriconazole, and caspoíungin appear at least as 
eữective as amphotericin B. For patients with renal 
im pairment Iipid íormulation of amphotericin B or 
voriconazole may be given. For parients not responding to 
an amphotericin B lormulation voriconazole, itraconazole, 
or caspohingin are altematives. Fluconazole may be 
considered íor low risk patients infected vvith susceptible Candida species.

The beneíit and role of p rim ary  p ro p hy lax iỉ in the 
management of íungal infections associated with HIV, 
cancer, and organ ưansplants is conưoversia! as this may 
selea for resistant isolatcs and speries not susceptible 10 the 
antifungals used. This is ol particular concem with 
fluconazole (see Resistance, p. 580.2 ), one of the drugs 
most widely used íor this purpose. Fluconazole has been 
shovvn to be effective as primary prophylaxis against 
invasíve candidiasis but not aspergillosis. Iưaconazole, 
posaconazole, or voriconazole may be preíerred for patients 
at risk of invasive aspergillosís, such as patients being treated 
for grah-versus-host disease or CMV disease.

Long term suppressive therapy has been recommended 
íor immunocompromised patients with proven or probable 
invasive aspergillosis or candidiasis. Secondary p rophy - 
laxis may be stopped when patients are no longer 
proíoundly neutropenic.

Antiĩungals are also used in selective digestive ơact 
decontamination (see Intensive Care, p. 187.3).

Treatment and prophylaxis of spedtic ỉungal infections in 
immunocompromised patients is discussed under the 
appropriate headings—see Aspergillosis (p. 563.1), Candi- 
diasis (p. 564.1), Cocđdioidomycosis (p. 565.1), Crypto- 
coccosis (p. 565.2), and Histoplasmosis (above), and 
Pneumocystis Pneumonia (p. 567.2).
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M eningitís
Fungal diseases associated w ith m eningitis incl rde 
aspergillosis (see p. 563.1), candidiasis (see p. 564.1), 
coccidioidomycosis (see p. 565.1). cryptococcosis see 
p. 565.2), and histoplasmosis (see above), although many 
disseminated hingal iníections can involve the CNS, 
espedally in immunocompromised patients. The treatn ent 
of each in íeaion  is discussed under the appropriate heacỉ :ng, 
but in general the inỉtial drug oí choice in ỉungal menin ịitis 
is intravenous amphotericin B, sometimes with ũucytoí ine.

M u corm ycosis
Mucormycosis, '■* a rare but invasive and rapidly progreí sive 
iníection caused by Mucorales ỉungi, is a íorir of 
zygomycosis, a term that is sometimes used synonymoii ,sly. 
Mucormycosis usually acquired by inhalation of sp< res, 
although ưaum a and ingestion maỵ also be ro u te ; of 
infection. It usualiy occurs in im m unocom proir ised 
patients, or in patients at risk of metabolic ad t osis 
(induding those with poorlỵ-conưollcd diabetes or 1 :nal 
lailure). Patients given desíerrioxamine may also b : at 
increaseđ risk of iníection (see Iníenion Susceptib lity, 
p. 1547.2). Iníections of the mucosa of the respiratory ra a  
or gastrointestinal ữact, or of abraded skin, usually vith 
R h izo p u s  or R h iĩo m u c o r  spp., can result in local invasic n of 
deeper tissues induding bone and the CNS, with extei sive 
tissue destruction. Disseminated disease may also occu •.

The tr e a tm e n t of mucormycosis indudes a combiní tion 
of antiỉungal therapy, surgical debridement w hen pos: ible, 
and management of the underlying disease. Invasiv ; or 
disseminated disease is diHicult to treat and is usually atal. 
The Standard antiíungal therapy is relatively high dos :s of 
intravenous amphotericin B in Standard, or (prefer bly) 
lipid íormulations; as well as having lower toxidty the 
lãtter may produce better response rates.6 Flucona ĩole, 
itraconazole, ketoconazole, or voriconazole are not 
considered to have a role in the ưeatment of mucormy osis, 
although the new er triazoỉes, posaconazole and ravut Dna- 
zole, have reported in-vitro activity against zygomycete and 
posaconazole has been tried in patients w ith reíra lory 
disease. Although the echinocandins appear to have r 0 in- 
vitro acrivity against mucorales íungi, concomitant u ;e of 
caspoíungin was ỉound 10 improve the response to lipid 
[ormulations oí amphotericin B in a small study o{ pa ients 
with rhino-orbital-cerebral mucormycosis.7
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M yceto m a
Mycetoma1-4 is a localised infectìon ỉound worldwide, but 
most commonly in  the tropics and subtropics. Iníectíon 
mainly results bom  traum a to the skin, and may spread 
locally through the lymphatic System to surrounding 
tissues, progressively destroying connective dssúe (íasda) 
and bone. It is characterised by painless soft-tissue svvelling, 
draining sinus tracts, and discharge of grains composed of 
large aggregates of Alaments (tungal or actinomycete). The 
foot is most often aíỉected (70 to 80% of cases), less often 
hand (12%), legs, and kneejoints. The teim Madura íoo tiỉ 
used for mycetoma aữecting the foot. Mycetomas may be 
caused by various organisms; those caused by íungi such as 
Madurtlla mycetomatís, M. grisea, or Pseudaỉlescheria boydii are 
called eumycetomas. Those caused by the Glamentous 
bacteria, actinomycetes, are called actinomycetomas and 
are discussed on p. 193.1.

E um ycetom ãs do not heal spontaneously and are 
poorly responsive to treatm ent. They often require both 
surgical exdsỉon and antiíungal therapy. Itraconazole or 
ketoconazole aie recommended as hrst-line antihmgals for 
eumycetomas and the duratíon of treatment depends on the 
severity of the iníectìon and ranges bom  a few months to 
years. Itraconazole has resuỉted in  good dinical responses 
and low recurrence rates. Use of oral voriconazole for up to 
16 months has also been successíul in  some case reports.5'7 
Treatment w ith antihingals beíore surgery results ỉn lesions 
that are localised and encapsulated and easier to exđse 
during surgery.1-2
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N a il infectìons
See under Skin Iníections, p. 568.1.

P aracoccid io idom ycosls
Paracocddioidomycosis (South American blastomycosis) is 
caused by an  mỉection w ith the hmgus Paracocàdioides 
brasũiensừ. The disease occurs mainly in inhabitants of 
Cenưal and South America. Inỉecrion is thought to be by 
inhalation and may remairi dormant for long periods. vvhile 
most primary iníections are subdinical some may be 
Progressive and severe, particularly in immunocompro- 
miseđ patients. Paracocddioidomycosis usually presents as a 
chronic iníecnon aữecting the lungs. Disseminated disease 
may affect the skin, mucous membranes, gastrointestinal 
traa, reticuloendothellal System, and adrenals, and may be 
acute or chronic. Relatively mild cases may be treated with 
oral itraconazole, or altematively ketoconazole, for 6 to 12 
months or longer.1 Itraconazolẽ allovvs shorter treatment 
courses and lower doses than  ketoconazole; relapse rates are 
also lovver. A small open-label study reportẽd that oral 
voriconazole was as ehedive as oral itraconazole for long- 
term treatm ent of paracoccidioidomycosis.2 More severe 
iníections or those not responding to azoles are tteated with 
intravenous am photeridn B followed by maintenancẹ azole 
therapy.1 Sulíonamides are now used less often since more 
effective drugs are available. TerbinaSne has been used 
successtully w hen access to azoles was not possible.3
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Perítonitis
Fungal peritonitis may be a complication of peritoneal 
dialysis, abdomìnal surgery, or trauma. It is usually caused 
by yeasts such as Candida and rarely moulds such as 
Aỉpergilluí. Fungal peritonitis is assodated vvith considerable 
mortalíty and morbidity (induding the development oí 
adhesions and other complications that predudé ỉurther 
peritoneal diaỉysis). Diagnosis and ưeatment can be 
diíẼcult.

Amphoteridn B is oíten used to tr e a t  tungal periton- 
itis;1'4 intravenous dosage has been preíerred to inữaper- 
itoneal use since the latter route is painíuL4 but intravenous

use may lead to poor penetration into the peritoneum.3 
Fluconazole, posaconazole, voriconazole, caspoỉungũi, or 
Aucytosine may also be eííective.3'5 Amphoteridn B is oíten 
given with Aucytosine, particulariy for initial empirical 
therapy,3 although some p rtíer to begin treatment vvith 
fluconazole alone or vrith Aucytosine, reserving amphot- 
eridn  B for patients who are immunosuppressed or have 
significant previous exposure to azoles.4 Early removal of 
the peritoneal catheter may reduce the risk of death,3 and 
shouỉd be rapid ư  (ungal peritonitis is conữrmed, although it 
has been suggested that removal be delayed long enough to 
allow for vigõrous peritoneal lavage with antifungals.4 Oral 
continuation therapy wdth Oucytosine and fluconazole has 
been given ạfter removal of the catheter.3
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Pityriasis versicolor
See under Skin Inỉections, p. 568.1.

Pneum ocystis pneum onia
Pneumocystis pneumonia (PCP) is caused by the organism 
Pneumocystìs ĩirovecii (previously named Pneumocystis carinii i. 
sp. homitiis and at one time considered to be a protozoan). It 
is an opportunistic pathogen and ỉníection ỉs acquired by 
inhalation. In persons with normally funcúoning immune 
Systems iníection rarely produces disease, but in  
immunocompromised patients it may produce interstitial 
pneumonia vvhich, ư unưeated, is almost always ỉatal. In 
patients with AIDS (p. 957.2) PCP was once a common 
occurrence, but vvidespread use of HAART and PCP 
prophylaxis in  many parts of the world has now caused a 
substantial dedine in its inddence; most inỉectìons occur in 
those who have advanced immtmosuppression, or who are 
not receiving appropriate HTV care.
The tx e a tm en t o! choice for PCP is:
• intravenous or oral co-trimoxazole1-4 
Altemative regũnens are:1"4
• inưavenous pentamidine (usually the drug of second 

choice in severe disease)
• oral or inơavenous dindam ydn plus oral primaquine
• oral atovaquone
• oral trimethoprim and dapsone
• nebulised pentamidine has occasionally been suggested 

for mild to moderate iníection but is now generally 
reserved for prophylaxis due to limited treatment eíũcacy 
and higher rate of relapse

The recommended duration of treatm ent is generally 21 
days.1"4

Intravenous trimetrexate vvith oral or intravenous íolinic 
add has been suggested as a possible treatm ent option for 
patients who fail to respond to Standard Brst-line drugs.1

Adjunctive ỉolinic add vvdth co-trimoxazole has been 
assodated with an increased risk of therapeutìc faiỉure and 
death in AIDS patients.5 Combinatíon therapy with co- 
trimoxazole and pentamidine is not more eữectìve and is 
potentially more toxic than either drug alone.4

Adjunaive treatment with glucocorticosteroids should 
be given to patients vvith severe iníection1'4 if they are 
hypoxic, and treatment should be staned as soon as 
antimicrobial treatment is begun.

Prímary p rophy lax is is indicated for all HTV-positive 
adolescents and adults (induding pregnant women and 
patients on HAART) with CD4+ T lymphocyte counts lower 
than 200 cells/microlitre, or a history o£ oropharyngeal 
candidiasis.i4  It should also be considered for those vvith a 
CD4+ T lymphocyte count percentage below 14%, a history 
of other AIDS-deflning illnesses, or in patients w ith a CD4+ 
T lymphocyte count less than 250 cells/microlitre íor vvhom 
routine follow-up counts are not possible.3 Inỉants are at 
increased risk to PCP during their ttrst year of life and, in 
Iníants and young children, PCP may occur at hlgher CD4+ 
T lymphocyte counts compared with adults. WHO/UNICEF7 
and u s  guidelines4 recommend that all iníants bom  to m v- 
positive mothers should be given prophylaxis beginmng at 4 
to 6 weeks of age. Therapy should contúiue until breast 
íeeding is stopped and the inỉant is conhrmed to be HIV- 
negative, or for at least 1 year ịnitially. Inỉants subsequendy 
conhrmed to be HTV-positive níaỹ need to remãin on 
prophylactic therapy depending on age and CD4+ T 
lymphocyte cell counts4,7 or dinical status.7 In Europe, some 
din idans have tended to have a less àggressive approach 
and only offer prophylaxis once HTV iníection is conhrmed 
or opportunistic inlections occur.* Some rècommendations 
for primary prophylaxis in patients vvithout HTV iníection

suggest that prophylaxis should be considered for patients 
with primary immune deũdency, severe protein malnutri- 
tion, organ or stem cell transplants, persistent CD4+ T 
lymphocyte counts lovver than 200 cells/microliưe, or 
patients receiving cytotoxic or immunosuppressive ther- 
apy 2.9.10 Jjj particular, it has been suggested that prophy- 
laxis be considered in  adults when the risk of developing 
PCP exceeds about 3%, as in  solid organ ưansplantation (ỉor 
the fitst 6 months after transplantătion), aủogeneic bone 
manow transplantation (for at least the first 6 months, and 
for the duration of immunosuppression), Wegeners 
granulomatosis, and acute lymphoblastíc leukemia.11

Seamdary prophylaxis is given to all patients after 
successíul treãtmẽnt of PCP.1

For both primary and secondary prophylaxis1-3-4 the drug 
of choice is:
• oral co-trimoxazole; thỉs has the ađdeđ advantage oỉ aỉso 

protecting against bacteriaỉ inỉections and toxoplasmosis, 
a common opportunistic inỉection in AIDS patients3'4-7

Altemative prophylactic regimens1-14 for patients ho t able 
to receive co-trimoxazole are:
• oral dapsone (alone, or with oral pyrimethamine ư 

prophylaxis for toxoplasmosis is also required)
• aerosolised pentamidine
• oral atovaquone (alone. or vvith oral pyrimethamine if 

prophylaxis íor toxoplasmosis is also required)
Other prophylactic reglmens indude ỉntermittent par- 
enteral administration of pentamidine, pyrimethamine with 
suưadoxine, and dindam ydn vvith primaquine, but these 
are not recommended unless the more usual drugs cannot 
be used.4

In HIV-infected adults, primary and secondary prophy- 
laxis may be discontinued in those who attain a CD4+ T 
lýmphocyte count above 200 cells/microlitre for longer than 
3 months on antiretroviral therapy. Primáry and secondary 
prophylaxis should be restarted in adults whose CD4+ T 
lymphocyte count íalls to below 200 cells/mlcrolitre, and in 
those in whom PCP recurs at a count of greater than 200 
cells/microlitre;4'12 in  ehildrerv criteria for stopping or 
restarting prophylaxis vary, according to patient age.4 A 
study of sõlid organ transpỉant redpiẽnts13 suggested that 
lung transplant redpients are a t contỉnued risk oỉ 
developing PCP and prophylaxis should be continued 
indeAnitely in this group.
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Protothecosis
Protothecosis ứ an iníection vvith algae ot the Protoihica spp., 
usually p. wickerhamii. Iníection occurs rarely in  humans but 
may follow minor trauma or surgery, leading to a chronic 
skin lesion and occasionally dỉsseminatíon. A mphoteridn B 
appean to be the most eííective antihmgal,1’2 and has been 
combined with an oral tettacydine.2 There are also case 
reports of iưaconazole3-4 being used successíully and 
fluconazole has been of beneũt in  a case unresponsive to 
itraconazole,’ but azole therapy has also been assodated 
with treatment ỉaiỉure in some cases.2 Azole antiíungals and
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surgery may be considered for patìents w ith more localised 
disease.1
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R esp lra tory-tra đ  in fed ỉon s
Pathogenic íungi may enter the body by inhalation and 
colonise the respiratory tract. Fungal iniections of the 
respiratory tract indude aspergillosis (see p. 563.1), 
blastomycosis (see p. 564.1), cocddioidomycosis (see 
p. 565.1), cryptococcosis (see p. 565.2), histoplasmosis (see 
p. 566.1), and paracocddioidomycosis (see p. 567.1). 
Pncumocystừ ịirơvtái is an important cause of pneumonia in 
HTV-infected patients (see p. 567.2). Other fungi reported to 
produce respiratory-ưact iníections mainly in inununo- 
compromised patients indude Candida spp. (see p. 564.1), 
Fuỉarium spp., Peniállium marneỊỊei, Pscudoallescheria boydii, 
and Zygomycetes such as Rhiĩopus arrhiĩus. Acute pulm- 
onary íungal inỉecdons in immunocompetent individuals 
are mostly self-limiting conditions that resolve without 
ơeatm ent. Severe, persistent, or Progressive inlections, or 
iníections in immunocom promised patients, require 
treatm en t Inưavenous am photeridn B is usually the drug 
oỉ choice but mild to moderate inlection can be treated with 
an oral azole such as fluconazole, itraconazole, or 
ketoconazole. Pulmonary granulomas may require surgical 
removal. Chronic suppressive treatm ent is recommended 
ỉor patíents with ongoing immunosuppression due to HĨV 
inỉection.

sk in  in íed ỉo n s
The m ost com mon fungal skin infections are the 
dermatophytoses, pityhasis versicolor, and candidiasis. The 
first two are described here; for candidiasis, see p. 564.1. 
O ther íungal skin inỉections are discussed under the 
appropriate headings: blastomycosis (p. 564.1), chromo- 
blastomycosis (p. 564.3), mycetoma (p. 567.1), mucormy- 
cosis (p. 566.3), protothecosis (p. 567.3), and sporotrichosis 
(below). Fungal inỉections that may involve the skin by 
dissemination indude aspergiỉlosis (p. 563.1), cocddioido- 
mycosiỉ (p. 565.1), ayptococcosis (p. 565.2), histoplasmosis 
(p. 566.1), and paracocddioidomycosis (p. 567.1). Less 
common hingi causing skin iníections indude Ptniãỉìium 
marnegtì. Sometimes a ỉungal iníection may aữect mucous 
membranes, nails, or subcutaneous tìssue, and there can be 
spread to deeper tissue and-'đissemination espedally in 
immunosuppressed patíents. The. term superũdal íunga! 
iníectìons indudes those involvlng the skin, nails, and 
mucous membranes. Antìíungal treatment may be topical 
or systemic.1-2

D erm ato p h y to ses  (ringvvorm, tinea) are iníections by 
dermatophytes, a group of hingi vvhich indudes soil- 
dwelling organisms and human and animal pathogens írom 
3 genera — Epidcrmophyton, Microsporum, and Trichophyton. 
Dermatophytoses are encouraged by hot and humid 
conditỉons and poor hygiene and occur throughout tropical 
and temperate regions of the world.

Dermatophytoses are dassiíied accordlng to the body site 
aữected. They indude
• tinea barbae (beard)
• tinea capitis (scalp)
• tinea corporis (body)
• tinea cruris (groin)
• tinea manuum  (hand)
• tinea pedis (athlete's ỉoot)
• tinea unguium (nail)
A chronic iníectìon most commonly seen in the tropics is 
knovvn ás íavus (tinea ỉavosa) and a variant of tinea corporis 
know n as tinea imbrìcata (tokelau) is caused by T. 
conctntrícum and is endemic in parts of the Far East and 
Central and South America. A severe íorm of dermatophy- 
tosis caused by animal pathogens with deep, suppurant, 
inĐammatory lesỉons is known as kerion.

Deep inỉections may occur rarely in immunocompro- 
mised patients; they can spread to involve lymph nodes, 
liver, and brain, and may be ỉatal.

Mild localised superGdal dermatophytoses of hairless 
skin sites will often respond to topical therapy.3'5 Non- 
spedfic agents with a long history of topical usc indude 
benzoic add, methylrosanilinium  chloride. selenium 
sulỄde, and salỉcylic add. Many of these agents are 
eữectíve, and while some older preparations such as 
Compound Benzoỉc Add Ointment may be less cosmetically 
acceptable than modem Products, theý still have a role in 
the ưeatm ent of minor iníections, partìcularly in the 
tropics.6 However, the use of methylrosanilinium chloride is 
restricted due to íears over possible cardnogenidty (see

p. 1762.2). There are many topical antihingals that are 
actlve against dermatophytes. The azoles used topically 
indudc dotrimazole, econazole, ketoconazole, and micon- 
azoIe. Cidopirox olamine7 and the allylamine antiíungals 
naftifine and terbinaCne5 are also actỉve, and a systematic 
revievv5 considered that allylamines such as terbinaBne 
were slightly more effective than azoles in the treatment of 
fungal inĩecữons of the ỉoot. Chlorphenesin, tolnaítate, and 
undecenoic add  salts are all eííective in uncomplicated 
dermatophytoses, but there are few comparative studies of 
theừ relâtive efficacy. AmorolSne has alsõ been shovvn to be 
eỉỉective in skin Inlections, although its major applicadon is 
in nail iníections (see belovv).

Iníections of some body sites respond poorly to topical 
therapy, as do extensive iníections or those in heavily 
keratinised areas.4-* Systemic therapy may be appropriate in 
these cases as vvell as in dỉsseminated disease. Griseoíulvin, 
ketoconazole, and iưaconazole have been the drugs most 
vvidely used, although terbinaAne has been reported to be 
more eííective than itraconazole in some íorms of tinea’-10 
and also requires only short-duration th e rap y ."12 How- 
ever, efficacy of terbinaline is reported to depend on the 
infecting organism.'3 Griseoíulvin has proved to have few 
major toxic effects during long-term therapy and is usehil 
for tinea capitis, extensive or disseminated inlections. and 
nail iníections in selected patients. Hovvever, since it has a 
narrow spectrum of acúviiy largely conRned to the 
dermatophytes, accurate diagnosis is essential, partìcularly 
beíore embarking on a prolonged treatment course when no 
immediate response is antidpated. Ketoconazole has a 
broader spectrum of aaivity. but severe adverse etíects can 
occur on prolonged use. Itraconazole appears to produce a 
rapid response and thus requires shorter treatment periods.4 
Other azoles such as f!uconazole may also be eữective.14 
Selenium sulĩide and povidone-iodíne shampoos may be 
useỉul adjuncts to oral therapy for tinea capitis to improve 
efficacy and llmit the spread of infection.15,lí A suitable 
topical antitungal is used in indíviduals suspected of 
carrying iníection.17

Iníections of the nails (onychom ycoses) are notor- 
iously dilĩicult to treat.18 Iníections of the Angernails take up 
to 6 months to respond to oral griseoíulvin and those of the 
toenails. a ycar or longer, but about 60% of nail inlections 
(ail to respond or relapse after the initial treatment course. 
The oraí antiíungals terbinahne, itraconazole, and riucon- 
azole produce persistent antilungal concentrations in the 
nail more rapidly than griseoíulvin.1* 19 Terbinaíine and 
itraconazole have been most vvidely studied. Both are 
reported to produce clinical and mycological cures in a high 
proportion of patients more quickly than gríseolulvin, 
generally aíter 12 weeks of ơeãtm ent or less. Long-term 
follow-up has shown that the response to terbinaline ìs 
maintained.20'22 Terbinaĩme has been reponed to be more 
eííective than itraconazole,JJ'2‘ although neitheris eHeaive 
in all patients. Although topical treatments have generally 
been inelíeaive in nail inlecrions, ciclopirox nail lacquer 
has been reported to be eHective,27 but a systematic revievv5 
notcd that cure rates were poor. Amorolfine as a 5% lacquer 
has also shovvn benefit,2, and may be more elíective than 
tídopirox although evidence is scanty.5 It has also been 
used with oral itraconazole29 or terbinaBne20 vtith some 
success. Topical butenaíine may also be of beneĩit.5 Another 
approach has been the dissolution of the nail plate with 
40% urea paste, usually in combination vvith topical 
biỉonazoIe.31 Guidelines for the ưeatment of onychomycosis 
have been published in the UK.52

P ity riasls  versico lo r (tinea versicolor) is a superCdal 
iníection caused by the commcnsal yeast Malasseãa furfur 
(Pitỵrosporum orbiculare). It is more common in tropical than 
in temperate latitudes and sun exposure may trigger the 
iníection. Pityriasis versicolor will oíten respond to topical 
ưeatm ent w ith an azole antihmgal or with selenium sulCde. 
Topical terblnaíine (but not oral) or ddopirox  are 
altematives.33 Immunocompromised patients, induding 
those receiving corticosteroids, may develop extensive 
iníections. In addition, these íungi have caused sepricaemia 
in patients receiving parenteral nutrition.34 Severe iníec- 
tions require oral ưeatm ent with an azole.35 Griseohilvin is 
not effectìve.

Other iníections in vvhich Malasseãa yeasts are implicated 
indude seborrhoeic dermatitis (p. 1689.1) and pityTOspor- 
um {oUiculitis, both of whicb may present in a more severe 
form in patients vvith AIDS. Topical or systemic azole 
antiỉungals are ehective in these conditỉons and are the 
main drugs used. Hovvever, relapses are common.36
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Sporotrichosis
Sporotrichosis is a disease caused by SpoTothrix schenckii, a 
lungus ỉound in soil and vegetation. The infeaion occurs in 
the Americas and Airica. and may give rise to cutaneous or 
extracutaneous disease. The cutaneous íorm is the more 
common. It probably íollovvs entry of the organism through 
skin abrasions and usually presents as a single skin lesion. 
although iníection may spread along lymphatic channelỉ 
causing a series of skin lesions. Extracutaneous sporo- 
trichosis usually presents as osteoarticular iníection. 
Pulmonary inlections are occasionally seen and, rarely, 
CNS and ocular iníeaions.

Iníections rarely heal spontaneously and most patients 
require tre a tm e n t. Oral potassium iodide has traditionally 
been used íor cutaneous and lymphocutaneous iníections 
although the mode of action is undear since potassium 
iodide does not shovv antííungal activity in vitro. Oral 
iưaconazole 200 mg daily for 3 to 6 months is also 
eílective1'3 and is regarded by some3-4 as the treatment of 
choice. The dose of itraconazole may be increased to 200 mg 
rvvice daily in non responders; altematively patients may be 
given oral terbinahne or a saturated potassium iodide

AU cross-reíerences reíer to entries in Volume A

http://www.bad.org.uk/Portals/_Bad/Guldellnes/Clinical8
http://www.bmj.com/cgi/content/full
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solution taken orally. Oral fluconazoIe should only be used 
in patients who cannot tolerate any of the preíeưed drugs.4

For patients w ith osteoanicular infections, oral itracon- 
azole 200 mg tvvice daily for at least 12 months is 
recommended, w ith either liposomal or conventional 
amphotericin B given intravenously as altematives. Oral 
itraconazole 200 mg rvvice daily may be given as 
maintenance therapy once the patient has responded to 
the am photeridn B treatm ent.4

Patients with life-threatening pulmonaty, disseminated, 
or meningeal disease should receive treatment for at least 12 
months. The drug of choice is intravenous liposomal 
amphoteriđn B with conventíonal amphoteridn B given 
intravenously as an  altemative. Oral itraconazole 200 mg 
tvvice daily may be given as maintenance therapy. Oral 
iưaconazole may be given in non-life-threatening pulm- 
onary iníections and for patients who cannot tolerate 
amphoteridn B.4

Liỉelong mamtenánce therapy with oral itraconazole 
200 mg daily may be benehdal after initíal tteatment for 
meningeal or disseminated sporotrichosis in immunocom- 
promised patíents, induding those with AIDS, ư immuno- 
suppression cannot be reversed.4

1. Sharkey-Mathỉs PK. t í  aỉ. Treatroem oí sporotrichosis vvỉch itraconazole. 
Am J Međ 1993; 95: 279-85.

2. Restrepo K ẹ t  aỉ. Itraconazole therapy in lymphangỉtỉc and cutaneous 
sporotrichôsỉs.Anh Dermatol 1986; 122: 413-17.

3. Anonymous. Anúíurigal drugs. Trtat Guidcl Med Ltít 2005; 3:7-14.
4. Kauỉỉman CA. t í  aỉ. Clinỉcaỉ practỉce guidelines for the managemenr oỉ 

sporotrỉchosỉs: 2007 updatẹ by the Iníecrious Dỉseascs Sodety of 
America. Cỉin ĩnỊéa Dừ 2007; 45: 1255-65. Aỉso avaỉlable ac http://www. 
joumals.uchicago.edu/doi/pdf/l0.1086/522765 (accessed 30/04/08)

Tinea
See under Skin Iníectíons, p. 568.1.

Amọrolfine IBAN, USAN, riNNi
Arnorolíìini; Amorolíin; Amorolíina; Amorolíìnum; Ro-14- 

,4767/000; AMopo/ibỘMH,
(±)-c/s-2,6-Dimethyl-4-[2-methyl-3-(p-re/T-pentylphenyl)pro-

■pyQonorpholine.
CziH3sNO=3.175 
CAS —  78613-35-1.
■ATC — D01AE16. .
ATC Vét — QD0IAE16.
ÚNỊI — ÀB08HP2FH0. ; :

Amorolfine Hydrochloride IBANM, IÌNNMI 

Ả rnồrolA na, h id ro c lo ru ro  d e ;  Ạ rn oro iíìn e , C h lorh yd rate d'; 
A m orolA ni H yd ro ch lo r id u m ; H id ro d o ru ro  d e  am orolfìn a; Ro- 
14-4767/002* AMOpanbỘMHa rViflpox/iopnfl. 
C2,H35NO,Ha=354.0 
.CAS—78613-38-4.
ATC—  D01AE16.
ATC Vet —  OD0ỈAE16.
UNII — 741YH7379H.

Uses a n d  Adm inistration
Amorolfĩne is a morpholine derivative applied topỉcally as 
the hydrochloride in the treatment of íungal nail and skin 
iníections (p. 568.1). After topical application, systemic 
absorption of amorolHne is negligible.

For the treatm ent of nail iníections caused by 
dermatophytes, yeasts, and moulds a lacquer containing 
the equivalent of 5% amorolfine is painted onto theaffected 
nail once or sometimes twice weekly until the nail has 
regenerated. Treatment generally needs to be continued for 
6 to 12 months.

For skin iníections, induding dermatophyte infections, a 
cream containing the equivalent of 0.25% amorolhne is 
applied once daily for at least 2 to 3 weeks (up to 6 weeks for 
foot iníections) and continued for 3 to 5 days after dinical 
cure is achieved.

Reviews.
1. Ha ria M. Bryson HM. Amorolfine: a rcvicw oỉ its pharmacoỉogical 

propertiM and therapeutic potentiaỉ ỉn [he ưeatment ot onychomycosỉs 
and other supeiHcỉaỉ íưngal intectỉons. Drup 1995; 49: 103-20.

2. Rigothier c , etal. New inaights into the effect of amorolhne naỉt ỉacquer. 
MycoĩB 2005; 48: 91-4.

A d v e rse  E ỉíects a n d  Precautìons
Skin irritation, presenting as erythema, pruritus,- or a 
buming sensadon, and. rarely. more severe skin reactions 
have been repotted after topical application oỉ amorolẼne.

Hypersensitivity. A report1 of allergic contact dermatitis to 
amorolíine nail lacquer.

1. Pérez-Varela L, t í  ai. Dermatiùs âlérgỉca de contacto por amorolSna en 
ỉaca de uAas. Actas DcrmosỉỊtỉiosr 2010; 101: 281-3.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nomegian Potphyria Centre (NAPOS) and 
the Porphyria Centte Svveden, dassíỉies amorolhne as not 
potphyrinogenic Ít may be used as a drug of first choice 
and no precautions are needed.1

1. The Drug Database ỉor Acute Porphyria. Available at: http://www. 
dmgs-porphyria.org (accessed 14/10/11)

A ntim icrobial A ction
Amorolhne is a morpholine derivative with antiíungal 
ạctivity. It appears to act by interỉering with the synthesis of 
sterols essential for th e  ỉunctioning of ỉungal celỉ 
membranes.

Amoroỉhne is actíve in vitro against many pathogenic and 
opportunistic hingi induding dermatophytes. Blastomyas 
dermatịtidừ, Candida spp., Histoplasma capsulatum, and 
Sporothrix schenddi. It also has variable activity against 
Aspergiỉlus spp. However, despite its in vitro actìvity, 
amorolhne is inactìve when given systemically and this 
limits its use to topical application ior superữcial inỉections.

Preparations
Propõetary Preparaiions (details are given in Volume B)
Single-ingredient Preporations. Arg.: Laquitun; Loceryb Micobu- 
tina; Micotíde Ai AustraL: Loceryl; Austria: LoceryUBẹtg.: 
Loceryb Braz.: Loceryb Chile: Loceryl; Chiruv. Loceryl (5P4Ẹ1S); Cz.: Loceryb Denm.: Loceryl; Fin.: Loceryl; Fr.: Curanail; 
Loceryb Ger.: Amofin; Loceryl; Gr.: Loceryl; Hong Kong: 
Loceryb Hung.: Loceryl; India: Am-Laqer; Loceryt IrL: Loceryl; Israel: Loceryb ItaL: Locetai; Jpn: Pekiron; Malaysũr. Loceryb Mex.: Loceryl; Onylaq; Norw.: Loceryl; NZ: Loceryl; Phữipp.: 
Locetar; Poi: Loceryl; Port.: Locetan Rus.: Loceryl (lloneprói); S.Afr.: Loceryb Singapore: Loceryl; Spain: Locetar; Odenil; SwetL: Pinail; Loceryl; Switz.: Curanel; Loceryb Thai.: Loceryb UK: Curanaib Loceryl; Omicun Venez.: Loceryl.

A m p h o t e r i c i n  B  iBANM, riNNi
Amíoteridn; Amfbtericin B; Amfotericinạ B; Amíoteridnas B; 
Amíoterisiini; Amíòterisiini B;. AmÍQtẹrisin; Amíọterisịn B; 
Amíoterycyna b; Amphoteridn; Ạmphotencin B Cholesteryl 
Sulfete Complex; Amphotericin.B Upid Complẹx; Amphot- 
ericin B Uposome; Amphotericin B Phospholipid Complex; 
Amphoteridn B-Sodium Cholesteryl Sulfate Complex; 
Amphotéridne :B; Amphotericmum; Amphoteridnum B;

' Anfotéricina B;LiposorriarAmphoteridn B; AMỘcrrepMLinH B.
QyHraNO,,=924.1
C45 —  1397-89-3. !
ATC —  A01AB04; A07AA07; G01AA03; J02AAũÌ.
' ATC Vet — QA01AB04; QA07AA07; QGOĨAA03; QJ02AA01.
UNII — 7XU7A7DROE

Pharmacopoeias. In Chỉn., Eur. (see p. vii), Int., Jpn, and us. 

Ph. Eur. 8: (Amphoteridn B; Amphoteridn BP 2014). A 
mixture of antíỉungal polyenes produced by the grovyth of 
cértaỉn straỉns of Streptomyces nodosus or by any other means. 
It consists largely o£ am photeridn B. It occurs as a yellovv or 
orange, hygroscopic powder. The potency is not less than 
750units per mg with reíerence to the dried substance. 
Practically insoluble in water and in alcohòl; soluble in 
dimethyl sulíoxide and in propylene glycol; slightly soluble 
in dimethyUonnamide; very slightly soluble in methyl 
alcohol. Store at 2 dẹgrees to 8 degrees in airtight 
containers. Protea to m  light.
USP 36: (Amphoteridn B). A yellow to orange, odourless or 
practically odourless, povvder. It contains not less than 
750micrograms of C«7H7JN0 17 per mg. and, for material 
intended for oral or topical use, not more than 15% of 
amphoterìdn A, both calculated on the dried substance. 
Insoluble in  water, In  dehydrated  alcohol, in ether, in 
benzene, and in toluene; soluble in dimethylformamide, in 
dimethyl sulíoxide, and In propylene glycol; slightly soluble 
in  methyl alcohol. Store at a temperature not exceeding 8 
degrees in  airtight containers. P ro tea hom  light. 
Reíerences.

1. K ỉnaeỉ PE Smith GH. Practical guldelỉnes íor preparing and 
admỉnỉstering amphoteridn B. Am J Hosp Pharm 1992; 49:1156-64.

Fonmilation. C onven tional formulations of amphoteridn 
B ứỹection are typically a complex of amphoteriđn B and 
deoxycholate with suitable bu£fers which foưn a colloidal 
dispersion when reconstituted. Nonconventional 'lip ld ' 
formulations of am photeridn B for injectlon indude lipo- 
somal amphoteriđn B, a colloidal dispersion of an 
am photeridn B and sodium cholesteryl sulíate complex, 
and a phospholipid complex.

IncompatibitHy. Because óf the wide range of incompat- 
ibilities reported with conventional and lipid ỉormulations 
of am photeridn B, it is generally advisable not to mix 
them with any other drug. Most incompatibilities are 
caused by predpitation of amphoteridn B due to a change 
in pH or by the dismption of the colloidal suspension. Pre-

dpitation can occur if amphoteridn B is added to sodium 
chloride 0.9% or to electrolyte Solutions.

Although heparin is generally reported to be compatíble 
with conventional amphoteridn B inịection, care should be 
taken iỉ heparin ũush Solutions, which are dỉluted vrith 
sodium chloride solution, are used to maintain the patency 
of intravenous lines in patients receiving amphoteridn B. 
Flushing the intravenous line with 5% glucose solution has 
been suggested.

Mixtures o! conventional am photerídn B in commerdal 
lipid emulsions ha ve been reported to be unstable,1'3 
although others have repoited satisỉactoiy stability.4-4 In 
one study,4 vigorous agitation ol the mỉxtures enhanced 
their stabilỉty w hen compared w ith gentle mbting.

1. Ericsson 0 . t í  al. Amphoteriđn B is ỉncompatỉbỉe wỉth lỉpid emulstons. 
Amt Pharmacothtr 1996; 30: 298.

2. Ranchire JY. t í  ai. Axnphoterỉdn B ỉmraỉỉpid íonnuladon: stabiỉity and 
partỉdc sỉze. J Antimicrob ơưmother 1996; 37: 1165-9.

3. Heide PE Predpitatíon of amphoteridn B from iv ỉac emuỉsỉon. Am J 
HcaUh-Syỉt Phantt 1997; 54: 1449.

4. Lopez RM. t í  ai. Stabilỉty of amphoteridn B ỉn an extempóraneousỉy 
prepared ỉv ỉat emuỉskm. Am J Health-Sytí Pharm 1996; 53: 2724-7.

5. Owens D, tí  ai. Stabiỉỉty of amphoteridn B 0.05 and 0.5 mg/mL in 20% 
fat emuỉsỉon. Am J Heâhk-Syst Pharm 1997; 54: 683-6.

6. Shadkhan Y. t í  al. The ose oỉ commerdaỉly avaỉỉabỉe lỉpỉd emulsỉons íor 
the preparadon of amphoteridn B-ỉỉpid admỉxtures. J AỉUànkrob 
ơtemoúưr 1997; 39: 655-8. Correctỉon. ữid. 1998; 42:413.

Preparalìon of Solutions fbr inịedion. Recommendations 
hom  the manuíacturers ỉor prẽparation of amphoteridn 
Solutions are:
• conventùmal amphoteriãn B ỉormulations for injection are 

prepared by recọnstitution of am photerìdn B with sterile 
water for injection vvithout preservatives, then dilution 
with glucose injection 5% with a pH above 4.2 to the

. desịred final concentration.
• liposomal amphoteridn B: injections are prepared by 

reconstitution with sterile vvater for injection without a 
preservative; the requhed reconstituted amount is then 
withdrawn and injected Via a sterile Blter into the desiied 
volume of glucose 5%.

• amphotcriàn B-sodium choleỉteryl sulỊate complcx. injections 
are prepared by rapidỉy ádding the reqúhed amount oỉ 
avater for inịection, then turther dilutỉng vvith glucose 
5% until the deslred hnal concentration is reached.

• amphoterìdn B-phosphotipid complex: beíore inhision the 
suspension concentrate must be diluted to. thè required 
final concentration vrith glucose 5%. The required 
amount oỉ concentrate is injected vỉa a  sterile filter into 
the glucose 5%.

CAUTION: Mixture vvith sodium chlodde injection 0.9% 
would predpitate amphoteridn B.

Stability of oral suspẹnsions. An oral suspension oỉ 
amphoterìdn B lOOmg/mL, prepared hom  a povvder of 
Amphoteridn B (USP) and ạ cherry-Savoured vehide and 
maintained at pH 5.3, vvas íound to be stable at 22 to 25 
degrees for 93 days.1

1. Dentinger PJ, tí ai. Stabiỉỉty of amphotcridn B in an extemporaneously 
compounded oral suspenâon. Am J Healửi-Syst Pharm 2001; 58:1021-4.

Uses and  Adm inistratỉon
Amphoteiidn B is a polyene antiíungal antibiotic. It is 
repoited to be hmgistatic a t concentrations achieved 
dinically. Amphoteridn B Is given by intravenous ỉníusion 
in the treatment of severe systemic fungal iníections 
including aspergillosis, blastomycosỉs, candidiasis, cocd- 
dioidomycosis, cryptococcosis, histoplasmosis, mucormyco- 
sis, paracocddioidomycosis, and sporotrỉchosis, and is the 
usual ưeatment of choice in íungal endocarditis, meningitis, 
peritonitis, or severe respiratory-trart iníections. Many of 
these iníeaions are most likely to occur in immunocom- 
promised patients. Amphotericin may be given vvith 
Đucytosine (p. 581.1) in severe iníections.

Amphotericin B is also used lor the local ưeatment of 
superiidal candidiasis. It is taken orally for intestinal 
candidiasis, sometimes as part of regimens íor selective 
decontamination of the digestive tract in patients at special 
risk of iníeaion, such as those in intensive care (see 
p. 187.3).

The role of amphoteridn B in  the tteatm ent of the above 
systemic and local inỉections is discussed under Choice of 
Antiíungab p. 563.1.

Amphoteridn B also has antiprotozoal activity. It is used 
íor primary amoebic meningoencephalitis caused by 
Naegleria spp. p. 571.1 and for the treatment of viscetal, 
cutaneous, and  m ucocutaneous leishm aniasis (see 
p 570.3).

A dm in istra tỉon  and  dosage. Amphoterịdn B is given 
by intravenous inhision conventionally as a coựoidal 
complex with sodium deoxycholate. There is also a 
liposomal form and other complexes oí amphọteridn B 
available for use by inhision when conventional amphot- 
eridn B is contra-indicated because of toxiđty, espedally 
nephrotoxidty. Belore starting therapy w ith any íorm of 
intravénous amphoteridn B a test dose is usually advised 
and the patient observed carehilly for about 30 miiiutes.

The Symbol t  denotes a preparation no longer actively marketed

http://www
http://www
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Details of inttavenous adminỉsưation and dosage vary 
according to the ỉormulatìon being used and it is important 
not to coníuse their dosage regimera; indicadve doses íor 
some UK íormuladons are given belovv. Therapy has 
somẹtimes continued íor several months depending on the 
inỉection. Doses are expressed in terms oỉ amphoterìdn B. 
• ' Conventùmal amphoteriàn B (Fiatgừone, UK). Aíter an  

initial test dose (lm g  inỉused over 20 to 30 minutes) 
ưeatm ent usually starts vvith a daily dose of 250micro- 
grams/kg, increased gradually to  a maxũnum of 1 mg/kg 
daily; in seriously in patients up to 1.5 mg/kg daily or on 
altemate days may be necessary. Ií ưeatm ent is stopped 
for longer than 7 days, it should be resumed at a dose of 
250micrograms/kg daily and increased gradually. The 
daily dose is inỉused over 2 to 4 hours at a concentration 
oỉ 100micrograms/mL in glucose 5%. SIower iníusion, 
over up to 6 hours, may be neeessary to reduce the 
intídence of acute toxic eữects.

• Liposomai amphoterìàn B {AmBùome. UK). After an 
initial test dose (1 mg infused over 10 minutes). the usual 
dose is 1 mg/kg daily, increased gradually to 3 mg/kg if 
necessary; the BNF advises that up to 5 mg/kg daily may 
be used ư required.. The daily dose is intused over 30 to 
60 minutes at a concentration of 0.2 to 2mg/mL in 
glucose injection.

• Amphoteriđn B-sodium chotesteryí suựate complex 
(Amphoál. UK). After an ỉnitial test dose (2 mg inlused 
over 10 minutes) the usual dose is 1 mg/kg daily, 
increased gradually to 3 to 4mg/kg daily ư necessary; 
doses of up to 6mg/kg daily have been given. The daily 
dose is inỉused at a rate of 1 to 2mg/kg per hour at a 
concentration of 625 micrograms/mL in glucose 5%.

• Amphotericin B-phosphotipiđ complex (Abeỉcet, UK). 
Aỉter an  initial test dose (1 mg inlused over 15 minutes) 
the usửal dose is 5 mg/kg daily. The dally dose is inlused 
at a rate o{ 2.5 mg/kg per hour as a diluted suspension 
containỉng 1 mg/mL in glucose 5%.

For details of dosing in children, see belovv.
Conventional am photeridn B may be given by intrathecal 

inịection to patients with severe meningitis espetíally when 
ìnưavenous therapy has been ineííective. Starting vvith 
25 micrognuns, the dose is gradually increased to the 
maximum that can be tolerated vvithout excessive 
discomỉort. The usual dosage is 0.25 to 1 mg given rvvo to 
four times each week.

Conventional am photeridn B is also used orally as 10-mg 
lozenges or as a suspension containing lOOmg/mL íor oral 
or perioral candidiasis. The suspension is given in a dose of 
1 mL four túnes daily; it should be retained in the mouth for 
as long as possible beíore svvallovving. The lozenges are 
intended to be dissolved in the mouth and are given iour 
tLmes daily, increased to 8 lozenges daily if necessary. Doses 
of 100 to 200 mg are given four times daily as tablels or 
suspension to suppress intestỊnáỉ Candida.

Conventìonal am photeridn B has been given for 
candiduria as a continuous bladdcr inigatíon daily at a 
suggested concentratíon of 50 mg in lOOOmL of sterile 
water. Intermittent ữrigatìon has also been tried.

Conventional amphoteridn B has also been given into 
the ltmg by nebulised solution, into the eye topicaỉly or by 
subconjunctỉval or intraviơeal iiỢection, to the skin bỹ 
topical application, into body cavides by instillation, and 
into joint spaces by intra-articular injection. Liposomal 
am photeiidn B has also been used vía inhalation for the 
preventíon of pulmonary aspergillosú (see below).

Adminblration. um ramXATìONS. Lỉpid íormulations of 
am photeridn B have been developed in an attempt to 
minimise renal toxidty and acute toxic reactions. Three 
lipid-based ỉonnulatíons of amphotericin B available com- 
merdally in  some countries are:
• liposomes (e.g. AmBừome)1
• a lipid cómpỉex with L- 0 -dimyristoylphosphatidylcho- 

line ' and L- a -dimyristoylphõsphatidylglycerol (e.g. Abeĩcct)
• a coUoidal đispersion with sodium cholesteryl sulíate 

(e.g. AmphodT)
The aim of redudng renal toxidty has largely been 
achieved, and in some cases patìents ưnable to toleTate 
conventỉonal amphoteridn B have subsequently been 
successhdly treated with one of the lipid-based íormula- 
tions. Experience with these íormulations suggests that they 
also produce fewer acute toxãc reactions. Review artides2"11 
on lipid íonnulations of am photeridn B generally indicate 
that dinỉcal studies have been encouraging, and tha t 
although they differ in theữ pharmacodynamics, pharma- 
cokỉnetics, and dosage, they appear to be dinically at least as 
eííective as am photeridn B.5 í-n
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INRISION RATE. Conventional amphotericin B is licensed for 
use by intravenous iníusion over at least 2 hours. A long 
intusion time is inconvenient íor outpatients and oíten 
impractical in patients receiving other intravenous medi- 
cations. This may be overcome by using one of the lipid 
íormulations that can be inlused over 30 to 120 minutes. 
shoner iníusion times have been tried vvith conventional 
am photeridn B but although 2 studies1,2 in small numbers 
of patients vvithout pre-existing renal impairment found 
rapid inỉusion over 1 hour was generally no more toxic 
than inhisỉon over 4 hours, another5 íound inlusion over 
45 minutes to be more toxic than a 4-hour iníusion duríng 
the first 5 to 7 days of ơeatm ent. Cardiotoxidty reponed 
in patients receiving rapid inĩusions indudes atrial íibrilla- 
tion In a patient with pre-existing cardiac disease,2 ventri- 
cular íibrillation assodated with hyperkalaemia in a 
patient vvith severe rcnal impairment,4 and bradycardia5 
and dilated cardiomyopathy6 in patientỉ without apparent 
risk íactors. Ventricular dysrhythmias were not seen in 27 
patients vvith adequate renal íunction.7

Conversely, continuous inỉusion of am photeridn B over 
24 hours has resulted in íevver adverse ellects and a 
signiỉicant reduction in nephrotoxidty compared vvith 
ìníusion over 4 hours.* Furthermore, an observational study 
of 33 patientỉ conduded that a continuous iníusion o( 
amphoterídn B deoxycholate, started at 1 mg/kg daily and 
gradualỉy escalated to  2mg/kg daily vvas saíe and well 
tolerated by most patients.9
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Admimstration in children. Conventional and lipid ỉormu- 
lations of am photerídn B may be used in children ỉor the 
ưeatment of severe systemic íungal inỉections, and in tra- 
venous doses similar to those in  adults (see p. 569.3) have 
been ỉound to be saíe and effective. The BNFC advises that 
conventional and liposomal amphoterícin B may also be 
used in neonates; the conventional ỉorm may be used in a 
dose of 1 mg/kg once daily; aíter a week, the dosing fre- 
quency may be reduced to every other day. Daily doses up 
to 1.5mg/kg have been tolerated in some studies. The 
liposomal form may be used in similar doses to adults (see 
above). Although the most appropríate dose oỉ lipid for- 
mulations of am photeridn B for low-birth-weight preteim 
iníants has yet to be hrrnly established reports suggest that 
they may be safe and eííective at doses similar to those 
used in adults, relative to body-vveighL1"5

For all children and neonates, the BNFC also advises the 
use of a vveight-based test dose. A dose of lOOmicro- 
grams/kg is recommended, to a maximum of 1 mg. For thẹ 
conventional preparation, the test dose i$ included as part of 
the first therapeutic dose. In some countries amphotericán 
B-sodium cholesteryl suUate complex is available and it bas 
been suggested that a maximum test dose of 2 mg may be 
used for this product.

For prophylaxis ol neonatal intestinal candidiasis 
conventional am photeridn B solution lOOmg is given 
orally once daily.

For iníoimation on the pharmacokinetics and doses ũ 
children and neonates, see, p. 573.1.
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ỉnvasive hingal ỉníectỉons. ptdiatr btftứ Dà J 1999; 18: 702-8.

AspergiOosis. While Inơavenous amphotericin B prepara 
tíons have a role in the ưeatment oí aspergillosis inỉec 
tions (see p. 563.1), nebulisatìon may be of value in  the 
preventỉon oí pulmonary discase. In a randomised, place 
bo-controlled study1 involving patients vvith hacmatologi 
cai disease vvhere at least 10 days of neuưopenia wa: 
expeaed, 12.5 mg liposomal amphotericin B nebulised on 
2 consecutive days each week (until neutrophil recovery 
or a maximum of 12 doses) signiỉicantly reduced the inci- 
dence of invasive pulmonary aspergillosis.

1. Rijnders BJ, a  al. AerosoIiKd liposomal amphoieridn B (or the 
preventỉon o í ỉnvasive pulmonary aĩpcrgillosis during prolonged 
ncutropenia: a randomỉaed. piacebo-conưolled tria!. Clitỉ lĩifta Dù 2008, 
46: 1401-8.

Leishinaniaỉiỉ. The treatm ent of visceral and mucocuta- 
neous leishmaniasis including the use of amphoteridn B is 
described on p. 923.1 and p. 923.1, respectively.

YISCERAL LEISHMANỈASIS' Evidence of dedining respon- 
slveness to pentavalent antimonials has led to the 
evaluation of intravenous am photeridn B as an altemative 
for lirst-line therapy. VVHO has induded liposomal 
amphoteridn B 3mg/kg daily on each of 5 consecutive 
days and a sixth dose 6 days Iater among the regimens 
suggested for first-line therapy of M editerranean visceral 
leỉshmaniasis in immunocompetent patients,1 and the drug 
has been vvidely adopted as first-Iine ưeatm ent in Europe.2 
Similar doses are recommended by u s  licensed product 
inlormation for liposomal am photerídn B (AmBìsome; 
Gilead, USA), which recommends 3 mg/kg daily for 5 days 
with íurther doses on days 14 and 21. Experience with a 
short course of lOmg/kg daily (or 2 days vvas also shown to 
be eỉỉective in 41 immunocompetent children under 14 
years, although 1 subsequently relapsed after 5 weeks.J

Responses to liposomal am photeridn B have been 
reported to be slower in immunocompromised patients; 
relapses occurred in 8 oỉ 11 patients despite treatm ent vvith 
llposomal amphoterìcin B 1.38 to 1.85mg/kg daily !or 21 
days.4 Increasing the dose to 4mg/kg daily given on 10 days 
over a 38-day period did not improve the long-term 
outcome, although initíal responses were good’ and this 
regimen is now that recommended by the licensed p rodua 
iníormatìon above.

Due to ừequent relapse in these paõents secondary 
prophylaxis vvith intermittent amphotericin B has been 
considered. An open-label, multicentre study with amphot- 
ericin B lipid complex in doses of 3 mg/kg every 21 days for 
12 months* was eííective in 50% of HỊV-infeaed patients. 
Another cohon study7 reported that 80% of HIV-infected 
patients were relapse free at 12 months aíter receiving an 
initial ưeatment course of liposomal am photerídn B in 
doses of 4 mg/kg daily íor 5 consecutíve days and then once 
vveekly for 5 weeks, followed by secondary prophylaxis in 
doses of 5 mg/kg every 3 vveeks. Hovvever, at 24 months 
about 45% of the patients had experienced relapses.

Amphoteridn B is also being evaluated in other parts of 
the vvorld. In India, conventional am photerìdn B in modest 
doses (500 micrograms/kg on altemate days) produced good 
responses both in patients unresponsive to antimonials*•, 
and as hrst-line therapy.10 Experience with a higher dose of 
1 mg/kg daily for 20 days achieved a 99% cure rate in 938 
patients" and a dose of 1 mg/kg on altem ate days íor 30 
days is also highly elfective.12 In addition a lovver dose 
regimen of 750micrograms/kg daily for 15 days was also 
íound to be eííective.15 Liposomal am photeridn B 2mg/kg 
daily on 3, 5 or 7 days ovcr a 10-day period all produced 
dinical cures and minimal toxidty,14 as did single iníusions 
of lOmg/kg, 7.5mg/kg, or 5mg/kg, or once-daily inỉusion 
of 0.75 to 1 mg/kg for 5 days.15' 1* Amphoteridn B lipid 
complex 1, 2, or 3 mg/kg daily for 5 days,19 or 5 mg/kg given 
once or tvvice (5 days apart),20 has been used successhilly 
although relapses occurred in some patients taking the 
lower doses in these latter studies. In Brazil, colloidal 
am photeridn B vvith sodium cholesteiyl sulíate in a dose of 
2m g/kg daily (or 5 days produced cures in  10 patients 
although 1 subsequentíy relapsed.21 A study by W H022 
suggested that more intensive courses of ưeatm ent may be 
needed in Brazil compared vvith India and Kenya.

MUCOCVTANEOUS LEISHMANIASIS. A m photeridn B is used in 
mucocutaneous leishmaniasis unresponsive to antimonials. 
Successhil treatment wíth liposomal am photeridn B has 
been reported in immunocompetent23 and immunocom- 
promised24 patients.
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Prímary amoebic meningoencephalHis. Amphoteridn B 
is active in vừro against Naegỉtria Ịov/ìerì and has been 
recommended for the treatment of prixnary amoebic 
meningoencephalitis (p. 920.2) caused by this amoeba. 
There have been some case reports1'* of survival after the 
use of intravenous and intrathecal am photeridn B. In all 
cases am photeridn B was combined with other antimicro- 
bials, notably oral riíampidn.
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A d v e rse  Effects
Amphoteridn B for intravenous use was orìginally only 
available in a conventional colloidal form; lipid íormula- 
tìons have been developed to reduce toxidty. The íoUovving 
adverse eừects apply to the conventíonal form. Common 
adverse effects vvhich occur during or after intravenous 
inỉusion of amphoterỉdn B indude headache, nausea, 
vomitứig, chills, íever, maỉaise, m usde and joint pains, 
anorexia, diarrhoea, and gastrointestinaỉ cramp. Hyper- 
tension, hypotension, cardiac arrhythmias induding ventri- 
cuỉar GbriUation and cardiac arrest, skin rashes, Quỉhing, 
anaphylactoid reartions induding bronchospasm and 
dyspnoea, blurred viáon, tinnỉtus, hearing loss, vertigo, 
gasữointestìnal bleeding, liver disorders, peripheral neuro- 
pathy, and convulsions have been reported occasionalỉy.

Some degree of nephrotoxiđty occurs ỉn abnost all 
patients given amphoteridn B intravenously. Both tubulai

and glomeruláí damage occur; there may be improvement 
on cessation of therapy, but there is a risk of pennanent 
renal impairment, particularly in patients given large 
cumulative doses (over 5 g). Renal tubular addoảs vvithout 
systemic addosis may develop. Use oí am photeridn B is 
assodated w ith inaeased urinary exaetion  of potassìum 
and magnesium resulting in hypokalaemia and hypo- 
magnesaemia respectìvely. Uric add excretion is increased 
and nepbrocaldnosis can occur. Limited da ta indicate that 
renal toxidty may be assodated with sodium depletion; for 
strategies to improve sodium load see N ephrotoãdty, under 
Treatment of Ãdvetse Eííects, p. 572.1.

A reversible, normocytic, normochromic anaemia 
develops in most patients given am photeridn B, possibly 
due to a d ire a  suppressive eữect on erythropoietin 
production. There are rare reports o£ thiombocytopenia, 
leucopenia, agranulocytosis, eosinopbilia, and coagulation 
deíects.

Leukoencephalopathy has been reported rarely in 
patients also receiving total body ữradiation.

Amphotericin B Solutions irritate the venous endothe- 
lium and may cause pain and thiombophlebitis at the 
injection site. Extravasatìon may cause tìssue damage.

After intrathecal kỹection am photeridn B may also 
cause irritatíon of the meninges, neuropathy w ith pain, 
impaired Vision, and retendon of urine.

In general, adverse effects of lỉp id  formulatíons have 
been similar to  those of conventional amphoteridn B, but 
are less ừequent and less severe. Brieí reversible episodes of 
renal impairment have occurred but these ỉormulatipns 
have been considered to be safe enough to use in patients 
with renal impairment who could not be given conven- 
tional amphoteridn B. Anaphylaxis has- been reported 
rarely.

Amphotericin applied top icaỉly  may produce locâl 
irritation, pruritus, and skin rash.

Effects on the cardiovosculcr System. Ventricular arrhyth- 
mias in 2 patients, resulting in ỉatal sudden cardiac arrest 
in 1, were assodated with both conventional and liposo- 
mal íormulations of amphoterídn B at conventional doses 
and iníusion rates,1 but cardiotoxidty is more common 
vvith high doses or rapỉd iníusion rates (see Inbision Rate, 
under Administration, p. 570.2). Cardiac arrests in  5 
inỉants and children, fatal in 4 cases, were assodated2 with 
overdoses of conventional amphotericin B of betvveen 3.8 
and 40.8mg/kg. Fatal cardiotoxicity has also been reported 
in an adult vvho inadvertently received an overdose 
(5mg/kg) of conventional amphoteridn B on 2 consecu- 
tive days.5 A case of reversible dilated cardiomyopathy and 
congestive heart íaUure has been reported in a 20-year-old 
male patient aíter about 2 months of treatment, initially 
with conventional amphoterìdn B íor 30 days and then 
vvith am photerídn B phospholipid complex. Symptoms 
resolved vvithin 6 vveeks of stoppmg ■ treatment.4 An 
increased risk of arrhythmia and cardiac arrest has been 
reported in patíents with evidence of antũnony-induced 
myocardial damage who were svvitched to amphoteridn B 
tieatment for visceral leishmaniasis.5 A rest period oỉ at 
least 10 days was advised beíore begỉnning am photeridn 
B ìn such patients.

Seveie hypertenslon vvas associated with inbision of 
phospholipid-amphoteridn B complex in  1 patienL6

1. Aguado JM, t í  aỉ. Ventrìcuỉar arrhythmias wỉth conventíonal and 
ỉỉposomal amphoterỉtín. Lartctí 1993; 342: 1239.

2. Cleary JD. t í  aỉ. Amphotericin B overdose in pedỉatric patỉents wỉth 
associatcd cardỉac arTCSL Ann Pharmacothtr 1993; 27: 715-19.

3. Burke D. tí at. Acutc amphotericin B ovcrdose. Ann Pharmacother 2006; 
40: 2254-9.

4. Danaher PJ, tí  al. Reversible dilated cardiomyopathy reỉated to 
amphoceridn B therapy. J Antimicrob Chemother 2004; 53: 115-17.

5. Thakur CP. Sodium antimony gluconate. amphotericin, and myocardiaỉ 
damage. Lanctí 1998; 351: 1928-9.

6. Rowles DM. Fraser SL Amphoterícỉn B lipỉd complex (ABLC)-assodated 
hypertensỉon: case report and revicw. Cỉirt In/ea Dừ 1999; 29: 1564-5.

Effects on the eyes. Rapid loss of Vision resulting in  per- 
manent bilateral blindness occuned in a patient vvith 
lupus erythematosus and cryptococcal meningitis aíter a 
1-mg test dose of amphoteridn B.1 Amphoterìtín B was 
considered to be the cause as visual disturbances asso- 
dated vvith cryptococcal meningitis are usually Progressive 
in nature and acute blindness with normal bmduscopic 
appearance had not previously been reported.

1. Li PKT. Lai KN. Amphoteridn B induceđ ocular toxidty in cryptococcal 
mcnỉngids. Br J Ophthalmol 19S9; 73: 397-a.

Effects on the Ever. A mphoteddn B has only rarely been 
assodated with adverse eííects o n  the lỉver. Fatal hepatíc 
íailure was reported in a patient after a totaỉ dose oỉ 4.82 g 
given intermittently over 1 year.1 The patient had béen 
given a potentialỉy incompatible intravenous admixture of 
am photeridn B and diphenbydramine.

There have been a few reports of abnormal liver-íunctìon 
tests during am photeridn B therapy;2-3 in su ch cases 
am photerídn B should be stopped. Hyperbilirubinaemia 
assodated vvith amphoteridn B has also been reported.4 An

episode of reversible hepatic and renal toxidty bas been 
reported in a child vvith cystic bbrosis after a cumulative 
dose oỉ 84mg of conventional amphoteridn B and 168 mg 
of liposomal am photendn B.5

1. Camecdìỉa BM. Kurtzke JF. Pataỉ toxỉc reactỉon to amphoteiỉdn B in 
cryptococcal meníngo-encephalltis. A m  ỉntem Med 1960; 53: 1027-36.

2. MỈIỈer MA. Reversible hepatotoxídty reỉated to amphoterỉtín B. Can Med 
AssocJ 1984; 131: 1245-7.

3. Abajo FJ, Carcas AJ. Amphoteritín B hepatỡtoxidty. BMJ 1986; 293: 
1243.

4. Olin JL. Spooner LM. Amphoterỉdn B-assodated hypeíbiỉỉmbỉnemỉa: 
case report and revievv o ỉ the Utexature. Pharmaatherapy 2006; 26:1011-
7.

5. Mo han UR, Bush A. Amphoteridn B-induced hepatorenaỉ íailưre ỉn 
cystỉc AbrosU. Ptdiatr Puỉmonol 2002; 33:497-500.

Effects on the lungs. Reports implicating use of leucocytes1 
or other blood Products2 in  the development of pulmonary 
reactions in patients receiving amphoteridn B have been 
rèbited,1-4 and a report bas indicated that amphoteriãn B 
can produce pulmonáry toxidty in the absence of blood 
Products.1 An increased inddence of pulmonary sỷinptoms 
was noted in patients given amphoteiidn Ẻ in lipid emul- 
sion,4 induding acute respữatory distress aỉter starting the 
iníusion. Chest discomỉort. induding tìghtness, pain, dys- 
pnoea, and acute hypoxia, has been reporteđ.in 3 patients 
during one-bour infusions oỉ liposomal amphoteridn B. 
The reactions occurred within 5 to 10 minutes oỉ starting 
the inỉusion and resolved on stopping the inỉusion. A 
slower rate of iniusion was subsequendy tolerated in 2 
patients.7

1. Wrìght DG, t í  aL Lethal pulmonary reaaỉons assodated with the 
combỉned use of amphoterỉdn B and ỉeukocyte transhisỉons. N Engl J 
Mtd 1981; 304: 1185-9.

2. Haber RH, t í  al. Acute pulmonary decompensatỉon due to amphoterỉđn 
B ỉn the absence of granuỉocyte transỉuâons. N Enýl J  Med 1986; 315: 
836.

3. Porman SJ. ứ  aỉ. Puỉmooary reactíons assodated vrith amphoterỉdn B 
and Ieukocyte Qanshỉdom. N Engỉ J Mtd 1981; 305: 584-5.

4. Bovr EJ, tí  a l  Puỉmonary complỉcatlons in patìents receivỉng granủỉocyte 
ữansíusions and amphoterỉdn B. ũm M td AssocJ 1984; 130: 593-7.

5. Roncoroni A i, t í  aL Bronchioỉỉs obỉỉteians possibly assodated with 
amphoteiidn B. J ỉnfeđ £>ử_1990; 161: 589.

6. Schỗữsld ?, tí  aỉ. Saỉety and toxidty of amphoterỉdn B ỉn glucose 5 % or 
ỉntraỉỉpid 20% ỉn neutropenỉệ.patỉents wỉth pneumonỉa or íever oỉ 
unỉmown origin: randomised study. BMJ 1998; 317: 379-84.

7. Johnson MD. t í  al. Chest <fi$comỉoR assodated with ltposomal 
amphoterìdn B: report of three cáses and review of the Uỉerature. 
Pharmacotherapy 1998; 1 8 :1Ò53-61.

Effects on potossium homoeostosis. In addition to the 
hypokalaemia knovvn to be ássodated with amphoteridn 
B and due to increased urinary excreúon of potassium, 
hyperkalaemia has been reported in a patient with severe 
renal ỉmpaũment who received a rapid inỉusion oỉ 
amphoteridn B (see Inhision Rate, under Adminisưatíon, 
p. 570.2). Hyperkalaemia also occurred in a 2-year-old 
chỉld with chronic renal íailure after a two-hour inbision 
oỉ conventìonal am photerián B. Hyperkalaemia and ỉatal 
cardiac arrest were also reported in a 4-year-old child after 
3 inỉusions of amphotericin B lipid complex.1

1. Barcứ JP. Hyperkalemia assodatcd with rapid infuslon of convcnrional 
and lipid complex tonnulations oi amphatericin B. Pharmaathtrapy 
1998; 18: 874-«.

Hypersensitivity. Anaphylactoid reactions have occurred 
vvith conventional amphoteridn B, but have also been 
assodated with liposomal amphoteridn B,1"3 induding 
reports of patients vvho subsequently tolerated conven- 
tíonal íormulatìons.1-3

1. Laing RBS, t í  aỉ. Anaphyỉactíc reactỉons to ỉỉposomal amphoterìcỉn. 
Lanãt 1994; 344: 682.

2. Torre L tí aỉ. Anaphylactíc reaaỉon to uposomal amphoteiỉdn B ỉn 
chỉỉdren. Arưt Pharmaeoúưr 1996; 30: 1036-7.

3. Vaidya SJ, tí a l  Anaphyỉactỉc reactỉon to tipỡsomaỉ amphoterìrìn B. Ann 
Pharmacother 2002; 36: 1480-1.

Red man syndrome. Red man syndrome (see Vanco- 
mycin, p. 386.1) occurred in a patient on 2 occasions aber 
a 1-mg test dose of am photeridn B.1 

ỉ . EUỈS ME. Tharpe w . Red man synđrome assodated with amphotecỉdn B. 
BMJ 1990; 300: 1468.

Treaừnent o ỉA d v e r s e  Effects
To reduce tebrile reactions antipyretics and antihistamines 
may be given beíore tbe inttavenous iníusion o! 
conventional am photericin B. Hydrocortisone given 
inưavenously beíore or duríng ampbotecỉdn B inhision 
may also reduce íebrile reactỉons. However, cortlcosteroids 
should not be given indisdiminately to patients given 
amphotericin B (see Interactions, p. 572.2) ạnd dosage 
shõuld be icept to à  minimum. In the ũ k  the advice is to give 
antìpyretics or hydrocortisone prophylactically, but only to 
patiẽnts who have previously bad acute advẽrse reactions 
and in whom contmued treatment with intravenous 
amphoteridn B is essentíal (see Prophylaxỉs, p. 572.1). 
Pethidine has been given intravenously to treat amphọt- 
erìdn  B-induced shaking chills. Anúemetics may also be 
requìred. Amphoteridn B is not removed by haemodialysis. 
Hypokalaemia and hypomagnesaemia should be correaed, 
and adequate hyđration and sodium supplements may
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reduce the severity of renal impairment. Lipid ỉormulatíons 
oí amphoteríớn B can be substituted ỉor convemional 
am photeridn B if the latter cannot be tolerated.

Heparin has been added to conventional amphoteridn B 
inhisions to  reduce the inddence of thrombophlebitiỉ.

Reíerence to the management of adverse effects with 
ỉipid íormulations.

u  Craddodc c . t í  a i  Best praaice guideĩincs íor the managemem oỉ ađverse 
events assodated with amphorerỉdn B lỉpid complex. Experi Opin Drug 
Sđffíy 2010; *  139-47.

Anaemia. Amphoteridn B appears to produce a normo- 
chromic, normocytic anaemia by suppression of erythro- 
poieún production.*-2 Stopping am photerítín B reverses 
the suppression but if the anaemia is severe, or ưeatment 
with amphoteridn B cannot be stopped, blood ữansfu- 
sions may be requữed. Recombinant erythropoietin may 
prove an altemative to blood transíusions in patients who 
need to continue treatm ent with am photeritín B.

1. MacGregor RR, a  al. Erythropoictin concemrations in amphoirririn B- 
induced anemia. Aniimicrob Agents Chemothcr 1978; 14: 270-3.

2. Un AC, tí ai. Amphoteridn B blums eryỉhropoietin response to anemia. 
J Inýtct Dù 1990; 161: 348-51.

Electroiyte disturbances. It has been suggested' that amil- 
oride could ameliorate the hypokalaemia and hypo- 
magnesaemia associated with amphotericin B. Hovvever, 
since amiloride may produce sodium depietion and its 
ovvn assorìated renal toxicity this strategy is potentially 
hatardous. Another report2 has suggested that spirono- 
lactone may be a safe and eííective method of preventing 
hypokalaemia.

1. Wazny LD, Brophy DF. Amiloríde !or the prevention oỉamphoteridn B- 
induced hypokaỉemia and hypomagnesemia. Ann Pharmacothtr 2000; 
34: 94-7.

2. Uraỉ AU. Comment: spironolaaone preveats amphotericin B-induced 
hypokalemỉa ÍD neuưopenic patients. Ann Pharmaeother 2000; 34:1488.

Nephrotoxicity. A revievv of strategies for limiting the 
toxidty of amphoteridn B conduded that sodium balance 
should be monitored and sodium replacement implemen- 
ted ư necessary and that, w here possible. salt restriction 
and dntgs that potentiate sodium loss or nephrotoxidty 
should be avoided.1 Correction of sodium depletion may 
reverse am photeridn B-induced nephrotoxidty.2 How- 
ever, assessment of sodium status and correcúon of defì- 
dency should precede use of am photeridn B.3-4 While 
supplementation vvith 150 mmol sodium has been recom- 
mended for suitable patíents,4 routine prophylactic use oi 
sodium is not advised.5 Hovvever, a randomised study in a 
small num ber of patients has suggested that prophylactic 
sodium supplementation could be beneBdal, but that it 
enhances potassium Ioss.4 Diuretìcs in general should be 
avoided7 although there have been suggestions that potas- 
sium-sparing diuretics such as.amiloride or spironolactone 
may be useful in preventing tíypokalaemia (see Elecơolyte 
Disturbances, above). Use of mannitol as a protective 
agent is conưoversial and is not recommended.3-4-* 
Amphoterìdn B is oỉten given on altem ate days although 
this has never been proven to reduce nephrotoxiđty.3-4 

More recently, lipid ỉonnulations have been reported to 
overcome most problems of chronic nephrotoxidty, even in 
patients with renal impairment after previous treatment 
w ith conventional am photeridn B (see Lipid Formulations, 
under Administratíon, p. 570.1).

1. Khoo SH, et al. Administering amphoterídn B—a practical approach. J 
Aỉứừnicrob Cỉưmother 1994; 33: 203-13.

2. Heỉdemann HT, a  aì. Amphoteridn B nepbrotoxỉdty in bumans 
decreased by salt repletìon. Âm J Mtđ 1983; 75: 476-81.

3. Warda J, Barrỉere SL. Amphoterídn B nephrotoxỉcity. Dntg Inteỉỉ ơ in  
Pharm 1985; 19: 25-6.

4. Sabra R, Brancb RA. Amphoteridn B nephrotoxidty. Drug Safety 1990; 
3: 94-108.

5.. Garđner ML, tí a i  Sodium loading treatment ior amphotericịn B- 
induced nephrotoxidty. DICP A m  Pharmaeother 1990; 24: 940-6.

6. Lỉanos A. et aỉ. Effea of saỉt suppỉementatỉon on ainphoteridn B 
nephrotoxidry. Kìấney ỈTtí 1991; 40: 302-8.

7. Pỉsher MA, et ai. Risk ỉactors ỉor amphoteridn B-assodated 
nephrotoxidty. Am J Med 1989; 87; 547-52.

8. BuBodc WE, tí  aỉ. Can mannitoỉ reduce amphotetỉdn B nephrotoxidcy? 
Double-bỉỉnd study and descríptíon of a new vascuỉar ỉesíon ỉn kidneys. 
Antimkrob Agents ƠIemother 1976; 10: 555-63.

Prophykixis. The value o{ prophylaxis against generalised 
reactions to am photerídn B inhtsion was questìoned after 
a retrospective study in 397 patients.1 The most commonly 
used drugs were diphenhydramine, corticosteroids, para- 
cetamol, and heparin. It was conduded that patients who 
had had an adverse reaction after amphoteridn B should 
be given appropriate premedication betore subsequent 
am photeridn B inhisions, but that routine premedication 
was not justified.

1. Goodmn SD, ít  aỉ. Pretreatment regỉmens for advene eventỉ retated TO 
intusion of amphoteridn B. a in  tn/ra Dá 1995; 20: 755-41.

Precautìons
Although anaphylaxis is rare after intravenous amphot- 
eridn B, it is advisabỉe to give a test dose and then to observe 
the patient carehilly for about 30 minutes belore startừig

treatment. Patients with acute toxic reactions in whom 
treatment is essential may be given prophylactic ơeatment, 
as mentioned in Treatment of Adverse Effects, p. 571.3, to 
ameliorate the reactions. To reduce the risk of vein irritation 
and iníusion-related adverse eHects, the rate of inưavenous 
inỉusion of conventional am photeridn B should be slow 
(see ỉníusion Rate, under Administration, p. 570.2). 
Patients given any parenteral form of amphoteridn B 
should be monitored for changes in renal tunction, liver 
íunction, serum electrolytes, and haematological status. u  
the BUN or creatinine concenưations increase to dinically 
significant Ievels am photerídn B therapy should be 
intemipted or the dose reduced undl renal íunction 
improves. Altematively, a lipid am photeridn B preparation 
may be substituted. Treatment should be stopped if Iiver 
íunction tests are abnormal. Acute pulmonary reactions 
have been noted in patients given am photeridn B during or 
shortly aỉter leucocyte transíusions. Although the associa- 
tion is contested (see Effects on the Lungs, p. 571.3), 
manuíacturers of some am photeridn B Products consider it 
advisable to separate the two and to monitor pulmonary 

I íunaion  in these patients.
Ị Care should be taken not 10 contuse the dosage regimens 
; for individual preparations, and in particular those of 

conventional and lipid íormulalions; íatal overdoses have 
occurred aíter coníusion between the various injenable 
íormulations.

Interỉerence with laboratory tesh . Liposomal amphot- 
ericin B has been reported 10 interlere with a speciíic 
serum-phosphorus concentration ạssay;1-2 when using ihe 
Synchrõn-LX-20 assay (Beckman Coulter), íalsely elevated 
readings (as high as 2.5mg/dL above the normal value) 
might be expected aíter around 7 days of therapy with 
liposomal amphotericin B, until around 5 or 6 days alter 

! treatment is stopped.2
1. Lane JW. tí  ai. Pseudohyperphusphđtemia assodatcd wiih high-dosc 

liposomếl amphoicridn B iherapy. Cỉìn Chim Aaa 2008; 387: 145-9.
2. M endou D, t i  aì. Uposomal amphotcridn B as a causc oí 

pscudohypcrphữsphatemia. Ciỉn ỉnỊca Dis 2008; 46; 645-6.

Porphyria. The Drug Database íor Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, classifies amphotericin B 
(for systemic use) as probably not porphyrinogenic; it may 
be used as a drug ol first choice and no precautions are 
needed. Stomatological preparations are classiíied as not 
porphyrinogenic; they may be used as drugs oí first choice 
and no precautions are needed.1

1. The Drug Database for Acute Porphyrìa. Avaiỉable at ht\p://www. I 
drugs-porphyTìa.org (accessed 14/10/11)

Pregnancy. There are case reports of conventional : 
amphoteridn B having been used successíully to treat 
ỉungal iníections in pregnant women vvithout any adverse 
etlects on the inlant.1'3 A revievv4 of the use of antiíungal 
drugs in pregnancy conduded that parenteral amphot- 
eridn B was the drug of íirst choice in the treatment of 
serious íungal inlections in pregnancy. The salety oí the 
lipid amphotericin íormuỉations in pregnancy is not yet 
clear, although there are reports of pregnant women with 
visceral leishmaniasis who were treated in the Dnt or sec- 
ond trimester with a short course of liposomal amphot- ị 
cridn B vvithout adverse eííects on the iníant.5 6

1. ỉsmaii MA. Lemer SA. Dissemínaied blastomycosis in a pregnani
woman. A m  Rcv Respir D ừ  1982; 126: 350-3.

2. Petenon CM. tí  al. Coccidiodal meningitis and pregnancy: a case repori. 
Obsưt Gynecol 1989; 73: 835-6.

3. Dean JL. tí  ai. Usc of amphoieriõn B during pregnancy: case repon and 
review. Cỉin lnftct Dii 1994; 18: 364-8.

4. Sobei JD. lỉse r>f anúíungal drugs ỉn pregnancy: a ĩocus on saíety. Druỹ 
Saf<ỉty 2000; 23; 77-85.

5. Pagliano p. ữ aỉ. Visceral leishmaníasis ín pregnancy: a case seríes and a 
sysiemaiic reviewoỉ the liierature. J Antimicrob Chemothtr 2005; 55: 229-
33.

6. Mucller M. tí  ai. A comparíson of ỉiposomal amphoteridn B with sodium 
stibogluconaie íor the treaunem of visceral leishmaniasis in pregnancy 
in Sudan. J Antimierob Chemoíher 2006. 58: 811-5.

Interadions
Most interactions involving am photeridn B have been seen 
during treatm ent with conventional íormularions. Since 
lipid formulations appear to be less toxic, it may be 
antidpated that they vvill produce íevver serious interac- 
tions.

Use of nephrotoxic antibaaerials, cidosporin or other 
nephrotoxic immunosuppressants, or parenteral pent- 
amidine may lead to an increased risk of nephrotoxidty. If 
possible, am photeridn B should not be given to patients 
receiving antineoplastics. Diuretics should generally be 
avoided ỉn patients taking am photeridn B. If a diuretic bas 
to be givén then volume tưid electrolyte depletion should be 
monitored carefully. The potassium-depleting e ííe a  of 
amphoteridn B may enhance the etíects of neuromuscular 
blodđng drugs and may increase the toxidty of digìtalis 
glycosides; corticosteroids may enhance the depletion of 
potassium and their immunosuppressive eííeas may be 
detrimental in patients with severe íungal iníections.

Amphoteridn B may increáse the toxidty of Aucytosim , 
but the combination is nonetheless used in severe iníectior s 
for its synergistic activity. For iníormation on synergist c 
and antagonistic eữects vvith other antimicrobials, see und( r 
Antimicrobial Action, belovv. Renal excretion of zaldtabic ỉ 
may be reduced by am photeriđn B.

For an increased risk of cardiac arrhythmias and arre: t 
when amphoteridn B was given to patients w ith myocardi, 1 
damage induced by an antimony compound, see Eữeas 0 1 
the Cardiovascular System, under Adverse Effects. p. 5 7 1 .

A ntim icrob ia l A ctio n
Amphoteridn B is a polyene antiíungal antibiotic thí t 
appears to act mainly by interíering with the permeability < f 

ị the cell membrane of sensitive íungi by binding to stero l, 
j chieíly ergosterol. It is reported to be lungistatic í t 
I concentrations achieved clinically. It is aaive against Absùii 1 
\ spp., AspcTỊỊŨlus spp., Basidiobolus spp„ Blastomyceí dermat - 
I ti dừ, Candìda spp., Coccidioides immitis. Conidiobolus spp ,
\ Cryptococciis neoformans, Histoplasma capsulatum, Mucor spp ,
Ị Paracocádioides brasiliensis, Rhizopus spp.. Rhodotorula spp ,
1 and Sporothrix schenckii. Other organisms ihat have bee 1 
i reported to be sensitive to amphotericin B include the alg; I 
! Prototheca spp. and the protozoa Leishmania and Naegler ỉ 

spp. It is inactive against bacteria (including rickettsia) an 1 
viruses.

, Some resistant strains of Candida have been isolated íroi 1 
I immunocompromised patients given prolonged treatmer 1 
ị with am photeridn B.

Ị Microbiological interodions. Azoles. Althnugh there have 
Ị been occasional reports of synergy beivveen amphoteriđ 1 
Ị B and the azole antiỉungals, greaicr emphasis has beet 
ị  placed on possible antagonism. Studies in vitro have suf - 

ported theoretical concems that the action of ampho - 
ericin B (vvhich depends on binding to ergosterol in the 
fungal cell membrane) vvould be antagonised by azoles 
(vvhich inhibit ergosterol synthesis).1'2 Animal studics 
appear to have conhrmed antagonism between ampho - 
ericin B and the imidazole ketoconazole, but not betvveei 
am photeridn B and the triazoles Quconazole or itracor- 
azole. Available clinica] evidence seems to indicate th, t 
azoles given vvith, or as continuation therapy aíter, indu< - 
lion therapy with amphoteridn B, are eííective in seveie 
inlections, although reduced plasma concentrations cf 
itraconazo)e ha ve been reporteđ in some patients whi.:e 
being given am photeridn B.3 However, strains of Candka 
albicam resistant to both am photeridn B and fluconazo e 
have emerged in patients who have received repeated c r 
prolonged courses of fluconazole.4•,

K Martin E. tí  ai. Aniagonistỉc cUects oỉ fluconazole and 5-fluorocyt05Ìi e 
on candidaddal action oỉ amphoieridn B in huinan scrum. Arttimicr b 
Agenti Chtmother 1994; 38: 1331-8.

2. Sud u , Feingu!d DS. Eííect oí kcioconazole on the íungiddal acũon >f 
ampboteiidn B ỉn Candida albicans. Artàmicrob Aỷcms Chtmother 198 í; 
23: 185-7.

3. Pennỉck GJ, tí ai. Concomitant thcrapy wiih đmphotcrídn B ar d 
iưaconazole: does this combination aĩĩect the serum concentraiion >ỉ 
itraconazo)e? Intersà Conf Aniimicrob Aỹtrtís Chemother 19*»4; 34: " 9 
(A34).

4. Kelly SL. tí  aỉ. Resỉstance 10 flucona/olc and amphoterián in Candit a 
aibicans ỉrom AIDS patỉents. Lancet 1996; 348: 1523-4.

5. Noỉte PS, et ai. ỉsolation and chara«erizaúon of íluconazolc- ai d 
amphoierỉđn B-resistant Candida albicans írom blood of (wo paiien s 
wiih leukemia. Antimierob Agents Chemơthtr 1997; 44: 196-9.

Pharm acokinetics
There is little or no absorpdon of amphotericin B from th e 
gasưoinlestinal tract. w h en  given intravenously in the conventionaỉ colloidal form and in the usual increasing dosag e 
regimens. peak plasma concenưations of 0.5 to 4m icrt- 
grams/mL have been reported; the average plasrr a 
concentration w ith  m aintenance doses of 400 13 
600micrograms/kg daỉly tends to be 500nanograms/m .. 
Amphoteridn B is highly bound to plasma proteins and s 
vvidely distributed, but passes into the CSF only in sma II 
quantities. The plasma halt-HIe is about 24 hours; with lonị - 
term use the terminal half-life inơeases to 15 days.

Unchanged am photeridn B is excreted in small amoun s 
slovvly in the urine. Traces are present in the serum and 
urine several weeks after completion of treatm ent. 
Amphoteridn B is not removed by haemodialysis.

The pharmacokinetics of the lipid íormulations differ 
considerably from the conventional formulation and from 
each othen
• at dinical doses of 1 to 7.5 mg/kg, liposomal amphoterìcin B 

produces peak pỉasma concentrations oỉ around 8 to 
80 micrograms/mL, around 20 limes those vvith 
conventional lormulations

• after doses of 0.5 to  8mg/'kg, amphoteriàn B-sodium 
cholcsteryl suựatt complex produces peak plasma concen- 
trations of about 0.7 to 6.2 micrograms/mL

• at a dose of 5mg/kg daily, amphotericin B phospholipỉd 
complex produces peak plasma concentrations of about 
1.7 micrograms/mL

All cross-references reíer to entries in Volume A
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Studies in animals have shown that concentrations in the 
kidney are several times Iower after lípid íormulatíons than 
with conventional ones.

children and neonates. There was an inverse relaúonship 
between age and total dearance in 12 children aged 4 
months to 14 years after the intravenous ỉnhision of càn- 
ventionaỉ amphoteridn B 0.25 to 1.5mg/kg daily, suggesting 
that children older than 9 years may require lower doses.1 
Peak serum concentradons ranged hom  0.78 to about 
lOmicrograms/mL and did not coưelate with dose. The 
elimination half-life vvas 18.1 ± 6.65 hours. A study in a 
group of 13 neonates w ith systemic íungal inlecdons2 con- 
sidered that an initial dose of 500 micrograms/kg over 4 to 
6 hours was well tolerated and could produce therapeutic 
serum concentrations more quickly than a regimen which 
consisted of lOOmicrograins/kg on day one increased over 
4 to 6 days to 500 micrograms/kg daily. After 5 days of 
treatment peak serura-am photeridn B concentratíons ran- 
ged hom  0.5 to 4 .0micrograms/mL and this was consid- 
ered to be the range tha t could be achieved with the daily 
maintenance dose of 500miCTOgrams/kg. The eliminatỉon 
halMiíe was 14.8 hours. Drug elimỉnatíon bettveen doses 
was not detected in  4 of the infants; one was in oliguric 
renal íailure and the other 3 had developed increases in 
serum-crẹatinine concentrations, Drug concentratìons in 
CSF of 5 of the neonates were betvvẽen 40 and 90% of 
simultaneous serum concenttations.

A comparative study3 of : plasma concentrations of 
liposomal amphoteriàn B in adults, children, and neonates 
after a dose oỉ 1 mg/kg daily for 28 days, reponed peak 
concentratìons in children and neonates that were 
signihcantly lovver than in adults. Increases in the mean 
peak plasma concenhations over days 1 to 28 were: adults,
1.02 to 1.66micrograms/iriL; children aged 1 to 12 years,
0.63 to 1.10 micrograms/mL; and neonates, 0.54 to 0.73 
micrograms/mL. This was thought to be due to the greater 
volume of distribution in the neonates and greater dearance 
in older children.

The phaimacokinetìcs of amphoteriàn B tipid complex was 
studied in a cohort of 6 paediatric cancer patients with 
hepatosplenic candidiasis receiving a dose of 2.5 mg/kg daily 
for 6 wêeks, to a total dosage of 105 mg/kg.< It was noted 
that the mean plasma concenưations over the dosing 
interval and area under the curve increased beriveen the 
fint and seventh doses but wẹre similarbetween doses 7 and 
42, suggesting that a steady State was achieved vvithin 1 
vveek of therapy. Aher the final dose of amphoteridn B lipid 
complex, the mean plasma-amphoteriđn concentratìon was 
noted to be 0.50 micrograms/mL and the maximum 
concentration in whole blood was 1.69 micrograms/mL.

1. Benson JM, Nahaia MC. Pharmacokinetics of amphoterỉdn B ỉn 
chỉỉdren. Antimicnb Aỹentĩ ơtemother 1989; 33: 1989-93.

2. Baley JE, t í  aỉ. Pharmacolđnetics, ouccome oỉ tTCềtmenĩ, and toxic 
cfíecis of amphoteridn B and 5-fluorocytosinc in neonates. J Ptdừttr 
1990;116:791-7.

3. Kotvvani RN. t í  ai. A comparatỉve study o ỉ  plasma concencntíons of 
Hposomal amphoterỉdn B (L-AMP'LRC-1) ỉn adults, children and 
neonates. Int ì  Pharm 2002; 238: 11-15.

4. VVaỉsh TJ, t í  ai. Sêỉcty, tolerance, and pharmacokỉnetỉcs ỡf ampbỡterỉđn 
B lipid complex In chỉldren vviih hepatosplenỉc candidiasis. Antìmicnb 
Agênts ơĩcmother 1997; 41: 1944-8.

Distributỉon. A m photerídn B concentrations in varìous 
organs and tissues were determined ỉn 13 cancer patients 
who had received conventional am photeriđn B beíore 
death.1 Concentrations were determined by high-pressure 
liquid chromatography (HPLC) and bioassay. Mean recov- 
ery by HPLC reported as a percentage of tõtal dose given 
was liver 27.5%, spleen 5.2%, lungs 3.2%, kidney 1.5%, 
heart 0.4%, brain 0.3%, and pancreas 0.2%; each organ 
had a spedíic accumulation pattem . The mean total recov- 
ery was 38.8%. Reported median bile concentratỉon was
7.3 micrograms/mL. The drug concentrations obtained by 
bioassay vvere much lower than those measured by HPLC. 
As the HPLC-determined concenưations of amphoteridn 
B were higher than the MICs for the pathogens in patíents 
vvith candidiasis or aspergillosis, the poor clinical outcome 
in these patients suggested that am photeridn B in the tis- 
sue lacked antifungal activity.

In another study,2 am photeridn B was not detected in 
the CSF of 4 AIDS patients with cryptococcal meningitis on 
imravenous maintenance doses of 350 to 1890micr- 
ograms/kg oí the conventíonal íormulatìon given 1 to 7 
times weekly. The dinical success of am photeriđn B for this 
indication could not be explained by measurable CSF drug 
concentrations.

Concenttatìons of am photeridn B have been measured 
in fetal-cord serum in an iníant and were 37.5 % of matemal 
serum concentration.3

1. CoIletteN, t ía ỉ .  Tissue concentratìons and bỉoactỉvỉty oíạraphoteriđn B 
in cancer patients treated wỉth amphoceridn B-deoxycholate. Aníùmavb 
Agertữ ơưmoứưr 1989; 33: 362-8.

2. Dugoni BM, t í  ai. Amphỡteridn B concentradoni ỉn ccrebrospinai fluid 
of patiems with AỈDS and cryptococcaỉ menlngìùs. Cỉin Pharm 1989; 8: 
220- 1.

3. ỉsmaiỉ MA, iem er  SA. Dỉssemỉnateđ blastomycosi* in a prcgnant 
woman. Am Rev Respir Dừ 1982; 126: 350-3.

Half-life. The términal half-life for amphoteridn B was 15 
days in 2 patients on completion of conventional amphot- 
eridn B inhision therapy for dissenứnated histoplasmosis.1 
In another study,2 the half-life was 21.5 hours (based on 
the exponential phase oí disappearance from the blood) in 
a 65-year-old patìent on a maintenance dose of 500mjcro- 
grams/kg of conventional amphoterìdn B inỉused over 1 
hour every other day. Serum concentrations appeared to 
plateau at about 600nanograms/mL 36 to 48 hours aíter 
each dose. This suggested that alternate-day dosage might 
be eữective.
. 1. Atkinson AJ, Bennett JE. Amphoterỉdn B pharmacokùietỉcs in humans. 

Antừnicrob Agmts Chemother 1978; 13:271-6.
2. Hoeprich PD. Eiiminadon half*Híe o í amphoteĩỉdn B. J btỊcứ 1990; 20: 

173-5.

Lipid íormulations. Reíerences.
1. Janknegt R. rt ai. Liposomaỉ and lỉpỉd ỉonnulations oỉ amphoterìdn B: 

dinical phannacokinetics. Clin PharmacokÌTUt 1992; 23: 279-91.
2. Adedoyin A. t í  ai. Phannacokỉnetic proRỉe oỉ ABBLCHT (amphoterián B 

lipid compỉex injectíon): combỉneđ expcrỉence from phase I and phase n  
Ỉtudỉes. Antimiavb Agenữ ơưmother 1997; 41: 2201-8.

3. Adeđoyin A, tí  al. A pharmacoldnetic study oỉ amphoterỉdn B lipid 
complex ữijcction (Abelcet) in patỉents with dcãnỉte or probabỉe 
systemỉc ỉungaỉ inỉeaỉons. Aĩttìmicrob Agents Chtmother 2000; 44: 2900- 
2.

4. Bekersky L t í  a i  Pharmacokỉnetics, excretíon, and mass baỉance oỉ 
liposomal amphoteridn B (AmBisome) and amphotcridn B dcoxycho- 
ỉate in humans. Ảntìmicrob Agents Chemother 2002; 46: 828-33.

5. Gubbirn PO, t í  ai. Phannacokịnetỉcs and buccaỉ mucosaỉ concenoatỉons 
of a 15 mỉỉUgram pcr kỉỉogram of body weight totaỉ dose of liposomal 
amphotcridn B admirũstered as a single do$e (15 mg/kg). weekỉy dose 
(7.5 mg/kg), or daily dose (1 mg/kg) in perípberal stem cdl Vanspỉam 
patìcnts. Antimiavb Agenís ơtemother 2009; 53: 3664-74.

6. Lestner JM. t í  al. Pharmacokinctìcs and pbarmacodynamics oí 
amphotcridn B deoxycholate, ỉỉposomaỉ amphoteridn B, and amphot- 
eridn B lìpid complex in an in vitro modcl o ỉ invasive pulmonary 
aspergillosis. Antimiavb Agcnts Chemother 2010; 54: 3432-41.

Preparations
Proprietary Preparatìons (details are given in Volume B)
Single-ingredient Preparations. Arg.: Abelcet; AmBisome; 
Amphotec Anfogenf; Austral.: Abelcet; AmBisome; Ampho- 
cilf; Fungilin; Fungi20nef; Austriar. Abelcet' AmBísome; 
Ampho-Moronal; Amphocil; Belg.: Abelcet; AmBisome;
Fungizonet; BrazAbelcet; AmBisome; Amphodl; Aníoridn 
B; Fungi B; Fungizon; Funtex B; Unianl; Canad.: Abelcet; 
AmBisome; Amphotec; Fungizone; chiu: Fungizon; chirur. 
Amphotec (5ỉ?¥#3S); Fengkesong ữ.: Abelcet
Amphodl; Denm.: Abelcet; AmBisome; Amphodl; Pungúone; 
Fín.: Abelcet; AmBisome; Fungizone; Fr.: Abelcet; AmBisome; 
Fungizone; Ger.: Abelcett; AmBisome; Ampho-Moronal; Gr.: 
Abelcet; Aglutin; AmBisome; Amphiprol; Amphodl; 
Fungizone; Hong Kong: AmBisome; Fungứone; Hung.: Abel- 
cef AmBisome; Amphodl; Fungizone; Ittdia: AmBisome; 
Amíocan; Amíotex; Ampholip; Amphoún-Up; Amphotin; 
Amphottet; Fungisome; Fungizone; Mycol; Indon.: 
Fungizonef; Irl.: Abelcet; AmBisome; AmphocUt; Fungizone; Israel-. AmBisome; Amphociit; Amphocecỷ; /tai: Abelcec 
AmBisome; Amphodl; Fungi!in: Fungizone; Jpn: AmBisome; Malaysia: Amphodl; Fungữone: Mex.: Abelcet; Amiostat; 
Amphodl; Candipres; Terix; Neth.: Abelcet; AmBisome; 
Amphodl; Fungizone; Norw.: Abelcet; AmBisome; Fungizonet; NZ: Abelcet; AmBisome; Fungìlin; Fungizone+: Philipp.: ■ Ampholip; Amphoưet; Fungizonet; PòL: Abelcet; AmBisome; 
Amphodl; Port.: Abelcet; AmBisome; Amphodl; Fungizonef; 
Rus.: AmBisome (AmBh30m)ỷ; Amphoglucamin
(AM(ịioniioKaMHH)t; Fungizone (<byHrH30H); S.Afr.: AmBisome: 
Fungizone; singapore: Abelcet; AmBisome; Amphodt
Fungizone; Spain: Abelcet: AmBisome; Amphodl; Fungizonaf; Sweí: Abelcet; AmBisome; Amphodlt; Fungizone; Switz.: 
AmBisome; Ampho-Moronal; Fungizone; That: ADPHOf: 
AmBisome; Amphodlỷ; Ampholin; Amphotret; Fungizonef; Turk.: Abelcet; AmBisome; Amphodl; Amphotec; Fungizone; UK: Abelcet; AmBisome; Amphodlt; Fungilin+; Fungizone; USA: Abelcet; AmBisome; Amphotec; Venez.: Amphotec; 
Fungizone.

Muhi-ingredìent Preparaiions. Austria: Mystedin; Braz.: Anfo- 
terin; Gino-Teradn; Novasutin; Talsutỉn; Tericin AT; Tricoálin 
B; Vagiklint; Ger.: Mystedin; Hong Kong: Talsutint; ỉndon.: 
Talsutint; Phỉlipp.: Vagũnydnt; S.Afr.: Vagmydnt-
Pharmacopoeial Preparations
BP 2014: Amphoteriàn for Inhision: Amphotcridn Lozenges; 
Amphoteridn Oral Suspension;
USP 36: Amphoteridn B Cream; Amphoteridn B for Injeaion; 
Amphoteridn B Loúon; Amphoteridn B Oũitment.

Anidulaíungin IBAN, uSAN. riNNi 
Ãriỉdulafangĩna; Ànídủlaíiingine; Anidulafunginum; LY- 
303366; V-Echinocandin; AHMAy/iaệyHrnH. -Ị . -
(4/?,5fl)-4,5-Dihydroxy-N2-{[4'-(pentyloxy)-p-terphenyl-4-yO 
carbonylH-omithyk-threonyk/-ứns-4-hydroxy-L-ptolyt-(S)-.
4-hydróxy-4-(p-hydroxyphenyl)-L-threònyt-L-threonyl- 
^(3S,4S)-3-hydroxy-4-methyk-proline 'cỳdic ’(6-t1]-pẽptidẽ; 
'l-((4/?,5/?)-4,5-Đihydroxy'N2-{[4";(pentytoxy)fT,1':4'>V ,-tèr- 
phenyl)-4-yl]carbonylk-omithine)-echinocandin B. ’ ■ !
CS8H73NÁ7==11403 
CÃS —  166663-25-8

ATC —  J02AX06.
ẠTCyet — ,QJ02AX06.
UNIÌ—9HLM53094I. . ; ■

U ses a nd  Adm inistratìon
Anidulahmgin is an echinocandỉn antiíungal active against 
Aspergillus and Candida. spp. It is used in the treatment oỉ 
canđidaemia, oesophageaỉ candidiasis, and other íorms oỉ 
invasive candidiasis.

Anidulaíungin is given by intravenous iníusion, the rate 
of which should not exceed l.lm g/m inute. For candidae- 
mia and other invaslve candidiasỉs a loading dose of 200 mg 
ís given on the first day followed by 100 mg daily thereafter. 
For oesophageal candidiasis the loading dose is lOOmg 
íollovved by 50mg daiỉy.

For details of doses in children, see below.
Revievvs.

1. Murdoch D, Plosker GL. Anidulahingin. Drugs 2004; 64:2249-58.
2. Vazquez JA. Sobeỉ JD. Anidulalungin: a novtl echinocandin. ơ m  ĩnỊea 

Dừ 2006; 43:215-22.
3. Menichettỉ F. Anidulaỉungm. a new echinocandỉn: eữectỉveness and 

tolerabỉỉỉty. Drugs 2009; 69 (suppl 1); 95-7.

Administratíon in chiUren. Although anidulaỉungin is not 
licensed for use in  children, a small smdy1 íound that neo- 
nates and inỉants given an intravenous loading dose oí 
3 mg/kg followed by 1.5 mg/kg daily thereafter had overall 
drug exposures similar to older children receiving the 
same weight-adjusted dosage and ađult patìents receiving 
lOOmg daily; no serious drug-related adverse eữects were 
reported in this study. The American Academy of Pedia- 
trics2 suggests that an intravenous loading dose oỉ 1.5 to 
3 mg/kg may be given on the first day followed by 0.75 to 
1.5mg/kg daily thereaừer for susceptible Candìda infec- 
tions.

1. Cohen-Wolkowiez M, t í  a i  Saỉety and phaimacoldnetỉcs of multiplc- 
dose anỉdulaỉungỉn ỉn inỉants and neonates. ơin  Pharmacol Thtr 2011; 
89: 702-7.

2. American Academy oí Pedỉatrìo. 2012 Red Baok: Report of đu Committư 
on ĩnỊtaious Dừeases. 29th etL £lk Gróve Vỉũage, Qỉỉnols, USA: American 
Academy oỉ Pediatrics, 2012..

A d v erse  Effecf$ a n d  Precautions
As for Caspohingin, see p. 575.1.

Dose adjustments are not required in patients with 
hepatic or renal impairment.

Interadỉons
Few dnig interactions are expected with anidulaíungin, as it 
is not metabolised by the hepatic cytochrome P450 System 
and almost no renal dearance occurs.

A ntim icrobial A ction
As for Caspohingin, see p. 575.2.
Reíerences.

I. Motace G, «  al. AnìduUỉungin, a ncw cchĩnocandin: in vitit) acdvity. 
Drugs 2009; 69 (suppỉ 1); 91-4.

Pharm acokinetỉcs
Steady State plasma concenttatiọns of anidulahingin occur 
aíter the flrst loading dose; systemic dearance is about 
1 litrc/hour and the terminal eliminatìon h’alí-Ufe is 40 to 50 
hours. Anidulahmgin is 84% bound to plasma proteins and 
the volume of distribution is 30 to 50 litres. It is not 
metabolised, but undergoes slow Chemical degradation to 
inactive peptide degradants. Less than 10% of the intact 
drug is eliminated in the íaeces and less than 1 % is excreted 
ỉn the urine.
References.

1. Dowcl! JA, t í  ai. Populatỉon pharmacokỉnetíc anaỉysis oí aniduiaíungin.
a n  e ch inocand ín  a n tiíu n g a l. J  Ciitt Pharmacot 2004; 44 : 590—8.

2. Benjamin DK. tí  al. Saỉety and pharmacokmeúcs of intravenous 
anỉdulaỉungin ỉn children with neuưopenia ac high risk ỉor ỉnvasỉve 
fungaỉ ừiíecnons. Antímừrob Agents Oưmother 2006; 50: 632-8.

Preparatìòns
Proprieiary Preparations (deuils are given in Volume B)
Single-ingredient Preporotỉons. Arg.: Ecalta; AustraL: Eraxis; Austrỉa: Ecalta; Belg.: Ecalta; Braz.: Ecalta; Canad.: Eraxis; Chile-. Ecalta; Cz.: Ecălta; Denm.: Ecalta; Fr.: Écalta; Ger.: Ecal- 
ta; Gr.: Ecalta; Hong Kong: Eraxis; Hung.: Ecalta; Irl: Ecalta; Israel: Eraxis; ItaL: Ecalta; Malaysia: Eraxis; Neth.: Ecalta; Norw.: Ecaỉta; phữipp.: Eraxis; Poĩ: Ecalta; Port: Ecalta; Singapore: Eraxiỉ; Spain: Ecalta; Svred.: Ecalta; Switz.: Ecalta; Thai: 
Enuds; Turk.: Eraxis; UK: Ecalta; ukr.: Eraxis (3paxcuc); USA: 
Eraxis.

Bifonazole (BAN, USAN, rìNNỊ
Bay-h-4502; Bifonatsoli; Bifonazol; Bifonazolas; Bifonazo[um; 

• Bn<ị)0Ha30n.
1 -(a-Biphenyl-4-ylbenzyl)imidazole

The Symbol t  denotes a preparation no longer actively marketed



574 Antiíungals

C22H18N2=3105-
CAS— 60628-96-8.. .
ATC — 001 AO 0.
ATC v è t— QD01AC10. '•
UNỊỊ — QYJ305Z910

Pharmocopoeias. In chin., Eur. (see p. vii), and Jpn.
Ph. Eur. 8: (BUonazole). A vvhite or almủst white crystaUine 
powder. It exhibits polymorphism. Practically insoluble in 
waten sparingly soluble in dehydrated alcohol.

Prọ/7/e
Bifonazole is an imidazole anúíungal vvith a broad spectrum 
of activity; sensitìve tungi include dermatophytes, Maĩasscĩia 
fitrfiir, and Candida spp. It also has some antibacterial 
actìvity.

Bưonazole is mairdy used by topical application in the 
treatment of íungal skin and nail iníections (p. 568.1). Ít is 
applied once daily as a 1 % cream, povvder, solution, or gel. 
Treatment is usually continued for 2 to 4 weeks. More 
prolonged treatment is necessary for nail iníections and 
bifonazo!e may be applied initially vvith a 40% urea paste to 
soíten the nail.

Local reactions including buming and itching have been 
reported.

For a discussion of the caution needed vvhen using azole 
antíhingals during pregnancy, see under Pregnancy in 
Precautíons of Fluconazole, p. 579.3.

References.
1. LacknerTE, Clỉssoỉd SP. BƯonazole: a revìew of its amimicrobiaỉ acũvity 

and therapeutỉc use in superíidal mycoses. Dntgs 1989; 88: 204-25.
2. Boniỉax A. Ibam  G. Onychomycosis In chiỉdren: treatmem vviih 

bifonazolc-urea. Ptẩiatr Đermatoi 2000; 17: 310-314.
3. Watanabe s. tí aĩ. A comparadve dinical study between 2 weeks of 

ỉulỉcooazoỉe 1% cream ơeatment and 4 weeks oí bi!onazole 1% cream 
treatment ỉor tỉnea pedis. Mycoses 2006; 49: 236—41. Correction. ibid.: 
441.

4. Under N, et aỉ. Assodatíon oí high-dose biỉonazole administration 
durỉng earỉy pregnancy and scvcre lỉmb reductíon deíects in the 
newbom. Birth Defeets Ra A Oin Moi Teratoỉ 2010; 88: 201-4.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centre Sweden, dassihes biỉonazole as prob- 
ably not poiphyrinogenic it may be used as a drug of lirst 
choice and no precautions are needed.1

1. The Drug Database íor Acute Porphyria. Available at: hup://www. 
drugs-porphyria.org (accessed 14/10/11)

Preparatìons
Proprietary Preparutions (details are given in Volume B)

Single ingredient Preporotioiu. Ạrg.: Bimicot; Micosol; Sinamida 
Atleta; Sinamida Plus; Austral.: Canesten Once Daily; Mycos- 
pon Austria: Canesten Bưonazol; Belg.: Canestene Derm Bifo- 
nazole; Braz.: Mycospor; Chile: Multihmg; Mycosporan; China: 
Baydear Plus (âịJỊ3£); Bi Fu (iH*); Fu Kang (ỈM): Fu Ning (¥■•?); Fu Qi (#& ); FuKang \ụấ); Hui Fu De (S k í9 ); Lie 
He Suo (ỹdo^); Mycospor (H3t); Cí: Canespon Mycóspor; Fr.: Amycor; Ger.: Anùíungol Extrat; Biíomyk; Biíon; 
Canesten Extra; Mycospor; Cr.: Aerodemia; Bdized; Biíon; 
Compasen Pungidenn; Gloryskin; Hdpovion; Kavaderm; 
Myco-ũusemidon; Mycospor; Neltolon; Oíniíorte; Poulmydn; 
Rye; Hong Rong: Canesten Extra; Mycosport; Hung.: Canésten 
Plus; Mycosporb; Indùr. Mycospor Indon.: Mycospor; Israel: 
Agispor; ItaL: AzoImen; Bifazolt; Canesten Unidie; Mex.: 
Mycospor; Neth.: Mycospon PoL: Mycospor; PorL: Mycospor; 
Topical; Rus.: Biiosin (Bhộochb); Mycospor (Miutocnop); SA.fr.: 
Mycospor; singapore. Mycospot; Spain: Biỉokey; Canespie 
Bưonazol' Levellna; Mycospon Swed.: Mycosporant; Turk.: 
Mycospor; Ukr.: BUonal (BHỘoaaa); Canespor (KaHecnop); 
Mycospor (Mmocnop); Vtneỉ.: Mycospor.

Muhi-ingrecfient Preparotiom. Arg.: Empedd Pie; Pieddex NF; Austria: Canesten Bưonazol comp; Cz.: Mycospor Sada na 
Nehty; Fr.: Amycor Onychoset; Ger.: cãnesten Extra Nagelset; Hung.: Canespro; Israel: Agispor Onychoset; Comagứ; Keratos- 
pon Aíex.: Mycospor Onicoset; Pol.: Mycospor Onydioset; Rus.: 
Mycospor (Mratocnop); S.Afr.: Mycospor Onycho-setf; Spain: 
Mycospor Onicoset; Turk.: Mycospon Ukr.: Canespor Set 
(KaHecnop Haốop); Mycospor Kít (MHXocnop Ha6op)t; Venez.: 
Mycospor Onicoset.

Bromochlorosalicylanilide
Bromchlorsalicylanilidum, Bromisalisyylikloorianilidi; Bromo- 
c IOTOS ạl 1 cĩ 1 a n i lĩd  a; B rom salicylk lo ran ìlid ; Bpo- 
MOx/iopocannunnaHnnnH.
S -B rorno^^h iorosa licylan ilide ; 5-Brom o-N-(4-chlorophe- 
nyl)-2-hydroxybenzamide.
C,3H9BràNO?=326.6 
c í s  —  3679-64-9.
ATC—D01AE01.
ATC Vet —  QDOĨAEOĨ.

Proíịle
BromochỉorosaUcyỉanilide iỉ a bromsalan antiĩungaỉ tha t 
has been applied topically. Photosensitivity may occur. See 
also Bromsalans, p. 1741.2.

Butenafine Hydrochloride IBANM, USAN. riNNM i 

Butenafiinihydrokloridi; Butenaíìna, hidrocloruro de; Buténa- 
fine, Chiorhydrate de; ButenaBnhydroklorid; ButenaAni 
Hydrochloridum; Hidrocloruro de butenaíina; KP-363; 
ByreHaệHHa rnflpoxnopnfl.
N-{p-re/t-Butylbenzyl)-A/-methyl-l-naphthaỉenemethylamine 
hydrochloride; 4-fezr-Butylbenzyl(methyl)(l-naphthalene- 
methyl)amine hydrochloride.
C23H27N,HCI=353.9
CÀS —  Ì01828-2Ĩ-1 (butenafine); 101827-46-7 (butenaíme 
hydrochloride).
ÁTC —  D0ỈAE23.
ATC Vet — OD01AE23.
UNII —  R8XA2029ZI.

Profiịe
Butenalìne ứ a benzylamine antilungal with actions similar 
to those of the allylamine antiỉungal terbinaíine (p. 593.3). 
The hydrochloride is used topically as a 1 % cream for the 
treatment of superlidal dermatophyte inlections (see Skin 
Iníections, p. 568.1).

Revievvs.
1. McNeely w, spencer CM. BuienaHne. Drugs 1998; 55: 405-12.
2. Slngaỉ A. Butenaílne and superíicial mycoses: currem status. Expert opin  

DtuịỊ Metab Toxicol 2008: 4ỉ 999-1005.

Preparatìons
Proprietary Preparalions (details are given in Volume B)

Single-mgredient Preparaiions. Arg.: Ingebutt; Braz.: Telia' Chile. Dcrmacom; China: Fu Da Jing (&&SĨ); Jia Rui (lỉ^i!); 
Te Li Da ( íệ íli i) ; India: Butop; Fintop; Israel: Mentax; Jpn: 
Mentax; Mex.: Dertìna; Lexoderil; Phitípp.: Funddf; USA: 
Lotrimin ulơa; Mentax.

Butoconazole N itrale ỊBANM. USAN, riNNMỊ
Butoconazol, nitrato de; Butoconazole, Nitrate de; 
Butoconazoli Nỉtras; Nitrato de butoconazol; RS-35887-00- 
10-3; RS-35887; Byr0K0Ha30na HnTpaT. 
1-[4-(4-Chlorophenyl)-2-(2,6-dichlorophenylthio)butyl]imid- 
azole mononitrate.
C!9H,̂ :i3NjS,HN03=474.8
CAS —  64872-76-0 (butoconazole); 64872-77-1 (butoconazole 
nitrate).
ATC —  G01AF15.
ATC Vet — QC01AF15. 
um —  4805237NP5.

Pharmacopoeias. In us.
USP 36: (Buioconazole Nitrate). A white to  off-white 
crystalline povvder. Praaically insoluble in vvaten slightly 
soluble in acetone, in acetonitrỉle, ỉn dichloromethane, and 
in tetrahydrofuran; very slightly soluble in ethyl acetate; 
sparingly soluble in methyl alcohol. Protea from light.

Uses a n d  Adm inistratìon
Butoconazole is an imidazoIe anáíungal used locally as the 
niưate in the treatment of vulvovaginal candidiasiỉ 
(p. 564.1). It is given intravagmally as a 100-mg pessary or 
as 5g of a 2% cream for 3 consecutive nights; a single 
application of the cream has also been used.

A d v erse  Effects a n d  Precautions

Local reactions induding buming and irritation and pelvic 
or abdominal pain or cramping may occur w hen 
butoconazole is applied vaginally.

Inưavagỉnal preparations oỉ butoconazole may damage 
latex conưaceptives and additional contraceptive measures 
are thereỉore necessary duríng local application.

For a discussion of the cautỉon needed when using azole 
antUungals during pregnancy, see under Pregnancy ÚI 
Precautions of Fluconazole, p. 579.3.

Effectỉ on the blood. Severe reversible thrombocytopenia 
was assodated with treatment w ith inưavaginal butocona- 
zole.' The patient had previously had a drop in white celi 
count aíter ưeatm ent with intravaginal dotrimazole, sug- 
gestive of an idiosyncratic reaaion to imidazoles.

I. Maioỉey PA. ct ai. Severe reversible thrombocytopenia rcsulting írom 
buioconazole cream. DICP Ann Pharmacothrr 1990; 24: 143-4.

A ntim icrob ia l A ở io n
Butoconazole is an imidazole antiíungaỉ vvith antimiCTobi li 
activity sũnilar to that of ketoconazole (p. 587.2) indudir g 
activity against Candida spp.

Pharm acokinetics
About 5% oỉ a dose of butoconazole is absorbed a lttĩ 
vaginal use. The plasma halMƯe is 21 to 24 hours.

Preparatíons
Proprietary Preparotions (details are given in Volume B)

Single-ingredienl Preparotionỉ. Austrah: Gynazo1e; Belg.: Gyn< - 
myk; Braz.: Gynazole; Canad.: Gynazole; Chìna: Gynazole (í ĩ 
i#T'); Fr.: Gynomykt; Hung.: GynazoI; Indon.: Gynoíor ; Malaysia: Gynolort; Mex.: Gynaíemt; Nelh.: Gynomyk; Pol: 
Gynazol; Rus.: Gynolort (Tmhoộopt); Singapore: Gynoíort-; Swia.: Gynazolef; Ukr.: Gynoton (THHOỘopT); USA: Gyní- 
zolef; Mycelex-3-ị-.

Pharmocopoeiol Preparcitions
USP 36: Butoconazole Nitrate Vaginal Cream.

Caspofungin Acetate
IBANM, USAN, rlNNMỊ
Acetato de ca$pofungina; Caspoíungina, acetato de 
Caspoíungine, Acétate de; Caspofungini Acetas; Kaspoíun 
giiniasetaatti; Kaspoíunginacetat; L-743873; MK-0991;'Kac- 
noộyHrnHa AuieĩaT.
(4fl^S)-5-[(2-Aminoethyl)amino]-A/ỉ-(10,12-dimethyltetrade- 
canoyl)-4-hydroxy-L-ornithyl-L-threonyl-franĩ-4-hydroxý-L- 
prolyl-(S)-4-hydroxy-4-(p-hydroxyphenylK-threonyl-threo-3- 
hydroxy-L-omithyl-frans-3-hydroxy-L-proline cyclic (6— 1)- 
peptide diacetate.
C5í HmN10O,s.2C2HA=1213.4 
CAS —  179463-17-3.
ATC —  302AX04.
ATC Vet — CU02AX04.
UNl! — VUW370O5QE

U ses a n d  Adm inistration
Caspohmgin is an echinocandin antilungal used in the 
ưeatm ent of invasive aspergillosis (p. 563.1) in patients wh( 
are reừaaory  to, or intolerant of, other therapy. It ứ alst 
used in the ưeatm ent of invasive candidiasis (and in somt 
countiies for oesophageal candidiasis) and as empiiica 
therapy íor presum ed íungal infections .in íebrile 
neuưopenic patientỉ.

Caspoỉungin is used as the acetate but doses art 
expressed in terms of the base; caspoíungin acetate 77.7 mị 
is equivalent to about 70 mg of caspolungin. It is given by 
slow inưavenous inlusion over about 1 hour. A loadinị 
dose of 70 mg is given on the first day and is iollovved by 
50 mg daily; a loading dose is not used itì those being treatec 
for oesophageal candidiasis. In adult patients weighing more 
than 80 kg, and in patients taking hepatic enzyme-indudng 
drugs who íaỉl to respond, a daily dose of 70 mg iỉ 
rccommended. Doses may need to be reduced in patientí 
with hepatic ữnpairment (see p. 575.1).

Extemporaneously prepared 0.5% caspoíungin acetate 
eye drops have been used to treat lungal eye intections (see 
p. 575.1).
Reviews.

1. Letscher-Bru V, Hcrbredu R. Caspoíungm: ihe 6rsi represeniaUve of a 
new antiíungal dass. J Anrimicrob Chemothir 2003; 51: 513-2 ỉ .

2. Deresỉnskỉ SC. Stevens DA. Caspoĩungin. ơ ỉn  ĩnfect Dii 2003; 36: 1445- 
57.

3. Morris M t Viỉỉmann M. Echlnocandins in the management oí invasỉve 
ỉungaỉ Iníectíons. part 1. Am J Hcalứi-Syst Pharm 2006; 63: 1693-1703.

4. Morris MI, VUlmann M. Edìinocandỉns in the management of invasỉve 
fungaỉ inỉectíons. part 2. Am J Hiaìth-Syst Pharm 2006; 63: 1813-20.

5. Faỉagas ME, et ai. Caspoíungỉn íor the ưeatment o í fungaỉ inĩeaions: a 
systematìc revtevv oí randomized conưoỉled trials. Irtí J Antimierob Aỹtnts 
2007;29: 136-43.

6. Hope ww, tí  ai. The phartnacology and clinical use of caspoíungin. 
Expcrt opin Dtuị bìetab Taxicol 2007; 3: 263-74.

7. W aten L  Nclson M. The use oí caspohingin in H iv-íníeaed individuals. 
Expert Opin Invtst Drugs 2007; 16: 899-908.

8. Lichtenstem c , t í  aỉ. EÍBcacy oỉ caspoỉungin in ìnvasìve candìdìans and 
candidemia—de-escaỉatỉon strategy. Mycosa 2008; 51 (suppl 1): 35-46.

9. Heinx WJ, Einsele H. Caspofungin for treatment of invasive aspergiUus 
Inỉectỉons. Myana 2008; 51 (suppl ỉ): 47-57.

10. Mu XD, t í  a i  Caspoỉungin ỉn saỉvage ưeatment oí severe pneumocystis 
pneumonia: ca se report and literature revirvv. Chin Med J (EtĩịịI) 2009; 
122: 996-9.

ỉ ỉ . Coỉombo AL. tí  aì. Caspofungin use m paúents with Invasive candidiasis 
caused by common non-albicans Candida spedes: revievv of the 
caspoỉungỉn daubase. Antimìcĩữb A$tnts Cỉưmớther 2010; 54: 1864-71.

12. Hoỉt SL, Drew R£L Echinocandins: addressing outstanding questions 
sunoundỉng treatment of ỉnvasive ỉungal iníeciions. Am J Heaỉth-Syst 
Pharm 2011; 68: 1207-20.

13. Chen SC-A, t í  ai. Echinocandln antìfungal drugs in íungal inỉectỉons: a 
comparlson. Drvgs 2011; 71: 11-41.

A d m in is t r a t io n  in  c h i ld r e n .  Use of caspohmgin appears to 
be eHective and well tolerated in paediatric patients.1'6 In

All cross-reíerences reíer to entries in Volume A
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the UK, it is licensed for use in children hom  12 months 
of age for the ưeatm ent of invasive aspergillosis in  those 
who are reừactory to, or intolerant oí other therapy. It is 
also licensed ỉor ơeatm ent of invasive candidiasis, and for 
empiricaỉ therapy of presumed fungaỉ iníection in  those 
with ỉebrile neuttopenia. In the USA, caspoỉungin is 
licensed for use in  similar indications in children as young 
as 3 months; it is also licensed for use in oesophageal 
candidiasis. (The BNFC also suggests that chỉldren 3 
months to 1 year of age may receive caspohmgin treat- 
ment.)

Doses are based on body-surỉace and given by 
intravenous iníusion over about 1 hour. For aỉl indicatỉons, 
a 70 mg/m2 loading dose is given on the first day, ỉoIlowed 
by 50 mg/m2 once daily thereafter; the maintenance dose 
may be increased to 70 mg/m2 where the Standard dose has 
been well tolerated, but led to inadequate dinical response. 
Single doses for iníants and children shouỉd not exceed 
70 mg.

Although unlicensed, the use of caspohmgin in neonates 
has been studied. A case series4 of 10 neonates (9 preterm) 
with invasive candidỉasis not responsive to am photeridn B 
and/or fluconazole reported that Candida spp. were deared 
bom  the blood in  all paáents in a mean oỉ 4.3 days aíter 
starting caspolungin therapy. Nlne neonates were given an 
initial dose ọf 1 mg/kg daily for the first 2 days foỉlowed by 
2 mg/kg daily for 15 to 21 dạys; the other was given a lower 
dose. UK licensed p rodua itựormation and the BNFC both 
suggest that neonates and inỉánts less than 3 months oỉ age 
may be given a dose of 25 mg/m2 once daily.

1. Lehmbecher T. Groll AH. Experieuces wtth che use of cstspohmgia in 
pudũtricpatlents. M ymsa2008; 51 (suppl I): 58-64.

2. pranklm JA. ti al. Recrospective scudy of the saíety of caspoíungĩn in 
ỉnununocompromised pedỉatric patỉents. Pedỉatr Ĩnfĩữ Dã J  2003; 22; 
747-9.

3. Groll AH, «  al. Treatmenc wìth caspohingta in immunocompromised
paedlatrìc patiencs: a multìcencre survey. J Antímicrvb ơtemother 2006; 
57: 527-35. '

4. Odio CM. ti  al. Caspotungin therapy of neonates with ínvasive 
candidUsỉs. Paiìatr Inf'đ Dá ĩ 2004: 23: 1093-7.

5. Zaoutls TE, fí aỉ. A prospective, multicenter study oí caspotungin íor the 
aeatment of documented Candida or AspergUlus iníections ta pediatric 
patients. PuUatria 2009; 123: 877-84.

6. Gamock-Jonea KP. Keam SJ. Caspoíungin: ta pediamc patíents with 
ỉungal ỉnỉectỉons. PaedùtrDrugs 2009; Ỉ l ỉ  259-69.

Administration in hepotic impairment. Patìents with mild 
hepatic impairment do not rèquứe dosage ađjustment. In 
patíents with moderate hepatic impairment (Child-Pugh 
score of 7 to 9), a daily dose of caspoíungin 35mg should 
be used after the inỉtíal dose of 70 mg; appropriate doses 
for patients vvith severe hepatic impairment have not been 
established.

Fungal eye infections. Fungaỉ keratitìs caused by Candida 
aỉbicans was successfully treated with extemporaneously 
prepared 0.5% caspolungin acetate eye drops after the 
patient íailed to respond to  one-m onths' treatment with 
topical and oral voriconazole. The eye drops were initially 
applied hourly for One -week followed by a Progressive 
decrease in the dose over a hirther 3 vveeks.1 Caspohmgin 
acetate 0.5% eye đrops have also been used vvith intras- 
tromal caspohmgin acetate 0.5% plus topical, oral, and 
intrasưomal vorlconazole for the treatment of a patient 
vyith atypical Altemaria keratitis.2

Caspoíungin acetate 0.5% eye drops are prepared 
aseptically by reconstituting a 50-mg vial of caspoíungin 
acetate with 10.5mL of normal saline1 or w ater for 
inỉection.2-3 A stability study3 lound that the solution was 
stable under retrigerated conditions (at about 4 degreesC) 
for 4 weeks and at room temperature (about 25 degreesC) 
for 3 days.

1. Hurtado-Sarrló M, t í  a i  Succcssíul topicaỉ applicaũon of caspoíungin in 
ihe treatmem of íungal keraiilis rcỉractory to voriconazole. Arch 
Ophthơlmoỉ 2010; 128: 941-2.

2. Ncoh CF, i t  a l. Trcatment oí Aỉtemaria keradtỉs with ỉmrastromaỉ and 
topical caspoỉungin in combinaiion with incrastrotnaỉ, topỉcal and oraỉ 
voriconazole. Ann Pharmaather 20 ỉ ỉ; 45: e24.

3. Neoh CF, tí  al. Stability of extemporaneously preparcd 0.5-percent 
caspofungin eye drops: a potentỉal cost-savings exerdse. Antìmừrob 
Agènís Chemoứừr 2012; 56; 3435-7.

A d v erse  Effects a n d  Precautíons
Adverse e£fects reported with caspoíungin have included 
diarrhoea, nausea and vomiting, Aushing, headache, íever, 
tachycardia, and venous complications around the iníusion 
site. Possible histamine-mediated symptoms have been 
rash, íađal svyelling, pruritus, sensation of warmth, or 
bronchospasm. Hypokalaemia and decreased red and vvhite 
blood cell counts are common. Anaphylaxís has occurred.

Raised liver enzyme values are common and there have 
been ỉsolated cases of hepatotoxicity; patients vvho develop 
abnormal liver íunction tests should be monitọred for 
deterioration in hepatic íunction. Caspohmgỉn may need to 
be given in  reduced doses to patients with hepatic 
impairment (see above).

Breast íeeding. Caspoíungin is excreted in  the breast milk 
of lactating anỉmals but the risk to breast-fed inlants is sug-

gested to be low. Recommendations in  licensed product 
iníormation vary; in the UK it recommends against use in 
women who are breast íeeding, while ìn the USA caution 
is advised.

Effects on the sldn. Severe to ã c  epidermal' necrolysis, 
which progressed and was eventually íatal despite sys- 
temic hydrocortisone and dlphenhydramine, developed in 
an elderly man given a dose of caspoíungin for dissemi- 
nated candidal iníection.1 The patient had developed tran- 
sient rash, responsive to corticosteroid and antihistamine 
ơeatment, after a previous dose.

1. Lee M-C, t í  ai. Caspoỉungỉn-induced severe toxỉc epỉdennaỉ necrolysỉs. 
Arot Phannaeaứưr 2010; 44:1116-18.

Hypersensitiviiy. Cross-sensltivity to caspoỉungỉn has been 
reported1 in a patient hypcrsensitive to micaỉungin.

1. Patel s, et aỉ. Immeđíate cross-hypersensỉtívity between mỉcaíungta and 
caspoíungta: a case report. J Oncol Pharm Pract 2009; 15: 187-9.

Porphyna. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Cenơe (NAPOS) and 
the Porphyria Cenơe Svveden, dassihes caspohmgin as 
probably not porphyrinogenic; it may be used as a drug of 
Erst choice and no precautíons are needed.1

1. th e  Dmg Daubasc tor Acute Potphyria. Available a c  hltp://www. 
drugs-porphytla.org (accesed 14/10/11)

Pregnancy. Caspohmgin has been shown to cross the pla- 
centa in animãl studies and was shown to be em bryotoác 
in Tdts and rabbitr, it was noted that there w ere no ade- 
quate and well-controlled studies in human pregnancy. 
Caspohmgin is generally only recommended in  pregnancy 
ư the benehts to the mother are consỉdered to outvveigh 
the risks to the íetus.

Interactìons
Aỉthough caspohmgúi is not appredably metabolised by the 
hepadc cytochrome P450 System, drugs that induce hepatic 
enzymes may increase its dearance. Such eííects have been 
noted with carbamazepine, dexamethasone, efavữenz, 
nevũapine, phenytoin, and rifampidn, and an  increase in 
the dose of caspohmgin should be considered in  padents 
who are also taking these drugs and vvho are no t dinically 
responding (see Uses and Administration, p. 574.3).

When caspofungin has been given with ddosporin, an 
ừicrease in the area under the concentration-time curve for 
caspohmgin, as well as increases in hepatic enzymes, were 
seen and use of the two' drugs together should be avoided 
unless the potential benefit outweighs the risk.

Caspotungin has resulted in decreased blood concentra- 
tions oỉ tacrolimus and therapeutic drug monitoring and 
appropriate dosage adjustments to tacrolimus are recom- 
mendẽd.

Antim icrobial A ction
Caspohmgin inhibits the synthesis of p-l,3-D-glucan, an 
essential component of the cell wall of m any fungi. 
Caspoíungin shows in-vừro activity against many Aspergillus 
spp. and is hmgiddal against Candida spp. induding 
non-albicans strains.

Pharmacokinetics
Plasma concentrations of caspoíungin ded ine  in a 
polyphasic manner after inưavenous inỉusion. The initial 
short a-phase occurs immediately post-inhision and is 
followed by a Prphase vvith a half-life of 9 to 11 hours; an 
additional longer y-phase also occurs tvirh 3 haư*)ife of 40 to 
50 hours. Plasma dearance is dependent on distribution 
rather than on biotransíormatìon or excretion. Caspoỉungin 
is highly bound to plasma protein. There is slow metabolism 
of caspoỉungin by hydrolysis and N-acetylation and 
excretion in íaeces and urinẽ.

Preparatíons
Proprielary Preporations (details are given in Volume B)

Single-ingredient PreparaHons. Ạrg.: Canddas; AustróL: Cand- 
das; Aiõtria: Canadas; Beíg.: Canddas; Braz.; Canddas; Canad.; Canddas; Chite  Canddas; china; Canddas (í*mjỉlr); Cz.; Canddas; Denm.: Canddas; Fin.: Canddas; Fr.; Canddas; GerCanddas; Gr.: Canddas; Hong Kong-. Candđas; Bưng.; 
Canddas; Indừr. Canddas; IrL: Canddas; Israel: Canddas; ItaL: 
Canddas; ỉpn: Canddas; Malaysiar. Canddas; Netít.: Canddas; Nortv.: Canddas; NZ: Canddas; Phũipp.: Canddas; PoL: Cand- 
das; PorL: Canddas; Rus.: Canddas (Kaacanac); S.Afr.: Cand- 
das; Singapore: Canddas; Spain: Canddas; SwetL: Canddas; Switz.: Canddas; Thai.: Canddas; Turk.: Canddas; UK: Cand- 
das; Ukr.: Canddas (KaHCHsa3); USA: Canddas; Venex.: Cand- 
das.

C h lo rm id a z o le  H y d r o c h lo r id e  ỊBANM. riNNMi
Chlormidazole, Chlorhydrate de; Chlormidazolí Hydrochlor- 
idum; Clomìdazole Hydrochloriđe; Clormidazol, hidrodoruro 
de; Hidroclortiro de clormidazot; iX/iopMpt/ja30Da 
ruqpoxnopuq.
H4<hlorobenzyl)-2-methylbenzimidazole hydrochloride. 
C,sH13CIN2,HCI=293.2
CAS — 3689-76-7 (chlormidazole); 54118-67-1 (chlormidazole 
hydrodìtorìde).
ATC — D01AC04.
ATC Vet — QD01AC04.
UNII — 0RH29TB95Ĩ.

Profíle
Chlormidazole hydrochỉoride is an imidazolé antiỉungal 
used topically as the hydrochloríde in the treatment oi 
fungal iníectìons oỉ the skin.

For a discussion oỉ the caution needed w hen using azole 
antưungals duting pregnancy, see under Pregnancy in 
Precautions of Fluconazole, p. 579.3.

Preparations
PropHetory Preparalions (details are given in Volume B) 
Single-ingredient Preparations. PoL: UmlungiddỶ.
MuM-ingre^ent Preparatỉons. PoL: Polfungidd.

C h lo rp h e n e s in  IBAN, piNNỊ 
Chlorphénésine; Chlorphenesinum; Cloríenesina; Klooriíe- 
nesiini; Klorfenesin; XnopệeHe3t4H;
3-{4-Chlorophenoxy)propane-1,2-diol.'
C,H„CIO3=202.6 
CAS — 104-29-0.
ATC — D01AE07.
ATC Vet — QD01AE07."
UNII — I670DAL4SZ.

ProỊỊỈle
Chlorphenesin has antìíungal and antibacterial properties. 
It has been applied locaỉỉy in mild uncompỉicated 
dermatophyte and other cutaneous inỉections and in 
vaginal iníections.

Chlorphenesin carbamate (p. 2022.2) is used as a skeletal 
musde rẽlaxant.

Adverse effects. Reíerences.
ỉ . Brown VL. Orton DL Two cases of ỉadal dennacỉcỉs due co chỉocphenestn 

in cosmetỉcs. Corttacĩ Dermatitừ 2005; 52:48-9.

Preparatìons
Proprietary Preparalions (details are given in Volume B) 
Single-ingredienl Preparotions. India: Dermidl.
Mubi-ingredienl PiepareHons. Austral.: ZSC; Braz.: Oto-
Bemovate; India: Derby Coob Exomega.

Cidopirox (BAN. USAN, riNNI 

Ciđopiroxum; Ciklopiroksas; Ciklopirox; Hoe-296b; Siklopir- 
oksi; UMKnớnnpoKC
6-Cydohexyl-1 -hydroxy-4-methyl-2-pyridone. 
C,2H,7NO2=207.3 '
CAS — 29342-05-0. ;
ATC —  D01AE14; G01AX12.
ATC Vet — QD01AEÌ4; QG01AX12.
UNII —  ỈM019ZDFÚ. : ■

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Cidopirox). A white or yellowish-white, 
crystalline powder. Slightly soluble in water; freely soluble 
in alcohol and in dichloromethane. P ro tea from light.
USP 36: (Cidopirox). A white to slightly yellovvdsh vvhite, 
crystaUine powder. SBghtly solubỉe in water; ừeely soiuble 
in dehydrated alcohol and in dỉchloromethane; soluble in 
ether. Store at a temperature of 15 degrees to 30 degrees. 
Protect from light.

Cidopirox olamine IBANM, USAN, riNNMi 

Cidopirox-Olamin; Cidopirox olamina; Gidopírox olaminum; 
Cidopiroxi Olaminurrí;: cídopiroxolamine;. Ctdopiroxum 

rOlarĩiinum;.íũklopiroksasríOỈaminas; .Ciklopirox-.olamin;
/ Ciklopiroxolamin;: Oklòpirox-olamin; Hoe-296; Sikloplroksio-. 
lamiiní; Síkloproks Olamín; 'CỈMKnonMpoKC OóaMHH.'• ■ '
The 2-aminoethanol salt ■ of • 6-Cydohexyl-1 -hydroxy-4- 
methyl-2-pyridone 

‘C12H17N02,C2H7N0=268.4 
CAS — 41621-49-2

The Symbol t  denotes a preparation no longer actively marketed
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ATC — D01AE14; G01AX12.
ATC Vet —  QDÔ1AEÌ4, QG01AX12 
UNII —  50MD4S84AP.
Pharmacopoeìaỉ. In  Chirt., Eur. (see p. vu), and us.
Ph. Ẽur. 8: (Ciclopirox Olamine). A whitc or pale yellovv 
crystalline powdcr. It exhibits polymorphism. -Slightly 
soluble in  water; very soluble in alcohol and in 
dichlorom ethane; slightly soluble in ethyl acetate; 
practicaỉly insoluble in cydohexane. A 1% solution in 
vvater has a pH of 8.0 to 9.0. P ro tea írom light.
USP 36: (Cidopirox Olamine). A vvhite to slightly 
yellowish-white, crystaUine povvder. Slightly soluble in 
vvaten very soluble in alcohol and in dichloromethane; 
practically insoluble in cyđohexane. pH oí a 1 % solution in 
water is betvveen 8.0 and 9.0. Store in airtight containers at 
a temperature of 5 degrees to 25 degrees. Protect ửom light.

U ses a n d  Adm inistration

Cidopirox is an antìíungal that is applied topically in the 
treatment of fungal skin and nail iníections, induding 
cutaneous candidiasis (p. 564.1). dermatophytosis, pityriasis 
versicolor (see skin Iníections, p. 568.1). and seborrhoeic 
dermatitís (p. 1689.1). It has also been used in the treatment 
oỉ vagínal candidiasis.

Xt is applied tvvice daily íor skin iníections, as a cream, gel. 
suspension, solution, or povvder; both the base and the 
olamine salt have been used, vvith Products containing the 
equivalent of 0.77% ddopirox base.

A lacquer contaúúng 8% ddopữox base is applied once 
daỉly for nail inỉections.

A shampoo containing 1 % ddopirox base is used tvvice 
vveekly for the ơeatm ent of seborrhoeic dermatitis.

Reíerences.
1. Gupti AK, Skỉnner AR. Cỉdopirox íor the ưeatment of superíidal íungal 

ỉníéctíom: a review. Ỉỉtí J Dcmatoỉ 2003; 42 (suppl I); 3-9.
2. Gupta AK, Nicoỉ KA. Cidopirox 1% ỉhampoo ỉor the treatmcm of 

seborrheic dermatítis. Irtí J Dermataỉ 2006; 45: 66-9.

A d v e rsẹ  Etteets
Irritation and pruritus have been reported aíter topical 
applỉcatỉon of ddopirox.

A ntìm icrob ia l A ctio n

Cidopirox has a wide spectrum of antiỉungal activity. It 
inhibits most Candida, Epidermophyton, Microsporum, and 
Trichophyton spp. and is also active against Malasscáa furfur. 
It has some antìbacterial activity.

Preparations
Praprietory Preparations (details are given in Volume B)

Single-ingredierit Preparalions. Arg.: Loprox; Mìcopirox; Mycos- 
tenf; Stieprox; AustraL: Stieprox; Austria: Bauaíen; Kitonail; 
Stieprox; Belg.: Mycosten; Braz.: Celamina; Derm Prox; Fungir- 
ox; Gino-Loprox; Loprox; Micolanũna; Mupirox; Sriprox; Canad.: Loprox; Penlac Stieprox; ơ iilr. Battalen; Fungopừox: 
Micopirox; Stịprox; China: Baữaỉen (E#?F); Daínegin ('ữRỊẽ 
át); Huanli (ĩfíJ); Sai Jie (ISS); Cz.: Batraỉen; Daínegin; Poli- 
naữ; Stìeprox; Dennu: Mycoíen; Sebiprox; Fin.: Sebiproxt; Fr.: 
Mycosquamt; Mycọster: Onyteq Sebiprox: Stìprox; óer.: Batra- 
íen; Cidocutan; Cidopolỉ; Inứnur Mykot; Nagel Baưalen; Sebi- 
prox; Gr.: Batraỉen; Candimyc Dafnegin; Kitonail; Mydopin 
Mycoladb Mycomycen; Neo-botacreme; Neo-mycodermob 
Rozolam; Stieprox; Hong Kong. Batrafen; Stieprox; Hung.: 
Batraỉen; Indừc. Batraỉan; olamin; Onylac Indon.: Batraíen; 
Loprox; Irí: Batraỉent; Oilatum Scalp Treatmentt; Stieprox; Israel: Batrafen; Cidodenn; Cidopoli: Pungứiail; Mycosier ItaL: Batraỉen; Bioginab Brumỉxol; Cidopoli; Daínegin; Midast; 
Micomicen; Micoxolamina; Roxolac; Sebìprox; Stiprox; Malay- sùc Stieprox; Mex.: Funamix; Loprox; Stiprox; Neth.: Baưalen; 
Loprox; Sebiproxt; Norw.: Sebiprox; Stieproxt; NZ: Baưaíen; 
Stieprox; Phũipp.: Stieprox; PÓL: Batraíen; Daỉnegin; Hascohin- 
gin; Mycosten; Pirolam; Polmail; Stíepiox; Port.: Battafen+; 
Mycostet; Sebiprox; Rus.: Batraĩen (EarpaộeH); Daửiegin 
(flaỘHM*HH); Singapore: Stieprox; Spain: Cidochem; Fungo- 
was: Midast; Ony-Tec Sebiprox; Swed.: Sebiprox; Swĩtz.: 
Batraíent: Cidocutan; Cidopoli; Datnegil Neot: Dalnegil; 
Mycoster; Sebiprox' Thai.: Loprox; Stieprox; Turk.: Canolen; 
Nibulen; UK: Oilatum Scalp Treatment’ USA: Cidodan; Loprox; 
Pedipirox; Penlac V eneĩ.: Batralen.

AWh-myadient Preparations. Arg.: Derm's; Piroaob Pityrum; 
Stieproxab Fr.: Kelual DS; Stiproxal; Trigopax; India: Flucort- 
C; Fluticare-C; Qlamỉn-F; Israel: Cidoderm-C; UK: Oilatum 
Scalp Intensive; USA: CNL Nail Kít.

Phonnoeopoeiol Preparolions
USP 36: Cidopừox Olamine Cream; Cidopirox olamine Topical 
Suspension; Cidopữox Topical Solution.

C l i m b a x o i e  /SAN, rìNNi
. Bay^-6975; Climbazol; Climbazolụm; MEB-6401; KnMM6a30n!
1 -(p-Chlorophenoxy)-1-imidazol-l -yl-3,3-dimethyl-2-buta:: 
none.
C15HưCINjOj=292.8 - :
CÁS — 38083-17-9. ...... .... ... .
UNII— 9N42ỜV7I54.

NOIE. The name Crinipan AD has been used as a trade mark 
for climbazole.

Pro/í/e
Climbazole ỉs an azole antiíungal induded in preparations 
for the topical treatment o( seborrhoeic dermatítis.

For a discussion of the caution needed when using azole 
antilungals during pregnancy, see under Pregnancy in 
Precautions of Fluconazole, p. 579.3.

ị Prẹparatìons *
Ị Propríelary Preparatiom (details are gỉven in Volume B)

; Muhi-ingredĩent preparotions. Arg.: Mencogrin; Micocert: Mico- 
; dual; Chile. Eucerin Shampoo Anticaspat; Eucertn Shampoo 
1 para el Tratamiento de la Caspa; Micodual; Node DSf; Sham- 
1 poo Anticaspat; Fr.: Node DS; Node Pt; Sebosquamf; Squa- 
I phane E; Squaphane P; Squaphane S; Squaphane: Squaphane; 
ị ĩtal.: Cue Soluzione Otologica; Pitiren; Port.: E/luvium Anti- 
ị caspaỷ: Veneỉ.: Node DS; Sensibio DS.

Clotrimazole ÍBAN, USAN, rlNNI
Bay-5097; Clotrimazol; Clotrimazolum; FB-5097; Klotrimatsoli; 
Kloưimazol; Klotrimazolas; Klotrymazol; Kn0TpnMa30B.
1 -(a-2-Chlorotrityl)imidazole.
C22H17CIN2=344.8 
CẦS —  23593-75-1.
ATC —  A01ABĨ8: D0ỈAC0Ĩ; G0ÌAF02.
ATC Vet —  ÒA01AB ì 8; ODO ỈACO1; QGO ĨAF02; QJ02A890. 
u m  —  G07GZ97H65.

NOTE. Compounded preparations of dotrữnazole may be 
represented by the (oUovving names:
• Co-dimasone ịPEN)—dotrimazole and betamethasone 

dipropionate.
Pharmacopoeias. In Chín., Eut. (see p. vii), Jpn, and us. 
Ph. Eur. 8: (Clotrimazole). A vvhite or pale yellovv 
crystalline powder. Practically insoluble in water; soluble in 
alcohol and in dichloromethane. P ro tea from light.
USP 36: (Clotrimazole). A white to pale yellow, crystallíne 
powder. Practically insoluble in vvater; íreely soluble in 
alcobol in acetone, in chloroỉorm, and in methyl alcobol. 
Store in ainight containers.

Uses and Administration
Clotrimazole is an imidazole antiíungal used topically in 
superhdal candidiasis (p. 564.1), and in the skin inlections 
pityriasis versicolor and dermatophytosis (see Skin Iníec- 
tions. p. 568.1).

Clotrimazole is applied topically tvvo or three times daily 
for 2 to 4 vveeks as a 1 % crcam, lotion, spray, or solution in 
the ưeatment of íungal skin iníeaions; a 1 % povvder may 
be used vvith the cream or solution and has been applied to 
prevent re-infection. The 1 % solution is also used topically 
íor fungal otitis extema. ClotrímazoIe is given as pessarìes in 
dosage regimens of 100 mg ỉor 6 days, 200 mg ỉor 3 days, or a 
single dose of 500 mg in the treatment of vulvovaginal 
candidiasis; súnilar doses are given as a 1, 2, or 10% vagiaal 
cream. It may be necessary to treat balanitis in male partners 
concurTently.

For the treatment of oropharyngeal candidiasis one 10- 
mg lozenge oí dotrimazole is dissolved in the mouth five 
times daily for 14 days. For the prophylaxis of oropharyn- 
geal candidiasỉs in patients receiving immunosuppressant 
therapy the dose is one 1 o-mg lozenge three times daily for 
the duraúon of the im munosuppressant ưeatm ent. 
Clotrimazole has also been given orally but has now been 
largely superseded by other azole drugs.

Sklde-cell d iỉease. Oraỉ dotrimazole has becn investi- 
gated for the ữeatment of sickle-cell disease (p. 1123.2).

1. Brugnara c  fí ũỉ. Thenpy with oraỉ dotríroazole íỉỉduces iohibirỉon of 
the Gardos diannel and rtducũon oỉ cryihrocyte dehydration ÚI patìeots 
with ãckle cell dỉsease. J Clitĩ Invtsi 1996; 97: 1227-34.

Adverse Effect$ and Precautions
Nausea, vomiting, unpleasant m outh sensations, and 
pruritus have been reported cưter the use of oral 
clotrimazole lozenges. Raised liver enzyme values have 
also occurred. Local reactions induding irrỉtation and a 
burning sensation may occur in patients ưeated topically; 
contaa allergic dermatitis has been reported.

Intravaginal preparations of dotrímazole may dama ;e 
latex contraceptives and additional contraceptíve measur :s 
are thereíore necessary. during local application.

Gastrolntestinal disturbance, elevation of Iiver enzymt s, 
dysuria, and mental depression have been reported aft :r 
oral dotrimazole (aỉthough this route is no longerused). F )r 
a discussion of the caution needed w hen using azc e 
anóhingals during pregnancy, see under Pregnancy n 
Precautions of Fluconazole, p. 579.3.

Porphyrid. The Drug Database for Acute Poiphyria, con I- 
pUed by the Nonvegian Porphyria Centre (NAPOS) ar d 
the Porphỵria Cenưe Svveden, dassiGes dotiimazole (f >r 
gynaecological use) as possibly porphyrinogenic; it shou d 
be used only when no saíer altemative is available and 
precautíons should be considered in vulnerable patíenu. 
Dermatological preparations are dassiíied as probably n )t 
porphyrinogenic; they may be used as drugs of first choii e 
and no precautions are needed.1

1. The Drug Daubase íor Acute Porphyria. Avaiỉable at: h ttp://w w  
drugs-porpbyria.org (accesseđ 14/10/11)

Antim icrobial A ction
Clotrimazole is an imidazole antiíungal with antimicrobi li 
aaívity similar to that of ketoconazole (p. 587.2).

Pharm acokinetics
vvhen applied topically cIotrimazole penetrates the 
epidermis but there is lỉttle if any systemic absorption. 
Absorptìon of 3 to 10% of a dose has been reported after 
vaginal use. Cloưimazole is metabolised in the liver 10 
inactive compounds and excreied in the faeces and urine

Preporations
Propõetary Preparotions (details are given in Volume B)
Singie-ingredìent Preporationi. Arg.: Aũorix: Cloiri-Q; clotrix: 
Dr Scholl's; Empedd: Eximius; Fiasole; Fungocop Premium; 
Ikolan; Klomazole; Livomonil; Medihmgol; Micodin; Micc- 
maxf; Micomazol Deo; Micomazol; Micosep B; Micosep; Micc- 
trim; Mycanden; Otrix; Panmicol; Pennykot; Sinamida Gyno; 
Siníung; Trimazol; AustraL: Canesten; chemisis Own Clozolr; 
Clofeme+; Clonea; Femizolf; Tinaderm Extraỷ; Topizol-(-; Aus- 
tria: Candibene; Canesten; Imazol; Myko Cordest; Pedikuroi; Belg.: Canestene; Braz_: ABC: Antimicotico Manelt; Canesten; 
Clomazen; Clomazol; Clotigent; Clotren; Clotriderm; clotrigel; 
Clotrizan-|-; CTL' Dermo-Trimazen; Dermobene; Dermoưizol; 
Gino-Canesten; Gino-clotrimixt; Gino-Trimazen; Kinastent; 
Miclonazol; Micotrat+; Neo Clotrimazyl; Trimazen; Canad.: 
Canesten; clotrimaderm; chile. Amela: Axasol; Canesten; clo- 
trúnin; Cotrisan; Creminem; Dcrmidn; Fungos; Funzal; Gyno- 
canesten; Konỉhmgil; Novacetol; Tclugren; China: Gyno 
Canesten (Sl/ỂỈT); Lin Guan (tt-S); Noah Smearing Film ( ìí  
ỈEiî lBI); Zhengmeiting (tEHíT); Cz.: Aknecolon Baycutent; 
Candibene; Candimax; Canesten: Candug; Clotricyd; Imazol; 
Jenamazol; Denm.: Canesten; Canvag; Fin.: Canesten; Fr.: 
MycoHydralin; Ger.: AntiíungolỶ; Canestcn: Caniíug; cloderm: 
Clotri OPT; Clotrigalen; cutistad; Fungidermf; Fungizid; Gilt; 
KadeFungm: Mycoíug; Myko Cordes; Mykotungin; Mykohaug: 
SD-Hermal; Uromykol; Gr.; Canesten; Faaodin; Hong Kong: 
Aristen; Can Vagt; Canasdermt; Candinoxt; Canesten; CIo- 
aeme; Clotri-Denk; Clozole; Cotren; Fungestent; Gyne-Loưe- 
min: Gyne-Zolet; Kamidn; Lotremin; Mycoril; Synesten+; Tri- 
clodermt; Hung.: Candibene; Canesten; Canifugt; India: 
Antican; Calcrem; Canazole; Cancap-VT; Candasia; Candido; 
Candid; Candinil; Canesten; Caníem VG; Canison; Cansoít; 
Cazol; Clenorush Torche; cloben; Clodp: Clogen; Clomax; Clo- 
trin-V; Clozol; CTM; CTZole; Decand; Demazole; Endid; Fungi- 
mac Gynostatum; Imidil: Inưamol-V6; Kundo-V; Leozole: 
Loưil; Lotrim; Mycodd; Mycoclcan Mycoderm-C; Niíugal; 
Nuíorce Dust Powder; Nuíorce Mouth Paint; Nulorce V6; Ora 
loz; Ortho Applicaton Suríaz: Inảon.: Bemesten; Canesten 
donitiat; Fungidennt; Gyne-Lotreminf; Kranos; Loưemin 
Medistent; Trimadant; h i .:  CanazoIe Clotrimazolet; Canesten Israd: Agisten; Clothree; Clotrimaderm; Fungicare; Myco-Her 
mal; Oralten; ItaL: Antimicotico: Canesten; Cangib Gyno 
Canesten; Malaysìa: Candazole; Candld; Canesien; Clomazolef 
Fungidp; Gyne-Lotremin; Lotremin; Taraten: Mex.: Altenalỷ 
Candimon; Candiphen; Canesten: Clocan; Clomacin; Dermas- 
ten; Euroderm; Iiferzol; Lodirtrem; Lomecan VỶ; Lotrimin; 
Rangynt; Tenescan; Toczol; Traxelan; Neth.: Canesien; Imazol; 
Parvemaxolt; Norw.: Canesten; NZ: Canesten; Clocremet; Clo- 
mazol; Clotrihexalt; clouimaderm; philipp.: Candid V6; Candi- 
va; Canesten; Canison; Cloriíort; cloxy; Gixaderm; Gynesol; 
Vaữ; Vagizol; YeastazoJ; Pol.: Canestent; Imazol; PorL: 
Canesten; Diomicete; Gino-Canesten: Gino-LoưemineỶ; Lotre- 
mine; Micolysin; Nalbix; Pan-Fungex; Rus.: Amydon 
(Amhkxoh); Antilungol (AimiộyHron)t; Candibene (KaHHHÕCHe); 
Candid (KaHAtut); Candid V6 (Kaaana B6); Candizole 
(Kaiunoon); Canesten (KaHecTSH); Canison (KaHH30H); Imidil 
(H m a bh ji); S.Afr.: A-Por; Canalba; Candaspor; Candizole; 
Canesten; Canex; Clomaderm; Closcript; Covospon Dynaspor; 
Fungispor; Gynezob Gyno-Trimaze; lnnospore; Medaspon 
Mícomisan; Mycoban; Mycohexalt; Normospor; Pinaspon Stie- 
mazolf; Trimaze; Xerasport; singapore. Candazole; Candid; 
Canesten; Cotren; Cristan; Myco-Hermal; Mycoril; Sastid Anti- 
Fungal; Spain: Canesmed; Canespie Clotrimazol; Canesten; 
Fungideimo; Glne Canesten; Swed.: Canesten: Switz.: Acneco-

All cross-reỉerences reíer to entries in Volume A
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lor; Aknecolon Canestene; Corisol; Fungotox; Gromazol; Gyno- 
Canestene; Imazol; Undex au dotrimazole; Thai.: Caginal; 
Canasone; Canazol; Candazole; Candex; Candid; Candinox; 
Canesten; Cenecon; Chingazol; CIomaz; Clotri; Clotrídn; Clo- 
liũned; Comatt; Comazol; Cotren; CSTt; Deỉungo; Dermaten; 
DermizoIe; Fadaef; Fango Cream; Fungi; Fungicon; Pungiderm; 
Gynebo; Gynestìn 200; Gyno-Clotrin; Gynosten; Hofra B; 
Hofra; Kanezmf; Kenet; Klamađn; Lamazone; Lyma; Manoma- 
zoIe; Mycoda; Mycoderm-C; Mycoril; Mycotopic; MycozoIe; 
Myda; Nestic P-Gyzole; RanoTroct; Taraten; Vagizole; Vama- 
zole; Vanesten: zẽma; Turk.: Canesten; clozot Pungostent; 
Gyno-Canesten; UK: Canesten Combi; Canesten; Pungederm; 
vkr.: Candibene (KanaHÕeHe); Candid (KansHA); Imazol 
(ỈĨMa30Ji); USA: Fungi Cure Intensive; Gyne-Lotrimin; Lotrimin 
AF; Lottimin; Mycelex-7; Mycelex; Venez.: Canesten; ClortUen; 
Ciocrúol; Pugolin; Ginolotricomb; Gyno Canesten; Imazol; Ipa- 
lat; Micozol; Polik.

Mubi-ingredient Preparcrtions. Arg.: Becortín; Calmurid; Cortis- 
pec; Dicasone Complex; Empedd Con; Gentacort plus; Hongal; 
Lotricomb; Micomazol B; Quadridenn; Quiacort G Plus; Vagi- 
san Compuesto; Vitacortil; AustraL: Canesoral Duo; Femazole 
Duo; HydrozoIe; VagiClear Duo; Austrũr Imazol Duo; Myko 
Corđest; Belg.: Lotridenn; Braz.: Baycuten; Canad.: Canesoral 
Combl-Pak; Lotriderm; Chữa B-Laboterol; Baycuten; Clotri- 
min-B; Creminem-B; Cutanil; Denniòn B; Donomix; Locrim; 
Lotridenn; Novadrd; Novamela; Telugren Plus; Tribesona; Ckờuc Clotrasone (ĩf Shan Qing (dií£); shuang Zuo Tai 
(XK®&); Cz.: Imacort; ImazoI Plus; Dertm.: clotrason; Gạ.: 
Antífungol+; Baycuten HC; Fungidexaii; Imazol comp; Imazol 
Plus; ừnazol- Lotricomb; Mykõ Cordes Plus; Gr.: Lotriderm; Hong Kong: Candacort; Canesten HC; Clobert-Gt; Clobeta-G; 
Clotrim-Bt: Clotrinolon; Cobetsolt; Dermadoít; Detzid-C; 
Lozopin+; Synco-CFNf; Triđerm; Tridewelf: Uni-Quadennt; India: Adcort; Advin-NC; Alidetma; AI vú Arima; Atasob Bada- 
sia-CG; Bađasia-CN; BC-Zole; BC-ZoIe; Bedasone-C; Bedodd- 
G; Bedodd; Bedocin-O; Bedolab-CG; BedoIab-NC; Bedotis-C; 
Bedotis-CG; Becmet-CG; Becmet-CG; Bectop; Benda,- Bestec 
Bestonim C; BestopU^N; Bugderm; Caltec Candasia-B; Candì- 
bioric Candid B; Candid Ear Drops; Candid-CL; Candid-TV; 
Candidenna +; Candiderma; Candigcn-BG; Candỉkit-N; Candi- 
vate; Canesten-S; Canison-B; Canison-BN; Canison-C; Cano- 
denna; Cazo1-B; CBL; Ceũox-Cĩ; Cezel-PT; Ciprolar-FC; CỊCD; 
clenorush; clevyx; Clima-V; Clingen Plus; clingen; Cloat-V; 
Cloben-G; Cloben; Ciobiotìc Clocain; clodp B; clodp NB; Clo- 
daz-V6; Clohing GM; Clofung-G; Clofung-N; Clohmg; clomax 
BN; Clomax-B; CIomax-BG; Clomydnt; Clorid-B; CỊovar-V; 
CIozed; CNB; Convoy; Corge-C; Cuticare; Cutigard; DandruS 
Plus; Decand B; Decand BG; Dermaspan; Derminob Diprogen; 
Drep; Drocort; Eligao; Epicort-GC; Eveibate; Evergum; Excan; 
Flucodp; Fourderm AF; Fubac; Fungi-BC; Fungidrops; GCB; 
Gentacort-MF; Gentalene PIus; Gentalene-C; Ginal-V; Ginal-V; 
Ginlac-V; Híll-V; Hydrozole; IFB; Ifydo-G; Imida B; Imidil PIus; 
Imidil-CV; Iníabact; Itchasia; Itchicos; Itchicure; Itchipol; 
Lamonte-BG; LBC; Leobet-NC; Leozole-B; Lottiderm; Loữil-B; 
Lotril-BG; Lotril-LB; Mycoderm; Myconlp-G; Mycononn; 
Mycotic Naderm RF; NC Derm; Neobate; Neodp FC; Ndugal-B; 
Nivate-NC: Nuforce-CD; Nuíorce-GM; Olotìc Ondenn; Otek- 
AC Plus; Otichek; Otìden; Otìdenn; OtìAox; Otodn-O; Otodn; 
Otocos; Otosym; Sigmaderm; Sofradex-F; Surfaz-SN; Surỉaz; 
Translipo-Triple; ỉndon.: Baycuten-N; Heltìskint; Looiderm; ỉrL: Canesten HC; Lotriderm; Israel: Agisten I; Agisten with 
Aloc Vera; clotrũone; Hydroagisten; Polycutan; Tevacutan; Tri- 
derm; /ta i: Desamix EHc; Medon; Malaysia: Baycuten Nt; 
Betamethasone clo; Candacort; Candid B; Tridenn-C; Mex.: 
Barmidl Compuesto; Baycuten N; Baycuten; Bedogcn; Bedo- 
tiin; Bettigen; Clotridna; Gelmidn; MidobeC Pmbagen; Quad- 
riderm NF; Qudermin; Triderm; Xylodenn; Neth.: Imazọl Duo; NZ: Canesten Duo; Phữipp.: Baycuten; Candacort; Candibec; 
Clotrasone; Combiderm; Tridenn; Pol: Imazol Plus; Lotriderm; 
Triderm; Port.: Baycuten; Beta-Micoter; Flotiran; Quadriderme; Sus.: Akriđerm GK (AxpnaepM nc>; Candibiotic (KaníHổHOTHK); 
Candid B (Kaiuuut B); Candiderm (KaHttHAepM); Cauison plus 
(KaHH30H Ilnioc); Meưogyl Plus (Merponui ILuoc); Triderm 
(Tpttaepn); S~Afr.: Lotridenn; Sừtgapore: Candacort; Canesten 
HC; Combiderra; Gentriderm; Gentrisone; Modaderm; Neo- 
derm; Saerogenta-A; Tridenn; Spairt: Beta Micoter; Clotrasone; Switz.: Imacon; Imazol; Triderm; Thai.: Bacda-B; Canasone 
CB; Canazol-BE; Candacon; Candex Plus; Chingazone; Derád- 
C; Fada-B; Fango-B; Fungicon; Fungiderm-B; Gynesten-Bf; 
Gynestin; Mycosone-B; MycozoIe-B; Myda-B; Myrazole-B; 
sẽma-X' Tvvina; Zema Bf; Turk.: ImazoI; UK: Canẽsten HC; ukr.: Candibiotic (KanaHÕHOTHK); Candid B (KaiuKa-E); Candi- 
derm (KaHSKaepM); cloaex (Knoipexc); Cloưisal (KncnpHcan); 
Imacon (HMaxopT); Triacutan (TpHaxyTaH); Triderm (TpaaepM); 
Vagiklin (Banuuuu); USA: Lotrisone: Vattt.: Baycuten N; 
Lotricomb; Lotrisone; Triderm.
pbormqcopoeiol Preporations
BP 2014: ơotiimazoIe Cream; Clotrimazole Pessaries;
USP 36: CIotrimazoIe and Betamethasone Dipropionate Cream; 
Clotrimazole Cream; Clotrimazole Lotion; CIotrimazole 
Lozcnges; Clotrimazole Topical Solutíon; clotrimazole Vaginal 
Tablets.

cloxỉquine ỊríNNl
5-Chloro-8-hydroxyquinoline, ,Cloxjquina, Cloxiquinum, 
Cloxỵquín, Clóxyquín (USAN), KnoKoĩxviH
5-Chỉoroquinolin-8-ol. ' ” 1

X 9H6CiNa=1796 ^

CAS — 130-16-5.
Úm—BPF36HÌG6S.
ProỉiỊe
Cloxiquine has been included in preparatìons used topically 
for the treatment of ỉungal and bacterial skin infections. It is 
a component of halquinol, p. 309.1.

Preparations
Proprietory Preparations (details are given in Volume B)
Muhi-ingredient Preparationi, Austria. Decodenn trivalentt; Indon.: Decodenn 3.

Croconaxole Hydrochloride iriNNM ì 

Cloconazole Hydrochloride; Croconazol, Chlorhydrate de; 
Croconazol, hidrodoruro de; Croconazoli Hydrochỉbridum; 
Hidrodoruro de croconazol; 710674-5 (croconazole); 
KpoKOHa3ona rnflpoxnopnfl.
l-(Ho-[(m-Ghlorobenzyl)oxy]phenyi}vinyl)ỉmidazole hydro- 
c h l o r i d e . ■ ■ ■ • .■  ‘ ■
C18H,5CIN20,HCI=347.2 .....  “ ....  -
CAS — 77ì 75-51-Ũ (croconazole). \
UNII — IỌWFH323HZ

Pharmacopoeias. In Jpn.
Protìịe
Croconazole is an imidazoie antihmgal used topically in the 
treatment of superScial cutaneous candidiasis, dermato- 
phytosis, and pityriasis versicolor. It is applied as a 1% 
cream or gel containing the hydĩochỉoride.

For ạ discussion of the caution needed when using azole 
antìhingals during pregnancy, see under Pregnancy in 
Precautìons of FIuconazoie, p. 579.3.

Preparations
Proprietary Preporations (details are given in Volume B) 
Single-ingredient PreporaSonỉ. Jpn: Pilzdnt.

E b e rc o n a z o le  N H ra te  ỊriNNMì
•Ểberconazole, Nitrate de; Eberconazoli Nitras; Nitrato de
■ eberconazol; 36epKOHa3ona Hvnpar.
(±)-l-(2,4-Dichloro-10,11 -dihydro-5H-dibenzo[ad]cyclohep- 
ten-5-yl)irnidazole nitrate.
C,8HhC12N2,N03=39U  
045—  128326-82-9 (eberconazole).
ATC — D01ACỈ7. .......
:ÃĨC Vét — QD0ỈAC17. .......

ProíịỊe
Eberconazole nitrate is an imidazole antihingal used 
topically as a 1% cream in the treatment of superSdal 
lungal inỉections of the skin.

For a discussion of the caution needed when using azole 
antíhmgals during pregnancy, see under Pregnancy in 
Precautions of Fluconazole, p. 579.3.
Reíerences.

1. del Palacio A. et al. A double-blind randomÌ2ed comparatíve trial: 
ebcrconazoIe 1% cream venus cỉotrímazoIe 1% cream tvvice daiỉy ỉn 
Candỉda and dermatophyte sldn ỉnỉeaỉons. Mycosa 2001; 44: 173-80.

2. Replso Moniero Ta t í  al. Hberconazoie ỉ % cream is an eữective and saỉe 
altemative for dermacophytósis ưeatment: muIticenteL randomized, 
doublc-blind, comparative trial wiih miconazoỉe 2% cream. ĩnt J 
Dtrmatoi 2006; 45: 600-4.

Preparations
Proprietary Preparatiom (details are given in Volume B)
Sỉngle-ingredient Preparathns. India: Ebemet; spain: Ebennac 
Ebẽmet; Ebertop; Turk.: Ebemet.

Econazole IBAN, USAN. riNNÌ 
Ecọpazol* Éconazole, Econazolúm; Ekonatsoli; Ekonazoi; 
Ềkorẫzolas;3KOHa30P ,
1-E2,4-Dichlọro-(ì-(4-Ghl.qrobenzylọxy)phenethỳi]imrdazolẹ.
CjaHi5a3NJ0=38Ĩ.7 , ‘ -
CĂS — 27220-47-9 . , .  . .
lATC s—  D01AC03; G0ỈAF05. , -r . • b - . / r  i  z - •  ; 
-ATCVet —  QDOIACOÌ QG01AF05. ' J r ‘
UNII —  6ZIY2V4A7M. ,

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Econazole). A white or almost white powder. 
M.p. 88 degrees to 92 degrees. Practically insoluble in vvater; 
very soluble in  alcohol and in dichlcromethane. Protect 
ừom light.

Econazole Nitrate IBANM, USAN, rtNNMI 
C-C2470; Econazol,,mtrato ■ de;. .Éconazole; .nitrate :d';. 
Econazoli Nitras; Econazolnitrat ■ Ekonatsolinitraatti; Ekona- 
zolnitrat; Ekonazol-nitrát; -£kồnầzoro >nĩtratas; V Nitrato de 
econazof; R-14827; SQ-13050; 3KÓHa3ọnầ Hvrrpat ■
(±)-1 -[2,4-Dichloro-3-(4-chlorobến2ỷìòxy)phenethyl]imid- 
azole niừate l ' " ' , , '
Ct8HI5a 3Nj0 ,HN03=4447 , '  r  '
CAS —  24169-02-6 (econaỉole nitrate); 68797-31-9 í(±)~ 
econaĩQÌe niữate). - -- - -• >■ -t'. V
ATC —  D0IAC03; G01AF05. 5“ -*
ATC Vet —  Q D01AC03;Q G0TAF0S.’  ,v•
UNII —  H438VVYN10E.

Pharmacopoeias. In Chín., Eur. (see p. vii), and ús.
Ph. Eur. 8: (Econazoỉe Nitrate). A white or almost white 
crystalỉine povvder. Very slightly- soluble in water; slỉghtly 
soĩuble in ãlcohol; sparingly soluble in dichloromethane; 
soluble in methyl alcôhol. Protect from lighL 
USP 36: (Econazole Nỉtrate). A tvhite OT practically vyhite, 
crystalline powder, with not more than a slight odour. Very 
slightly soluble in water and in ether; slỉghtly soluble in 
alcohol; sparìngly soluble in chloroíorm; soluble in methyl 
alcohol. Protect irom light.

U ses and Adm inistration
Econazole is an imidazole antíỉungaỉ used topically in the 
treatment of superCdal candidiasis (see p. 564.1) and in 
dennatophytosis and pityriasis versicolor (see Skin Iníec- 
tions, p. 568.1).

EconazoIe nitrate is applied topically up to 3 times daily 
as a 1% cream, lotion, povvder, or solutìon in the treatment 
of íungal skữt inỉections. Treatment is contínued ỉor 2 to 4 
weeks. It is also used in the treatment of vaginal candỉdiasis 
as pessaries of 150mg once daily at bedtíme for 3 
consecutíve nights; a single dose of 150mg in a long-acting 
íormulatìon has also beea used. Intravaginal use of 5 g of a 
1 % aeam  once daily at nighphas beeit given íõr 2 weeks. A 
1% cream may be ũsed coricurrently for the tteatment of 
vulval inỉections or for the treatment of balanitis in a male 
partner.

In the treatment of hmgal inỉecìions of the naiỉs, a 1 % 
cream or lotion is applied once daily and covered with an 
ocdusive dressing.

Econazole nitrate has also been used as eye or ear drops. 
EconazoIe sulỉosalicylate has also been used.

A dverse  Effects a n d  Precautions
Local reactions induding buming and iiritation may occur 
when econazoỉe nitrate is applied topicaỉly. Contact 
đermatitis has been repoited rarely.

Intravaginal preparations oỉ econazole may damage latex 
contraceptiveỉ and additỉonal contraceptive measures are 
thereíore necessary during local application.

For a discussion of the caution needed when using azoIe 
antiíungals during pregnancy, see under Pregnancy in 
Precautions of Fluconazole, p. 579.3.

Porphyrio. The Dnig Database for Acute Poiphyria, com- 
piled by the Nortvegian Potphyria Cenưe (NAPOS) and 
the Porphyria Centre Sweden, classiCes econazole (for 
gynaecological use) as probably porphyiinogenic it should 
be prescribed only for compelling reasons and precautions 
should be considered in all patients. Deimatologicaỉ pre- 
parations are dassihed as probably not porphyrinogenic; 
they may be used as' drugs of first choice and no precau- 
tions are needed.1

I. The Drvg Database íor Acute Porphyria. Avaiỉabỉc ai: hnp://wmv. 
drugs-porphyria.org (accessed 14/10/11)

Antim icrobial A d io n
Econazole is an imidazole antìỉungal with antimicrobial 
activity sũnilar to that of ketoconazoIe (p. 587.2).

Pharmacokỉnetìcs
Absorptỉon is not signiíicam  when econazole nitrate is 
applied to the skin or vagina.

P reparations
Proprirtory Prepanriions (details are grven in Voỉumir B)

Single-inpedìent Preporatíons. Arg.: Dennodtran; Excelentia 
Antmũcotico; Micodde; MicoUs; Micotex; Nomicon; Novo Parạ- 
micon; Sinamida Econazol; Austral.: Dennazolef; Pevạrýl; Aus- 
tria: Gyno-Pevaiyl; Pevaryh BeỊg.: Pevaiyl-h Bniz.: bermazol; 
Micostýl; Chite. Micolis; chừia. Conỉort (ãítìlậ); ộz.: Gyno- 
Pevaryi; Pevaryh Dam.: Pevarylt; Firu: pévarylt; Fr.: Denna- 
zol; Pongerylt; Pongileine; Gyno-Pevaryk Mycoapaisyl' Myco- 
sedermyl; Myleugỹn; Pevaryl; Ger.: Epi-Pevaryl Pv; Ẽpi- 
Pevaryl; Gyno-Pevaryb Gr.: Bismultin; Fungistat; Mycobacten 
Nectarmidn; Penicomb; Pevaryl; Uniiun^n; Hong Kữrtg:

The Symbol t  denotes a preparation no longer actively marketed
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Ecomi; Econitet; Ecosone-ị-; Ecozol; Heads Shampooỷ; Huti0.: 
Gyno-Pevaryl; Pevaryt India: Ecanol; Iii.: Ecostatint; Gyno- 
Pevarýl; Israel: Gyno-Pevaryl; Pevaryl-b ItaL: Dennazolf; Eco- 
dergin; Ecomesol Ecomi; Ecorex; Ecosteril; Ganazolo; Iỉcnec; 
Miẽõs; Pevaryl; Polinazolo; Malaysm: Gyno-Pevaryl; Mcx.: Are- 
colex; Micostyl; Pevaryl; Neth.: Pevaryl; Norw.: Pevaryl; NZ: 
Ecremet; Pevaryl; Phứỉpp.: Pevaryi; PoL: Gyno-Pevaryl; 
Pevaryl; Pevazol; Port.: Gyno-PevaryL' Pevaryl; Rus.: Ecalin 
(3xajmH)t; Ecodax (3icoaa*c); Gyno-Pevaryl (THRo-ĨIeBapiui); 
ừenec (ííộeHex); SJLfr.: Ecodetmt: Econal-Cf; Gyno-Pevaryl; 
Pevaiyl; singapore. Gyno-Pevaryỉ; Pevaryl; Spain: Ecotam; 
Micoespech Swed.: Pevaryl; Switz.: Gyno-Pevaryl; Pevaryl; Thai.-. Econ; VK: Ecostatint; Gyno-Pevaryl' Pcvaryl; Ukr.: Eco- 
dax (Exoauc); USA: Ecoza; Spectazole; Venez.: Gyno-Pevaryl; 
Miconax; Pevaryl.

Muhi-ingredient Preparotions. Arg.: Diflunazol; Filodenna Plus; 
Griseocrem; Griseoplus; Austria: Pevisone; Belg.: Pevisonet; China-. Fu Yan Ning (ttT*1?); Ji Bai Fu rS O H ); Pevisone (iẾ 
Slfô); YiPuQing ( t t í # ) ;  Zhaohuile (SỊBẸíS); Denm.: Pevison; 
Pevisonet; Fin.: Pevisone; Fr.: Pevisone; Ger.: Epipevisone; Gr.: Pevison; Hong Kong: Ecocort; Pevisone; Triamecon; Trico- 
nazole; India: Bestopic; Cobedcrm-Ht; Ecodax-G; Halog-E; 
Mediron; Israel: Pevisonet; líal.: Pevisone; Malaysia: Aecoras; 
Ecocort; Econazine; Endix; Kiíugan; Nonv.: Pevisone; philipp.: 
Nizolex; Pevaryl HPt; Pevisone; Pol.: Pevisone; Port.: Pevisone;S.Afr.: Pevisone; singapore. Ecocon; Econazine; Epiderm; Pevi- 
sone; Swed.: Pevisone; Switz.: Pevisone; Thai.: Ecocort; Eco- 
derm; Econazine; Tricozole; UK: Econacort+.

Pharmacopoeial Preparotionỉ
BP 2014: Econazole Cream; Econazo1e Pessaries.

Enilconaxole IBAN, USAN, rlNNI
Enilconazol; Ếnilconazole; Enilconazolum; Enilkonatsoli; 
Enilkốnazol; R-23979; 3HHTiK0Ha30n. 
(±)-l-(fỉ-Allyloxy-2,4-dichlorophenethy[)imidazole. 
C „ H 14ơ j NÍO=297.2 
CAS —  35554-44-0.
ATCVet — QD01AC90.
UNII —  6KONOP3XQ6.

Pharmacopoeias. In Eur. (see p. vii) íor veterinary use only. 
Ph. Eur. 8: (Enilconazole íor Veterinary Use; Enilconazolc 
BP(Vet) 2014). A dear, yellovvish. oily liquid or solid mass. 
Very slightly soluble in water; freely soluble in alcohol. in 
methyl alcohol, and in toluene. Store in airtight containers. 
Protect from light.

Pro/Ị7e
Enilconazole is an imidazole antiíungal used topically in 
vetcrinary m edidne íor the ưeatm ent oí hingal skin 
míections in cattle, horses, ạnd dogs. It is also used by 
inhalation for the ơeatm ent óf aspergillosis in ostriches.

Fentỉconazole Nìtrate
(BANM, USAN, riNNMI
Fenticonạzol, nitrato de; Fenticonazole, Nitratẻ de; 

-Fenticonazol1' Nitras;. Fenticonazolnitrat; Fentikonatsolini- 
traatti; FếrịtỊkonazolnitrat; Fentikonazol-nitrát Fentikonazolo 
nitratas; Nitrato de fenticonazol; Rec-15/1476; ©eHTOKOHa-
3ona HmpaT."
'(±)-Ì-Ị2,4-D ichloro-p-{lp-(phenytthio)benzyl]oxy}phenethyl] 
ím idázólè m ónòhiừate.
CJ4HjoCljN2ổS,HNÓ3=518.4 r
CA5 —-72479-26-6 (fenticonazoìè); 73151-29-8 (fenticonazole
mtrơte).
'ATC-— Ò01ACÍ2; GỎỈAF12.
ATC Vet-~ QD01AC12; QG01AF12. 
u m  — 8V4JGC8YRF:

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Fenticonazole Nitrate). A vvhite or almost 
white, crystalline powder. Practically insoluble in water; 
sparingly soluble in dehydrated alcohol; íreely soluble in 
dũnethyUoimamide and in methyl alcohol. Protect from 
light

U ses a n d  Adm inistraHon

Fentíconazole is an únidazote anáíungal used locally as the 
nittate in the ơeatm ent of vulvovaginal candidiasis 
(p. 564.1). A 200-mg pessary is inserted into the vagina at 
bedtime lor 3 nights or a 600-mg pessary is inserted once 
only at bedtime. It is also avallable as a 2% vaginal cream; 
5g ís insened in to  the vagina twice daily íor 3 days. 
Fenticonazole niơate is also applied topically as a 2% cream 
or solutíon for the tteatm ent of íungai skin iníections.

R e v ie w s .
I . V crald i s. M ilan i R. T opical íe m ic o n a io le  in  d c im a to lo g y  a n d  

gynaeco logy : c u n e n t  ro le  in  ứ ierap y . D n iỊs  2008: 68: 218 3 -9 4 .

A d v e rse  Effects a n d  Precautions
Bum ing and itching have been reported aíter the 
applỉcation of fenticonazole niơate.

Inưavaginal preparatìons oỉ ỉenticonazole may damage 
latex conưaceptives and additional conưaceptive measures 
are thereíore necessary during local application.

For a discussion of the caution needed when using azole 
antiíungals during pregnancy, see ũnder Pregnancy in 
Precautìons of Fluconazole. p. 579.3.

A ntim icrob ia l Action
Fenticonazole is an imidazole antifungal active against a 
range of organisms induding dennatophyte pathogens, 
Malassezia furfur. and Candida albicans.
Preparatíons
Proprietary Preparations (details are given in Volume B)

Single-ingredlent Preparcrtionỉ. Austria: Lomexin; Btlg.: Gynox- 
ì in; Braỉ.: Fentizol: Lomexin; Cz.: Lomexin; Fr.: Lomexin; Ter- 
! lomexin; Ger.: Fenizolan; Lomexint; Gr.: Lomexin; Hung.: j
Ị Gynoxin; Lomexin; IrL: Gynoxin: Lomexin; ItaL: Falvin; I
! Lomexin; Lorenil; Mex.: Lomexin; Neth.: Gynoxin; PoL:
‘ Gynoxin; Port.: Lomexin: Rus.: Lomexin (Homckchh): S.Afr.: <
ị Lomexin; Spain: Laurimic Lomexin; Turk.: Gyno-Lomexin; 
í UK: Gynoxin; ukr.: Lomexin (/Iomckchh); Venez.: Mycoíentin. I

I Fluconazo!e ỊBAN. USAN, HNNI 
ị Fluconazol; Fluconazolum; Flukonatsoli; Flukonazol; UK- 
I 49858; (D/iyKOHa3on.
Ị 2-(2,4-Difluorophenyl)-1,3-bisd H-1,2,4-triazoỉ-1 -yl)propan-2-

ol.
C13H12F2N6O=306.3 
CAS — 86386-73-4.
ATC —  D01AC15; J02AC01.
ATC Vet — QD01AC15; QJ02AC01. 
u m  —  8VZV1Q2JFY.

ị Phantracopoeias. In Chín., Eur. (see p. vii), and ƯS.
I Ph. Eur. 8: (Fluconazole). A white or almost vvhite,
; hygroscopic, crystalline powder. It exhibits polymorphism. 
i slightly soluble in vvater; íreely soluble in methyl alcohol;
Ị soluble in acetone. Store in airtight containers.

USP 36: (Fluconazole). A white or almost white, crystalline 
powder. Slightly soluble in water; soluble in alcohol and in 
acetone; sparíngly soluble in chloroíorm and in isopropyl 
alcohol; íreely soluble in methyl alcohol; very slightly 
soluble in toluene. Store in airtight containers at a 
temperature below 30 degrees.

Incompatibility and ỉtability. Reíerences.
1. L or £ . et al. V ìsual com patib ility  of Q uconazole  w ith  c o m m o n ly  uscd  

ín je a a b le  d rugs d u rín g  s im u la ted  y-site  a d m in is tra iio n . A m  J  Hoip 
P hann  1991; 48 : 7 4 4 -4 .

2. C ouch  p. et ai. S iab iỉiiy  of H uconazolc  a n d  a m in o  acids in p a re n tc n t  
n u tr ic n t  Solutions. A m  J  Hữỉp Pharm  1992: 49: 1459 -62 .

ị 3. H un t*Fugate  AK. et a i  S tabiliry o ỉ f luconazo ỉe  in in jec tab le  Solutions. A m  
J  Hosp Pharm  1993; 50: 1186-7 .

4. lsh ỉsaka  DY. Visual c om patib iỉiiy  o í O uconaro lc  vvith d rugs gi ven  by 
c o n tin u o u s  in íu s io n . A m J H o sp P h a n n  1994; 51: 2 2 9 0  a n d  2292 .

5. D otson  B, Churchvvell MD. Physica l com paiibiU ty o í 4 %  sod ỉum  c iư a te  
w ỉth  2 3 .4 %  so d iu m  c h lo n d e . f luconazo le . a n d  m ic a ỉu n g in . A m  ì  Htalỉh- 
Sy tíP harm  2011 ; 68: 377 -8 .

U ses a n d  Adm inistration
Fluconazole is a triazo!e antiỉungal used for superíidal 
mucosal (oropharyngeal, oesophageal, or vaginal) candi- 
diasis and for íungal skin iníections. It is also given for 
systemic iníertions inđuding systemic candidiasis, cocd- 
dioidomycosis, and cryptococcosis, and has been tried in 
blastomycosis, histoplasmosis, and sporotrichosis. The place 
oi fluconazole in the treatm ent of íungal infections is 
discussed in the various sertions under Choice of 
Antííungal, p. 563.1. Fluconazole has also been used for 
the ưeatment of cutaneous leishmaniasis, for details see 
p. 579.2.

Fluconazole is given orally or by intravenous inỉusion in 
similar doses. For inơavenous iníusion it is given as a 
solution containing 2 m g/m l at a ratc of 5 to 10 mL/minute 
(300 to 600mL/hour). In the USA, a maximum inlusion 
rate of lOOmL/hour is recommended.

For superíìc ia l m ucosal candỉd iasis (other than 
genital candidiasis), the usual oral dose of ũuconazole in the 
UK is 50 mg daily, although lOOmg daily may be given if 
necessary. Treatment usually continues for 7 to 14 days in 
oropharyngeal candidiasis (except in severely immimocom- 
promised padents), for 14 days in atrophic oral candidiasis 
assodated with dentures, and for 14 to 30 days in other 
mucosal candidal iníections induding oesophagitừ.

Higher doses are recommended in the USA vvhere an 
initial dose of fluconazole 200 mg is foIlowed by lOOmg 
once daily and where the minimum treatment period is 14 
days for oropharyngeal iníection, or a minimum of 21 days

and at least 14 days after resolution of symptoms for 
oesophageal iníections; doses of up to 400 mg daily may t e 
used for oesophageal candidiasis if necessary.

Fluconazoĩe 150mg as a single oral dose m ay be used f( r 
g en ita l cand id iasis  (vaginal canđidiasis or candid li 
balanitis).

Dermatophytosis. pityriasis versicolor, and Candiú a 
in íec tio n s  o f th e  sk ln  may be ưeated w ith fluconazo e 
50 mg orally once daily íor up to 6 vveeks.

System ic candid iasis, cryptococcal m en in g itls , an 1 
other cryptococcal In íec tions  may be treated w iti 
fluconazole orally or by intravenous infusion; the  initi. 1 
dose is 400 mg íollovved by a maintenance dose of 200 t D 
400 mg once daily. Duration of therapy is based on d in ic  1 
and mycological response, but is usually at least 6 to  8 w eel s 
in cryptococcal meningitis; in the USA, ưeatm ent for 1 0 1 3 
12 weeks after the CSF cultures become negative s 
recommended. Fluconazole may also be used in daily dose s 
ot 100 to 200 mg orally or inưavenously to prevent relapsỉ 
aíter a primary course of antứungal treatm ent for acut: 
cryptococcal meningitis in patients with AIDS.

In immunocompromised paticnts at risk of fungal iníection , 
fluconazole may be given p rophy lactica lly  in a dose of 5 ) 
to 400 mg daily orally or by intravenous iníusion, althoug 1 
long-term prophylaxis has been assodated with t h : 
emergence o( resisiant organisms (see under Intennitter: t 
Doses, below).

For details of doses used in children and in those vviti I 
renal impairment, see p. 579.1.
Revievvs.

L. G ra m  SM . C llssold SP. F luconazo le : a rc vịiiY t o í its p h a rm a c o d y n a m  : 
a n d  p h a rm a co k in e tic  p ro p eru cs , a n d  th e ra p e u iic  p o te n tia l in  su p e rỉỉcú  ! 
a n d  systcm ic  m ycoses. DĩUỊỊỊ 1990; 39: 8 7 7 -9 1 6 . C o r re c tio n . ibid. 4 ( : 
862.

2. Kovvalsky SF. D ixon  D M . F luconazo !e: a n e w  a n ti íu n g a l  a g e n t. C ỉii 
Phann 1991; 10: 179-94 .

3. G oa K L  B arradell LB. F luconazo le : a n  u p d a te  o f iis p h a rm a c o d y n a m i: 
a n d  p h a rm a c o k in e iic p ro p e n ie s  an d  ih e ra p e u t ic  use  in  m a jo r  su p e rí ic ií l 
a n d  sysiem ic  m ycoses ìn  im m u n o co m p ro m ỉsed  p a tien ts . Dru$s ì 995; 50: 
6 5 8 -9 0 .

4. C h arlicr  c. rt ai. F luconazo)e  fo r th e  m a n a g e m c n t o f  i n v a s iv  
candìdỉasis: w h e re  do  w e  s ta n d  a í te r  15 y e a rs?  J  Antimicrob Chemothe• 
2006; 57: 3 8 4 -4 1 0 .

Admỉnistration. HIGH DOSES. Doses higher than  those in 
liccnsed product inlormation for f)uconazole have been 
tried, and in some cases are routinely recommended, fo • 
patients with some llfe-threatening (ungal inĩections. Fo' 
cryptococcal m en ing itis  in HĩV-ìnfected patients, oral Du 
conazole doses of 800 mg to 2g  daily have been used in 
some second-line induction regimens. In the USA. some 
experts' have suggested:
• 800 mg daily vvhen used with am photeridn B
• at least 800 mg, and preíerably 1.2 g daily vvhen used 

with Ducytosine
• 800 mg to 2 g daily, preíerably 1.2 g daily or more, w her 

Duconazole is used alone
Daily oral doses of up to 800 mg have also been  used ir 
consolidation treatment of non-HIV inỊtcted patients w itl 
cryptococcal meningitis,1 and 800 mg daily has beer 
suggested for CNS b lastom ycosis.2 For the treatm ent ol 
CNS cocdd io idom ycosis , some expens3 suggest initiaí 
oral doses of 800 mg to I g  Duconazole daUy; foi 
disseminated disease, up to 2g  daily has been used. 
Inưavenous doses of lOmg/kg daily have been tried in 
d issem inated  cand id iasis.4 and u s  guidelines5 suggest up 
to 12mg/kg daUv if Duconazole is to be used íor CNS 
iníection. w h en  used for ưeatm ent of disseminatecỉ 
neonatal candidiasis, a dose of 12mg/kg daily has alsc 
been suggested.5

1. p c r í e a  JR , t í  a i  CUnical p rac tice  g u id e ỉin e s  ỉo r  th e  m a n a g e m e m  ot 
ơ y p to co c ca l d ỉsease: 2 010  u p d a te  b y  th e  In íec r io u s  D ise ase s  S ocie ty  oi 
A m erica . QinìnfeứD ừ  2010 : 5 0 :2 9 1 -3 2 2 . A lso a v a ilab le  a t:  h t tp : / /w w w  
jo u m a ls .u c h ic a g o .e d u /d o i/p d i/1 0 .1 0 S 6 /6 4 9 8 5 8  (accessed  1 6 /0 8 /1 0 )

2 . C h a p m a n  sw, tí al. C linical p r a a ic e  g u id e l in ts  ío r th e  m a n a g e m e n t  ol 
b la stom ycosis: 2 0 0 8  u p d a te  by  th e  In íe c ũ o u s  D ise ase s  S oc ie ty  oỉ 
A m erica, ơ ir t Infect Dừ 2 0 0 8 :4 6 :1 8 0 1 -1 2 . A lso  av aila b le  a t:  h t tp : / /w w w  
3 o u m a ls .u c h ic a g o .e d u /d o i/p d l/1 0 .1 0 8 6 /5 8 8 3 0 0  {accessed 1 6 /0 8 /1 0 )

3. G algiani JN , t í  ai. ỉn íe o io u s  D iseases S o d e ry  o ỉ A m e ric a . C occid io ìdo- 
m ycosỉs. ơ in  Irtfect Dừ200 5 ; 41: 121 7 -2 3 . Á lso  av aila b le  a t ;  h t tp : / /w w w . 
jo u m a is .u c h ic a g o .e d u /d o i/p d l/1 0 .I0 8 6 /4 9 6 9 9 1  (ac ce ssed  1 6 /0 8 /1 0 )

4 . G ra o ỉn g e r  w, c-í al. T re a tm e m  o f C an d id a  a lb ica n s fu n g a e m ia  vvith 
f luconazo le . J  Ịnfeơ 1993; 26: 1 33 -46 .

5. Pappas PG, t í  a l Clỉnical pracTice g u id e ỉỉn e s  ío r  th e  m a n a g e m e n t o ỉ 
candid iasis: 2 0 0 9  u p da ie  b y  th e  In ĩe c tio u s  D iseascs S o d e ty  of A m erica . 
Clin In/ea Dừ 2009 ; 48 : 5 0 3 -3 5 . A lso a v a ila b le  a u  h t tp : / /w w w .jo u m a l s . 
u c h ica g o .cd u /d o i/p d í/tO . 1 086 /5 9 6 7 5 7  {accessed 1 6 /0 8 /1 0 )

INĨERMITTEHT DOSES. Concem has been expressed about the 
increasingly vridespread use of Duconazole' and, in  partì- 
cular, about the impact of continuous ũuconazole therapy 
in immunocompromised patients on the developm ent of 
resistance (see under Antimicrobial A aion, p. 580.2). 
Nevertheless, Duconazole remains popular for prứnary and 
secondary prophylaxis. Some investigators have suggested 
the use of intermittent doses2 3 although this could íurther 
increase the risk of iníeaions vvith resistant organisms.

Once-weekly treatm ent with Duconazole has been tried 
in onychomycosis4 and tinea capitis.5 In HIV-infeaed 
patìents with oropharyngeal candidiasis, a single 750-mg 
oral dose oí ũuconazole has been reported to be as eííective

AU cross-reíerences reler to entríes in Volume A
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and vvell tolerated as a Standard, 2 week course of 
fluconazole 150mg orally once daily.*

1. Mangino JE tí  al. Whcn to use fluconazole. Lancet 1995; 345; 6-7.
2. Singh N. tí  a i  Low-dose fluconazole as primary prophylaxìs for 

cryptococcal ỉnỉectỉon in AIDS patíents wỉth CD4 cell counts QỈ <  
100/mrn5: demonsưation o ỉ eỉScacy in a prospectỉve, multìcenter trỉaL 
Cĩin ĩnfea Dừ 1996; 23: 1282-6.

3. Schuman p, tí ai. Weekỉy fluconazoỉe for the preventìon oí mucosaỉ 
candidỉasis in vvomen wỉth HIV iníection: a randomized, double-blind. 
placebo-controllcd trỉaỉ. Aỉtn Intem Med 1997; 126: 689-96.

4. Scher RK. tíaí. Once-vveekly fluconazole (150 mg, 300 mg, or 450 mg) ỉn 
the ưearment of dỉstaỉ subunguaỉ onychomycosis of the toenaỉL J  Am 
Acad Dermatal 1998; 38: S77-S86.

5. Gupta AiC t í  ai. Once iveekỉy ữucoũãzoìc iỉ eữective in children ỉn the 
ưeatment of tỉnea capỉtis: a prospective, muỉtỉcentre study. BrJDermatoI 
2000; 142; 965-8.

6. Hamza OJ, tí a i  Singỉe-dose fluconazole versus Standard 2-week therapy 
ỉor oropharyngeaỉ canđidiasỉs ỉn HIV-infeCTcd paóents: a randomixed, 
double-blind , d ou ble-du m m y trial. Cỉừt LnỊect Dừ 2008; 47:1270-6.

Administration in children. Fluconazole may be used in 
neonates and children for the treatment oi candidiasis and 
cryptococcal iníections (including meningitis), as well as 
for prevention of ỉungal iníection in those who are ữnmu- 
nocompromised; in children, it may also be used for the 
treatment of fungal skin iníections. Fluconazole may be 
given orally, or by intravenous inhision at a rate not 
exceeding 5 to lOmL/min.

For children from 4 vveeks o( age, the followúig licensed 
doses have been recommended, to a maxúnum of 400 mg 
daily; the duration of ưeatment is generaUy as for adults (see 
Uses and Adminisơation, p.578.2):
• m ucosa l candidiasls: 3 to 6 mg/kg initially, followed by 

3 mg/kg onee daily
• system ic candidiasis and cryptococcal iníections: 6 

to 12 mg/kg once daily
• p rev en tio n  of íunga l in íec tions if immunocompro- 

mised: 3 to 12mg/kg once daily
Neonates may be given the same doses as older children, but 
the dosing intervầỉ must be extended due to slower 
excretíon of fluconazoIe. For neonates less than 2 vveeks oi 
age, UK licensed p rodua inlormatian suggests doses should 
be given every 72 houis, for those betvveen 2 and 4 weeks of 
age doses should be given every 48 hours.

Additionally, the BNFC inakes the íollovving unỉicensed 
recommendations for children hom 1 month of age:
• treatm ent of tin e a  co rporis, cruris, an d  ped ỉs 

in ĩec tỉons, p ity riasis  versicolor, and  derm al candi- 
diasis: 3mg/kg orally (maxứnum 50 mg) once daily for 
up to 6 vveẽks

• treatment of tin ea  capitis iníection: 6mg/kg orally 
(maximum 300 mg) once daily for 2 to 4 weeks

• p rev en tio n  o f relapse o f cryptococcal m eningitis in  
AIDS patien ts  aíter completion of primary therapy: 
6mg/kg (maximum 200 mg) orally õr inữavenousĩy 
once daily

The use of ũuconazole for prophylaxis in neonatal intensive 
care has been revievved.1 ‘7 There is some e vidence to suggest 
that prophylactic systemic fluconazole, generally for the 
first 4 to 6 weeks of Iife, may reduce the risk of invasive 
íungal intections iri very low  b ứ th -w eigh t (less than 
1500g) neonates.* Doses that have been tried in some 
studies are:
• 3 mg/kg every third day for the first two vveeks, then 

every seconđ day duậng the third and fourth weeks, 
then  daily during the fifth and sixth vveéks

• 3 or 6 mg/kg every second day until 30 days after birth or 
until 45 days in iníants of birth-weight less than lOOOg

• 6 mg/kg every third day for the fữst week, then every day 
until 4 vveeks

• 3 mg/kg tvvice weekly for six vveeks
1. Isaacs D. Fungal prophylaxis in very lowbirth weìght neonates: nystadn. 

fluconazo!e or nothing? Curr opin infeữ Dừ 2008; 21: 246-50.
2. Kauíman DA. Fluconazoỉe prophyỉaxis: can we ciiminaic ỉnvasỉve 

Candida iníeeúons in ihe nconataĩ ICƯ? CurrOpin Pcdiatr 2008; 20:332- 
40.

3. Healy CM. Baker CJ. Flucona7.ole prophyỉaxis in the neonatai intensive 
care unit. Pediatr InỊtti Dừ J 2009; 28; 49-52.

4. Manzoni p, tí ai. The use oí ĩluconazole in neunaial intensive care units. 
Anh Dù Chiỉd 2009; 94: 983-7.

5. McGuire w. Clerihetv L. The e ííea  of fluconazole prophylaxls in very 
low birthtyeight Lnỉants is overestimated by beíore-aíter studỉes. Ardt Dừ 
Child Fetai Neonatal Ed 2010; 95: F182-F187.

6. Reed BN. tí  al. Fluconazole prophylaxiỉ in high-risk neonates. Ann 
Pharmacother 2010; 44: 178-84.

7. Kauỉman DA. Epidemiology and prevention o í neonataỉ candidiasis: 
fluconazole for aỉỉ neonates? Adv Exp Med Biaỉ 2010; 659: 99-119.

8. Clerihcvv L  t í  al. Prophylactỉc systemic antíhmgal agents to prevent 
mortđỉity and morbỉdlty in very low binh wdghỉ iníants. Avaỉỉable in 
The Cochrane Database of Systematic Revỉews; Issue 4. Chichester. John 
WỈIey; 2007 (accessed 18/01/12).

Administration in renal impairment. Patients vvith renai 
im painnent may requữe dosage reduction. Nonnal loading 
or initial doses of oral and parenteral íormulations oí flu- 
conazole should be given on the first day of treatment and 
subsequent doses should be adjusted according to aeat- 
inine dearance (CC):
• c c  more than 50mL/minute: 100% of the Standard 

recommendeđ dose
• c c  less than 50mL/minute and not receiving dialysis: 

50% of the Standard recommended dose

• patients on regular haemodialysis: 100% of the Standard 
recommended dose after each dialysis session

No dosage adjustment is needed in patients with renal 
impairment given single-dose therapy.

A review' of antimicrobial dosing in renal replacement 
therapy has recommended tha t critically ill patients 
undergoing intermittent haemodiaỉysis should receive a 
dose oĩ 200 to 400 mg every 48 to 72 hours, or 100 to 200 mg 
every 24 hours (aíter dialysis on dialysis days). The authors 
also recommend that those undergoing continuous renal 
replacement therapy (CRRT) receive a loading dose oí 400 
to 800 mg, with the following maintenance doses depending 
'on the tỹpe of CRRT:
• continuous venovenous haemoSlttation (CVVHỊ: 200 to 

400 mg every 24 hours
• continuous venovenous haemodialysis (CVVHD): 400 to 

800 mg every 24 hours
• continuous venovenous haemodiaũltration (CWHDF): 

800 mg every 24 hours
1. Heỉntz BH, tí a i  Antimỉcrobial dosing concepts and recommendations 

ỉor crítỉcaUy ỈU aduỉt patìents receỉvỉng cominuous renaỉ replacement 
therapy or íntermỉttent hemođỉaỊysỉs. Pharmaeotherapy 2009; 29: 562- 
77.

Leishmaniasis. Fluconazole has been tried ÚI the treat- 
m ent of cutaneous leishmaniasis (p. 922.1) caused by 
Leừhmania maịor. In a randomised. double-blind, placebo- 
conơolled study,1 80 patients received a six-week course 
of oral ũuconazole 200 mg daily, of whom 63 had com- 
plete healứig of lesions after 3 months, compared with 22 
of 65 patíents who received placebo. However, others2 
have reported a response rate not sígnihcantly diSerent 
from placebo. High-dose oral fluconazole has also been 
tried !or the ơeatment of cutaneous leishmaniasis due to 
L. braàliensừ. A small study’ oí 28 patients reported a cure 
rate of 75% for those patients who took a daily dose of 
5mg/kg for 4 to 12 wẽeks (mean 7.6 weeks) and a cure 
rate oí 100% íor those who took a daily dose of 8mg/kg 
for 4 to 5 vveeks (mean 4.2 weeks).

1. Aỉrajhỉ AA, t í  aĩ. Flucona2ole íor the treatment o ỉ cutaneous 
leishmanỉasỉs caused by Leỉshmanỉa major. N Engl J  Med 2002; 346: 
891-5.

2. Morízot G, t í  al. Heaỉỉng oỉ Old World cutaneous leỉshmaniasb in  
ưaveỉers treated with Quconazole: đrug eíỉect or sponuneous 
evolution? Am J Trap Med Hyg 2007; 76: 48-52. Correcdon. ibid.; 791.

3. Sousa AQ. tí  a i  Hígh*dose oral fluconazole therapy eỉỉecdve for 
cutaneous ỉeỉshmaniasỉs due to Leishmania (Vianna) braziliensis. Qin 
Infea Dử 2011; 53: 693-5.

A d v erse  Effeds
Adverse eSects reported vvith fluconazole most commonly 
affect the gastrointestinal tra a  and include abdominal pain. 
diarrhoea, ũatuỉence, nausea and vomiting, and taste 
disturbance. Other adverse ettects include headache, 
dizziness, leucopenia, thrombocytopenia, hyperlipidaemias, 
and raised liver enzyme values. Serious hepatotoxidty has 
been reported in patients with severe underlyừig dlsease 
such as AIDS or mallgnancy. Anaphylaxis and angioedema 
have been reported rarely.

Skin reactions are rare but exíoliative cutaneous 
reactions such as toxic epidermal necrolysis and Stevens- 

•Johnson syndrome ha ve occurred, more commonly in 
patients with AIDS.

Alopecia. Alopeda has occasionally been reported in 
patients receiving fluconazole, espedally during prolonged 
use.1,2

1. VVeinroth SE. Tuazon c u . Alopecia assotíated wỉtỉi íluconazole 
rrearment. Ann ỉrtlem Med 1993; 119: 637.

2. Pappas PG. tí aỉ. Aỉopeda assocỉated wỉth fluconazole therapy. Ann 
ỉntem Med 1995; 123: 354-7.

Effed on electrolyte bdkince. Hypokalaemia was asso- 
dated with fluconazole in 3 patients with acute myeloid 
leukaemia.1

I. Kidd D, tí  al. Hypokalaemia in patients vvith acute myeloid leukaemia 
after treatment with nưconazole. Lancet 1989; iỉ 1017.

Effeds on the heart. Prolonged QT interval and torsade de 
pointes have been reported rarely In patients receiving flu- 
conazole.''5

1. YVassmann s, tí đĩ. Long QTsyndrome and torsade de poỉntesỉn a patỉent 
receiving fluconazole. Artn ĩnterrt Med 1999; 131: 797.

2. Thoỉakanahalỉi VN, tí  aỉ. Fỉucõnazole-induceđ torsađe de pointes. Ann 
Pharmacother 2001; 35:432-4.

3. Khazan M  Mathis AS. Probable ca se oỉ torsades đe pointes induced by 
Đuconazoỉe. Pharmacoúưrapy 2002; 22: 1632-7.

4. Pham CP, t í  al. Long QTc Interval and ỉorsade de pointes caused by 
fluconazole. Ann Pharmacother 2006; 40: 1456-61.

5. McMahon JH, Grayson ML. Torsades de poỉntes ỉn a patient receỉvỉng 
fluconazo(e for cerebral cryptococcosỉs. Am J Heữlth-Sytt Pharm 2008; 65: 
619-23.

Effecte on the liver. Although severe hepatic reactions to 
íluconazole are rare they have been reponed, espedally in 
patients with severe underlying dìseases or hepatic dys- 
íunction.1-2 Elevated liver enzymes are commonly ỉound 
and there have been reports of jaundice.J-4 Hepátic necro- 
sis has been seen rarely post mortem in patients with 
severe underlying disease who had received fluconazole.

In one such patient, hepatotoxiáty was condudeđ to be 
dose -dependent.5

1. Wells c, Lever AML. Dose-dependent flưconazole hepatotoxicity proven 
on bỉopsy and rechallenge. iỉn Ị tđ  1992; 24:111-12.

2. Jacobsoa MA, t í  aL Fataỉ acute hepatic necrosis due to Ũuconazole. Am J  
Med 1994; 96:188-90.

3. Hoỉmes J, Cỉements D. Jaunđỉce in HIV positìve haemophUUc Laruxt 
1989; L* 1027.

4. Pranklin IM, tí  aỉ. Fluconazole*induced jaundice. Lancet 1990; 336: 565.
5. Bronsrđn J-A, t í  aỉ. Fataỉ acute hepatíc necrosis đue to dose-dependem 

ĐuconazoIe hepatotoxicỉty. Qin InỊka Dừ 1997; 25: 1266-7.

Hypersensitivity. Desensitisaúon has been successíully car- 
ried out in a patient with AIDS who had hypersensitivity 
to both fluconazole and itraconazole.1 Gradually increas- 
ing oral doses of fluconazole (starting at 5 mg daỉly) were 
given over 7 days; thereafter dosage was maintained at 
400 mg daily. No adverse reacdons were seen during 
desensitisadon or in the 3 months up to the publication oi 
the report

1. Takahashi T, tí  al. Desensỉtíxatỉon to Quconazole in an AIDS patìent. Ann 
Pharmaathtr 2001; 35: 642-3.

Precauiions
Fluconazole should be used with caution in  patìents with 
impaừed hepatic or renal íunction. Abnormalities in 
haematological, hepatìc, and renaỉ-ỉunction tests have been 
noted in patients with serious underlying dỉseases such as 
AIDS or malignancy. Cases of torsade de pointes and QT 
prolongaóon have been reported rarely and caution is 
advised when giving fluconazole to patients w ith 
proarrhythmic conditions.

Teratogenldty has occurred in am m als given high doses 
of ũuconazoie and its use is not recommended Ũ1 pregnancy 
(see Pregnancy, below).

Breast (eeding. Fluconazole is distributeđ into breast milk, 
achieving concentrations similar to those íóund in mater- 
nal plasma,1 and its use in women who are breast ỉeeding 
is not recommended by licensed product iníormátion.

In One report.2 no urrtovvarđ eứects, other than a slight 
increase in lactase dehydrogéhase level, were seen in an 
inỉant who was exposed to fluconazole in breast milk for 6 
weeks.

The American Academy of Pediatrics considers that the 
use of Quconazole is usuaỉly compatible vvith breast 
íeeding.3

1. Force RW. FIuconazole concentraUons in breast mỉỉk. Pediatr ỉnfea Dừ J 
1995; 14: 235-6.

2. Bodley V, Powers D. Long-term treatment oỉ a breastíeedlng mother 
with fluconazole-resolved nipple pain caused by yeast: a case study. J 
Hum Lađ 1997; 13: 307-11.

3. American Academy of Pediatrics. The transỉer o ỉ drugs and other 
Chemicals ỉnto human milk. Pedìatría 2001; 108: 776-89. [Rctíređ May 
20101 Correctỉon. ibid.; 1029. Aỉso avaiỉabỉe at: http://aappoỉicy. 
aappubỉỉcatỉons.org/cgỉ/coment/fuD/pedtatria%3bl08/3/776 (accessed 
21/06/05)

Porphyrid. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Cenưe Sweden, dassihes fluconazole as 
probably porphyrinogenic; it should be prescribed only for 
compeĩling reasons and precautions should be considered 
in all patients.1

1. The Drug Database ỉor Acute Porphyria. Avaỉỉable at: http://www. 
drugs-porphyria.org (accessed 14/10/11)

Pregnancy. High (toxic) doses of jỉuconazole, itraconazole, 
and ketoconazole have been reported to be teratogenic in 
rodents. Although there is little iníormation about the use 
of these drugs in human pregnancy, there is a report of a 
vvoman who took fluconazole 400 mg daily throughout 
pregnancy and who gave birth to an iníant with severe 
cranioíadal and limb abnormalities.1 The abnormalities 
resembled those assoáated with the Antley-Bixler 
syndrome, a genetìc disorder, but a teratogenic effect 
could not be excluded. Although prescription-event-moni- 
toring studies of Quconazole did not reveal adverse e£fects 
on the íetus,2-5 congenital abnormalities have occurred in 
iníants vvhose mothers were given hígh doses oí Đucon- 
azole for 3 months or more. In August 2011 the FDA 
issued a drug satety communication to draw attention to 
the íact that use of long-term, hlgh-dose Buconazole (400 
to 800 mg daily) during most or ah of the first trimester ot 
pregnancy may be assodated w ith a rare and distinct set 
of birth deíects in iníants. These teatures indude brachy- 
cephaly, abnormal íadal íeatures and calvarial develop- 
ment, deft palate, íemoraỉ bovving, thin ribs and long 
bones, musde vveaknesses, joint deíormities, and congeni- 
tal heart disease.4 Hovvever, they also stated that a single 
dose of fluconazole (150mg) used to treat vaginal candi- 
diasis during pregnancy does not appear to be assodated 
with the birth deíects.4 Data collected by the mariuíac- 
turer,7 relating to 198 women exposed to itraconazole dur- 
ing the Đrst trimester of pregnancy, indicated that the mal- 
íormatìon rate lor both exposed women and matched 
conơols was vvithin the expeaed baseline risk for the gen- 
eral populatìon; a prospective cohort study4 involving 206

The Symbol t  denotes a preparation no longer actively marketed
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women w ith ũrst-trimester exposure to itraconazole also 
ỉound no difference in the rate of congenital abnormalities 
between exposed and unexposed inỉants, although a possi- 
ble increased rate of spontaneous abortion was suggested. 
Nevertheless, the manuíacturers recoramend that Aucon- 
azole) kraconazole, and ketoconazole should be avoided 
duiing pregnancy.

Iicensed product iníormatíon States tha t doses oỉ 
v o r ìa m a x o k  equivalent to those used therapeutically have 
been shown to be teratogenic and embryotoxic in ro d n tts .  It 
thereíore recommends that voriconazole should be avoided 
during pregnancy and tha t women oỉ child-bearing 
potentiaỉ shouỉd use effective conưaception durìng 
treatm ent. Similar recommendations have been made for 
p osacon azo le .

O th e r  a z o l t  a n tifu n g a ls  including butoconazole, dotxim- 
azole, econazole, miconazole, sulconazole, terconazole, 
and tioconazole are reported to be embryotoxic bu t not 
teratogenic in ro d tn ts  given high doses. Many of these 
drugs are used topically or intravaginally and the systemìc 
absorption from these routes of administration varies. 
w hile these drugs may not necessarily be contra-indicated 
in pregnancy, consideration should be given to these 
potential risks when choosing antiíungal therapy for such 
patients.

1. Lee BE, t í  al. Congenỉtal malíormations ỉn an iníant bom to a woman 
treaied with fluconazole. Pediatr ìnỊttí Dừ J ỉ 992; 11: 1062-4.

2. Rubin PC tí  ai. Fluconazole and pregnancy: results oí a prescripiion 
evem-monitoring study. Int J Cyntcol Obsttí 1992; 37 (suppỉ); 23-7.

3. ỉnman w, tí aì. Saíety of Quconazolc ỉn the treatmem of vagínal 
candidlasis: a prescripUon-evcnt monitoring stuđy. vvlth special 
reference to the outcome of pregnancy. Eur J Ctin Pharmacol 1994; 46: 
115-18.

4. Sorensen HT, tí ai. Rỉsk of malíonnatỉonỉ and other outcomes in children 
exposed to fluconazoie ỉn utero. Br J Cỉin Pharmacoỉ 1999; 48: 234-8.

5. Norgaard M, tí a i  Matemal use of Đuconazole and risk of congeniul 
maỉíorraatỉons: a Danish popuỉation-based cohon study. J Antimicrob 
Chemother 2008; 62: 172-6.

6. PDA. FDA drug saíety communỉcation; use oí long-ierm, high-dose 
Diũucan (fluconazoỉe) during pregnancy may be assodated vvith binh 
deíects ỉn inỉants (issued 3rd August, 2011). Avaỉỉable a t  http://ivww. 
fda.gov/Dnjgs/DrugSafety/ucm266030.hmi (accessed 17/01/12)

7. Bar-Oz B, tí  ứỉ. Pregnancy outcome aher in utero exposure to 
itraconazole: a prospeaỉve cohort study. Am J Obtítí Gyntaỉ 2000; 183: 
617-20.

8. De Santis M, tí  ttĩ. Pỉrst-ơimester ỉtraconazole exposure and pregnancy 
outcome: a prospective cohon study of vvomen contacting teratology 
ỉnỉonnatỉon Services in Italy. Drug Safety 2009; 32: 239-44.

Renal impairment. For dose adjustments in renal impair- 
ment, see Adminisưation in Renal Impairment, under 
Uses and Administration, p. 579.1.

Interactions

In general, fewer interactions are considered to occur vvith 
flucọnazole than with either itraconazole or ketoconazole.

Use of riíampicỉn with ũuconazole results in reduced 
plasma concentrations of fluconazole. Use of hydrochloro- 
thiazide and ỉluconazole has resulted in  dinically 
insigniBcant increases in plasma-QuconazoIe concenưa- 
tions.

Fluconazole may interiere with the metabolism of some 
other drugs, tnainly through inhibition of the cytochrome 
P450 isoenzymes CYP3A4 and CYP2C9. This may account 
for the reported increases in plasma concentrations of 
bosentan, ddosporin, midazolam, nevữapine, amitripty- 
line, nortriptyline, phenytoin, liỉabutin, sulỉonylurea 
hypoglycaemics and nateglinide, selective cydo-oxyge- 
nase-2-inhibitors su ch as celecoxib and parecoxib, 
tacrolimus, triazolam, warfarin. and zidovudine; Aucon- 
azole may inhibit the ỉonnation of a toxĩc metabolite of 
sulỉamethoxazole.

Increasẽs in teríenadine concentrations alter high doses 
of fluconazole have been assodated vvith ECG abnormal- 
ities. A similar effect may be antidpated with astemizole. 
Use oi fluconazole vvith dsapride could result in increased 
dsapride concentrations and assodated toxidty. The use of 
fluconazole with astemữole, dsapride, or terienadine 
should thereíore be avoided because of the risk of cardiac 
arrhythmias. Syncope attributed to increased amitriptyline 
concentrations has occurred when amiũriptyline was given 
with fluconazole.

Fluconazole may also reduce the dearance of theo- 
phyllỉne. The concentiation ot contraceptive steroids has 
been reported to be both increased and decreased in patients 
receiving fluconazole and the ehicacy of oral contraceptives 
may be affected.

For h irther iníormaóon on interactions betvveen drugs 
metabolised by the cytochrome P450 isoenzyme CYP3A and 
azoles, see under Itrăconazole, p. 585.1.

AntineopiashCỉ. For the effect of azole antíhmgals on 
c y d o p h o s p h a m id i  metabolism, see p. 773.3.

Fluoroquỉnoiones. Both IcvoỊloxadn  and fluconazole can 
cause a prolonged QT interval. The simultaneous use of 
ìntravenous levoDoxadn and fluconazole resulted ÚI an

episode of torsade de pointes in a patient on haemodia- 
lysis.1

1. Gandhi PJ. tí  al. Fluconaiole- and levoĐoxadn-lnduced torsades de 
poỉntes ỉn an ỉntensỉve care unit patlent. Am J Hcahh-Syst Pharm 2003; 
60: 2479-83

Nitrofurans. For a report of pulmonary and hepatic toxi- 
d ty  due to  a possible interaction betvveen nitroỷurantoin 
and fluconazole, see p. 332.3.

A ntim icrob ia l A đ io n
Fluconazole is a tiiazole anúíungal drug that in sensitive 
íungi inhibits cytochrome P450-dependent enzyraes, 
resulting in impairment of ergosterol synthesis in funga] 
cell membranes. It is active against Blastomycts dermatitidừ, 
Candida spp., Cocãdioides immitừ, Cryptococcui neoformans, 
Epidermophyton spp., Histoplasma capsulatum. Microsporum 
spp., and Trichophyton spp.

Resistance has developed in some Candida spp. following 
long-term prophylaxis with fluconazole, and cross- 
resistance with other azolcs has been reported.

Microbiologicol interactions. A synergistic antiíungal 
cllect was seen in vitro vvith terbinaline and fluconazole 
against strains of Candida albicans.1 For ettects on the 
antilungal activity of (luconazoIe when given vvith 
amphoteridn B, see p. 572.3.

1. Barchiesí F, t í  aỉ. In vi tro activities of terbinaílne in combìnation vviỉh 
fluconazole and iưaconazole against isolaies oí Candida aỉbicans with 
reduced susceptibtlỉly to azoles. Aníimicrob Agrnts Oưmother 1997; 41: 
1812-14.

Resistance. The emergence of sưains of Candida spp. resis- 
tant to fluconazole has become increasingly important, 
particularly in immunocompromised patients receiving 
long-term prophylaxis vvith fluconazoIe.'-2 In addition to 
resistance in c. aỉbicans,3'5 iníections caused by c. dubli- 
niensisc. gỉabrata. and c. krusei, all of which may be less 
sensitive to fluconazole than c. albicans, have been noted 
in these patients,6'7 and more recently the non-albicans 
species have emerged as a prominent cause of candidiasis 
ỉn immunocompromised patients.* Secondary resistance of 
c. glabrata has also been reported during fluconazole ther- 
apy.9-10 Resistance to fluconazo!e has been reported to 
occur more trequently than resistance to either ketocon- 
azole or itraconazole and may be related to the vvidespread 
use of this drug.4-7 Cross-resistance with other azoles1112 
and vvith amphotericin Bn  u  has been reported.

Fluconazole resistance has also been reported in 
Cryptococcus neoformansiĩ and Hiítoplasma capsulatum.“  
Histoplasmosis developed during ữeatment vvith Aucon- 
azole in a patient vvith HIV iníection.17 Fluconazole- 
resistant c. neoformans has been isolated from an 
immunocompetent patient ivho had not been exposed to 
azole anúíungals previously.1*

1. Rex JH. t í  aỉ. Rrsistancc of Candida spetíes to ũuconazole. Antimicrob 
Agentỉ Chemothrr 1993; 39: 1-8.

2. Brion LF, t í  aì. Risk oí resistance associated with fluconazole 
prophylaxis: systematic review. J ỉnftữ 2007; 54; 521-9.

3. Sandvcn p. tí  aỉ. Susceptibilitỉes oí Nonvegian Candỉda albicans strains 
to fluconazole: emergence of resistance. Antimicrob Agents ơưmather 
1993; 37: 2443-8.

4. Johnson EM, tí  al. Emcrgence oí azo!c drug resistance in Candỉda spedes 
ỉrom HlV-inícaed patienis receìving prolonged fiuconazole ửicrapy ỉor 
oral candidosis. J Antùnicrob Chtítttíher 1995; 35: 103-14.

5. Ruhnke M, tí  a i  Development of simultaneous resistance 10 fluconazole 
in Candída albicartỉ and Candida dublinỉensis in a patient with A1DS. J 
Antimicrob ơicmothcr 2000: 46: 291-S.

6. Pricc MF. t í  aỉ. FIuconazoỉe susceptibilities of Candida spedes and 
disiribution oỉ spetíes recovered (rom bỉood cuhures over a 5-year 
period. Antimicrob Agmts Chemother 1994; 38: 1422-4.

7. Odds FC. Resìstance of ycasu to azole*derívative amifungals. J 
Antimicrob Chemother 1993; 31: 463-71.

8. Kanaỉanỉ ZA Perfect JR. Rcsistance to antihingaỉ agcnis: medianisms 
and dinical impact. Clin ỉnftct Dù 2008; 46: 120-8.

9. Hitchcock CA. tí al. Fluconazoỉe resỉstance ỉn Candida glabráta. 
Antimiơob Agcnts Qtemothcr 1993; 37; 1962-5.

10. Miyazakỉ H. tí  aỉ. Ftuconazo!e resìsunce assodated wỉth drug eỉỉlux and 
ỉncreased transcription of a drug ưansporter gene. PDH1, ỉn Candida 
glabrata. Antimicrob Agcnii Chemolher 1998; 42: 1695-1701.

ỉ 1. MartineZ‘Suarez JV. Rodrỉguez-Tudela JL Panems of in viưo aoivity oi 
ỉtraconazoỉe and imidazole antifungaỉ agents against Candida albicans 
with decreased susccptibìliiy to Duconaxole Irom spain. Antìmiavb 
Agenti Chtmolher 1995; 39: 1512-16.

12. Goldman M. tí aỉ. Does long-ienn iưaconazoỉe prophylaxis resuỉt in ỉn 
vi tro azole resistaace ỉn mucosaỉ Candỉda albicans isolates ỉrom persons 
wỉth advanced human ừnmunodehdency vírus ỉnfeaion? Anứmierob 
Ageno Chemother 2000; 44: 1585-7.

13. Kelly su tí aỉ. Resìstance to fluconazoỉe and amphoteritín in Candỉda 
aỉbícans from AIDS patients. Lanctí 1996; 348: 1523-4.

14. Nolte FS, tí  ai. ỉsolatỉon and characierizatỉon oỉ ũuconazoỉe* and 
amphoterìcin B-resistant Candida albìcans ỉrom blood oí iwo patỉents 
with leukemia. Aniìmicrob Agtnts Chcmothrr 1997; 41: 196-9.

15. Venkateswailu K. tí  al. F!uconazole toỉerance in dinìcal isoLates of 
Cryptococcus neoíormans. Anịimicrob Agtnts Chemother 1997; 41: 748- 
51.

16. Wheat J, t í  ai. Hypothesỉs on the mechanism oỉ resistance to Quconazoỉe 
in Histoplasma capsulatum. Antimicrob Agents Chemothtr 1997; 41: 410-

• 14.
17. Pottage JC, Sha BE. Deveỉopment of histoplasmosỉs vỉa humaii 

immunodeũdency virus in íeaed  patìem receivỈQg Quconaiole. J Inỷtct 
Dừ 1991; 164: 622-3.

18. Omi-Wasserỉauf R. tí  al. Fluconazole-resistant Cryptococcus neoíor- 
mans isolated írom an immunocompetcnt patỉent vvithout prior 
exposure to fluconazole. Cỉin lnfea Dã 1999; 29: 1592-3.

Pharm acokinetics
Fluconazole is well absorbed aíter oral doses, bioavaiỉabilit r 
from the oral route being 90% or more of that from th ỉ 
intravenous route. M ean peak plasma concentrations ( f  
6.72 micrograms/mL haVe occurred in healthy subjects afte r 
a 400-mg oral dose. Peak concentrations occur within 1 to ỉ 
hours of oral doses. Plasma concenưatíons are proportionỉ 1 
to the dose over a range of 50 to 400mg. Multiple dosin ; 
leads to increases in  peak plasma concentranons; steady ■ 
State concentrations are reached in 5 to 10 days but may b : 
attained on day 2 u  a loading dose is given.

Fluconazoỉe is vvidely dỉstributed and the apparent 
volume oí distribution is dose to that of total body vvatei. 
Concentrations in breast milk, joint fiuid, saliva, sp u tu ir , 
vaginal Quids, and peritoneal ỉluid are similar to th o s : 
achieved ỉn plasma. Concentrations in the CSF range íron 1 
50 to 90% oí plasma concentrations, even in the absence o í 
meningeal inílammation. Protein binding is only abou: 
12% .

About 80% of a dose is excreted unchanged in the u rin t: 
and about 11% as metabolites. The elimination halMiíe o ' 
ỉluconazole is about 30 hours and is increased in p a tìen t; 
vvith renal impairment. Fluconazole is removed by dialysiỉ 
Revievvs.

1. Debruyne D, Ryckeỉynek J-P. Clinical phamucokinetics of íluconazolc 
ctin Pharmacokintí 1993: 24; 10-27.

2. Debruyne D. Ginìcal pharmacokinetỉcs oỉ ỉluconazole ìn superTicìal an< 
systemic mycoses. ơin  Pharmacokirttí 1997; 33; 52-77.

3. Pitirovv u  Penk A  spedal pharmacokỉneiỉcs of íluconaiole in septic 
obese and bum patients. Myeosa 1999; 42 (suppl 2): 87-90.

4. Silling G. Fỉuconazoỉe: optimized amiíungal therapy based OI 
pharmacokinetics. Mỵcostĩ 2002; 45 (suppỉ 3); 39-41.

Bums. The mean halỉ-liỉe of Ouconazole vvas decreased tc
24.4 hours in 9 patients with bum s.1 Fluconazole clear 
ance was 27.5mL/minute, which was 30% higher thar 
that reported in healthy subjeas.

1. Boucher B A  tí  aỉ. Fluconazoìe pharmacokinetics in bum patients 
Antimierob Aỹenis ơtemother 1998; 42: 930-3.

children and  neonates. Reĩerences.
1. Saxén H. tí aì. Phannacokỉnetics oỉ fluconazole ỉn very low binh weigh t 

ỉníants during thr Rrst nvo wecks of liíe. Ciìn PharmacoI Ther 1993; 54: 
269-77.

2. Nahata MC. Brady MT. Pharmacokinetỉcs oí fluconazole aíter oral 
administratíon in chiỉdren vvith human immunode&dency virus 
iníection. EurJ Clin pharmacoỉ 1995; 48: 291-3.

Distribution. Salivary concentrations of fluconazole aíter 
oral doses should be adequate for the treatm ent of oro- 
pharyngeal and oesophageal candidiasis1'2 even in patients 
with AIDS who may have decreased salivation.5 Treatment 
íailures are more likely to be due to inadcquate dosage or 
resistant organisms than to decreased salivary secretion.5

Pharmacologically active concentrations of fluconazole 
have been detected in scalp hair4 and nails’ after oral 
treatment with conventional daily doses and with once- 
weekly dosage.

1. Forcc RW. N .h .ta  MC. Salivary concemraúons oí keioconazole and 
fluconazole: implicarions íor drug eíHcacy in oropharyngeal and 
esophageaỉ candidiasls. Ann Pharmaeothcr 199'5; 29: 10-15.

2. Koks CHVV, tí al. Pharmacokinctics oí ũuconazole in salỉva and plasma 
after administration oí an ora) suspension and capsuỉes. Atưimicrob 
Agents Chemother 1996; 40: 1935-7.

3. Garda-Hermoso D, tí aỉ. Pluconaxole concentrations \n  saliva (rom AIDS 
patỉents wỉth oropharỵngeal candỉdosìỉ reừanory to treaunem with 
Ouconazole. Arttimicrob Agenís ơĩtínother 1995; 39: 656-60.

4. Yeates R. tí  a l  Accumulatỉon of fluconazole in scalp hair. J Clin 
PharmacoỊ 1998; 38: 138-43.

5. Faergemann J. Pharmacokineiics oí fluconazole in skỉn and naiỉs. J Am 
AcadDtrmatoi 1999; 40 (suppl): SỈ4-S20.

HIV-infected patients. Plasma dearance oỉ fluconazole 
may be lower in patients with HTV iníection than  in 
immunocompetcnt patients, and thc halí-life may be pro- 
longed.1,2

1. Ten s, tí  aỉ. Pharmacoktnetỉcs and bloavaiỉability of fluconazolc in two 
groups of males wỉib human ỉnununodeGdency vỉrus (HĨV) inỉection 
compared wíth those in a group oỉ males withoui HIV inỉection. 
Antimiarob Agcnts Chtmolỉier 1995; 39: 1835-41.

2. McLachUn AJ, Ten SE. Phartnacokineiics oí fluconazole in people with 
HTV iníection: a population analysís. Br J ơ in  Pharmacol 1996; 41:291-8 .

P reparơ tions

Proprietory Preparotions (detailỉ are given in Volume B)

Single-ingredient Preparations. Arg.\ Antimicon; Candimicol; 
Damicol; Pemixol; Flucoginkan; Flucolaf; Huconovag; Fluzol; 
Fungidl; Fungocina; Fungotoul; Honguil Plus; Klonarizol; Klo- 
nazolf; Micolis Novo; Micoral pluco; Mumm; Naxo C; Niíurtox; 
Nimic; Nioíen; Periplum; Ponaris; Proseda F; TriOucan; Aus- 
tráL: Canesoral; Di-Con One; DiĐucan; Dízole; Flufeme; Flu- 
zole; Ozole; Austria: Dinucan; Difluzol; FIucosept; Fungata; Belg.-. Candữole; DiAucan: Fungứned; Braz.: Candixt; Candi- 
zol; Floliec; Flucanil; FIucazol; Flucodn; Flucodan; Flucol; Flu- 
comed; Fluconal; Pluconeo; Fluconid; Flucoton; Flucozen; Flu- 
san; Fluxilase; Fungnon; Glyílucan; Helmidn; Pantec; 
Riconazol; Triazol; Unizol; Zelix; Zolanixf; Zolmic Zoltec Zolt- 
ren; Canad.. Dillucan; Chile. Diílucan; Felcan FeIsol; FIucoxan; 
Fluctin; Pungimax; Ibarin; Microvacdn; Plusgin; Tavon China: 
Bin Li (iSA); Conquer Diũucan Fu Da (ttìằ);

All cross-reíerences reíer to entries in Volume A
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Fu Kang Fupengxing (H 5ÍS); Hao Kang (£M): Hong
Xu GuangJ?ÚSỈfc>; Hu Qi (ÍP?F); Hua Shi Xin (í£±fà); Jin 
Zhou Kai Xing Kang Li Vin (XÍLlS); Ke Da
Kang (í4iỉfR); Lai Kạng (HK); Li Xing ịýlầ.); Luo Rui (5?ỈỊịì); 
Medoũucọn Mei Di Ke (ffc&3S); Qian De (ff Í8);
QianYl (KtE); Qu ErMan Duo iữ/F£.£); RuNing i&Ỷ); Sai 
Ke Lu Ding (ậSẼTỈ&T); Shuai Ke Feng (#:£ja.); shuang Wei 
Du Qing (3ZSÍĨĨỈW); Sunvecon (=MMy, Tai Nìng (3fỸỊ; Wei 
Ke Hen (ítộTSB); Wen Ọịng (3CÍS); Xinlữuo ( ít íM ); Yi Li 
Kang (táậyai); Yi Qi Fu (ầẻú): Yi zhẹn shi (& X ít); You Ni 
An Cz.: Diflazont; DiQucan; Flucof; Forcan; Myco-
max; Mycosyst; Mykohexal; Denm.: DiĐucan; Fluconastad; 
Generazolet; Lozanoc; Stadanazol: Fùt.: CanesoraL' DiHucan; Fr.: Beagyne; Triũucan; Ger.: Canilug Fluco+; Diílucan; Fluco- 
beta; Flucoderm; FlucoLich; FIunazuI; Fungata; Gr.: Azoflu; 
Azzol-S; Dalrich; Diũucan; Palipan; Farviron; FigaloI; FIucalit; 
Flucanid; Flucocaps; Flucodrug; Flucofin; Fluconapen; Flucor- 
an; Flucovein; Flucozol; Flukatril; Flusenil; Fluzomic Fumecal; 
Funadel; Fungo; Fungram; Fungustatin; Pungusteril; Fuxilidm; 
Gynosant; Hadlinol; Medoỉlucon; Mycazole; Neomycolt; Novo- 
Đon; Opumyk; Riíagen; Stabilanol; Tierlite; Varmec Zidonil; 
Hong Kong-. Diflazon; Diỉlucan; Fỉucoríc Flucozal; FIudicon; 
Forcanf; Lucon; Noíung; Stalene; Vick-Flucan; Hung.: Dermyc 
Dữlucan; FIucohexal; FIuconer; Flucoricf; MycosysC Noíung; lnđùr. Adcon; Adecon; AF; Aglocon; Alfa Tab; A]fucoz; Alicon; 
Alsũu; Anncan-O; Avữlu; Cancap; Candicon: Cinflu; Clozole; 
Conđze; Conỉỉu; Cyflu; E-Flu;,.Hndida; Excan; F-Con; F-Zole; 
Fabizob Fantìzole; Fasicon; FCN;. Fiscon; Fixit; Flecon; Flori; 
Flozol; Fluact; Flubit; Fluc Flucálup; FIucan; Flucare; Flucoat 
FlucoIab; Flucomet; Flucoric; Flucos; Flucoside: Flucovan Flu- 
cozed; Fludia; Flufact; Flufung; Ẹiuka; Flukamep; Fhuned; Flu- 
micon; Flunaz; Flunec; Flunit Runova; FluoI; Flusta; FIustate; 
FlusysC Flutaun Flutel; Flutiox; FIuzart Fluzeet; Fluzide; Flu- 
zole; Fluzon; Foflu; Forcan; Ful; Fumac Fumydn; Funcan; 
Funesta; Fungal-F; Fungard; Fungazol; Fungdor; Fungiban; 
Fungicon; Pungid; Fungina; Fungisan-F; Fungo; Punspor; 
Fusys; Futỉza; GElu; Glenílu; Gocan; Gusnil; Hif; Indcon; Kair- 
flu; Kit; Kon; Koni; Kozole; Leecon; Lido; Logican; Lozic 
Lucoz; M~Fluk; Mý<;ononn-F; Mycorest; Mycosure; MyzoIe; 
NBOzole; Neocon; Nipcan; Nuíorce; Odicon; One Can; Optican; 
Ozus; Syscan; Ittdon.: Canddt; Candipan Candizolf; Cryptal; 
DiAucan; FIucessf; Flucoral; Fludis; Funzela; Govazol; Kifluzol; 
Zemyc IrL: ByFluc CanOral; Diflazole; Diílucan; Flucandidf; 
Plucob Israel: Diỉlucan; Flucanol; Stabílanol' Trican; Triílucan; ItaL: Aỉozo(; Avưiucox; Canazol; Diílucan; Dizolo; Elazon Flu- 
kimex; Flumicon; Plumos; F!uores; Fungus; Klaiden LefunzoI; 
Miconix; Riflax; Trimikos; Winch; Zerfun; Zoloden Jpn: 
DƯlucan; Malaysia: AvezoI; BỊozoIe; DiAucaru DiHuvid; Flucess; 
Flucon; FIuconoI; FIucoric Flugal; Fukole; MedoOucon; Odaft; 
Stalene; Zoistan; Mex.: Aíungiỉ; Bioxel' Candizol' DiCucan; 
Ditusel; Fectrin; Fharden Fleridux; Flucoxan; Fludisol; Fluhẹx- 
al+; Flukezol; Fluxes; Fluxicap; Fluzort; Fucandyl; Funsen Lan- 
fluzol; Meniỉan Neoíomiral; Ongicil; Oxưungol; Ranflùf; Solar- 
isolt; Terplex; Triíuncan; Zilrin; Zoldicam; Neth.: Diũucan; 
FIucodennt; Norw,: Diílucan; NZ: Canesten FluconazoIe; 
DiAucan; Flucasten; Flucazole; Phỉlipp.: Diílucan; Dyzolor; 
Exomax; Flucandla; Flucon; plucoral; Fluzocan; Pukole; Funze- 
la; odalt; Reũucan; Syscan; PoL: DiAucan; Flucolast; Fluco- 
LEK+; Fluconazin; Flucorta; Flumycon; Mycomax; Mycosyst; PorL: Azoflunet; Diũucan; Fludocel; Maxflinf; Retorce; Supre- 
mase; Rus.: Diflazon ựlHÍuiaaoH); Diũucan (flHệjnoitaH); pluco- 
mabol ((PayxoMaỗon); Flucostat (OmoKĐcrâr); Flucozan 
(CuyxoaaH); Flucozyd (4>nyK03KA); Flukononn (OayxoaopM); 
plumicon (<I>jnoMHKOB)t; Forcan (iPopxaH); Fungolon 
(<I>yHroaoH)t; Funzole (d>yH30ji); MedoQucõn (MeacxỊ)inoK0H); 
MycoAucan (MHKOỘmoKaH); Mycoraax (MnKOMaxc); Mycosyst 
(Mhkochct); Noỉung (HoộyHT); Procanazol (npoKaaaaoa); Syscan 
(LỊHCKaH); S.Afr.: DiGucaru Dưiuzole; Exomax; Flucoric; Fluzol; 
Mycorest; singapore: Diũucan; Međoílucon; Mycorest; Omas- 
tin; StaleneỶ; Spain: Acandix; CandiQx; Citiges; DUlucan; Lavi- 
sa; Loitin; Swed.: Diũucan; Switz.: DiGucan; FlucazoI; Fluco- 
derra; Fluconax; Flunizolf; Thai.: Bỉozole; Ditlucan' Flucozole; 
FIudizol; Plunco; Fluzoral; Funa; Kyrin; Stalene; Turk.: Bioca- 
nolt; Candidin; Flucan; Flurit; Fluzole; Fulurit; Fungan; Punol- 
teva; Kandizol; Lumen; TriAucan; TrizoI; Zolax; UAE: Oramax; VK: Canesten Oral; DiAucan; Ukr.: Diflazon (JĨMỘaa30H); 
DiGucan (AMỘnroxaH); Difluzol (flH(ịmK)30Ji); Flucoric 
(OaioKopHK); .F lũ n o l {<X>ayHo.i)-ỷ'; F lu zam ed  (<l>ny3aMCA); M y co -  
max (MHKOMaxc); Mycosyst (Mhkochct); USA: DiAucan; Venez.: 
Ailumicort; Albesin; Diũucan; Flucess; Flucon; Flunal; Fluval; 
Fugin; Fungomax; Funizol' MicoQux; Mutum.
MulH-ingredient Preparations. Arg.: Gynerìum UD; Austral.: 
Canesoral Duo; Femazole Duo; VaglClear Duo; Canad.: Cane- 
soral Combi-Pak; India: AF-Kit; Azintra-3; Azithral XP; Azostac 
Cancap-Kit; Eradikit; Eve Kic Fas-3 Kit FC-Kit; Piscon Tab; 
Flucos-TZ; Flucoti; Flunec Combikit; Flutìni Kit; Fluzon-T; For- 
can TZ; Pulkit; Fungld-OR; Fusys-TZ; Fygek-AS; Gyn-3; Gyno- 
uim Kit; HU-AS; Kit-3D; Myconor-4; Nutorce Kic Nuforce-3 
Kit; Od-Kin Orũaz Kit; Saf KiL' Mex.: Aỉumlx; iVZ: Canesten 
Duo; Rus.: Saíodd (Caộoiou); ukr.: Ginekit (rHHeKHT).
Pbarmacopoeial Preporatíoni
USP 36: Fluconazole for OTal Suspension; Fluconazole Injectìon; 
Fluconazole Tablets.

Flucytosine (BAN, USAN. HNNI
5-FQ Plucitosina; Flucịtoziri; Flucitozinas; Rucytosín; FỊucy-
tosinum; Flucytozyna; Flusítozin; Flusytosiini; Ro-2-9915;

, (Dnyt4HT03MH.

5-FluờrOCytosine; 4-Amino-5-fluoropyrimidin-2(1H)*ènệ.
QH4FN30=129.1
CẦS —2022-85-7.
ATC —  D0ỈAE2Ỉ; J02AX01.
ẠTC Vet— QD01AE21; QJ02AX01.
UNII —  D83282DT06.

Pharmacopoeias. In Oàn.. Eur. (seep. vu), ỉnt., Jpn, and us. 
Ph. Eur. 8: (Hucytosine). A white or almost white 
aystailine powder. Sparingly soluble in water; slighdy 
soluble in  dehydrated alcohol. Protea ừom light.
USP 36: (Plucytosine). A white to off-white crystaUine 
powder, odourless or with a slight odour. Sparingly soluble 
in w aten slightly soluble in alcohol; practically insoluble in 
chloroíorm and in  ether. Store in airtight containers. Protect 
from Iight.

SiabitHy. A solution of ũucytosine for intravenous iníusion 
should be stored between 18 degrees and 25 degrees. Pre- 
dpitatìon may occur at lower temperatures and decompo- 
sition, with the ỉonnation of ũuorouradl, at higher tem- 
peratures.

Uses and Administration
Flucytosine is a ũuormated pyrimidine antìíungal used in 
the treatment of systemic tungal iníectìons, the treatments 
for which are discussed under Choice of Antihingal, 
p. 563.1. ĩt is mainỉy used with amphoteridn B or 
fluconazoIe in the tteatment of severe systemic candidiasis 
and cryptococcal meningitis. It has also been tried in  other 
iníections due to susceptible fungi induding chromoblas- 
tomycosis.

FIucytosine is given by intravenơus inỷitsion as a 1% 
solution over 20 to 40 minutes. The usual dose is 200 mg/kg 
daily in  4  divided doses; a dose of 100 to 150mg/kg daily 
may be suffident in some patíents. Dosage should be 
adjusted to produce trough plasma concentrationỉ of 25 to 
50 micrograms/mL. This is particularly important in patients 
with AIDS who are at increased risk of bone marrow 
toxidty. Parenteral tteatment is rarely given fot more thạn 7 
days. except for ayptococcal meningitis when it is 
continued for at least 4  months. For intravenous doses to 
be used in patients with renal impairment, see below.

Flucytosữie is given oraỉỉy in usual doses of 5Ọ to 
150mg/kg daily in 4 divided doses. Again, blood 
concentrations should be monitored and dosage adjusted 
in patients vvith renal impairment to avoid accumulatíon oỉ 
the drug.’

For details of doses in children, see below.
FIucytosine has been used topừally ÍOI azole-refractory 

vaginitis caused by Candida spp., but such use may increase 
problems of resistance.
Ịlevlevvs.

ỉ . Vlviani MA. Pluq^cosỉne—what is ics íuture? J Artíimíavb ơiemother 
1995;35:241-4

2. Summers KK. et ai. Thcrapeutic drug monitorỉng oí systcmic antỉỉungal 
therapy. J Andmicrob ơưmother 1997; 40:753-64.

3. Vermes A. et aỉ. FLucytosinc: a revievv of ỉts phaxmacology. dỉnỉcal 
indicatỉons. phannacokỉneúcs. toxỉcỉty and drug interactions. J 
Arứimừrob ơtemother 2000; 46: 17Ỉ-9.

Administration ìn children. Flucytosine may be given to 
neonates and children for the treatment of systemic íungal 
ínỉectiọns, induding as an adjunct to amphoteridn B ỉn 
the management oỉ severe inlections, induding crypto- 
coccal meningitis or severe systemic candidiasis. The fol- 
lowing doses, given orally or by inơavenous iníusion over 
20 to 40 minutes, are recommended by the BNFC:
• neonates: 50mg/kg every 12 hours
• children from 1 month of age: 50 mg/kg every 6 hours: 

25 to 37.5mg/kg every 6 hours may be suffident for 
infections caused by very susceptible fungi. As an adjuna 
in cryptococcal meningitis, 25mg/kg every 6 hours is 
recommended.

Administraiion in renal impairment. Flucytosine Ịs mainly 
excreted by the kidneys and the dose must be adịusted in 
patients vvith renal impainnent.

Dose intervals for intravenous ũucytosine should be 
adjusted according to creatinine dearance (CC):
For intravenous use,
• c c  20 to 40 mL/mínute: 50 mg/kg every 12 hours
• c c  10 to 20mL/minute: 50mg/kg every 24 hours
• c c  less than 10 mL/minute: 50 mg/kg then hirther doses 

should be based on plasma concentrations vvhich should 
not exceed 80 micrograms/mL

Initìal oral doses should be at the lower end of the 
recommended range (see above) and dosage should be 
adjusted subsequently to avoid accumulatìon.

Adverse Effects
Adverse eSects of ũucytosine indude nausea, vomiting, 
diarrhoea, and skin rashes. Less ừequently reported adverse 
eííects indude coníusion, halludnations, convulãons.

headache, sedation. and vertigo, and also allergic reactions, 
toxic epidermal necrolysis, and cardiotoxidty. Alteratíons in 
liver hmction tests are generally dose-related and reversible; 
hepatotoxidtý m ay also occur. Hypokaỉaemìa may occur. 
There have beén a few reports of perìpheral neuropathy.

Bone-maưow depression, espedally leucopenla and 
thrombocytopenia, is assodated with blood concentrations 
of Aucytosine greater than lOOmicrograms/mL, with 
concurrent use of am photeridn B, and w ith renal 
ùnpainnent. Fatal agranulocytosis and aplastíc anaemia 
have been reported.

Effedỉ on the blood. Bone marrow toxidty assodated 
w ỉth ũucytọsine has been attributed to its conversion to 
Huorouradl, possibly by intestinal ũora.' A pilot study2 of 
6 padents given intravenous Aucytosine ỉound that the 
amounts of ũuorouradl in serum samples were undetert- 
able, vrhereas Đucytosine could be detected in the samples. 
This might be because intravenous dosage did not allow 
the conversion oỉ ũucytosine to Huorouradl by intẹstinaỉ 
microílora. However, õne patient stíll deýeloped thrombo- 
cytopenia and another leucocytopenia and the authors 
hypothesised that toxidty might be due tọ ũụcytosine and 
nõt the metabolite.

ỉ . Pinnohamed M. rt ai. The role oí acnvc metabolỉtes in drug toxidty. Drug 
SaỊety 1994; 11: 114-44.

2. Vennes A. t í  a i  5-fluorocyrosine-related bone-marrow depressỉon and 
coovenion to ũuorouracỉỉ: a pilot study. Fundam ơin  Pharmacol 2002; 
16: 39-47.

Precơutions
Flucytosine should be given with great care to patìents vvith 
renal ữnpairment, or with blood disorđers or bone marrovv 
depression. Renal and hepadc hinction and blood counts 
shõuld be monitored dunng therapy (at least vveekly in 
patìents vvith renal ứnpairment or blood disorders). In 
patients with renal impaiiment, doses should be reduced 
and trough bỉood concentratìons of Aucytosine shoulđ be 
checked regularly from blood samples taken just beíore an 
injection of Qucytosine (sẽe underUses, above). Care should 
be taken in patients given tadiation therapy or other drugs 
which depress bone maiTow.

Flucytosine is teratogenic in rats.
AIDS. Frequent bone marrow toxicity has been reported 
in  patients with AIDS during ũucytosiné theiapy.1 How- 
ever, in a study in 381 patients, no additional haemato- 
toxidty was reponed in patients given amphoteridn B 
plus Đucytosine compared with those given amphoteridn 
B alone.1 The toxidty could be minimised by monitoring 
serum concentratìons3 and the British Sodety íor Antimi- 
crobial chemotherapy has suggested that these should be 
maintained vvithin 25 to 50 micrograms/mL in patỉents 
w ith AIDS.4

1. Chuck SL, Sande MA. Iníections with Cryptococcuỉ neoỉormaiư ĩn the 
acquired immunodefidency syndrome. N  Engỉ J Med 1989; 321:794-9.

2. van der Horst CM, tí ai. Treatmem oí cryptocõccal menỉngỉtỉs assodated 
vvith the acquired únmunodefidency syndrome. N.EngUMed 1997; 337: 
15-21.

3. Yỉvianỉ MA. Flucytosỉne—what i$ its hiture? J Antímiavb ơitmothtT 
1995;35:241-4.

4. Briósh Society íor Amỉmỉcrobìaỉ Chemotherapy wòrkjng Party. 
Antiíungal diemotherapy ỉn patíents vvỉth acquừed immunodehdency 
syndrome. Laruxt 1992; 340: 648-51.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassiỉies Oucytosine as 
probably not porphyrinogenic; it may be used as a drug o{ 
fln t choice and no precautions are needed.1

1. The Drug Database íor Acute Porphyría. Available at: http://www. 
dnjgs-porphyria.org (accessed 14/10/11)

Pregnancy. Teratogenidty has been reported in some ani- mal models and iicensed prođuct iníormation recommends 
that ílucytosine should only be used if the beneĐt justifies 
that possible risk to the íetus. The congenital deíects are 
thought to be as a result of the conversion of Aucytosine 
to íluorouradl by the intestinal micTOŨora. Hovvever, 
there are some case reports of pregnant patients receiving 
Hucytosine (with or without amphoteriđn B) Ũ1 the sec- 
ond1-4 and third5 trimesters w ith no reports of abnonnal- 
ities in the inỉants.

1. Philpot CR, Lo D. Cryptococcal meningitis in pregnancy. Med J Aust 
1972; 2: 1005-7.

2. Schõnebeck J, Segerbrand E. Candỉda aỉbỉcans septìcaemia duxỉng first 
half o ỉ pregnancy successlully treated wỉth 5-Ũuorocytoslne. BMJ1973; 
4: 337-8.

3. Curole DN. Ciyptococcaỉ menỉngỉtis ỉn pregnancy. J Xeproắ Međ 1981; 
26: 317-19.4. Chotmongkol V, Siricharoensang s. Cryptococcaỉ meningỉtỉs ỉn 
pregnancy: a case report. J Med Assõc Thai 1991; 74:421-2.

5. Chen C-P, Wang K*G. Cryptococcal menỉngỉtỉs in pregnancy. Am J 
Perinatol 1996; 13: 35-6.

Interactions
Flucytosine is commonly used with araphoteridn B. 
Amphoterịdn B can cause a deterioration in renal íunction,

The Symbol t  denotes a preparation no longer actively marketed
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vvhich can result in raised ũucytosine blood concenơatíons 
and tacreased toxidty. Hovvever, the two drugs are 
generally regarded as having synergistíc antìínngal actìvity. 
Cytarabtae has been daũned to reduce blood concentrations 
of Aucytosine and to antagonỉse its andhmgal activity, 
althoúgh the evidence is limited.

A n tìm icrob ia l A ctio n

Flucytostae is a Duorinated pyrimidine antỉíungal. In 
susceptible íungi it is converted by cytosine deaminase to 
Auorouradl which is then incorporated in place oí uradl 
into fungal RNA and disrupts protein synthesis. The a a i  vi ty 
of thýmidilate synthetase is also inhibited and this eíiect 
interíeres with ỉungal DNA synthesis.

Flucytosine is active against Candida spp., Cryptococcus 
neoformcua, Cladosporium spp., and Fonsccaca spp. Some 
Aspergiũus spp. have also been reported to be sensitive. 
There is synergy between Aucytostae and amphoteriõn 8 
against-Candida spp. and Cryptococcus ntoỊcrmans.

There is a high incidence of primary resistance to 
Aucytosine among isolates of Candida spp. and Cryptococcus 
neoformam. Resistance also develops duríng ơeatm ent with 
ílucytosine and has been reported rarely from combination 
therapy with {lucytosine and amphotericin B.

Pharm acokinetics
Flucytosine is absorbed rapidly and almost completely írom 
the gastrotatesttaal traa . Bioavailabilỉty is 78 to 89%. Aíter 
oral doses of 37.5mg/kg every 6 hours, peak plasma 
concenưations of 70 to 80 miaograms/mL occur vvithta 2 
hours; similar concenuations occur, but more rapidly, alter 
an intravenous dose. The plasma-ũucytostae concentratỉon 
for optũnum  response is 25 to 50 miơograms/mL. Flucyto- 
sine is vvidely distributed through the body tissues and 
ũuids; concentrations in the CSF axe 65 to 90% oí those in 
se rum. About 2 to 4%  of Oucytosine is protein bound.

About 90% of a dose is excreted unchanged by 
glomerular Đlơatìon; a small am ount of Đucytosine may be 
metabolised to Đuorouradl. The smaỉl amount o{ an  oral 
dose oí ũucytostae not absorbed hom  the gastrointestina] 
tr a a  is eliminated unchanged in the ỉaeces. The elimination 
half-life is 2.5 to 6 hours in patients with normal renal 
ỉunction but inaeases with decreasing renal íunction. 
FIucytosine is removed by haemodialysis or peritoneal 
dialysis.

Reíerences1'3 to the pharmacokinetics of Ducytosine. A 
study3 revievving Aucytosine concenưations in serum, 
blood, or plasma hom  233 patients, induding 33 neonates, 
ỉound that they were w ithin the therapeutíc range in only 
about 20% of cases; of the rematader, 40% were low (5% 
undetectabỉe) and 40% were excessive (potentialỉy toxic in 
about 10% of the samples). fh e  results emphasised the 
importance of therapeutic drug monitoring.

1. Daneshmcnd TK. VVamodc DW. Cllnical phamucakinetia of systemic 
aatìỉungal agentỉ. CỈÙ1 pharmaakínit 1953; S: 17-42.

2. Baley JE, lí  al. Pharmacokinctia, outcome of ưeatment. and loxic 
eSects of amphoterỉdn B and 5-fluorocytosỉnc ỉn neữnates. J Peđìatr 
1990; ỉ  16: 791-7.

3. Pasqualono AC, o  «/. H ucytoáne therapeutic moniloring: 13 ycars 
expeitaux to m  the UK. ]  Antimànb ơttm athtr 2007; 59 .791-3.

Preparotions
Proprielory Preparoiions (d eta ils  are g iv e n  in  V o lu m e B )

Sngle-ingredient Preparations. Arg.: Ancotìlt; AustraL: Ancotil; Austrũc. Ancotil; Denm.: Ancotil; Fr.: Ancotil; Ger.: Ancotil; 
Gr.: Ancotil; Hong Rong: Ancobon; Ancotilt; Iri: Ancotil' Ịtal.: 
Ancotil; Neth.: Ancotỉl; NZ: Ancoùlt; Pol.: Ancotil; Rus.: Anco- 
tyl (AHKOTHa); Singapore: Ancotilt; Swed.: Ancotil; Switz.: 
Ancotil; UK: Ancotỉl; USA: Ancobon.

Phqrmocopoeioi Preparotions
BP 2014: Plucytosine Tablets;
ƯSP 36: Plucytosine Capsules; Flucytosine Oral Suspension.

Flutrímazole IBAN, riNN i

Flutrimatsofi; Flutr1mạzol; Flutrimazolas; Flutrimazolum; UR- 
‘_4Ó56; ‘OnyrpiÍAáaáòÃ
:Họ-Fluoro-a-(/>:fluorophenyl)-a'phenylbenzyl]imidazole;
ử?5)-l-{2,4'-Đifiuorotrity0imidazole.
Cn HisF$f=346.4,. . ..
CAS — ĩ  19006-77-8 

■ATƯ— D 0Ì/fl6 iG 01A F18.
ATC Vẹt —  ÓDQ1AC16; QG01AF18. ;
U M —  776S0UP2Ệ2. - . : :

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Flutrimazole). A white or almost vvhite powder. 
Practically insoỉuble in water; soluble ta methyl alcohol; 
íreely soluble in tetrahydrohiran. P ro tea {rom light.

Profi'/e
FIutrimazoIe is an imidazole antữungal used topically as a 
1% cream, gel, povvder, or solutìon ta  the treatm ent oi 
superBdal fungal taíections.

For a discussion o{ the caution needed w hen ustag azole 
antiíungals durtag pregnancy, see under Pregnancy ta 
Precauữons of Fluconazole, p. 579.3.
Reíerences.

1. Rỉgopouỉos Da t í  úỉ. Piutrimaioỉe shampoo 1% versus kctocona2olc 
sbãmpoo 2% ỉn tbe ưcatment of piryTiÀsií versỉcDlor. A randomỉsed 
double-blỉnd comparatỉve trial. Myaữã 2007; 50: 193-5.

Preparations
Proprietory Preporatíons (details are given in Volume B)
Singie-ingredient Preporotiom. Auítría: Micetal; Braz.: Micetal; 
Chilc. Micetal; Cí: Micetal; Gr.: Topiderm: Hung.: Mỉcetal; UaL: Micetal: Mex.: Micetal; PóL: Micetal; Port.: Flutrimt; Spain: Flusporan; Gíne Micetalt; Mỉcetal.

Fosfluconazole IBAN, riNNi
Fosfluconazol; Fosfluconazolum; UK-292663; (DocộnyKOHa-
30/1.
1-{2,4-Difluovopheny D-2-0 H-1,2,4-triazol-1-ylH-[(1H-1,2,4- 
triazol-l-yl)methyl]ethyl dihydrogen phosphate. 
C,3HuF2N60 4P=386J 
ovs —  194798-83-9.
UNII — 3JU299EWH.

ProỊiỊe
FosOuconazole is a phosphate prodmg of Ouconazole that is 
used íor the treatment of systemic fungal iníections, 
indudtag oral candidiasis and recurrent cryptococcal 
menmgitis ta AIDS patients.
Reíerences.

i .  Takahashỉ Da tí  al. Fo$fluconazole for andíungal prơphylaxis ìn very low 
binh wcighl ỉnỉants. ĩnt J Peẩiaữ 2009; 2009: 274768.

Preparatíons
Proprietary Preporalions (details are given in Volume B) 
Single-ỉngredient Preparations. Jpn: Prodif.

G r i s e o f u i v i n  /SAN, riNNi
Curling Pactoo Griseofulviini; Griseofulvina; Griséoíulvine; 
Griseofulvinum; Grizeofulvin; Grizeofulvinas; Gryzeofulwina; 
rpn3eoộynbBMH.
(2S,4'fl>-7-Chloro-2,,4,6-trimethoxy-4'-methylspiro[benzofur-
an-2(3H),3'-cyclohexene]-3,6'-dione.
Ct7H, £106=352.8 
C4S — 126-07-8 
ATC — D01AA08; D01BA01.
ATC Ver — QD0ỈAA08; QD01BA01.
ƯNII — 32HRV3E3D5.

Pharmacopoeias. In chín., Eur. (see p. vii), ĩni., Jpn, us, and 
Via.
Ph. Eur. 8: (Griseofulvta). An antilungal substance 
produced by the grovvth o{ certata strains oí Peniállium 
grừeofulvum, or by any other means. It is a white or 
yeBowish-white powder. The partides ol the povvder are 
generalỉy up to 5 micromettes ta  maximum dimension, 
though larger partides, which may occasionally exceed 
30micromeưes, may be present. It contains 97 to 102% of 
C|7H17C10«, calculated on the drìed substance.
Practically tasoluble ta  water; slightly soluble ta  dehydrated 
alcohol and ta  methyl alcohol; ỉreely soluble in 
dimethylíormamìde and ta  teữachloroethane.
USP 36: (Griseoíulvin). A white to CTeamy-white, odourless 
powder, ta  vvhich partides of the order of 4micrometres in 
dlameter predomtaate. It has a potency oi not less than 
900 micrograms of Ci7HI7C106 per mg. Very slightly soluble 
ta waten sparingly soluble ta alcohol; soluble ta acetone, ta 
chloroíorm, and in  dimethylíormamide. Store ta  airtight 
containers.

U ses a n d  Adm inistratíon
Griseohilvta is an antíỉunga] used orally ta the treatment oí 
dermatophyte iníections. It is generally given when such 
taỉectìons tavolve the scalp, hair, nails, and skta and do not 
respond to topical treatment (see Skin Inỉections, p. 568.1); 
taíections oỉ the soles of the íeet, the palms of the hands, 
and the naiỉs respond slowly.

The usua] dose of griseoỉulvta has been 0.5 to 1 g daily ta  
stagle or divided doses; these doses are íor preparations of 
griseoíulvin of reduced partide size, sometimes knovvn as 
microcrystalline or m iơosứe griseoíulvin. Doses have been 
reduced by about one-quarterw hen preparations, available 
in some countries, contatatag ulơamiarocrystallme or

ulttamicrosize griseoíulvta are used. Gríseoíulvta shoiild be 
given with or aíter meals.

For details oí doses ta  children, see belovv.
The duration of ữeatm ent depends on the thickness oi 

the keratta layer: 2 to 8 vveeks for taíections of the haữ  and 
skin, up to  6 months íor tafeaions oỉ the hngemails, and ỉ 2 
months or more íor iníections of the toenails.

Griseoíulvta has also been used as a 1% topical spray ta 
ttaea pedis.
Revlevvs.

1. Fleece D, t í  ttĩ. Griscoíuivin vcrsus terbỉnaũne ỉn the treatment oỉ tỉnea 
capitỉỉ: a meta-analysỉs of ranđomỉzeda dinlcal trỉalỉ. Peấiatria 2004; 
114: 1312-15.

2. Gupta AK, tí  đỉ. Meta-analysỉs: giỉseohỉỉvin efficacy in the treaunent ol 
tỉnêa capỉtis. J Drugs Dcrmaỉol 2008; 7: 369-72.

AdminisiraKon in chiidren. Griseofulvin may be given 
orally to chiidren for the treatment oi dermatophyte taíec- 
tions where topical therapy has íailed or is taappropriate. 
For children hom  1 m onth of age, 10 to 20mg/kg daily (to 
a maximum of 1 g) of the microcrystalltae preparation, 
given once daily or in divided doses, has been recom- 
mended by the BNFC and the American Academy of 
Pediatrics (AAP);1 for ultramiCTOcrystalline preparations, 
the AAP recommends a dose of 5 to 15 mg/kg once daily 
(to a maximum of 750mg). For tinea capitis caused by Tri- 
chophyton tonsurans, the BNFC suggests miCTocrystalIine 
griseoíulvta 15 to 20mg/kg daíly (to a maxirmim of 1 g) 
once daily or ta divided doses.

1. American Academy of Pedlatrics. 2012 Red Book: Report of the Committee 
ơn In/etíiota Dùeasa. 29th ed. Elk Grove Vilỉage. Illinois, USA: American 
Academy oí Pedíaưics, 20Ỉ2.

Non-infectíve sldn disorders. Lichen planus is usually 
ữeated with corticosteroids or rettaoids (see p. 1685.2) but 
griseolulvin has been suggested as an alternative to topical 
corticosteroids in erosive disease.1 Hovvever, some 
researchers have found it to be oí no value.2

Dramatic responses of pigmented purpuric dermatoses to 
griseotalvta 500 to 750 mg daily ha ve been reported in 5 
patients.3

1. Lamey P-J, Levvis MAO. Oral mcdidne in practỉce: vvhite patcbes. Br 
Dent J 1990; 168: 147-52.

2. Bagan JV, tí  ai. Treatment of ỉichen planus with griseoíulvin. Orat Surg 
OraiMed Oral Pathol 1985; 60: 608-10.

3. Tamaki K  et a i  Successlul ưeaunent oí pigmented purpuric dermatosỉs 
wỉth griseoíulvin. BrJ Dermatol 1995; 132: 159-60.

A d v e rse  Effects
Adverse eỉlects are usually mild and ưansient and consist of 
headache, ỉkìn rashes and urticaria, dry mouth, an aỉtered 
sensation oỉ taste, and gastrointestinal disturbances. 
Angioedema, erythema multiíorme, toxic epidermal 
necrolysis, proteinuria, leucopenia and other blood 
dyscrasias, oral candidiasis, peripheral neuropathy, photo- 
sensitísation, and severe beadache have been reported 
occasionally. Depression, coníusion. dizziness, impalred 
coordination, tasomnia, and ỉatìgue have also been 
reported. Griseolulvin may precipitate or aggravate SLE.

There have been a íew reportss of hepatotoxicity 
attributed to griseotalvta.

Effects on the skin. Fataỉ toxic epidermal necrolysis ta  a 
I9-year-old vvoman1 was atuibuted to griseoíulvta that 
she had taken ỉor 6 days; she had also taken metronid- 
azole for 1 day. There are also reports2-3 of erythema mul- 
tllorme ta  4  patients occurrtag vvithta 10 days of stantag 
griseofulvta. The predpitation or aggravation of SLE is a 
known complication of griseohilvta. Most cases are said to 
be charaaerised by prom taent skta manilestations and 
absence oỉ renal disease although the nephrotic syndrome 
has been described4 in a 16-year-old male alter 2 stagle 
doses of griseolulvta ta ken 3 weeks apart.

1. Mỉon G. t í  a i  Patal toxỉc epidermaỉ necroỉysis aíter grỉseofuIvin. Lanctí 
1989; U: 1331.

2. Rustin MHA. t í  ai. Erythema muitilorme due 10 grtseoỉulvin. Br J  
Dcrmatoĩ 1989; 120: 455-8.

3. Tharni GP, tí  a i  Eryihema multiíorme due to griseoỉulvỉn vviih positive 
re-expoíure tesL Dematoiogy 2001; 203: 84-5.

4. BonỉIU‘Feiỉx M. tí  aỉ. Ncphrotíc syndrorae reỉatcđ to systemỉc ỉupus 
erythematosus aĩtergrỉseoỉuỉvm therapy. Pediatr Nephrol 1995; 9:478-9.

Hypersensrtivity. A serum sickness-like reaction has been 
reported ta  a 5-year-old child betag treated for ttaea capi- 
tis with griseoíulvta.1 About 3 weeks aíter starting treat- 
ment the child developed íever, rash on his legs and back, 
swel)tag of his toes and ítagers, and leg pain. Symptoms 
resolved aíter griseoíulvin was stopped.

1. Colton RI. «  aỉ. Serum ricknesỉ-ltke reaction associated with 
grỉseohiỉvỉn. A m  Pharmacother 2004; 38: 609-11.

Precautions

Griseohilvin is conưa-indicated ta  patíents with severe liver 
disease or SLE.

Griseoíulvin is embryotoxác and teratogenic ta  rats and 
there have been ìsolated cases of conjoined twlns after its 
use during the first trimester of pregnancy. It is thereíore

All cross-reíerences refer to entries ta Volume A
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contra-indicated in pregnancy and vvomen should not 
become pregnant during, or vvithin 1 month oí stopping 
therapy. Griseoíulvin may reduce the efficacy of oral 
contraceptives and additíonal contraceptìve precautíons 
should be used during treatment. Data bom  in-vừrc and ỉn- 
vivo  studies using mammalian celỉs, which shovved 
aneuploidy, have led to the vtraming that men taking 
griseofuIvin should not íather children w ithta 6 months of 
tteatment.

Griseotalvin may impair the ability to  drive or operate 
machtaery, and has been reported to enhance the eữectỉ of 
alcohol.

Porphyria. Although griseofuIvúi has not been classtBed 
in  the Drug Database for Acute Porphyria compiled by the 
Nonvegian Porphyria Cenưe (NAPOS) and the Porphyria 
Centre Svveden.1 both Porphyria South Airica2 and the 
European Potphyria Netvvork* dasstíy griseohilvin as 
unsaỉe and it should be avoided in patients with porphyr- 
ia.

1. The Drug Daubase for Acute Porphyria. Avaỉlabỉe ac htrp://www. 
dmgs-porphyrla.org (accessed 2/11/11)

2. Porphỳria South Áíríc*. Avaỉỉable ac hrtp://wẹb.ucLâcxa/depts/ 
porphyria/ (accessed 2711/11)

ỉ .  Ẽuropẽan Porphyrỉa Ketwork. Ávaỉỉable ac hnp://wwwporphyria* 
euiope.com (accessed 2 /11/U )

Interactions
Phenobarbital has been  reported to  decrease the 
gastrointestinal absorption oỉ gnseoíulvin. Pỉasma concen- 
trations oỉ griseoíulvta havé also been reponed to  be 
reduced by drugs that induce metabolising enzymes.

Griseoíulvta may increase the ra te of metabolism and 
diminỉsh the eífects 0f som edrugs such as coumatin 
antìcoagulants and oral contraceptives.

Griseotalvta may enhance the efiects of alcohoL
s

Alcohol. In addition to reports of grỉseotalvin enhandng 
the eữects of alcohol, a severe disulíìram-like reactíon to 
alcohol has been reported in a patient taking griseotalvta.1

1. Fetr DL Vukov LF. Ao unusual cu c  of severe griseofulvin-»lcohol 
interactíon. A m  Emerg Meẩ 1994; 24:95-7.

Bromocríptine. For a report that griseofuỉvúi can block the 
response to bromocriptine, see p. 899.1.

SaGcylateỉ. Griseotulvin has been reported to reduce 
plasma concentrations of salicylate in  a patient taking 
aspirin, see p. 26.3.

A ntìm icrobial Actìon
Griseoíulvin ũ  a tangistatic antibiotìc that inhibits íungal 
cell division by disruptỉon oỉ the mitotic spindle structure. It 
may also tateríere with DNA productìon. It is active against 
the common dermatophytes, induding some species oỉ 
Epiderm ophyton, M icrosporum. OI Trídtophyton.

Pharm acokỉnetìcs
Absorptỉon of griseoíulvin bom the gastrotatestinal tract ií 
variable and incomplete, but is enhanced by redudng the 
partỉde size or when given with a íatty meal. Peak plasma 
concentratíons occur vvìthin 4 hours and are maintained for 
10 to 20 hours.

Griseoíulvta is about 84% bound to plasma proteins. It is 
deposited in  keratin precursor cells and is concentrated in 
the stratum comeum of the skin and in the nails and hair, 
thus preventtag íungal Invasion oỉ nevvly ỉotmed cells. 
Concentrations oỉ 12 to 25 micrograms/g are maintained in 
skin during long-term use, while plasma concentrations 
remain at about 1 to 2 micrograms/mL. Gríseoỉulvtn has an 
elimination half-life of 9 to 24 hours, and is metabolised by 
the liver mainly to 6-demethylgriseofulvin and its 
glucuronide conjugate vvhich are excreted in the urine. A 
large am ount oỉ a dose of griseotalvta of reduced partide 
size appears unchangeđ in the íaeces; less than 1% is 
excreted unchanged in the urine; some is excreted in  the 
sweat-

Preparations
Praprie tary  Prepa roHons (deta ilỉ are given  ỉn  V olum e B)

Single ingredient PreporoHoos. Arg.: Grisovin; AustraL:
Grisovin; Braz.: Fuldn; Sporostatìn; Fr.: Grisehiline; Ger.: Gri- 
seo; Likuden M+; Gr.: Grisenova; Bong Kong: CP-Griseot; Gri- 
suvta; In d ia : Dermonorm; Huvin; Fungal; Funghõn; Geovta; 
Grideim; Gris-OD; Grísactin; Grisomed; Grisonorm; Grisoral; 
Grisovin; Idiỉuỉvta; Microtalvta; Mycononn; Nuhdvỉn; VVala- 
vta; ĩndon.: Fultín; Fungỉstop; Griseoíort; Grivin; Mycostoph 
ắexavin; IrL: GrisoL Israel-. Griíultat; ItaL: Pulcta; Grisovina 
FP; Malaysia-. Grisuvin; Grivin; Krisovin; Mac.-. Fulón; Fulsl- 
vtat; Grisovta; phũipp.: Grisovin; Pơrt: Grisovint; &AỊr.x 
Microddab Singapore-. Hexené; Krisovin; SP-Grevtn; Spain: 
Puldn; Thai.: Aoỉen; Pulvin; Fungivin; Fusovta; Gtiỉulvta; Gri- 
seo-Med; Grisũavin; Grisin; Grisovex; Grivin; KB Vinedn; 
Mycovta; Mỵcoxyl’ Neohilvin; Trivanex; Turk.: Gehilvin;

Grisovin; UK: Fulsovint; Grisol; USA: GrUulvin V; Gris-PEG; Vcncỉ.: Grisovm.

Muki-ingredient Preporations. Arg.: Griseoplus.

Pharmocopoeid Preparalỉons
BP 2014: Griseohilvin Tablets;
USP 36: Griseofulvin Capsules; Griseoíulvin Oral Suspension; 
Griseohilvin Tablets; Ultramicrosize Griseofulvin Tablets.

lsoconazole (BAN, USAN, riNNI
rrsữcónazỏl; l«xpnazòlum; Isokonatsoli; lsotónazol; lzbltona- 
zol; lzokonázotas; M3pk0Ha30n ' . ; J :
1-[2,4-DichỊoro-(ỉ-(2,6-dichlorobenzyloxỵ)phenethyriimid- 
azolệi. ;■ .V ■ ■ ’■
c 18HMa 4N2o = 4 í6 .i :
CAS — 27523-40-6. .
ATC — D01ẠCỌS; G01AF07. : .
ATCVet — ÓD01ẠC05;QQ0ÌAỊÒ7: : /  "• r.
UNII —  GRI7WFR424. u.; •; : . ■'

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (lsoconazole). A vvhite or almost white powder. 
Practically insoluble in w ater treely soluble in alcohol; very 
soluble in methyl alcohol. Protea bom  light.

Isoconaxole Nitrate IEANM. HNNMI 
ísoconazol, nitrato de; lsocona2Ólei bitirate tf ; lsòconazole,'ị 
Nìtrate d '; isoconazoli Nltras; lsocobazolhitrạè lsokonàtsọlini-:i 

rịraatti; isòkonáiolniừat; Isokonaràr-nitrát; lzokonazbl 'BTitràt; ■ 
:.fzokonazol-nitrát; lzokonazọlo nitratas; Nitráto de isocọnázọl; I 
R-15454; H3OKOHa30tia HnTpaT. V  
C ,8H,4Cl4N jỒ >ịN0^79.1 ' •
CAS 2̂4168-96-5 , Vsọà>nozole mononitrate); 40036-10-0 
Osoconazọtenitrate)' • . ■
ATC—ÓO1AC05;co 1AF07.
AVC Vet — QDOIACOS; QG01AF07.
UNII —  5AS8P3N30K

PharmacopoeidS. In Eur. (see p. vii).
Ph. Eui. 8: (lsoconazole Nltrate). A white or almost white 
povvder. Very slightly soluble in waten slỉghtly soluble in 
ãỉcohol; soluble m methyl alcohoL Protect bom  lighL

Uses a n d  Administration
Isoconazole ũ  an imidazole antữungal used locally as the 
nitrate in the ưeatment of vaginal mycoses, patticulaiiy due 
to Candida spp. (p. 564.1) and in  hrngal skỉn iníections 
(p. 568.1). For vaginal in(ections it iỉ usually given as 
pessaríes in a single dose of 600 mg or 300 mg daily ỉor 3 
days, or as a  1% vaginal crearn daily for 7 days. For skin 
inỉections a 1% or 2% cream or other topical ỉormulatíon 
has been used.

A d v erse  Effects a n d  Precautìons
Local reactions induding bumỉng or itching may occur aíter 
application oỉ isoconazole.

Intravagứial preparations oỉ azole antiíungals may 
damage latex contraceptives and addìtional contraceptive 
measures are thereíore necessary during local applicatíon.

For a discussion of the caution needed when usỉng azole 
antiíungals during pregnancy, see under Pregnancy ta 
Precautions of Fluconazole, p. 579.3.

Antím icrobial Action
Isoconãỉolc is an imidazole antỉíungal active against a yvide 
spectrum of íungi includtag Canẩida spp., dermatophytes. 
and Malassaia furfur. It is also active against some Gram- 
positive bacteria.

Preparations
Propòetary Preparotionỉ (detailỉ are given ta Volume B)

Single-ingredỉent PreporoHona. Arg.: Isonũcot; Mupaten; Aus- trỉă: Gyno-Travogen; Travogen; Belg.: Travogen; Braz.: Gino- 
Isomaxt: Ginotrax; Gyno-Icaden; Icadem Isomaxt; Micaden; 
Mycel Gynof; Neo Isocaden; Oiũe. uíarin; Fr.: Fazol G; Fazot Gr.: Travogen; Hong Kong: Travogen; Israel: Isogen; ItaL: Abì- 
mono: Isogyn; Travogen; Malaysia: Travogen; Mex.: Icaden; 
Nocarin; Pkũipp.: Travogen; pól: Gyno-Trăvogen-h Travogen; PorL: Gino-Travogen; Rus.: Gyno-Travogen (rHHo-ipaBoreH); 
Travogen (TpaaareH); Singapore. Gyno-Travogen; Travogem Switz.: Gyno-Travogen; Travogem ThaL: Ttavogen; Turk.: 
Gyno-Travogen; Travogen; Ukr.: Gyno-Travogen (Thho-
TpaaoreM); Travogen (TpaaoreH); Veneí: Icaden; Nogtaox. .

MuhHngredient Pieporotiona. Arg.: Scheridenn; Àustria: Travo- 
cort; Beỉg.: Travoóorc Ger.: Trávocort; Gr.: Travocort; Bong Kong: Travocort; Indon.: Travocort Irt: Travocort; Israel: Iso- 
con; Tevadenn; ItaL: Ttavocort; Malaysia: Isoradta; Travocort; 
Aíec: Scheridenn; phũipp.: Travocort; Pot: Travocort; Port: 
Travocort; B«J.: Travocort (TpaBOKopr); S.Afr.: Maxaderm; Tra-

vocort; Singapore. Travocort; Switz.: Travocort; ThaL: Travo- 
corc Turk.: Travazob Travocorc Ukr.: Travocort (TpaBOKọpr).

phoiniocopoeial Piapoiotona
BP 2014: Isoconazole Pessaiies.

I f r a c o n a z o l e  IBAN, USAN. riNNi
ltraconazol; ltracõnazólúm; ttrakonatsoli; ltrakonazọl; Itrako-' 
hazolas; òrịconáròíe; R-5121T; tlĩpaKOHaaoiL; ■ 
(±>-:2-sẹc-EỊỊjrịýt-4-r4-{4-ỉ4-R2ff ,-4S’)-2-{2,4-dichlórophenj/(ỹ-2- 

’ (W Ị Ẫ4-tnazoM -ylfnethyl)-J,3-dĩpxọlãn74-ỹirhèthọxy]phe- 
nỷlhppẹfaánj-l -^phenỹdí-2,4-dihý(Ịrórl Ẵ,4rtiíffiol-3Ịne..

: ̂ 3 8 0 ^ ,0 4 =  705 6 ' » *
84625-61̂. , ; -

ẢTC— KĨ2AC02. ■■, '  . . ' v ' ; : . .
ATC Vet r— QJ02AC02 --- ' '
UNĨI — 304NUG5GF4 _

Pharmocopoeias. In Eỉir. (see p. vii), Jpn, and us..'
Ph. Eur. 8: (Itraoonazole). A white o t aìmost white povvder. 
Practically insoluble ta  waten very slightly soluble ta  
aỉcohol; heely. soluble ta  dichloromethane. Protect bom 
lighL
USP 36: (ltraconazole). A white or almost white powder. 
PiacticaDy insoluble ta  waten very slightly soluble ta  
alcohol; íreely soluble ta  dichloromethane; sparingly 
soluble ta tetrahydrohiran. Storẽ ta  'ạiitight containers. 
Protect hom light

Uses and Adm inistration .
ItraconazoIe is a triazole antííungal given orally for the 
treatment of oropharyngeal and vulvovaginal candidiasis, 
íor pityriasis versicolor, íor deimatophytoses unrespónâve 
to topical treatment, íor onychomycoás, and for systemic 
taỉections tadudtag aspergillosis, blastomycosis, candidiasù, 
chromobỉastomycosis, cocddioidomycosis, cryptococcosis, 
histoplasmosis. paracocàđioidomýcosỉs, and sporotrichosis. 
It is also given íor the prophỹláxis oỉ tangal ặníections ta 
taununocompromised pãtientỉ. Thẹ place of itracona?ole ta 
the treatment of tangal taỉectíons is discussed ta  the vaiious 
sectíons under Choice oỉ Antiíungal, p. 563.1. Itraconazole 
has also been used ta  the management oỉ some protozoal 
taỉections tadudtag acanthamoeba keratitis (p. 584.2), 
leishmaniaâs (p. 584.2), and trypanosomiasis (p. 584^).

Doses oỉ itraconazole oral liquid and capsules are not 
equivalent and may not be used taterchangeably.

ta the UK, ioaconazole oral liquid is licensed ỉor use ta  
oral and oesophageal candỵiasừ ta  a dose of 200 mg daily ỉor 1 
week; it may be taken as a stagle daily dose, or, preíeiably,. 
ta  2 divided doses. the liquỉd betag TCtataed ta  the mouth ỉor 
20 seconds beíore swallowtag. ư there is no response after a 
week, treatment may be conttaued for a ỉuither week. ta  
the USA, a similar regỉmen is licensed for ompharyngtal candidừtsã, but ta  oesophageal candidiasis an  altemadve 
regúnen of lOOmg daily for at least 3 weeks is preíerred, 
although the dose may be tacreased to 200 mg daily ư 
necessary.

For patients with Ịluamcaole-rtsistam mfeơÌ0M the dose ta 
theUKiỉ 100 to 200 mg twice daily for 2 weeks; u  there is no 
response, treatment may be given ỉor a ỉurther 2 weeks. In 
the USA the recommended dose is lOOmg tvvice daily.

Itraconazole oral llquid is also licenscd ta  the UK for 
prophylaxis of susceptỉble ỉungal ìnỊeăiom in immunocom- 
promised patients. in doses of 5 mg/kg daily, ta  2 divided 
doses.

The ỉoIlowtag oral doses all apply to itraconazole 
capsules.
• the dose ta oropharyngial candidiasừ is 100 mg (or 200 mg 

ta patients with AIDS or neuưopenia) daìly for 15 days
• vuhmragỉnal candidiasừ may be ưeated vvith itraconazole 

200 mg tvvice daũy ỉor 1 day
• pityriasừ venicolor may be ưeated vvith itraconazole 

200 mg daiỉy for 7 dayỉ
• ỉor dennatophytoses the dose is lOOmgdaily for 15 days 

or 200 mg daily íor 7 days ta  tìnea anporis or tinea cruríy, 
doses are lOOmg daily for 30 đays or 200 mg twice daily 
for 7 days ta tinea pedừ or tànea manuum

• ỉor rưàl ùựeaions the dose is 200 mg daily ỉor 3 months or 
pulse therapy with 200mg tvvice daily for 7 days repeated 
once (for Bngemails) or twice (ÍOT toenails) ỉdter drug- 
íree tatervals of 21 days

• For systemic infcđions. itraconazole capsules are given in 
usual doses oỉ 100 to 200 mg once daily, tacreased to 
200mg twice daily ỉor invaãve or dissemtaated 
taỉectìona, tadudtag cryptococcaỉ meningitis.
ta  liíe-threatentag taíections a loadtag dose oí 200 mg 
three timcs daily ỈOT 3 days h a ỉ been given. A dose oỉ 
200 mg daỉly is used for primaiy or secondary prophy- 
laxis ta  neutropenỉc patients or those with AIDS. 
Absorption may be impaired ta  these patients and 
monỉtoring of plasma concentratiom is advised with an 
tacrease ta  dose to 200mg tvvice daily ư  necessary. This

The Symbol t  denotes a preparation no  longer acdvely maiketed
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higher dose is recom m ended routínely by some 
auứioritìes in  the USA such a s  the CDC.

Itraconaiole may also be given b y  tn trav en o u s  in íusion  in 
a  dose of 200 mg given tvvice daily  over 1 hour for two days, 
then 200 mg daily thereaíter.

It has been suggested that a daily  dose oí 200 mg should 
no t be exceeded vvhen itraconazole is to be co- 
ad m in is te red  vvith ritonavữ-boosted HTV-protease inhi- 
bitors.

For detaíls of doses in  children, see below.
Reviews.

1. Haria M . ct a i Itraconazoỉe: a  reappraisal oỉ ics phamucoỉogỉcaỉ 
pTopeĩtles a sd  iherapeutic use in  ih e  m anasem ent oí superỉidaỉ ỉungal 
inícctions. DntgỊ 1996; 51: 385-620.

2. Pierard GE. t t  aĩ. Itnconaxoỉe. Expert Opin Pharmatoiher 2000; 1: 287- 
304.

3. Stevens DA (ed). Managìng fungal inĩectỉoDS ỉn the 2ỈS1 ccntury: íocus 
on hraconazoỉe. Drugs 200); 61 (suppl )): 1-56.

4. SUin D, et al. Intravenous iinconaaolc. Amt Pharmacother 2001; 35:720- 
9

5. Boogaerts M. Maenens i .  Qinlca) experience with itraconazole in 
systemỉc hingal ỉnĩectìons. Dntp  2001; 61 (suppl 1): 39-47.

6. M aenenỉ J. Boogaens M. The place for itreeõnaaole in ưeatmeni. J 
Antímierob ơtcmother 2005; 56 (suppl 1}: 133—I3S.

7. Potter M. Sưategies íor managing system k ítiDgal inícction and ỉhc 
place o i iuacon»to\c. J Anthnicrob Chemoíhtr 2005: 56 (suppi 1); Ỉ49-Í54.

8. Korting HC. SchõUmann c .  The Ỉignỉỉieancc o( itraconaĩole for 
treátmem of íungal ìnícctions uí skin. naỉls and mucous mcmbranes. J 
Dísdỉ Dtrmatol C a  2009; 7: ) 1-20.

Administration. hũGH DOSES. Doscs of hraconazoIe 600 mg 
daily in two dividcd doscs íor 3 to  16 months vverc uscd in 
8 patients with systemic mycoses resistant to conventional 
therapy.1 Two paticnts with AIDS and cryptococcal 
memngitis ỉailed to respond and  2 who rcspondcd initially 
latcr relapsed or developed Progressive dỉsease when the 
dose was reduced. The maỉn adverse eííects were hypokal- 
aemia, hỵpenension, and oedem a possibỉy assodated with 
adrenaỉ suppression.

In a patient with cerebral aspergiỉlosỉs, iưaconazole 
800 mg daỉly ỉor 5 months then  400 mg daily ỉor a íurther 
4Vố months produced com plete resolution of cerebral 
lesions.2

ỉ.  Shaxkey PK. et a i Hỉgh'dose iư acoiu io lc  In ibe ưeaoneiu of sevcrc 
mycoses. Ántìmứrob ẶỊcna Oam ethtr 1991; JS: 707-13.

2. sándiex c, tt  aỉ. Treatment of cerebral aspergỉQosis with ỉnaconaaole: do 
bigh doscx improve the prognosiỉ? Cỉin In/ta Dá  1993; 21:1423-7.

Administration ỉn children. A review of the use oí itracon- 
azole in  children1 considered oral itraconazole to be safe 
and eữective against most hm gal organisms causing super- 
fidal inỉections.

Itraconazole vvas given to 2  premature intants vvith 
disseminated candidiasis in a dose of lOmg/kg daily in two 
divỉded doses íor 3 or 4  weeks without adverse effects.2 
Treatment was successful in b o th  inlants.

Although itraconazole oral liquid is not ỉìcensed for use 
in children in  tbe UK, and the capsuleỉ are only licensed 
from 12 years of age, the BKFC suggests the ỉollovúng daily 
ơra/ doses; unlike in adults (p. 58Ĩ".3) it makes no distinction 
between doses ơf the oral liquid an d  the capsules. Doses are 
given as a single dose (unless othenvise spedBed): 
ỉor o ro pharyngea l cand id ỉasỉs:
• 1 m onth to 12 years of age, 3 to  5 mg/kg (10 a maximum

of 100 mg) daily for 15 days; u p  to 200 mg daily may be I 
given to patìents w ith neunopẽnia or AIDS Ị

• 12 to 18 years of age, lOOmg (200mg ÚI those with 
neutropenia or AIDS) daily for 15 days

íor d e rm ã to p h y te  tn íections:
• 1 m onth to 12 yeais of age, 3 to 5 mg/kg daily; this is

given to  a maximum of 200 m g daily íor 7 days (pityriasis 
verãcolor), to a maxũnum of 100 mg daily for 15 days 
(tinea corporis and tinea cruris), to a maximum oỉ 
lOOmg daỉỉy ỉor 30 days (tinea pedis and tinea 
manuum ), or to a maximum of 200 mg daily for 2 to 6 
weeks (tinea capitis) 1

• 12 to  18 years of age. 200 mg daìly for 7 days (pityriasis
versicolor); lOOmg daily ỉor 15 days or as in pityriasis 
(tinea coiporis and tinea cruris); or lOOmg daily for 30 i 
days or 200 mg twict daìly ío r  7 days (tínea pedis and Ị 
tinea manuum ); or up to a maTõmiun oỉ 200 mg daily íor 1 
2 to 6 vveeks (tinea capitis) I

ỈOT onychom ycosis, from 1 year oỉ age:
• 1 to  12 yeais, courses of 5m g/kg (to a maximum of 

200 mg) daily for 7 days, Tepeated aíter intervals oí 21
. days to  a total of 2 couises for inỉections of the ũngemails 

and 3 courses ỉor toenail ũiíections í
• 12 to 18 years, either 200 m g daily for 3 months. or 

courses of 200 mg twict daily ío r 7 days, repeated aíter 
intervals of 21 days to a total of 2 courses for inỉections of 
the Sngemails and 3 courses fo r toenail iníectìons

ỉor h ỉs top lasm osis  or íor sy stem ic  fungal in íections Ị 
such ■ as aspergillosis, canđidiasis, and cryptococcosis I 
(ỉnduding aryptococcal menlngitis) vvhere other antihmgal ! 
drugs axe inappropriate or inehecnve: Ị
• from 1 m onth of age to  lS years, 5mg/kg (toamaximum 

of 200 mg) once or tvvice daily; the twia daily dose should i 
be used in invasive or disseminated disease or crypto- Ị 
coccal m enin^tis. For inưavenous doses, see belovv

ỉor m a ỉn te n an ce  in  AIDS p a tỉe n ts  to prevent relapse of 
underlying íungal iníection, or íor p rophy lax ls in  
n e u tro p e n ỉa  w hen Standard therapy is inappropriate:
• írom 1 month oỉ agé to 18 years, 5 mg/kg (to a maximum 

of 200 mg) daily, increased to twùx daily u  plasma- 
ittaconazole concentrations are Iow

íor p rophy lax ỉs  in  haem atologỉca] m alignancy o r b one 
m a rro w  tra n sp la n ta tio n  ( i n  p a t i e n t s  e x p e a e d  t o  b e c o m e  
n e u t r o p e n i c ) ,  w h e r e  S t a n d a r d  t h e r a p y  is  i n a p p r o p r i a t e  t h e  
o r a l  l iq u iđ  m a y  b e  g iv e n  as f o l lo w s :
• hom  1 m onth of age to 18 years. 2.5mg/kg twict daily, 

starring bcíore transplantation or chemotherapy and 
continued untíl the neutrophil count recovers

As for the oral liquid. the inưavenous p rodua is not licensed 
in children in the UK; the BNFC suggests the íollovving 
iníravenous doses by in/usion in children with system ic 
funga ỉ in íections;
• from 1 m onth of age to 18 years, 2.5mg/kg (to a 

maximum of 200 mg) every 12 hours for 2 days, then the 
same dose once daily ỉor a maximum o( 12 days. Doses

; should be given by diluting 250 mg as the intravenous 
concentratc in 50 mL oí sodium chloride 0.9% and 
iníusing over 60 minutes

ỉ .  Gupta AK. Cỉ et. Eỉỉicacy arvU saỉciy oỉ iiraconaioỉe usc in chHriren. 
Dtrmaiol Cm  2003: 21: 521-35.

2. Bhandarì V, NaranK A. Oraỉ iưaconazoie ứicrapy íor disseminaied 
candidíasis in low binh iveighi iníants. J Piéiatr 1992; 12(h 330.

> Amoebic iníections. Topical and oral iưaconazole has 
i been tried íor Acanlhamocba keratitis (p. 919.3).

Ị Leishmoniasis. When systemic therapy is required íor the 
ị treatm ent of Ieishmaniasis (p. 922.1), pentavalent antimo- 
; nials are generally most commonly used. The succcssíul 
1 use of itraconazole has been reported in some patienu1'5 
I with cu tan eo u s disease (p. 922.1) and a systematìc 
' review‘ reponed thai íor L. tropica  inlections there was 
j reasonable evidence that itraconazole (200 mg daily) for 6 
I weeks was more eííective than placebo. Iníections with 

L rísh m a n ia  a c th io p ica  may not respond.7 In a study of 
j patients in Kuvvait vviih cutaneous leishmanìasis, combì- 
I nation therapy vvith oral itraconazole (lOOmg twice daily)
Ị and topical imiquimod 5% cream (applied 3 times a week) 
ì was ỉound to produce better cure rates than treatment 
1 with itraconazole alone.*
Ị Although a pilot study’ in patients wilh m ucocuta- 
j n eo u s  leishmaniasis (p. 923.1) reported beneíĩt with 

itraconazole this was not conĐrmed in another study10 
where the response vvas only iransieni in the majority of 
patìems. Simiỉarly, itraconazole vvith terbinaQne has been 
lound to be inehectivc in post kala-azar dermal leishman- 
iasis.11

1. Albancsc G. tỉ  at. Cuuneous kishmaniasis: treaiment with iir»conazole. 
Arch Dmttoiơl 1989; 125: 1540-2.

2. Plaloux G. et ai. Cuuncous leishmanìaỉis in an AỈDS paúeni; cu re with 
[ imconazole. J Irt/ecí Dờ 1990; 162; 1221-2.
! ỉ .  Dogra J. Saxena VN. hraconaiole and leìshmaniasiỉ: a randomised 

doublc-blind trìal in cutaneous disease. ìnt J Pđrosìtoỉ 1996; 26: 1413-15.
4. Coraigli J. a  a i  Cutaoeous leishmaniaỉìs: successhỉi ireatment wiih 

Ị itraconazole. Int J Dcrmaol 2006; 45: 46-9.
5. Đaroni K  ei aì. Cucaneous lcishmaniaiis treaied with iaaconazoỉe.

I Dtrmatoỉ ĩhcr 2009; 22 (ỉuppl 1): S27-S29.
ỉ 6. González Ư, et aí. Intervcnũons lor Oỉd VVorid cuiancous leishmaniasis.
' Avaỉỉable in The Cochrane Daubase oí Syỉiemaùc Reviews; lỉsue 4. 

Chiehestcr. John Wiley; 2008 (acceued 31/03/09).
7. Akuỉỉo H, tt aì. The use oí iưaconazole in the (reatmem of leishmaniasis

caused by Leừhmanla acihiopica. Tran Ị  1? Soc Trop Med 1990; 84:
532-).

8. Al-Mutairi N. et eì. Treaiment o í Old Worid cutaneous ỉeỉshmania&is 
with dapsone. ìưaconaaole. cryotherapy. and imiquimod. aỉone and in 
combìnation. /m J Dtrmatol 2009; 48: 862-9.

9. Amato vs. et ai Use of itraconazole ỉn the trcaunent oí mucocutaneuus 
leishmanỉasis: a pilot nudy. ìnt J Inĩta Dừ 2000; 4; 153-7.

10. Caĩvopina M. ã  al. ltraconazolt In the ưeatment 0» New YVorld 
mucocutaneous leishmaniasii. Int J  Dtrmatel 2004; 43: 659-63.

11. Khaỉil EAG. tí  đl. Failure of á combinaiion oí two amiíungal drugs. 
terbinafíne plus itraconazo]e, in Sudanese post kala*azar dennaỉ 
leishmanìasis. Trans R Soc Trop Meề Hy$ 1996; 90: 187-8.

Trypanosomiasis. Itraconazole, alone or vviih allopurínol, 
may produce beneỉicial responses in American trypano- 
somiasis (p. 925.3).

Adverse Effects
The most common adverse eữects assodated vvith iưacon- 
azolc indude dyspepsia, abdominal pain, nausea, vomiùng, 
constipation, diarrhoea, headache, and dizziness. Others 
indude ahergic reactions such as pruritus. rash. urticaria, 
angioedema, and photosensitìvity. Isolated cases o( Stevens- 
Johnson syndrome, toxic epidermal necrolysis, eryrhema 
mulníorme, exíoliative dermatitis, and leucocytodastic 
vasculitis have also been assodated vvitb iưaconazo!e.

An increase in liver enzyme vatues has occurred in somé 
patients and cases of hepatìtis and cholestatic jaundice have 
been seen. espedally in those neated íor more than one 
month. There have been rare cases of liver íailure and deaih.

Heart ĩailure and pulmonary oedema have been reponed 
rarely and serions cardiovascular events induding arrhy- 
thmias and sudden death have been atưibuted 10 drug 
interactìons in patients receiving itraconazole (see Interac-

tions, p. 585.1). Blood disorders induding leucopecia, 
neutropenỉa, and thrombocytopenia have also occurred.

Alopeda. oedema, and hypokalaemỉa have also b e :n  
assodated vvith prolonged use. Menstrual disorders a id  
peripheral neuropathy, as well as visual disorders, tínrút 1S, 
and transỉent or perm anent hearing loss, have be :n 
reported in  a few patients.

Inddence of odverse effech. Itraconazole 50 to  400 n g
daily for a median of 5 months was considered to  be w  :11 
tolerated in  189 patients vvith systemic íungal ỉníection:.1 
Of 86 patients vrith unđerlying disease, induding 49 wi th 
A1DS, 16 vvith diabetes, and 23 with malignancy, naus :a 
and vomiting occurred Ũ1 19 patients, hypertriglycerida e- 
mia in 16, hypokalaemia in 11, and elevated liver e iư y rie  
values in 13. The role of itraconazole in hypertriglyce i- 
daemia could not be assessed because all the samples w t re 
no t drawn in the íasting State and hypertriglyceridaemỉa is 
a complication of HIV iníection. Gynaecomastia occurr :d 
in 2 patíents, 1 oỉ whom also took spironolactone. Ra ;h 
occuưed in 4 patients.

Of 49 patients taking iưaconazole 100 to 400 mg daily f Dr 
up to 39 months, 23 had no adverse effects duri Ìg 
treatm ent,2 while 6 had nausea and vomiting, 5 develop 'd 

, oedema, and 2 developed hypertension; 3 of the patier ts 
ị vvho developed oedema and 1 vvho became hypenensi 'e 
Ị  were diabetic. Three patients siopped iiraconazole, 1 due :o 
: vomitíng. 1 10 leucopenia, and 1 to nephrotic syndrome.
I The patient with nephrotic syndrome had pre-existij Ig 

oedema and hypenension; the syndrome deared whi n 
itraconazoIe was stopped.

1. Tucker RM. rr al. Advcr?e cvcms asbOCỈated wiih iu.iconaỉolc In 1 Ỉ9
patienư on chronỉc ihcrapy. J Aiuinĩierơb Chrmọỉhtr 1990; 26: 561-6.

2. Graybill JR. et al. Itracon«izole trcatmeni oỉ cocddioidomycosis. Am JA td
1990; 89: 282-90.

Effects on the heart. Bcrween September 1992, when itn -  
conazole was approved in the USA, and April 2001, the 
FDA had received 58 reports of potential cases of heart 
íailure assodated with ítraconazole.‘ There had been 28 
patients admitted to hospiial. and 13 had died. Hovvever, a 
causal relationship was diưicult to prove. Overall, 43 
patients had risk ỉaciors or discascs vvhich might conỉound 
an association between the use of iiraconazo!e and devel- 
opment of hean ỉailure. Unpublished studies in dogs and 
humans had suggested a negative inotropic effea wiứi 
intravenous iưaconazole.

In August 2001, the UK CSM published a similar alert.2 
By this lime, about 67 million patients worldwide had 
received itraconazoIe and thcre had been 75 spontaneously 
reponed cases of suspeaed heart (ailure and an additional 
63 reports of oedema suggcsiive of heart íailure associated 
vvith oral ỉormulations: there had been only 1 report of 
suspeaed heart íailure in the UK. The CSM considered that 
the risk of heart ĩailure vvith itraconazole was lovv, especially 
in young healthy patients receiving short counes of 
treatment (e.g. íor vulvovaginal candidiasis). Hovvcver, the 
risks appeared to be higher for older patients. patients vvith 
pre-existing heart disease or risk íactors for hcarl íailure, 
and ỉor those receiving high doses and longer treatm ent 
courses (e.g. for onychomycosis).

The CSM2 theretore adviscd cauiion when prescribing 
itraconazolc to patients at risk of heart lailure, whereas the 
FDA' contra-indicated it íor the treatment oí onycho- 
mycosis in patients with evidenct- oí ventricular dysíunc- 
tíon.

1. Ahmad SR. ei ai. Congestive heart ỉailure assorìated wiih iơaconazolc.
U n ư t 2001:357: 1766-7.

2. CSM. Cardiodeprcssam eíĩect oí Hraconazole (Sporanox). Currcnt
Probletm 2001; 27: 11-12. Aỉso availabỉe at: http://w*ww.mhra.gov.uk/
bome/ỉdcplg7ldcServÌce*GFr.FILE6-dDocNamc*CON007456frRevi-
sionScIectionMethod*LatestReleased {accesseđ 04/06/06)

Precautions
Itraconazole has caused abnormalities in íetal developmer t 
in rodcnts and is therelore conưa-indicated in pregnanọ . 
For further iníormation. see Pregnancy, under Precautior s 
of Fluconazole, p. 579.3.

Iơaconazole is not recommended in patients with raise ỉ 
liver enzyme values, active liver disease, or a hỉstory cf 
drug-induced hepatotoxidty; liver tunction should b :  
monitored in  patícnts vvith pre-existing liver ỉunctìo í 
abnormalitìes and testing should be considered ỉor a l  
patients using iữaconazole. Treatment should be stopped f 
signs or symptoms of hepatitis occur.

Dose adjustments may also be required in some patienis 
with renal impairmcnt. Licensed produa iníormation w am  s 
that the use of inưavenous preparations of itraconazolí 
íormulated vvith hydroxypropylbctadex is contra-indicated 
in  parients with a creatinine clearance of less than  
30niL/minute.

Itraconazole should be stopped if neuropathy develops.
Itraconazole should not be ũsed for the ữeatm ent of ĩess 

severe hingal inleaions such as onychomycosis in patients 
with evidence of, or a history of. ventricular dysíunaion 
such as heart íailure.

All cross-reíẹrences refer to enơies in Volume A

http://w*ww.mhra.gov.uk/
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Hypochlorhydria, which may be present in patients with 
AIDS, can reduce absorptíon of itraconazole. In this case 
absorption may be improved by giving itraconazole with an 
addic drink, such as a cola beverage.

Breast íeeding. Licensed product informatìon does not 
recommend breast íeeding while receiving itraconazole 
although only small am ounts of itraconazole are distribu- 
ted into breast milk.

Porphyria. The Drag Database for Acute Porphyria, com- 
piled by the Norvvegian Poiphyria Centte (NAPOS) and 
the Porphyria Cenưe Svveden, dassiíies itraconazole as 
probably porphyrinogenic; it shouỉd be prescribed only for 
compelling reasons and precautions should be considered 
in all patients.1

1. The Drug Database for Acute Porphyrỉa. Available ac hrtp://www. 
drugs-porphyria.org (accessed 14/10/11)

Interaờions
Enzyme-inducing drugs such as carbamazepine, isoniazid, 
nevirapine, phenobarbital, phenytoin, rilabutin, rìíampidn, 
or St John 's wort may decrease plasma concentiations oỉ 
itraconazole suffidently to reduce its eíBcacy. Conversely, 
enzyme inhibitors such as darithrom ydn, erythromydn, 
HTV-protease inhibitors, including ritonavh-boosted m v - 
protease inhibitors. may increase plasma concentrations oỉ 
itiaconazole. Use o{ drugs tha t reduce stomach addity, such 
as antimuscarinics, antạdds, proton pump inhibitors, and 
histam ine H2-receptor antagonists, may reduce the 
absorption of itraconazole.

Like other triazole antihmgals, itraconaiole is a potent 
inhibitor of the cytochrome P450 isoenzyme CYP3A4, and 
may increase plasma concentrations of other drugs reliant 
upon it íor their metabolism. This inaeases the risk of 
adverse ehects and shch combinatỉons should be given vvith 
caution and careíul monitoring, u  at aU. Drugs so aííected 
may indude:
• antìarrhythmia such as disopyramide, doíetilide and 

quinidine
• antideprcssants such as reboxedne
• antiepileptia such as carbamazepine (which in tum  

decreases the concentration of the antííungal, see above)
• antihừtamines such as astemizole, mizolastine, and 

terienadine
• antimalarials such as halofantrine
• antimigraine drugs such as dihydroergotamine, ergo- 

metrine, ergotamine, methylergometrine, and eletriptan
• the antimycobactcrial riíabutin  (vvhich again also 

decreases antihingal concentrations)
• antineoplastia such as busulían, docetaxel, trũneưexate, 

and the vinca alkaloids
• antipsychotia such as pimozide and sertindole •
• anxiolytiB and sedatives such as buspữone
• benzodiazepines such as alprazolam. brotứolam. diaze- 

pam, midazolam, and tiiazoIam
• calàum-channel blockers such as bepridil, verapamil, and 

the dihydropyridines íelodipine, nUedipine, and nisoldi- 
pine (see also below)

• some corticosteroids such as budesonide, dexamethasone, 
Auticasone and methylprednisolone

• the coumarin anticoagulant warfarin
• the gastrointestinal prokinetic dsapride
• HlV-proteasi inhĩbitors such as indinavữ, ritonavừ, and 

saquinavir (concenưations of the antilungal may be 
increased in tu m  by indinavir, ritonavừ, or co- 
íormulated lopinavir-ritonavir, but not by saquinavir)

• immunosuppressanls such as cidosporin, sirolimus, and 
tacrolimus

• opioids such as alíentanil, íentanyl, and levacetylmetha- 
do!

• some oraỉ hypoglycaemics such as repaglinide
• the phosphodiesterase type-ĩ inhibitors sildenafil and 

varđenaỉil and the phosphodiesterase type-ì inhibitor 
cilostazoI

• statins (HMG Co-A reductase inhibitors) such as 
atorvastatin, lovastatin, and simvastatin

• vasopressin receptor antagonừts such as conivaptan and 
tolvaptan

Itraconazole is also an inhibitor of p-glycoprotein, and may 
increase plasma concentrations oỉ substrates such as 
digoxin.

Where drugs metabolised Via CYP3A4 also prolong the 
QT interval, the risk of serious cardiovascular eữects such as 
torsade de pointes means that the combinatỉon should be 
avoided; this includes astemizole, bepridil, dsapride, 
doíetilide, levacetylmethadol, mizoIastine, pimozide, quini- 
dine, serdndole, and terienadine. Other drugs that should 
not be used w ith itraconazole due to the risk of 
unacceptable toxidty indude eletriptan, the ergotamỉne 
derivatives, and the benzodiazepines midazolam and 
triazolam; additionally, UK licensed product iníormation 
advises tha t haloỉantiine and disopyramide be avoided 
when oral pulse.regimens of itraconazole are used. Care is

also requữed with caldum-channel blockers, vvhich may 
increase the risk of congestive hean  ỉailure ư given together, 
and nisoldipine in particular is considered contra-indicated. 
Use vvith the statins is also best avoided because of the risk of 
muscle damage.

Revievvs oi drug interactions with azole antiíungals.
1. Baciewicz AM, Badewicz FA. Ketoconazole and fluconazole dnig 

ỉnteractíons. Ardt ỉrứem Med 1993; 153: 1970-6.
2. Lomaestro B M  Piatek MA. Update on drug interacúons wỉth azole 

amihingal agents. Ann Pharmacother 1998; 32: 915-28.
3. Venkataltrishnan K, t í  al. Eíỉccts of che anriíungal agencs on oxidatíve 

drug mecabỡttỉRi: dinical reìevancc. ũin Pharmacokùưt 2000; 3& 111- 
80.

Immunosuppressants. Fatal hepadtis occurred ỉn a 68- 
year-old vvõman1 aher 2 months of use of itraconazole 
and leỊtunom ide. The authors suggested that the combined 
hepatotoxidty of both drugs might have accounted for 
this.

1. Legras A. et a l  Fataỉ hepatitỉỉ with leỡunomide and ìtraconazole. Am J 
Mẻd 2002; 113: 352-3.

Mekil ions. Didanosữie in a íormulation containing alu- 
minium and magnesium ion buííering agents could reduce 
the absorptìon of itraconazole due to the resultant increase 
in gastric pH.1

1. Moreno F, et a i  Itraconazole-dỉdanosine exdpỉent interactỉon. JAMA 
1993:269:1508.

A ntim icrobial A ction
Itraconazole is a  triazole antíhingal drug that in sensitive 
fungi inhibits cytochrome P450-dependent enzymes 
resulting in impairment of ergosterol synthesis in  hingal 
cell membranes. It has a slightly vvider spectrum of activity 
than ketoconazole. It is active against A spergiH us  spp., 
B lastom yces d erm a titìd ừ , C a n d id a sp p ., C ocádio iắes ú n m itừ , 
C ryptococcus n eoỊorm ans, E p id e rm o p h y to n sp ọ ., H ừ to p la sm a  
ca p su la tu m , M a la sse ù a  fu rfu r , M icrosporu m  spp., P aracocd-  
d io ides  b rasilien sis. S po ro th rix  schenckii, and T richophyton  spp. 
Itraconazole also has some antíprotozoal activity against 
L eừ h m a n ia  spp.

Acquired r e s is ta n c e  to  itraconazole is rare but ketocon- 
azoIe-resistant strains of C an d idữ  đ b ic a n s  have been found to 
be cross resistant to itraconazole.

Microbiological interactions. Synergistic antìhingal eãects 
vvere seen in  v itro  with terbinahne and iưaconazole againỉt 
strains of C andidữ  a lb ican s' and Sccdosporium  pro ỉifican s.2 
For eHeds on the antìfungal activity of azoles when given 
with amphoteridn B, see p. 572.3.

1. Barchiesi F, et a i  In virro actìviries oí terbỉnafìne in combỉnatíon with 
fluconazole and itraconazoỉe agaỉnst isoỉates of Candỉda aỉbicans vrith 
reduced susceptỉbiỉỉty to azoles. Antimicrob Agents ơttmotíttr 1997; 41: 
1812-14.

2. Metetíadỉs J, rt ai. In viiro interaction oỉ terbinaiìne wỉth ỉtraconazole 
agaỉnst dinicaỉ isolates of Scedosporium proỉỉũcans. Antàmcrob Agatts 
áưmothệT 2000; 44: 470-2.

Resbtance. For a discussỉon of increasing resistance of 
Candida spp. to azoles, see under Antimicrobial Action of 
FIuconazole, p. 580.2. Decreased susceptibility to itracon- 
azole and cross-resistance to Đuconazole has been reported 
in c. albicans isolated bom  patients w ith AIDS given long- 
term prophylaxis vvith itraconazole.1 Aspergillus Ịumigatus 
resistant to iưaconazole has also been seen.2-5 

ỉ . Goldman M, et a i  Does long-term itraconazoỉe prophyỉaxis result in in 
vitro azole resistance in mucosal Candida aỉbicans ísolates from persons 
vvith advanced human immunodeAriency vỉrus Iníecrion? Antimicrob 
Agents ơtemother ĩGQO: 44: 1585-7.

2. Denning DW, t í  ai. ỉtraconazole resỉstance in Aspergỉllus íumigatus. 
Anĩimtcrob Agcnts chemother 1997; 41: 1364-8.

3. Dannaoui E  tí  al. Acquỉred itraconazole resistance ỉn AspergỉUus 
ỉumỉgatus. J Antimicrob ơưmother 2001; 47: 333-340.

Pharmacolànetics
Iưaconazole is absorbed hom  the gastrointestinal tract 
when given orally either as capsules containing itraconazole 
coated onto sugar spheres or as an oral liquid íormulated 
vyith hydroxypropylbetadex. Absorption hom the capsule 
íormulation is enhanced by an  addic gastric envữonment 
and is greatest vvhen doses are taken with food; absorptìon 
hom  the oral liquid is not dependent on an add 
environment, and absorption ũ  greatest in the íasting 
State. Peak plasma concenưations occur between 1.5 and 5 
hours aher a dose of either íonnulation, and steady State is 
reached vvithin 15 days duríng daily dosing. Peak plasma 
concentrations at steady State of about 2micrograms/iriL 
have been reported aher daily doses of 200 mg.

Bioavailability increases vvith doses of 100 to 400 mg in 
such a manner as to suggest that itraconazole undergoes 
saturable metabolỉsm. Itraconazole is hỉghỉy protein bound; 
only 0.2% drculates as hee drug. Itraconazole is vvidely 
distríbuted but only small amounts dUfuse into the CSF. 
Concentrations attained in the skin, sebum, pus, and many 
organs and tissues are several times higher than  
simultaneous plasma concentrations. Therapeutic concen- 
ơations of hraconazole remain in the skin and mucous

membranes for 1 to 4 weeks aher the drug is stopped. Small 
amounts are distributed into breast milk.

Itraconazole is metabolised in the liver mainly by 
cytochrome P450 isoenzyme CYP3A4. The major metabo- 
lite, hydroxyittaconazole, has antìíungal activity compar- 
able with that oí itraconazole. Itraconazole is also excreted 
as inactive metabolites in the bile or uiine; 3 to 18% is 
excreted in the taeces as unchanged drug. Smalỉ amounts 
are eliminated in the stiatum comeum and haỉr. Itracon- 
azole is not removed by dialysis.

The elimination half-life aher a single 100-mg dose has 
been reponed as 20 houis, increasing to 30 to 40 hours vvith 
continued use.

Preparatìons
Propriehny Preparations (details are given in Volume B)

Singleingredỉent Preparaiions. Arg.: Itrac Micotenk; Nitridazol; 
Panastat; Salimidin; Sporanox; AustraL: Sporanox; Austria: 
Itrabene; Sporanox; Belg.: Sporanox; Brai.-. Estiranox; Fungo- 
nax; Itraconolỷ; Itracotan; ĩtrahexal; Itralex; Itraspon ItrazoL' 
Neo Itrax; Sporanox; Spozob Traconal; Tracozonf; Tratzob 
Traxonol; CtauuL: Sporanox; chùe-. lloàd: Sporanox; Teramic China; Mei Fu (§tífc); Sporanox Yi Qi Kang (UB
* ) ; Cz.: cladostad; Prokãnazol; Sporanox; Denm.: Itrastad; Nid- 
dazol' Sporanox; Fi«.: Sporanox; Fr.: Sporanox; Ger.: Itracolỷ; 
Itraconbeta; Itradenn; Sempẹra; Siros; Gr.: Assosept-S; Bevona- 
zole; Brovicton; Deratil; Etrel; ĩansidol; Flunol; Fungonazol; 
Fungospon Idranox; Inrozol; Isoũon; Itrabest; Itracon; Itraco- 
nal; ItraUa; Itraproton; Itraspon Itravữon; Itrazob Laverio; Lor- 
enzob Mesmon Micronazol; Mycodrox; Neo-Candimyk; Promi- 
nox; Soprazon; Sporanox; Sporizole; Stas; Sterginox; Zetilox; Hong Kongí Aranox; InoXMưacon; Itranstad; Quali-itrazole; 
Sporaddt; Sporanox; Hung.: cladostad; Itraconep; Iưagen; 
Omicrạl; Orungal; India: Biospore; Candistat; Canditral; Ful- 
coven Fungicap; Itaspon lua; Itracan; Itrazen; ỉtrole; Indon.: 
Porcanox; Fungittazol; Furolnokf: Itzob Mycoưazol; Nulatrac: 
PeưazoIe; Sporadd; Sporanox; Sporax; Spyrocon; Trachon; Tra- 
cor; Unitrac; Ziưazolf; IrL: Sporanpx; Israel: Itranol; Sporanpx; Itaỉ.: Sporanox; Tranizolo; Trazen Triasporin; Jpn: Itrizole; Malaysia: Canditial; Inox^ Itracon; Sporanox; Unitrac Mex.: 
Carexant; Conamed; Congox; Derusik Ergpspharmat; Fitocyd; 
Fuzpltec Imazolf; Iqcona; Isóppnun; Ispx; Itracosid; Itianax; 
Lozartì]; RbctaI; Seritral; Silicsan; Sinpzpl' Splmavin; Sporanox; 
Steiưaz; Trax; Z-Fin; Ziữiasol; Zplken; Zotril; Neth.: Trisppral; Norw.: Sporanox; NZ: Itcozpb Itrazole; Sporanox; phữipp.: 
Inox; Sporanox; PoL: ItraGen; ItraMerck; Orungal; Trioxal; Port: Fungizol; Itradc Sporanox; Unisens; Rus.: Canditral 
(KaaaHTpaa); Irunlne (HpyHHH); Itramicol (ỊhpaMHKon); Itrazol 
(Hĩpaaon); Mỉcpnihol (Mhkohhxcui); Orungal (OpyHran); Orun- 
gamin (OpyHraMHH); Orunit (Opymrr); Rumycpz (PyMEKO]); 
Teknazol (T«CHa3oa); SA/r.: Adco-Sporozole; Sporanox; Tris- 
poral; singapore: Candlưal; Hitrazole; Sporanox' Unitrac Spain: Canadiol; Hoagoseril; Oromicỷ; Sppranox; Swed.: 
Sporanox; Switz.: Gpsegyne G; Itradenn; Sporanox; Thai.: Can- 
dittalt; Iconat; Itra; Itracpn; Iưasix; ltiazple; Nprsppn Spazpl; 
Sppral; Spprlabt; Spomar; Turk.: Funit; Itraspon Sporanpx; 
Spprex; UK: Sporanox ukr.: Funit (<JiyHHT); Ittacon (HtpaKOH); 
Ittal (HTpan); Orunzol (OpyH30ji)f; Sporagal (Cnoparaa); Trioxal 
(TpHOKcan)t; USA: Onmel; Sporanox; Venez.: Fungpsin; 
Sporanpx.

Muhi-ingredient Preparations. Mex.: Giuasek; Sepia; Sppiasec. 
Venex.: Sporasec.

Ketoconazole {BAN, USAN, riNNỊ
Ketoconázol; KétòcoiịàzoỊe; Kètòcònazólum;1 Kètọkonatsoli; 
Ketokonazol; Ketokonazblas; Rr41400; KeTOKóHa3Ó/i;
(±)-cis-1 -Acẹtyl-4-{4-[2-(2,4-dichlorophenyl)-2-imidazol-l -
ylmethyl-l,3:dioxolan-4-ylmethoxy]phenyl}piperazir;e.
CJ6H28á 2N40 4=531.4
CAS — 65277-42-1. . . .
AĨC— D01AC08; G01AFI l; J02AB02.
ẠTC Vet — QD01AC08; 0301AF1!; QJ02AB02. '<
UNII — R9400W927I. . i

Pharmacopoeias. In Chin., Eur. (see p. vii), Int., and us. 
Ph. Em. 8: (Ketoconazole). A white • pr almpst white 
powder. Practically insoluble in water; sparingly soluble in 
alcohol; heely soluble in  dichloromethane; snluble in 
methyl alcohol. Protect hom  light.

Uses a n d  Adm inistration
Ketoconazole is an imidazole antihmgal used topically or 
orally. However, the risk of liver damage and adrenal gland 
problems (see EHects on the Liver p. 587.1 and Ehects on 
Endocrine Function, p. 586.3, respectively) vvith oral use is 
considered by some licensing authorities to ourvveigh any 
beneũts: the ẼMEA States that oral ketoconazole should nõt 
be used to treat ỉungal inỉections, while the FDA States it 
should not be given as first-line ưeatment but may be 
considered for the treatment oí lUe-threatening iníections 
when other effective antiỉungaỉ drugs are not available or 
tolerated. It has been gíven ỉor the prophylaxis of ỉungal 
inỉections in  immunocompromised patients, although

The Symbol t  denotes a preparation no longer actively marketed
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fluconazole or itraconazole are usually preíerred. It has 
bcen recommended that, because of its erratic absorptìon 
and slow therapeutic response, ketoconazoie sbould not be 
used ỉor the treatm ent of liỉe-threatening íungal iníectìons, 
induding fungal meningitís, or ÍOT severe iníectíons in 
immUnocompronúsed panents.

The place of ketoconazole in the ưeatm ent of ỉungal 
iníectíons is discussed in  the various sections under Choice 
oí Antiíungal, p. 563.1. Ketoconazole has also been used in 
the treatm ent of some protozoal inỉections, induding 
acanthamoeba inlecrions and leishmaniasis. It has also been 
used in  the management oí acute respiratory disưess 
syndrome, hypercalcaemia, and certain endocrine disorden 
and malignandes. For hirther iníormaúon see be!ow.

The usual oral dose for treatment and prophylaxis of 
fungal iníections is 200 mg once daily taken vvith food. This 
may be increased to 400 mg daily i! an adequate response iỉ 
not obtained; in some iníections even higher doses have 
been used. Treatment should usually be continued until 
symptoms have deared and cultures have become negative. 
Some infections may require several months of ưeatment 
and giving ketoconazole for such prolonged periods may 
increase the risk of hepatotoxidty.

It has been suggested that daily doses of 200 mg should 
not be exceeded when ketoconazole is given with ritonavir- 
boosted HTV-protease inhibitors.

For details of doses in chiỉdren, see below.
Ketoconazole is applied topically as a 2% cream in the 

ơeatm ent of candidal or dermatophyte infections of the 
skin, or in the treatm ent oi pityríasis versicolor. It is used 
once or tvvice daily and continued (or at least a few days 
after the disappearance of symptoms. A foam containing 2% 
ketoconazole applied twice daily (or 4 weeks may be used in 
the treatm ent of seborrhoeic dermatitis. A shampoo 
containing 1 or 2% ketoconazole ứ also used; it is applied 
twice weekly for 2 to 4 vveeks (or occasionally longer) in the 
ưeatm ent of dandruH or seborrhoeic dermatitis. The 2% 
shampoo is used once daily ỉor up to 5 days in pityríasis 
versicolor. Forprophylaxis of seborrhoeic dermatitis the 2% 
shampoo is used once evety J to 2 weeks; for prophylaxis of 
pityriasiỉ versicolor it may be used once daily for a 
maxứnum of 3 days before exposure to sunshine.

Administrotion in chiMren. In iníants and children. keto- 
conazole may be used topically for the treatm ent o{ fungai 
skin iníections similarly to in adults. Oral use should be 
restricted to situations where other antííungals cannot be 
used due to resistance or intolerance.

In the UK, an oral dose of ỈOOmg once daily is 
recommended íor children weighing from 15 to 30 kg; 
chiỉdren weighing more than 30 kg may be dosed as for 
adults (see p. 585.3). Altematively, in the USA, the 
American Academy of Pediatrics' has recommended an oral 
dose of 3.3 to 6.6 mg/kg once dai]y for children (rom 2 years 
oíage. ■

1. American Academy o( Pcdiaưics. 20l ĩK tđ  Boek: Rcport ữỊ th í  Cammiau 
on bựeaioia Dừtasa. 29th ed. Elk Grove village. Illinois, USA: American 
Academy ol Pediatrics, 2012.

Aconthomoebo iníections. Although there is currently no 
established treatm ent íor granulomatous amoebic 
encephalitis, ketoconazole may have some activity against 
the Acanthamoeba spp. responsible for this inlection and 
has been applied topically to skin lesions. Ketoconazole 
has also been suggested ỉor Acanthamoeba keratitis 
(p. 919.3), w hen it has been given orally with topical 
miconazole.

Acute respiratory distress syndrome. ỉn  two smaỉl dou- 
ble-blind, controiled studies,1-2 the development of acute 
respiratory distress syndrome (ARDS—p. 1599.3) and 
mortality rates were lovver in high-risk patients given 
ketoconazole than in those given placebo. An accompany- 
ing editorial3 commented that adequate bỉood concentra- 
tìons appeared to be essential. The mode of actíon could 
be assodated vvúh inhibitíon of leukotriene and throm- 
boxane synthesis.2-3 Nevertheless, in a study in 234 
patients,4 ketoconazole íailed to reduce mortality or 
improve dinical outcomes when given early in the course 
of ARDS. Some cenơes have developed guidelines for 
ketoconazole prophylaxis in patients at risk of ARDS.5

1. Slotman GJ. t í  ai. Ketoconazole preventỉ acute respiratory ỉaìiure in 
aickaỉỉy  ttỉ surgical paũems. J Trauma 1988; 28: 648-54.

X  Yu M, Tomasa G. A double-bUnd, prospecrive, randomizcd trial of 
ketocooaxole, a thromboxane syntbetase ỉnhỉbítor, in the prophyỉaxỉs oí 
the adult respiratotY distress syndrome. Crií Care Međ 1993; 21:1635-42.

3. Slotman GJ. Ketoconaxole: maybe it i5D't the magic potion, but... Cril 
Can Med 1993; 21: 1642-4.

4. The ARDS Network Autbon. Ketoconazole íor eariy treatment of acute 
lung injury and acute respiratory distress syndróme: a randomized 
conơoiled oỉal. JAMA 2000; 283: 1995-2002.

5. Sinuíí T. t í  a i  Deveỉopraent, ỉmpỉementatỉon, and evaluation of a 
ketoconazoỉe practíce gúìdeUne for ARDS prophyỉaxis. J Crit CđTP 1999; 
14: 1-6.

Blastovnycosis. Ketoconazole has largely bcen replaced by 
ỉtraconazoỉe as the azoỉe of choice in the treatment of blas- 
tomycosis (p. 564.1) because of its higher inddence of

adverse eữects, and lovver efficacy. Ií used as an alteraa- 
tive it is gỉven in  doses of 400 to 800 mg daily.1

1. chapman sw, t í  ai. Cỉinỉcal praciỉce guidelines lor the management oỉ 
blastoraycosis: 2008 update by the Inỉectíous Diseases Sodety of 
America. Clin ỉn/eci Dừ 200S; 46:1801-12. Aỉso avaiỉable at: htrp://www. 
journals.uchicago.edu/doi/pdI/10.1086/58B300 (accessed 03/07/08)

Endocrine disorders an d  m alignant neoplasms. Ketocon- 
azoIe has been reported to impaữ steroid hormone synth- 
esis1 and to blunt the response of cortisone to adrenocorti- 
cottophic horm one (ACTH)1 and has been tried in the 
management of some endocrine disorders.

In C ush ỉng 'ỉ sy n d ro m e (p. 2559.1), ketoconazole in 
doses o( up to 1200mg daily has been used successíully as 
an altemative or adjuvant to deCnitive therapies such as 
surgery or radiotherapy.5'6

T reatm ent o ỉ h i r s u t i s m  ỉs usually  w ith  an 
anti-androgen (see under Cyproterone, p. 2262.1), but 
ketoconazoIe has been tried in small numbers of vvomen at a 
dose of 300 mg daily7 or 400 mg dai^,4-9 with variable 
results.

Ketoconazole has been rcporteđ 10 produce a bene(ida) 
response in some forms of precocious pu b e rty  (p. 2254.1) 
that do not generally respond to gonadorelin analogues; 
cessation of mensưuation and regrcssion of pubertal signs in 
girls10 and reduced testosterone secretion and increase in 
adult height in b oys" '13 has bcen noted in small numbers of 
patients studied.

The anti-androgenic ettects of kctoconazole have also 
been íound useỉul in the management of p ro sta tíc  cancer 
(p. 712.3) in selected patients,14-14 although there ha ve been 
some concems about its tolcrability,17 and it is not generally 
used as a íirst-line treatment.

Ketoconazole was inellective in suppressing p o stoper- 
a tive  e rec tion  in patỉents undergoing penile reconstructive 
surgery;19 it has been tried with prednisone for the 
management of recurrent ischaemic p riap ism .20

1. Pont A, ct al. Ketoconaiolc blocks adrcnal steroid íymhcĩis. AmI Intem 
Mtd 1982; 97: 370-2.

2. YVhite MC. Kendall-Taylor p. Adrenal hypoíunction in patients taking 
ketoconazole. Lanctt 1985; i: 44-5.

3. Winquist EW. tí  a i  Keioconazole in the managcmeni oi paraneoplastic 
Cushỉng's syndrome secondary to eaopỉc adrenocorticotropin produc- 
tion. J b in  Oncot 1995; 13: 157-64.

4. Estrada J, t í  aỉ. The long-term outcome oỉ pituitary Undiation aíter 
unsuccessíul transsphenoidaỉ surgery in CushỉJìg*s disease. N En$i J Mrd 
1997;336:172-7.

5. Benvaerts JJ, t í  ai. Corticotropin-dependent Cushing s syndrome ín 
older pcopỉe: presentation of five cases and iherapcutìca) use of 
ketoconazole. J Am Geriatr Soc 1998; 46: 880-4.

6. Chou s c .  Un JD. Long-term eílects of ketoconazoỉe in the treaunem of 
resỉdual or recurrent Cushing's discase. Endocr J 2000; 47: 401-6.

7. Venturoỉi Sa tí  a i  A prospectlve randomỉzed thaỉ comparing low dose 
Auỉamide, ỉinasterỉde, ketoconazole, and cỵproterone acetate-esuogen 
regímens in the treatment of hírsutism. J Qin Endoainol Metab ỉ 999; 84: 
1304-10.

8. Sonino N, ti  ai. Low-dose ketoconazole ưeatment in hìrsute women. J 
Endoerínol ỉnvesí 1990; 13: 35-40.

9. Vcmuroli s. tí ai. Ketoconazolc therapy tor women wiih acne and/or 
hirsutism. J ơ iti Endữơinoi Meiab 1990: 71: 335-9.

10. Syed FA. Chaỉew SA. Ketoconazole treatment oí gonadotropin 
independent precocious puberty in girls with McCune-Aibright 
syndrome: a preUminary report. J Ptdiatr Endocrìnoì Metab 1999; 12: 
81-3.

11. Benelỉoni Sa t í  a i  Long-term outcome oí male-limỉted gonadoưopin- 
ỉndependent precodous pubeny. Hcrm Rts 1997; 48: 235-9.

12. Sorìano-GuUlén La tí  aỉ. Aduli height aher ketoconazole ưeatment In 
patients with íamilial male-limited precodous puberty. J ơ in  Endocrinoĩ 
Mtíab 2005; 90: 147-51.

13. Aỉmeida MQ, et al. Long-ierm ireatment of ỉáunỉliaỉ male-limiicd 
precocious puberty (testotoxicosiỉ) with cyproterone acetate or 
ketoconazole. ơ in  Enẩacrinoì (OxỊ) 2008; 69: 93-98.

14. Lowe FC, Bamberger MH. Indicaủons ỉor usc oỉ ketoconaiole in 
management of metastatic prostate cancer. Uroỉogy 1990; 36: 54Ỉ-5.

15. Mahler c . tí  ai. Ketoconazole and ]ỉarozoỉe ỉn the ưeatmem of advanced 
prostatlc cancer. Caneer 1993; 71: 1068-73.

16. Small EJ, tí  al. Ketoconazole retaìns activity in advanced prostate cancer 
patients vvith progression despite ílutatnide vvitbdravval. J Urol 
(Baltimore) 1997; 157: 1204-7.

17. Bok RA, Smalỉ EJ. The ưeatment oí advanccd prostate cancer with 
ketoconazoỉe: saỉery issues. Druý Safíty 1999; 20: 451—8.

18. Pettaway CA. t í  aĩ. Neoadịuvant cheraotherapy and hormonaỉ tberapy 
íollovved by radỉcaỉ prostatectomy: ỉeasỉbiỉity and preỉỉminary results. J 
Cỉìrt Oncol 2000; 18: 1050-7.

19. DeCastro BJ, tí  a i  Oral ketoconazole íor preventỉon of postoperative 
peniỉe ereoỉon: a placebo conưolled, randomizeda double-blỉnd trỉal. J 
Urot (Baltimon) 2008; 179: 1930-2.

20. Abera MR. Levỉne LA- Ketoconazole and prednỉsone to preveot 
recurrent ischemic priapism. J Uroỉ (Baitimore) 2009; 182: 1401-6.

Hypercalcaemia. Ketoconazole has been used1'3 in thè 
treatment of hypercalcaemia (p. 1778.1). It arts to reduce 
l,25-dihydroxycholecalciferol concentratíons by inhibiting 
cytochrome P450-dependent la-hydroxylation of vitamin
D. For the treatm ent of iníantile hypercalcaemia initial 
doses have ranged hom  3 to 9 mg/kg daily, depending on 
the severity of the disease; the dose has then been pro- 
gressively decreased, and GnaUy stopped when the urinary 
caldum/creatinine ratio decreased below the upper limits 
of normal.3

1. Yavuz H. Famiìiar drugs for the treatment of hypercalcemỉa. J Pcdìatr 
1998; 133: 311.

2. Young c. tí aĩ. Hypercaỉcaemia in sarcoidosis. Lancet 1999; 353: 374.

3. Nguyên M, t í  a l  InỉantUe hypercalcemia and hypercaỉduxia: nev 
tnsỉghts Imo a vitamio D-dependem mechanism and response tL 
ketoconazole ưeatxnent. J  Ptdiatr. 2010; 157: 296-302.

Leishmaniasìs. Ketoconazole has been tried as an altema 
tive to conventional first- and second-lìne therapy ÍO) 
visceral leishmaniasis (p. 923.1),u  although reports o) 
ơeatm ent have not all been íavourable.3-4

It has also been tried in cu ta n  eo us leishmaniasũ 
(p. 922.1). A cure rate of 70% was reported in over 10C 
patients vvith Leừhmania maịoT iníections treated with ora] 
ketoconazole 200 to 400 mg daily íor 4 to 6 weeks 
Ketoconazole vvas not considered to be eHective iu 
iníections due to L. tropica, L. aethiopica,3 or L. guyanensừ 
Ketoconazole 600 mg daily for 28 days has produced similai 
results to sođium stibogluconate intramuscularly ỉor 20 days 
in patients with cutaneous leishmaniasis due to L. 
panamensis.7 A further comparative study* of 96 patients 
being treated íor cutaneous leishmaniasis, caused mainly by
i .  major or L. tropica, lound ketoconazole given in doses oí 
600 mg in adults or lOmg/kg in children for 30 days to be 
more effective than 6 to 8 bi-weekly intralesional inịections 
of meglumỉne antimonate. In another stuđy,’ ketoconazole 
was less ehective than sodium stibogluconate when 
cutaneous leishmaniasis was due to L. braỉiliatsừ, but 
more eữeaive vvhen L. mexicana was the cause.

1. WaU JP. tla l. Kctoconazolc in ircaimcm of visccrjl leishnuniasis. Lanai 
1990; ỉ  30: 810-11.

2. Wali JP, tí ai. Ketoconazole in the ưeatmcnt oí amimony- and 
peiuamidỉne-resistant Kala-arar. J  Jnftữ Dis 1992; 166: 215-16.

3. Sundar s. tí a i  Ketoconazole in visceral leishmaniasis. Lanetí 1990: 336: 
1582-3.

4. Rashid JR, tí  aỉ. The eỉRcacy and Sdíery of keloconazole ỉn visceral 
leishraanidsis. East Afr Mcd J 1994; 71: 392-5.

5. Weỉnrauch L tí aì. Kctoconazole in cutaneous leishmaniasis. Ẽr J 
Dermatol 1987; 117: 666-7.

6. Dedei J-P, t í  aỉ. FaUure to cure Leishmania braziliensis guyanensìs 
cutaneous leishmaniasis wỉth oraỉ ketoconazole. Trans R Soc Trop Mtd 
Hy$ 1986; 80: 176.

7. Saenx RE, tí ai. Eỉỉỉcacy oí ketoconazole against Letshmania brariliensis 
panamensis cutaneous lcisbmaniasis. Am J  Mcd 1990; 89: 147-55.

8. Saỉmanpour R. tí  a i  Comparative study of the eííỉcacy of oral 
keỉoconazole vvlth inưa-lcsional megỉumine antimoniate (Glucantime) 
ỉor the treaiment of cutaneous lcishmaniasis. J Dennatoỉ Treat 2001; 12: 
159-62.

9. Navỉn TR. tí a i  Placebo-controỉled dinỉcal triaỉ o ỉ sodỉum stỉbogỉuconate 
ÍPentostam) versus ketoconazole íor treating cutaneous leishmanỉasis in 
Guatemala. J ỉnfect Dis 1992; 165: 528-34.

A d v e rse  Effects
Gastrointestinal disturbances are the most bequently 
reported adverse ettect after the oral use of ketoconazole. 
Nausea and vomiting have been reported in about 3% of 
patients, and abdominaỉ pain in about 1%. These adverse 
eữects are dose-related and may be minimised by giving 
ketoconazo1e with food. Asymptomatic, transient elevations 
in serum concentrations of liver enzymes may occur in 
about 10% of patients. Hepantis has been reported and the 
risk appears to increase if treatm ent with ketoconazole is 
continued for longer than 2 vveeks; it is usually reversible oh 
stopping ketoconazole but (atalities have occurred. Keto- 
conazole interieres vvith steroid biosyụthesis and adverse 
endocrine eííects include gynaecomastia, oligospermia, 
menstrual iưegularities, and adrenal cortex suppression. 
especially at high doses.

Other adverse efícas include allergic reactions such as 
urticaria and angioedema, and rare cases of anaphylaxis 
aỉter the íirst dose have been reported. Pruritus, rash. 
alopeãa, headache, dizziness. impotence, and somnolence 
may also occur. Thrombocytopenia, paraesthesia, raised 
inưacxaiũal pressure, photophobia, and photosensitivity 
have been reponed rarẽly.

Aher topical use of ketoconazole, irritation, dermatitis, or 
a buming sensation has occurred.

Effects on the blood. A case oí íatal aplastic anaemia vvas 
reported' in a 23-ycar-old vvoman who had taken oral 
ketoconazole for 4 days for the treatment of vaginal dis- 
charge.

1. Duman D, tí  al. Fataỉ aplastlc anemỉa during treatmem with 
ketoconaxole. Am J  Med 2001; 111: 737.

Effectỉ on endocrine (unction. Oral ketoconazole blocks 
testosterone synthesis and adrenal response to corticotro- 
pin, resulting in azospermia and oligospermia, gynaeco- 
mastia, impotence and decreased lỉbido, and adrenal insuí- 
hriency.''4 As an inhibitor of steroid productìon, 
ketoconazole is vaỉuabỉe in controlling hypercortisolism 
and is uscd therapeutically in some endocrine disorders 
and prostatic cancer. For hirther discussion see under Uses 
and Adminisưation, above.

ỉ .  DeFeỉỉce R, tí  aì. Gynecomastia w iih ketoconazoỉe. Antimicrob Agents 
Chemơíhcr 1981; 19: 1073-4

2. Pont A, tí  ÔL High-dose ketoconazole therapy and adrenal and testícular 
iunctỉon ỉn humans. Arch ĩntem Mtd  1984; 144: 2Ỉ50-3.

3. w hite MC, Kendall-Taylor P. Adreoaỉ hypofunction in paiỉents taking 
kecocunazoỉe. Lanctí 1985; l: 44-5.

4. Dandona P. tí ai. Non-suppressỉon oí cortiso! secretion by long term 
ữeatment vvith ketoconazole in patỉents with acute leukaemỉa. J  Cỉờt 
Pathoỉ 1985; 38: 677-8.

All cross-reíerences reíer to entries in Volume A
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5. Piỉỉans PI, t í  ai. Hyponaơaemia and coníusion in a patíent takỉng 
ketoconaxole. Laneet 1985; ỉ: 821-2.

6. McCance DR, t í  ai. Acute hypoadrenalỉsm and hepatotoxỉcity aíter 
treatment wỉth ketoconaxole. Lanat 1987; i: 573.

7. Best TR, t í  aL Persỉstent adrenal insuffidency secondary to low-dose 
ketoconazole therapy. Am J Med 1987; 82: 676-80.

8. Khosla s , t í  aL Adrenal crísis in the settỉng of high-dose ketoconazole 
therapy. Arck Iĩtírm M td  1989; 149: 802—4.

Effects on ihe liver. Hepatic adverse reactions to oral keto- 
conazole are well knovvn.1"* Transient nũnor elevations oỉ 
liver enzymes vvithout dinical signs or symptoms of 
hepatic dìsease occur in about 10% oí patients and may 
occur at any stage of treatment. Although thls reaction is 
not usually dinically important it may ĩignal the onset of 
more serious hepatic injury and indicates the need for 
dose monitoring of llver tunctíon. Symptomatic hepatìc 
reactions are m uch rarer (less than 0.1% of patients) but 
are potentially íatal. There is usually a hepatocellular pat- 
tem  of damage and  sometimes cholestasis. Patients at 
increased risk of hepatic injury indude those vvith a his- 
tory of liver disease, those aged over 50, espedally 
women, and those requiring prolọnged treatment. It is 
important to m onitor Iiver ỉunction duríng treatment as 
well as to  limit the length of treatment. ư  liver enzyme 
values continue to  rise or jaundice or hepatìtis occur, 
ketoconazole should be vvithdravvn immediately since 
latalitíes have occuưed in patients who continued ưeat- 
ment after signs of hepatic injury developed.

1. ianssen PA. Symoens JE. Hepatỉc reactions durỉng ketoconazoỉe 
treatment. Am J Med 1983; 74: 80-5.

2. Lewỉs JH, t í  al. Hepatlc ỉnjury assodated with ketoconaxoỉe therapy.
■ Gastroenteroỉogỵ 1984; 86: 503-13.

3. Lake-Bakaar G, t í  ai. Hepadc reactỉons assođateđ wíth ketoconazoỉe in 
the United Kingdom. BMJ 1987; 294: 419-21.

4. Garda Rodrfguez LA. t í  ai. A cohort study on the rtek of acute lỉver ỉnjury 
among users of ketoconazoỉe and other antìhingal drugs. Br J ơirt 
Pharmaaỉ 1999; 48: 847-52.

Precautions s
Since ketoconazole has been reported to cause hepatotoxi- 
d ty  it should not be given to patỉents with pre-existmg liver 
disease. Patients given ketoconazole should be monitored 
for symptoms of hepatitis; also, liver tunction tests should be 
períormed beỉore starting oral treatm ent with ketoconazole 
lasting íor mo re than  14 days and then at least monthly 
throughout therapy. Adrenal íunction should be monitored 
in patients with actual or borderline adrenal insuỉBdency, 
those under prolonged periods of physiological stress, or 
those on prolonged therapy showing signs or symptoms 
suggesúve of adrenal insuíũdency.

Ketoconazole has been shovvn to be teratogenic in animal 
studies and its use is generally not recommended during 
pregnancy. For a discussion of the caution needed when 
using azole antiíungals during pregnancy, see undcr 
Pregnancy in Precautions of Fluconazole, p. 579.3.

Hypochlorhydria, which may be present in patìents with 
AIDS, can reduce absorption of ketoconazole. In this case 
absorption may be improved by giving ketoconazole with an 
atidic drínk, su ch as a cola beverage.

Breast feedìng. Ketoconazole is excreted in breast milk 
and licensed p ro d u a  inĩormation States that oral use 
should be avoided during breast íeeding. Hovvever, no 
adverse eHects w ere seen in a breast-fed inỉant whose 
mother was receiving ketoconazole;‘ it was calculated that 
the inỉant vvas exposed to about 0.4% of the usuaỉ thera- 
peutic dose of ketoconazole for this age group. The Ameri
can Academy of Pediatrics considers2 that use of ketocon- 
azole is therefore usually compatible wdth breast íeeding.

1. Morettỉ M£. tí  aỉ. Disposition of matemal ketoconazoỉe in breast milk. 
Am J Obsití Gyntcoỉ 1995; 173: 1625-6.

2. American Academy of Pedỉatrỉcs. The tiansỉer of drugs and other 
Chemicals Into human milk. Pediatrìa 2001; 108: 776-89. [Retỉred May 
2010] Corrccrion. ibid.; 1029. AI50 avaUabỉe ềt: btỉp://aappolicy. 
aappublications.Org/cgi/content/iuH/pediatrics%3bl08/3/776 (accesseđ 
28/06/05)

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassiGes ketoconazole for 
systemic use as poiphyrinogenic it should be prescribed 
only for compelling reasons and precautions should be 
taken in all patients. Dermatological preparations are das- 
sified as possibly porphyrinogenic they should be used 
only w hen no safer altemative is available and precautions 
should be considered in vulnerable patients.1 

I. The Drug Daubase for A aite Porphyrứ. Available ac http://wwv. 
drugs-poiphyria.org (accessed 24/10/11)

Interactìons

Use oí drugs th a t reduce stomach addity, such as 
antùnuscarinics, antadds, histamine H2-antagonỉsts, and 
proton pump inhỉbitors, may reduce the absoiption of 
ketoconazole. Absorption of ketoconazole may also be 
reduced by sucralíate. Enzyme-indudng drugs su ch as 
riíampidn, isoniaãd, efavữenz, nevirapine, or phenytoin 
may reduce plasma-ketoconazole concentradons. Concen-

trations of isoniaád and riỉampidn may also be reduced bỷ 
ketoconazole.

Ketoconazole inhibits certain hepatic oxidase enzymes, 
espedally the cytochrome P450 isoenzyme CYP3A4, in a 
similar way to itraconazoỉe (p. 585.1) and similar care 
should be taken to avoid advẽrse eHects due to increased 
plasma concentrations of the interacting drugs.

A đisulfiram-like reactìon may occur in patíents taking 
ketoconazole after drinking alcohol. The eí&cacy of oral 
contraceptives may be reduced.

For revievvs oỉ drug interactions vvith azole antihingals, 
see Itraconazole, p. 585.2.

A ntim icrobial A ctìon
Ketoconazole is an imidazole antíỉungal that interỉeres with 
ergosterol synthesis and thereíore alters the permeability oỉ 
the cell membrane of sensitive fungi. It is reported to be 
hingỉstatic at concentrations achieved dinicaỉly. Ketocon- 
azoie has a  wide spectrum of antũnicrobial acdvỉty 
induđing activity against Blastomyces dermatitidừ, Candida 
spp., Cocddỉoides immừis, Epidermopkyton íĩoccosum, Hừtoplas- 
ma captulatum, Malassem spp., Microspơrum cartừ, Para- 
cocádioides brasiliensừ. Trickophyton mentagrophytes, and T. 
rubrum. Some strains oí Aspergillus spp., Cryptococcus 
ntoformam, and Sporothrix schendài are sensitíve.

Ketoconazole has activity against some Gram-positive 
bacteria and some antiprotozoal activity against Leừhmania 
spp.

There are rare reports of Candida albicans acquiring 
resistance to ketoconazole.

Microbiological interadions. For the effect of imidazoles 
and amphotericin B on each other*s antimicrobial acdvity, 
see Amphoteridn B, p. 572.3.

Resistance. For a điscussion of increasing resistance of 
Candida spp. to azoles see Fluconazole, Antimicrobiaỉ 
Actíon, p. 580.2.

Pharm acokỉnetìcs
The absorption of ketoconazole ỄEQm the gastrointestinal 
tract is variable and increases with decreasing stomach pH. 
Mean peak plasma concentrations of about 3.5micro- 
grams/õư. occur about 2 hours aíter an oral dose oi 200mg. 
Systemic absorption after topical or vaginal applicatíon in 
healthy subjects is minimal. Ketoconazole is more than 90% 
bound to plasma proteins, mainly albumin. It is vvidely 
distributed and appears in breast milk. Penetration into the 
CSF is poor. The elimination of ketoconazole is reported to 
be biphasic. vvith an initial halỉ-lUe o{ 2 hours and a terminal 
haU-Uíe of about 8 hours.

Ketoconazole is metabolised in the liver to inactive 
metabolites. ỉt is excreted as metabolites and unchanged 
drug chieũy in the faeces; some is excreted in the urine. 
References.

1. Dancshmend TK VVarnock DW. Clinical pharmacokinetícs oỉ kctocon- 
azole. ơ in  Pharmacokintí 1988; 14:13-34.

2. Ldawongs p. tí aỉ. EQect oí ỉood and gasoỉc addỉty on absorptỉon of 
oraỉỉy adnùnistered ketoconaxoỉe. ơùt Pharm 1988; 7: 228-35.
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4. Daneshmend 7X. Diseascs and dnigs butnot íood dccreasc ketoconazole 
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Preparations
Proprietary Preporctions (details are given in Volume B)
Single-ingredieirt Prepqrotions. Arg.-. C-86; Cetonil; Eumicel; 
Faaion; Fangan; Fitonal; Greníung; Keduo; Ketogeno; Ketoleí; 
Keronazol; Mĩcoespec; Micoral; Oriíungal’ Perative; Pitylis; 
Quadion; Sinamida Accion Caspa; Socosep; Tikl; Triatop; Aus- traỉ.: Hexal Konazol Shampoot; Nìzoral; Sebizole; Austrìa: 
Fungoral; Nìzoral; Betg.: Docketoralt: Nizoral; Pelikairt; Braz.: 
Addermt; Arcolan; Candiderm; Candoral; Cetoconalab; Ceto- 
derm; CetohexaL’ Cetomed; Cetomứol; Cetonax; Cetoneo; 
CetoniL' Cetonin; Cetozan; Cetozol; Cleartop; Conaxol; Dermi- 
trat; KetonazoL Lozan; Miconan; Micoral; Nizonazol' Nizoral; 
Nlzoreúct; Noridenn; Noronal; Zanoc ZolmicoL' CaruuL: Keto- 
derm; Nizoral; Nu-Ketocon+; Chũer. Arcolane; Biogel; Ẹungar- 
est; Fungium; Soridermab TKC; chitur. 999 Xuanling (999 ì£ R); Gold Daktarin ( ố ì i ỉ ỉ í ) ;  JỊng Yu (© ¥); Kexm (ộTtt); 
Nỉzoral Pikangwang Triatop (ỈR^); Xlan Ke
Xin (S3Sft); Zhuolixin Cz.: Asquamt; Nixoral;Dam.'. Nizorab Samkob Fin.: Konact; NizoraI; Fr.: Ketoderm; 
Ketoliumt; NizoralỶ; Gtr.: Nlzoral; Tenolin; GrAbba; Adeno- 
san; Aquarius; Botaderm; Cexolin; Bbersept' Flidaphen; Fun- 
goral' Hgem; Libroman; Lovegin; Mycoíebrỉn; Neo-egmol; 
Nyoxep; Reprok Scalpin; Sostatin; Tonsit VaAuson; Zeinidral; 
Bong Kongi CP-Ketot; Dezon Diazon; Fluzoralf; Fungazolf; 
Funginoxt; Ketocon: Ketovid; Ketozol; KetozoIe; Larry; 
Nizorai; Pristine; Pristinex; Stada Kt; Synizoralf; Ziconalf; Hung.: Ketospon Nizoral; India: Ardone; ArcoLane; Dandoíí; 
Dandrex; Dan&ee; Danrut Denỉast; Derm-Keta; Emcon; Fina-

zole; Fulkic Funazolef; Fungidde; Fưnginoc; Fungizole; 
Hyphoral; Jacanzole; Jcanzole; K to Ti Ke-Toza; Kenazòl; Keta- 
íung; Keto; Ketocare; Ketoco; Ketocure; Ketonex; Ketopil; 
Ketovate; Ketoz; Ketozoe; Ketozole; Kezole; Kỉton; Koiz; KZ; K71; Nĩzol; Nizral; Novale; Ocona; Indon.: Antuhext; Dermar- 
al; DexazoI; Dysíungalt; Fexazok Pormyco; Funet; Pungasol; 
Pungoral; Grazol; Interzol; Ketomed; Lusanoq Micodcumt; 
Muzoral; Mycodenn; Mycoral' Mycozid; NizoL' Nlzorah Nohing; 
Picamic Proíungal; Soliníec Sporex; Thicazol; Wĩzol; ZoIoral; 
Zoralin; Ztunazolf; hi.: Ketopine; Ketozol; Nừoml; Israel: 
Ketozol; Nizoral' ItáL: Asquam; Nizoral; Triatop; Malaysm: 
Dezon Diazon; FungazoI; Fungúiox; Ketozotan; Kezoral; Larry; 
Nizoral; Pristine; Prisdnex; Yucomy; Mac.: Akorazolf; Biozoral; 
Conazol' Cremosan; Ergomicon; Eurolat; Pomiral; Fungipar; 
Pungorak Fungosinef; Hĩspazzont; Honzil; Ketotar; Ketomed; 
Ketomizol; Ketoril' Konaderm; Konaturil; Lizovag; Messehol; 
Mi-Ke-Sons; Micoser; Micozol' Mycodl; Mycodib; Nastil; 
NazoUann; Nazoltec Kizoraỉ; Onofin-K; Prenalon; Remecon: 
Strizolef; Tennizol; Tiniasil; T!niazol; Toconal; Tolcrem; Tomi- 
ko; Triatop; Ntth.: Nizorab Norw.: Pungorab Konazalf; NZ: 
Daktagold; Ketopine; Nĩzorab Sebizole; Phữipp.: Conatabt; 
Dezor; Donaxene; Fungiznl; Ketovid; Konazole; Kozec Nlzorab 
Reduít Pol.: Fungoresf; Nizorab Noell; Zoxinat; PorL: Farmor- 
ob Nizale; Nizoral; Tedol; Rus.: Fungistab {(byHTHCTaS); Livarole 
(JlHBapoji); Mycoket (Mhkokct); Mycosoral (MaK03opan); Nizoral 
(Hioopan); Oronazol (OpoH83oa); Peikhotal (nepxơraa); Sebo- 
zole (Ceéoaon); S.Afr.: Ãdco-Dermed; Ketazob Kez; Nlzcreme; 
Nizoral; NỉzoreUef; Nizovulesf; Nizshampoo; Singapore. Anta- 
nazob BeatoconazoIe; Dezoc Diazon; Formyco; Ketozolef; 
Kezoral+; Mycorab Nìcozone; Ninazob Nỉtozob Nizoral; Phytor- 
al; Pristíne; Pristinex; Sebizole; Sunazob Yucomy; Spain: Fun- 
garest; Pungo Farmasienaf; Fungo Zeus; Keto-Cure; Ketoisdin; 
Medezol Micoúcumt; Paníungob Su/ed.: Pundanỷ; Fungora!; 
Ketoson+; Kezolf; Switz.: Keto-med; Ketozol; Lim Nizoral; Ter- 
zolin; Thai.: AC-FA; chintaral; chintoral; Dandril; Dezon Dia- 
zon; Fungazob Fungidenn-K; Punginox; Fungizin; Kandex; 
Kara; Katsin; Kazinab Kenalynt; Kenazol; KenoraL' Ketazon; 
Ketodne; Ketolan: Ketomed; Ketonazole; Ketopac Ketoral; 
Ketosilt; Ketozal; Kezole; Kezon; Konaz; Konazob Lamat; 
Larry; Liquứned; Manoketo; Masarol; Mizoco; Mizoron; Mycel- 
la; Myco-shampoo; Myco; Mycoral; Nazole; Nỉnazob Nữorab 
Nora; Pasalen; SP-Ketõ; Sporãxyl' Sporoxyb Turk.: Pungorab 
Keto; Ketodenn; Ketoral; Konazol; Nlzorab UK: Daktarin Gold; 
Dandrazob Dandrid; Nìzorab Ukr.: Kenazole (Keaaacui); Ketodin 
(KerroAHH); Ketozoral (Keroaopan); Livarol (ỊlHBqxMi); Nizoral 
(HH3opaa); USA: Extina; Ketodan; Nizoiạl; Xolegel; Venez.: 
Árcolãne; Frẹetop; Kenazob Ketazob Ketomed; Nizoral.

Muhi-ingredient Preparations. Arg.: Bactisonat; Butímedn Com- 
plex; Ciprocort; Colposan; Dercotex; Dermoperative; Gentaden 
Gynerium; Linfol Deimico; Magicrem; Mlcrosona C; Ovogin; 
Torgyn Duo; Tricur; Trìdennab Braz.: Betacortazob Betazol 
Cortt; Betricort; Candicort; Capeb Cdocort; Cetobeta; Cetocort; 
Cetoconen; Cimecort Conacort; Cortưungũn Dennocorte; 
Emscort; Naderm: Novacort; Trok-N; Trok; chinar. Baolongkang 
{{R&VIÍ); Bi Liang Compound Ketoconazole CX3ĩMM
P£); India: Apodruít Clinhair; Cotar-K; Dandear; Dancure; 
Emvate; Everâpie; Plakeữee; Fungidde; Hyphorab Kekona; 
Ketosis; Ketotar; Ketz; Koiz; Konaz,- KTC; Nazcare; Nazz; 
Nuíorce Shampoo; Ocona-CT; Ocona-Z; Scalpe; ItaL: Keto Ti 
Ketomousse; Malaysia. Ketoplus; Mac.: Pemisan; Loffymixf; 
Trexen Duo; Phữipp.: Scalpex; Rus.: Keto PIus (Kero Ibnoc); Thaù: Nizoral Cooi; Ukr.: Keto Plus (Kero Ibnoc); USA: Xolegél 
CorePak; Xolegel Duo.

Pharmacopoaid PreporoHoos
USP 36: Ketoconazolé Oral Suspension; Ketoconazole Tablets.

Lanoconazole ỊriNN)
Lanoconazol; Lanoconạzolurr>; Latọconazole; NND-318;TJN- 
318; JĨaH0K0Ha3o/i.
(±)-Q-[(fH-(o-Chlorophenyl)-1,3-dithiolan-2-ylidene]imid- 
azole-1-acetonitrile. .
Q^Hl0aN3S2=319B 
CAS —  ỈOIS30-W-3.
UNII —  4£78583Í1F.

PrọiỊle
Lanoconazole is an  imidazole antihmgal used topicaỉỉy in 
the treatment of íungal skin inỉections as a 1% aeam , 
ointment, or soỉutíon, applied once daily. For a discussion ol 
the caution needed when using azole antdungals during 
pregnancy, see under Pregnancy in Precautions of Flucon- 
azoĩe, p. 579.3.

Hypersensitivily. Por reports of cross-sensitìvity between 
lanoconazole and Iuliconazole, see p. 588.1.

Preparotions
Proprietory Preparotions (details are given in Volume B) 

Single-ingredient Preparatíons. Jpn: Astat.

The Symbol t  denotes a preparation no longer actively marketed
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Lỉranaftate ỊriNNỊ

Liranaítato; Liranaftatum; M-732; Piritetrate; /lnpaHaệrraT.
0-5,6,7,8-Tetrahydro-2-naphthyl 6-methoxy-A/-methylthio-2- 
pyndinecarbamate.
Ci8H2qN20 25=328.4 
CĂS —r 88678-3 1 -3.
UNII — 5253IGQ5X3,-

Prọ/Ị7e
Liranaftate is an antíhmgal related to tolnaỉtate (p. 596.1) 
and is applied once daily as a 2% cream or solution in the 
treatment oí superiidal dermatophyte inỉections (p. 568.1).

Preparations
Proprietory Preporations (details are gi ven in Volume B)

Single-ingredient Preporotions. chìna: Ao shu zhi (#<ỈTíS); 
Dang zhi (S ± ) ; Fu*An (R $ ); Jia Yi ( * £ ) ;  u  VVei Kang (íí 

Liang Qi (&5Ị); Sheng Fu Shuang Silulin (JSĩ
H # ); Yi Fu Ping (—¥■¥■); Yi Shen (&$!); 3pn: Zefnart.

Luliconazole (USAN, riNNi
Luliconazol; Luliconazolum; NND-502; PR-2699; ílynnKOHa-
30/1. :
(.-HẬ-[(4/?)-4-(2,4-Dichlorophenyl)-1,3-dithiolan-2-ylidene] 
(1 H-írrũdazol-l -yQacetonìtrile.
CMH9Ci2N3S2=354.3 
CAS — 187164-19-8.
UNII — RE91AN4S8G.

ProỊịle
Luliconazole is an imidazole antiỉungal that is applied 
topically, as a 1 % solution or cream, in the ơeatm ent of 
ỉungal skin iníections.

Hypersensitivity. Two patients who had allergic contact 
demtatitis to lulìconazole were found on patch testing to 
be cross-sensitive to lanoconazole but not to several other 
imidazole antiỉungals.'-2

1. shono M. AUergỉcconua dermatitis írom ìuUconazolc. Contacỉ Dermciitís 
2007; 56: 296-7.

2. Tanaka T, et a i  Aỉỉergỉc contact dermatitis ừom luliconazoIe: implication 
of the dithioacetal siructurc. Acta Derm Vencreoi 2007; 87: 271-2.

Preparations
Propóetory Preparalions (details are given in Volume B) 

Single-ingredient Preporations. 3ptụ Lulicon.

M e p a r t r i c ì n  IBAN, USAN, riNN)
, Mepartricina; Mépartricine; Mepartricinum; Methylpartricin; 
SN-654; SPA-S-160; MenapTpMMMH.
CAS— nỉ 21-32-7.
ATC — A01AB16; D0ÌAA06; G01AA09; G04CX03.
ATC Vet — QAOỈAB16; QDO1AẠ06; QG01AA09; QG04CX03. 
UNll — B7FBW3Y74G.

Proỉile
M epartridn is a mixture of the methyl esters of 2 related 
polyene antíbiotics that may be obtained írom a sơain of Streptomyces aureofacims. It has andíungal and antiprotozoal 
activity and has been used in vaginal candidiasis and 
trichomoniasis as pessaries or as a vaginal cream. A cream is 
also available for the ưeatm ent oi superiidal candidiasis. An 
oral fonn of m epartrión sodium laurilsulíate is also used. 
Oral mepartricin 40 mg daiiy is used in the treatment of 
some prostate disorders.

Prostate disorders. Studies1-2 have shovvn that mepartri- 
d n  given orally is eííective in  the treatm ent of benign pro- 
static hypcrplasia (see p. 2347.1 for the more usual treat- 
ments); a dose of 40 mg daily is commonly used.2 
M epartridn is thought to reduce cholesterol, oesơogen, 
and androgen binding to the prostate. Similarly. another 
study’ has shovvn that the same dose of mepartridn pro- 
vides symptomatic únprovement in the management of 
chronic prostatitis/chronic pelvic pain syndrome (see Prostatitis, 
p. 2350.2).

1. Tosto A, et al. A double-biind study of the cffeos of mepanricin in the 
ữeatment of obstrucùon due IO benign prostaric hyperplasia. Cun Ther 
R a  1995; 56: 1270-75.

2. Denis L  et ai. Double-blind, placebo-controlled trial to assess the eíCcacy 
and tolerabllity of mepanridn in the ưeaưnent of BPH. Proítaư 1 998; 37: 
246-52.

3. De Rose AF, etai. Role of mepartricin in eategory III chronic nonbaaeriaỉ 
prostatitis/chronic pelvic pain syndrome: a randomized prospective 
pỉacebỡ-conưoỉỉed trial. Urology 2004; 63: 13-16.

Preparations
Proprietory Preparations (details are given in Volume B)

Singie-ingredient preparotíons. Austria: Iperplasint; Cz.: Ipeitro- 
ían; ItaL: Ipertroían; Tricandil; philipp.: Iperuofanf; PoL: Iper- 
troían; Port: Iperplasin; Ipenrotan; Tricandil; Rus.: Iperưolan 
(HnepipoộaH).

Mubi-ingredient Preparctions. Braz.: Trícangine.

M i c a f u n g ỉ n  S o d i u m  ÍBANM, USAN, riNNMi 
FK-463; Micafungina sódica; Micafungine Sodique; Natrii 
Micaíunginum; HatpnR MnKaộyHrnH.
5-((1 S^S)-2-{(2ff,6S,9S. 11R, 12 R, 14a5,155,16S,205,235,25a5)-20- 
[(1 fl)-3-Amino-l -hydroxy-3-oxopropyl]-2,11,12,15-tetrahy- 
droxy-6-[(l /?)-l -hydroxyethyl]-! 6-methyl-5,8,14,19,22,25-hex- 

ị aoxo-9-[(4-{5-[4-(pentyloxy)phenyUÌ50xazol-3-yl]benzoyl)
: a m in o ]te tra co sa h yd ro -lH -d ip y rro lo [2 ,l -c :2 ',l '- /]
Ị [1,4,7,10,13,16]hexaazacyclohenicosin-23-yl)-1,2-dihydrox- 
j yethyl)-2-hydroxyphenyl sodium sulíate.
; CS6H70Nc,Náo23S=l 292.3

CAS —  235114-32-6 (micaíungin); 208538-73-2 (micaỉungin 
; sodium.). 
ị ATC —  J02AX05.
I ATC Vet —  QJ02AX05.
; UNII —  IS1UP79R56.

I Uses a n d  Adm inistration
ị Micafungin is an echinocandin antiíungal vvith general 
1 properties similar to those of caspoíungin (p. 575.1). Ít is 
I used íor the treatment and prophylaxis of candidiasis and, in 
; some countries, íor the treatment of aspergillosis. Ít is given 
! as the sodium salt by intravenous iníusion in doses of 50 mg 
; once daily for candidiasis. For the treatment of oesophageal 
Ị candidiasis the recommended dose ís 150mg daily. For 
Ị invasive candídiasis, induding candidaemia or disseminated 
I inlection. a dose of lOOmg once daily is recommended; if 
ị’ dinical response is inadequate, the dose may be increased to 
Ị 200 mg once daily. For aspergiHosis 50 to 150mg is gi ven 
Ị once daily. Doses up to 300 mg daily have been used in 
; severe or reíractory disease. A dose of 50 mg daily is used for 
I prophylaxis of candidiasis in patients undergoing haema- 
Ị topoietic stem cell transplantation, or in those expected to 
ị have neutropenia for 10 days or more.
Ị For details of doses in children, see belovv. UK licensed 
1 product information advises thai adults vveighing 40 kg or 
ị less should also be dosed as for children.

I Revievvs.
! 1. Denning DW. Echinocandin anriỉungal drugs. Lancei 2003; 362: 1142-

5' "
! 2. Jarvis B, et ai. Micaíungin. DrujS 2004; 64: 969-84.
] 3. Carver PL. Mieaíungìn Ann Pharrtutcoiher 2004; 38: 1707-21.
ị 4. van Burỉk JA. et aì. Micaíungin venus f]uconazole for prophylaxis 
ỉ against invasive íungal inỉections during neuưnpenía in patíent^ 
ị undergoing hematopoietíc stem cell iransplantatỉon. c/m Infta Dis 2004; 
I 39: 1407-16.
I 5. Chandrasekar PH. Sobe! JD. Micahmgin: a new echinocandin. Clirt Infeơ 

DU 2006; 42: 1171-S.
ị 6 Fritz JM. t i  ai. Micaỉungtn for the prophylaxis and treaunent oỉ Candida 
Ị iníections. Exptrt Rev Anti ĩnỊect Ther 2008: 6: 153-62.
! 7. Cross SA. Scott Lí. Micalungin a rcview of its use in adults íor the
1 treatment oí invasive and oesophageai candidiasis, and as prophylaxỉs 

against Candida iníections. Druýí 2008; 68: 2225-55.
8. Hom DL ct ai. Faciors related to survivaỉ and ĩreatmem success in 

invasive candidiasts or candidemia: a pooled analysis oí tvvo large. 
prospcctive. mỉcaĩungin trials. Eur J ơ in  Mícrobiot lnfea Dứ 2010; 29: 
223-9.

9. Bormann AM. Monison VA. Revicvv of the pharmacology and dinicaỉ 
ỉtudies of micaíungin. Druj Des Dtvel Thcr 2009; 3: 295-302.

I Administration in chikỉren. In the UK. micalungin is 
1 licensed for use in neonates and children for the treatment 
1 oí invasive candidiasis, and the prophylaxis of canđida 

iníection in patients undergoing haematopoietic stem cell 
transplantatìon or those expected to have neutropenia íor 
10 days or more. In those 16 years oi age and older, it 
may also be used for treatment of oesophageal candidiasis. 
The íollovving doses are recommenđed based on body 
weight, and given by inưavenous iníusion over 1 hour.
• for rreatment of invasive candidiasis: 2 mg/kg once daily; 

if adequate dinical response does not occur, the dose 
may be doubled

• íor oesophageal candidiasis: 3 mg/kg once daily
• for prophylaxis of candidiasis: 1 mg/kg once daily
For children vveighing more than 40 kg, adult doses (see 
above) should be used.

Reíerences.
1. Caner NJ, Keating GM. Micaíungin: a rcvievv of ỉts use in the 

prophylaxis and ưtatmeni oỉ ừivasìve Candida iníecrions ín pediaưic 
patients. Paediarr Drujs 2009; 11: 271-91.

2. Lehmbccher T. Groll AH. Micaíungữi; a brief revievv of pharmacology. 
saíery, and antiíungal cfficacy ìn pediathc patỉent5. Pediatr Blood Caneer 
2010; 55: 229-32.

A d v e rse  Effects
As for Caspoíungin, p. 575.1. Rare cases ,of haemoly; is, 
induding acute intravascular haemolysis and haemolyic 
anaemia have been reported in patìents given micaíung: n. 
Serious hepatic dysíunction has occurred after micaíunị in 
use, induding ỉatalitỉes. Children less than 1 year old may >e 
more prone to liver injury. Isolated cases of reral 
dyshinction or acute renal ỉailure have also occurred in 
patiénts taking micaíungin.

Hypersensitìvity. For reíerence to cross-sensitivity to C ỉ s- 
poíungin in a patient hypersensitive to micaíungin s :e 
p. 575Ĩ2.

Precautions
Patìents who develop abnormal liver- or renal-íunaion tes :s 
vvhile taking micaíungin should be monitored fnr 
deterioration in hepatic or renal function respeaivel I. 
Liver tumours have ocairred in rats given micafungin for 3 
months or more. Although the risk to humans is unknovvi 1, 
micafungin should be used vvith caution in patients vvith 

1 pre-existing risk of malignancy due to severe liver lunctio n 
! impairment or chronic liver discase. or in those also usirg 
I hepatotoxic or genotoxic medications.

I Interactions
; Micaíungin may increase the area undcr the concentratior. 
ị time curve for conventional am photeridn B, iưaconazoIt,
■ niỉedipine, and sirolimus.
ị

j A ntim icrobial A ctio n
As for Caspoíungin. p. 575.2.

Pharm acokinetics
Micahmgin is absorbed from the gastrointestinal traa  afte • 
oral doseỉ. It is more than 99% bound 10 plasma proteins. 
mainly albumin.

Micalungin is metabolised by arylsultatase to its catechol 
íoim and funher metabolised to the methoxy form b" 
catechol-O-methyltransíerase. Some hydroxylation to 
micaíungin via cytochrome P450 isoenzymes also occurs.

Aíter 28 days about 71 % of a dose is recovered in th( 
íaeces and 12% Ũ1 the urine. Mean halí-lives of 14.0 to 17.; 
hours have been reported.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient PreparoHoni. Austria: Mycamine; Braz. 
Mycamine; Cattad.: Mycamine: China: Mycamine (ỉkTPR); 
Cz-: Mycamine; Dcnm.-. Mycamine; Fr.: Mycamine; Ger.. Myca- 
mine; Gr.: Mycamine; Hong Kong: Mycamine; Hung.'. Myca- 
mine; Ịndott.: Mycamine; Irt.: Mycamine; Ital.: Mycamine; Jpn: Funguard; Neth.: Mycamine; Norw.: Mycamine; Philipp 
Mycamine; Pol.: Mycamine; Port.: Mycamine; Rus.: Micamin 
(MmcaMHH); Spain: Mycamine; Swcd.: Mycamine; Switz. Myca- 
mine; Thai.: Mycamine; UK: Mycamine; Ukr.: Micamin 
(M iiKaMHH); USA: Mycamine.

M i c o n a z o l e  /8AN, riNNi
Miconazol; Miconazolum; Mikonatỉoli; Mikonazol; Mikona- 
zolas; R-18134; MviKOHaỉon.
l-[2,4-Dichloro-|3-(2,4-dichlorobenzyloxy)phenethyl]imíd-
azole.
C,8HkCI4N20=416.1 
CAS —22916-47-8.
ATC — A01AB09; A07AC01; D01AC02; G01AF04; J02AB01; 
S02AA13.
ATC Vet — QA01AB09; QA07AC01; Q001AC02; QG01AF04; 
'QJ02A801; QS02M13.
VNII — 7NNOOD7S5M.
Pharmacopoeias. In Eur. (sce p. vii). Jpn, and us.

Ph. Eur. 8: (Miconazole). A vvhite or almost vvhite povvder. 
It exhibits polymorphism. M.p. 83 degrees to 87 degrees. 
Very slightly solubte in vvater: soluble in alcohol; ireely 
soluble in methyl alcohol. Protect from light.
USP 36: (Miconazole). A while to pale cream powder. It 
may exhibit polymorphism. M.p. 78 degrees 10 88 degrees. 
Insoluble in vvater; soluble 1 in 9.5 o( alcohol, 1 in 2 of 
chlorotorm, 1 in 15 oỉ ether, 1 in 4 of isopropyl alcohol, 1 in 
5.3 of methyl alcohol, and 1 in 9 of propylene glycol; freely 
soluble in acetone and in dimethyUormamide. Store at a 
temperature of 25 degrees, cxcursions permitted bervveen 
15 degrees and 30 degrees. Proteci from light.

All cross-reíerences refer tQ entries in Volume A
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Miconaxole Nitrate IBANM, USAN, riNNM) 
Mịconazol, nitrato de; Miconazole, Nitrate de; Miconazoli 
NÌtras; Miconazolnịtrat; Mikonatsolinitraatti; Mikonazol Nitrat; 
Mikonazolnitrát; Mikonazol-nitrát; Mikonazolo nítratas; 
Mikonazólu azotan; Nìtrato de miconazol; R-14889; 
Mw<0Ha30Jia HuTpaT.
C,8H„CUN20,HNÓ3=479.1 
CAS ~  22832-87-7.
ATC — A0ÌAB09; A07AC01; D01AC02; G01AF04; J02A801; 
S02AA13.
ATC Vet —  QA01AB09; QA07AC01; QD01AC02; QG01AF04; 
QJ02A80Ị; QS02ÁA Ĩ3.
UNII — WV4H1CYW1K .....................

Pharmacopoeias. In Oàn., Eur. (see p. vii), ĩnt., Jpn, and us. 
Ph. Eur. 8: (Miconazole Nitrate). A white or almost white 
powder. Very ỉlightly soluble in water; slightly soluble in 
alcohol; sparingly soluble in methyl alcohoi. Protect ừom 
light.
USP 36: (Miconazole Nitrate). A vvhíte or practìcally white, 
crystalline povvder, with not more than a slight odour. 
Soluble 1 in 6250 of vvater, 1 in 312 of alcohol, 1 in 75 of 
methyl alcohol, 1 Ũ1 525 of chloroform, 1 in 1408 of 
isopropyl alcohol, 1 in 119 of propylene glycol; freely 
soluble in  dimethyl sulíoxide; soluble in dimethyUorma- 
mide; insoluble in ether. Protect from light.

U ses a n d  Adm inistration
Miconazole is an imidazole antííungal used as miconazole 
base or nitrate in the treatment of superỄđal candidiasis 
(p. 564.1), and of the skin iníections dermatophytosis and 
pityriasis versicolor (p. 568.1). It has also been glven 
intravenously by inỉusion in the ưeatm ent of disseminated 
hingal inlections, brut other azoles are now more commonly 
used.

Miconazole may be given orally as a gel containing 
20m g/g (24mg/mL) for the treatm ent and prevention of 
oropharyngeal and intestinal candidiasis. The usual adult 
dose is 5 to lOmL four times daily (equivalent to a total of 
about 15 mg/kg daily). For the ơeatm ent of oral lesions the 
oral gel is applied directly. Miconazole may also be given 
once daily as a muco-adhesive buccal tablet (containing 
50 mg miconazole) íor the treatm ent of oropharyngeal 
candidiasis in immunocompromised patients.

Miconazole nkrate is usually applied twice daily as a 2% 
cream, lotion, or povvder ÚI the treatment of íungal 
iníections of the skin induding candidiasis, dermatophy- 
tosis, and pityriasis versicolor; it may be applied once or 
tvvice daily to ưeat ỉungal nail iníections. In the ưeatment of 
vaginal candidiasis, 5g of a 2% intravaginal cream is 
inserted into the vagina once daily for 10 to 14 days or twice 
daily for 7 days. Miconazole niưate pessaries may be 
inserted in dosage regimens o{ 100 mg once daily for 7 or 14 
days, 100 mg tvvice daily fọr 7 days, 200 or 400 mg daily for 3 
days, or in a single dose oi 1200mg.

For details of miconazole use in children, see below.

Administrotion in chíldren. Miconazole may be used in 
children for the ưeatment and ptevention of oropharyn- 
geal and intestinal candidiasis. In the UK, the oral gel 
(containing miconazole 20mg/g) may be given to children 
from 4 months of age for oral In íec tions in the íollovving 
licensed doses:
• 4  m onths to 2 years of age: 1.25 mL 4 times daily
• from 2 years of age: 2.5 mL 4 times daily
Although unlicensed lor use in younger children, the BNFC 
suggests that a dose of 1.25 mL 4 times daily may also be 
used in children as young as 1 month; for neonates, a dose 
of I mL 2 to 4 times daily is recommended.

For in te s tin a l in íections in children from 4 months of 
age miconazole oral gel is given in a daily dose of 20 mg/kg 
(to a maximum of 1 g) in 4 dividcd doses.

Miconazole nitrate may be used topically to treat íungal 
skin and nail iníections in neonates and children similarly to 
adults (see above).

Acanihomoeba kerotitis. Miconazole has been applied 
topicalỉy in Ácanthamoeba keratitis (p. 919.3).

skin disorders. Topical preparatíons containing an imid- 
azole such as ketoconazole or miconazole, usually with 
hydrocortisone, are used in the management of seborrhoeic 
dermatitis (p. 1689.1). A cream containing miconazole 
nitrate 2% and benzoyl peroxide 5% has been used topi- 
cally in  the ưeatm ent of aơư (p. 1682.2).

A d v e rs e  Effects
After oral use of miconazole, nausea and vomiting have 
been reported, and also diarrhoea (usually on long-term 
treatm ent). There have been allergic reactioọs, rarely, and 
isolated reports of hepatitis.

Local irritation and sensitivity reactions may occur when 
miconazoIe nitrate is used topically; contact dermatitis has 
been reported.

Aíter the intravenous infusion of miconazole, phlebitis, 
nausea, vomiting, diarrhoea, anorexia, prutltus, rash, 
íebrile reactions, Hushes, drowsiness, and hyponatraemia 
have been reported. Other eííects include hypẽrlipidaemia, 
aggregation of erythrocytes, anaemia, and thrombocytosis. 
Transient tachycardia and other cardiac arrhythmias have 
íollovved the rapid intravenous injection of miconazole (but 
see also Elíects on the Heart, beíovv). Rare adverse eHÌects 
indude acute psychosis. anhralgia. and anaphylaxis. Many 
of these adverse eừects have been assodated vvith the 
injection vehide, vvhich contains polyoxyl castor oil 
(p. 2202.3).

Effects on the heart. Bradycardia, progressing to latal 
ventricular Bbrillatlon and cardiac arrest, occutred in  a 
heart ưansplant patient during intravenous iníusion of 
miconazole for an  invasive lungal iníectìon.1

1. Coley KC. Crain JL- Miconazole-tnduceđ ỉatal đysrhythmỉa. Pharma- 
Cũtherapy 1997; 17: 379-82.

Overdosage. A repon1 of a generalised tonic-donic con- 
vulsion that occurred in an  iníant 10 to 15 minutes aíter 
the inadvertent inhision of miconazole 500 mg instead of 
50 mg.

1. Couĩthard K. et al. Convulsions aỉter miconaiole overdosc. Med J Aust 
1987; 146: 57-8.

Precautìons
Systemic use of miconazole shouỉd be avoided in patients 
vvith hepatic mipairment;

Intravaginal preparations of miconazole may damage 
latex contraceptives and additional conưaceptive measures 
are thereíore necessary during local application.

Miconazole has been íetotoxic at high doses in mimals 
and its use is generally not recommended during pregnancy. 
For a discussion of the caution needed when using azole 
antiíungals during pregnancy, see under Pregnancy in 
Precautions of FỉuconazoIe, p. 579.3.

Porphyría. The Drug Database for Ảcute Porphyria, com- 
piled by the Norwegian Porphyria Cenơe (NAPOS) and 
the Poiphyria Centre Sweden, dassihes miconazole (for 
dermatological use) as probably not porphyrinogenic; it 
may be used as a drug of fint choice and no precautions 
are needed. Stomatological preparatìons are dassiốed as 
not porphyrinogenic they may be used as dmgs of first 
choice and no precautions are needed.1

1. The Drug Database tor Acute Porphyrỉa. AvaiUble at: http://www. 
drugs-porphyria.org (accessed 24/10/1J)

Interađions
Miconazole can inhibit the metabolism of dmgs metabolised 
by the cytochrome P450 isoenzymes CYP3A4 and CYP2C9, 
and may thus have eííects similar to those ol fluconazole 
(p. 580.1). Miconazole may enhance the activity or serum 
concentrations of oral anticoagulants, sulỉonylurea hypo- 
glycaemics, or phenytoin. Adverse eữects ha ve been 
reported w hen miconazole was given with carbamazepine.

There is a risk of cardiac arrhythmias if oral miconazole is 
used vvith substrates of CYP3Ạ4 that may prolong the QT 
interval, such as, astemizole, dsapride, dofetilide, halo- 
fantrine, mizolastine, pimozide, quinidine, sertindole, or 
teríenadine and such combinations should be avoided.

Anticoagulantỉ. The anticoagulant activity of coumarín 
anticoagulants can be potentiated by miconazole given 
orally,1 intravaginally,1 or topically.3 As of December 2002 
the Australian Adverse Dnig Reaaions Advisory Commit- 
tee had received 18 reports of signihcant increases in the 
INR of padents previously stabilised on warfarin within 1 
to 2 vveeks oí starting treatment with miconazole oral gel.4

1. Ortín M, et al. Miconaaole oral gel enhances acenocoumarol 
amicoagulant actìvỉty: a report oí three cases. Ann Pharmacother 1999; 
33: 175-7.

2. Lansdorp D. et a i  Pocentiatíon of acenocoumarol during vagiaal 
administration of mlconazole. BrJ ơirt Phũrmacoi 1999; 47: 225-26.

3. Devaraj A, et aỉ. Intcraction bctween waríarin and topicat mỉconazole 
crcam. BMJ 2002; 325: 77.

4. Austraỉỉan Adveise Drug Reactìons Advỉsory Comminec (ADRAC). 
Miconazolc oral gel dcvătes IMR—a remioder. Aust Advtru Drug Reaơ 
Bulỉ 2002; 21: 14. Avaiỉable at’ http://www.tga.gov.au/adr/aadrb/ 
aadr0212.pdf (accessed 28/06/05)

A ntim icrob ỉa l A đ io n
Miconazole is an imidazole antiíungal w ith similar 
antimicrobial activity to that of ketoconazole (p. 587.2). It 
also has some activity against Aspergillus spp., Cryptococcus 
neoformans, Pseudalleschería boydii, and some Gram-positive 
bacteria induding staphylococđ and streptococd. 
References.

1. Barasch A. Grtffin AV. Miconazole revisited: new evidence of antiíungal 
cfficacy from ỉaboratory and dỉnỉcaỉ triaỉs. Futurt Micrabiol 2008; 3:265-
9.

Microbiologìcal interactionỉ. A study in vitro indicating 
antimicrobial synetgism of miconazole and benzoyI per- 
oxide against Staphylococcus spp. and Propionibacterium aates.1

For the e£fect on antữungal activity of givúig azoỉes and 
amphoteridn B together, seẽ p. 572.3.

1. Vanden Boasche H, a  al. Synergism of the antừnỉcrobial agents 
miconaeole and benzoyl peroáde. BrSDematíl 1982: 107: 34Ỉ-8.

Pharmacokinetics
Miconazole is incompletely absorbed ỉrom the gastro- 
intestinal ttacL Peak plasma concentrations o! lm icro- 
gram/ml. occur about 4  hours after a dose of 1 g daily. Over 
90% is reported to be bound to plasma proteins.

Miconazole is metabolised in the liver to inactive 
metabolites. From 10 to 20% o( an oral dose is excreted in 
the urine, mainly as metabolites, vvithin 6 days. About 50% 
of an oral dose may be excreted unchanged in  the íaeces. 
The elimination phaimacokinetics oỉ mỉconazole have beẹn 
described as triphasic, with a biological halỉ-liỉe of about 24 
hours.

Very little miconazole is removed by haemodialysis. 
There is little absorption through skin ọr mucous 

membranes when miconãzole nitrate 1S applied topically. 
Revlews.

1. Daneshmend TK Wamock DW. Gỉnỉcal pharmacokỉnetỉcs of systemỉc 
antìhmgal diugs. ơin  Pharmaakxntt 1983; 8: 17-42.

Preparotíons
Propnetary PreparaHotts (dẹtails are given in Volume B)

Singte-ingredìent Preporalionỉ. Arg.: Daktann; Deralbine; Gyno- 
tran; Miconol; Micopul; Micotges Micotral; Mlcotrim P: Moni- 
zol; Nedls; AustraL: Daktarin; Haừsdence Anti-Dandruừ; 
Resolve Thrush; Resolve Tỉnea; Resoỉve; Austría: Daktarin; Beỉg.: Daktarin; Gyno-Daktarin; Tibozole; Braz.: Amicozol; 
Anỉugitarin' Ciconazol; Colpadak; Dakgrant; Daktarin; Dakta- 
zob Dermalina; Ginedakt; Gino MúonoL' Gino-Daczol; Gtaotar- 
in; Gyno Daknax; Gyno-Daktarin; MicoHm; Micogyn; Micotar- 
inf; Micotrint; Mícozen; Mizonob Mycosint; Vodob Canad.: 
Micatin; Micozole: Monistat-Đenn; Moniỉtat; Otữe: Daktarịn; 
ZeaSorb AFf; China: Ao Xian Nlng (3Ufe‘T’); Bai Ni Duo (3 /ẽ  
í ) ;  Beikang Daktarin (&RỶ); Le Wei Qingkun

Wu Mel (WSC); Cz.: Loramyc Denm.: Brentan; Fin.: 
Daktarin; Gyno-Daktarin; Loramyct; Fr.: Daktaiin; Gyno- 
Daktarin; Loramyc; Ger.: Castellani mit Miconazol; Daktan 
Derma-Mykotralf: Fungur Mf; Gyno-Daktan Gyno-Mykotral; 
IníectoSoon Loramyc Micobetat; Micotar Mykodenn Mund- 
Gel: Mykodeim; Mykotin; Vobamyk; Gr.i Crỉmak; Daktarin; 
Pantersol; Gnostoderm; Gyno-Daktaiỉn; Iristop; Medaaec 
Mezolitan; Untano; Hơng Kong-. BF-Mlcozof; Daktarin; Der- 
mon; Fungaf; Microtint; T5nazolf; Uni-Mizolef; Zaxỉnf; India: 
Candistat; Canđizole; Cantidd; Daktarin; Decanazole; Bmicona- 
zole; Fungitop; Gyno-Daktarin; Micogeb Miconic Micoptic; 
Micoson; Mizole; Zole; Indon.: Daktarin; Daktazol: Pungares; 
Funtas; Micoskin; Micrem; Moladerm; Mycorine; Sporend; 
Zolageb IrL: Daktarin; Gyno-Daktarin; Israel: Daktarin; Fungi- 
derm; Gyno-Daktarin; Pitrion; Qmycant; ItaL: Daktarin; Mico- 
nab Micotel; Midermt; Nizacot Prilagứi; Jpn: Florid; Maktysia: 
Antihmgab Becarin; Dakurin; Decozol; Deimon; Resolve; 
Zarin; Mex.: Aloid: Biodantyl-C; Daktarin; Dermiỉun; Falemol; 
Fucoderm; Pungicremt; Fungiquim; Ginazolf; Gynó-Daktarin; 
Hipo Femme; K-Mizol; Lotrimin AF; Micoífen; Nacomic Neo- 
micol; Nimicon; Niscamil; Oz Crema; Vigasil; Neứt.: Daktarin; 
Dermacure; Gyno-Dakurin; Kruidvat Antíschímmelcreme; 
Kruidvat Antischimmelpoeder; Loramyc Zimycan+; Norw.: 
Daktan NZ: Daktarin; Fungof; Mỉcozole; Micreme; Monistat; Phữipp.: Daktarin; De-Ol; Defungmf; Emizole; Fungtopic 
MỊcoson; Micotran; Monistat; PoL: Daktarin; Gyno-Femidazol; 
Loramyc Miconal; Port.: Daktarin; Gyno-Daktarin; Zimycant; Rus.: Daktarin CflarrapHH)f; Gynezol (rHHeaoa); Micoson 
(MHK030H); S.Afr.: Covarex; Daktarin; Dermazole; Gyno- 
Daktarin; Gynosport; Micmat; singapore. Antihmgal; Candi- 
plas: Daktarin; Decozoi; Guardian Antífungal; Liconar; Micon; 
Minazol; Mycoban; Resolve; SP-MicozoI; Tinazob Zarin; Spain: 
Daktarin; Fungísdin; Pasedont; Swed.: Daktar; Switz.: Daktarin; 
Monistat Sebolox; Thai.'. Daktarin; Dennont; FuncorC Funga; 
Fungi-M; FungisiL Mict; Micaám Mysocort; Nikarin; Noxrax- 
in; Podakrin; Ranozol; Skindure: Tara; Turk.: Pungudt; Lotri- 
min; Miko-Penetran; UÁE: Gyno-Mikozat MikozaL' UK: 
Daktarín; Gyno-Daktarin; Loramyc; ukr.: Micogel (MHKorem.); USA: Aloe Vesta; Azolen; Baza Antiíungal; Critic-Aid Clear AF; 
Cruex; Desenex Liquid Sprayt: Desenex Poivden Femizol-Mt; 
Fungoid; Lotrimin AF; M-Zolef; Micatin; Micro-Guardt; Mira- 
nel AF; Monlstat; Neosporin AFf; Oravig; Podactin; Prescription 
Strength Desenexị; Ting; Triple Paste AF; Vagistat-3; ZeaSorb 
AFf; Veneỉ.: Daktarin; Gyno-Daktarin.

MuHHngredient Preporotions. ẠrgAdenil; Betacort Plus; 
Blamy; Ciprocort; ColpoElin Max; Cuta Crema; Daktozin; Deli- 
san; Denvercrem; Dermlzol Trio; Dermosona; Fartor Dennico; 
Fangan ptus; Genamict; Gentasol; Ginal Cent; Ginkan; Gynor- 
mal; Hiíamonil Crema; Ladylen; Lazar-Cort Complex; Liqhensa; 
Linỉol Cicatrizante; Macril; Mailen; Miklogen; Monizol Con 
Crema; Monizol Cort; Neo Pelvicillin; Ovuíem; Ovumix; Pentol; 
Protidenn; Septigyn; Tribiocort; Tridfa; Triliven Triplex; Vagi- 
cural Plus; AustraL: Daktozin; Resolve Nappy Rash; Resolve 
Plus; Resolve Tinea; Resolve; Austria: Acne Plus; Vobaderm; Belg.: Acneplus: Daktacort; Daktozin; Braz.: Amplium-G; Anfu-

The Symbol t  đenotes a preparation no ỉonger actively marketed
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gme; Daktozint; Facyl M; Gino-Colon; Gino-Pletil; Ginosutin- 
Mf; Limpele Ginecologico; Trinizol M; Chiĩe. Doxiíen; Exomi- 
col; Famidal' Ginecopast Dua]; Ginecopast; Ginedazol Dual; 
Ginedaiol; Medidos; Mizonase; Tinỉdazol Cotnpuesto; China: 
Dapule (ỈẾ3t%); Cz.: Kllon-D; Denm.: Brentacort; Fin.: 
Daktacort; Fr.: Squaphane E; Squaphane P; Squaphane S; 
Squaphane; Squaphane; Ger.: Acne Plus; Decoderm tri; Iníecto- 
Soor; Micotar ZP; Vobaderm; Gr.: Antiinycotic Catrigel; 
Combi; Conazob Daktodor; Decoderm Trivalente-N; Domyco- 
tìn; Edmudo; Expectein; Feminella; Hnicort; FlenazoIe; Flumi- 
complex; Pluniprol; Flunovon; Fosemyk; Pumicon; Hlerit; 
MicoHup; Micogen; MiUert; Miller; Oxigon; Pandenn; Panmyk; 
Sarmel; Verdal; Hong Kong: Axcel Fungicortt; Conazole; 
Daktaeort; Pungo Soothing Balmt; Hydro-Fungat; Micosone; 
Uni-Mizole-HCf; Zaricortf; Hung.: Klion-D; Mycosolon; India: 
Aldos-GM; Atderm; Bedasone-GM; Beclex-GM; Beclomin; 
Bedonnn; Bedozen; Becmet-GM; Betamil-GM; Betamil-M; 
Betanate GM; Betanate M; Betaspi-GM; Betneđerm GM; 
Betnovate-GM; Betnovate-M; Betzee-GM; Betzee-M; Candi- 
íem; Candizole-Tf; CGM; Clobact-GM; CIobaderm-GM; cloba- 
sia-GM; Clobecos-GM; Clobequad; CIoberis-GM; Clobesym- 
GM; Clobeta-CF; clobquìd; Cloby; Cloderm-GM; Clodip-GM; 
cloíung GM; Clogem; Clomic-M; Clomic-ZM; Clonate-GM; 
Clop-M; CIop-MG; CIos-GM; Clotoí-GM; Clotoí-M; Cortĩderm- 
GM; Cosvate-GM; Cutasol-GM; Daktacon; Daktarin-T; Dandrid; 
Dermocrat Plus; Dermonit; Dermotel; Dermotriad; Dermotyl- 
M; Dermowin-GM; Drez-V; E-Derm; Edospan; Eczido-GM; 
Elderm; Enderm-GM; Etan-GM; Eumosone-M; Excel-M; Flual- 
M; Flucort-MZ; Plucreme-NM; Flunec Fungilite; Fungítop-F; 
Gemideim; Gentacort-FC; GMF; Halostrol-M; Hyton; Kloryl-M; 
Labosol-GM; Leobet-GM; Leta-GM; Lobate-GM; Lobate-M; Los- 
weat; Lozee-GM; Lozee-M; Lupiderm-GM; Lupiderm-M; Meta- 
zole; Midogenta; Micocort-G; Micogel F; Micogram; Micolon; 
Mictop-F; Nazo-F; Stecort-NMf; Tenovate M; Valbet; Zole-F; 
Ịndon.: Benoson M; Brentan; Daktarin Diapen Thecort; Zola- 
coct' ZoIagel Diapcn IrL: Daktacort; Israel: Daktacon; Ital.: 
Acnidazil; Decoder MicoOu; Malaysia: Daktacort; Decocort; 
Neo-Penotran; Zaricort; Mex.: Bebektin; Daktacon; Gynotran; 
Neth.: Acnecare; Daktacoit; Norw.: Cortimykt; Daktacorf JVZ: 
Daktacon; Miaeme H; Resolve Plus; Philipp.: Acne Plust; 
Daktacort; Neo-Penotran; PoL: Mycosolon; Port: Daktacort; 
Zacnefr Rus.: Kllon-D (Kiihoh-JD; Mycosolon (Mhk030jioh); 
Neo-Penotran (Heo-IIeHOTpaH); S.Afr.: Acnedearf; Acnidazi]t; 
Daktacort; Elozait; Trialone+; Singapore: Axcel Fungỉcort; Con- 
azole; Daktacort; Decocort; Micon-H; Neo-Penotran; Tri-Micon; 
Zaricoit; Spain: Bexicortilt: Blastoestimulina; Brentan;
Nutracel; Swed.: Cortũnyk; Daktacort; Switz.: Acne Creme Plus; 
Daktacoit; Decoderm bivalenc Thai.: Dakucort' Decocont; 
Fungisil-T; Kelaplus; Ladocort; Lymarin; Tara-Phis: rimi; Trimi- 
con; Turk.: Ekze-Mant' Gynotiãn; Neo-Penotian; Nidazo]-M; 
Peis-Mant; UK: Acorvio píus; Daktacort HC; Daktacott; ukr.: 
KBon-D (KnHOH-JỊ); Mycosolon (MHX030J!0H)t; Neo-Penoưan 
(Heo-IIeHOTpaH); Neotrizol (Heorpioon); USA: pungoid HC; 
Vusion; Venez.: Daktozin.

Phormocopociol Preparotions
BP 2014: Miconazole and Hydrocortisone Acetate Crcam; 
Miconazole and Hydrocortisone Cream; Miconazole and Hydro- 
cortisone Ointment; Miconazole Cream; Miconazole Oromucosal 
Geb
ƯSP 36: Miconazole Injection; Mlconazole Nitrate Cream; 
MiconazoIe Nỉtrate Topical Powden Miconazole Nítratc Vaginal 
Suppositories.

Nạfrifine Hydrochloride IBANM, USAN, riNNMi
ẠVV-105-843; Hidróclòruro de naftifìna; Naftifin Hidroklorũr; 
Nạftifìna, hidrọcỉoruỊp de; Naftifine, Chlorhydrate de; Naftifini 
Hydrochlondum; -Naftifungín Hydrochlóride; SN-105-843
■ (naftifine);, HaỘTỈ^MHa r+vqpoxnopMA
(BrAWjnnamylrAfcmethyl(l-naphthylmethyl)amine hydro- 
c h lo r id e .^ V ;-^  ■
C2,Hz,N ^ ^ 3 2 3 .9 ; /

_ G45 — r 65472-88-0: (naftifìne); 65473-Ì4-5 (naftifìnehydro-
chloride) . ' j. .7  ,■*'
ATC —  DgìẢÒl '■
ATC Vet~ QD01AE22
■ ỤNII -rr- 25UR9N9Ọ41. !

Pharmocopoeìas. In  us.
USP 36: (Naftìfinc Hydrochloride). Store in airtight 
containers.

Proỉiỉe
Nafrifine hydrochloride is an aỉlylamine derivative (see 
TerbinaHne, p. 593.3) which is íungiddal against 
đennatophytes, but only íungistatic againỉt Candida spp.

NaMÊne hyđrochloride 1 or 2% is applied topically for 
ỉungal nai] and skin inỉectionỉ, particularly dermatophýtosis 
(see Skin Iniections, p. 568.1).

Local reactỉons su ch as buming or stinging may occur.

Reviews.
1. Gupta AX. «  al. NaỉtíỄlic: a review. J Cutan Mtd SurỊ 2008; 12: 51-8.

Preparatíons
Proprietary Preporatiora (details are given in Volume B)

Single ingradienl PrepqroHons. Ausirìa: Exoderil; Canad.: Naf- 
tint; China: Fang Di (3fiâ); Xin Xin (l&Lữ.); Cz.: Exoderil; Ger.: 
Exoderilt; Gr.: Exoderil; Hong Kong: Exoderil; Hung.: Exoderit; Indon.: ExoderiL' Israel: Exoderil; ItaL: Suadian; Maìaysia: Exo- 
deril; Pol.: Exoderil; Rus.: Exoderil (Dxaoaqnin); Spain: Micoso- 
naf; Turk.: Exoderil; Ukr.: Exoderil (3x30Aq»ui); USA: Naítin.

Muhi-ingredient PreparaKonỉ. Chỉna: Bi Liang (È'ÍE).

Phormacopoeiol Praporations
USP 36: Naỉtifinc Hydrochloridt Cream; NattiGne Hydrochloride 
Gel

Natamycin IBAN, USAN, piNNi 
Antibiotic A-5283; CL-12625; E235; Natamicina; Natamycinè; 
Natamycinum; Natamycyna; Natamysiini; Pimaricin; Pimar- 
isin; HaTaMHLỊMH.
C33H,,7NOi3=665.7 
CAS — 7681-93-8.
ATC — A01AB10; A07AA03; D01AA02; C01AA02; S01AA10.
ATC Vet —  QA01AB10; OA07AA03; QD01AA02; OG01AA02; 
QSOIAAIO.
um — 8O0C852CPO.

Pharmacopoeias. In Jpn, Pol, and us.
USP 36: (Natamycin). An off-white 10 cream-coloured 
povvder. It may contain up to 3 moles of water. Practically 
insoluble in waten soluble in glacial acetic add and in 
dúnethyltormamide; slightly soluble in methyl alcohol. A 
1% suspension in vvater has a pH of 5.0 to 7.5. Store in 
airtight containen. Protect from light.

Uses and Administration
Natamycin is a polyene antiíungal antibiotic produced by 
the grovvth of Streptomyces natalensà. It is used for the local 
ơeatm ent of candidỉasis (p. 564.1) and lungal keratitis (see 
Eye Iníeaions, p. 565.3). It has also been used in vaginal 
trichomoniasis (p. 925.1).

A 5% ophthalmic suspension or a ]%  ointment o{ 
natam ydn is used in the treatm ent oi blepharitis, 
conjunctivitis, or keratitis due to susceptible íungi. 
induding Fusarium solani.

Natamydn lozenges are used for the treatment of oral 
candidiasis in a dose of lOmg every 4 to 6 hours. Tablets 
have been given orally íor the treatment of intestinal 
candidiasis. Natamydn has also been used topically for 
íungal skin inỉections and for candìdal and trichomonal 
infections of the vagina.

Adverse Effects and Precautions
Gastrointestinal disturbances have occuưed alter oral use of 
natam ydn. Local applicarion has sometimes produced 
ừritation.

Antimicrobial Ađion
Natamydn is a polyene antiíungal active against Candida 
and ỉusarium spp. In addition it is active against the 
protozoan Trichomonas vaginaliỉ.
Pharmơcokinetics
Natamydn is poorly absorbed from the gastrointestinal 
traa. It is not absorbed through the skin or mucous 
membranes when applied topicaỉly. Alter ocular use, 
natam ydn is present in therapeutìc concentrations in 
comeal stroma but not in intra-ocular Huid; systemic 
absorption does not usually occur.

Preparations
Proprietary Preparaiions (details are given in Volurae B)

Smgle-ingrediení Preparations. Arg.: Natacyn; China: Natezhen 
Cz.: Pimahidn; Fin.: Pimalucin; Ger.: Inlectomyk; 

Pima Bidron Nf; Pimalucint; Hong Kotig-. Natacynỷ; Hung.: 
Pimahidn; India: Elmycin; Natadrops; Natam; Natamet; Natop- 
tic Indon.: Fukridn; Malaysũt: Natacyn; Mex.: Miconadna; Neth.: Pimaludn; Pol.: Pimaludn; Rui.; Pimafudn
(IlHMaộynnH); S.Afr.: Natacyn; Singapore: Natacyn; Thai.: 
Naucyn; Turk.: Pimaíudn; ukr.: púnafudn (IlHMaộyuHH); USA: Natacyn.

MulK-ingredienl Pieporalions. Cz.; Pimalucon; Fin.: Pimaỉucort; Hung.: Pimalucort; Neih.: Pimaíucort; NZ: Pimaíucort; PoL: 
Pứnahicort; Port: Pũna{ucott; Rus.; Pímafucort (riiRiaộyxopT); ukr.: Pimaíucort (ĩlHMaộyxopT).

pharmacopoeial Pneporotions
USP 36; Natamydn Ophthalmic Suspension.

Neticonaxole Hydrochloríde ỊriNNM i

Hidrodomro.de. netìconazoỊ; Neticónazol, hidrodoruro c é; 
Néticonazòle, Chlorhydrate de; Netĩconazoỉi Hydrochlt r- 
idurri; SS-7.17; HeTMK0Ha30/iã rnflpoxnopnfl. • 
(£)-1-{2-(Methylthio)-T-[ò-{pentyloxy)phenylỊvinyl}imidazc e 
hydrochloride.
C,7H22N20S,HCI=338.9
C4S —  130726-68-0 (neticonazole); 130773-02-3 (neticonazc le 
hydrochloride).
UNII —  PKFS82ZH6P. .•

Profiỉe
Neticonazole is an imidazole antiíungal that has been us ;d 
topically in preparations containing 1% of the hydr >  
chloride in the treatm ent of superhdal hingal inlections.

Preparatíons
Proprietaiy Preparatíom (details are given in Volume B) 

Single-ingredient Preparolions. Jpn: Atolant.

Niíuroxime ịrìNNi
CCRIS-1180; NF-6; Niíuroxima; Niíuroximum; Nitroíuroximí; 
HnộypOKCHM.
5-Nitro-2-furatdehyde oxime.
C5H<N20 4=1S6.1 
CAS — 6236-05-1.
UNII — 465N7P5U85.

NOTE. The names carbilquinone and carbazy]quinone have 
been (possibly eưoneously) applied to niíuroxim r; 
hovvever, carbazilquinone is a synonym for the antinet - 
plastic carboquone, and care should be taken to avo ii 
conhision.

ProẼỊe
Niíuroxime is a nitroíuran antimicrobia] that has been u se ỉ 
with furazolidone to treat vaginal candidiasis and tri- 
chomoniasis.

Preparatìons
Proprielory Preponitions (derails are given in Volume B) 

Mubi-ingredient Preparatíons. Mac.: Reuginal.

Nyslatin IBAN, USAN, rlNNI
Fungicidin; Nistatin; Nistatina; Nistatinas; Nisztatin; Nystatiini; 
Nystatine; Nystatinum; Nystatyna; HnaaTHH.
C45—  1400-61-9.
ATC — A07AA02;D01AA01;G01AA01.
ATC Vet —  QA07AA02; QD01AA0I; QG01AA01.
um—  BDFỈ01C72E (nystatin); W1LX4T9'1WI (rtystatìn A,).

Pharmacopoeias. In Eur. (see p. vii), Int., Jpn, us, and Vĩer 
Ph. Eur. 8: (Nystatìn). An anriíungal substance obtained b} 
íermentatlon using certain strains of Streptomyces noursei. 11 
contains mainly teưaenes, the Principal component being 
nystatin Ai- The potcncy is not less than 4400units/mg and 
not less than 5000unit5/mg if intended íor oral use, 
calculated w ith reíerence to the dried substance. It is a 
yellovv or slightly brovmish hygroscopic povvder. Practically 
insoluble in w ater and in alcohol; íreely soluble in 
dimethylỉonnamide and in dimethyl sulíoxide; slightly 
soluble in methyl alcohol. Store in aỉrtight containers. 
Protect from light.
USP 36: (Nystatin). A substance, or a mixture of two OI 
more substãnces, produced by the growth of Streptomyces 
noursei (Sưeptomycetaceae). It has a potency of not less 
than 4400 units/mg, or, vvhere intended for use in 
extemporaneous preparation oí oral suspensions, not less 
than 5000 units/mg. A yellovv to lighi tan, hygroscopic 
powder, with an odour suggestive of cereals; it is a ííeaed  by 
long exposure to light, heat, and aír. Practically insoluble in 
vvater and in alcohol; insoluble in chloroíorm and in ethen 
íreely soluble in  dimethylíormamide and in dimethyl 
sulloxide; slightly to sparingly soluble in methyl alcohoL in 
n-butyl alcohol, and in n-propyl alcohol. A 3% suspension 
in vvater has a pH of 6.0 to 8.0. Store in airtight contalners. 
Protect to m  light.

Uses and Administration
Nystadn is a polyene anúỉungal antibioúc used íor the 
prophylaxis and ưeatm ent of candidiasis of the skin and 
mucous membranes (see p. 564.1). It has been used with 
antibacterials in various regimens to suppress the over- 
growth of gasuoiniestinal ílora and as part of selective 
decontamination regimens (see Intensive Care, p. 187.3).

All cross-reíerences reíer to entries in Volume A
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For the ưeatm ent oí intestinal or oesophageai candi- 
diasỉs, nystatin is given in oral doses of 500000 or 
1 000 000 units, as a tablet or capsule, 3 or 4 times daily.

For the treatment of lesions of the mouth, pastilles or a 
suspensỉon may be given in  a dosage oỉ 100 OOOtmits 4 
úmes daily. The tormulation shouỉd be kept in contact with 
the affected area for as long as possible, and patients should 
avoid takỉng food or drink for one houralter a dose. In the 
USA, doses of 400000 to óOOOOOunits 4  times daily of the 
suspension, or 200 000 to 400 000 units 4 o t 5 times daily as 
lozenges, are used.

For prophylaxis oí intestinal candidiasis in patients given 
broad-spectrum antibaaerials, tablets to a total dose of 
1000 000 Units daily may be given.

For details of doses in children, see belovv.
For the ưeàtm ent of vaginal inỉections, nystatìn is given 

in a dosage of 100000 to 200000units daily for 14 days or 
longer as pessaries or vaginal cream. For cutaneous lesions, 
ointment, gel, cream, o r dusting povvder containing 
ÍOOOOOunits/g may be applied 2 to 4 times daily.

A lỉposomal íormulation of nystatin for parenteral use is 
under investigation.

Adminiỉtration in children. Nystatin may be used orally in 
inỉantỉ and children for the prevendon and treatment of 
candida inlections of the mucous membranes. It may also 
be used topically for candidiasis of the skin.

For the ưeatment oí intestinal candidiasis, an oral dose of 
100000 units 4 times daily is recommended. Nystatin oral 
suspension is used locally for the treatment of oral lesions: 
UK licensed product inỉonnation recommends a dose of 
100 000 units be applied 4  times daily íor iníants and 
children; in the USA, 200 000 units for inEants, or 400 000 to 
600 000 units for older children, may be given 4 times daily. 
The íormulatỉon should be kept in contact with the aSected 
areas for as long as 'Possible.

For prophylaxis of oral inỉection in iníants bom to 
mothers with vaginal candidiasis, nystatin 100 000 units 
once daily is recommended. Oral nystatín has also been 
studied for the prevention of invasive ỉungal iníections, 
such as candidiasis, in  veiy premature or very low biith- 
vveight iníants;1 typically doses of 100000 units 3 tlmes 
daily have been used.

1. Ausdn N, t í  ai. ProphyUctỉc oral/topical non-absorbed antiíungal agents 
to prevern ìnvastve iungal inỉecdon ỉn VCTỴ low bỉnh weight tníants. 
Available ỉn The Cochrane Database o í Systematíc Rcvỉews; Issue 4. 
Chichester John Wiley; 2009 (accesseđ 01/12/09).

Candidiasiỉ. A systematic reyiew' of 14 studies (12 oi 
prophylaxis, 2 oỉ treatment) considered tha t nystatin 
could not be recommended lor prophylaxũ or ưeatment 
of Candida inlections in patíents vvith iimnunosuppression. 
In practice, fluconazole is usually preỉerred in such 
patients (see p. 564.1). Despite this, it has been suggested 
that nystatin may be a better choice for prophylaxis in 
very low birth-vveight iníants2 (those vveighing below
1.5 kg atbirth).

ỉ. G«tzsche PC, iohansen HK. Nystarin prophylaxts and treatment in 
severely ỉmmunodepressed patỉents. Avalỉabỉe ỉn The Cochrane 
Database of Systematíc Reviews; Issue 4. Chichester John Wỉley; 2002 
(accessed 28/06/05).

2. Isaacs D. Fungal prophylaxis ỉn very low bỉnh weightneonates; nystatin, 
Ũuconazoỉe or nothing? Cun opin ìnỊta Dừ 2008; 2Ỉ: 246-50.

A d v e rse  Effeđs
Nausea, vomiting, and diarrhoea have occasionally been 
reported aEter oral use oí nystatin. Oral irrítation or 
sensitisation may occur. Rashes, including urticaria, have 
occurred and Stevens-Johnson syndrome has been reported 
rarely. Irritation may occur rarely aíter the topical use of 
nystatin.

Effects on the skin. Generalised pustular eruptions were 
reponed in 3 patients after oral nystatin.1 Subsequent sen- 
sitivity testing revealed delayed (type IV) hypersensitivity 
to nystatin.

I. KQchler A. t í  ai. Acute generaỉteeđ exanthematous pustuỉosỉs foIỉowing 
oral nysutín therapy: a repon o í three caseỉ. Br J Dermatol 1997; 137: 
808-11.

Precautions
Some inưavaginal preparations of nystatin may damage 
latex contraceptives and additional contraceptive precau- 
tions may be necessary during treatment.

Porphyría. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Poiphyria Centre (NAPOS) and 
the Porphyria Centte Svveden, dassihes nystatín as not 
porphyrinogenic; Ít may be used as a  drug of first choice 
and no precautìons are needed.1

1. The Drug Database for Acute-Porphyria. Avaỉiabỉe au hrtp://www. 
drugs-porphyria.org (accessed 24/10/11)

Antìm icrobial A ction
Nystatin is a polyene antiỉungal antibiotic that iriterleres 
with the permeability o( the cell membrane of sensitive 
íungi by binding to sterols, chieũy ergosterol. Its main action 
is against Candida spp.

Pharm acokinetìcs
Nystatin is poorly absorbed from the gastrointestinal tract. It 
is not absorbed through the skin or mucous membranes 
when applied topically.

Preporatìons
Praprietary PreparaHons (details are given in Volume B)
Singl»-ingredient Prepartrtions. Arg.: Candeimil; Candidias; 
Dipni; Micostatin; Neostatỉn; Nistagrand; Nistamed; Nistat; Aus- traL: Mycostatin; Nilstat; Austria: Candio; Mycostadn; Nysta- 
derm+; Betg.: Nilstac Braz.-. Albistin; Bebex N; Canditrat; Ino- 
Eungin; KandistatỶ; Mlcostalỷ; Micostalab; Micostadn; Neo 
Mistatin; Neostatin,- Nlcostat; Nidazolin; Nistagynt; Nlstatec 
Nistatint; Nistaval: Nistomic Nlstrazin; Tricocet; Vagistatina; Canad.: Mycostatint; Nyaderm; Chile: Micostatin; Nistoral; Chitur. Fukangnìng (SL #Í); Mycostatin (/(tộTíÈ); Cz.: Fungld- 
din; Denm.: Mycoỉtadn; Fin.: Mycoỉtadn; Fr.: Mycoỉtadne; 
Ger.: Adidair BiotanaL' Candio-Hermal; Lederlind; Moronal; 
Mykoderm Heilsalbe; Mykundex mono; Mykundex; Nysta- 
dertn; Gr.: Mycostatin; Nystamysyn; Hong Kong: Christatint; 
Lystin; Mycostannt; India: Mycostatin; Indon.: Candistla; 
Cazetin; Enystin; Fungatin; Fustin; Kandistatin; Mycostatin; 
Nymiko; Nystin; Irt: Mycostatin; IừíL: Mycostatin; Malaysm: 
Mikostat; Mycostatin; Uphastatin; Mex.: Aponistan; Bistatiii; 
Mibesan-S; Micostatin; Nĩstan; Nistaquim; Nizin-V; Norw.: 
Mycostatúi; NZ: Mycostaún; Nilstat; Philipp.: AíunginaL- Mai- 
costat; Mycostatìnt; Mycosyl' Orastin; Stanys; PorL: Mycosta- 
tin; S.AfrCandadde; Canstat; Mycostatin; Nystadd; Singapore: Candistatin; Mycostatin: Spain: Mycostatin; Sv/etL: 
Mycostatìn; Switz.: Mulrilind; Mycostatine; Thai.: Mycostatint; 
Tystatin; Turk.: Fungostatin; Mikostatin; VAE: Mikostat; UK: 
Nystan; USA: Mycostatin; NUstat; Nystop; Pedi-Dri; pediaderm 
AF; Veneỉ.: Micostatìn.
Mubi-ingredient Preporotiom. Arg.: Bacticort Complex; Bexon; 
Biotaer Nebulizable; Dermadex NN; Fann-X Duo; Pasigyn Nĩs- 
tatina; Flagystatìn; Kenacomb; Linỉol' Liníol; Metaniỉ; Mini O; 
Naxo TV; Nỉstinolt; O-Biol Pf; O-Biol; Pelvidllin NF; Polygy- 
nax; Tratomax; Tratomax; VagUen; Austral.: Kenacomb; Oto- 
comb Otic Austria: Mycostatin-Zinkoxid; Beíg.: Mycolog; 
Braz.: Alivbaby; Babyneo; Benzevit; Bio-Vagin; Colpagex-Nf; 
Colpatrin; Colpist; Colpistan Colpiĩtatin; ColpolaseỊ: Denno- 
dex; Dennokint; Dermostatin; Donnagel; Flagyl Nlstatina; Fun- 
gimax- Ginec; Ginestatínt; Gynax-N; Kolpitrac Londenn-Nỷ; 
Mud; Naxogin Composto; Neolon D; Omdlon-A M; Ondbel; 
Ondleg; Ondplust: Oxyderme; Poliginax; Pratiderm; Tricolpex; 
Tricomax: Trinodazo! Nỉstatina; Trinodazol; Trivagel N; Vagi 
Biotic Vagimaxt; Vagitrin-N; CanatL: Flagy5tatin; ratio-Tria- 
comb; Viaderm-KC; chile: Multílind; Nascogin Compositumt; 
Nistaglos; Chừur. Kenacomb Lang 10 (ẼBIR);
Shui Qing (tKW): Cz.: Macmiror Complex; Polygynax; Dennu: 
Kenalog Comp med Mycostatint; Fin.: Flagyl Comp; Fr.: Auri- 
cularum; Polygynax Virgo; Polygynax; Tergynan; Ger.: Candio- 
Hermal Plus; Lokalison-antimikrobiell Creme Nf; Morona! Vf: ■ Mulúlind; Mykoproct sinef; Mykundex Heilsalbe; Nystaderm 
comp; Nystalocal; Nystatin Soỉtpaste; Volonimat Plus Nf; Gr.: 
Auricularum; Bedomydn; Biodenn; Dermochrom; Kenacomb; Hang Kong: Anlinat; Centacomb; Clonetint; Dermawellt; In- 
quadeicren; Kenacombt; Macmiror Complex; Neodobetỷ; 
Polygynax; Triacombt; Uni-Quadermt; India: Kenacomb; Indon.: Fasigyn-Nystatinf; Fladystin; FIagystatin; Gynoxa; 
Myco-Z; Naxo^n Complex; Neo Gynoxa; New Kenacombt; 
Provagin; Trichostatic; Vagistin; IrL: Kenacombt; Nystaformf; 
Timodine; Tinadenn-Mt; Israel: Dermacombin; ItaL: Assocortt; 
Fasigjn N; Inimur Complex; Macmiror Complex; Malaysia: 
Kenacomb; Mex.: Acenil; Bidrorilt; Decadron con Nistatina; 
Dermalog-C; Flagystatìn V; Kenacomb; Macmiror Complex V; 
MetrohuỶ; Micostatin Baby; Novageon; Nysmosons-V; Promi- 
basol-Plust; Vagitrol-V; Neth.: Mycologt; NZ: Kenacomb; Via- 
denn-KC; Phũipp.: Dermovate-NN; Flagystatin; Kenacombf; 
Lidex NGN; Otícom; Pol: Macmiror Complex; Triacomb; PorL: 
Da&iegil; Rus.: Gytema (ritrepHa); Macmiror Complex (Mait- 
MHpop KoMnnexc); Poiygynạx (IĩonracHHaic); Tergynan 
(TepKCHHaH); SAfr.: Hlcondl-NSt; Kenacombt; Riostatint; 
Tetrex-Ff; Singapore: plagystatíá,- Polygynax; Spain: Inter- 
derm; Positon; Swed.: Kenacombin Novumf; Switz.: Multilind; 
Mycolog N; Nystalocal; Topsym polyvalent; ThaL: Dennacom- 
bin; Gynecon-T; Gynecon; Gynocot; Gynovat: Gyonep; Gyra- 
con; Kenacombt; Nystin; Quinradon-Nt; Vagidn; VG Med; Turk.: Macmiror Complex; UAE: Mikợstat Baby Ointment; 
Panderm; UK: Dermovate-NNỷ: Nystaform-HC; Nystaíorm; 
Timodine; Tĩnadenn-Mt; Trimovate; Ukr.: Macmiror Complex 
(MaxMHpop KoMiuiexc); Mỉcogynax (MHKOXHHaxc); Polygỹnax 
(IlaiDOKHHaxc); Tergýnan (TepxHHaH); USA: First Duke's 
Mouthwash; Krst Mary's Mouthwash; Myco-Biotic 0; Myco- 
Triacet IL Mycogen II; Mycolog-II; Myconel; NGT; Tri-Statin H; Venez.: Haldcomb; Kenacomb.
Phormocopoeiol Preporotions
BP 2014: Nystatin òíntment; Nystatin Oral Suspenáon; Nystatirt 
Pastiiles; Nystatin Pessaries; Nystadn Tablets;
USP 36: Nystadn and Triamdnolone Acetonide Cream; Nystatin 
and Triamdnolone Acetonlde Ointmenc Nystatin Cream;

Nystatin for Oral Suspension; Nystadn Lotìon; Nystaõn 
Lozenges; Nystatin Ointment; Nystatin Oral Suspension; 
Nystaún Tablets; Nystatín Topical Powden Nystatin Vaginal 
Suppositories; 'Nystatin Vaginal Tablets; Nystatin. Neomydn 
Sulíate, Gramiddin. and Tnamdnolone Acetonide Cream; 
Nystatin, Neomydn Sulíate, Gramiddin. and Triamdnolone 
Acetonide Ointment; Oxytetracydine and Nystatin Capsules; 
Oxytetracydine and Nystatin for Oral Suspension; Tettacydine 
Hydrochloride and Nystatin Capsules.

Omo€onazole Nhrate IUSAN. HNNMÌ

10-80-07; Niữato de orhóconazòl; Omoconazof, nitrato de; 
Omoconazole, Nitrate d'; Omoconazọli Nitras; 0MOKOHa3ana 
H m paT ,  * ,  ,
(Z)-l-{2,4-Dlchloro-13:P-(p-chlọrõphenoxy)ethoxy]-a-methyl- 
styryl}imidazole nitrate. I ■>

-C áH iA N 202,HN03=48&7 - -
CAS —  74512-12-2 (omoconazolé), 83621-06-1 (omoconazole 
nitrate) - v  ̂ ■<*
ATC —  D01ACI3; G01AF16. z  ■'
ATC Vet — QD01ACT3,~QG0tÀF16 '
UNII — 15LĨY5STY6

Ẹrọíịìe
Omoconazole is an imidazole antiỉungal used locally íor 
hihgal skin inỉections (p. 568.1) and for vaginal candidiasis 
(p. 564.1). It is applied topically as the nỉtrate as a 1% 
cream, povvder, or solution in  the treatment of cutaneous 
candidiasis, dermatophytosis, and pityriasis versicolor. For 
vaginal candidỉasis, omoconazole nìtrate ỉs given as 
pẹssaậes in doses oí 150mg daily for 6 days, 300 mg daily 
for 3 đays, or 900 mg as a single dose.

Intravagứial preparations of azoles may damage latex 
contraceptives.

For a discussion of the caution needed vvhen using ãzole 
antihmgals during pregnancy, see under Pregnancy in 
Precautíons of Fluconazole, p. 579.3.

Preparations
Proprietary PreparaHons (details are given in Volume B)

Single-ỉngredwnt Pnýaretions. Fr.: FongamiL‘ Pongarex; Gr.: 
Aỉongan; Fongamìl; Hung.: Mỉkogal; Mex.: Aỉongant; PorL: 
Fongamil; Rus.: Mikogal (MHxoran); Ukr.: Micogal (Mmcoran).

Oxiconoxole Nitrcrte IBANM, USAN, rtNNMỊ
Nitrato de oxiconazol; OxiconazoỊ nitrato de; Oxiconazole, 
Niừate d'; Oxiconazoli Nitras; Ro13-8996; Ro-13-8996/000 
(oxiconazole); Ro-13-8996/001; SGD-301-76; SĨ-813; Okcm- 
kũHấ30na HmpaT.
2',4'-Dichloro-2-imidazol-1 -yiacetôphenone (Z)-0(2,4- 
.dichlọrobẹnzyl)oxime mononitrate. .
;tiạH ,A N 30,HN0j=49Ìl '
'ớịị — 64211-45-6 (óìdcònazọlẹ); 64211-46-7 (px1cọnazok 
nìtrơie). . — ■; . .■
ATC — D01ACÌ1; G01AF17. . . ..
AỶC Vet — QD0ỊAC11; QŨ01ẠF17.
UNU — RQ8UL4C175.'

Profíle
Oxiconazole is an  imidazole antihingal applied topically as 
the niưate as a cream, solution, or powder equivalent to 
oxiconazole 1% in the treatment of lungal iníections of the 
skin (p. 568.1). It is also given as a pessary in a single dose 
equivalent to 600 mg of oxiconazole in the treatment of 
vaginal candidiasis (p. 564.1).

Local reactions induding buming and Itching have been 
reponed. Inưavaginal preparations of azoles may damage 
Iatex contraceptives.

For a discussion of the caution needed when using azole 
antiíungalỉ during pregnancy, see under Pregnancy In 
Precautíons of Fluconazole, p. 579.3.

Reviews. .
1. Jegasothy BV, Pakcs GE. ữxiconaxoỉe nỉtrate: pharmacology, eữỉcacy. 

and saĩety oỉ a new  imidazole antỉỉungaỉ agenL Qm Ther 1991; 13:126-
41.

Preparations
Proprietory Preporolioro (details are given in Volume B)

Singỉe-ingredient Preparationỉ. Arg.: Oxistatt; Austria: Lider- 
manf; Braỉ.: Micotin; Oceial; Oxipelle; Cz.: Myíungan Fr.: 
Fonx; Ger.: Myíungart; Mex.: Myhmgan Oxiỉtat; Rus.: Myfun- 
gar (MH^yHrap); Spain: Salongo; Swỉtz.: Oceraí Turk.: Oceral; ukr.: Myiungãr (MHệyHrap)t; USA: Oxistat.

Mubi-ingredienl Preporationí. India: Zodenn.

The Symbol t  denotes a preparation no longer actively marketed
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Parconcucole Hydrochloride ÌUSAN, riNNMì
Hidrocloruro de parconazol; Parconazol,' hidrocloruro de;

• Parconazole, Chlorhydrate de; Parconazoli Hydroehlòridum; 
R-39500;'napKOHa3o/ia rnflpox/iòpnfl.

■ Ơ5-1 -lt2-(2,4-Dichlorophenyl)-4'[(2-propynyloxy)methyl]: 1,3-
dioxolan-2-yl]methyl)-1 H-imidazole hydrochloride. .
G17H,6CI2N A . HCI=403.7.
CASrrrJ51400-59-7. (parconazole); 68685-54-1 (parconoỉoìe); 
62973-77-7 (parcộnazole hydrochlorìde).
UNIÍ— 8IF7HES54& ,. .

Proỉile
Parconazole is an antifungal that has been used as che 
hydrodiloride In the ưeatm ent o! gastrointestínal candi- 
diasis in  veterinary medidne.

Pentamycỉn
Fungichromin; Lagosin; Pentamicina; rieHTaMHUnH.
C3SH58Ot2=670.8
CA5 —  6834-98-6.
ATC— G01M U.
ATC Vet —  QG01M11.
UNII —  UB340D58S.

NOTE. The n a m e  FenúFect h a s  b e e n  u s e d  a s  a  ư a d e  m a rk  fo r  
p e n t a m y d n .

Pro/ỊYe

Pentam ydn is a polyenc antiíungal antibỉotic obtained from 
Streptomyces pentaticus. It has been used in the treatment of 
vaginal tandidiasís and for the protozoal iníection 
trichomoniasis.
Reíerences.

1. Frcy Tirri B, tí  íl.  Salcty, tokrability and pharmacokineiics of 
hitravaginal pentamycin. ơumothtTapy 2010: 56: 190-6.

Posaconazole IBAN, USAN, rtNNì
Posaconaiol; Posaconấzolum; Sch-56592; ri03aK0Ha3an.
4-{p-[4-(p-{[(3/?,5fl)-5-(2,4-Difluorophenyl)tetrahydro-5-(lH-
.1,2,4-triazol-Ị.-ylmethyl)-3-furyl]methoxy}phenyl)-1-piperazi-
nyQphenyl}-1 -[(15,25)-1 -ethyl-2-hydroxýpropyỉ]-Á2-1,2,4-tria-
zólin-5-one. - - -
C37H42F2NA=700.8
CA5 -171228-49-2.
ATC —  J02AC04.
ATC Vet —  QJ02AC04.
UNII —  6TK1G07BHZ

U ses a n d  Adm inistration '

Posaconazole is an oral triazole antihingal used in the 
treatment of oropharyngea] candidiasis. It is also indicated 
in the treatment of invasive aspergillosis, chromoblastomy- 
cosis, cocddioidomycosis, fusariosis, ormycetomainíections 
in  patìents who are resistant to, or intolerant ol, other 
antiíungals. Posaconazole is also given for the prophylaxis of 
hingaỉ iníections in patients who are at high risk for invasive 
hingal disease due to prolonged neuttopenia.

Posaconazole is given orally as a suspension; doses 
should be given vvith a meal, or a nutritional supplement in 
those who cannot tolerate food, in order to enhance oral 
absoiption and ensure adequate exposure.

For the treatment oỉ o ropharyngea l candidiasis 
posaeonazole is given in a loading dose of 200 mg on the 
first day, íollowed by 100 mg daily lor 13 days. In paùents 
w ith orơpharyngeal candidiasis rehactory to iưaconazole 
and/or fluconazole, posaconazole 15 given at a dose of 
400 mg tvvice daily.

In patỉents with reừactory invasive systẹm ỉc íungal 
in íec tions, it is given at a dose of 400 mg tvvice daĩly. 
Patìents not tolerating food or nutritìonal supplements 
should take 200 mg four tímes daily.

In the p rophy lax is of invasive fungal iníections, the 
recommended dose is 200 mg three times daily. Treatment is 
continued until recovery bom  neutropenia or immuno- 
stippression. In patients undergoing cytotoxic chemother- 
apy for haematological malignandes, or haematopoietic 
stem-cell tiansplantation, ưeatment should begin several 
days beíore the antidpated onset of neuơopenia and 
continue for 7 days after the neutrophil count rises above 
500 cells/mm3.
Reíerences.

1. Herbrecht R- Posaconaaole: a poienỉ, extended-spectrum triaxole 
anti-fungal for the ữeatment ot serious tungal Iníections. Im 1 Clin Praa 
2004; 58: 612-24.

2. Segal BH, et al. Po$aconazole as salvage therapy ỉn patients with chronic 
granulomatous disease and invasivt tllamemous tungal iníeaion. Clin 
lnftct Dá 2005; 40: 1684-8.

3. Keatìng GM. Posaconazole. DntỊS 2005; 65: 1553-67.

4. Raad n. t í  at. Saĩety ữỉ long-term oral posaconazoỉe use in the treatment 
of relractory ỉnvasive tungal iníeaỉons. Clin Infeữ Dù 2006; 42:1726-34.

5. Nagappan V, Deresỉnski s. Posaconazoỉe: a broad-spectrum nriazolc 
antỉĩungal agent. Cỉin ỉnỊtứ Dh 2007; 45:1610-7.

6. Framptõn JẼ. Scott LĨ. Posaconazole: a revỉew of its use in the 
prophyỉaxỉs oi ĩnvasỉve ỉungal ỉntectlons. Drugs 2008; 68:993-1016.

7. Rachwaỉsld EJ, tí  ai. PosaconazoIe: an oral tziazoỉe wỉth an extenđed 
spectium oỉ actỉvity. A m  ĩharmacơữuT 2008; 42:1429-38.

8. Morris MI. Posaconaxole: a new oral antihingal agent wỉth an expandcd 
spectrum of actívỉty. Am J Htalth-Syứ Pharm 2009; 66: 225-36.

9. Coraely OA, tí al. Current expcrience ỉn treatỉng invaãve sygomycosỉs 
vrtth posaconazo\e. ơ in  MícrDbioỉ lnfat 2009; 15 (suppl 5>: 77-81.

10. Bhattãcharya M. t í  ai. Posaconazolé. J PoítỊmả M rdĩũlO : 56: 163-7.

Trypanosomiasis. For mention OỈ po$aconazole being 
tried in American trypanosomiasis see p. 925.3

A d v erse  E ffeđ s
The most commonly reported adverse ettects with 
posaconazole are headache and nausea. Other common 
adverse eỉtects include abdominal pain, anorexia, asthenia, 
back pain, diarrhoea, dyspepsia, dizzincss, dry mouth, dry 
skin, latigue, íever, ílatulence, hot ỉlushes. insomnia, 
neutropenia, paraesthesia. pruritus, rash, somnolence, and 
vomiting. Increased livcr enzyme values. and rarely more 

Ị severe hepatotoxìdry (including íatal cases), have occurred 
Ị in some patients, especially in those vvith serious underlying 
i disease. Hypersensitivity and allergic reactions, including 

Stevens-Johnson syndrome. have occurred rarely.

Precautions
Some azoIes have been assocĩated with QT interval 
prolongation and licensed product information thereỉore 
advises that posaconazole should be used vviih caution in 
patients vvithpotentially proarrhythmicconditions. Patients 
who develop abnormal liver {unction tests ivhile being 
treated with posaconazole should be routinely monitored 
for the development of more serious liver injury.

Breast feeding. Breast íeeding vvhile taking posaconazole 
is not recommended by UK licenscd produd iníormation.

Pregnancy. Posaconazole has been shown to be terato- 
genic and embryotoxic in a n im a l  studỉes and its use is gen- 
erally not recommended during pregnancy. For a discus- 
sion of the caution needed when using azo!e antìỉungals 
during pregnancy, see under Pregnancy in Precautions of 
FIuconazole, p. 579.3. UK licensed product iníormation 
recommends that women of child-bearing potential should 
use ebective contraception during ưeatment vtith posaco- 
nazole.

Interactions
Posaconazole is metabolised by the uridine diphosphate 
glucuronosyltranslerase UGT1A4, and is a substrate for p- 
glycoprotein. The use of drugs that either inhibit (for 
example, darithrom ydn, erythromydn, ddosporin, and 
verapamil) or induce (see belovv) enzymes in this pathway 
may increase or decrease plasma-posaconazoIe concentra- 
tions, respertively. Riíabutin and phenỊdoin have been 
shovvn to decrease plasma-posaconazole concentrations and 
a similar eííect may be expected vvìth riíampidn, 
carbamazepine, primidone, and phenobarbital. Concentra- 
tions of posaconazole are reduced by rimetidine possibly 
due to reduced absorption oi posaconazole as a result of 
decreased add production and reduced posaconazole 
concenưations may also be expected vvith other Hj- 
antagonistí and proton pump inhibitors.

Posaconazole is an inhibitor of the cytochrome P450 
isoenzyme CYP3A4 and concenưations of other drugs that 
are metabolised by this enzyme pathvvay may be increased 
by posaconazole. Increased plasma concentrations of 
astemizole, dsaprìde, halofantríne, pimozide, quinidine. 
and teríenadine could be expected and concomitant use is 
conưa-indicated because o{ the risk of cardiac arrhythmias 
induding torsade de pointes. Use vvith ergot alkaloids such 
as e rg o tam in e  and  d ih y d ro e rg o ta m in e  is also 
contra-indicated because of the possible risk of ergotism. 
In the UK, HMG-CoA reduaase inhibỉtors such as 
a to rv a s ta t in ,  lo v a s ta t in .  a n d  s im v a s ta tin  are  
contra-indicated as concomitant use has been assodated 
with rhabdomyolysis; u s  licensed product iníormation, 
however, suggests that use may be possible if consideration 
ís given to lowering the statin dose. Increased plasma 
concentrations of ddosporin, sirolimus, and tacrolimus 
have been noted. Doses of ddosporúi and tacrolimus may 
need to be reduced and concentracions monitored, althougb 
use of sirolimus with posaconazole should generally be 
avoided. Close monitoring of blood glucose is necessary if 
posaconazole is used vvith oral hypoglycaemics such as the 
sullonylureas. Dose reductions may be needed íor caldura- 
channel blockers, digoxin, vinca alkaloids, and some 
benzodiazepines (such as alprazolam, midazolam. and 
triazolam). It is expected that posaconazole will increase the 
concentrations of HlV-protease inhibitors and NNRTIs.

Interactions may occur where both posaconazole and 'he 
other drug are aííected. Examples are ddosporin (where 
concentrations oỉ both posaconazole and ddosporin ire 
increased) and riỉabutin (vvhere concentrations oỉ posaco- 
nazole are ređuced but those oí riíabutin are Increased).

For hirther iníormation on interactions between drugs 
metabolised by the cytochrome P450 isoenzyme CYP3A4 
and azoles, seé under Itraconazole, p. 5S5.I.

For reviews of drug interactions with azole antìíungíds, 
see Iữaconazole, p. 585.2.

A ntím icrob ia l A ction
Posaconazole is a triazole antiỉungal drug that in sensit: ve 
hingi inhibits the enzyme lanosterol 14o-demethyl. se 
(CYP51) resulting in the impairment of ergosterol synthesis 
in tungal cell membranes. PosaconazoIe has activity agaíi ist 
Candida spp., Aspcrgillus spp., Cocddioides immitis, Fonsea ca 
pedroioi, and some spedes of ĩusarìum and zygomycetes.

Reports of breakthrough íungal iníectlons in patiei :ts 
treated empirically or prophylarticallynvith posaconazole 1 ‘5

1. Rieger c. tí al. Breskthrough iníection of Trichosporon asihii đui ng 
posaconaxoỉe tTcatment in a patient with acute myeloid ỉeukaemia. ur 
J Cìin Miưobioỉ lnfeơ Dii 2007; 26: 843-5.

2. Kishcl JJ, Sivik J. Brcakthrough ỉnvasỉve íungal iníeaion in 3n 
immunocompromised h05t whilff on posaconazo!e prophyUxis: in 
omỉssion in paticm counseling and foHow-np. J Onco! Pharm Prati 20 'S; 
14: 189-93.

3. Lekakis u ,  eí a i  Fa[aỉ rhỉzopus pneumonia ỉn aỉlogeneic siem • :ỉỉ 
ưansplant patìents dcspitc posaconazole prophyỉaxỉs: two cases a ìd 
rcvlcw of th« liicrature. Biol Bỉood Marrcw Trứnĩpỉuiìt 2009; 15:991- \

Pharm acokinetics
Posaconazole has linear pharmacokinetìcs aíter single ai d 
multiple doses vvith a hígh fat meal. No lurther increases n 
plasma concentration are seen with doses above 800 ntg 
daily. It is slovvly absorbed {rom the gastrointestinal ưart 
and has a large volume of distríbution. Peak plasn a 
concentrations occur about 5 hours aíter an oral dos 
Steady State plasma-posaconazole concentrations occiir 
aíter 7 to 10 days of multiple dosage. Plasma protein bindir g 
is over 98%.

Metabolism plays only a minor role in the climination >f 
posaconazole; most drculating metabolites are glucuronic e 
conjugates with only small amounts of oxidatìve m etat- 
olites. Posaconazole is slovvly eliminated with a meaa 
elimination half-life ol 35 hours. The main eliminatiori 
route of posaconazole is Via the faeccs (77%) where 66% < 4 
a dose is excreted unchanged. About 14% of a dose s 
excreted in the urine with only trace amounts exctetci 
unchanged.
Revievvs.

1. Counncy R. tí  al. Phamucokinencs. satety, and lolerability o[ or li 
posacoaazole admỉnistercd in single and muliiple doses in healit y 
adults. Antỉmiavb Aỹentí Otemoíher 2003; 47: 2788-95.

2. Krishna G. etal. Posaconazole plasnu concenETationsỉnjuvcnilcpatỉen s 
with ỉnvasivc íungal intectittn. Antừttỉcrob Aỹena Chcmother 2007; 5 : 
812-8.

3. Dodds Ashỉey ES, tí al. Pbarmacolrincdcs of posaconazok adminisierr I 
orally nr by nasugastric tubc ỉn healthy volunieers. Antimicrob Agtíì s 
Chcmother 2009; 53: 2960-4.

4. Moton A. tí al. Pharmacokỉnetlcs of a sinẻle dose of the amitung! I 
posaconazo!e as oral suspension ìn subjects wỉ;h hepaũc impairmcn . 
Cun Mtd R a Opirỉ 2010; 26: 1-7.

5. Lĩ y. tí al. Pharmacokinetic/pharmacodynamic protile of posaconazol<. 
clin Phormacoìdntí 2010; 49: 379-96.

Preparations
Proprietory Preparalions (details are given in Volume B) 
Single-ingredient Preparationỉ. Arg.: NoxaGl; Austral.: Noxaíi Austría: Noxafil; Belg.: Noxaíil; Canad.: Posanol; Chile: Noxaíi 
Cz.: Noxaíil; Dettm.: NoxaDl; Fr.: NoxaSl; Ger.: NoxaCl; Gr. 
NoxaGl; Hung.: Noxaíil; IrL: Noxaíĩl; israel: Noxaíil; ItaL: Nox 
aiil; Malaysia: NoxaHl; Mex.: SpriaĐl; Neth.: Noxaíil; Norw. 
Noxaũl; NZ: Noxaíil; PoL: Noxaíil; Port.; Noxalil; Rus.t Noxaíi 
(HoKcaệnn); singapore. Noxaỉil; Spain: Noxalil; Swed.: Noxatil Swừz.: Noxaũl; Thai.: Noxalil; Turk.: Noxafil; UK: Noxaũl ukr.: Noxaũl (Hok-caộnn); USA: Noxafil.

Propionic Acid
Ácido propiónico; E280; E283 (potassium propionate); Kwas 
propionovvy; Propanoico, ácido; nponnoHOBaa Kncnoĩa. 
Propanoic acid.
C2H5.CO2H=74.08
CAs — 79-09-4. . • .
UNI! —  JHU490RVYR.

Pharmacopoeias. In Fr. Also in USNF.
USNF 31: (Propionic Add). An oily liquid having a slighi 
pungent, randd odour. Misdble with vvater, with alcohol, 
and with various other organic solvents. Store in airtighi 
containen.

Calcium Propionate
E282; ilponMOHaT KanbLina.
Calcium propanoate.

All cross-reíerences refer to entries in Volume A



Parconazole Hydrochloride/Terbinaíine 593

(CjH50 2)2Ca=186.2
CAS — 4075 81-4 (anhydrous calcium propionate); 56744-45-7 
(calcíam propìonơte monahydrate).
UNII —  8AI80040KW.

Phanmacopoeias. In USNF.
USNF 31: (Calãum  Propionate). A vvhite, crystalline solid. 
Soluble 1 in  3 of water. A 10% solution in water has a pH of
7.5 to 10.5. Store in airtight containers.

Sodium Propionate
Ê281; N atrii propionas; Natrio propionatas; Natrium propio- 
naatti; Natrium propionat; Nátrium -propionát; Propionan 
sodnỵ; Prbpionato de sodio; Sodium,, propionate de; 
nponnoHaT HaTpMA.
Sodium propanoate.
CjHsNaOj=96.06
CÃS —  137-40-6 (anhydrous sodium propionate); 6700-17-0 
(sodium propionate hydrate).
ATC — S01AX10.
ATC Vet —  QA16QA02; QS01AX10.
UNII — DK6Y9P42IN.

Pharmacopoeias. In Eur. (see p. vii). Also in USNF.
Ph. Eur. 8: (Sodium Propionate). Slightly hygroscopic 
colourless cxystals or white or almost white powder. Freely 
soluble in  water; spaiingly soluble in alcohol; practically 
insoluble in  dicbloromethane. A 2% solution in water has a 
pH of 7.8 to  9.2. Store in airtight containers.
USNF 31: (Sodium Propionate). Colouriess transparent 
crystals or a granular crystalline powden odourless or w ith a 
íaint acetic-butyric odour. Deliquescent in moist air. Solũble 
1 in 1 of water, 1 in  0.65 of boiling vvater, and 1 in  24 of 
alcohoỉ; practically insoluble in chloroíorm and in ether. 
Store in aiỉtight containers.

PfofìỊe
Propionic acid and its salts are antihmgals. Calcium and 
sodium propionate have been used topically, usually vvlth 
other antimicrobials for the ưeatm ent of dermatophyte 
iníections. Eye drops containing sodium propionate have 
also been usẽd.

Propionic add  and its calcium, sodium, and potassium 
salts are used in the baking industry as inhibitors of moulds.

Preparations
Proprietary Preparalions (details are given in Volume B) 

Sin^e-mgredient Preporatioru. ỊtaL: Propionat.

Multi-ingredient Prepqrtriions. Arg.: Clcatrol; Farm-X; Fungidda; 
Hipoglos Cicatrúante; Novo Miconolt; Austral.: Mycoderm; Austria: Dermowundf; Braz.: AndriodermoL' Andriodermol; 
Colpagex-Nf; Gynax-N; Vagitrin-N; Chile-. Píttig Antimicotico; Fr.: Angispray; Dennadde; Gr.: Buccaseptt; Dermadde; Indon.: Decylíne; Decyline; Israel: Otomydn; Malaysũr. Myco- 
dennt: S.Afr.: Neopan; USA: Amino-Cerv; Prophyllin.

P y r r o ln i t r in  ỊUSAN, riNNl
52230; NSC-107654; Pirrolnitrina; PyrrolniƯine; Pyrrolnitri-
num; nnppo/iHMTpMH.
3-Chloro-4-(3-chloro-2-nitrophenyl)pyrrole. 
C,oH6a 2N20 2=:257.1 . .
C45 •—  1018-71-9.
ATC — D01AA07.
ATC Vet — QD01AA07.
UNII —  N0P24B6EDQ.
Pharmacopoeias. In Jprt.
Proỉile
Pyrrolnitrin is an antifungal antibiotic isolated bom  
Pseudomonas pyrroània and has been applied topically in 
the ưeatm ent of superhdal ỉungal iníections.

Ravuconazole ípiNNi
RỊ4S-207147; ER-30346;. Ravuconazol; Ravuconãzolum; 
PẳẽyKOHảãon.

'4-{2-[0W ,2fí)-2-(2,4-D ifluorophenyl)-2-hydroxy-1-m ethyl-3- 
(1H-1,2,4-triazol-1 -yl)propy0-4-thiazolyl}-benzonitnle. 
C22H17F2N5OS=4375
CÃS—  182760-06-1. ‘

JJN1Ì —  95YH599JWV. • . '

ProỊiỊẹ
Ravuconazole is a triaiole anUIungal said to possess a 
broader spectram  of activitỵ than ỉluconazole or itracon- 
azoIe. It is under investigation for the treatm ent of systemic

ỉungal infections. A prodrug oỉ ravuconazole, E-1224, is also 
being studied for the tteatment of American trypanosom- 
iasis.

References.
1. Urbìna JA. t í  a i  In vitro and ỉn vivo actỉvỉdes of ravuconaxoỉe on  

Trypanosoma cruzL the ausatíve agent oỉ Chagas disease. ỉnt J 
Aỉứimicrob Agents 2003; 21: 27-38.

2. Gupta AK, t í  ai. Á phase I/H randomiĩcd, double-blind, placebo- 
controlled, dose-ranging study evaỉuatỉng the effìcacy, saỉety and 
pharmacokinetics of ravuconazoỉe ỉn the treatment oí onychomycoảs. J 
Eur Ácad Dermatoỉ Vtnertol 2005; 19: 437-43.

3. Pasquaỉotto AC. t í  aL Novel trỉaxoie andíungal dnigs: focus on  
ỉsavucona2ole, ravuconazole and âlbaconazole. Curr Opừt ửrvertỳ Drugs 
2010; 11: 165-74.

Sertaconazole Nitrate IBANM, ríNNMi 
Nitràto de sertaconazol; Sertaconazol. n itra tb  de; Sertảco- 
nazole, N itrate de; Sertaconạzoli Nitras; Sertaconazolnitrat; 
Sertakónatsollniơaatti; Sertakonazol N itrat; Sertakonazolni- 
ữ a t Sertakonazol-nitrát; Sertakonazolo nltratas; Szertakona- 
zol-nitrát; CepĩaKOHa3ona HMTpaT. 
(±)-H2,4-D ichloro-P-Ì(7-chlorobenzo[b]thien-3-yl)m ethoxy] 
phẹnethylJimidazole nitrate. 
ẹ 20H ,sa3N2OS,HNO3=500.8
CAS -  99592-32-2 (sèrtaconơỉole); 99592-39-9 (sertơconazole 
nitrate). r  ■. ' ■ .
ÁTC —  D01AC14. "
ATC Vet —  QD01AC14.
UNÌI y  IDV054I0M5.

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Sertaconazole Nitrate). A white or almost white 
povvder. Practically insoluble in water; sparingly soluble in 
alcohol and in dichloromethane; soluble in methyl alcohol. 
Protect hom  light.

Proỉilẹ
Sertaconazole is an imidazoIe antìíungal used topically as 
the nitrate as a 2% cream, gel, solutíon, or powder in  the 
ưeatm ent of superhdal candidiasis, dermatophytosis, 
seborrhoeic dennatitìs, and pltyriasis versicolor. In the 
treatment of vaginal candidiasũ it is used as a 2% vaginal 
cream daily ỉor 7 or 8 days or as a single dose of a 300-mg or 
500-mg pessary.

For a discussion of the caution needed when using azole 
antiỉungals during pregnancy, see under Pregnancy in 
Precautions of Fluconazole, p. 579.3. Intravaginal prepara- 
tions of azole antíỉungals may damage latex contraceptives.

Reíerences.
1. CroxtaO JD, Plosker GL. Sertaconazoỉe: a review oỉ ỉts use in the 

managetnent oí superiỉtíal mycoses ỉn dennatoỉogy and gynaecdogy. 
Drugs 2009; 69: 339-59.

Preparations
Propriekny Prepomlions (details are given in Volume B)

Single ãigredient Preparations. Arg.: Zalain; Braz.: Gyno ZaỊain; 
Zalainf; chữe: Tromderm; Zalain; china: u  Ling Qi 
Zalain {ẠẼ-); Ger.: Mykosert Zalain; Gr.: Puganol; Hong Kong: 
Zalain; Hung.: Za!ain; India: Onabet; Indon.: Dermoũxt; Ital.: 
Senacream; Sertaderm.' Settadie; Sertagyn; Mex.: Ertaczo; Mon.: MonazoI; Phữipp.: Zalain; Pori.: DermoRx; Sertopic; Rus.: Zalain (3anaHH); singapore: Zalain; Spain: Dermofix; Der- 
moseptic Gine Zalainf; GinedermoĐx; Zalain; Thai.: Zalain; Turk.: Zalain; ukr.: Zalain (3aaaHH); USA: Ertaczo; Veneí.: 
Zalain.

Siccanin ỊriNN)

Sicanina; Siccanine; Sìccaninum; CnKKaHHH. 
(13aS^1,23,4.4aP,5,64a,V1bp,13bP-Oecahydro-4~4-6a(3,9-tet- 
ramethyl-13H-benzo[a]furo[2r3,4-íT)n]xanthen-1 l-o l:
C22H3ó03=342.5 ...............
ỢC5 —  22733-60-4.
ỊịN II —  L702S858Z6.

Pharmacopoeias. In ]pn.

Protile
Siccanin is obtained bom  Helminthosporium siccans. a 
parasitic organism of rye grass It has antíhmgal activity 
and has been used topicaỉly as a 1% ointm ent for 
dennatophyte inỉectíons.

Sodium Parachlorobenxoate
'Sodium  pklhtorobenzoate; H atpnií napaxnop6eH3oàĩ. •’ 
.CyH+QNaOỹ^l 785 1 >w
Ớs-f 3686-6645. '. ^

Protìle
Sodium parachlorobenzoate has antíhmgal activity and is 
used as a 4% povvder in the treaunent of hmgal skìn 
inlectíons (p. 568.1).

Preparations
Proprietory PreparaHom (details are given in Volume B) 
Mubi-ingredieiit Preparotìonỉ. Hung.: Mycosid.

Sulconazole Nitrate /BANH USAN, riNNMì 
Nitrato de sulconazol; RS-44872-00:10-3; RS-44872; Sulcona- 
zol, nitrato de; Sulconazole^Nitrate de,- Sulconazoli. Nitras; 
Sulkonazol N itrat; CynbKOHa3QJia H n ĩ p a T . - :
1 -[2,4-D ichlor&p-(4-chlorobenzyl)thiophenethyl]im idazole 
niữate. '  Ì L1- ' 1 1 ‘
C18H,5ơ 3N2S,HNO3=4608 ■
CAS — 61318-90-9 (sulcoríazofe);' 61318-91-0 (sulconcaole 
nitrate) v -
ATC — D0IAC09. “ 1
ATCVet — QD01AC09Ì ' , _ .
UNII—  1T89100D5U

Pharmocopoeias. In Fr. and us.
USP 36: (Suỉconazole Nitrate). A white to off-white 
crystalline powder. Soluble 1 in 3333 oí water, 1 in 100 of 
alcohol, 1 in 130 of acetone, 1 in 333 ol chloroíorm. 1 in 286 
oỉ dichloromethane, 1 in 2000 oi dioxan, 1 in 71 of methyl 
alcohol, 1 in 10 of pyridine, and 1 in  2000 of toluene. Protect 
bom  light.

U ses a n d  A d m in ista tìon
Sulconazole is an imidazole antihingal used topicaỉly as the 
nitrate once or tvvice daily as a 1 % cream or solutíon in the 
treatment of ỉungal skin inỉectiom Induding dennatophyte 
inỉections and pityriasiỉ. verslcolor (see Skin Iníections, 
p. 568.1), and candidiasis (p. 564.1).

A d v erse  E ffe d s a n d  Precautions
Local reactions induding blistering, buming, itching, and 
erythema have been reported alter sulconazole use.

For a discussion of the caution needed when using azole 
anúhmgalỉ during ptegnancy, see unđer Pregnancy in 
Precautions of Fluconazole, p. 579.3.

Antim icrobial Actìon
Sulconazole is an imidazole antihingal with activity against 
dennatophytes, Candida spp., and ÌAalasseúa furfur.
Prepamtions
Proprietary Preparotioni (details are given in Volume B)

Sìngle-ingre(fient Preponilions. Arg.: Antưungal; Belg.: Myk-I; chũur. Ge Xuan Fr.: Mykt: Gr.: Suldisyn; Neth.: Myk-
1; Turíc: Exelderm; UK: Exeldermt; USA: Exeldeim.

T e r b in a f ín e  /BAN, USAN. riNNi 

SF-86-327; SF-86327; Terbinaíiini; Terbináíin; Terbinafina; 
TerbinaiRnum; TepỗMHaỘMH. • ,
(£)-6,5-Đim ethylhept-2-en-4-ynl(m ethyl)-(l-,naphthylm ethyl) 
amine, ■ ;
C2,H2sN=291.4 
ỜS —91161-71-6.
ATC —  D01AE15; D01BA02.
ATC Vet —  QD01AEỊ5; QD01BA02.
UNIÍ—  G7RIW8S0XP.

Terbinafìne Hydrochloride ỊBANM, riNNMì 
'H idròdorura de terbinafiná; Terbinafiinihydroklõrỉdi; Terbi- 
riãfìn Hidroklorũr; Terbinaíỉná, hỉdrodòrurò de; Terblnabne, 
Chlorhydrate de; Terbinatìnhydrpchlorid; Terbinafin-hydro-. 
•éhlôrid; TerbinafìnhydrokJorid; Terbinafìni Hỹdrochlorldum ; 
'Terbinaíìny chlorovvodorek; T e p ổ m a ệ m a  rnflpoxnopnfl. ; 
C2,H26CIN=3279
'CAS —78628-80-5. ,c' i "  ' ' ' '
'ATC — D0IAE15;DỎÍBÃ02. " "  ; : ' ■ , ' ■ '
ATC Vét —  QD0ỈAEỈ5; QÙÒ1BẢ02.
UNII —  012CĨ1ZU6G. ' "  ■ ' "

Pharmacopoeias. In Eur. (see p. VÌÌ) and us.
Ph. Eur. 8: (TerbinaHne Hydrọchloride). Ạ white or ahnost 
white pơvvder. Very slightly or slightly soluble in  water; 
freely soluble in dehydrăted alcohol and in methỹl alcohol; 
slightly soluble in acẽtone. Protect hom  light.
USP 36: (Terbinahne Hydrochloride). A white or off-white 
powder. Very slightly or slightly soluble in waten ừeely

The Symbol t  denotes a preparation no longer actìvely marketed
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soluble in dehydrated alcohol and in methyl alcohol; 
slightly soluble in acetonc; Protect bom Iight.

U ses a n d  Adm inistration
Terbínahne is an  allylamine antiỉungal given orally as ừie 
hydrochloride in the ưeatment of dermatophyte iníections 
oi the skin and nails (p. 568.1). Oral doses are stated in 
terms of the base. TerbinaHne hydrochloride 1.13g is 
equivalent to about 1 g oí terbinaũne. It is also applied, as 
the hydrochloride, to the skin in dermatophytoses, in 
pityriasis versicolor (see Skin Iníections, p. 568.1), and in 
cutaneous candidiasis (p. 564.1).

An oraỉ dose oỉ 250 mg is given once daily for 2 to 4 
weeks for tinea cruris; ơeatm ent may be continued for up to 
6 weeks for tinea pedis iníections; a 4-week course is used in 
tinea corporis intections. A cream, gel, or solution 
containing 1% terbinaSne hydrochloride is applied once 
or twice daily for 1 to 2 weeks to treat tinea corporis and 
tinea cruris; a l-w eek course is recommended for tinea 
pedis. A 2-week course of treatment is used in cutaneous 
candidiasis and pityriasis versicolor.

Dermatophyte iníections of the nails are treated with the 
equivalent of terbinafine 250 mg orally once daily for 6 to 12 
weeks although longer treatment may be necessary in toe- 
nail iníenions.

Dosage should be reduced in patients vvith renal 
impairment (see below).

References.
ỉ . Baỉỉour JA, Faulds D. Terbinaíine: a revíew of its pharmacodynamic and 

pharmacokỉnetic properties, and therapeutic poienciaỉ in supcríỉcỉal 
mycoses. Drvgĩ 1992; 43: 259-84.

2. Abdel-Rahman SM, Nahata MC. Oral terbinaíine: a new aniỉíungal 
agent. Ann Pharmacother 1997; 31: 445-56.

3. M cơellan KJ. tí  aỉ. TerbinaRne: an update ỡf its use in superiidal 
mycoses. £>ru55 1999: 58: 179-202.

4. Darkes MJ, t í  ai. TerbinaRne: a review of itỉ use in onychomycosis in 
adults. Am J Cỉin Dermatoỉ 2003; 4ỉ 39-85.

5. Fleece D, tí  aì. Griseoỉuivịn versus terbinaHne in che ưeatment of linea 
capitis: a meta-analysis oỉ randomjzed, dinicaỉ Irials. Pediatria 2004; 
114: 1312-15.

6. Gupta AK. tí  aỉ. The use of terbinaRne in the creaưnent of 
onychomycosis in adults and special populations: a review oí the 
eviđence. J Drugs DrrmatoỊ 2005; 4: 302-8.

7. Revankar SG, t í  aỉ. Use oỉ ỉerbinaRne ỉn rare and reừactory mycoses. 
Puture Mierobiol 2008; 3: 9-17.

8. Krishnan-Natesan s. Terbinaũne: a pharmacologỉcal and cỉinical review. 
Expert opin Pharmacother 2009; 10: 2723-33.

Administration in children. Although terbinaíine is not 
cuưently  licensed in the UK for use in children, the BNFC 
suggests the following oral doses for the ơeatment of 
dermatophyte iníections of the skin and nails in children 
over 1 yẽar of age:
• in  those weighing 10 to 20 kg: the equivalent of 

terbinahne 62.5 mg once dạily
• in  those weighing 20 to 40 kg: 125 mg once daily
• in those weighing over 40 kg: 250 mg once daily 
Treatment is usually given for 4 weeks íor tinea capitis, 2 to 
4 weeks for tinea cruris, 4  vveeks íor tinea corporis, and may 
be continued for up to 6 weeks in tinea pedis. Iníections of 
the nails are treated for 6 weeks to 3 months, although 
longer treatm ent may occasionally be required for toe-nail 
iniections.

Sũnilar regứnens have been suggested by the American 
Academy of Pediatrics1 and also reponed in the Iiterature.2’3 
A review on the use of terbinahne in children considered it 
both safe and eíícctive in  the management of tinea capitis 
and onychomycosis.4

children with renal impairment may need lower doses 
(see below).

1. American Academy oí Pediatrics. 2012 Red Book: Report of the Commitue 
on ữựèơious Diseasa, 29th ed. Eỉk Grove VUỈage. Illinois, USA: American 
Academy of Pediaưics. 2012.

2. Jones TC. Overview of the use o ỉ terbinaBne (Lamisỉỉ) ỉn children. Br J 
Dermatol 1995; 132: 683-9.

3. Fuller LC, tí al. A  randomixed comparison oỉ 4 vveeks oỉ teTblnaíine vs 8 
weeks oí griseohỉlvin íor the treatment of tinea capiõs. Br J Dermatol 
2001; 144: 321-7.

4. Gupta AK. t í  aỉ. The efficacy and saỉety o í terhinaỉine in children. J Eur 
Acad Dermaioi Verưreoỉ 2003; 17: 627-40.

Administration in renal impairment. Although UK 
licensed product inỉormation does not recommend the use 
of oral terbinahne in patients vvith renal impainnent, the 
BNF and BNFC suggest that the usual recommended oral 
doses íor adults (see above) and children (see above) 
should be reduced by half ư the estimated glomerular fl]- 
ơation rate is less than 50mL/min per 1.73 m2.

Leishmaniasis. An inadvertent benehcial response has 
been reported' in  an HlV-positive patìent with cutaneous 
leishmaniasis (p. 922.1) who was taking terbinaCne 
250 mg daily for tinea corporis and onychomycosis. Bene- 
íicial results vvere also reported in a pilot study2 in vvhich 
patients with cutaneous leishmaniasis took either terbina- 
fine 125mg twice daily (those aged 5 to 15 years), or ter-

binaỉine 250 mg tvvice daily (those over 15 years), for 4 
vveeks.

1. González-Rupérez ĩ .  tí  aỉ. Remission of ỉocalized cutaneous leishman- 
iasis in a HIY-posiũve patient using systemỉc terbìnalìne. Dcrmatology 
1997; 194: 85 -i.

2. Bahamdan KA, t í  ứ l Terbinahne in the treaonent oí cutaneous 
ỉeỉshmanỉasỉs: a pilot study. Int J Dcrmatol 1997; 36: 59-60.

Non-dermatophyte fungal iníections. BeneĐdal responses 
to oral terbinaỉine have been reported in candidal iníec- 
tions of the nails and mouth,1'5 aspergìllosis, chromoblas- 
tomycosis, paracocridioidomycosis, and sporotrichosis.3'4

1. Noltỉng s, tí a i  Terbinaỉỉne ỉn onychomycosis with invoỉvemem by 
non-dermatophylic fungi. Br J Drrmatol 1994; 130 (suppl 43): Ỉ8>21.

2. Segal R. tí  ai. Treatment of Candida nail iníection wiih terbinaRne. J Am 
Acad Dtrmaioì 1996; 35: 958-61.

3. Pérez A. TerbinsRne: broad new specirum oí indications tiì several 
subcutaneous and systemỉc and parasiũc diseases. Mycoses 1999; 42 
(suppl 2): 111-4.

4. Francesconỉ G, tí đỉ. TerbinaRne (250 mg/day): an eỉỉectỉve and saỉe 
treatmeni of cutaneous sporoưíchosỉs. J Eur AcadDermatol Venertol2009;

• 23: 1273-6.

Ị Seborrhoeic dermatitis. Terbinatine has been tried in the 
Ị treatment of seboưhoeic dermatitis (p. 1689.1). In One 
ị study, 60 patients were randomised 10 receive oral ter- 
I binafine 250mg daiiy or a placebo CTeam applỉed twice 
Ị daily for 4 vveeks.1 Clinical improvement, maintained 8 
i vveeks after completing treatment, in the terbinafine group 
I led the investigators to conclude that oral terbinaỉine is an 
í ehecúve treatment íor seborrhoeic dermatitis, and to sug- 

gest that this might be due to its activity against Malasscãa 
ovalis ịPityrospomm ovale) as well as to some 
anti-inllammatory action. Howevcr, the methodology of 
this study has been questioned2 and ỉurther investigatíon 
is needed. A íurther, uncontrolled, study3 of 661 patients 
who received oral terbinaline 250mg daily for 12 days 
each month íor 3 months concluded that intermittent oral 
terbinafine could be effective íor seborrhoeic dermatitis, at 
least in severe or recalcitrant íorms. It has aỊso been tried 
topically as a 1 % cream.4

1. Scapanro E. tí  al. Evaìuation of the elíicacy and tolerabiỉlcy of oraỉ 
terbinaĩine (Daskil) in paiients with seborrhoeic dermatítis: a 
muỉticenưe. randomixed. invesiigaior-bỉinded, placebo-controlled 
tríaL B rJ Dermatol 2001; Ỉ44: 854-7.

2. Faergemann J. Treauneni of seborrhoeic dermaiitis vvith oral terbina- 
fine? Lanctt 2001; 358: 170.

3. Cassano N. t í  aì. Oral cerbinaRne íor the treacmem of seborrheic 
dermatitỉs in adults. ỉnt J Dermaíoỉ 2002; 41: 821-2.

4. Giindilz K. tí  ai. EỈTtcacy oí teibinafine 1% creara on seborrhoeic 
dermatitiỉ. J Dermatol 2005; 32: 22-5.

A d v erse  Effeđs
The most ừequent adversè eííects aher oral use of 
terbinaiine hydrochloride are gastrointestinal disrurbances 
such as nausea, diarrhoea, and mild abdominaỉ pain. Loss or 
disturbance of taste may occur and occasionally may be 
severe enough to lead to anorexia and weight loss. Other 
ừequent adverse eữects indude headache and skin 
reactions, induding rash or unicaria, sometimes vvith 
arthralgia or myalgia. Severe skin reactíons induding 
angioedema, photosensitivity, Stevens-Johnson syndrome, 
and toxic epidennal necrolysis have occurred rarely. 
Allergic reactions, including anaphylaxis, have been 
reported. Liver dysíunction with isolated reports of 
cholestasis, hepatitis, and jaundice, has occurred and there 
have also been rare cases of hepatic {ailurc, sometimes 
leading to death or needing liver transplantation, In patients 
both wlth and vvithout pre-existing liver disease. Other rare 
adverse eíỉects include paraesthesia, hypoaesthesia, dizzi- 
ness, malaise, ỉatigue, alopeda, impaứed hearing, tinnitus, 
rhabdomyolysis, and vasculitìs. SmeU disturbances, indud- 
ing loss of smell, have also been reported; these may resolve 
vvhen ơeatm ent is stopped but may also be prolonged or 
permanent. Haematological disorders induding neuơope- 
nia, thrombocytopenia. agranulocytosis, and pancytopenia 
have occurred. Psychiatric disturbances such as depression 
and anxiety, and predpitation or exacerbation of cutaneous 
and systemic lupus erythematosus, and psoriasis have been 
reported very rãrely.

There may be local reactions after topical use of 
terbinahne.

Incidence of adverse effecb. Postmarketing surveillance 
of about 10000 patients1 suggested the following ind- 
dences of adverse eííects to oral terbinahne: gastrointest- 
inal symptoms, 4.7%; dermatological eHects. 3.3%; CNS 
symptoms (commonly headache), 1.8%; taste distur- 
bances, 0.6%; and transient disturbances in liver íunction,
0.1%. Serious adverse effects possibly or probably related 
to terbinahne induded angioedema, bronchospasm, 
erythema multiíorme, extended stroke, and unỉlateral leg 
oedema. Combined data hom  25 884 patients hom thú  
and 3 hirther studies2 generally conhrmed these results. 
Overall, adverse eííects were reported in 10.5% of patìents 
and caused ưeatment to be stopped in 5.3%. Serious

adverse ehects probably or possibly related to terbínaíin ỉ 
occurred in  12 patients (0.046%).

1. 0'SuIIivan DP, a  al. Posonarketing surveillance of oral tcrbinaỉine in th e 
UK: repon o( a large cohort study. Br J ơin  Pharmữccỉ 1996:42: 559-4 .

2. 0'Sullivan DP. T«binafine: toIcrabUity in gencral medical praaice. Br ; 
Dermatoỉ 1999: 141 (suppl 56): 21-5.

Effecls on the blood. Up to August 2006, the Australia 1 
Adverse Drug Reactions Advisory Committee had recelve 1 
16 reports of blood dyscxasias attributed to oral terbinahn : 
induding agranulocytosis (7 reports), neutropenia ( ’ 
reports), and pancytopenia (2 reports).1 The reaaions gen • 
erally occuưed within 4 to 6 weeks of starting the rap ị. 
Eleven patients recovered, 4 within one week of stoppin [ 
ơeatm ent. Hovvever, a 79-year-old patient w ho develope I 
agranulocytosis about 2 months aíter starting terbinaíin : 
died hom  septic shock.

I. Adverse Drug Reactions Advisory Commitcee (A0RAC). Lỉỉe threaten ■ 
ing blood dysaaslas vvỉch oral terbinaBne. Aust Advene Drug Rtatí Bu t 
2006; 25: 15. Aỉso avaiỉabỉe at: http://www.tga.gov.au/adr/aadrb' 
aadr0608.pdf (accessed 02/05/08)

I Effects on the eyes. The u s  manuíacturer has noted tha 
I changes in the lens and retina of the eye have sometime 
; been associated with oral terbinaíine. although the signiíi 
ị cance of these changes is unknovvn.

I Effects on the Sdlivary glandỉ. Bilateral parotid swellinj :
Ị was associated with terbinaBne in a 38-year-old man.
1 Inlormation hom the manuíacturer and the UK CSM indi 
I cated that this effect had occurred in other patients bu 
Ị  was very rare. More recently, severe sialadenitis as a com 

plication of drug reaction with eosinophilia and systemii 
complications (DRESS—a type of hypersensitivity reac 
tion) was reported in an 80-year-old woman treated witỉ 
terbinahne.2 She also had severe xerostomia, lachryma 
gland svvelling, dry eyes, and keratitis.

1. Torrens JK, McWhinney PH. Parotid sweỉling and terbinafine. BM 
1998;316:440-1.

2. Abecassis s. tí aĩ. Severe sialadenitis: a new compiication of druị 
reaaion wiih eosỉnophỉỉia and systemỉc symptomỉ. J Am Acad Dennato 
2004; 51: 827-30.

Effects on the skin. Serious skin reactỉons are occasionall) 
reported in patients receiving lerbinaíine and have 
included erythema multiíonne,1'2 erythroderma,1 severe 
urticaria,1 pityriaás rosea,1 vvorsening of pre-existing psor- 
iasis,1-3 acrodermatitis continua of Hallopeau,4 bullouỉ 
pemphigoid,5 acute generalised exanthematous pustulo- 
sis,6-7 and lupus erythematosus.*'11 Several ol these 
patients had a history of auto-immime disease2-10 and ii 
has been suggested that this could be a risk iaaor foi 
developing severe reactions.2 Photo-allergic reactions have 
also been reported.12

1. Gupta AK, tí a i  Cutaneous adverse eQecis associated wỉth terbinafine 
therapy: 10 case reports and a revìew oỉ the iiterarure. Br J Dermatot 
1998; 138: 529-32.

2. Goeteyn V, t í  aỉ. 1s systemic autoimmune disease a risk íaaor ÍOI 
terbinaỉỉne-induced erythema multiíorme? Br J Đermatol 2000; 142: 
578-9.

3. Wilson NJE, Evans s. Severe pustular psnriasis provoked by oral 
terbinaBne. BrJ Dtnnatoỉ 1998; 139: 168.

4. Nishiwaki F, tí  al. Acrodermatỉtís continua of Haltopeau due 10 oral 
terbinaỉine. Br J Dermntoỉ 2007; 157: 1073-4.

5. Aksakal BA. tí al. Oraỉ terbinafine-induced bullous pemphígoid. Ann 
Pharmacother 2003; 37: 1625-7.

6. Beltramỉnelỉi HS, t í  al. Acuie generaiized exanthematous pustulosứ 
induced by the antìíungal terbỉnaỉỉne: case report and revỉew of the 
ỉiterature. Br J Dtrmatoỉ 2005; 152: 780-3.

7. Ibrahimi OA. et aỉ. Terbinaíuie-ỉnđuced acute generali2ed exanthetna- 
tous pustuỉosỉs (AGEP) responsive 10 high dose ínưavenous corũco- 
steroid. Dtrmatoí Online J 2009; 15 (9): 8.

8. Murphy M. Bames L Terbinaíme-induced lupus erythematosus. Br J 
Drrmatôỉ 1998; 138: 708-9.

9. Brooke R. et al. Terbinabne-induced subacute cutaneous lupus 
erythematosus. Br J Dermatol 1998; 139: 1132-3.

10. Hotmes s, Kemmeti D. Exacerbatỉon oí systemic lupus erythematosus 
induced by terbinaũne. B rJ Dermatol 1998; 139: 1133.

11. HUI VA, tí  aỉ. Subacute lupus erythematosus-like eruptìon due to 
terbinaiỉne: report of three cases. Br J Dermatoỉ 2003; 148: 1056.

12. Spỉewak R. Systemicphotoallergy lo terbỉnanne. AlleTỊỊy 2010; 65:1071- 
2 .

Effects on tdste. Disturbance and loss of taste have been 
reported in about 0.6% of patỉents taking terbinahne. 
While this usually resolves gradually once the drug is 
withdrawn, persistent impairment of taste has been 
reported.1-2

1. Bong JL el aì. Pnsisient impainnent oí tastc resulting ừom terbinaBne. 
Br J Dcrmatot 199g; 139: 747-8.

2. Duxbury AJ, tí  aỉ. Persistent impalrmem of taste assodated with 
terbỉnaíìne. Br Dmt J 2000; 188: 295-6.

Precautions
Terbinahne should not be used in patients vvith existing 
liver disease and liver íunction tests should be periormed in 
all patients beíore starting oral therapy. Terbinahne should 
be stopped if clinical or bíochemical evidence of hepato- 
toxidty develops. It should also be stopped if any 
Progressive skin rash occurs and should be used with 
caution in patients vvith psoriasis.

AU cross-reíerences reíer to.entries in Volume A

http://www.tga.gov.au/adr/aadrb'
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Licensed product iníonnation advises that the use of 
terbinaEne in patients with renal impairment is not 
recommended, hovyever, dosing guidance has been issued 
by some authorities (see Administration in Renal 
Impairment, under Uses and Adminisưation, p. 594.1).

Breost (eeding. Terbinaíine is excxeted in  breast milk and 
licensed product inỉonnation States that it should be 
avoided during breast íeeding.

Porphyria. The Drug Database for Acute Potphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassiũes terbinahne (for 
systemic use) as probably porphyrinogenic it should be 
prescribed only for compellỉng reasons and precautions 
should be considered in all patients. Topical preparadons 
for dermatological use are dassiEed as probably not por- 
phyrinogenic they may be used as drugs of first choice 
and no precautions are needed.1

1. The Drug Database fbr Acute PorphyrU. Available at: hctp://www. 
drogs-porphyna.org {accessed 24/10/11)

In te ra c tio n s

Plasma cọncentiatíons of terbinabne may be increased by 
drugs thát inhibit its metabolism by cytochrome P450, such 
as dmetidine, and decreased by drugs that induce 
cytochroine P450 enzymes, such as riíampitín. Menstrual 
disturbances induding breakthrough bleeding have been 
reported in patients taking oral contraceptives and 
terbinaEne.

Terbinaữne has been shown to inhibit metabolism 
mediated by the cytochrome P450 isoenzyme CYP2D6. 
Hence it may affect the plasma concentrations of drugs 
mainly metabolised by this enzyme such as tricyclic 
antidepressants, antiarrhythmics (such as Qecainide and 
propafẽnone), beta blockêrs, SSRIs, and type B MAOIs.

For the eííects of terbinaíĩne on some other drugs, see 
caHeine (p. 1206.2), carbamazepine (p. 517.1), ddosporin 
(p. 1956.3), tricydic antidepressants (p. 406.3), theo- 
phylline (p. 1235.1), and vvaríarin (p. 1532.1).

A n t ím ic r o b ia l  A c t io n

Terbinaũne is an allylamine derivative reported to have a 
broad spectrum of antiỉungal activity. It is considered to act 
through inhibition of fungal sterol synthesis. Terbinahne ứ 
hmgiddaỉ against dermatophytes, moulds, and certain 
dimorphic fungi and some yeasts.

Microbiological interadions. Addiúve and synergistic 
activity was reported with terbinaíìne plus fluconazole or 
itraconazole against strains of Candida aỉbicans that had 
reduced susceptibility to azoles in vitro.' Terbinabne was 
also reported to enhance the activity of azoles against Sce- 
dosporíum prolipcans1 and against the protozoan Leishmania 
braúlừnsừ}

1. Barchiesi F, t í  ai. In viưo activtties of terbinaỉỉne in combinatíon wỉth 
Auconaxole and ỉtraconaxole agaìnst isolaces of Candỉda aibỉcaro with 
reduced susceptíbiỉỉty to azoles. Antimicrob Agcnts ơưmother 1997; 41: 
1812-14.

2. Meỉetỉadỉs J. tí  al. In  vỉtro interactỉon of terbínaũne wỉth itraconazole 
agaỉnst dínical ísolates of Scedosporỉum proIiScans. Antimicrob Agents 
ăưmothcr 2000; 44: 470-2.

3. Rangel H. t í  al. Naturally azole-resỉstant Leishmania brazỉỉỉensis 
promastigotes are rendered suscepdbỉe in the presence of terbina/Ine: 
comparatỉve sỉudy w ỉth  azoỉe-susceptible Leishmanỉa mexicana 
promastỉgotes. Antimicrob Agcnts Chemoíher 1996; 40: 278S-91. 
Correction. ibid. 1997; 4 1 :4 9 6.

P h a r m a c o k in e t ic s

TerbinaEne hydrochloride is vvell absorbed from the 
gastrointestinal tract. The bioavailability is about 40% 
because of íirst-pass hepatic  metabolism. M ean peak plasma 
concentrations of about 1 microgram/mL occur vvithin 2 
hours of a single oral dose of 250 mg. Steady State 
concentrations are about 25% higher than those seen aher a 
single dose and occur in 10 to 14 days. TerbinaEne is 
extensively bound to plasma proteins. Terbinahne is 
distributed into the stratum coraeum of the skin, the nạil 
plate, and hair where it reaches concentrations considerably 
higher than those found in plasma. It appears in breast mỉỉk.

TerbinaEne is metabolised in the liver to inactive 
metabolites which are excreted mainly in the urine. A 
plasma elimination halí-Uỉe varying bom 17 to 36 hours has 
been reported and a terminal elimination half-lỉíe of up to 
400 hours in patients given prolonged therapy, probably 
representing elùninatìon bom  skin and adipose tissue. 
Fungiádal concentratíons in naiỉs are maintained ỉor 
several weeks aber therapy is stopped. The eliminatíon rate 
may be altered in patients with liver or kiđney disease. Less 
than 5% of a topical dose of terbinaữne hydrochloride is 
absorbed.
Reíerences.

1. Kovarik JM. rỉ al. Multiple-dọse phannacoldnetics and distribution in 
tissue of tcibinaRnc and  m etabo lltn . Antimicrữb Agmtì Chemotiưr 1995; 
39: 2738-41.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparationỉ. Arg.: Fungueal; Lamisil; Maditez; 
Pieddex NF; Replidenn; Sinamida TerbinaEna; Tacna: Terbi- 
Derm; Terekol; TerEn; AustraL: Lamisil; SolvHasy; Tamsil; Ter- 
bihexal; Hnasil; ZabeL' Austria: Amisan; Amykal; Daskilt; 
Lamisil; Myconafmf; Myconormin; Pedibene; Terbiderm; Teibi- 
nacf; Belg.: Fungsten Lamisil; Braz.: Funtyl; Lamisil; Lamisi- 
late; Lorentil; Micosil; Terbinacol; Canad.: Lamisil; chile: Der- 
moxyl; Didl; Donter; Elaten Farbidl; Finẹx; lamisil; Micoset; 
Mudvil; Teríex' Terfin; china: Dingke (T3E); Fusu (í£ĩSi); 
Futeshu Kang Ning (đỄỶ); Lamisil (ÌẾ.ỈIÍT); Mujonal
(3R#); Pi Fu Te (ííỹ-lậ); Cz.: Atiíanỷ; Lamisil; Mycodekant; 
Onychont; Teflne+; Terbihexalt; Terbisilt; Teibistad; Terũmed; 
Verbinaít; Zonesisf; Denm.\ Finigen; Funginixt; Lannsil; Teũn; 
Terbisil; Terbistad; Terimedt; Fin.: Fungis; Fungorin; Lamisil; 
Terbistada; Fr.: Fungster; ỉamisib Lamisìlate; LamisilDenngeL- 
Ger.: Amiada; Dermatin; Fungứld Extra; Laraisil: Myconormin; 
Ortosant; Onymaxt; Terbiderm; Terbigalen: Terbina-Qt; Gr.: 
Anaplas; chemiderm; Demsil; Drogenil; Ealk; Flixid; Frezỵlin; 
Funger; Fungitherapy; Fungstec Lamidenn; Lamigen; Lamisil; 
Mycutol; Optimus; Pavlinox; Pro-Misil; Romiven Seralon; 
Soluterb; Teranhs; TerbaBn; Terbigram; Terbin; Terblprol; Tetbi- 
skin; Terbisol; Terữniỉ; TerSnor; Termisil; Temahnol; Thateron; 
Viíaderai; Zakofin; Hong Kong: Interbi; Lamisil; Orlasil; Tebini- 
sil; Terbiũn; Hưng.: Lamigard; Lamisil; Myconahne; Tecbigen; 
Terbiner Terbisil; TerHn; Tưieal; India: Daskil; DennaBne; Exi- 
fine; Fin; Fungotek; Lamisil; Mycotem; TerbiSnt; Indon.: Inter- 
bi; Lamisil; Termisil; Irt: Fungafine; Fungasil; Lamaten Lamisil; 
LanaSne; Nailderm; Terbasil; Temaí; Israel: DennasiU Lamisib 
Patứ; Ital.: Daskib Lamisil; Onymax; Malaysia-. Camisan; Der- 
matin; ExiBne; Lamisil; Lisimt; Mex.: Binaíex; Erbiơax; Fyter- 
din; Lamisíl; Losil; Mycelvan; SebiEnt; Unasal; Xilatril; Neth.: 
Aúían; Binaiúdda; Finaniddaf; Lamisil; Niddahn; Niddavitat; 
Terbidenn; TeibinavitaỶ; Vitabin; Norw.: Lamisil; NZ: Lamisil; 
Terbaíint; Philipp.: Lamưen; Lamisil; Pol: Aiugint; Dermogen; 
Eríin; Lamisil; Lamisilatt; Myconaline; Onymax; Tenaál; Terbi- 
denn; TerbiGen; Terbisil; Undoíen Max; Verbinat Zelefion; 
Port.: Arrolina; Daskyl; Pungil; Fungsten Lamisib Termycol; 
Rus.: AtiSn (Athộhh); BinaSn (EHHaỘKH); Cidocan (IhtaoQH); 
ExiAne ( 3 c h ộ h h ); Fungoterbine (<byHroTep6nH); lamican 
(JlaMBKaa); Lamisíl (JIaMH3HJi); Lamitel (JIaMKrejn>); MedoQomn 
(MeaoộnopaH); Miconorm (Mhkohopm); Onychon (Okxxoh); 
TerbiBn (Tq)6HệHH); Terbinox (TepốnHOKc); Tetbised 
(Tep6H3M); Terbisil (Tep6iDHJi); Terbix (Tep6mtc); Tennicon 
(TepMKXĐH); S.Aỷr.: Deimax; Findenn; Lamisil; Lamispon NaEn; 
Terbane; Terbicil; Terbidean singapore: LamisE; Spain: Fungl- 
caref; Isis; Lamicosil; Lamisiỉ; Talixanet; Tighumt; Sured.: Fun- 
ginix; Lamisil; Terbisil; Switz.: Fungsterf; Helvepedin; Lamisil; 
Myconormin; Onymaxt; TerbiEl; Terbinax; TineaEne; Thai.: 
EU 2000; Lamisil; Turk.: Cotbinal; Laminox; Lamisil; Mikona- 
fin; Mycocun Myconat TekEn; TeraEn; Tetbin; Tetbisik Tetbo- 
nile; Terinateva; Temiinus; Tigal; UAB: Negaíen; UK: Boots 
Athlete's Foot Cream: Lamisil; Ukr.: ExiEne (3K3HỘHH); Eungo- 
terbine (OyHrcrrepỗHH); Lamỉcon (HaMHKOR); Lamiỉen 
(lĩaMHỘeH); Tamiỉil (7Ia*CH3mi); MycoEn (Mhkoộhh); Myconorm 
(MĨKOH0pM)+; Terbisil (Tep6H3Hji); USA: DesenexMax; LamisU; 
Terbinex; Venez.: Lamisil; NaEna; Teriex.

Muhi-ingredienl Preparotìons. India: Cutivate-GT; Cutizone-T; 
Medoràá-T; Mezo-T; Momoz-T.

Pharmacopoeial Preparations
USP 36: TerbinaEne Oral Suspension; TerbínaEne Tablets.

Terconazole (BAN, USAN, ríNNi 

R-42470; Terconazoỉ; Terconazolum; Terkonatsólí; Terkona- 
zol;Terkohạzolas;TriacọnazolèỊTepKộHa30E.'
1 -{4 -[[2 -(2 ,4 -D ich lo rophe nyl)-r-2 -( 1 W -1,2,4-triazol-l - 
ylmethyl)-13-dioxolan-c-4-yl]methoxy]phenyl]-4-isoprppy[- 
piperaãne.
CmH31ơ 2N50 3=532.5 
ÓÃS —  67915-31-s.
ATC^- ŨOIAGOI . . .  . :
ATC Vet —  QG01AG02. ‘ :
UNII —  0ỊƠ2VE664U. ■ .

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (TerconazoIe). A white or almost vvhite powder. 
It exhibits polymorphism. Practically insoluble in vvater; 
sparingly soluble in aỉcohol; soluble in acetone; beely 
soluble in dichloromethane. Protect bom light.
USP 36: (Terconazole). A white tọ off-white powder. 
Practically insoluble in vvaten sparinglý soluble in alcohol; 
beely soluble in dichloromethane; solubỉẹ in acetone. 
Protect bom light.

Uses and Administration
Terconazole is a triazole antihmgal used in the local 
tteatment of vulvovaginal candidiasis (p. 564.1). Inơava- 
ginal dosage regimens are terconazole 40 mg (as 0.8% 
vaginal cream) or 80 mg (as a pessary) at bedtime for 3 
nights or 20 mg (as 0.4% cream) at bedtime for 7 nights.

Adverse Effects
Local reactions induding buming and itching have been 
reported with' vaginal use of terconazole. Other adverse 
eElects have induded dysmenonrhoea and genital. body, and 
abdominal pain. A ũu-like syndrome with headache, íever, 
chills, and hypotension has been reported in some patients 
and may be more prevalent vvith vaginal pessaries prọviding 
doses larger than 80 mg.

Fki-like syndrome. Reíerences.
1. Moebius UM. Influenza-lỉke syndiome after terconazole. Lancet 1988; ỉỉ: 

966-7,

Precautìons
Inưavaginal preparations oỉ terconazole may damage latex 
contraceptỉves and additional contraceptìve measures are 
thereíore necessary during local application.

For a discussion of the caution needed when using azoỉe 
antìbmgals duting pregnancy, see under Pregnancy in 
Precautions of Fluconazole, p. 579.3.

Antímicrobial Actìon
Terconazole is a trìazole derivative that Is thought to đisrupt 
normal hmgal cell mémbrane permeability. Terconazole is 
acúve in vitro against Candida spp. and other hmgi. It has 
some antibacterial activity in vitro but not against usual 
vaginal Qora such as lactobadlli.

Pharmacokinetics
Aber intravaginal use, 5 to 16% of terconazole is ábsorbed. 
Systemically absorbed drug is metabolised by the liver and 
excreted in urine and íaeces.

Preparations
Proprietary Preparatkxu (details are given in Volume B)
Single-ingredient Preparalions. Brat: Gyno-Fungix; Tecomax- 
Terconan; Canad.: Terazol; India: Gyno-Terazol; Mex.: Pungi- 
stat; SA/r.: Terazolt; USA: Teỉazol; Zazolet; Vtha.: Pungistat
Mubi-ìngredient Preparations. Mex.: Gynoclin-V.

T io co n a xo le  (BAN, USAN, rlNNỊ

ỉtícxonazol;TỊOconazb[um; Tìokonatsoli; Tlokonazol; Tĩòkọ- 
nãzotas; UK-20349; Tn0K0Ha30n.
Ị-[2 ể4-Dichloro-p-(2-chloro-3-thenyloxy)phenethyl]irnid-
azole.
C,6H,AN2OS=387.7 
CAS —  65399-73-2.
ATC —  D0IAC07; G01AF08.
ATC Vet —  QD0ÌAC07; QG0ÌAF08.
UNII — SS7YSXM7.

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8 : (Tioconazole). A white or almost white 
ctystalline povvder. Very slightly soluble ín vvater; beely 
soluble in alcohol; very soluble ìn dichloromethàne. Protẹct 
bom light.
USP 36: (Tioconazole). Store in airtight containers.

Uses and Administration
Tioconazole is an imidazole antiíungal used in the ơeatment 
of superEdal candidiasis (p. 564.1), and dermatophytoses 
and pityriasis versicolor (see skin Iníections, p. 568.1).

For vaginal candidiasis it is used as pessaries or vaginal 
ointment usually as a single 300-mg dose.

It has been used topically as a 1% cream, lotion, or 
powder in the treatment of superEdal bingal iníections. 
Tioconazole has also been used for nail iníertions as a 28% 
w/w topical solution, although systemic treatment is 
generally preíerred.

Adverse Eữects and Precautions
Local reaaions to tioconazole induding buming, ỉtching, 
and erythema have been reported.

Intravaginal preparations of tioconazole may damage 
latex contraceptives and additional contraceptive measures 
are thereíore necessary during local application.

For a discussion of the caution needed when using azole 
antiỉungals during pregnancy, see under Pregnancy in 
Precautions of Fluconazole. p. 579.3.

HypenensiiivHy. Tioconázole, an imỉdazole antihmgal 
vndely used in Finland, appeared to be an important rause 
of contaa allergy m that íX)untry, since an inddence of 
more than 1 % was reported in patients undergoing rou- 
tine patch testing.1 There may be cross-reactiyity with 
other commonly used imidazole derivatives.

ỉ .  Heiltkili H. re al. A  study o t 72  padents with ctm taữ  allergy to 
tíoconazỡỉe. B rJ  Dermatoỉ 1996; Ỉ34: 678-80.

The Symbol t  denotes a preparation no longer actively marketed
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Antímicrobial Actìon
Tloconazole is an inũdazole antihingal with a broad 
spectnun oí actívity induding action against dermato- 
phytes, Mâlasseàa furfur, and Candida aỉbicans. Tioconazole is 
actìve in vitro against some Gram-positìve baaeria.

Preparations
Propõetary Prepqroiions (details are given in Volume B)

Single ingredient Preporotions. Arg.: Honguil; Niolen: Tiomicol; 
Trosyd; Austria: Trosyd; Braz.: Gino Conazolf; Gino Tralen-ỷ-; 
Neo Tionazol; Hoconax; Tionazen; Tralen; Chữc. Telset; Fin.: 
Gyno-Trosyd; Trosyd: Fr.: Gyno-Trosyd; Trosyd; Ger.: Mykon- 
ữal; Gr.: Cotinazin; Inlestei; Lakahn; Hong Kong. Gyno-Trosyd; 
Trosyd; Indon.: Prodermal; Trosyd; IrL: Trosyĩ: Ital.: Trosỹd; 
Malaysia. Gyno-Trosyd; Trosyd; philipp.: Trosyd; Port.: Gino- 
Trosyd; Trosyd; S.Afr.: Gyno-Trosydf; Trosyd; singapore: 
Gyno-Trosyd; Trosyd; Spain: Onicozolf; Semax; Trosderm; Tro- 
ád; Switz.: Trosydt; Thai.: Trosyd; Turk.: Deimo-Rest; Dermo- 
Trosyd; Gyno-Trosyd; Tiocan; Tiocell; Tìodenna; UK: Trosyl; 
USA: Vagistat-1; Venez.: Gino-Tralen; Tralen.

Mubi-ingredient Prepararioiu. Braz.: Canrax; Duozol; Gynben; 
Gynomax; Gynopac; Seczol; Takil; Tinin; Tiotrax; Travogyn; 
Vulnagen; Fin.: Trosycort; Mex.1 Fasigyn VT; Turk.: Gynomax.

Pharmocopoeial Preporotions
BP 2014: Tíoconazole Cream; Tioconazole Nail Solution.

Tolcidate (USAN, rlNNỊ 

K-9147; KC-9147; Tolciđato; Tolcidatum; ToíibHMKnaT. 
0-n,2,3 ,4-Tetrahydro-l,4 -m ethano-6-naphthy l) m,N- 
dimettíylttìiocarbanilate.
CjoH2,NOS=3235 
CAS —  50838-36-3.
ATC —  D01AE19.
ATC Vet —  QD01AE19. 
um  —  T3T202X2AL , ....

Proỉile
Tolddate is an antihingal vvith actìvity against E p id erm o -  
p h y to n , M k r o s p o r u m , and T ric h o p h y to n  spp. Ít is used topically 
as a 1% cream or lotíon, or as a 0.5% povvder in the 
ơeatment of various dermatophyte iníections and in 
pityriasis versicolor.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredĩent PreporoKons. Gr.: Tolmldl; NZ: Tolmicent; 
Rus.: Tolmicen (TomómeH). "

T o ln a fta te  (BAN, USAN, dNNỊ

Sch-10144; Ìolnaftaatti; Tolnaftat' Tolnaítát; Tolnahatas; 
Tolnaítato; Tolnaítatum; To/ibHa<t>TaT.
O-2-Naphthyỉ m,W-dimethylthiocarbanìlate; O-Naphthalen- 
2-yl methyl(3-methylphenyl)carbamothioate. 
C,9H17NOS=307.4 
C4S — 2398-96-1.
ATC —  D01AEỈ8.
ATC Vet —  QD01AE1& 
um  —  06KB629TKV.

Ptarmocopoeias. In Eur. (see p. vii), Jpn, and us.
Ph. Eur. 8 : (Tolnahate). A vvhite or yellovvish-vvhite 
powder. Practically ínsoluble in vvater: very slightly soluble 
in alcohol; freely soluble in acetone and In dichlor- 
omethane. Protect t o a  light.
USP 36: (Tolnaỉtate). A white to creaniy-white, fine 
povvder, with a slight odour. Practically insoluble in water; 
slightly soluble in aicohol; ừeely soluble in acetone and in 
chloroíonn; sparingly soluble in ether. Store in airtight 
containers.

Uses and Administration
Tolnahate is an antìhmgal used topically as a 1% gel, 
solution, powder, oíntment, or cream in the treatment or 
prophylaxis of superhdal dermatophyte iníections and of 
pityriasis versicolor (see Skin Inỉeaions, p. 568.1). 
Tolnaỉtate is applied twice daily for 2 to 6 weeks. Repeat 
treatment may be requữed.

Adverse Eữects
Skin reactions occur rarely with tolnahate and indude 
irritation and contaa dermatìtis.

Antimicrobial Actìon
Tolnaỉtate inhibits the growth oí the dennatophytes 
Epidermophyton, Microsporum, Tríckơphyton spp., and Maỉasse- 
zia ỊủrỊur, but is not active against Candida spp. or bacteria.

Preparations
Proprietary PreporaHons (details are given in Volume B)

Single-ingredient PreporoHons. Ausiral: Curatínt; Ringworm 
Ointment; Tĩnaderm; Tineaíax; Canad.: Absorbine Jr Antiíun- 
gal; Athlete's Foot: Avon Footworks; Dr ScholTs Athlete's Foot; 
Fungicure; Piưex; Prodearx; Unactìn; ZeaSorb AFf: chữr. 
Tinaderm+; Fr.: Sporiline; Ger.: Tĩnatox: Gr.: Tmaderm; Hung.: 
Chinohingin; Digiíungin: Indũr. Tinaderm; Toinadennt;
Indon.: Naftatef: IrL: Mydl; Scholl Athlete's Foot; Tinademi: 
Israel: Athletes Foot; PitTex; Tínasolt; Malaysia: Dermoplex 
Anúíungal; Myco-Aid; Tolnaderm; Mex.: Excelsior; Tinadeim; 
Tinoxal; Phữipp.: Tinactin; Tolnaderm; Port.: Tinaderme; s. 
Afr.: Tinaderm: singapore: Creobic Naítate; Scholl Athlete's 
Foot: Tolnaderm; Thai.: Ezon-T; Tonat Tonof; Turk.: Miko- 
dermt; Tinactin; UK: Mydl; Scholl Aihlete's Foot; Tinaderm; 
USA: Ahatet: Blís-To-Sol: Dr Scholl s Athlete's Foot; Genas- 
porf; Lamisil AF Deíense; Mycodde NS; Podactin; Quinsana 
Plusỷ; Tinactin; Ting; Venez.: Tinaderm; Tolnaítan.

Muhi-ingredient Preparatìonỉ. Arg.: Bacticort Complex; Ceva- 
derm; Austral.: Mydl Healthy Feec Mydl Healthy Fect; Braĩ.: 
Cremederme; Permut; Poliderms; Quadribeta; Quadriderm; 
Quadrihexal; Quadrikint; Quadrilon; Quadriplust: Qualiderm: 
Tetradenn; Gr.: Helpogen; Hong Kong: Aloxt; Alphate+; Ase- 
lanf; Dennalactet; Ezon-T; Mydlf; Mycostopt: Quadiiderm; 
Triditol-G; India: ABC Denn; Alcoderm: Daredenn; Dermitop; 
Esgiderm; Fourderm: Quiss; Surfaz-SN; /rỉ.: Mydl; Mydl: Tina- 
derm-Mt; Israel: Phytoderm Compositum; Malaysia: Elan- 
Forte; Philipp.: Quadnderm; Quadrolopic; S.AỊr.: Quadriderm; 
Spain: Cuatrodeim; Switz.: Undex; Thai.: Alber T; Dermaheu: 
Denec Ezon-T; Quadridenn; Specưoderm; UK: Mydl; Mydl; 
Tinadenn-M-t; USA: Dennasept Antihmgal.

Pharmacopoeial Preparotions
USP 36: Tolnahate Cream: Tolnahate Gel; Tolnahate Topical 
Aerosol; Tolnaỉtate Topical Povvden Tolnaítate Topical Solution.

Triacerin (riNNl

E1518; Glìcerin-triacetát; Glycerol Triacetate; Glycerolum 
Triacetas; Glyceryl Triacetate; Triacetato de glicerilo; 
Triacetina; Triacetinas; Triacétine; Triacetinum; Triacetyna; 
Triasetiini; TpnaueTMH.
123-Propanetriol ữiacetate.
G ,H ,A = 2182 
Ờ s —  102-76-1. 
um  —  XHX3C3X673.

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Triacetin). A dear, colourless, slightly viscous, 
oily liquid. Soluble in waten misdble with dehydrated 
alcohol and vvith toluene. Store in vvell-hlled containers. 
USP 36: (Triacetin). A colourless, somevvhat oily liquid with 
a slight, fatty odour. Soluble in waten slighdy soluble in 
carbon disulĩide; misdble with alcohol. with chloroíorm, 
and with ether. store in airtight containers.

Proĩiịe
Tdacetin is reported to possess hmgistatic properties based 
on the liberation of acetic add. It has been applied topically 
in the treatment of superhdal dermatophyte iníections. It 
has also been used as a plastidser in oral preparations.

Triacetin may destroy rayon íabric. It should not come 
into conuct with metals.

Preparations
Proprietory Preparotioru (details are given in Volume B)

MubHngredient Preparatkms. Hong Kong. Ezon-T; Thai.: Alber 
T; Ezon-T.

Trímetrexate Glucuronate (BANM, USAN, riNNMỊ 

CI-898 (trimetrexate); Giucuronato de trimetréxato; JEĨ-11 
(trimetrexate); NSC-249008 (trimetrexate); NSC-328564 
(trimetrexate); NSC-352122; Triméứexate, Glucuronate de; 
Trimetrexati Glucuronatúm; Trimetrexato, glucuronato de; 
TpMMeTpeKcaTa r/iiOKypoHaT.
5-Methyl-6-(34,5'trimethoxyanilinomethyl)quínazolin-2,4- 
diyldiamine mono-D-glucuronate. ■ . ■ .
C,9HJ3N5O3.QH10O7=563.6
G45 —  52128-35-5 (tĩimetrexate); 82952-64-5 (trimetrexate 
glucuronate).
ATC —  P01AX07.
UNIỊ —  LỈ37U4A79K.

Proỉile
Trimetrexate is a dihydroíolate reductase ìnhibitor wi h 
general properties similar to those of methottexa e 
(p. 822.2). It has been used in a regimen vvith íolinic ac d 
in the management of mođerate to scvere pneumocystis 
pneumonia in immunocompromised patients, notab y 
patients with AIDS, where other therapy has provcd 
ineữective (see also p. 567.2). At therapeutic doses tbe 
selective ưansport of trimeơexate, but not lolinic add, im o 
P n e u m o c y s từ  ịiT o v ec ii aliovvs ỉolinỉc add to protect norm li 
host cells from the cytotoxidty of trimetrexate vvithoi.t 
inhibiting its antiỉungal activity. It has also been tried as a 1 
antineoplastic in the management o! various solid tumour;.

Trmietrexate has been given as the glucuronate but dost s 
are stated in terms of trimetrexate. Trimetrexate 
glucuronate 1.53 mg is equivalent to about lm g  (f  
trimeưexate. It is given by inơavenous infusion, over 6 1 
to 90 minutes. The schedule in pneumocysús pneumonia s 
45mg/m2 daily íor 21 days, vvith lolinic add rescue for 21 
days; for details of the lolinic add dose regimen, see Use s 
and Administration of Folinic Add, p. 2067.1. The dosage t f 
trimetrexate and íolinic add should be adjusted according t ) 
the results of blood tests, vvhich should be periormed at lea: t 

ị tvvice a week during therapy. Renal and hepatic íunctio 1 
I and haemoglobin values should also be monitoret. 

Treatment with zidovudine and other myelosuppressiv: 
drugs should be interrupted to allow full doses cf 
trimetrexate to be given.
References.

1. Fulton B, tí  đỉ. Trimeưexaie: a rcvicvv ữí ỈIS pharm acodynam ic an  ỉ 
pharmacokỉnetic propertỉes and tberapeutỉc potem iaỉ in che treatm er t 
oí Pneumocyscis carinii pneum onia. Drugs Ỉ995; 49: 563-76.

2. Shon CE tt  ai. Trimeưexate and ỉoỉinic add: a valuable saỉvage optio I 
íor Pneumocystis jlrovedỉ pneum onia. AỈDS 2009; 23: 1287-90.

Preparations
Proprietary Preparutions (details are given in Volume B) 
Single-ingredient Preporations. Gr.: Neutrexln; Thai.: Neutrexin

Undecenoic Acid
Adde Undécylénique; Áddo undecenoico; Addum unde- 
cylenicum; 10-Hendecenoic Acid; Kyselina undecylenovẳ; 
Undedlénico, áddo; Undecileno rũgstis; Undecilénsav; 
Undecylenic Acid; Undecylensãure; Undecylensỵra; Undese- 
noatlar; Undesilenatlac Undesyleenihappo; yHfleqeHOsafl 
Knc/iOTa.
Undec-10-enoic acid.
C„H20O2=184.3 '
CAS— 112-38-9.
ATC —  D01AE04.
ATC Vet —  0 D01AE04.
UNII —  K3D86KI24N.

Pharmocopoeias. In Chín., Eur. (see p. vii), and us.
Ph. Eur. 8: (Undecylenic Add; Undecenọíc Add BP 2014). A 
colourless or pale yellovv liquid or a white or very pale 
yellow crystalline mass. Praaically insoluble in vvater; íreely 
soluble in alcohol and Ũ1 ỉatty and essential oils. Store in 
nonmetallic containers. Protect to m  light.
USP 36: (Undecylenic Add). A dear, colourless to pale 
yellotv liquìd with a characteristic odour. Practically 
insoluble in vvater; misdble with alcohol, with chlorolorm, 
vvith ether, with benzene, and vvith hxed and volatile oils. 
Store in airtíght containers. Protea to m  light.

Calcium Undecenoate
Caldum Undecylenate (USAN); Undecenoato de caldo; 
Undecilenato de caldo; yHfleqn/ieHaT KanbL|Mfl.
Caldum di(undec-10-enoate).
(C u H ,9 0 2 )2 C a = 4 0 6 .6  
ATC —  DỎ1AE04.
ATC Vet —  QD01AE04.
UNII —  77ỴW1RTU8V.

Pharmacopoeias. In ưs.
USP 36: (Caldum Undecylenate). A flne white powder with 
a characteristic odour and no grit. Practically insoluble in 
water, in cold alcohol, in acetone, in chloroíorm, and in 
ether; slightly soluble in hot alcohol.

Zinc Undecenoate
Clnko undedlenatas; Ịin k o  Undesilenac Cink-undedlenát; 
Sinkkiundesylenaatti; Undecenoato d e á n c  Undecilenato de 
zinc,- Undedlinato de Zinco; Undecylenan áneờiatý; Zinc 
Undecylenate; Zinc, undécỹlénate de; Zind undecylenas; 
Zinkundecylenat; yHfleqwneHaĩ UMHKa.
Zinc di(undec-IO-enoate).
(G„H190j)jZn=431,9 
CAS —  557-08-4.

AI1 cross-reíerences reíer to-entries in Volume A
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.'Ãrc —  001AE04.
ATCVet —  QD01AE04.
'uNII —  388VZ2SDUH

pharmacopoeias. In Chin., Eur. (see p. vii), and us. 
ph Eux. 8: (Zinc Undecylenate; Zinc Undecenoate BP 
2014). A ữne white or almost white povvder. Practìcally 
insolúble in water and in alcohol. Protect from lighL ■
0SP 36: (Zinc Undecylenate). A fine, white powder. 
PracđcaUy insoluble in water and in aỉcohol

i l s e s  a n d  A d m ỉn is tr a tio n

Undecenolc add and its zinc salt are applied topically in the 
prophylaxis and treatment of superhdal dermatophytoses. 
partículariy tinea pedis (see Skin Inỉections. p. 568.1). 
Xypical concentratíons are undecenoic add 2 to 5% and ánc 
undecenoate 20%. They are used in creams, ointments. 
Solutions, ot povvders, often with each other. Caỉdum 
undecenoate is used as a 10 or 15% powder.

Several other salts and derivatives of undecenoic add 
induding methyl, phenyl, and propyl undecenoate, 
disodium suUosucđnated unđecenoic add monoethanola- 
jnide, and undecenoic add monoethanolamide and 
diethanoLamỉde have been used similarly.

A sy stematicre view1 of topical treatmcnts for Cungal skin 
or nail iníections considered undecenoates to be eHective, 
although comparadve studies with other dasses of topical 
antííungal vverelargely laddng.

CnvYÌord Ỹ, Roũỉs s. Topical ireatm ents for ỉungai ỈĐÍecdons o í the slđn 
and  nails oí the ỈOOL AvaiUbỉe ỉn The Cochrane Database of Systematíc 
R cvíors; Issue ỉ .  C hỉchester Jobn  W lky; 2007 (acce&scd 07/07/08).

A d v e r s e  E ữ ec ts

Irritaáon may rarely occur aỉter the topical application of 
undecenoic add or its salts.

A n tim ỉc r o b ìa l  A c t io n

Undecenoic add and its derivatives are active against sóme 
pathogenic tungi, indudỉng the dermatophytes Epidermo- 
phyton, Trichophyton, and Microsporamspp.

Preparations
Proprietary Preporaỉions (đetaiỉs are given in Voỉume B)

Smgle-ingrediant Preparations. Arg.: Bentaphyto; Sinamida Pies; 
Umasam; Austrìa: Crino Cordes; Pelsana Med; Canad.: Dese- 
aexf; Cz.: Mykoseptin; Fr.: Mycodecyl; Mycodecyl; Mycodecyt 
Hung.-. Lubex; Inđon.: Decyline; Topỉxt; Undecyt Iri: Calde- 
sene; Desenex: Israel: Undẽcyl; Mex.: Derman; ịoL: Mykoder- 
mina; Mykodermina; Unguentum Undecylenicum; Rus.: Myko- 
septin (MKKOcetrnm); S.Afr.: Mycota; Switỉ.: Lubex; Turexan 
crêmet; Turexan ÒoucheỶ; Turk.: Undo-Pate; Utalkb UKi 
Mycoca; Vkr.: Mykoseptìn (MHXocenTHH); USA: BUs-To-Sob 
Crũex; Cruex; Deõylenẽỉ; Dt vnex; DiabetíDenn: Elon Dual 
Deíense; Pungi Curc Protectol; Undelenic.

Mulli-ingredient Preparaiions. Arg.: Bentophyto; Bưena: Cham- 
puadd; Cicatrol; Dettonjab; Farm-X; Pungidda; Fungocop; 
Hipoglos Cicatrizante; Lauiỉnol Plus; Novo Miconol-h Zinc-S 
Plus; AustraL: ĩcdoK  Sebitan Austrùr. Mycopol; Pelsana Med; 
Braỉ.: Andriodermot; Andriodennol; Canad: Feet Athleteỉ 
Foot and Antifungalf; Chữc. Pittig Antũnicotìco; NP-27; NP-27; 
Fr.: Papst: Ger.: Skinman Sofc Cr.: Ekzegamma; Hemorrocorc 
Undex; Hong Kong-. Sebitan Hung.: Pedimed: Pelsano Med; 
Squa-med; Ịndon.: Decytine; Dccyline; Mikorext; Skintext; 
IrL: Pedamed; Israel: Acti Talc Fungimon; Pedisolt; Pitrisant; 
ItaL: Foot Zeu; Genisol; Micoíoot; Propasc Sideck shampoo 
Anãtoríora; Malaysia: Sebitan Mex.: Micotex; NZ: Grans Reme- 
dy; Sebitar; PoL: Undoỉen; PorL: Micaveenỷ; S.Afr.: AF; singa
pore. Sebitan Vetic Switz.: Ctimanex; Ederphytt: Pelsano; 
Pmri-med; Undext; Undex; Turk.: Fungecyt Undo-Talk; UK: 
Ccancí; Healthy Feec Mycota; USA'. Breraee Mist Foot Powden 
Demiasept Amiỉungal; Gordochom; Phicon-F.
Phormacopoeíol Preparatiom
USP 36: Compound Undecylenic Add Ointment

V o r i c o n a z o l e  IB A N , U SA N , r iN N i

I UK-,109496; Vonconazol; Voriconazolum; Vorikonazol; Bop- 
;MKOHa30Xl.
;(2fl,3S)-2-(2,4-Difluorophenyỉ)-3-(5-fluoropyrifnidln-4-yi)-1- 
(Í2,4-tríazol-l^|)butan-2-ol. .

'G16H, 4NjF30=349.3
'GẬS —  .Ú723ÚS24. ‘ c
'ATC,-^J02AC03 1
ATC Vet —  QJ02AG)3. ' .‘ ;
u tiìt —  JFU09I87TR ' -  - T  '

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Voriconazole). Avvhite or almost whỉte powder. 
Very slightly solubỉe in vvaten ừeely solubỉe in acetone and 
in dichloromethane. ư  the substance is sterile, store in 
aữtight containers.

USP 36: (Voriconazole). A white to almost white povvder. 
Very slightly soluble in waten íreely soluble in acetone and 
in dichloromethane.

Uses and Administration
Vorìconazole is a triazole antííungal' used mainly in 
immunocompromised patients for the neatment oỉ invasive 
aspergillosis (p. 563.1), candidaemia (p. 564.1) in 
non-neutropenic patìents. Quconazole-resistant serious 
invasive candidiaỉiỉ, oesophageal candidiasis, and serious 
hmgal inỉections due to Scedosporium. and ĩusarium spp.

Voriconazole may be given oralỉy or intravenously. It has 
also been used topically, usually as a 1 % eye drop, in  the 
treatment of certain hingal and protozoal eye inĩections (see 
below).

Oral doses as Blm-coated tablets should be taken at least 
1 hour beíore, or 1 hour aỉter a meal; oral suspensions 
should be taken at least 1 hour beỉore, or 1 to 2 hours aỉter a 
meal.

The ỉollowing oral loading doses of voriconazole are 
given every 12 hours for the first 24 hours:
• adults and adolescents weighing more than 40 kg: 

400mg
• under 40 kg: 200 mg 
Subsequent oral maintenancedoses are:
• adults and adolescents over 40 kg: 200 mg tvvice daily, 

increased to 300 mg tvvice daUy ữ the response ís 
inadequate

• under 40 kg: 100 mg rvvice đaily, increased to 150mg 
twice daily u the response ỉs inadequate

Intravenous loading doses o í voriconazole are:
• adults and adolescents: 6 mg/kg every 12 hoùrs ỉor the 

fiist 24 houts
Intravenơus maintenance doses are:
• adults and adolescents: 4  mg/kg twice daily; a Iower dose 

of 3 mg/kg twice daily may be suitable ỉor candiđaemia In 
non-neuttopenic patíents or for 'deep tissue Candida 
inỉectionỉ, or for patients unable to tolerate the hỉgher 
dose

Intravenous inhisions should be given at a maximủm ra te of 
3 mg/kg per hour over 1 to 2 hours. UK licensed product 
ỉníonnadon recommends that intravenous therapy should 
not be given ỉor longer than 6 monthỉ.

Doses of voriconazole may need to be modihed in 
patients with hepatic or renal impairment (see belovtr).

The dose o{ voriconazole may also need to be adjusted for 
the management of signihcant drug interactionỉ. Increased 
oral mainténance doses of 400 mg, 'and 350 mg twice daily 
have been suggested vvhen voriconazole must be used with 
phenytoin or riíabutin respectively; íor patientỉ weighing 
ĩess than 40 kg, a dosẽ of 200 mg twice daily is 
recommended. For intravenous voriconazoIe, the main- 
tenance dose should be incxeaỉed to 5 mg/kg tvrice daily. 
When given with eíavữerư, the maintenance dose of 
voticonazole should be increased to 400 mg tvvice daily; the 
dose of efavừcnz must also be adjusted. ỉor details, see Uses 
and Administration of E£avirenz, p. 975.1.

For detaib of doses in children. see belovv.

Reviews.
1. Muijsers RBR. t í  a i  Voricooaxole; in  the treatxnent of ỉnvasive 
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Administrotion in children. In the ƯK voriconazole Is 
licensed íor use in children íor the ưeatment o! invasive 
aspergillosis, candidaemia in non-neuưopenic patìents, 
serious fluconazole-resistant invasive candidiasis, and ser- 
ious inỉecdons caused by Sadosporium or ĩusarìum spp. 
Childien hom 2 years of age. and young adolescentỉ (12 
to 14 years of agẹ) .vreighing less than 50 kg should be 
ưeated with intravenous voriconazole initially and then 
switched to oral treatment only ư dinically appropriate. 
The ỉollovving doses are suggested: . . ..
• ỉor ỉntravenous use: a loading dose oỉ 9mg/kg tvvice

• daily íor the first 24 hours, ỉollotved by a maintenance
• dose oi 8 mg/kg tvrice daily; the inlusion ra te ỉhould not 

exceed 3 mg/kg per hour
• for oral use: 9mg/kg (to a maximuin o ỉ 350mg) ttvice 

daily of the oral suspension; doses shouỉd be taken at 
least one hour beíore, or two hours aỉter a meaỉ

Adult doses are suggested for young adolescents (12 to 14 
yean of age) vveighing 50 kg or more, and for adoỉescents 
aged 15 to 17 years (see above).

In the USA voriconazole is not licensed tor use in 
chlldren; hovvever, the American Academy of Pediatrics1 
suggests it may be given orally or mtravenously from 2 years 
of age; recommended doses are similar to those for the UK.

ỉ , American Academy Pedỉatxics. 2012 Red Book: Report o fth t Commừue 
ơn lnfecáota Dừeasa, 29th ed. Eỉk Grove VUlage. nunoỉs. USA; American 
Academy of pẽdỉaoỉcs. 2012.

Adminislrotỉon in hepatk impatnnent. No dosage adjust- 
ment is necessary when voriconazole is given to padents 
with acute hepatic impairment but doses shouỉđ be modi- 
fied in patients with chronic disease. Patìents with miỉd to 
moderate hepatic drrhosis (Child-Pugh category A and B) 
should receive the Standard loading doses oỉ oial or ìntra- 
venous voriconazole (see Uses and Administration, above) 
but maintenance doses should be halved. Doses íor 
patíents with severe hepatíc drrhosis (Child-Pugh category 
C) have not been establlshed.

Admiràstraiion in obese patients. Aỉthough the ideal vori- 
conazole dose regimen in  obese patients has not been 
determined, it has been ỉuggested that an intravenous 
dose regimen based on the adjusted body-weight will give 
a voriconazole area under the curve ãmilar to a 
non-obese patient1 On the other hand, a smdy that eval- 
uated the steady-state plasma pharmacokinetics of oral 
voriconazole in a small number o( heaỉthy subjects with 
dass n  obesity or greater conduded that adịustment o{ 
oral doses does not appear to be necessary on the basis of 
bbdy vveight.2

1. Dỉdoneyer Ki, Kỉeỉ PJ. Dosỉng vorỉconaxole ỉn  an  obese patỉenL ơ in  
lĩtfa t Da 201 ỉ;  53: 745.

2. Pai MP. Lodise TP. Steađy-state plasma phannacokinetia  of oraỉ 
vorìcooazoỉe tn òbese adults. Arứimiơob Agenís ChmoUttr 201 ỉ ;  55: 
2601-5.

Admỉnislrotìon in renai impairment. No dose adjustment 
is needed ỉor oral voriconazolẹ in patients with renal 
impairment. Patients with a ẹreatinine deaiance less than 
50 mL/minute should receivé oral voriconazole instead of 
íntravenous voriconazoIe. as accumulaúon of the ỉntra- 
venous vehide, sulíobutyl ether beta-cydodextrin sodỉum 
(SBECD), may occur. When intravenous voriconazole is 
considered justifled in su ch patients, serum creatinine 
should be dosely monitored and consideratỉon given to 
changing to the oral route if increases occur. A rettospec- 
tive, obsetvational ỉtudy1 in a smaỉl number of patients 
treated with either oral or intravenous voriconazole for a 
minimum of ỉ  consecutive days and with a creatinine 
dearance o( less than 50 mL/minute, íound that the route 
o( administratìon and/or baseline renal hinctìon were not 
prcdictors of wonening renal dysfunctìon after 3 to 7 days 
o{ consecutìve treatmcnt. The strongest predictors ỉor 
renal dystuncúon vvere reported to be underiying disease, 
baseline liver ứnpairment, and the concomitant use of 
other drugs su ch as penidllins, ũuoroquinolones, and 
immunosuppressants; ữeatment with Quconazole within 
30 days of staróng voriconazole ưeatment was also identi- 
Bed as a major risk íaaor ỉor renal dysỉunctỊon by day 3.

Although voriconazole is haemodialysed. ỈIO dose 
adjustment is required íor patients on haemodialysis.

1. NcotỊĩOt D. t í  ềl. A dm ioinnU oa oí voncoũizale  !a padenu  «viử) rcnal
dysAÍnction. a in  lnpnt Oà 2012; »4: 913-21.

Eye infections. Topical voriconazole, either alone or com- 
bined with other therapy, has been investigated for the 
treatment of various types of tungal eye irưectìon.1 Vorico- 
nazole 1% eye drops Were ỉound to be successỉul as fim- 
line treatment in a patient with keratitis caused by C a n d id a  
a lb ic a n s .1 Effecnve salvage ưeatment of Sced o sp o riu m  a p ios-  
p e r m u m  keratiris has also been reported with topical vori- 
conazole in a patient who relapsed aỉter ữeatment with 
topical natamydn.1 Additionally, the use of topical plus 
oral voriconazole has been ellective for A sp e rg illu s  f u m i$ a -  
t u s  keratins reừactory to treatment vvith topical natamy- 
cỉn, topícal amphoteridn B, and systemỉc ketoconazole.4

Topical voriconazole has also been tried ás an adjunctive 
treatment for A c a n th a m o tb a  keratitís unresponsive to 
Standard ưeatment with chlorhexidine and hexamidine.5 
Of three eyes additionally treated vvith voriconazole 1 % eye 
drops, 2 had dlnical resolutíon of disease. Recurrent disease 
in one eye was successhilly ưeated with voriconazole by 
intraỉtromal injectìon.

t .  K aripnsid SM. t t  al. V o ita x u io le  In the  t ra a n e n c  oI  tungal eye 
inTectioni: a revirrv of cu iren t Uterattire. B rJ  Ophthalmol 2008; 9 2 :8 7 1 -

2. Al-Bidriyeh D .«  aL ỉu c c ra ỉu l  m e  01 topkal voricoM tole 1% alone 13 
Sríi-Iine andluĐgaỉ ĩherapy  a g a ỉu t CatuUda aỉbỉcans keratỉds. A m  
ĩhermaeotíur 2009; 4 3 :2 (0 3 -7 .

3. Al-Bidrtyeh D; <f cl. súccesstul sahrage tteatm ent 01 Scedosporium 
apiospẹnsiun ken iid s  n d th  lopical TpricoDaaole ah cr ỉaihite o í 
natam ydn. Aiut P ham eaO ur  2009; 4 3 :1 139-42.

4. Mehta H. tí  ai. Voricooaaote lo r the treatm em  oí reừaclory Aiperginus 
íumỉgatus kerathh . Inắỉan J  Ophthaỉmot 2008; M : 243-3.

3. Bang s. a  tl .  Treatmcnt w ith  voricooatole in  3 e y a  w ith  reslỉtant 
Acaãuiamocba keratídi- A m  J  ữpkthebnữl 2010; Ỉ49: 66-9. .
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Fusario$is. The results oỉ a reơospective study1 suggest 
that voriconazole may have a role in the ưeatment of dis- 
seminated ĩusarìưm iníectìon in severely immunocompror 
mised patients; in the study o{ 73 ũnmunocompromised 
padents with invasive íusariosis, 47% had complete or 
partiál response to voriconazole therapy after a median of 
57 days of therapy. Most patients had fai]ed prior antiỉun* 
gal therapy.

I. Lortholary o ,  ct ai. International retrospectlve analysỉs of 73 cases oí 
ínvasive Íusartoíỉs treated  w ỉth  voriconazole. Antìmieroò ẢỊtíứs 
ơttmoửưr 2010; 54:4446-50.

Adverse Effects
The most commonly reported adverse eííects with 
voriconazole are visual disturbances, íever, rashes. nausea, 
vomitũig, diarrhoea. abdominal pain, headache, sepsis, 
respiratory disorders, and peripheral oedema. There have 
been some serious hepatic reactions induding fatahtìes. 
Skin reactions have induded rare cases of erythema 
muWforme, Stevens-Johnson syndrome, and toxic epider- 
mal necrolysis. Photosensitìvity reacxions may occur and are 
more likely during long-tenn treatment; some patients with 
phototoxic skin reactions vvhile on long-term voriconazole 
treatment have gone on to develop melanoma or squamous 
cell cardnoma of the skin (risk íactors indude skìn 
phototype, cumulative exposure to sunlight. and immuno- 
suppression, particularly ol a chronic nature).

Other adverse eữects reported as being common during 
treatment with voriconazole indude: chills, ílu-like 
syndrome, asthenia, back pain. chest pain. injection site 
reactions, fadal oedema, hypotension. sinusitis, altered liver 
hmctíon tests, jaunđice, cheilitis, blood disorders, hypokal- 
aemia, hypoglycaemia, dizziness, halludnanons, coníusion, 
depression, anxiety, ơemor, agitation, paraesthesia, pru- 
ritus, alopeda, exíoliatìve dermacitis, acute renal íailure, 
and haematuria. Hypersensitivity reactions, induding 
anaphylaxis, have occurred rarely.

Effects on the blood. Fever and leucocytosis with eosino- 
phìlia in one patient has been attríbuted to voríconazole 
treatment.1

1. YishnubhoUa p, tí ai. Fcvcr and eosioophiUa assotíated with 
voriconaiole. Ann Pharmacother 2004; 38: 900-901.

Effeds on plasma-Auoride conceniration. Voriconazole 
contains 16.3% Suorine by vveight and cases of elevated 
plasma ũuoríde concentrations have been reported ỉn 
transpỉant patíents taking notmal doses of oral voricona- 
zo!e for longer than 6 months. Long-term use of oral vori- 
conazole has aỉso been associated with painỉul periostitìs 
and exostoses; plasma Auoride leveỉỉ decreased and symp- 
toms improved on stopping voriconazole.'

1. VVermers RA. a  a l. Pluoridc excen  and pcriostỉds in ưansplant patienu 
receìving long-terra vorìconazole thcrapy. Oiiỉ lnfta Dừ 2011; 52: 604- 
l ĩ .

Effeds on the heart. Bradycardia with a prolonged QT 
inteival and asymptomatic episođes oỉ torsade de pointes 
occurred in a 15-yeax-old patient. aher 3 yyeeks o( vorico- 
nazole therapy at usual doses.1 All drug ưeatment was 
stopped but the eữects recurred on rechallenge wlth a 
small dose oỉ voriconazole.

Arrhythmia also occurred In an elderly patient alter 40 
days of treatment with oral voriconazole at usual doses.2 
Voriconazole treatment was stopped and the panent’s QTc 
retumed to baseline with supportíve treatment (see 
p. 1537.1). However, 2 days later otal voriconazo!e was 
re-started at the same dose and the patient developed 
episodes. of torsade de pointes. VoriconazoIe vvas again 
stopped but the next day the patient deveỉoped a íatal 
polymorphỉc ventricular tachycardia despite serum-vorico- 
nazole concentrations being below the lovver limit of 
detectíon. The authors considered that repeat doses of 
voriconazole may have led to the accumulation of acúve 
compounds that predisposed to arrhythmia or that a drug 
interactíon wỉth the proton pump inhibitor lansoprazole 
couỉd have inhibiteđ the metabolism oi voriconazole (see 
also under Interaction. belovir).

1. Aũeạn Y. tí  aL Voiiconazoỉe*induced QT ỉnterval proỉongation and 
ỵentricuỉar tachycardỉa: a noa-concencratíon-dependent adverse effeo. 
CBn bựeứ Dừ 2004; 39; C49-C32.

2. Tsuboỉcura M. t í  a i  Fata! dysrhythm ia foĩlowtng Inidaóon of 
ỉansopm ole duiing a long-tenn coune of voTỈcooaxoỉe. Jũ ù t Pharmacoỉ 
2011; 51; Ì4SS-90.

Effech on the Dver. A patient who developed hepatotoxi- 
dty (líver enzyme values > 1 0  times the upper limit of 
nonnal) and a severe cutaneous reaction during high-dose 
oral treatment with voriconazole for aspergiUosiỉ was sub- 
sequently treated with high-dose intravenous voriconazole 
wỉứiout recurrence of toxìdty.1 The authors considered 
that oral use might have led to higher concentradons oí 
potentíally toxic metabolites, due to a fint-pass effect, 
although altematìve explanatìons were possible.

1. AIBenaar JW, n  a l. In travenou i vo riconuote  » h «  loxic oral 
aditúrústration- Á rtĩim icTob A g tn a  c h tm o lh rr 2010: 54:2741-2.

Effeds on the htngs. Cases of interstìtìal pneumonia have 
been reported in a few elderly patients after the use oỉ 
intravenous voriconazole. The condition resolved after 
voriconazo!e ơeatment was stopped; some patients were 
also treated with cortìcosteroids.1

1. Japanese Rbairoaceuticals and Međical Devicei Salety Inỉorraation no. 
2M  (iraied Occober 2011). AvaSablc ac http://www.pinda.go.jp/ 
cnglứh/scrvicc/pdf/prccautions/PMDSI-254.pdf (accesed 23/04/12)

Effeds on men toi íundion. There have been reportsu  of 
patients having halludnadons (auditory or visual) during 
ưeatment vvith voriconazole. In one study 18 oỉ 415 
patients (4.3%) given voriconazole had visual halludna- 
tions compared with 2 of 422 (0.5%) gỉven amphoteridn 
B.1

1. Walsh TJ, ei tứ. Voricon«zoỉc compared wiih Hposomal ampbotericỉn B 
íor empirica! a n tư u n p ỉ therapy in padenu  wkh ncuưopenia and 
per^scóu  fever. N  B n $ l  J  M e d  2002; 346:225-34.

2. Agravvaỉ AX. Sherman I X  Voriconaxole-ỉnduced musicaỉ hallucina- 
tìons. Infetíkm 2004; 32: 293-5.

Precautìons
Acute renal íailure may occur with voriconazole and renal 
íunction ỉhould be monitored during treatment. Liver 
tunction should also be monitored beíore and during 
treatment vvith voriconazole. It should be used with caution 
in patients vvith hepatic impairment and doses may need 10 
be adjusted (see under Uses and Administration, p. 597.3). 
Visual diỉiuibances may occur and patients aKected should 
not dríve or operate hazardous machinery. In additíon. all 
patients, whether atíeaed by visual disturbances or not, 
should not drive at nighl, and should have their visual 
ỉunaion monitored if they are receiving voriconazole íor 
more than 28 days. Voriconazole has been assodated vvith 
QT ỉnterval prolongation and should therelore be given 
with caution to patieniỉ with potentially pro-arrhythmic 
conditions. Any electrolyte disturbances should be 
coưected, ư necessary betore starting ưeatment vvith 
voríconazole; the inơavenous form must not be given 
simultaneously with concenưated elearolyte iníusions or 
blood Products, even by separate lines. To minimise the rísk 
of phototoxidty, direct sun exposure should be avoided and 
suitable dothing and sunscreen wora. Treatment periods 
should be as short as possible, and long-term ưeatment (> 6 
months) shoulđ be considered only where the benefìts 
dearly outweigh the risks.

Voticonazole has been shovvn to be teratogenic and 
embryotoxic in animal studies and its use is generally not 
recommended during pregnancy. For a discussion ot the 
cautíon needed when using azole antìtungals during 
pregnancy, see under Pregnancy in Precautìons ot Flucon- 
azo!e, p. 579.3. Licensed product inỉormatìon recommends 
that women of child-bearing potential should use edectìve 
conưaceptíon during ơeatment with voriconazole.

Porphyria. The Drug Database íor Acute Potphyria, com- 
piled by the Nonvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centre Sweden, dassiTies voriconazole as 
probably porphyrinogenic it should be prescribed only for 
compelling reasons and precautìons should be considered 
in all patients.1

1. The Drug Database (or Acute Porphyria. Available au hop://www. 
drugs-porphyTia.org (accessed 24/10/ù )

Interactions
VoriconazoIe is metabolised by cytochrome P450 iso- 
enzymes CYP2C19, CYP2C9, and CYP3A4. Use of drugs that 
either uủũbit or induce these isoenzymes may increase or 
decrease plasma concentrations oỉ vonconazole, respec- 
tívely. Rưampidn has been sbown to decrease voriconazole 
plasma concentratìons and a simỉlar effea may be expected 
with carbamazepine, phenobaibital, or St John's vvort; use 
of voriconazole w ith these drugs is thereỉore 
contra-indicated.

Concentrations oi other drugs that are metabolỉsed by 
CYP2C19, CYP2C9, or CYP3A4 may be Inaeased bý 
voriconazole. Increased plasma concentrađons oí astemi- 
zole. cisaprìde, pimozide, quinidine, and teríenadine could 
be expected and concomiunt use is conưa-indicated 
because o( the risk oỉ cardiac arrhythmias induding torsade 
de pointes. Tỉse vvith ergot aỉkaloids such as ergotamine and 
dihydroergotamine is also contra-indicated because of the 
possible risk of ergotísm. Increased plasma concentratíons of 
ddosporin. sirolimus, and tacrolimus have been noted; use 
vvith sirolimus is contra-indicated, although ddosporìn or 
tacrolỉmus may be used provìdìng doses are reduced and 
concentratíons monitored. Likevvise. monitoring and 
possible dose reductíons of some opỉoid analgesics (such as 
alíentanil, íentanyl, hydrocodone. methadone, oxycodone, 
and suỉentanil) may be needed during concomitant use. 
Concentratìons of oral andcoagulants may be aỉỉeCTed and 
increased prothrombin time has occuưed with vvaríarin; 
monitoring should thereĩore be carried out. Close 
monitoring of blood glucose is necessary ư voriconazole is 
used with oral hypoglycaemics such as the sulíonylureas.

Dose reductíons may be needed for some statíns, caldum 
channel blocken, NSAIDs, vinca alkaloids, and somt 
benzodỉazepines (su ch as alprazolam, midazolam, ant 
triazolam) ư theứ plasma concentratíons are lncreased.

Interacdons may occur where both voriconazole and tht 
other-diug are aữected. Examples are phenytoin anc 
riiabutìn (where concentrations of vonconazole are ređucec 
but those oỉ phenytoin or riỉabutin are increased). Ií it b 
essential to give either drug with voriconazole, then ar 
increase in the dose o ỉ voriconazole is recommended (see 
Uses and Admũủstration, p. 597.2). With omeprazole, tht 
plasma concentradon of both drugs may be ỉncreased and i 
reduced dose of omeprazole is recominended (see undei 
Interacúons o( Omeprazole, p. 1874.1). Similar eỉtects ma) 
be noted bervveen other proton ptimp inhibiton and 
voriconazole.

Voriconazole may inhỉbit metabolism of non-nudeoside 
reverse ưanscriptase inhibitors and they in tum may eithei 
inhibit the metabolism oí voriconazole (e.g. delavừdine) OI 
induce the metabolism of voriconazole (e.g. eíavirerư and 
nevirapine); Ư co-admỉnistration oi voríconazole and 
efavừenz cannot be avoided, an increase in the dose of 
voriconazole and a decrease ín the dose of efavirenz is 
recommended. Similarly, voriconazole may inhibil metab- 
olism of HTV-protease inhibitors (e.g. saquinavir, amprena- 
vir, and nelíinavir) while they may in tum inhibit the 
metabolism of voriconazole. High doses of ritonavir (400 mg 
tvvice daily) signiGcantly decrease plasma concentrations ot 
voriconazole and co-adminisưation is contra-indicated. 
Similar effects have been seen wiih low doses of ritonavir 
(lOOmg tvvice daily) and use vvith voriconazole should be 
avoided vvhere possible. Indinavir, however, does not 
appear to interaa with voriconazole.

For further inlormatìon on interactions between drugs 
metabolised by the cytodirome P450 isoenzyme CYP3A4 
and azoles, seẽ under Iưaconazole, p. 585.1.

For reviews of drug interactions vvith azole antiỉungals, 
see Itraconazole, p. 585.2.

Antimicrobial Action
Voriconazole is a triazole antihingal that in sensitive fungi 
inhibits cytochrome P450-dependent enzymes resulting in 
the impairment of ergosterol synthesis in ỉungal ceU 
membranes. Voriconazole has a broad spectrum of a cú vi ty 
against aỉl Candida spetíes, induding Quconazole-resistant 
strains, as vveU as Asperyillus spp., Sadoĩporium spp., and 
Fusarium spp.

Reports oỉ breakthrough zygomy.cosis and other íungal 
iníections in ũnmunocompromised patients ưeateđ empiri- 
cally or prophylactically with voriconazole.1'*

ỉ . Marty FM. et ai. Breakthrough zygomycosis aher voricoaaiole Ịreaonent 
in redpỉenu  of henuiopỡietic stem-cell ưanspU ntỉ. N En$ì J  Mtd  2004; 
350: 950-2.

2. Sivvek GT. et ai. Invasỉve zygomycosiỉ in hematopoietíc stem ceỉỉ 
oanspUnt redpients receiving voriconaíolc prophylaxis. Cỉin ĩnfeứ Dừ 
2004; 39; 584-7.

3. ỉm hoỉ A. t í  a i  Breakthrough íungaỉ in/cCTìons in stem cd l tran>plant 
rcdpienu  recetving voriconazole. ơ in  btfea Dis 2004; 39: 743-6.

4. Oren L Breakthrough xygomycosỉs during^ enapirical vorícooazole 
Ihenpy ‘m  lebiile paiỉenu  with neuưopenia. Clin Ỉn/ecỉ Dù 2005; 40: 
770-1.

5. Vigouroux s, tí aỉ. Zygomycosb aher prolonged use of voriconaxoỉe ỉn 
ỉmmunocompromised patìents w ith hematologic disease: attentíon 
required. ơ in  Infeứ Dừ 200$; 40: e35-e37.

6. Triíĩỉio s. tí ai. Breaỉcthrough ỉungaỉ iníections aỉter aỉlogeneỉc 
hematopoietlc stem ceU transpỉanution in patỉems on prophyỉactỉc 
vorìconazoỉe. Bơnc Marrơw Trampỉant 2007; 40:451-6.

Pharmacolãnetics
Voriconazole has non-linear pharmacokinetics due to 
saturable metabolism. It is rapidly and almost completely 
absorbed írom the gasưointestinal traa. Peak plasma 
concentrations occur about ỉ to 2 hours aỉter an oral dose. 
Plasma protein bindmg oí voriconazole is about 58%. 
Voriconazole diỉfuses into CSP.

Voriconazole is metabolised by hepatic cytochrome P45Ơ 
isoenzyme CYP2C19; the major metabolite is the inactive N- 
oxiđe. Metabolism Via isoenzymes CYP2C9 and CYP3A4 has 
also been shown m vitro. About 80% of voriconazole is 
excreted in the urine.
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Sngle-ingrednnt Preparotions. Arg.: Víend; AustraL: Vỉend; 
AÙstrũr. víend; Belg.: vfend; Braz.: Vfcni CantuL: V leai 
chile. vfend; China: Rnup (ESÍfi#); víend (Jfi/L); Cz.: víend; 
Denm.: Víend; pin.: Vlead; Fr.: Víend; Ger.: víend; Gr.: víend; 
Hang Kottg: Vfend; Hang.: vfend; Indon.: víend; IrL: víend; 
Israel: Víend; ItaL: Víend; Malaysia: Víend; Mex.: víend; Neữu: 
víend; Norw.: vtend; NZ: Vfend; Phũipp.: víend; PoL: víend; 
Port: víend; Rus.: Víend (BKỘeHa); S.Afr.: Víend; singapore. 
víend; Spain: víend; Swed.: vfend; Suite: vtend; Thai.: 
víend; Turk.: víend; UK: víend; Ukr.: víend (BHỘenn); USA: 
vfcnd; Venex.: Vorcum.

The Symbol t  denotes a preparation no longer actívely marketed
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Antigout Drugs

This chapter deals with the treatment of gout and 
hyperuricaemia and the drugs used mainly for these 
disorders.

G o u t  a n d  h y p e r u r ic a e m ia

Uric acid is the final product of the metabolism of 
endogenous and exogenous purine in man. An excess of 
uric add, measured in the plasma as sodium urate, 
constitutes hyperuricaemia. A patient is usually con- 
sidered to be hyperuricaemic when plasma-urate concen- 
trations exceed
• 0.42mmol/litre (7mg per lOOmL) in men and

postmenopausal women
• 0.36mmol/litre (6 mg per lOOmL) in premenopausal ị

vvomen. I
Hyperuritaemia may be caused by an overproduction ot i 
urate (e.g. due to excessive dietary purine intake, cenain I 
cancers or their treatment, or, more rarely, enzyme delects ì’ 
of purine metabolism), or reduced urate excretion due [0 I 
renal disease, hypertension, or the intake of certain drugs ị 
such as thiaáde diuretics and some immunosuppressants Ị 
(such as dclosporin and tacrolimus). Other íactors ị 
contributing to hyperuricaemia indude hyperlipidaemia. 
obesity, alcohol consumption, and lead exposure.

At hyperuricaemic concentrations there is a risk of 
crystals of monosodium urate monohydrate being formed 
and deposited in synovial Đuid and various tissues. The 
presence of urate crystals in the synovial fluid leads to an 
inílammatory response in the aííected joint, commonly at 
the base of the big toe (podagra). The ensuing exquisite 
pain, tendemess, erythema, and swelling constitute the 
dinical maniỉestations oỉ acute inílammatory gouty 
arthritis. Repeated acute attacks may be assodated with a 
visible or palpable build up of crystal deposits (tophỉ) at 
various sites induding in and around the affected joint. 
Tophi release urate crystals into the synovial íluid after 
various stimuli and so cause íurther acute attacks, leading to 
chronỉc tophaceous gout. Intra-anicular and peri- 
articular tophi may cause gradual joint erosion, which, 
without ưeatment, results in disabling chronic gouty  
arthritỉs. Rarely, the kidney can be affected by urate 
deposits produdng a gouty nephropathy or by uric add 
calculi or stones (uric add nephrolithiasis or urolithiasis). 
Treatment airas to:
• alleviate the acute attack
• prevent fimưe attacks
• lower plasma-urate concentratlon.
Plasma-urate concemrations may be reduced by control of 
obesity and modiíication oi diet ánd alcohol intake. Drug 
treatment can relieve the pain of acute attacks but more 
prolonged therapy ỉor hyperuricaemia ứ generally only 
considered ư there are recurrent attacks of gout or there is 
renal involvement (see under Chionic Gout, below).

A cute gout. An attack of acute inAammatory gouty 
arthritis is best treated as soon as possible vvith an NSAID. 
Aspirin or other salicylates are not suitable since they may 
mcrease plasma-urate concentrations. Treatment is staned 
with high doses of an NSAID, the doses being reduced as the 
patient responds. Usually treatment can be w ith d ra w n  
within 1 to 2 weeks. Colchidne is an effective altemative; it 
may be used alone, or with an NSAID. Another altemative 
to NSAIDs or colchidne, for example in those for whom 
these drugs are conơa-indicated, is an oral or intramuscular 
corticosteroid. Inưa-artìcular corticosteroids are effective in 
acute monoarticular gout, or when used adjunctively in 
patients with polyarticular gout; iníection of joints should 
be exduded beíore injection. Canakmumab, a recombinant 
htiman monodona] interleukin-ip antibody, may be used 
for the tteatment of ữequent attacks when NSAlDs, 
colchidne, and repeated courses of corticosteroids are 
ữiappropriate or inelỉectìve. Inưavenous, inưamuscular, or 
subcutaneous corticotropin has also been used, alone or 
adjunctively. Other therapies for acute gout indude 
adjunctive anaỉgesics and topical ice. Drugs used for chronic 
gout (allopurínol or the uricosurics) should not be started 
during an acute attack since they can exacerbate and 
prolong it (see belovv).

Chronic gout. If the patient suffers {requent acute 
attacks or develops tophaceous gout, or has renal 
complications as a result of urate overproduction, then 
long-tenn neatment of hyperuricaemia may be needed. 
Such urate-lowering therapy should not be started 
during an acute attack, or for 2 to 3 weeks thereaíter, as 
Đuctuations in urate concentration may ptolong the existing 
attack or trigger a new one. Treatment involves inhibiting 
the production of uric add or enhandng its urinary 
excretion, in order to maintain a serum urate concentrarion 
at or below 0.3 or 0.36mmol/liưe. Hyperuricaemia due to ỉ

overproduc tìon  of urate is ưeated with allopurinol, which 
inhibits the enzyme xanthine oxidase, involved in purine 
metabolism. Hyperurìcaemia assodated vvith u n d ere xcr tt ìo n  
of uric add can be ơeated with either aUopurinol or a 
uricosuric such as probenedd or sulflnpyrazone.

Allopurinol is most commonly given as íirst-line therapy, 
but may be combined vvith or replaced by uricosurics if 
treatment fails. Allopurinol should also be used for patients 
vvith renal urate deposits or vvith uric add renal calculi as it 
reduces urolíthiasis. Febuxostat is an altemative xanthine 
oxidase inhibitor (or those patients vvho cannot take 
allopurinol.

Wiih either treatment there is mobilisation of urate 
crystals from established tophi, as the plasma-urate 
concentration falls, which can trigger íurther acute attacks 
of gout. Patients are thus also given prophylaxis with an 
NSAID or colchidne from the stan of urate-lovvering 
treatment until at least a month after the plasma-urate has 
been reduced to an acceptable concentration; up to 6 
months of prophylactic cover has been recommended.

Once the hyperuricaemia is corrected. the patient 
continues to receive therapy with allopurínol or uricosurics 
indeỉinitely. If an acute attack occurs during such 
maintenance therapy. this therapy should be continued to 
avoid Auctuations in urate concentration, and the acute 
attack treated in its own right. For chronic gout thai is 
reíractory to conventional urate-lovvering therapy, pegloti- 
case, a recombinant form of urate oxỉdase. may be tried.

Surgery may have to be considered for patients severely 
aỉíected by chronic tophaceous gout.

Reíerences to gout and its management are given 
belovv.1’14

1. Anonymous. Gouí in prỉmary care. DntỆ Ther Bult 2004: 42: 37-40.
2. Schỉesinger N. M anagement of acute and chronic gouty anhritis: presem 

ỉiate-oí-the-art. Drugs 2004; 64: 2399-24 ỉ 6.
3. VVonmann RL. Reccm advances in the m anagement of gout and 

hypemriceniia. Curr Opin Rheumđiol 2005; 17: 319-24.
4. Underwood M. Goui. ơ in  Evid 2005; 13: 1435-44.
5. Suresh E. Diagnosỉs and m anagement oí gouĩ; a raiionai approach. í

Poỉtgrad Med J  2005; 81: 572-9. !
6. Teng GG, et aĩ. Paihophysiology, dínical preseruation and treatmem oi í 

gout. Drugs 2006; 66: 1547-63.
7. Underwood M. Diagnosis and m anagement of gout. BMJ 2006; 332: 

1315-19.
8. Zhang w , et aỉ. EULAK rvidence based recommendatỉons íor gout. Part 

Ũ: Management. Report o! a task ỉorce oi ỉhe EULAR Standing 
Commỉnee for International CUnical Studỉes Induding Therapeutics 
(ESCISrT). A m  Rhcum Dừ 2006; 69: 1312-24.

9. iordan KM, ei ai. Đrỉtỉsb Sodecy íor Rheumatology and Brítish Health 
Proỉessionals In Rheumatology Standardỉ. Guidelines and Audii 
Working Group (SGAVVG). Brỉtish Sodety for Rhcumatology and 
Britỉsh Health Prolessionals in Rheumatology guideline ỉor the 
management oỉ gout. Rheumaiology ịOxỊord) 2007; 46: Ỉ372-4. Aỉso 
available at: hnp://rheumatology.oxfordjoùmals.org/cgi/reprim/46/8/ 
1372 (accessed 22/04/08)

10. Tausche A-K, et aì. Gout—current diagnosis and ireatmenL Dtsck Arữebỉ 
Int 2009; 106: 549-55.

ỉ 1. Undenvood M, Adebajo A. Gout, hyperurícaemia and CTystaỉ arthrítiỉ.
In: Adebajo A, ed. ABC of rheumatơlogy. 4th ed. Chichesten Wiley- 
BUdnvelỉ, 2010: 59-64.

12. Rỉchette p, Bardin T. Gout. Lancet 2010; 375: 318-28.
13. VVilson JF. In the dinic. Gout. A m  ìntem Med 2010; 152: [TC2-2-ĨTC2-

14. Correaion. ibìd:, 479-80.
14. Bhansing KJ. tí  ai. Gout: a dinical syndrome illustraied and discusscd. 
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Allopurinol IBAN, USAN, riNNI

Allopũrinol; Allopurinoli; Allopurinolo: Allopurinolum; A llo  
purynol; Alopurinol; Alopurinolis; BW-56-l 58; HPP; NSC-1390; 
A nnonypuH O /1 .
CshXÓ=136.1
CAS —  315-30-0 (allopurinol);! 7795-21 -0 (alíopurinol sodium). 
ATC —  M04AA01.
ATC Vet —  QM04AA0Ì. 
um  —  63CZ7GJNSI. - ■

Description. Allopurinol is a tautomeric mixture of 1H- 
pyrazolo[3,4-</]pyrimidin-4-ol and l , 5-dihydro-4H-pyrazo- 
lo[3,4-(/]pyrimidin-4-one.
Pharmacopoeias. In Chin., E u r . (see p. vii). Int., Jpn. and us. 
Ph. Eur. 8: (Allopurinol). A white or almost white povvder. 
Very slightly soluble in water and in alcohol; dissolves in 
dilute Solutions of alkali hydroxides.
USP 36: (AUopurinol). A fluffy vvhite to oữ-vvhite potvder 
having only a slight odour. Very slightly soluble in vvater 
and ÚI alcohol; practically insoluble in chloroíorm and in 
ethen soluble in Solutions of potassium and sodium 
hydroxides.

Incompatibility. Allopurinol sodium as a 3 m g/m l solution 
in 0.9% sodium chloride was visually incompatible with 
amikadn sulíate, amphotericin B, carmustine, ceíotaxime 
sodium. chlormethine hydrochloride, chlorpromazme

hydrochloride, dmetidine hydrochloride, clindamydn 
phosphate, cytarabine, dacarbazìne, daunorubidn hydro- 
chloride, diphenhydramine hydrochloride, doxorubicũi 
hydrochloride, doxycydine hydate, droperidol, Aoxuri 
dine, gentamidn sullate. haloperidol laaate. hydroxyzint: 
hydrochloride, idarubidn hydrochloride, imipenem wiứ. 
dlastatin sodium, methylprednisolone sodỉum sucdnate 
metodopramide hydrochloride, minocydine hydro 
chloride, nalbuphine hydrochloride. netilmiđn sulíate 
ondanseưon hydrochloride, pethidine hydrochloride, pro 
chlorperazine edisilate, promethazine hydrochloride, sod 
ium bicarbonate, streptozodn, tobramydn sulíate, anc 
vinorelbine tanrate.’

1. Trìsseỉ LA, Martinez JF. Compatìbility of allopurinol sodium vviứ 
selected drugs during ỉim ulated Y-site administration. Am J Hosp Pham 
1994; 51: 1792-9.

U ses a n d  A d m in is t r a t io n

Allopurinol is used to treat hyperuricacmia (aboveí 
assodaied with chronic gout, acute uric acid nephropathy, 
recurrent uric add stone íormation, certain enzyme 
disorders, or cancer and its treatment (see Tumour Lysis 
Syndrome, p. 730.2). It is not used for asymptomatic 
hyperuricaemia. Allopurinol is also used in the manage- 
ment of renal calculi caused by the deposition oí calcium 
oxalate (in the presence ot hyperuricosuria) and of 2,8- 
dihydroxyadenine (see Renal Calculi, p. 602.1). It may have 
the potential to reduce oxidative stress by blocking the 
production of free radicals and is an ingredient of kidney 
preservation Solutions. In addition allopurinol has 
antìprotozoal activity and has been used in leishmaniasis 
and American trypanosomiasis.

Allopurinol is used in gout and hyperuricaemia to 
inhibit the enzyme xanthine oxidase, thus preventing the 
oxidation of hypoxanthinc to xanthine and xanthine to uric 
add. The urinary purine load, normally almost entirely uric 
add, is thereby divided betvveen hypoxanthine, xanthine, 
and uric add, each with its independent solubility. This 
results in the reduaion of urate and uric add concentrations 
in plasma and urine, ideally to such an extern that deposits 
of monosodium urate monohydrate or uric add are 
dissolved or prevented from íorming. At low concentrations 
allopurinol acts as a competitive inhibitor oĩ xanthine 
oxidase and at higher concentrations as a non-competitive 
inhibitor. Hovvever, most of its aaivity is due to the 
metabolite oxipurinol which is a non-competitive inhibitor 
of xanthine oxidase.

Allopurinol is used in ch ro n ic  g o u t  to correct hyperuric- 
aemìa, reducc the likelihood of acute attacks, and prevent 
the sequelae of chronic gout. Initially, it may increase 
plasma-concenưations of urate and uric acid by dissolving 
deposits. This can trigger or exacerbaìè acute attacks, so 
allopurinol should not be started until an acute attack has 
completely subsided, and treatment should be started with a 
low dose and increasedgradually; an NSAID (but not aspirin 
or salicylates) or colchidne should also be gi ven íor at least 1 
month aíterhyperuricaemia is correaed. It may take several 
months to deplete the uric add level suílidently to control 
acute attacks.

A suggested oral starting dose of allopurinol is lOOmg 
daily, gTadually increased by lOOmg for example at vveekly 
intervals until the concenưation of urate in plasma is 
reduced to 0.36mmol/litre (6 mg per lOOmL) or less. A 
daily dose range of 100 to 300 mg may be adequate for those 
vvith mild gout and up to 600 mg for those with moderately 
severe tophaceous gout. The maximum recommended daily 
dose is 800 mg in the USA and 900 mg in the UK. Up to 
300 mg may be taken as a single daily dose; larger amounts 
should be taken in divíded doses to reduce the risk of gastric 
irritation. Taking allopurinol aíter (ood will also minimise 
gastric irritation. Patients should maintain an adequate íluid 
intake to prevent renal xanthine deposition.

Doses of allopurinol should be reduced in patients vvith 
renal impairment (see p. 601.1)

w hen used for the p r e v e n ú o n  o f  u r ic  a c id  n e p h ro p a th y  
a sso d a ted  w ith  cancer th e r a p y  600 to 800 mg may be gi ven 
daily, generally for 2 or 3 days belore starting the cancer 
treatment. A high íluid intake is essential. Maintenance 
doses of allopurinol in patients with hyperuricaemia 
secondaxy to cancer or cancer chemotherapy are similar to 
those used in gout and are given according to the response.

Allopurinol sodium has been given by intravenous 
iníusion in sodỉum chloride 0.9% orglucose 5% topatients 
(usually cancer patients) unable to take allopurinol orally. 
The recommended dose in adults is the equivalent of 
allopurinol 200 to 400mg/m2 daily up to a maximum of 
600 mg daily. Allopurinol sodium 116.2mg is equivalent to 
about lOOmg of allopurinol.

All cross-reíerences reíer to-entries in Volume A
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The oral dose of allopurinol recommended ỉor the 
management-oí recurrent caldum oxalate renal calcull ỉn 
padents with hyperaricosuria is 200 to 300 mg dally, 
ádjusted on the basis of subsequent 24-hour urinary urate 
excretion.

For doses in children, see Adminiỉtration in Childreii, 
below.
Administration in chíldren. The main use of allopurinol in 
children is for hyperuricaemia assodated with cancer or 
cancer chemotherapy or with enzyme disorders. The 
dosage used may vary: in the UK an oral dose of 10 to 
20mg/kg daily, up to a maximum of 400 mg daily, is 
reeommended for children under 15 years of age, while in 
the USA the dose is 150mg daily for children under 6 
years of age and 300 mg daily íor those aged 6 to 10 years, 
adjusted ư necessary after 48 hours.

Administration in hepatic impairment. UK licensed pro- 
duct iníormation recommends that reduced oral doses of 
allopurinol be used in patients with hepatic impaiiment, 
and that liver hmction should be periodically monitored 
in the early stages of therapy.

Administratíon in renol impairment. Excretíon of allo- 
purinol and its active metabolite oxipurinol is mainly Via 
the kidneys aìnd thereỉọre the dosage should be reducẽd in 
renal impairment according to creatinine dearance (CC).

In the USA the íollovving doses are suggested for oral and 
inttavenous use:
• cc 10 to 20 mL/mìnute: 200 mg daily
• cc less than lOmL/minute: no more than lOOmg daily
• cc less than 3 mL/minute: consider also a longer dosage 

interval
In the UK a maximum initial oral daily dosage of lOOmg is 
recommended for those wỉth renal impainnent, increased 
only iỉ the respọnse is inadequate. Doses less than 100 mg 
daily or lOOmg at intervãis longer than 1 day arẽ 
recommended for those with severe renal insuffidency. 
Because of the impredsỉon of low creatinine dearance 
values, it is suggested that, iỉ íadlitíes are available ỉor 
monitoring, the aỉlopurinol dose shouỉd be adjusted to 
maintain plasma-oxipurínol concentrations below  
100 micromoles/liưe (15.2 miơograms/niL). A suggested 
altemative dose for patients requiring dialysis tyvo or three 
times weekly is 300 to 400 mg allopurinol immediately after 
dialysis only.

The diỉ&culties of maintaining an appropriate dose in 
such patients were illusưated by a study1 in New Zealand 
involving 227 allopurinol-treated patients. The guidelines 
used suggested maintenance doses based on cc as follows:
• less than lOmL/minute: 100mg every 3 days
• IOmL/minute: lOOmg every 2 days
• 20 mL/minute: 100 mg daily
• 40mL/minute: 150mg daiỉy
• 60 mL/nũnute: 200 mg daily
The recommended dose or less was used in the majority of 
cases (183 of 227). líovvever, of 214 patients for whom 
serum-uric add concentrations were available, only 48 
achieved values of 0.36 mmol/lỉơe or less. The proportíon of 
patients achieving acceptable serum-uric add concentra- 
tions was higher (38%) in patients given higher than 
recommended doses than in those oa  doses recommended 
by the guidelines (19%). Although guidelines might be 
useíul for initial dosing, longer term use could lead to 
inadequate control of hyperuricaemia.

1. Dalbeth N. t t  al. Doje ad juỉtm em  of allopurinol according to creatinine 
dcarancc does no t providc adcquate coiiưoỉ of hyperuricemia in 
paticnts w ỉth gout. J  Rhtíimatoi 2006; 33: 1646-50.

Angina pectoris. AUopurinol has been investigated íor its 
apparent anti-ischaemic eííects in angina (p. 1254.3). A 
randomísed study1 in 60 subjects with chronic stable 
angina íound that high-dose allopurinol signi&cantly 
improved exerdse tolerance compared with piacebo. A 
proposed mechanism was enhanced myocardial oxygen 
and ATP balance, possibly supplemented by improved cor- 
onary blood flow and reduced left ventricular aíterìoad.

I. Noman K  t í  aỉ. Effect oỉ high-dosc alỉopurìnoỉ on exerđse ỉn patíents 
w ith chronic stable angina: a randomỉsed. placebo conưolled crossover 
IriaL Lancet 2010; 373:2161-7.

Bipoiar disorder. A double-blind study was conducted in 
141 adults with bipolar disorder (p. 397.2), diagnosed as 
being acutely manic with or vvlthout psychotic íeatures. 
Patients received lithium and were randomised to either 
oral allopurinol 600 mg daiỉy, oral dipyridamole, or pỉace- 
bo. Improvements in mania were signiỉicant for those ran- 
domised to aỉỉopurinol and were assodated with decreas- 
ing uric add concentrations, suggesting a role for 
purinergic System dysíunction in mania.1

1. M achado-Vỉdra R, tt  í / .  A  double-blind. randotnned, placebo- 
conơollcd 4-w eek study on the elHcacy and saícty o f the purinergíc 
agents aUopurinoI and dipyildamole adjunctive to  Uthiutn In acute 
bipolar manìa. ]  ơ ă t Psydtkny 2008; 69: 1237-45.

Diagnosiỉ and testing. Dehdency of the enzyme omithine 
carbamoyltransíerase can result in severe CNS dysíunction 
or even in death, and identiAcation of women at risk of

being carriers of this genetic enzyme deũdency has been 
described.1 The enzyme dehdency causes carbamoyl phos- 
phate to accumulate, which stimulates the synthesis of 
orotỉdine. The test relies on giving a single dose oỉ allo- 
purinol, which will, in carriers, greatly increase the 
urinary excretion of orotídine. Hovvever, mutation analy- 
sis is now more usually used to establish the diagnosis.

1. Hauser ER, t í  al. AOopurinoMnduced orotidỉnuria. N  En$l J  Med 1990; 
322: 1641-5. Correcrion. Md. 1997; 336: 1335.

Epilepsy. Reduction in the ừequency of seizurẹs has been 
descnbẽd in some patients with severe or intractable epi- 
lepsy (p. 506.1) when allopurinol was added to their exist- 
ing antiepileptíc therapy.1-4 Although the mode of action 
was unknovvn it was noted that the patlents were not 
hyperuricaemìc and that allopurinol did not affect plasma 
concentrations of existing antiepileptics.1 Hovvever, others5 
have seen no beneũt.

ỉ . DeMarco p, Zagnonỉ p. Allopurinol and severe epỉlepsy. Natroỉogy 1986; 
36: 1538-9.

2. Tada H. t í  al. CUnỉcaỉ effects of aỉlopurlnol on  Ỉntracỉable epilepsy. 
Epilepxia 1991; 32: 279-83. '

3. zágnonỉ PG, t í  ai. Aỉỉopuiínol a ỉ an add-on thcrapy ỉn reừactory 
epilepsy—* double-blỉnd placebo-controlled randomỉsed study. Epikpsia 
1994; 35: 107-12.

4. Togha M, t í  al. Allopurinoi as adjuncdve therapy in  inưactable epỉỉepsy: 
a doubỉe-blind and  placebo-controlled ưỉaL Arch Meắ R a  2007; 38: 313- 
16.

5. Coppola G, Pascotto A. Double-blind, placebo-coQơolled. cross-over 
trỉaỉ of aỉlopurỉnol as add-on therapy ừi chiỉdhood reửaaory  epỉl«p$y. 
Brain Dev 1996; 18: 50-2.

Hypertension. Hypertension (p. 1251.1) may be assoãated 
with hyperuricaemia. Thirty adolescents with mild hyper- 
tension and a serum uric add concenơatìon oí 6 mg per 
lOOmL or more, and not on any antihypertensive therapy, 
were randomised to oral allopurinol 200 mg tvvice daily or 
placebo ,for 4 vvceks in a double-blind, crossover study. 
Alỉopurinol ưeatment was assodated with a signihcant 
decrease in systolic and diastolic blood pressure.1

1. Fcig DL etal. HSect oi allopurinol on blood pressure of adolescenta with 
new ly diagnosed eoential hỵpeneasiữn: a randomiaed trial. JAMA 2008; 
300: 924732.

Organ and tíssue transplantatỉon. Allopurínol 25 mg on 
altemate days has been added to the immunosuppressive 
treatment for renal transplantation,1 and is reported to 
reduce the írequency of acute rejection. One possible 
explanation for this eHect is allopurinoTs ability to sup- 
press the production oí free radicals (see Oxidatíve Sưess, 
belovv). Organ and tissue transplantarion, and the more 
usual drugs used in immunosuppressive regimens are dis- 
cussed on p. 1936.2. It should be noted that alỉopurinol 
interacts vrith azathioprine (see ỉmmunosuppressants, 
under Interactions, p. 603.2) and ddosporin (p. 1957.1).

I. Chocaứ ?. tí al. Low*dose aũopurỉnoỉ pỉus axachíoprỉQe/cydosporín/ 
prednisolone. a noveỉ immunosuppressỉve regim en. Lmcet 1993; 342: 
83-4.

Oxidative stress. Allopurinol, through its inhibition of 
xanthine oxidase, can block the development of superox- 
ide ữee tadicals during reperhision after an ischaemic epi- 
sodẹ. Consequently, the ability of allopurinol to reduce 
oxỉdatíve stress has been investigated in a number of dini- 
cal situations.

In a small study1 of patìents with idiopathic dilated 
cardiomyopathy, short-term intracoronary allopurìnol 
improved myocardial eíSdency by decreasing the oxygen 
demand of left ventricular contraction.

In patients undergoing coronary ạrtery bypass gralt 
surgery, perioperative allopurinol reduced hospital mortal- 
ity, the ừiddence of arrhythmias, the number of ischaemic 
events, and the need for inotropic support, although the 
íindíngs were not consistent in all studies.2

Improved endothelỉal dysíunction has been íound ỉn 
patients with chronic heart íaílure given allopurinol.1-4

A large study5 in neonates undergoing cardiac surgery 
found that allopurínol caused a reducũon in seizures and 
cardiac events in those with hypoplastic left heart 
syndrome. No beneht was ỉound in neonates with Iess 
severe ỉorms of congenital heart disease, considered to be at 
lovver rìsk of adverse surgical outcorủe or repetỉusion injury. 
Allopurinol also (ailed to reduce the inddence oỉ 
periventricular leucomalacia (thought to represent 
ischaemic mfarctìon of the developing brain) in preterm 
inỉants compared with placebo in a large study.4 Similarly, 
allopurinol did not reduce the inddence oí inỉarct extension 
in patients with acute myocardial iniarction,7 nor did it 
improve cerebrovascular reactivity in a small study in 
patients who had recently had subcortical sưoke,* despite 
eariier results suggestíng improvements in inílannnatory 
indices.,

A pilot study using aỉlopurìnoỉ showed a benehdai e£fect 
on free radical íormation, cerebral blood volume, and 
electrical braữi activicy in severely asphyxiated nevvboms.10 
Hovvever, a systematic reviewl 1 of this and 2 other studies in 
such iníants was unable to determine vvhether allopurinol 
produced dinicaUy important benehts.

Women in labour with signs of íetal disơess were given 
inưavenous allopurinol in a study to determine vvhether

treatment would reduce íree radical íormatíon in the íetus, 
leading to a reduction of the neurodevelopmental 
consequences of íetal hypoxia.12 Alỉopuiinol was íound to 
cross the placenta. although concenơations of allopurinol 
and its metabolite oxipurỉnol were lower in the umbilical 
cord compared vvith concentrations measuréd after an 
equivalent dose of oral allopurinol to mothers in 
uncomplicated ỉabour. Nevvboms with therapeutic allo- 
purinol and/or oxipurinol concenttations ừi cord blood had 
lower concenuatiòns of the brain injury marker S-100B.

The possibility that allopurinol lỉmits the production of 
free radicals has also led to allopurinol sodium being 
induded as an ingredient of the University of Wisconsin 
solution [UW Solution; Beỉzer UW Solutịon (commerdally 
available as Viaspan)], which is used for the preservation of 
organs for transplantation.13

For evidence that allopurinol may be oỉ vaỉue in angina 
pectoris see above.

1. Cappota TP, tí  ai. Aỉlopurinoỉ Improves myocardỉal effidency in patỉents 
with ídiũpathíc diỉated cardỉomyopaỉhy. ơradation 2001; 104:2407-11.

2. Weỉmert NA. rr ai. A U ^udnoỉ as a ard ỉoprotẹeiant durìng ooronary 
ancry bypaỉỉ graft surgõy. A m  PhứTmaeother 2003; 37: ỉ 7 0 Í-1 1.

3. Doehner w, tí  ai. Effects of xanthine oxldase inhỉbỉtíon w ith  aỉlopurinol 
on endotheỉỉal functíon and perỉpheral bỉood flow ỉn  hypenirỉcaemỉc 
patỉents wỉtb chronic heart íầỉtaie: results from 2 placcbo-conơollcd 
kudỉes. ũrculation 2002; 105: 2619-24.

4. Parqubarson CAJ, t í  aỉ. AUopurinoỉ improves endotheỉlaỉ dysíunctíon ỉn 
dưonic hcart ỉaiỉure. Ciradation 2002; 106:221-6.

5. Clancy RR. t í  aì. Alỉopurinoỉ neurocardỉac protectỉon crỉaì ỉn  ỉnỉarns 
undergoing heart surgery using deep hypothermỉc đrcuỉatory arrest. 
Pediatna 2001; 108: 61-70.

6. Russelỉ GAB, Cooke RWL Randomỉscd conttollcd críal o í allopurinol 
prophylaxis ĩn very pretcnn inỉants. Arch Dừ ơùld  Fttal Neơnatal Ed 
1995; 73: P27-P3Í.

7. Parmỉey LF. t í  at. Aỉlopurỉnol therapy of ỉschemỉc hcart dỉsease wiih 
ỉn ỉara  extcnsion. Can J  Cardioỉ 199Z‘ 8:280-6 .

8. Dam on J, t í  a i  The effect oí alỉopurinoỉ on the cetebraỉ vasculature of 
patients with subcortỉcaỉ stroke; a n sdom ỉzed  trial. B rJ  ơ in  Pharmacol 
2009; 68: 662-8.

9. Muỉr sw, tí aỉ. Allopurỉnot use yỉeỉds potentìaỉlY beneAdal eỉỉects on 
inílammatory ỉndỉces ỉo tho$e vrith receat ischemỉc srroke: ã 
randomaed. double-blind, placebo-coQưoUed trỉaỉ. Stròke 2008; 39: 
3303-7.

10. Van Bel p. t í  ai. ESecu«f allopuxỉnoỉ on posỉasphyxial ỉree radỉcal 
ỉormarion, cerebraỉ haemodynamỉcs. and electcỉcal brain actỉvỉty. 
Pedừưria 1998; 101: 185-93. •

11. Chaudharỉ T. McGuire w . Aỉlopurìnol ỉo r prevenửng mortaỉỉty and 
mõrbỉdlcy ỉn new bom  ừiUats vrỉth lu speaed  hypoáác-íschaeraic 
encephalopathy. Avaiỉable in The Cochrane óa ttbase  o í Systematíc 
Reviem; Issue 2. Chkhesten John  WUey; 2008 (accessed 14/07/08).

12. Tom nce HL, t í  ai. Materaal aỉlopudnol during ĩetal hypoxia low ert cord 
blood leveis of the braỉnỉnjury marker S-100B. Ptdừtria  2009; 124:350- 
7. Also avaỉlable ab hnp://pedíaDics4appubUcadỡnỉ.org/cgỉ/reprínơ 
124/1/350 (accessed 05/01/11)

13. Southard JH. Beỉzer FO. Organ preservatlon. A m u  Rrv Med 1995; 46: 
235-47.

ProstatHiỉ. Although allopurinol has been reported to be 
oỉ beneht1 in a small study in patients with chronic 
prostantis (p. 2350.2), a systematic revievv2 íound no 
other sadsíactory evidence of beneũt, and considered that 
the dinical relevance of the original study results vvas 
undear.

1. Persson BE, t í  ai. Ameỉỉoratíve effect of aỉlopuiỉno! on nonbacteriaỉ 
prostaótỉs: a paralỉeỉ double*bỉind controlled scudy. J  Urol (Baltimort) 
1996; 155: 961-4.

2. McNaughton Collins M, WUt T. Alĩopurỉnoỉ for chronic prostatiós. 
AvalUbìe In The Cochrane Database õ ỉ Systematỉc Revỉews; ỉssue 4. 
Chichesten /o h n  VVHey; 2002 (accessed 18/05/06).

Protozoal infeclions. Allopurinol has been widely used as 
an adjunct to pentavalent antimonials in the ơeatmentu  
of Old World vừceral leừhmaniasừ (p. 923.1), particularly 
where resistance to antimony alone is likely, although the 
degree of beneht has been called into question.1 It has also 
been used with other drugs such as pentamìdine4 or azole 
antiíungals,5'* induding in transplant patients7 or those 
vvith AIDS,5 or in vvhom antimonials were othervvise 
poorly tolerated.* Allopurinol has also been tried alone’-10 
or vvith other drugs ỉn both Old VVorld11"*5 and New 
World14' 16 cutaneous (p. 922.1) or mucocutaneous Itishmart- 
iasis; (p. 923.1) results, particularly In the latter, ha ve 
been variable. Allopurìnql is usually given in oral doses of 
15 to 20mg/kg daily ÚI 3 divided doses for leishmaniasis, 
and treatmẽnt lasts âbout 30 days.3'4’11’12

Benendal results have been noted in some17'70 but not 
all21 studies using allopurinol in indeterminate and chronic 
Chagas’ disease (American trypanosomiasừ, p. 925.3). It may 
be less eHective and have more adverse eííects than 
iưaconazole. Allopurinol 8.5mg/kg daily is typically given 
orally for about 60 days;17-1,J0 higher doses (900 mg daily) 
vvere ineHective for chronic disease.21

The selective antiparasitic action oỉ allopurinol is 
believed to be due to its incoiporadon into the protozoal, 
but not the mammalian, purine salvage path vvay. Thls ỉeads 
to the formation of 4-aminopyrazolopyrimidine ribonudeo- 
tíde triphosphate, a highỉy toxic analogue oỉ adienosine 
triphosphate, that is mcoiporated into ribonudeic atíd. This 
action õf aỉlopurỉnol is shared by allopurinol riboside, one of 
the minor metabolites in man, but not by oxipurinol, the 
major human metabolite. Thus, some studies have been 
conducted with alỉopurinol riboside, rather than allo-
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p u r in o l ,  i n  a n  a n e m p t  to  e n h a n c e  a c tiv ity  b y  a v o id in g  h o s t-  
m e d ia te d  in a c tiv a tio n .22

1. <H Martỉno L  đ  a i .  Low dosage conibứiatíoĐ of meglumine antimonỉate 
plus aUopurinol as first choỉce tteatment of inỉantiỉe visceral 
Idshmaniasis in Itaỉy. T ra n s  R  Soc Tro p  M u i  H y s  1990; 84; 534-5.

2. Građonỉ I t t í a ỉ .  Treaunent oỉ Međheiranean vỉsceral ỉeỉsỉunanỉasỉs. B u ỉ l  
W H O  1995; 73: Í91-7.

3. SinghNKP, t í  a ỉ . Combỉnatíon therapy ỉn kaỉa-azar. 3  A s to c  P h y s ừ ũ m s  
ì t ừ ỉ a  1995; 43: 319-20.

4. Das VNR. t í á L k  randombed dinỉcal trỉaỉ of low dosage combinatíon oỉ 
pentamldine and allopuĩinot ĩn the treatmcnt oí antỉmony unresponsive 
cases oỉ vỉsceraỉ leỉshmaniash. 3  A ssoc  P h y s ià a m  b u tiã  2001; 49: 609-13.

5. Raffi F, t í  a l . Use of an itraconaxoỉe/allopurinol combinadon ỉor the 
treatment of vìsceraỉ Ieishmaniasis ỉn a patient wỉth AID5. ơ i n  I n fe ơ  D ừ  
1995; 21: 1338-9.

6. Torrus D, tí  a l. Fluconazole plus aỉlopurínol in treatment of vỉsceral 
tóshmaniasts. 3  A n tim ỉc ro b  ơ t e m o t h n  1996; 37:1042-3.

7. Hueso M .  t í  a ỉ. The renaỉ transpỉant patỉent with visceraỉ leỉshmanỉasỉs 
who could not tolerate megỉumỉne antimoniate-cure wỉth ketoconaaole 
and aũopurỉnoỉ. N e p h r o ĩ D ia l  T r a n sp ĩa n t 1999; 14: 2941-3.

8. Kuyucu N, t í  a ỉ . Successhtỉ treatment of vỉsceral ỉeỉshmaniasỉs vvlih 
alỉopurỉnoỉ plus ketoconazoỉe ỉn an lnfant who đeveỉoped pancreatítís 
caused hy meghunine antỉmonỉate. P td ia tr  inỹecL D ừ  J  2001; 20:455-7.

9. Halbert AR, t í  a L  Aỉỉopurinol ỉor Old VVorld cutaneous Ieishmaniasis. 
P td ia ĩT  D e rm a to l 1995; 12: 287-8.

10. D'OUveira A, t í  a i  Evaluating the eíữcacy oí aílopurinol íor the 
treatment oỉ cutaneous leỉshmanỉasis. I n t  3  D c rm a to ỉ 1997; 36: 938-40.

11. EsỉandUrpour L Aỉavỉ A. Evaỉuating the eỉíỉcacy of aỉỉopurinoỉ and 
meglumine antimonỉate (Giucantỉme) in the treatmem of cutaneous 
leishmanỉasỉs. ì n t  3  D c rm a to l 2002; 41: 521-4.

12. Momeni AZ, Aminjavaheri M. Succe$sful treatment of non-healing 
cases of cutaneous leỉshmanỉasis, usỉng a combtnation oỉ megỉumine 
andmonỉate plus aỉỉopurỉnoỉ. E u r  3  D c rm a io ỉ 2003; 13:40-3.

13. Esíandiarpour t  Dabỉri SH. Treaunent of cutaneous ỉeỉshmaniasis 
reddivans with a combỉnation oỉ illopurinol and meglumine 
anttmonỉaie: a dỉnỉcal and histoỉogỉc study. I t t í  3  D e rm a to l 2007; 46: 
848-52.

14. Velex L t í  a l .  IneSìcacy oí aỉỉopurínol as monotherapy íor Coiombian 
cutaneous leishmaniasỉs: a randoraứed, controlled ưiaỉ. A n n  ì t t te m  M e d  
1997; 126: 232-6.

15. Martỉnea s, t í a l .  Treaunent of cutaneous leỉshmaniasis vvỉth aỉỉopurỉno! 
and stỉbogluconate. C ĩin  ỉn f e ữ  D ừ  1997; 24: 165-9.

16. Lỉanos-Cuentas A. t í  a i  Effiacy of sodỉum stỉbogluconate aione and in 
combỉnatỉon wỉth aliopuriDol ĩor ưeatment oỉ mucocutaneous 
ỉeỉshmamasis. ơ i r t  ] n fe ơ  D ử  1997; 25: 677-84.

17. Ạpt w a t í o L  Treatment oỉ chronic Chagas' disease with ỉtraconazoie and 
aDopurìnoL A m  3  Trơp  M e d  H y g  1998; 59: ỉ 33-8.

18. Amato Neto V. Etiologỉcal treáũnem  ỉor iníecdon by Trypanosoma cmzỉ. 
R e v  ỉ n s t  M e d  Tro p  S a o p a u ỉo  1999; 41: 211-3.

19. Apt w , t í  a i .  Itraconazole or aỉlopurìnd in the treatmeni oỉ chronic 
American trypanosomỉasỉs: the regression and prevemỉon of electro- 
cardỉographic abnormaỉỉtíes durlng 9 years oỉ ỉolIow-up. A n n  Trop M td  
P a ra sử o ỉ 2003; 97: 23-9.

20. Apt w , t í  a i . ỉtraconazole or alỉopurìnol in the treaunent oí chronic 
American trypanosomiasis: the results OỈ dinical and pararitological 
examinatỉons ỉ 1 years post-treaunent. A m  Tro p  M e d  P a ra sito ì 2005; 99: 
733-41.

21. Rassi A. t í  a i  Speòhc treatment íorTrypanosoma cruri: ỉack of efficacy of 
aQopurỉnoI ỉn the human chronỉc phase oỉ Chagas disease. A m  3  Trop  M ed  
H y g  2 0 Ơ 7 ; 76: 58-61.

22. shapỉro TA, ứ  a i .  Pharmacoỉùnetỉcs and metabolism oỉ allopurinoỉ 
ribosỉde. ơ i n  P h a rm a e o i T h e r  1991; 49: 506-14.

R e n d  ca lcu R . In  c o n ju n c tio n  w ith  a  re d u c e d  d ie ta ry  p u r-  
in e  ỉn ta k e ,  h ỉg h  ũ u ỉd  ín ta k e ,  a n d  p o ta s s iu m  d t r a te ,  ailo - 
p u r in o l  m a y  b c  u s e d  to  p re v ẹ n t  t h ê  r e c u rre n c e  o f  c a ld u m  
o x a la te  r e n a ỉ  ca ỉcu ỉi (p . 2 3 5 0 .3 ) iỉL p a tie n ỉs  vvith h y p e ru r i-  
c o s u r ia .1'2 A llo p u rin o l is a lso  a d v o c a te d  fo r th c  m a n a g e - 
m c n t  o f  2 ,8 -d ỉh y d ro x y a d e n in c  (2,8*D HA) re n a l  s to n es  
a s s o d a te d  w i th  d e ũ d c n t  ac tiv ity  o f th e  e n z y m e  a d e n in e  
p h o sp h o r ib o sy ltr a n s ỉe ra se .

1. Eninger B, t í  a i. Randomỉzed tiỉaỉ of allopurinol ỉn ỉhe prevention of 
caỉdmn oxaỉate caỉcuỉỉ. N  E n g l  3  M U  1986; 315: 1386-9.

2. Sorensen CM, Chanđhoke PS. Hyperuricosuric calcium nephrolithiasỉs. 
E n d o a in o i  M t ía b  ơ à t  N o r th  A m  2 0 0 2 :  31: 915-25.

S a rc o id o s is .  A lth o u g h  co r tic o s te ro id s  re m a in  th e  m a in s ta y  
o f  d ru g  th e ra p y  fo r  sarco iđ o sis  (p . 16 1 2 .2 ), a n d  o th e r  
d iu g s  a r e  v e ry  m u c h  s e c o n d  lin e , th e re  a re  re p o r ts 1"5 o( 
b e n e ữ t  i n  c u ta n e o u s  d isease  b o m  th e  u se  o í a llo p u iin o l.

1. Brechtel B, rt a i. AỉlopurinoL a rherapeutic altematìve íor dissemỉnaieđ 
cutaneous sarcoỉdosis. B r  J  D e rm a to ỉ 1996; 135: 307-9.

2. Antony F, Layton AM. A case o( cuuneous acral sarcoidosiỉ wìih 
Tesponse to allopurinol. B r  J  D erm a tữ l 2000; 142: 1032-3.

3. Brrgnhodj A. Jemec GB. Low>dose aUopurinol lo the treatment oỉ 
cu tan eoưs sarcoidosừ: respooae in lour ot seven patienu. J  D tr m a to l  T r ta l  
2005; 1& 125-7.

S c h o n p h r e n ia .  In v o lv e m e n t  o f p u r in e r g ic  n e u ro ư a n s m ls -  
s io n  h a s  b e e n  h ỵ p o th e s is e d  to  p la y  so m e  ro le  in  sch izo- 
p h r e n ia  (p . 1 0 3 1 .3 ), a n d  a llo p u r in o l h a s  b e e n  in v es tig a ted  
a s  a  p o ss ib le  a d ju n c tiv e  tre a tm e n t ,  w i th  so m e e v id e n c e  of 
b e n e h t ,  e s p e d a l ly  i n  p a t ie n t ỉ  w i th  re ừ a c to ry  p o sitiv e  
s y m p to m s .1

I. Buie LW, e t  a L  AUopuiinol as adjuvant therapy in poorly respooiive or 
tieatment reữactory schitophrenia. A n n  P h a rm a c o íh rr  2006; 40: 2200-4.

s ld n  á i s o r d e r s .  R e a c tiv e  p e r io ra tin g  co llagenosis  (RPC) is 
a  c o n d i t io n  ỉn  w h ic h  a lte re d  co ỉlag e n  is  e lim in a te d  
th r o u g h  t h e  e p id e n n is ;  ít  m a y  b e  in h e r i te d  o r  a c q u ừ e d . In  
3 o f  4  p a t ie n ts  w i th  RPC re ừ a c to r y  to  a n tib a c te r ia ỉs  a n d  
o ra l  a n d  to p ica Ị co rtic o ste ro id s , s ig n ih c a n t im p ro v e m e n t 
w a s  s e e n  w i th  aH o p u rin o l, in  te rm s  o f  re d u c tiõ n  o f  n e w  
le ã o n s ,  im p ro v e m e n t  o f  e x is tú ig  les io n s , a n d  re d u c t io n  o f 
p r u r i tu s .  T h e  ỉo u i th  p a t ie n t  d ied  ừ o m  u n re la te d  cau ses  
b e ío re  re v ie v y .1

1. Hoque SR. er a I. Acquired reactive períorating coDagenoỉis: lour paiienu 
with a giam variant ưeated with allopurinol. B r  J  D trm a tữ l 2006; 154: 
759-62.

Adverse Effects
The most common adverse effea of allopurinol is rash. 
Rashes are generally maculopapular or pruritic, sometimes 
purpuric, but more serious hypersensitivity reactions may 
occur and indude exíoliative rashes, the Stevens-Johnson 
syndrome, and toxic epidermal necrolysis. It is theretore 
recommended that allopuiinol be vvithdravvn immediately 
u a rash occurs (see Precautions, below). Purther symptoms 
of hypersensitivity indude íever and chiỉls, Iymphadeno- 
pathy, leucopenỉa or leucocytosis, eosinophilia, arthralgia, 
and vasculitis leading to renal and hepatic damage and, very 
rarely, seizures. These hypersensitivity reactions may be 
severe, even íatal, and patients vvith hepatic or renal 
impaỉiment are at spedal risk.

Hepatotoxidty and signs of altered liver íunction may 
also be found in patients who are not hypersenãtive. 
Haematological effects indude thrombocytopenia, aplastic 
anaemia, agranulocytosis, and haemolytic anaemia.

Many other advẽrse eííects have been noted rarely and 
indude paraesthesia, peripheral neuropathy, alopeda. 
gynaecomastia, hypenension, taste disturbances, nausea, 
vomiting, abdominal pain, diarrhoea, headache, malaise, 
drovvsiness. vertigo. and visual disturbances.

Patients with gout may have an increase in acute attacks 
on begỉnning treatment with allopurino!, although attacks 
usually ĩubside after several months.

Inódence of adverse effects. A Boston Collaborative Drug 
Surveillance Program involving 29 524 hospitalised 
patientỉ ỉound that, yvith the exception of skin reacúons, 
33 of 1835 patients treated with allopurinol (1.8%) had 
adverse ettects. These ellects were dõse-related and the 
most ửequent were haematological (11 patients, 0 .6%), 
diarrhoea (5 patientỉ, 0.3%), and drug lever (5 patients,
0. 3 . ) .  Hepatotoxidty was reponed ìn 3 patients (0.2%). 
Tvvo patients developed possible hypersensitivity reaaions 
to allopurinol.'

A turther analysis involving 1748 outpatients indicated 
no instances of acute blood disorders, skin diseases, or 
hýpersensitivity that vvarranted hospital treatment. Liver 
dỉsease, although íound, was not considered to be assodated 
with allopurínol. There were only 2 patients in vvhom renal 
disease couỉd possibly have been caused by allopurinol.1

1. M clnnes GT. n  al. Acute advene reaoions attributed to allopurinol in 
bospỉtaỉỉsed patiems. Arưi Rheum Dis 1981; 40: 245-9.

2. Jlck H. Perrra DR. Reaaions to aỉlopurinol. 3AMA 1984: 252: 1411.

Effects on the blood. In addỉtion to the haematological 
abnormalitíes of leucopenia, thrombocytopenia, haemo- 
lytic anaemia, and dotting abnormalities noted in the Bos
ton Collaborative Drug Surveillance Program,1 aplastic 
anaemia has also been reported, sometimes in patients 
with renal impairment.2 Pure red cell aplasia has also been 
reported.3-4

1. M clnnes GT. a  ai. Acute adverse reactions attributed 10 allopurínol in 
hospiiaỉỉsed patìents. Ann Rheum Dừ 1981; 40: 245-9.

2. Anooymous. Aỉỉopuĩinol and apỉastíc anaemỉa. WHO Drug ìn f  1989; 3:
26.

3. Lìn Y-W tí  a ì. Acute pure red ceQ aplasia associated w ìth aỉlopurinoỉ 
therapy. Am 3 Hematoi 1999; 61: 209-11.

4. Chao S-G  tí  ai. Hvpersenriiivùy syndrome and pure red celỉ aplasỉa 
ỉoUowlng allopurinol therapy in a patient with chronic kidney disease. 
Anrt Phàrmacôther 2005; 39: 1552-6.

Effects on the eyes. Some case reports have suggested an 
assodation between allopurinol use and the development 
oí cataracts,1 but a detailed ophthalmologỉcal survey invol- 
ving 51 patỉents vvbo had taken allopurinol ỉailed to con- 
firm this.2 However, a large retrospective case-conưol 
study in elđerly patìents conduded that long-term, or 
high-dose, allopurinol therapy did increase the risk of cat- 
araa extraction.ỉ

1. Prauníelder FT, t í  ai. Cataractỉ assodated with allopurinol therapy. Am 3 
Ophthalmoỉ 1982; 94: 137-40.

2. Cỉaừ WK. tí ai. AUopurinoỉ use and the risk oỉ cataraci lonnation. Br 3 
Ophthalmol 1989; 73: 17>-6.

3. Garbc E, tí  ai. Exposure to  aũopurinol and the risk oỉ cataract extraction 
ỉn eldcrỉy patíenu . Arch Ophthaỉmoỉ 1998; 116: 1652-6.

Effeds on the sldn. Skin reactions are the most common 
adverse eUects of allopurinol.

One report calcụlated that of 215 adverse eííects noted 
over a 16-year period 188 (87.4%) were related to the skin 
or mucous membranes.1 An analysỉs by the Boston 
Collaborative Drug Surveillance Program of data on 15 438 
patients hospitalised between 1975 and 1982 detected 6 
allergic skin reactions attributed to allopurínol among 784 
redpients of the drug.2 Desensitisation protocols3 and 
altemative drugs4 have been used after cutaneous reactions 
to alloputinol.

Serious skin reactions to allopuiỉnol may occur as part of 
a generalised hypersensitivity reaaion (see also Hyper- 
sensitivity, below). A review of the literature betvveen 1970 
and the end of 1990 revealed 101 cases of allopurinol 
hypersensitivity syndrome, 94 of vvhich involved the skin,5 
skin reactions induded erythema multưorme, Stevens- 
Johnson syndrome, toxic epidermal neaolysis, or a diffuse 
maculopapular or exíoliative dermatitis; 27 of the 101

patients died. The relative risk of toxic epidermal necrolys s 
or Stevens-Johnson syndrome occurring vvith allopurim '1 
was high (calculated to be 5.5) in a case-control study 
induding 13 patíents with these cutaneous reactions wh 3 
had received allopurinol.4 This risk was not constant ovt r 
time, being highẽr during the fint 2 months of ưeatmen . 
During these 2 months the estimated excess risk was 1. > 
cases per million users per week. Another case-conưd 
study,7 involving 379 patỉents with Stevens-Johnso I 
syndrome or toxic epidermal necrolysis, found thít 
allopurinol was the dmg most frequently assodated wit 1 
these reactions. The risk again appeared to be restricted t ) 
short-term use (less than 8 weeks) and vvas greater i 1 
patients taking 200 mg or more daily.

ỉ . Vinriuỉlo c. Aỉỉopurìnol hypersensitivỉty. Mid 3 Aust ỉ 984; 141:449-5«.
2. Bỉgby M  t í  aỉ. Drug-lnđuced cutaneous reactỉons. 3AMA 1986; 25<: 

3358-63.
3. Fam AO. t í  ai. Eỉũcacy and saíety of de$ensitỉzatỉon to aQopurùu I 

folIowing cuỉaneous reactỉons. Arthĩitử Rheum 2001; 44: 231-8.
4. Fam AG. D iScuỉt gout and new  approaches !or cornrol of hypenirìcemi I 

ỉn the aHopurinol-aỉlergic patient. Curr Rheumatol Rep 2001; 3: 29-35.
5. Areỉỉano F, Sacristin JA. Aỉlopurinol hyperscnsitivity syndrome: I 

review. Ann Pharmacother 1993; 27: 337-43.
6. Roujeau J-C, tí  aỉ. Medication use and the risk ữf Stevens-Johnsoi i 

syndrome or toxic epỉdermaỉ necrolysis. N  En$l 3 Med 1995; 333: 1600 • 
1607.

7. Halevy s. tíứl. EuroSCAR Siudy Group. Aỉlopurino! is ihe mostcommo 
cause oí Stevens-Johnson syndrome and toxic epidermaỉ necroiysiỉ ì . 
Europe and  Israel. 3 Am Atàd Drrmatol 2008; 58: 25-32.

HypersensiHvỉty. Skin reactions to allopurinol are com 
mon (see Etíects on the Skin, above), and may occur a 
part of a hypersensitivity reaction. A DRESS syndromc 
(drug rash with eosinophilia and systemic symptoms 
charanerised by exíoliative dermatitis with eosinophilỉa 
complicated by symptoms such as hepaútis and interstitia 
nephiitis, has been described.1"5 Pathogenesis of thí 
syndrome is not entữely dear, but may relate to the accu 
mulation of the metabolite oxipurinol. Risk íactors ìncludí 
renal impairment and use with thiande diu^etics.,- 
Patients who developed this syndrome have been success 
íully ưeated by immediate withdrawal of allopurinol anc 
use of conicosteroids.1-2

1. Tausche A-K, «  a i  The J jn u ỉ bces oi illopurínol—allopurino 
hypersensitivity syndrome. Am 3 Med 2008; 121: e3-e4.

2. Markel A. AUopurỉnot hypersensitívỉry and DRESS syndrome. Am 3 Mec 
2008; 121: e25.

3. Calogiuri GF, tí al. Therapennc ahematỉves in a patiem vvith DRESS 
syndrome ỉnduced by allopurinol. 3 ỊnveítÌỊỊ Aìỉerỹoỉ ơ in  ĩmmunot 2009: 
19: 333-4.

4. Dewan AK Quinonex RA. AỉlopurinoMnduced DRESS syndrome in an 
adolescent patiem . Ptdìaữ Dcrmatoỉ 2010; 27: 270-3.

5. Yang DC. Chang CM. AllopurinoM nduced drug reaction with 
eosinophUU and systemic symptotns syndrome vvith recurrence. 3 Am 
Ceriatr Soc 2010; 58: 2043-4.

Precautions
Allopurinol should not be used íor the treatment of an acute 
attack oỉ gout; additionally, allopurinol therapy should not 
be begun ỉor any purpose during an acute attack. Hotvever, 
allopurinol is continued when acute attacks occur in 
patients already receiving the drug, and the acute attack is 
treated separatẽly.

Treatment should be stopped ỉnunediately ií any skin 
reactions or other signs of hypersensitiviry develop:
• cautious reintroductìon at a lovv dose may be attempted 

after resolution of miỉđ skin Teactìcns (see EHects on the 
skin, above)

• allopurinol should not be reinưoduced in those patients 
w h o  h a v e  h a d  o th c r Ịo r r n s  o Ị  h yp crsen s itiv ity  r e a c t io n

Dosage should be reduced in renal or hepatic impairment. 
Care is advised in patients being treated for hypertension or 
cardiac insuỉhdency, who may also have renal impairment.

To reduce the risk of renal xanthine deposition an 
adequate ũuid intake (2 to 3 litres daily) is required. In 
addition, a neutral or slỉghtly alkaline uríne may be 
desirable.

Breast ỉeeding. Allopurinol and its metabolite, oxipunnol, 
are distríbuted into breast miỉk, and licensed product 
informatíon recommends that allopurínol should be used 
with caution in breast-ỉeeding women. Although oxipun- 
nol was detected in the plasma oỉ a breast-íed inlant, no 
adverse effects were noted in the inỉant during 6 weeks of 
matemal ưeatment with allopurinol.1 The last available 
guidance from the American Academy oỉ Pediatrics noted 
that there had been no documented problems with allo- 
purinol and its use was considered to be usnally compati- 
ble with breast íeeding.2

1. K imỉỉlỉ l  Gresser u . Allopurinol and oxypurinol in hum an brcast mỉlk. 
ơ in ỉnvtstig  1993; 71 :161-4 .

2. American Academy o ỉ Pedỉatrio. The transỉer oỉ drugs and other 
Chemicals im o bum an milk. Pedừítrìa 2001; 108: 776-89. [Retỉred May 
2010] Correctìon. ibtd.; 1029. AỈSỠ avaỉlable at: http://aappoỉỉcy. 
aappublicatìons.org/cgi/contírĩU/fuU/pediamcs%3bl08/3/776 (accessed 
26/05/04)

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Cenơe Svveden, dassiíies allopurinol as

All cross-reíerences reíer to êntries in Volume A
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probably not porphyrinogenic; it may be used as a drug of 
first choice and no precautìons are needed.1

1. The Drug Database for Acute Porphyria. AvaOable at: h ttp://w w w . 
drugs-porphyria.org (accessed 08/07/11)

Interadìons
Drugs that can increase uric atíd concentrations may 
decrease the efficacy of allopurìnol. Aspirin and the 
salicylates possess this activity and should generally be 
avoided in hyperuricaemia ànd gout An increase in 
hypersensitìvity reactions, and possibly also other adverse 
effects, has been reported in patients taking allopurinol with 
ACE inhibiton or thiaãde diuretics, partícularly in patients 
with renal impairment.

The metabolism oi azathioprine and mercaptopurine is 
inhibited by allopurinol and their doses should.be markedly 
reduced when ẽither of them is given with allopurinol to 
avoid potentíally life-threatening toxidty. There have also 
been reports of allopurinol en ha nóng the acứvity o t and 
possibly increasing the toxidty o£, several other drugs 
induding some antibacterials, some antícoagulants, some 
other antlneoplastics, ddosporin, some sulíonylurea 
antìdiabetics, theophylline, and vidarabine.

ACE inhibhors. An apparent interaction between allo- 
purinol and c a p to p rù  has been reported in patíents with 
chronic renal íáilurc. Development of íatal Stevens-John- 
son syndrome after the introduction of allopurinol in 1 
case was thought to be due to potentiatíon by captopril.1 
In another patient hypersensitivity, charaaerised by lever, 
arthralgia. and myalgia, occurred and was believed to be 
due to captopril or one of its metabolites. potentiated by 
the additíon of allopurinol.2 Care is advised ư allopurinol 
is used with captopril, espedally in padents wlth chronic 
renal íailure.

1. Penneỉl DJ, t í  al. ^aial Stevem-Johnson syndrome in  a  padent on 
captopríỉ and aỉlopurínot Lancet 1984; ỉ: 463.

2. Samanta A  Burdèn AC. Fevex, myalgia. and arthralgỉa ỉn a  patíent on 
captoprỉl and allỡpuxỉnoỉ. Lartctí 1984; ỉ: 679.

Antacids. Aỉlopurinol tailed to reduce blood-uric-add con- 
centrations when given at the same dme as a lư m in iu m  
k y d ro x id c  in 3 patients on chronic haemodialysis. Hovvever, 
ií allopurinol Ỹvas given 3 houis before aluminiuin hydro- 
xiđe the expected decreasé in uric ađd concentration did 
occur.1

1. Weỉssman L Krivoy N. Interactỉon o í aỉumỉnỉum hyđroxỉde and 
lUopurìnoỉ ỉn patíenư  ơn chronỉc heraodiaỉysỉs. Aĩtrt b ttem  Meắ 1987; 
107: 787.

Antibacterials. There may be an ìncreased inddence of 
rash when allopurỉnol is used with a m p id l l in  or a m o x ic iílin . 
For íuither details, see Ampidllin, p. 219.2.

Anricoogulants. For the eữect ol aỉlopurinol on dicoumarol, 
phenprocoumon, or waĩfarõt, see v/aríarin. p. 1532.2.

Anliepiieptỉcs. For a nport of allopurinol possibly inhibit- 
ing the metabolism oi p h e n y to in , see under Antigout 
Drúgs, p. 543.3.

Antỉgout drugs. Uricosuric drugs are Iikely to increase the 
renal elimination oỉ oxipurinol (the major active metabo- 
lite of allopurinol). For example, b er tĩb ro m a ro n e  lowered 
plasma concentrations of oxipurínol by about 40% when 
used vvith allopurinol, although plasma concentrations of 
allopurinol itselí were not aííeaed .1 The interaction was 
not of concem, since the combination vvas more eílective 
than allopurínol alone in lowering serum concentrations 
of uric add. Licensed produa iníormation recommends 
reassessing the dosage of allopurinol on an individual basis 
vvhen a uricosuric drug is added.

P r o b e n e d d  has been reported to decrease the dearance of 
oral allopurinol riboside.2 In a pharmacokinetic study in 
healthy subịects,1 giving allopurínol and probenedd 
together signiỉicandy reduced oxipurinol concenưations; 
again, hovvever, this combination had a greater hypour- 
icaemic eííect than either drug given alone.

ỉ . MũUer F0 , t í  al. The eỉỉect of benzbromarone on allopùrỉnol/oxypurinol 
ỉdneiics in paiỉents w ith g o u t E u rJ  Clin Pharmaeoỉ 1993; 44: 69-72.

2. Were JBO, Shaplro TA. Effects of p robenedd on the pharmacoldnerics of 
allopurinol riboside. Artíimiavb Agents Chemoứưr 1993; 37: ỉ  ỉ 93-6.

ỉ .  Stocker SL, et aỉ. Pharmacokỉnetỉc and pharmacodỴnamỉc interaccion 
betiveen alỉopurỉnoỉ and probenedd  ỉn beaỉthy  subjects. ơ ìn  
Pharmacotinet 2008; 47: 111-18.

Antineoplastics. Aỉlopurinol inhibits the metabolism oỉ 
m e r c a p to p u r ỉn e  and marked dosage reduction o í this drug 
to one-quarter to one-third of the usual dose is required ií 
it is used with allopuiinol. Delịberate use of the eỉíects o{ 
allopurinol on mercaptopurine metabolỉsm has been 
investigated (see p. 821.3).

There are also reports of interactions betvveen allopurinol 
and other antineoplastics. MUd chronic allopurinol-ỉnduced 
hepatotoxỉdty has been reported in a male patient to have 
been exacerbated by ta m o x iỊe n .l  Hypersensitivity vasculitis 
resultìng in the đeath of a pạtientreceiving allopurinol and 
p m to s ta t in  has been described. Although it could not be 
ascertained whether this eữect was due to one of the drugs

alone or to an interaction it was believed that this 
combinatíon should not be used.2

For a report oí an increased inddence oỉ bone-marrow 
toxidty in patients given allopurinol with cyclophosphamidc, 
see p. 773.2.

1. Shah KA, t í  tứ. Allopurinol hepaĩotoxiclry potcntiatcd by tamoxUen. N  r  
State J  Med 1982: 82; 1745-6.

2. S teinm ea JC, t í  aL Hypersensiãvity vascuỉỉtís assodaced HÍth 2- 
deoxyco[ormydn and aỉlopurínoỉ thcrapy. Am j  Med 1989; 86: 499.

Antivirals. For the eííect of allopurinol on d id a n o s in e , see 
p. 973.3.

Immunoỉuppresỉants. Allopurinol inhibits the metabolism 
of mercaptõpurine, the metabolite of caathioprine, and 
marked dosage reductìon of azathioprine to one-quarter to 
one-third of the usual dose is required ư it is used with 
allopurinol. Similar cautíon is also required with 
mercaptopurine itseU (see Antineoplastics, above). The 
eíỉects of allopurinol on ddosporin concentrations (a 
marked increase) are reported on p. 1957.1.

Xanthines. For the éỉfect oỉ allopurinol on the phaimaco- 
kinetícs of c a g t in e  and th e o p h y ttiỉte , see p. 1206.2 and 
p. 1235.2 respedively.

Pharmacokinetics
Up to 90% oỉ an oral dose of allopurinol is rapidly absorbed 
from the gastrointestínal tract; its plasma haỉỉ-iưe is about 1 
to 2 hours. AUopurinoTs major metabolite is oxipuiinol 
(alloxanthine), which is also an inhibitor of xanthine 
oxidase vvith a plasma h aỉí-Uíe ot about 15 or more hours in 
patients with notmal renal íunction, although this is gready 
prolonged by renal impainnent. Both allopurinol and 
oxipurinol are conjugated to ỉonn their respective 
rìbonudeosides. Alỉopurínol and oxipurỉnol are not bound 
to plasma proteins.

Excretíon is mainỉy through the kidney, but it is slow 
since oxipurinol undergoes tubular reabsorption. About 
70% of a daily dose may be excreted in the urine as 
oxipurinol and about 10% as allopurinol. The remainder of 
the dose is excreted in the íaẽces. Aỉlopurinol and 
oxipurlnol have also been detected in bieast milk. 
Allopurinol has been ỉound to cross the placenta. 
References.

1. Murreil GAC, Rapeport WG. Cỉỉnical pharmacokmgtics o i  alỉopurínoL 
Clìrt Pharmacokiiut 1986; 11:343-53.

2. T u rahdm  K, ĩt  ai. Phannacokỉnetics and  phannacodynamỉcs of 
aỉỉopurỉnol in elderíy and  young subjects. Br J  Q in Pharmaeol 1999; 48: 
501-9.

3. Day RO. a  aĩ. Clỉnỉcal phannacoỉdnedcs an d  phannacodynamics oi 
aỉlopurinoỉ and oxypurinol. ơ h t Pharmaeokmet 2007; 46: 623-44.

Preparations
Propnetory Preparations (details are given in Volume B)

Single-ingredìent Preporotiom. A rg .:  Alladiman; Colpuril A; Pur- 
itenk; A u s tra L : Allohexalt; AUosig' Progout; Zyloprim; A u s tr ũ r .  
Allostad; Gewapurolf; Gichtex; PurinoL' Urosin; Zyloric Beỉg .: 
Alpurict; Docalloput; Zyloric B r a z .:  Lopurax; Zilopurt; 
Zyloríq C aruuL: Alloprin; Novo-Purol; ZyIoprứn; C hữe: Talok 
Urogotan A; Zyloriq c h in a :  Ao Mai Bi lẢ (&.$!!&%*{); Lu Bỉ Li 
(»ỐfJ); Valeric (#)& »); Yi Da Tong c i :  Milurit;
Purinol; D a tt tu :  Hexanurat; F itu : AllonoL' Apurin; ZyIoric F r.:  
Zyloric Ger.-. Allof; Allobeta; Bleminolt; Cellidxint; Epidropal; 
Foligant; Remid; Uribenzf; Zyloric; Gr.: Arsol; Gealgica; Petra- 
zyc; Purigan; Soluric Stradumel; Zylapoux; Zyloric H o n g  Kong-. 
Allopint; Amolt; Marinol-b Milurit; Progout; Purinolt; Syn- 
purinolt; Zyloricf: H u ng .-. Milurit; In d ũ t:  Aligout; Allgoric Alo- 
ric Aloriv; Alun Alurid; Ciploric Edorin; Gurik; Lodiric Log- 
out; Orlu; Zyloric; I n d o n Algut+; Alluric Benoxuric 
Hycemiat; Isoric Licoric Llanolt; Nỉlapun Ponuric Pritanol; 
Puricemia; Reucid: Rinolic; Sinoric Tylonic Urica; Uricnol; 
Xanturic Zyloriq I r i .: Alopur; Purinol; Tlpuric ZyIoric Israe l:
Alloril; Ita l.: Allurit; Zyloric M a la ys ia : Zyloric Me*.: Acyprin-t-; 
Alzoprim; AtisuriL' Bionol; Damme; Etindrax; Unizuric Zylo- 
prim; N e th .:  Acepurin; Zyloric N o r w .:  Allopur; Zy!oriq JVZ: 
Allohexalt; Allorin; Progoutt; P h ũ ip p .: AL; Allocon Allurase; 
Alpurase; Elavil; Llanol; Lopric Loridd; PrinoL Purinase; Puris- 
peq Puiistenỷ; Synol; TrianoU Urinol; Xanurace; Zyloprim; 
Pol.: AIlupol; Milurít; Zyloriq P o r t :  Alosfarf; Uriprim; Zurim; 
Zyloriq R u s .: Purinol (IlypHHon); S J l f r . :  Lonol; Puricos; Redu- 
rate; Urinolt; Zyloprim: S in g a p o re :  Progout; Zyloriq S p a in :  
Zyloriq S w td .:  Zyloríq S w itz .:  Allopuq Cellidrinet; Mephanol; 
Uriconorm; Zyloriq T h a ũ :  Alinol; Allo; Allonol; Allopin; Allo- 
ric; Apnol; Apronob Apurolt; Chinnol; Loporiq Medoricf; Pur- 
ide; Uricad; Valeriq Xandase; XanoL' Zyliq Zyloriq T u r k .:  AIlo- 
Urik; Allogut; UrlkoIizT; U K : Caplenal; Cosuriq Rimapurinol; 
Zyloriq u k r . :  Allohexal (Aitnoréiraui)f; U SA : Aloprỉm; ZyIo- 
prim; V enez.: Aluron; Zyloric

MuhHngredient Preparcrtions. A rg .:  Amex; Colpurik Xuric-A; 
A ustriar. Allobenq Gichtex plus; C h ìn a : Allo Comp (S Ô K 1?); 
G er.: Ado.comp.t; b td ia :  Aluno-A; M a la y s ta : Lanolone; P k i -  
l ip p .: Allomaron; Thai.: Allomaron.
Phormocopoeial Preparations
BP 2014: Allopurìnol Oral Suspension; Alỉoputinol Tablets; 
u s p  36: Allopurinol Oral Suspension; Allopurinol Tablets.

B e n zb ro m a ro n e  IBAN, USAN, riNNi

.Bensbrọmaron; Bentsbromaroni; Benzbromarọn; 8enzbro- 
marona; Benzbrõrnaronạs; Benzbromaronũm;1 L-2214; MJ- 
10061; ẸeH3ÕpoMapoH.
3,5-Dibromo-4-hydroxyphenyl 2-eth.ylbenzofuran-3-yl 
ketone.
CT7Hl2Br2Oj=424.1 
CÁS —  3562-84-3.
ATC— M04AB03
ATC Vet —  QM04AB03. '  r ' ■ 1 ( '
ŨNÌI —  4POG0RL69O. ■

Pharmacopoeias. In Bur. (see p. vài) and Jpn.
Ph. Eur. 8: (Benzbromarone). A white or almost white 
cxystaUine povvder. Piactically insolubie in vvateq sparingly 
soluble in alcohol; íreely soluble in acetone and in 
dichloromethane. Protect ỉrom light.

Uses and Admỉnistration
Benzbromarone is a uricosuric drug that reduces plasma 
concentrations of uric add bý bloddng renal tubular 
reabsorption.lt has been suggested that bembromarone 
may alìo increase the intestinal elimination of uric add. It 
has be en used to treat hyperuricaemỉa induding that 
assodated with chronic gout (p. 600. ỉ ) although it has.been 
withdravvn in many countries due to reports of hepatotoxi- 
dty. Some countries restrict Its use tô those pãtients in 
whom allopurinol is contra-indicated.

Benzbromárone is not used to ưeat acute attacks of goút 
and may exacerbate and prolong thêm if given during an 
attack; treatment should not start thereíorẽ until an acute 
attack has subsided.

The usual oral dose has been 50 to 200 mg daily. An 
NSAID or colchidne should be given ỉnitially to reduce the 
risk of predpitating acute gouũ An adequãte fluid intake 
should be maintained. Lovver doses oỉ benzbroinarone 
(20 mg) have also been iised in the ỉorm ọỉ a combination 
product with allopurinol. .
Reíerences.
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Med Assoe Thai 2002; 85 {suppỉ 1): S40-S47.

2. K unur s, et ai. Benzbromarone therapy ỉn m inagem ent of rcửactory 
g o u t N  z  Med J  2005; 1Ỉ8: UI 528.

3. Lee M-HH. et ai. A benefit-risk assessment oỉ benzbromarone ỉn  the 
treatment ữf gouL Was ỉts wtthđrawal from the nu rke t ỉn the best 
ỉnterest oí patỉents? Dru§ SaỊtty 2008; 31: 643-65.

4. Reinden MK. et ai. ESicicy and toỉerabỉlỉty of urate-loYvering đrugs ln 
gout: a randomỉsed controũed trù i o ỉ benzbronurone versus probenedd 
aỉter ỉaỉỉure o ỉ aDopuiỉnoL A m  Rhatm Dá  2009; 68: 51-6.

Adverse Effecfs
Benzbromarone may cause gastrointestinal adverse eữècts, 
espedally diarrhoea. It may predpitate an acute attack of 
gout and cause uric add renal calculi and renal colic. 
Hepatotoxidty, sometimes tatal, has occurred and monitor- 
ing of liver íunCTion has been recommended.

Effects on the Bver. Benzbromarone-induced liver damage, 
sometimes íatal, has been reported.1"*

1. Van Der Klauw MM, t t  aL Hepatíc injury caused by benzbromarone. J 
Hepatữl 1994; 20 :376-9 .

2. Anonymous. Benzbromarone and hepatítỉs. WHO Drug br/2000; 14: 29.
3. Wagayama He et al. Fataỉ hilm ỉnant hepatỉc iaiỉure assodated wìth 

beiũbromarone. J  Htpaíoỉ 2000; 32: 874.
4. Arai M. t í  aỉ. Puỉmỉnant hepadc ỉaỉỉure aasodated with benzbromarữne 

treatment: a case report. 3 Gastroenttroỉ Hcpatol 2002; 17: 625-6.

Effecb on the lungs. Benzbromarone has been assodated 
with the development of drug-induced eosinophỉlic pneu- 
monia and pulmonary alveolar haemorrhage.1 Symptoms 
resolved on stopping the drug and ưeatment vvith corti- 
costeroids.

1. Ha ra À, tí ai. Drug-induceđ eosỉnophỉUc pneum onia wiih pulmonary 
aỉveoỉar hem oưhage caused by benzbromarone. Intem Med 2010; 49: 
435-8.

Precautìons
Benzbromarone should be avoided in patients with liver 
impairment, severe renal impairment, in those with uric 
add renal calcult and in those vvith urinary uric add 
excretion rates oỉ greater than 700 mg per 24 hours. Like 
other uricosurics, treatment with beiưbromarone should 
not be started during an acute attack oỉ gout. Simiỉarly, an 
adequate ũuid intake should be maintamed to ređucé the 
risk of uric add renal calculi; additionally, alkalinisadon oỉ 
the urine may be considered.

interadions
Aspirỉn and other salicyỉates antagonise thẹ eữect oỉ 
berabromarone. Pyraãnamide, sulfinpyrazone, and thia- 
áde diuretics can aỉso inhibit the uricosuric effect of 
benzbromarone. Benzbromarone mạy increase the anticoa- 
gulant activity of coumarin oral antìcoagulants (sẹe under 
Interactions of Warfarin, p. 1532.2).

The Symbol t  denotes a preparation no longer actively marketed

http://www
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Antigout drugs. For mention of the eííects of benzbromar- 
one õn the dẽarance of oxipurinol, the major active meta- 
bolite of aỉlopurmol. and the vievv that this was not dini- 
cally sigráScant, see under Interactions of Allopurinol, 
p. 603.1.

P h a r m a c o k in e t ic s

Benzbromarone is only partially absorbed from the 
gastrointestinal ttact, reaching peak plasma concentrations 
about 2 to 4 hours after tin oral dose. Bembromarone is 
extensively bound to plasma proteins. It is metabolised in 
the liver, and is excreted mainly in the íaeces; a srriall 
amount appears in the urine.
Reíerences.

ỉ .  M aurer H, VVollenberg p. Urỉnary metaboliies oỉ bem brom arone in 
man. Arzneimìtteỉforsehung 1990; 40:460-2.

2. YValter-Sack L et al. Variaùon oí bcnzbromaronc eỉimìnation in m an—a 
populatioo study. Eur J  cĩin Pharmaal 1990; 39: 173-6.

Preparations
Proprietary Preparatíons (details are given in Volume B)

Single-ingredient Preporotions. B ra z .:  Narcarìcina; C h in a : Er 
Tong shu (ft|ọlỉĩ); Narcaricin (j£ÌD$Hill/$fỊl41|); You Nuo ('JC 
ìí); J p n : Urinonn; N e th .:  Desuric; S p a in : Urinorm; Thai.-. 
Benaron e.

Muhi-ingredient Preparotìons. Austria: Allobenz; Gicbtex plus; 
Chirta: Allo Comp (iâ ííX ‘r); Ger.: AUo.comp.t; Malaysia: 
Lanolone; Philipp.-. AUomaron; Thai.: Allomaron.

Colchicỉne
Colchidri;' Colchicina; Colchicinum; Kolchicin; Kolchidnas; 
Kolịisin; Koìkiận; Kolkisiini; Ko/ ixmmmh. 

(5)-N-(5,6,7,9-Tetrahydro-1,23,10-tetramethoxy-9-òxobenzo
[a]heptalen-7-yl)acétamide.
C22HkN06=399.4 
CAS —  64-85-8. - 
ATC —  M04AC0I.
ATC Vet —  QM04AC0Ì.
UNII —  SML2Y3J35T.

D eso ip tion . Colchidne is an alkaloid obtained ỉrom 
various Colchicum spp.
Pharmacopoeias. In Chúi.. Eur. (see p. vii), Int., Jpn, and us. 
Chùi, also has a monograph for colchidne amide.
Ph. Eur. 8: (Colchidne). A yellovvish-vvhite amorphous or 
crystalline powder. Very soluble in water, rapidly 
recrystallising bom concentrated Solutions as the sesquihy- 
drate; freely soluble in alcohol and in chloroíorm. Protea 
bom light.
USP 36: (Colchidne). An alkaloid obtained bom various 
Coỉchicum spp. and other genera. Pale yellow to pale 
greenish-yeũovv amorphous scales, or powder or crystalline 
povvder. Is odourless or nearly so, and darkens on exposure 
to light. Soluble 1 in 25 of water and 1 in 220 of ethen treely 
soluble in alcohol and in chloroỉoim. Store in aứtỉght 
containers. Protect bom light.

U sè s  a n d  A d m in is t r a t ío n

Colchidne is used for the relief of acute gout (p. 600.1) and 
for the prophylaxis oi acute attacks, particularly during the 
first few months of treatment with allopurinol or 
uiicosurics. Colchidne produces a dramatic response in 
acute gout, probably by redudng the inílaminatory reaction 
to urate crystals; this effea might be due to several actions 
induding decxeased lactic add production by leucocytes. It 
is not an analgesic and has no effect on blood concenưations 
of uric add, or on the excretion of uric add. Colchidne also 
appears to inhibit p-tubulin polymerisation, inhibiting the 
activation, degranuỉation and mĩgration of neuơophils, 
which may mediate some gout symptoms.

Colchicine is used for the treatment of íamilial 
Mediterranean fever and has also been used in several 
other conditions induding amyloidosis, Behẹet’s syndrome, 
pericarditis, primary biliary drrhosis, and pyoderma 
gangrenosum.

If colchidne is used for acute attacks of gout, then 
ưeatment should be started as soon as possible and an effect 
may be expected vvithin 12 hours. The recommended oral 
dose in the UK is 1 mg initially, then 500 micrograms evety 
2 to 3 hours until pain relieí is obtained or gasưointestinal 
adverse eữects occur (but see also Adminisơation, below). 
The total dose should not exceed 6 mg. At least 3 daýs 
should elapse beíore another course is given. In the USA the 
oral dose is 1.2 mg initially íollovved by 600 micrograms One 
hour later. The maximum total dose for an acute attack is
1.8 mg over 1 hour. This dose may also be used (in the USA) 
for treatment of a gout flare while the patient is taking 
colchidne íor prophylaxis (see below); the prophylactic 
dose may be resumed 12 hours aíter treatmeni.

Colchicine is also used íor the prophyỉaxừ of gout; oral 
doses are 500 micrograms two or three times daily in the UK 
vvhereas in the USA 600micrograms may be given once or 
twice daily, to a maximum of 1.2 mg daily.

Although no longer licensed in many countries, 
colchidne was íormerly given ứiưavenously ỉor acute attacks 
of gout in a usual treatment dose of 2 mg over 2 to 5 minutes 
vvith additional doses of 500micrograms every 6 hours as 
required to a total dose of not more than 4mg in 24 hours; 
once this amount of colchidne has been given hirtherdoses 
should not then be given by any route íor at least 7 days. 
Colchidne has also been gi ven intravenously for prophylaxừ, 
usually in doses of 500 micrograms to 1 mg once or twice 
daily; however, the oral route is preíerable. Por the view 
that the intravenous route should be avoided, see 
Administration, below.

For ĩam ilỉal M editerranean fever, us licensed 
product iníormation for colchidne recommends an oral 
dose ol 1.2 to 2.4 mg daily (vvhich can be given in 2 divided 
doses); doses can be increased or decreased as needed vvithin 
this range in increments of 300 micrograms daily.

Although colchicine is not licensed in the UK for ỉamilial 
j Mediteưanean íever, the BNF suggests an oral dose of 
: 500 micrograms to 2 mg once daily as prophylaxis.

For dose recommendations in children, patients with 
: hepatic or renal impairment. or when colchicine is used 
1 with other dmgs. see belovv.
Ị Reíerences.
ỉ 1. Lange u . et aì. Currem aspecis of colchìdne rherapy: dassical indicaiions 
Ị  and new  thcrapeutic uses. Eur J Mtci Res 2001; 6: 1 $0-60.
ị 2. Schlesinger N, ứ  ai. Colchicine íor acute gout. Avaíỉable In The Cochrane 
ì Database of Systematic Reviews: Issue 4. C hichester John Wilcy; 2006 

(accessed 21/04/08).
3. Nuki G. Colchidne: iu  mcchanism of action and efficacy ìn aystal- 

ỉnduced inAammaiion. Curr Rheumatol Rep 2008; 10: 218-27.
4. Yang LPH. Oral colchicinc lColcrys): in the treatm ent and prophylaxis of 

gout. Drugs 2010; 70: 1603-13.
$. Richcue p, Bardin T. Colchicine íor the treatm eni of gout. Expcrt Opin 

Phannacotiưr 2010; 11: 2933-8.

Adminiỉtration. Although colchicine lm g orally, fol- 
lovved by 500micrograms every 2 to 3 hours, is recom- 
mended in the UK for the treatment of acute gout, many 
rheumatologists consider this excessive; a low-dose regi- 
men oi 500 micrograms no more than 3 times daily has 
been advocated in preíerence.1 In the USA, a total oral 
dose of 1.8 mg is recommended, as studies íound low-dose 
(1.2 mg (ollovved by a single dose of 600 micrograms) and 
high-dose (1.2 mg lollovved by 600 micrograms every hour 
íor 6 hours) colchicine regimens to have similar efficacy, 
but considerably íevver adverse effects were seen with the 
low-dose schedule.2-3

The saíety of in travenous colchicine has been 
questioned, and it has been suggested that, although 
undoubtedly effective. it should not be uscd because of the 
risk of severe or íatal adverse effects.° For reports of 
íatalities vvith intravenous colchicine during unlicensed use, 
see ỉnappropriate Administration, p. 606.1.

1. Morris I. rt tl. Colchỉcine in acutc gout. BMJ 2003: 327: 1275-6.
2. FDA. ỉnĩorraaiion ỉor htalthcare proỉessionals: new saỉet)' Iníormation

íor colchidne (marketed as Colcrys) (issued 30th July, 2009). 
Available at: http://www.ida.gov/Dnigs/DrugSaiety/
P o s tm a rk e tD ru g S a íe ty ln ío rm a tio n ío rP a t ie n ts a n d P ro v id e r s /  
ucm l74382.htm  (ãccessed 10/09/09)

3. Tcrkeltaub RA. ti aỉ. High versus ỉow dosing of oral colchidne ỉor eariy 
acute gout ũare: twenty-(our-hour outcomc o ỉ the fim  multicenter. 
ranđomiĩed, double-blind. placcbo-controỉled. parallel-group, dose- 
comparỉson coỉchỉõne study. Anhĩiỉis Rhcum 2010; Ò2: 1060-8.

4. Morris 1. et ai. Cỡlchidne in acute gout. BMJ 2004; 328: 289.
5. Schlesinger N. Reassessìng the saíety of intravenous and compounded 

injectable colchicỉne in acute gout ưeatm ent. Exprrt Opin Drug Safety 
2007; 6: 625-9.

Administratìon in ehildren. In the USA. colchidne is 
licensed íor use in children (or the treatment of tamilial 
Mediteưanean íever. It is given orally in the íollovving 
daily doses according to age:
• 4 to 6 years: 300miCTograms to 1.8 mg
• 6 to 12 years: 900micrograms to 1.8 mg
• over 12 years: adult doses are gi ven, see above

AdminỉstraHon in hepatic impairment. The dearance of 
colchidne may be sígniScantly reduced and plasma half- 
liỉe prolonged in patients with chronic hepatic impair- 
ment, compared vvith healthy subjects.

When colchidne is used for the treatment oỉ acute gout, 
licensed produd iníormation in the USA considers dose 
reduction is not necessary (or patients vvith hepatic 
impairment, but suggests that they should be monitored 
dosely for adverse eHects. Treatment courses should not be 
repeated more often than once every 2 weeks in patients 
with severe impainnent, and altemative therapy considered 
in those patients who require repeated courses.

When used for prophylaxừ of gout Oares, us licensed 
product iníotmation States that no dose adjustment is 
recommended íor patìents with mild to moderate hepatic 
impairment, although patients should be monitored closely 
for adverse eílects. Dose reduction should be considered in 
patients with severe hepatìc impairment.

Patients with hepatic impairment who are given 
colchicine prophylaxis should not be treated with colchidne 
for acute gout ũãres.

In íam ilial M editerranean fever, us licensed product 
iníormation suggests that patients vvith mild to moderaie 
hepatic impairment are monitored dosely for adverse 
eữects. Dosẽ reduction may be considered for patients with 
severe hepadc impainnent.

Colchidne should not be used in patients with hepat c 
impaũment who are taking P-glycoprotein inhibiton, 
strong cytochrome P450 isoenzyme CYP3A4 inhibitors, c r 
HTV-protease inhibitors.
Administration ỉn renal impairment. When ora) colchidne 
is used for the ưeatment of acute gout, licensed produa 
iníormation in the UK suggests a dose ređuction or an 
increased interval between doses in patients with a creai- 
inine dearance (CC) of 10 to 50mL/min, and 
contra-indicates its use in patients with severe renal 
impairment (CC less than lOmL/min), or those on 
dialysis. In the USA, nõ dose reduction is considered 
necessaty in patients with mild to moderate renal impaii- 
ment (CC 30 to 80 mL/min), although patients should be 
monitored closely for adverse effects. Patients with severe 
renal impairment (CC less than 30mL/min) also do not 
require a dose reduction, but treatment courses should 
not be repeated more than once every 2 vveeks; alternative 
therapy should be considered in those patients vvha 
require repeated courses. In dialysis patients, the totẽl 
recommended dose íor acute gout should be reduced to 3 

single oral dose of 600 micrograms, not rcpeated morĩ 
than once every 2 weeks.

w hen used for prophylaxis of gout ỉlares, us licensei 
product iníormation States that dose reduction is nct 
considered necessary in those patients wúh mild to 
moderate renal impairment (CC 30 to 80mL/min', 
although patients should be monitored closely for adverst 
effeas. For patients wjth severe renal impairment (CC les; 
than 30mL/min), hovvevcr, the initial dose should b: 
300 micrograms daily and any increase done with closỉ 
monitoring. In patients on dialysis. 300 micrograms can b : 
given tvvice week]y, with dose monitoring.

Patients with renal impainnent vvho are given colchidn: 
prophylaxis should not be treated with colchidne for acutí 
goũt Ãares.

In familial Mediterranean íever, us licensed produc t 
iníormation suggests that patients with mild to moderatỉ 
renal impairment (30 to 80inL/min) should be monitore i 
dosely; a reduction in colchidne dose may be necessary. Fo r 
patients with severe renal impairment (CC less than 30 mL ’ 
min) or dialysis paúents, an initial oral dose of colchidn ■ 
300 micrograms dailv is recommended, with dose monitor ■ 
ing aíter any dose increases.

Colchiđne should not be used in patients with renal 
impaiiment who are taking P-glycoprotein ínhibitors 
strong cytochrome P450 isoenzyme CYP3A4 inhibitors, o ■ 
HTV-protease inhibitors.

Administration with other drugs. Uses of colchicine vvitt 
drugs that inhibit cytochrome P450 isoenzyme CYP3A4 o 
P-glycoprotein ũicreases the risk of colchidne tOTddty. Ii 
the USA, if no alternative is available, licensed produc 
iníormation recommends adjustment of the colchidm 
dose when it is used with these drugs, or if these drug 
have been taken vvithin 14 days of colchicine. Patient 
vvith renal or hepatic impairment should not be given col 
chidne with these drugs. Patients receiving colchidne pro 
phylactically who are given CYP3A4 inhibitors should no 
be ưeated with colchicine for gout ílares.

When used íor the treatiinent o f gout ílares, ora 
colđũdne doses are reduced from the usual dose (see Use 
and Adminisưation, above) as íollovvs:
• with strong CYP3A4 inhibitors: a single dose o 

colchidne 600 micrograms, followed by 300microgram 
1 hour later

• with moderate CYP3A4 inhibitors: a single dose o 
colchicine 1.2 mg

• vvith p-glycoprotein inhibitors: a single dose of 600 miCT 
ograms

• with HTV-protease inhibitors (except unboosted íosam 
prenavừ. see below): a single dose of colchidne 
600micrograms, followed by 300 micrograms 1 hou: 
later

• with íosamprenavữ (when given alone and not vvitl 
ritonavir): a single dose of colchidne 1.2 mg

Treatment courses should not be repeated vvithin 3 days.
When used for the prophylaxiỉ o f gout ílares, if thí 

orlginal intended oral dose of colchidne would have beer 
600 micrograms twice daily (see Uses and Administration 
above), the íollovving colchidne doses are recommended:
• with strong CYP3A4 inhibitors: 300 micrograms onct 

daily
• with moderate CYP3A4 inhibitors: 300 micrograms tvvict 

daily, or 600 micrograms once daily
• vvith p-glycoprotein inhibitors: 300 micrograms onct 

daily

AU cross-reíerences reíer tô 'entries in Volume A
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• w ith HTV-protcase inhibitors (except unboosted fosam- 
prenavứ, see belovv); 300 micrograms once daily

• w ith íosamprenavir (when given alone and not with 
ritonavir): 300 micrograms tvvice daily, or 600 micr- 
ograms once daily

W hen used (or the prophylaxis of gout Qares. ư the original 
intended oraỉ dose of colchióne wou!d have been 600 micr- 
ograms ona daily (see Uses and Administration, p. 604.1), 
the íollovving eolchiđne doses are recommended:
• w ith strong CYP3A4 inhibitors: 300 micrograms once 

every o ther day
• w ith moderate CYP3A4 inhibitors: 300 micrograms once 

daily
• w ith P-glycoprotein inhibitors: 300 micrograms once 

every o thẽr dãy
« w ith HTV-protease inhibitors (except unboosted íosam- 

prenavir, see below): 300 micrograms once every other 
day

• with íosamprenavir (vvhen given alone and not vvith 
ritonavữ): 300micrograms once daily

w h en  used in the management of íam illa i M editerra- 
n e a n  tever, the maxũnum daily dose o( oral colchidne 
(given as a single dose or in 2 divided doses) is as íollọvvs:
• with strong CYP3A4 inhibitors: 600 micrograms
• w ith moderate CYP3A4 inhibitors: 1.2 mg
• vvith P-glycoprotein inhibitors: 600 micrograms
• w ith HTV-protease inhỉbitors (except unboosted íosam- 

prenavir, see below): 600micrograms
• w ith íosainprenavir (when given alone and not wỉth 

ritonavỉr): 1.2 mg

Amyioidosũ. Colchiđne is welí knovvn to have a useful 
role in  amyloidosis (p. 819.3) secondary to íamilial Medi- 
terranean íever, w herẽ results have suggested the possibi- 
lity of reversing nephropathic changes due to renal amy- 
loid deposition (see below). However, combination 
therapy wỉth melphalan and prednỉsone was ỉound to be 
more effective than colchidne alone in prũnary amyloido- 
sis,1 and a later study2 found no beneht in adding colchi- 
ó n e  to the Standard therapy. The mechanism of the 
anti-amyloid eữect of colchióne is not dear.

1. Skinner M. «r a i . Treatment oỉ 100 padents wỉth prìnury amyioidosis: a 
randomised trỉaỉ oí meỉphaUn, prednỉsone, ãod coldúdnc vcrsus 
coỉchidne only. Am J  Med 1996; 100; 290-8.

2. Kyte RA, t í  a i. A trỉa! of three regtmens for primary amyỉoidosis: 
colchidnc alooe, meỉphaian and prednisone, and meỉphalan. pred- 
nisone, and colchictne. N  Engi J  Med 1997; 336: 1202-7.

BehẹeKs syndrome. Beh?et's syndrome (p. 1601.1) has 
been treated with many drugs. Where possible, topical 
treatm ent oí local lesions ỉhould be tried before starting 
systemic therapy. Corticosteroids are íavoured for systemic 
ưeatm ent in many countries, but colchidne has also been 
vvidely used. Benehdal responses have been described for 
most oi the symptoms induding the arthritic ocular, and 
cutaneous maniíestations, although a systematic rẹviev? 
has questioned colchidne's eíhcacy.1 The mechanism of 
actíon in this condition is believed to be based on the 
efíect on polym orphonudear leucocytes and other cellular 
eííects.2 Colchidne has also been used wỉth corticosteroids 
for acute exacerbations, tollovved by colchidne mainte- 
nance;3 colchidne w ith aspirin has also been recom- 
m ended in  acute disease,4 and colchidne with benzathine 
benzylpenidllin has been tried.5

1. Saenz A. tí aí. Phamucotherapy for Behcet's syndrome. Avaiỉable in The 
Cochrane Database of Sysiematic Revievvs; Issue 2. Chỉchesten John 
Y /ỉìcỵ; 1998 (accessed 27/04/05).

2. Schattner A. Colchicine—expanding horízons. Postgrad Med J  1991; 67: 
223-6.

3. Rakover Y, tí a i Behcet đisease: long-term íolỉow-up oỉ three children 
and review oỉ the ỉiterature. Ptdiatria 1989; 83: 986-92.

4. VVechsler B. Piette JC. Beh^ers disease. BMJ 1992; 304: 1199-1200.
5. Calgiineri M, tí aỉ. Eỉíect of prophylactỉc btnaathine penlcilỉỉn on 

mucocutaneous symptoms oỉ Bẻhộn's dlsease. Dtrmatologỵ 1996; 192: 
125-8.

Famỉlial M editerranean fever. Familial Mediteưanean 
íever (recurrent or paroxysmal polyserositis; periodic dis- 
ease) is an  inheríted disorder that mainly aỉfects Sephardic 
Jews or persons of Arab, Armenian, or Turkish ancestry.1-2 
It is characterised by attacks of acute abdominal pain, 
íever, and signs of peritonitis, which resolve sponta- 
neously, usually in 24 to 48 hours. Pleuritic chest pain, 
arthritis, rash, pericarditis, and headache may occur. The 
most dangerous complication, hovvever, is type AA amy- 
loldosis (see also p. 819.3), which can lead to nephrotic 
syndrome, renal tailure, and death.

Familial Mediterranean íever is managed with colchi- 
d n e .1'3 Colchidne cannot stop an established attack, but, 
given prophylactically, it reduces the ửequency of attàcks, 
prevents qnyloidosis and reverses proteinuria. Attacks are 
usually treated with NSAEDs1,3 or, in  severe cases, opioids.3 
Anecdotal evidence has suggested that prazosin may also be 
of beneht,4 but initial reports of improvement with 
interíeron alfa havẻ aot beẽn bom e out.1 Anakiiưa has 
also been invesđgated.3

1. Drenth JPH. van der Meer JWM. Heredỉtary periodic fever.// EngUMed 
2001; 345: 1748-57.

2. Bcn-Chetrit E. Touitou L Pamiíui Medíterranean fevcr In the woríd. 
Arthritừ ỊỊhtum  2009; 61: 1447-53.

3. KaUỉnỉch T, et al. Coỉchidne use ỉn chiỉdren and adolescents with ỉamillaỉ 
Medltmanean fcvcn ỉỉtcrarare revicw and consensus statement. 
Pediatria 2007; 119: e474-e483. Also avaỉỉabỉe at http://pediatrics. 
aappubỉỉcations.org/cgỉ/reprint/119/2/e474 (accessed 21/04/08)

4. Kauolca n  et al. Tteating ỉamỉỉial Medỉtemnean ỉever wỉth prazosin 
hydrochloride. A m  Ịrtíem Mtd  1998; 129:424-5.

5. Roldan R' t í a L  Anaklnra: new tberapeutíc apptoach in chiỉdren with 
PamiUal Mediterranean Pever reslsant to colchidne. Joờtt Bone Spint 
2008; 75: 504-5.

IntersiiKal lung dìsease. Colchỉdne has been used in 
patìents with idiopathic pulmonary Hbrosis (see ỉnterstỉtìal 
Lung Disease, p. 1607.1). However, studies have generally 
shown no evidence of survival beneht, and it is not 
recommended.

PericardHis. Mild cases of recurrent pericarditis may be 
treated with colchidne, as an adjunct to NSAID therapy.1'3 
It may also provide ellective prophylaxis, aUovving the 
tapẹring of corticosteroids, which are usualỉy reserved ỉor 
the treãtm ent of severe acute attacks.13 The drug has also 
been used successhiQy in  children.4 In an open-label 
study, colchidne added to conventíonal therapy with 
aspirin or prednisone signihcandy decreased the recur- 
rence rate in patients with a Brst episode oi recurrent peri- 
carditis, compared with conventional therapy alone.5 
A nother open-label study had similar results using adjunc- 
tive colchicine íor the first episode of acute pericarditis.6 In 
patients with two or more relapses of acute pericarditis, 
colchidne was tòund to be highly ehective in  preventing 
recurrence.7 The proportion of padents with relapses dur- 
ing or atter colchidne therapy was signihcantỉy higher, 
and the duration of colchidne therapy signihcantly longer, 
in those who had preữeatment with corticosteroids.

Colchidne has also been invesdgated in the prevention 
of post-pericardiotomy syndrome, a complication of cardiac 
surgery characterised by fever, pleiưitíc chest pain, and 
evidence of pleural eSusion and new or worsening 
perícardial e í t u s i o a .  A multicentre double-blind study* 
tound tha t oral colchidne 1 mg twice daily on the first day 
and then 300 micrograms twice daily for one m onth (or haỉí 
these doses in patients weighing under 70 kg or intolerant to 
the hỉgher dose) markedly reduced inddence o{ the 
syndrome at 12 months compared with placebo; the 
condition was diagnosed in 16 oỉ 180 patients given 
colchidne versus 38 of 180 in the placebo group. Secondary 
enđ-points of dỉsease-related hospitalisaúon, carđiac tamp- 
onade, constrictive pericardltis, or recurrent perỉcarditis 
occurred in 9 oỉ the placebo group versus 1 patient given 
colchidne. No seiỉous adverse efíects occurred, although 
ạbout 10% of patíents taking colchidnẹ dẹveloped 
diarrhoea.

1. Mlỉỉaire K i ta L  Treatmeni oỉ recurrem perỉcardỉtỉs with colchỉdne. Eur 
fừ a r tJ  1994; 15: U0-4.

2. Adỉer Y, t í  ai. Coỉchidne treatment for K c u m n t  perỉcardỉtís: ã decade o i  
experience. ơrcuUuừm 1998: 97: 2183-5.

3. Oakỉey CM. Myocardỉủs. perỉcardỉtìs and other pericardỉal dìseases. 
Heart 2000; 84:449-54.

4. Yaôgi A, et al. Colchỉtíne ỉor recurrent pcricaiditiỉ ỉn chiỉdren. Aaa  
Paediatr Scand 1998; 87:603-4.

5. ỉmaáo M, t í  al. Coỉchỉdne as flist-choỉce therapy (or recurtem 
peiỉcardỉtìs: results ai the CORE (COichỉdne ỉor RBcurrent pericardỉtỉs) 
triaL A n h  Ittíem Mtd 2005; 165: 1987-91.

6. Imazỉo M tta L  Coldùdne in addỉdon to conventional therapy ỉor acute 
perỉcardítís: resuỉts of the COÍchícỉne for acute PErỉcardỉtỉs (COPH) trỉaL 
Gratlatìon 2005; 112: 2012-16

7. Artom G. et al. Pretreatment with cortỉcosteroidỉ attenuaces the eỉScacy 
o t  coỉchldne ỉn preveotỉng recurrent perìcardỉús: a m uìti-cenữe  a 11-ca se 
analysỉs. Bur Heart J  2005; 26:723-7.

8. Imaão M et aL COPPS Investigators. COlchidne ỉor the Prevention oỉ 
the Post-pexicardỉotomy Syndrome (COPPS): a multicentrc, rando- 
mized. double-bUnd. placebo-controlled tĩỉaỉ. Eur Htart J  2010; 31: 
2749-54.

Peyronie's dĩseose. Beneficial eơects have been reported 
with colchidnc In mcn vvith Pcyronlc's disease. Small stu- 
dies show colchidne to bc most cffcctivc in reduđng pain 
during penile erection.1 A combination of vitamin E and 
coỉchiáne has aỉso been suggested ã s  an aitemative ỉn 
early discase.2

1. Kadioồlu A. t í  ai. Treatment of Peyronie's disease wfth orat colchidne: 
long-tcnn resuỉts and predỉctỉve pârameten of successíuỉ outcome. ừtí J  
ỉmpot R tỉ 2000; 12:169̂ -75.

2. Prieto Gastro RM. t í  ai. Combined treatmem with vỉtamỉn E and 
coỉchỉdoe ỉn the eariy stages oí Peyronỉe's dỉsease. BJU Ini 2003; 91; 
522r4.

Prímary bSiary drrhosis. Primary biliary drrhosis 
(p. 2638.3) is a chronic Progressive liver disease vvith no 
spedhc treatment, and in general drug therapy has been 
poor o r largely lneífectlve. Reviewers have noted1’3 tha t 
several studies have been conducted with colchỉdne, and, 
although biochemical parameters were improveđ, a bene- 
ũdal effect on dỉnical symptoms or liver histology vvas not 
íound. A comparative study oí colchidne and metho- 
trexate shovved that while both drugs improved biochem- 
icíd test resuỉts and symptoms, the response to metho- 
ưexate was greater.* Some consỉđer that combination

therapy with colchiõne, methoơexate, and ursodeoxy- 
cholic add may be more promising than monotherapy.2

ỉ .  Heathcote EJ. Evỉdence-based therapy oỉprỉm ary bỉỉỉary drrhosis. EurJ  
Gasoventtroỉ Hẹpatoỉ 1999; 11: 607-15.

2. Hoỉtmeỉer ỉ ,  Leuschoer u . Medlcal treatm ent QỈ prỉmary biỉỉary dirhosis 
and prừnary sderosỉng diolangitỉs. Diỷtstìon 2001; 64: 137-50.

3. Gong Y, Gỉuud c . Coỉdìỉtine ỉòr pximary bỉliary d rrhoâs. Avaỉlabỉe in 
The Cochrane Database oí Systematỉc Reviewsị Issue 2. C hỉchester John 
WUey; 2004 (accessed 27/04/05).

4. KapỉanMM, t í  ai. A  proqỉectíve crỉaỉ o ỉ co ỉd iỉdne and mechocrexace ỉn 
the treatment oỉ piimaxy bilỉary drrhosỉs. Gastroenttrology 1999; 117: 
1173-80.

Pyoderma gangrenosum. Pyoderma gangrenosum 
(p. 1688.3) aisoaáted with inAammatorỳ bõwẽl disease 
has been successỉully treated with còlchidne in 2 
patỉents.1'2 Colchidne was also of beneht in 3 patients 
with pyoderma assodated with ỉamUial Mediterranean 
íever.3 Other isolated reports include the use oỉ low-dose 
colchidne in idiopathic pyoderma gangrenosum.4

1. Paolỉni 0 , t í  ai. Treatxnem oỉ pyodenna gangrenosum wỉth coỉchỉdne. 
Lanat 1995; 345: 1057-8.

2. Rampal p. t í  aL C oldúdne ỉn  pyodenna gangrenosum. Lanetí 1998; 351: 
1134-5.

3. Lugassy G. Ronnen M. Severe pyoderma assodated w ith tam iiul 
Medỉtẽrranean ỉev e r  ỉavourable response to colchidnc ỉn  three 
patíeots. Ám J  Mtd S d  ỉ  992; 30 4 :2 9 -3 ỉ .

4. kontochrỉstopouỉos GJ, tíaL  Treatmc n t oỉ pyodetma gangrenosum wíth 
low-dose co ỉđũdne. Dematology 2004; 209:233-6.

Relroperitoneal íìbrosis. There are reports1*3 of success 
with colchidne, wlth or without corticosteroids, in the 
treatment of retroperitoneal Bbrosis (p. 1612.1).

1. Vega J, et *l. Tteatm ent 0{ idioptthìc m roperitoneal Bbrosb wỉih 
coldiỉdne and Ỉtero ỉds a case sexỉes. Am  J  Kidney Dà 2009; 53: 628-37.

2. de Sodo G, t í  (ứ. Assodation betw eea íamỉlỉaỉ M edỉtenaneạn fever and 
retroperitoneal Bbrosis: tetroperỉtoneal Sbrosỉs régression after colchi- 
dne  thenpy. hứ J  ùnmunopứtkoỉ Éharmacol 2009; 22: 521-4.

3. de Sodo G. tí  al. Eữectíveness o í colchidne therapy ỉn  4  cases of 
retroperitoneaỉ Sbrosis assodated with autoinHammatọry dỉseases. J 
Rheumatol 2010; 37: Ỉ971-2.

Adverse Effects and Treahnent
Colchidne has a narrow therapeutic margin, and over- 
dosage may be serious (see p. 606.1). The most bequent 
adversé eSects of oral coỉchidne are those involving the 
gastrointestinal tract and may be assodated with its 
antìmitotic action. Diarrhoea, nausea, vomiting, and 
abdominal pam are ohen the first signs of toxỉcỉty and are 
usually an indication that colchitíne therapy should be 
stoppẽd or the dose reduced. Laiger doses may cause proỉuse 
diarrhoea, gasttointesdnal haemorrhage, rashes, and renal 
and hepatic damage.

Rarẽly, bone marrow depression with agranulocytosis, 
thrombocytopenia, and aplastịc anaemia have occurred on 
prolonged treatment as have peripheral neuropathy, 
myopathy, rashes, dissemỉnated ỉntravascular coagulatìon, 
and ãlopẽda. Fatal pancytopenia has been reported.

Advene eữects aỉter intravenous use indude cardiac 
arrhythmỉas and local reactions such as thrombophỉebitis 
and neuritis. Extravasation may cause tissue necrosis.

Efíeds 00 the neuromuscular System. Cokhidne-induced 
myoneuropathy may be a commoa but unrecognised con- 
dition in patients wíth Ttduced renal íunction who receive 
usual doses of colchidne.1 Although both skeletal musdes 
and peripheral nerves are attected, myopathy is most pro- 
minent and assodated axonal neuropathy is mild. The 
condition usually presents vvith proxũnal musde vveakness 
and is always accompanied by elevations in serum aeatine 
kinase concentrations. Withdrawal of colchidne leads to 
spontaneous remission of these symptoms within a few 
vveeks but resolution of the polyneuropathy is slow. 
Examination of proximal musdes shovvs marked abnormal 
spontaneous actìvity and, because of the íeatures of the 
condition, it is often initìally misdiagnosed as probable 
polymyositis or uraemic myopathy. A literature review2 
identihed renal impairment as the prỊmary rísk íactor for 
the development of colchidne-induced myopathy; dosage 
adjustment is advised ỉn these patients.

There have been reports suggesting colchidne-induced 
myopathy may develop in patients who have r to rm a l  renal 
lunction.

A patíent with normaỉ renal hmction but chronic 
alcohol-ỉnduced liver dỉsease developed an unusual íorm oỉ 
myoneuropathy aíter receiving only a short course of 
colchidne. This patient was also taking tolbutamide, the 
microsomal enzyme-inhibiting actìvity o i which may have 
exacẹrbated the toxidty of colchidne.3 A teenager with 
{amilial Mediterranean íever who had normal renal and 
hepadc hmction developed toxic myopathy due to 
colchidne use. Myopathy improved after colchỉdne was 
stopped and recurréd when it was restarted at a lower'dose.4 

Rhabdomyolysis has also been reported.5’4
1. K und RW, tt úL Colchldne myopathy and neuropathy. N  Engt ]  Mtd 

I9S7; 316: 1562-8.
2. YVìIbur K, M akom ky M. C dch idne  myotoxidty: case reports and 

Uterature review. Pharmacothtrapy 2004; 24: 1784-92.
3. Besana c. et tì. C old iidne myoneuropaihy. Laruxt 1987; U :'l271-2.

The Symbol t  denotes a preparation no longer actively marketed
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4. Sayarìioglu M, tí a i  Colchidne-inđuceđ m yopathy in i  teenager wich 
ĩamiỉỉaỉ Međỉterranean íever. A m  PharmacõtkeT 2003; 37: 1821-4.

5. Chattopadhyay I. t ía ỉ .  Colchỉdne ỉnđuced rhabdomyotysỉs. Posĩgrađ Med 
J  2001; 77: 191-2.

6. Boomershine KH. Colchitíne ỉnduced rhabdomyolysis. A m  Pharmac- 
oứưr 2002; 36: 824-6.

Effects on the reprodudive System. UK licensed product 
iníormation States that colchictae may adveisely aílect 
spermátogenesis under certain conditions of therapy. Ani- 
mal data have shown that colchidne in high doses may 
arrest spermatogenesis and lead to azoospermia. However, 
in dinical practice male iníertìlity does not seem to be 
common in patients given colchidne, and may be related 
in some cases to the underlying dỉsease rather than the 
drug.1 Similarly, aỉthough colchiõne is not recommended 
ta the first trimester of pregnancy, it may improve íertility 
ta vvomen with íamilial Mediterranean lever, and results 
ta women who have been taking colchidne at conception 
and duríng pregnancy have been relatively reassuring' 
(see also under Pregnancy, bèlow).

1. Mijatovic V, t í  a i  Familial M edùerranean ỉever and ỉts impỉỉcations ỉor 
íertility and pTOỊiTìaTicy. EurJ.Obstet Gynecol Rtprod Biol 2003; 108: 171-6.

Inappropriate administration. Intravenous use of colchi- 
cine is associated with a risk of severe or íatal adverse 
effects (see Administration, p. 604.2). Although unlicensed 
either orally or parenterally for use in back pain, intra- 
venous colchidne has apparently been used in altemative 
medidne for this indicadon. As of February 2008, the FDA 
had received reports of 50 adverse events, induding 23 
deaths, assodated with the unapproved use of inưavenous 
colchidne. Three of the reported deaths were assodated 
with compounded colchictae that, due to preparation 
errors, was 8 times more potent than the amount stated 
on the label. PotentiaUy íatal eHects tadude neuưopenia, 
thrombocytopenia, pancytopenia. acute renal íailure, and 
congestive heart laUure.1-2

1. FDA. FDA takes actìon to stop the marketỉng oí unapproved injectabỉe 
drugs contaỉnỉng colchỉcìne (issued 6 th  February 2008). Avaỉỉabỉe at: 
http://www.fda.gov/bbs/topics/NEWS/2008/NFW0 ỉ 79 ỉ .hun) (accessed 
21/04/08)

2. FDA. Questíons and answers about FDA's eníorcement actỉon agaínst
unapproved ỉnjectable colchitíne Products (issued 6th February 2008). 
Availabỉe at: http://www.fda.gov/cder/drug/unapproved_dnjgs/
colchidne_qa.htm (accessed 21/04/08)

Overdosage. Colchidne has a narrow therapeutic index 
and is extremely toxic ta overdose;1 it has been assodated 
with seríous and íatal toxidty.1'7 Patients at particular risk 
of toxidty are those with renal or hepatic impairment, 
gastrotatesttaal or cardiac dìsease, and the very young or 
very old.1

There is oíten a delay of up to 6 hours beíore toxidty is 
apparent; some íeatures may be delayed up to 1 week or 
longer. Early íeatures (vvhiclyoccur up to 1 day after 
tagestion) tadude nausea, voihiting, abdomtaal pata, and 
diarrhoea. Diarrhoea may be protúse and bloody, causing 
electrolyte disturbances and hypovolaemic shock. Features 
occurring alter 1 to 7 days indude coníusion, decreased 
cardiac output, cardiac arrhythmias, renal and hepatic 
impairment, respiratory distress, hyperpyrexia, and bone 
marrow depression. These can progress ta severe cases to 
multìple organ damage with bone marrow aplasia, 
convulsions, coma, rhabdomyolysís, and disseminated 
tatravascular coagulation.1 Alopeda and rebound leucocy- 
tosis can occur.3’* A toxic epidermal neaolysis-like reaction 
has also been reported.4

The lethal dose varies: 7mg has caused death,* yet 
recovery has occurred after much larger doses.9'1'

In acute overdosage, the UK National Poisons Iníorma- 
tion Service (NPIS) States that the value of gut 
decontamtaation is uncertata. Oral activated charcoal 50 g 
can be considered íor adults who have tagested more than 
lOOmicrogranis/kg within 1 hour; children who have 
ingested any amount of colchidne vvithta 1 hour may be 
given activated charcoal 1 g/kg. Doses may be repeated 
every 4 hours ta both adults and children, for those who 
have tagested more than 300 micrograms/kg, provided they 
are not vomittag. Gastric lavage may be an altemative ta 
adults who present vvithin 1 hour of a potentially life- 
threatentag overdose. Management is mataly symptomatìc 
and supportive, with attention given to pulse, blood 
pressure, and cardiac rhythm; ũuid and electrolyte 
imbalances should be corrected. Patients are monitored for 
at least 6 hours after tagestion, or 12 hours if they have 
taken more than 300 micrograms/kg. Asymptomatic 
patients may then be discharged, with advice to retum if 
gastrotatesttaal symptoms appear. Haemodialysis and 
haemoperỉusion are of no beneht as they do not enhance 
colchidne elimination; blood and urine concentrations are 
of no use diagnostícally.

1. MHRA/CHM. Colchidne: reminder on risk of serious ànd íatal to ú d ty  ỉu 
overdosc. Drug Saftíy Updatĩ 2009: 3 (issue 4): 5. Available à t  htĩp :// 
w w w .m h ra .g o v .u k /h o m e /g ro u p s /p l-p /d o c u o ie n is /p u b lic a tio n / 
con062549.pdf (accessed 05/01/11)

2. M clntyre IM, tí aỉ. Death following colchicine poisoning. J Pormic Sà  
1994: 39: 280-6.

3. M ỉỉne ST, Mcek PD. Fatal colchidne overdose: report o ỉ a case and 
revỉew of the ỉiterature. Am J  Emerg Med 1998; 16: 603-8.

4. Kubỉer PA. Pataỉ co ỉdùdne toxỉdty. Med J Aust 2000; 172:498-9.
5. Mullins ME. t í  a i. Fataỉ cardỉovascular collapse folỉowÌDg acute 

colchỉdne ỉngcstion. J Toxưol Clin Toxicoỉ 2000; 38: 51-4.
6. Axroyo MP. t í  a l  Toxỉc epidermal necrolysỉs-Iike reactỉon secondary to 

colchidne overdose. B rJ  Dcrmatal 2004; 150: 581-8.
7. MỈUer MA, tí aL Colchidne- related death presemỉng a$ an  unknown 

case of multỉpỉe organ íailure. J  Emery Med 2005; 28 :445-8 .
8. Hood RL. Coichỉdne poisonỉng. J Errưrg Med 1994; 12: 171-7.
9. Baud FJ, t í  a l  Brỉeí report: treatm ent of severe colchỉdne overdose with 

coỉchỉdne-spedfic Fab ỉragments. N  Engl J  Med 1995; 332: 642-5.
10. Crỉtchley JAJH, tí al. Grânulocyte-cõiony stimuỉatỉng (actor in the 

treatm em  of colchỉdne poỉsonỉng. Hum Exp Toxial 1997; 16:229-32.
ỉ  1. H anis K t ía L  Cỡlchỉdne-ỉnduced bone marTOw suppression: treatmem 

w hh granuỉocyte colony-stimulating ỉactor. JEmer$ M td  2000; 18 :435- 
40.

P r e c a u tio n s

Colchidne should be given with great care to elderly or 
debilitated patients who may be particularly susceptỉble to 
cumulative toxidty. It should also be used vvith caution ta 
patients with cardiac, hepatic, renal, or gastrointestinal 
disease. Colchictae should be avoided ta patients with blood 
disorders. It should also generally be avoided in pregnancy 
since it is knovvn to be teratogenic in a n im a ls  and there ha ve 
also been some suggestions of a risk of íetal chromosome 
damage ta humans.

Colchidne should not be given by subcutaneous or 
intramuscular injection as it causes severe local irritation.

Breast íeeding. Colchicine is dìstributed tato breast 
milk, ,‘3 and some have recommended vvaiting for 8 hours2 
or 12 hours3 after a dose beỉore breast ỉeeding to mtaimise 
exposure of the iníant. However, stace no adverse effects 
on the iníant have been noted in these reports, the last 
available guidance from the American Academy of Pedia- 
trics considered its use to be usually compatible with 
breast íeeding.4

1. Milunsky JM, Milunsky A. Breast-íeeding during colchidne therapy íor 
íamilial M editerranean íever. J  Pediatr 1991; 119: 164.

2. Guilỉonneau M. tí  ai. Colchidne ỉs excreted at high concentratíons in 
hum an breast miỉk. Eur J  Obitet Gyneaĩ Reproề Bioi 1995; 61:177-8.

3. Ben-Chenit E. tí  a i  Coỉchidne in breast milk of parients with íamiỉỉaỉ 
Mediterranean íever. Anhritủ Rhntm  1996; 39: 1213-17.

4. American Academy o ỉ Pediaưỉcs. The rransfer oí drugs and other 
Chemicals into hum an mỉỉk. Pediatria 2001; 108: 776-89. [Retired May 
2010] Correction. ibid.; 1029. Aỉso available ác  http://aappolicy. 
aappubỉỉcations.org/cgi/coment/fuỉỉ/pediatrìcs%3bl08/3/776 (accessed 
26/05/04)

Pregnancy. Colchidne is comra-indicated ta pregnancy 
because of a n im a l  teratogenidty. However, it has been 
used during pregnancy in women with ỉamilial Mediterra- 
nean íever (seẽ under Uses, p. 605.1). There was no 
tacrease ta abnormality rate of the nevvboms and no pro- 
blems vvcre deteded ta 130 ottspring.1 

1. Rabinovitch o , tí aỉ. Colchidne neatm ent ỉn conceptỉon and pregnancy: 
two hundred th ỉny-one pregnandes ỉn patiem s w ith  ỉamiỉial 
Mediterranean íever. Am J Reprod ỉmmunol 1992; 28: 245-6.

In te r a đ io n s

Colchictae is a substrate for P-glycoproteta and the 
cytochrome P450 isoenzyme CYP3A4. Inhibitors of these 
may tacrease colchidne blood concentrations and the 
potential for toxidty; liíe-threatening or fatal drug 
tateraaions have been reported when colchỉctae was 
given with darithromyđn, erythromydn, ddosporin, or 
calcium channel antagonists such as verapamil and 
diltiazem. If ưeatment with a P-glycoproteta tahibitor, 
CYP3A4 tahibitors, or HTV-protease inhibitors is requữed ta 
patients with normal renal and hepatic ỉunction, the 
colchidne dose may need to be adjusted (see Admtaistration 
with Other Drugs, p. 604.3). Such combinations should be 
avoided ta patients with renal or hepatic impairment.

Cases of myopathy and rhabdomyolysis have been 
reported ta patients taktag colchidne with stattas, hbrates, 
ddosporin, or digoxta.

Thiazide diuretics may tacrease serum uric add and 
tateríere with the activity of colchictae. Colchictae may 
impaứ the absorption oỉ vitamta B12.

Cardiovascular drugs. Musde toxidty is a knovvn advene 
effea of both colchictae and stattas, and there may be an 
increased risk il they are given together, particulariy if 
renal íunction is impaứed. Acute myopathy has been ■ 
reponed in patients with chronic renal impainnent given 
colchidne vvith Ị l u v a s ta t in ,1 p r a v a s ta t in,2 or i im v a í ta t in .y * 
while a patient5 with nephrotic syndrome but normal 
renal íunction developed rhabdomyolysis when a torvasta -  
t in  was added to long-standtag colchidne therapy. 
Another patient with normal renal tanction developed 
myopathy when lo va s ta tin  was added to colchictae.6 Stace 
many stattas are metabolised by the cytochrome P450 iso- 
enzyme CYP3A4, as is colchidne, this has been proposed 
as one possible mechanism.1-2'6 However, Auvastatin and 
pravastatta are deared through diííerent isoenzymes. 
Altemative proposed mechanisms are synergistic rayopa-

thy1'4 or taterierence with transport mediated by P-gl /co- 
proteta.2-5

Tetraparesis developed ta a patient who took colchi rine 
with vtrapamil; this was considered to be due t D a 
pharmacoktaetic tateraction vvhich tacreased serum and 
CSF concenơations of colchictae.7

1. A usoyu EM, t í  đĩ. Possỉble coỉchidne rhabdomyoiysỉs ỉn  a ữuvas aõn- 
treated patíenL A m  ĩharmaaoứưr 2005; 39: 1368-9.

2. Aỉayli G, et aL Acute m yopathy ỉn a patỉeat w ith  concom iun t c se of 
pravasu tỉn  and colchidne. A m  Pharmacother 2005; 39: 1358-61.

3. Hsu W -C  t í  al. Coỉchicỉne-ỉnduced acute m yopathy ỉn a patíent w ỉth 
concomitant use of dm vastatin. ơ in  Neuropharmacoi 2002; 25: 26e -8.

4. Baker SK, t í  ai. Cytoskeleỉal m yotoxỉdty from sỉmvastatỉn and 
colchỉdne. Muíde Ntrve 2004; 30:799-802.

5. Tuian A,e ta ỉ .  Rhabdorayolysis in a patỉent treated w ith colchỉcine and 
atorvastatln. A m  Pharmacoôier 2006; 40 :1466-9 .

6. Torgovnỉdc J. t í  ai. C old tidne and HMG Co-A reductase Inhit itors 
ỉnduced m yopathy—a ca se repon. Neurotaxicology 2006; 27: ỉ 126-

7. Trõger u . tí aĩ. Tetraparesỉs assocỉated wỉth colchidne ỉs probably d te to 
ỉnhỉbitỉon by verapamil of the P-gỉycoprotein efflux pum p ỉn the b ?od- 
brain barrìer. BAii 2005; 331: 613. Correction. ibid. 2006; 332: 8 8 :.

Cidosporin. There is a need for caution if colchidn ỉ is 
used with ddosporin. Myopathies or rhabdomyoh sis1 
may be a problem, espedally in transplant patients- or 
those with renal ứnpairment.3 In addition, increísed 
blood-ddosporin concentrations and nephrotoxi :ity 
developed ta a renal transplant patient aíter the ỉntroc: uc- 
tion of colchidne therapy.4

1. Areỉiano F, Krupp p. M uscular disorden assodated w ith cyclosp )rin. 
Lancet 1991; 337: 915.

2. Siraỉón PA, Gardner GC. Colchidne use in cydosporine tre ated 
transplant redpìents: how  lỉttle is too much? J  Rheumatol 2000 27: 
1334-7.

3. Rumpí KW, Henning HV. Is m yopaihy in reual transplam  pat ents 
induced by cycỉosporín o r colchídne? Lancẻt 1990; 335: 800-1.

4. Menta R, t í  ai. Reversibỉe acute cyclosporin nephroioxidty ìndưcc ỉ  by 
colchỉtíne admỉnístration. Ntphrol Dial Tramplant 1987; 2: 380-1.

Grapefruit ịuke. Near-fata! colchidnc toxidty occurrei in 
an 8-year-old girl with {amilial Mediterranean íever V ho 
vvas also drinkỉng large quantities of grapeừuit ji ice 
đaily.1

1. Golđbart A. etaỉ. Near íataỉ acute colchidne intoxication ỉn a chỉld: a :ase 
repon. Eur J Pediatr 2000; 159: 895-7.

Macrolides. Liíe-threatentag or fatal colchidne toxiiity 
has been reported with use of colchicine and daritbro- 
mydn1-2 or erythromycta.3 A FDA analỵsis of saíety c ata 
lound that about hall o[ the reporied deaths assodated 
with therapeutic oral doses of colchictae tavolved patie nts 
who were also taktag darithromydn.4 A retrospeơive 
study ta 116 patìents gi ven both drugs conduded tia t  
darithromycta increased the risk of colchidne toxic ty, 
espedally ta those paúents with renal impairment, í nd 
that the two drugs should not be used together.5

1. Dogukan A. tí  ai. Acute ĩataỉ colchidne ỉn toúcation  ỉn a patỉcn on 
conónuous ambuỉatory pcrỉtoneal diaỉysis (CAPD): possíble rol of 
darìth roray tín  adm inỉstration. Cĩin Nephroì 2001; 55: 181-2.

2. Roỉlot F, tí  al. Acute colchidne imoxỉcation during daríth rom  'Cin 
adminisơaticm. A m  pharmaeother 2004; 38: 2074-7.

3. Caraco Y, et aỉ. Acute colchidne intoxicaclon— possible role of 
erythrom ydn adminỉstratỉon. J  Rhatmatoỉ 1992; 19: 494-6.

4. PDA. Iníorm aúon íor heaỉthcare proỉessionals: new  saỉery iníorm a ion
ỉor coỉchỉdne (marketed as Colcrys) (issued 3ỜiỊh July, 2009). Avail ble 
at: http://www.fda.gov/Drugs/DrugSai ‘ty/
P o s tm a r k e iD ru g S a fe ty ĩn fo rm a tio n fo rP a t ỉe n ts a n d P ro v iđ «  r s /  
ucm l74382.htm  (ãccessed 10/09/09)

5. Hung 1FN, t í  ai. Fataỉ ỉnteraction between d a n th ro m y ó n  and colchỉi ine 
in patỉems with renal insuữìdency: a retrospective study. Clin In/ec Dù 
2005; 41: 291-300.

Tolbutamỉde. For a suggestion that toỉbutamide may hỉ ve 
exacerbated the toxidty of colchidne in a patíent w th 
liver dỉsease, see under Effects on the Neuromuscular s /s- 
tem, p. 605.3.

Pharmacoldnetics
Peak plasma concentrations of colchictae occur vvithir 2 
hours of oral use. Absolute bioavailability is reported to be 
about 45%. The absorption of colchidne ừom the 
gastrotatestinal tract is thought to be limited by its 
expulsion by P-glycoprotein, for vvhich colchidne is a 
substrate. Absorbed colchictae is íound ta high concent a- 
úons ta the kidney. liver, and spleen. Ít is demethylated in 
the liver Via the cytochrome P450 isoenzyme CYP3A4 ti 2 
primary metabolites, 2-O-demethylcolchidne and 3-0- 
demethylcolchidne (2-DMC and 3-DMC, respeaively), a ìd 
1 mtaor metabolite, 10-0 -demethylcolchidne (alsoknovm  
as colchicetae). Plasma concenưations oí metabolites ; re 
mtaimal. Enterohepatic recyding OCCUIS. The main route of 
elimtaation is hepatobiliary excretión ta the ỉaeces. Rei .al 
excretion accounts íor 10 to 20% of colchidne eliminati >n 
ta patients with normal renal íimction. The me m 
elimtaation half-iưe is about 28 hours. Colchidne cros. es 
the placenta and is distributed tato breast milk.
Reíeĩences.

1. Rochdỉ M. et ttĩ. Phannacokinetics and absolute bioavaiỉabỉUty of 
colchidnc aiter iv and oial adm inistration in healthy hu tn an  volunte :rs 
and elderly subjecu. Eur J  Clin Pharmaat 1994; 4é: 351-4.

2. FerTon GM, t tữ l  Oral absoTption characicristics and phannacokinetic of 
colchidnc ỉn healthv volum eers a ỉtcr single and m ultỉpỉe doses. J  íin 
Pharmaco1 1996; 36; 874-83.

AU cross-reíerences reíer to entries ta Volume A

http://www.fda.gov/bbs/topics/NEWS/2008/NFW0
http://www.fda.gov/cder/drug/unapproved_dnjgs/
http://www.mhra.gov.uk/home/groups/pl-p/docuoienis/publication/
http://aappolicy
http://www.fda.gov/Drugs/DrugSai
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Preparations
Proprietary Preparations (details are gi ven in Volume B)
Single-ingredỉent Preparorions. Arg.: Xuric; AustraL: Colgout; 
Lengout; Brta.: Cixin; Codchixnil; Colchin; Colchis; Coldtrat; 
Colzuric Bong Kong: Coldna; Colgout; CP-Colchi; Hung.: Col- 
chicum-Dispert; Indúr. Colchicindon; Coljoy; Gouinil; Indon.: 
Recollar; Mex.: Colchiquim; Sixol; Ticoldn; NZ: Colgout; Phỉ- 
lipp.: Goutnil; Thai.: Cochic; Colchily; Coldne; Colcitex; Gouti- 
chine; Kọịi; Prochic Tolchidne; Zoric Turk.: Colchicum-Dis- 
pert; Kolsin; USA: Colcrys.
Muki-ingredient Preparalions. Arg.: Artrex; Colchimax; Colpuril; 
Xuric-A; Fr.: Colchũnax; Mex.: Butayonacol' Spairv. Colchimax; 
USA: CoIBenemld.
Homoeopariik Preparations. Ger.: Anore rheumat; Ceỉarheumin 
Sf.
pharmacopoeial Preporatiom
BP 2014: Colchidne Tablets;
DSP 36: Colchidne Inịectíon; Colchidne Tablets; Probenedd and 
Colchicine Tablets.

Colchicum
Colchico; Colchíque; 5e3BpeMeHHMK.
UNIỊ —  7SUW9D360K

P ro fìỊe

Colchicum, the dried ripe seeds or dried corm of the 
meadovv saííron, C o ỉch icu m  a u tu m n a le , contaỉns colchidne 
(p. 604.1) and has been used similarly for the prophylaxis 
and relieí of acute gout.

It is also induded in several herbal preparations. 
Homoeopathy

Colchìcum hasNbeen used in homoeopathic medidnes 
under the íollovving names: Colchidnuin; Colchicum 
autumnale; Colchicum, tuber; Colch. at.

Poisoning. Colchicum autumnale is quite similar to a spedes 
of garlic Allium ursinum, espedally in leaf appearance, and 
both plants grow in the same areas at the same tìme of 
year. There are reports oí colchidne poisoning, some o( 
them fatal, after acddental ingestion of c. autumnale.*■* 
Colchidne poisoning should be consỉdered in patients 
with gastroenterocolitis after a wild plant meal.

ỉ . Bm cic N, et al. Acriđental plant poisoning w ỉth Colchicum autumnaỉe: 
report of cwo cases. Croac Med J  2001; 42: 673-5.

2. Sannohe s, et ai. Coỉchidne poisonỉng resultíng ỉrom accỉdental 
ingestion of m eadow sattron (Colchicum autum nale). J ỉorensic Sá  2002; 
47: 1391-6.

3. Gđbrscek L  et aỉ. Acddentaỉ poisoning w ith autum n crocus. J  Taxừữỉ ơ in  
Taxicoi 2004; 42: 85-8.

4. Brvar M, et đ i  Case report: facal poỉsonlng wỉth Colchicum autum nalc. 
Crit Can 2004; 8: R56-R59.

5. Brvar M. et ai. Acute poisonỉng w ith aucumn crocus (Colchicum 
autum nale L.). Wĩen Klin Woơưnsdtr 2004; 116: 205-8.

6. Sunđov ĩ .  et ai. Fata! coỉchídne poisonỉng by acddentai ỉngestíon of 
meadovv saỉfron*case report. ForĩTtsừ Sà Ittí 2005; 149: 253-6.

Preparations
Proprietary Preparations (đetails are given in Volume B) 
Single-ingredienl Preparotionỉ. Ger.: Colchysat.
MulH-ingredient Preparaiions. Chữe: Uroknop; Ger.: Unguentum 
lymphaticumt; Neth.: Diarrheel S; Venez.: Linỉoderm.
Homoeopathic Preparations. Austría: Colchicum Med Complex: 
Daram: Pulsatilla Med Complex; Canad.: Amica-Heel Compt: 
Arthtlex: Homeo-Form ARt; Hyalgesic LBPf; Indigestiont; 
Renelix; Chile: Amica Compuesta; Artroplex; Fr.: Basilicum 
Complexe No 96; Berberis Complexe No 83; L 8; Ledum Com- 
ptexe No 81; Momordica Complexe No 109f: Rhus Toxicoden- 
dron Complexe No 80; Urarthone; Ger.: Alho-Arthrosan N; 
Arthroretl N; Berberis N Oligoplex; Colchicum Complex; Dolo- 
ject; Gl-Injektopas; Gelenk Albin; Girheulit HMf; Girheulit 
HOM; Hamsaureưopten F; Hewerheum Nf; Lymphdiaral; 
Poly-Arthrisan M; Rheucostan R; rheuma-loges; Rheuma-Pasc; 
Rheuma-Pasc; Rheumodoron 2; Uro Albin; Neth.: Apo- 
Rheum+; Apo-STOM; Reudol; Rui.: Rhus-Plus (Pyc-Ilmôc); 
Ukr.: Homvio-Reuman (XoMBHo-PeBMaH).

F e b u x o s t a t  {BAN, USAN. rtNNI

Eebuxostatum; TMX-67; OeỗyKcocraT. .....
2-Ĩ3-Cyano-4-{2-methýlpropõxy)phenyl]-4-methylthiazole-5- 
carbóxylic acid.
.C,6H16NAS=3164
CÃS —  144060-53-7.
ATC —  M04M03 
ATC Vet —  QM04AA03 
UNII —  101VOR1N2E. ■

Uses and Admỉnìstration
Pebuxostat is a non-purine, sdective inhibitor of xanthine 
oxidase. It is used íor the tieatment of hyperuricaemia in

patients with chronic gout. In the EU, the recommended 
oral dose is 80 mg once daily. ư the serum uric add is above 
6 mg per lOOmL aỉter 2 to 4 weeks, the dose may be 
increased to 120 mg once daily. In the USA, íebuxostat 
40 mg once daily is given initially; u the serum uric add is 
6 mg per 100 m ĩ or above after 2 weeks, the dose may be 
increased to 80 mg once daily.

InitiaUy, íebuxostat may increase plasma concenttations 
of urate and uric add, and treatment should not be started 
until an acute attack oí gout has completely subsided; an 
NSAID or colchidne should be given for at least 6 months 

. after starting lebuxostat.
For dosage recommendations in hepatic and renal 

impairment, see below.

Adminiỉtration in hepatic impairment. Exposure to 
íebuxostat did not change significantly in pahents with 
mild (Child-Pugh dass A) or moderate (Child-Pugh dass 
B) hepatic impairment compared with subjects with nor- 
mal hepatic tunction.1 EU licenseđ product inỉoimatỉon 
States that the recommended oral dose of ỉebuxostat in 
patients with mild hepatic impairment is 80 mg daily. No 
dose recommendations are given for moderate impaữ- 
ment; efficacy and salety oí íebuxostat has not been stu- 
died in those with severe (Child-Pugh dass C) hepatic 
impaiiment. In the USA, no dosage adjustment is consid- 
ered necessary for mild or moderate hepatic impairment; 
caution ỉs advised in severe impairment due to a lack of 
data.

1. Khosravan R, et aỉ. The effea of mỉld and moderáte hepatíc Impairment 
on pharm acokinetỉa, pharmacodynamỉcs, and  saíety of lebuxostat a 

. novel nonpurỉne selecrive ỉnhibitor of xanthine oxỉdase. J  Cíùĩ Pharmacol 
2006; 46: 88-102.

Adminisiration in renal impairment. In patients with 
mild, moderate, or severe renal impairment, peak plasma 
concentratíons of ỉebuxostat did not alter, relative to those 
with normal renal lunction; hovvever, the mean area 
under the concentration-time curve was increased in 
those with severe renal impairment. EU and us licensed 
product inỉormation State that no dosage adịustments are 
considered necessaiy in those with mild or moderate renal 
impairment, but that efficacy andsaíety ha ve not been 
evaluated in those with severe renal impairment (cxeat- 
inine dearance of less than 30 mUmin).

A study1 lound that although exposure to ỉebuxostat and 
its metabolites was generally higher in subjects with 
increasing degrees of renal impainnent, decreases in uric 
add were comparable regardless of renal íunction.

1. M ayer MD, et aỉ. Pharmacokỉnetics and  pbarmaaKỈynamlcs oỉ 
íebuxostat. a new non*purine selectỉve inhỉbỉior oí xanthine oxtdase 
ỉn subjects vvith renal ìmpaỉrroent. Am J Ther 2005; 12: 22-34.

Gout. The use of íebuxostat in gout has been revievved.1'4 
Studies have shovvn febuxostat to be more eííective than 
allopurìnol at lowering the serum uric add concentration; 
hovvever, the dose of allopurinol vvas fixed and not 
tiưated, so the efficacy of íebuxostat compared with opti- 
mạl use of allopurinol is unknovvn.5 While ỉebuxostat has 
generally been well tolerated,4 it has been assodated vvith 
raore gout Aares when compared vvith allopurinol, despite 
prophylaxis, leading to more withdrawals hom ưeatmenL5 
Concems have also been raised about elevations in liver 
enzyme concenưations and a trend tovvards a higher rate 
of death and cardiovascular events compared with allo- 
purinol therapy.6 An intemational position papei4 and 
NICE7 both recommend that the use of íebuxostat be 
restricted to those patients who are intolerant of allo- 
purinol or for whom aUopurinol is either conưa-indicated 
or ineữective.

1. Bruce SP. Febuxostat: a selective xanthine oxidase inhibitor ío r the 
ireatment of hyperuricemia and gout. Ann Pharmacoỉher 2006; 40 :2187- 
94.

2. Hair PL ft  a l . Febuxostaỉ. Drugs 2008; 68: 1865-74.
3. Emst ME. Fravel MA. Febuxostat: a seleaỉve xanthine-oxidase/ 

xamhỉne-dehydrogenase inhibiior for the  management of hyperur- 
icemỉa in adults wỉth gout. ơ in  Ther 2009; 31: 2503-18.

4. Schlesỉnger N. New agents for the aeatm em  oỉ gout and hyperurícenúa: 
íebuxostat. puricase, and beyond. Cun Rheumtũoỉ Rep 2010; 12: 130-4.

5. Anonymous. Febuxostat ỉo r gout. Drug Ther Bulí 2010; 48 :78-82 .
6. Jansen TL eí ai. Ịntem atỉonal position paper on ỉebuxostat. Qin 

Rheumatol 2010; 29: 835-40.
7. NICE. Febuxostat for the managem ent of hyperuricaemia in people wỉth 

gout (TAI 64. ỉssueđ December 2008). Available at: http://www.nice. 
org.uk/nỉcemedỉa/pdỉ/TA164Guỉdance.pdf (accessed 07/01/09)

A d v e r s e  E f fe đ s

The most common adverse efíects of lebuxostat are liver 
hmction abnormalities, diarrhoea, headache, nausea, and 
lashes. Liver íunction should be monitored periodically; 
hepatitis and gallstones have also been repọrted., Less 
commonly reported efiects indude gasưointestinal adverse 
eữects such as abdominal pain and constipation, íatigue. 
oedema, thirst, bemỉparesis, Guillain-Barré syndrome, 
agitation, depression, Aushing, dizziness, paraesthesiã, 
somnoỉence, insomnia, altered taste, tinnitus, vertigo, 
hearing loss, bluired Vision, hypersensitivity, herpes zoster 
iníection, elecơolyte disturbances, hyperglycaemia, hyper-

ìipidaemia, diabetes mellitus, renal íailure, nephrolithiasis, 
haematuria, urinary ừequency, dermatitis, urticaria, pni- 
ritus, altered skin pigmentation, photosensitivity, and 
musculoskeletạl eữects such as arthralgia and myalgia. 
Blood disorders indude anaemia, leucopenia, and throm- 
bocytopenia. Abnonnal coagulatỉon tests have occutred. 
Thromboembolic events such as myocardial ỉníarction and 
sưoke have been reported, as have arrhythmias, angina, 
hypotension, hypertension, and palpitations. Respũatory 
advetse eííects indude cough, bronchỉtis, dyspnoea, and 
upper respừatoiy-tract iníections. Erectile dysfunction, 
breast pain, and gynaecomastỉa have occurred. Alterations 
in hair colour and grovvth pattem have been reported, as 
has alopeda.

Precautìons
Febuxostat therapy should not be started during an acute 
attack of gouf hõvvever treatment is usually contínued 
when acute attacks occur in patients already receiving the 
drug, and the acute attack is treated sepaiatẽiy. Febuxostat 
is not recommended for the conttol of hypeniricaemia 
secondary to malignant disease or cancer chemotherapy. 
Treatment in patìents vvith ischaemỉc heart disease or 
congestive heart iailuTe is not recommended.

Interactions
Inhibìtion oi xanthine oxidase is knovvn to increase 
concentxations of mercaptopuxine or azathioprine, so use of 
ỉebuxostat with these drugs is not recommended. Similarly, 
caution is advised when íebuxostat is given with 
theophyĩline, and theophylline concentrations shouỉđ be 
monitored.

Febuxostat is metabolised vía the uridỉne diphosphate 
glucuronosyltransíerase enzyme System, and inhibitors or 
mducers of this System might affeã exposure to íebuxostat. 
Serum uric add shouỉd be monitored 1 to 2 vveeks aíter 
starting treatment witha potent ihducer of glucurohidạtion.

Pharmacokinetics
Febuxostat is rapidly and well absorbed alter oral doses. 
Although dosage vvith a high-ỉat meaỉ decreases peak 
plasma concentration and exposure, this is not thought 
dinically signihcant, and ỉebuxostat may be taken with or 
vvithout ỉood. Plasma protein binding is about 99%. 
Febuxostat is extensively metabolỉsed by conjugatìon vía 
the uridine diphosphate glucuronosyltransíerase (UDPGT) 
enzyme System, and by oxidation Via the cytochrome P450 
isoenzyme System; active metabolites are fonned mainly by 
UGT1A1, UGT1A8, UGT1A9, and by CYP1A1, CYP1A2, 
CYP2C8, or CYP2C9. Febuxostat has a mean terminal halí- 
life of about 5 to 8 hours. About halỉ of a dose is excxeted vía 
the uríne, and the other halí Via the ỉaeces.

Reíerences.
1. Khosravan R. er ai. Pharmacokinetlcs. phannacodynamỉcs and saỉety of

ỉebuxostat, a  non-purine seỉective ỉnhibitor o{ xanthỉne oxidase, ỉn a 
dose escaỉatỉon study ỉn healthy subjects. Cĩin Pharmacokìnet 2006; 45: 
821-41. "

2. Khosravan R, et a i  The effect of age and gender on phannacokỉnetỉcs. 
phannacodynamics. and  saỉety of íebuxosut. a novel nonpurine 
selectỉve inhíbỉtor of xanthine oxidase. J ơ ờ i Pharmacol 2008; 48:1014- 
24.

Preparations
Proprietary Preparatìons (details are given in Volume B)

Single-ingredient Preparolions. Beỉg.: Adenuric; Canad.: Uloric: 
Cz.: Adenuric Fr.: Adenuric; Ger.: Adenuric Gr.: Adenuric: 
/ri: Adenuric; /to/.: Adenuric Jpn: Feburic; Uloric+; Neth.: ■ 
Adenuric; Port.: Adenuric spain: Adenuric UK: Adenuric; 
USA: Uloric.

P r o b e n e c i d  (BAN, riNNỊ <8>

PẺóhẹneẹidặs; Probénécide; Próbenecidum; Probenesid; 
Probẹnesiđi; npo6eHei4Mfl.
4-(Dipropylsulphamoyl)benzotc acid. , 
iC ,3H ,^ Ò 4 S = 2 8 5 4  '  -
■CẠS —  57-66:9.
ÀTC —  M04AB01. ■ • . . ■ ■
ATC Veĩ —  QM04AB01.
UNII —  P0572Ĩ7917. , ,

Pharmacopoeias. In Chín., Eur. (see p. vii), ỉnt.. Jpn, and us. 
Ph. Eur. 8: (Probenedd). A white or almost white crystalline 
powder or small crystals. Practìcally insoluble in' water; 
sparingly soluble in dehydrated alcohol; soluble in acetone. 
USP 36: (Probenedd). A -vvhite or practically white, fine, 
practicaỉly odourless, crystalline povvder. Practically inso- 
luble in vvater and in dìỉute adds; soluble in alcohol, in 
acetone, in chloroíorm, and in dilute alkali.

The Symbol <8> denotes a substance vvhose use may be restricted in certain sports (see p. vui)The Symbol t  denotes a preparation no longer actively marketed

http://www.nice
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Uses and Administratìon
Probenedd is a uricosuric diug used to treat hyperuricaemia 
(p. 600.1) assodated with chronlc gout; it has also be en used 
to ưeat hyperuricaemia caused by diuretic therapy. It ìs also 
used ás an adjunct to some antibacterials to reduce their 
renal tubular excretion and Ỉ5 given vvith the antiviral 
ddoíovir to reduoe nephrotoxidty.

Probenedd is used in chronlc gout and hyperuric- 
aem ỉa to inhỉbit the renal tubuỉar reabsorption of uric add 
so increasing the urinary excretion of uric add, lowering 
plasma-urate concentrations, and eventually redudng urate 
deposits in the tỉssues. Probenedd is therefore oỉ value in 
hyperurỉcaemia caused by decreased uric add excretion 
rather than increased urate production, and is not used for 
hypeniricaenũa assodated with cancer or cancer therapy.

Probenedd has no analgesic or anti-inllammatory action 
and is of no value in acute gout. ỉnitially it may increase 
plasma concentrations of urate and utic add by dissolving 
deposits. This can trigger or exacerbate acute attacks. hence 
probenedd should not be started until an acute attack has 
completely subsided, and an NSAID or colchidne may be 
given during the ũrst ỉew months.

It is usual to stait ưeatment for gout with oral doses of 
250 mg twice daily increased after a week to 500 mg tvvice 
daily and Iater, u the therapeutic effects are inadequate. by 
increments of 500 mg every 4 weeks, up to 2g daily. 
Probenedd may not be eílective in chronic renal 
impaữment particulaily when the glomemlar lìltration 
rate is less than 30 mL/minute. An adequate Ouid intake is 
required to reducẹ the risk oỉ uric add renal calculi.

When the patient has been free from acute attacks íor at 
least 6 months, and provided that the plasma-urate 
concentration is vvithin acceptable limits, the daily dose may 
be gradually reduced, by 500 mg every 6 months. to the 
lowest effective maintenance dose which is then given 
indehnitely.

Probenedd may also be used as an adjunct to  
antibacterlal therapy particularly when ưeating severe 
or resistant iníectíons. It reduces the tubular excretion of 
penidllins and most cephalosporins and may increase their 
plasma concentrations up to fourfold. The usual dosage for 
ređudng tubolar excretìon of penidUins and cephalosporins 
is 500 mg íour tứnes daily, or less in elderly patients vvith 
suspected renal impairment. When renal impainnent is 
suỉBdent to retard the excretion of antibacterials, probene- 
dd should not be given.

For doses in children, see Adminisữation in Children, 
bdow.

Single oral doses of probenedd lg  are given with a 
suitable oral antibacterial, or at least 30 minutes beỉore an 
injected antíbacterial, in the single-dose treátment oỉ 
gonorrhoea (p. 204.2).

Dosés oi probenedd to be used with ddoíovứ are given 
onp. 970.1.

Adnùmstration in children. For children aged 2 years oí 
age or older and vveighing 50 kg or less, the recommended 
oral dose of probenedd is 25mg/kg (or 700mg/m2) initi- 
ally, followed by 40mg/kg (or 1.2 g/m2) daily. givcn in 4 
divided doses. For children vveighing more than 50 kg, the 
usual adult dose is recommended (see Uses and Adminis- 
tration, above).

Adverse EỈỈects a n d  T re a tm e n t

Probenedd may cause nausea, vomitũig, anorexia, head- 
ache, sore grnns, Qushing. alopeda, dizzũiess, anaemia, and 
urinary írequency. Hypersensitìvity reactions, with íever, 
dermatitis, pruiitus, uxticaria, and, rarely, anaphylaxis, and 
Stevens-Johnson syndrome have occũrred. There have 
been reports of leucopenia, hepatlc necrosis, nephrotic 
syndrome, and aplastic anaemia. Haemolytic anaemia has 
also occurred, and may be assodated with G6PD dehdency.

When used in chronic gout and particularly during the 
first íew  months of therapy, probenedd may predpitate 
acute attadcs. Uric add renal calculi, vvith or vvithout 
haematuiia. costovertebral paln and renal colic may occur.

In massive overdosage probenedd causes stimulation oi 
the CNS, with convulsions and death hom respiratory 
íailure. Severe overdosage should be managed bỹ lavagé 
and symptomatic treatment.

Precautions
Probenedd therapy should not be started during an acute 
attack of gout' however neatment is usually continued 
when acute attacks occur in patients already receiving the 
đrug, and the acute attack is treated separately. Probenedd 
is also unsuitable for the control of hyperuricaemia 
secondary to cancer or cancer chemotherapý. Probenedd 
should not be given to patients with a historý of uric add 
renal calculi or bloođ disorders. It should be used with 
caution in patients with a history of peptic ulceration. 
Probenedd should not be used as an antibacterìal adjunct in

patỉents with known renal impairment, and it is inehective 
in gout in patients vvith severe renal impairment.

To reduce the iisk oí uricarid renal calculi in patients 
with gout an adequate íluid intake (2 to 3 litres daily) is 
requứed, and, u necessary, espedally during the flrst few  
months oỉ treatment, sodium bicarbonate or potassium 
dtrate may be givẽn to render the urine alkaline.

A ĩedudng substance has been {ound in the urine of 
some patients taking probenedd, and may give ỉalse positíve 
lesults with some tẽsits for glucose in the uiine. Probenedd 
reduces the excretíon of some iodinated contrast medỉa and 
may interíere with laboratory tests by decreasing the 
excretion of aminohippuric add, phenolsulỉonphthalein, 
and suUobromophthalein.

Abuse. It has been alleged that some athletes using 
banned anabolic steroids have taken probenedd in an 
attempt to ỉnhỉbit the urinary excretion of steroid metab- 
olites in order to avoid dctection by urine screening tests.1 
The VVorld Anti-Doping Agency indudes probenedd 
among substances prohibited for use by athletes in and 
out of competition.

ỉ. Anonymous. Docỉ probcnedd mask stcroid use? Pharm J 1987; 239: 
299.

Porphyria. The Drug Database íor Acute Porphyria, com- 
piled by the Norvvegian Poiphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassihes probenedd as 
probably porphyrinogenic it should be prescribed only íor 
compelling reasons and precautions should be considered 
in all patients. 1

1. The Drug D itabise (or Acule Porphyria. Available at: h itp ://m vw . 
doigs-porphyria.org (accessed 08/07/1 ])

Interactions
The dose of probenedd may need to be increased if patients 
are also given drugs, such as diuretics or pyrazinamide. that 
increase the blood concenưadon of uric acid. Salicylates. 
including aspirin, and probenedd are mutually antagonistic 
and should not be given together.

Probenedd may also a£fea many other drugs. By 
inhibiting renal tubular secretion, it has the potential to 
increase the toxidty and/or to enhance the therapeutíc 
eỉCcacy of drugs excreted by that route. In some instances a 
reduction in dose is essential to counteract an increase in 
toxicity, as is the case with methotrexate. Some 
combinations, such as that vvith ketorolac, should be 
avoided. Conversely, probenedd may be given with some 
antibaaerials such as the penidllins and cephalosporins to 
inaease theữ effects.

Altered excretion may also increase serum concentra- 
tions of other antibacterials (aminosalicylic add, conjugated 
suưonamides, dapsone, meropenem, some quinolones, 
rifampicin), some antivirals (addovữ, gandclovir, zaldta- 
bine, ádovudine, and possibly íamddovir), some benzo- 
diazepines (adinazolam, lorazepam, and nitrazepam), some 
ACE inhibitors (captopril and enalapril), some NSAỈDs 
(diHunisal, indometadn, ketoprolen, meclolenamate. nap- 
roxen). paracetamol, and sulíonylurea hypoglycaemic 
drugs. The dinicaỉ signiíicance oí such interactions is not 
entirely dear although the possibílíty of the need ỉor a 
reductíon in dosage of these drugs should be bome in mind.

It has been reported that patients receiving probenedd 
require lower doses oí thiopental for induction of 
anaesthesia. Probenedd may increase the speed oỉ 
induction of anaesthesia w4th midazolam.

Redudng the urinary concentration of some drugs could 
diminish theứ activiry in certain diseases as might happen 
with nitrohirantoin or some quinolones in urinary-tract 
inlections and penicillamine in cystinuria.

Allopurínol. Piobenedd may increase the tíeaiance oỉ 
allopuiinol despite an increased hypouricaemic effect 
when these 2 drugs are given together (see Antigout 
Drugs, under Allopuiinol, p. 603.1).

Pharmacokinetics
Probenedd is completely absorbed from the gastrointestinal 
tract and peak plasma concenưations occur 2 to 4 hours 
aher a dose. It is extensively bound to plasma proteins (85 to 
95%). The plasma half-life is dose-dependent and ranges 
from less than 5 to more than 8 hours. Probenedd crosses 
the placenta. Ít is metabolised by the liver. and excreted in 
the urine mainly as raetabolites. Excretion of unchanged 
probenedd is increased in alkaline urine.

Preparatíons
Proprietnry Preporotiom (details are given in Volume B)

Single-ingredient Preparations. Austraì.: Pro-Cid; Canad.:
Benuryl; Fr.: Benemide; Gr.: Benemidf; India\ Bendd; Mcc: 
Benedd; Nonv.: Probedd; S.Afr.: proben; Sxved.: Probedd; 
Switz.\ Santuril; Thai.: Benadd; Bendd; Benedd; Benemid; 
USA: Benemidt.

Mubi-ingredient Preparotions. China: Zhuo Tong India:
Alcephin-LA; Ampilong; Ceỉalong-DS; CeH-LA; Dax-LA,- Himox 
Plus; USA: ColBenemid.

Used as an adịund in:. Braz.: Emidlin; Gonol; Chitur. Ai Luo Di 
(3tỊ?iÉ); En Pu Luo (£ # & );  India: Moxylong; Mydrox.

Pharmacopoeial Preparationỉ
BP 2014: Probenedd Tablets;
USP 36: Ampidllin and Probenedd for Oral Suspension: 
Probenedd and Colchidne Tablets; Probenedd Tablets.

Sulfínpyrazone (SAN, riNNi

G-28315; Sulfinpirazona; Sulfìnpirazonas; Sulíirípyrátsoni;
Sulfìnpyrazon; Sulfìnpyrazonum; Sulphinpyrazonè; Sulphox-
yphenylpyrazolidine; Szulfinpirazon; Cy/ib<|>MHnnpa30H.
l,2-Diphenyl-4-(2-phenylsulphinylethyl)pyrazolidine-3,5-
dione.
C23H20N2O3S=404i 
CAS —  57-96-5.
ATC —  M04AB02.
ATC Vet —  QM04AB02.
UNII —  V60FU47K3W.

Pharmocopoeias. In Eur. (see p. vii), Jpn. and us.
Ph. Eur. 8: (Sulfinpyrazone). A vvhite or almost vvhite 
povvder. Very slightly soluble in water; sparingly soluble in 
alcohol; dissolves in dilute Solutions of alkali hyđroxides. 
Protea from light.
USP 36: (Sulfinpyrazone). A white to off-white powder. 
Praaically insoluble in vvater and in Petroleum spirit; 
soluble in alcohol and in acetone; sparingly soluble in dilute 
alkali.

U se s  a n d  A d m in i s t r a t io n

Sulfinpyrazone is a uricosuric drug used to treat hyperuric- 
aemia assodated with chronic gout (p. 600.1). It also has 
some antiplatelet activity and has been used in 
thromboembolic disorders.

Sulfinpyrazone inhibits the renal tubular reabsorpcion oỉ 
uric add so increasing the urinary excretion o( uric add, 
lowering plasma-urate concentrations, and eventually 
reducing urate deposits in the tissues. It is thereíore used 
in hyperuricaemia caused by decreased uric add excretion 
rather than increascd urate produCTion and is not suitable 
for hyperuricaemia associated with cancer or cancer 
therapỹ.

Sulfinpyrazone has little analgesic or anti-inflammatory 
action and is of no value in acute gout. Initìally, it may 
increase plasma concentrations of urate and uríc add by 
dissolving deposits. This can trigger or exacerbate acute 
attacks, hence sulỉĩnpyrazone should not be given until an 
acute attack has compỉetely subsided, and an NSAỈD or 
colchicine may be given during the first few months.

The initial oral dose of sulfinpyrazone in the UK is 100 to 
200 mg daily, taken with meals or rqilk. This may be 
gradually increased over 2 to 3 vveeks until a daily dosage of 
600 mg is reached; up to 800 mg daily may be given ií 
necessary. Aíter the plasma-urate concentration has been 
conưolled. the dạily maintenance dose may be reduced to as 
lovv as 200 mg. An adequate Đuid intake is required to 
prevent íormation of uric acid renal calculi.

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

The most Irequent adverse elíects of sulfìnpyrazone involve 
the gasưointestinal ơact, and include nausea, vomiúng, 
diarrhoea and abdominal paỉn. It may cause gastríc bleeding 
or aggravate existing peptic ulcers. Rashes have been 
reported, and may be assodated with a hypersensitìvity 
reacdon. Aplastic anaemia, agranulocytosis, leucopenia, 
and thrombocytopenia have been reported rarely as have 
raised Iiver enzyme values, jaundice. and hepatitis, renal 
impairment, salt and vvater retention, and acute renal 
íailure.

Sulfinpyrazone should not be started during an acute 
attack of gout; hovvever, ơeatment is usually continued 
when acute attacks occur in patients already receiving the 
drug, and the acute attack is ưeated separately. w hen used 
in chronic gout, particularly during the first few months of 
ưeatment, sulỉinpyrazone may predpitate acute attacks and 
there is a risk of uric add renal calculi developing. To reduce 
the risk of uric add renal calculi an adequatc fhiid intake (2 
to 3 litres daily) is required; alkalinising the urine with 
sodium bicarbonate or potassium dưate may also be 
considered.

SulfinpyTazone should be given with care to patients 
with renal impairment or heart íailure and is 
conưa-indicated in those yvith scvere renal or hepatic 
impairment. It is also contra-indicated in patients with 
blood dyscrasias or blood coagulation disorders, and in 
patients vvith uric add renal calculi or peptic ulcer disease or 
a history of such disorders. It is recommended that patlents

All cross-reíerences reíer to tữitries in  Volume A



Suỉfinpyrazone/Urate Oxidase 609

have periodic full blood counts to detect any haematological 
abnormaiities.

Sulfinpyrazone should not be gi ven to patients 
hypersensitive to it or to other pyrazole derivatives such 
as phenylbutazone; nor should it be given to patients in 
whom hypersensitivity reactions (induding bronchospastic 
reactions in asthmarics) have been provoked by aspiiin or 
by other drugs with prostaglandin-synthetase inhibitứig 
activity.

Renal-function tests involving aminohippuric add or 
phenolsuUonphthalein may be invalidated.

In te ra c tio n s

Doses of sulfinpyrazone may need to be increased ư it is 
given vvith othẽr drugs, such as diuretìcs or pyrazinamide, 
that increase uric add concenưatíons. Sulfinpyrazone and 
salicylates induding aspirin are mutually antagorùstic and 
should not be used togetber. There may also be an increased 
risk oí bleeding when sulfinpyrazone is used with other 
drugs such as asptrin that inhibit platelet íunction.

Sulflnpyrazone's renal tubular secretion is inhibited by 
probenedd although with little dinical eííect. Sỉnce 
sulfinpyrazone, like probenedd, inhibits the tubular 
secretìon of vveak organic adds, interactìons can be 
expected with periidllins although the effect is not 
considered to be dihicaỉly useíul.

Sulhnpýrazone càn potentiate the action oỉ some drugs. 
The most signiũcant interaction oí this type involves 
vvariárỉn, acenocoumarol, and possibly other coumarin 
anticoagulants (p. 1532.2). Patients receiving sulhnpyr- 
azone and such an anticoagulant should have their 
prothrombin times monỉtored and the antỉcoagulant dosage 
reduced as appropriate. Similarly, sulfinpyrazone may 
potentiate the e£fects of phenytoin (see Antigout Drugs, 
p. 543.3), and possịbly some suUonamides and suUonylur- 
eas.

In contrast, sulfínpyrazone may increase the metabolism 
of theophylline (p. 1235.2) and dỉminish its activỉty.

P h a r m a c o k in e t ỉc s

Sulfínpyrazone is readily absotbed hom the gastromtestỉnal 
ttact. Ít is about 98% bound to plasma proteins and has a 
plasma haU-life of about 2 to 4 hours. Sulfinpyrazone is 
partly metabolised in the liver and some of the metabolites 
are active. On long-term therapy, sulfinpyrazone induces its 
own metabolỉsm. Unchanged dnig and metabolites are 
mainly excreted in the urine.

Preparatìons
Proprietary Preparatíons (details are given ỉn Voltune B)
Single-ingredient Preporotions. Gr.: Eryírace; ltaL: Enturem Phi- 
Upp.: Sulũn; ThaL: Sullin; UK: AnturanỶ; USA: Anturanet-
Pharmacopoeid Preparations
BP 2014: Sulfinpyrazone Tablets;
USP 36: Sulfinpyrazone Capsules; Sulfinpyrazone Tablets.

Tisopurine iriNNỊ
MPP; Thịoaltopurinol; Thiopurinoì; Tisopurina; Tìsopurinum'; 
Tn30nypMH.
1H-Pyrazolo[3,4-e/]pyrimidine-4-thiol.
CsH4N4S=152.2 
CAS —  5334-23-6.
ATC —  M04M02.
ATC Vet —  QM04M02 
UNII —  79P9I2R16M.

Proíile
Tisopurine, an analogue of allopurinol, is an inhibitor of uric 
add synthesis. It is used orally in the treatment of disorders 
assodated with hyperuricaemia (p. 600.1), induding gout, 
in doses of 100 to 400 mg daily.

Preparations
Proprietary Preparationỉ (detailỉ are given in Volume B) 
Single-ìngredient PreparaHons. A u s tr ù r . Exuradd.

Urate Oxidase
CB-8129; Urato oxidasa; Uncasa; .UncasepypaTOKCMfla3ar ÍK-Ỉ.  

CAS —  9002-12-4 
ÀTC —  M04AXÒ1. '
ATC Vet —  QMO4AX01 r r  * .

P e g lo tic a s e  IUSAN, riNNi 

Pegloticasa, Pègloticase; Pegloticasum; (lar/íOTHKaaa 
Ờ s —  885051-90-1 K ,

ATC —  M04AX02.
ATC Vet —  QM04AX02.
UNII —  R58ỈOT55EA

R a sb u rica se  ỊBAN, USAN, rlNNI 

Rasburicasa; Ràsburicasum; Rasburikaasi; Rasburikas; Rasbur- 
ikaz; SR-29142; Pa3ốypMKa3a.
CAS— 134774-45-1.
ATC—  V03AF07.
ATC Vet —  QVỌ3AF07. .
um  —  08GY9K1EUO. ; , J  .. ■

Description. Rasburicase ìs a recombinant ỉonn oỉ the 
enzyme urate oxidase.

U se s  a n d  A d m in i s k a t io n

Rasburicase ũ a recombinant fbrm of the enzyme urate 
oxidase, vvhich oxidises uric add to allantoin. It is used in 
the treatment and prophylaxis of severe hyperuricaemia 
(p. 600.1) assodated with the ữeatment of malignancy. 
Rasburicase is diỉuted to a final volume oí 50 m i with 
sodium chloride 0.9%, and given by intravenous irứusion 
over 30 minutes. The recommended dose is 200 micro- 
grams/kg as a single daily dose. Duration of ơeatment may 
vary from 5 to 7 days.

For doses in children, see Administration in Children, 
below.

Peglotìcase is a recombinant, pegylated íoim of the 
enzyme urate oxidase. It is used íor the ưeatment of chronic 
gout that is rehactory to conventional urate-loweiing 
therapy. Peglodcase is diluted in 250 mL of sodium chloride 
(0.45 or 0.9%) and given by intravenous iniusion over not 
less than 2 hours. The recommended dose is 8 mg every 2 
weeks.

The native form of urate oxidase has also been used.

Administratìon in children. Rasburicase is used in children 
for the treatment and prophytaxis of severe hyperuric- 
aemia assodated with treatment oỉ malỉgnancy in the 
same dose as íor adults (see Uses and Administration, 
above). For íurther dỉscussion of its use in children with 
tumour lysis syndrome, see belovv.

Gout. Rasburícase has been used successhilly to tteat gout 
in patients allergic to allopurìnol.1-2 Peglotícase has also 
successíully reduced plasma-urate concentrations in 
patients with treatment-resistant disease,3-4 although more 
evidence is needeđ to assess its risks and benehts.5

1. Vogt B. Urate oxỉdase (rasburicase) ỉor ơeatm ent of severe tophaceous 
gout. Nephrol Diứl Trampỉant 2005; 20 :431-3.

2. R iớiette  p, Bardỉa T. Successỉuỉ treatm ent w th  rasburicase o í a 
tophaceous gout in a  patíent alỉergic to allopurinoỉ. Nat Clin Praữ 
Rheumatol 2006; 2: 336-42.

3. Sunđy JS, t í  al. Pegỉotìcase Phase 2 Study Investígators. Rẹchiction oỉ 
plasma uratc levels ỉollữvving treatm ent vvith rauldple doses oỉ 
pegỉotícasc (poỉyethyỉene gỉycoỉ*conjugated urỉcase) ỉn patỉents with 
treatnicnt-íailurc gouc resuỉts oí a phase n  randomỉzed study. Arihrìtù 
Rheurn 2008; 58:2882-91. '

4. Reinđers MK. Jansen TL  Ncw advances in thc treatm ent oỉ gout: review 
of pegloticase. Ther ơử t R ùk Manag 2010; 6: 543-50.

5. Anderson A, Singh JA. Peglotỉcase ỉo r chronic gouL Avaiỉable in  The 
Cochrane Database of Systetnatic Reviem ; Issue 3. Chỉchesten John 
Wiley; 2010 (accessed 10/05/10).

Tumour lysis syndrome. The tumour lysis syndrome 
(p. 730.2) reprtsents a biochemicaỊ disturbance aíter mas- 
sive release of cellular breakdovvn Products bom tumour 
cells sensitive to therapy; hyperuricaemia is a Cardinal fea- 
ture. Rasburicase was eííective in the prophylaxis or tteat- 
ment of hyperuricaemia in children and young adults 
with leukaemia or lymphoma who either presented vvith 
abnormally high plasma concentrations of uric add or had 
large tumour ceũ burdens.1 Treatment was mostly well 
tolerated; one patient developed nausea and vomiting and 
one experienced bronchospasm and hypoxaemia 3 hours 
after iníusion. Antibodies to rasburícase were seen in 17 of 
121 assessable patients. Saíety and efficacy were conhrmed 
in íurther studies of children2 and adults2-3 consỉdered to 
be at particularly high risk oí tumour lysis syndrome. In 
children'* with haematologic malignancies at .hỉgh risk for 
tumour lysis, rasburicase given inưavenously achieved 
more rapid conơol and lower levels of plasma uric add 
than oral allopuiinol. No antỉbodies to rasburicase were 
dctected at day 14. In 3 children with acute lymphoblastìc 
leukaemia, hyperurícaemia was reportedỉy controlled with 
oral allopurinol and a single dose of rasburicase, although 
subdinical tumour lysis was apparent.5 Rasbưricase has 
also been used ỉor tumour lysis syndrome in neonates. 
One irứant was given a single dose of rasburicase aíter 2 
days of inducdon chemotherapy for neuroblastoma; 
started on day 21 of life; serum urate normalứed and 
chemotherapy was completed vvithout íurther inddent A 
second iníant, with acute lymphoblasdc leukaemia and 
renal dyshmction, presented with tumour lysis syndrome, 
and had 6 doses of intravenous rasburicase plus aggressive 
supportive therapy, but died of complications on day 7 of

Ufe.6 Reviews7'3 have conduded that rasburicase is highly 
eííectìve at decreasing uric add concenơations rapidly and 
thoroughly; there is some suggestion that shorter dura- 
tions oí treatment (betvveen 1 and 3 days as opposed to 5 
days) may be suỉ&dent even in high-rìsk patients.

ỉ .  Pui C-H, tí  ai. Recombinant urate oxỉdase ỉor the prophylaxù or 
treatment oí hypenưicemU in patients wúh leukaemia or lymphoma. J 
ơ b t Oncoỉ 2001; 19:697-704.

2. Pui C-H, t í  al. Recombỉnant urate oxỉdase (rasbuiỉcase) ỉn the 
preventíon and treaonent of malỉgnancy~assodated hypenưỉcemia in 
pedỉatríc and adult patỉents: resuỉts oỉ a compassionate-use txỉal 
U ukm ia  2001; 15: 1505-9.

3. Coỉffier B. t í  al. EÍScacy and safety o i  rasburícase (recombỉnanc urate 
oxidase) íor the prevention and treatm ent of hyperurỉcemla duiỉng 
ỉnductỉon chemotherapy o t aggressive non-HodgkỊn's ỉymphoma: 
resuỉts ữỉ the GRAAL1 (Groupe d^Etude des Lymphomes de rAđuhe 
Trial on Rasburicase Activity hỉ Ađuỉt Lymphoma> stụđy. J  Qin Onal 
2003;21:4402-6.

4. Goldman sc ,  tí aỉ. A randomized comparison between rasburicase and 
alỉopurinol in  chiỉdren wiứi lymphoma or ỉeukemỉa at hỉgh rísk for 
tumor ỉysis. Bỉood 2001; 97:2998-3003.

5. Lee ACW, tí ai. Treatmern b ỉ iiiq ỉenđng tum or ly d ỉ with singỉe-dose 
rasburicase. Ann Pharmaather 2003; 37:1614-17.

6. McNuct DM, t í  aL Rashuricase ỉo r the maxugement <4 tum or ỉysis 
syndrome ỉn neonates. Ạ m  Pharmacoúm 2006; 40:1445-50.

7. Bessmertny O .tía L  Rasbuncase: a new  approach ỉor preventing and/or 
treatìng cumor lysỉs syndrome. Curr Pharm D a  2005; 1L' 4177-85.

8. OldSeld V, PeĩTy CM. Rasburkase: a revỉew of ỉts use in the management 
oí antỉcancer therapy-induced hypenirỉcaemỉa. Drugs 2006; 66: 529-45.

A d v e r s e  E f fe d s  a n d  T r e a tm e n t '
The most serious adverse eữects of rasburicase involve 
hypersensitivity reactíons, induding anaphylaxis, rashes, 
bronchospasm, rhỉnitis, urtícaria, hypotension, dyspnoea, 
arthralgia, peripheral oedema, and chest pain and tightness. 
Haemolysiỉ and methaemoglobinaemia have also been 
reported. Rasburicase can interiere with uric add 
measurements. Other adverse eííects ầre nausea, vomiting, 
abdominal pain, constipation, dỉarrhõea, headache, ỉever, 
respiratory disttess, sepsis, and mucositis. Pulmonary 
haemorrhage, arrhythmias, and coronary artery disorders 
have also been reported.

Hypersensitivity reacSons iiiduding anaphylaxis due to 
peglotìcase can be serioús. Iniusion reactỉons, despite 
pretreạtment with cordcosteroids and antihỉstamines, are 
common. Gout ílares can occur, espedally upon stardng 
therapy, and prophylaxiỉ with an NSAID or colchidne ũ 
recommended. starting 1 week beíore peglodcase and 
continuing for at least 6 months, unless contra-indicated or 
not tolerated. Exacerbadon oỉ congestive cardiac ỉaiỉúre has 
been reported. Other adverse effects indude gastrointestinal 
dỉstuibances, and chest pain.

P r e c a u tio n s

Treatment with rasburicase should be immediately and 
permanently stopped if hypersensitivity reactions, 
methaemoglobinaemia, or haemolysis develop. Rasbuxicase 
is contra-indicated in patients with G6PD deũdency or 
other cellular metabolic disorders known to cause haemo- 
lytic anaemia; hydrogen peroxide, whichis produced durỉng 
oxidatíon of uric add to allantoin, can induce haemolytic 
anaemia in these patìents. Patients at higher risk oi having 
G6PD deũdency should be saeened beíore receiving 
rasburicase.

The risk for anaphylaxis and iiứusion reactions in 
patients given pegloticase is hỉgher in those whose uric add 
concentration increases to above 6 mg per lOOml, 
especially iỉ two consecutive readings above this 
concentration are seen; se rum uric add should be 
monitored and treatment possibly stopped if increases 
above this level occur. Patients should be pretreated with 
antihistamines and corticosteroids, and peglodcase iniused 
slovvly over no less than 2 hours. Caution is recommended 
vvhen treating patíents with congestíve cardiac laiỉure.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NÁPOS) and 
the Porphyria Centre Svveden, dassides rasburicase as not 
porphyrinogenic it may be used as a drug of ttrst choice 
and no precautíons are needed.1

1. The Drug Database ỉor Acute Porphyrỉa. Avaỉỉable ac  http://w w w . 
drugs-porphyria.org (accesscd 08/07/11)

Preparatíons
Proprietary Preparations (details aré givea in Voliune B)

Siogte-ingredient Prepcaxỉtions. AustraL: Fasturtec Austría: Fas- 
turtec Belg.: Fasturteq Braz.: Fasturtec Canad.: Pasturtec Cĩ.: 
Fasturteq Denm.: Pasturteq Fừt.: Pasrurtec Fr.\ Fasturtec; 
Ọer.: Pasturtec; Gr.: Pasturtéc; Borỵ Kong: Pasturtec 'Hung.: 
Fasturteq IrL: Fasturtec ItáL: pásttmeq Neth.\ Pasturtẽq 
Norw.: Fasturtec NZ: Fasmrtec PoL: Fasturteq Port: Ẹastur- 
teq Singapore: Pasturteq Spain: Fasturteq Swed.: Fasturteq 
Switz.: Fasturteq Turk.: Pasturteq UK: Fasmrteq USA: Elitek; 
Krystexxa; Veneĩ.: Fasttưtec.

The Symbol t  denotes a preparatíon no longer actívely marketed

http://www
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Antihistamines

ũses of Antihistamines, p. 610 “ 
: -Apaesthesia, p. 610. ■
. Anaphylaxis, p.ó 11 

Angioedema, p. 611 
Astnma, p. 611 r 
Conịunctivitis, p: 611 ■_ ' ■ ■ . 
Coughs and cólds, p. 611

The peripheral effects of hiỉtamine are chieíly mediated by 2 
sets of receptors termed Hi and Hj. EHects mediated by the 
Hi receptors indude the conưaction oỉ smooth muscle and 
the dilatation and increased permeability of the capillaríes. 
The eỉíects of histamine on vascular smooth musđe are 
mediated by Hj as vvell as H| receptors. Other eííects that are 
mediated by Hj receptors indude cardiac accelerating effects 
and, in particular, the stữnulating action of histamine on the 
secretion of gastric add. An Hj receptor has also been 
identífied in several Systems induding the CNS and 
peripheral nerves. It is thought that Hj receptors are 
involved in the autoregulatỉon oí the release of histamine 
and other neurotransmitters bom neurones. More recently, 
a H4-receptor has been discovered.

The term 'antihistamines' is normally reserved for 
histamine Hi-antagonists and this is the convention used in 
Martindalc. H2-antagonists, typiíied by cimetidine 
(p. 1830.1), are described in the chapter on Gasưointestinal 
Drugs. H3-antagonists are under investigation.

The older antíhistamines are assodated with ưouble- 
some sedatíve and antimuscarínic effects, and are often 
termed 'sedaáng antìhistanúnes’. The newer antihist- 
amines, which are essentially devoid of these effects, are 
correspondingly termed 'non-sedating antihlstamines' and 
indude acrivastLne, cetứizine, and loratadine.

On the basis of theứ Chemical structure most antihist- 
amines can be dassiẼed into One of 6 gioups:
• Aỉkylamines: drugs within this group typically possess 

signiỉicant sedative actions, although paradoxical 
stimulation can occur, espedalỉy in children. They are 
highly potent H,-antagonists. Brompheniramine and 
chỉorphenamine are typical alkylamines; acrívastine ỉs a 
non-sedating alkylamine antihistamine.

• Monoeứumolaminís: monoethanolamine derìvatives have 
pronounced sedatìve and antũnuscarinic actions but a 
low inddence of gastrointestinal eữects. Examples 
indude demastine and diphenhydramine.

• Ethylerudiamines: these antìhistammes are selective Hj- 
antagonists. They cause modetate sedation (despite 
having weak CNS ellects), gastric disturbances, and skin 
sensitisation. Antazoline and mepyramine are examples.

• ĩhenothiaànes: phenothỉaxine antihistamines have sig- 
niScant sedative, and pronounced antiemetic. and 
antimuscaiinic eữects. Photosensitìvity reactions have 
occurred. Promethazine is a typical phenothiazine.

• Piperaàncỉ: this group of antihistamines possesses 
moderate sedative and signlhcant antiemetìc actions. 
Pipcraztne derivatives indude cetữizine, cyclizine, and 
hyđroxyâne. Cetừiãne causes less sedation than other 
members of this group.

• Piperídines: pipeiidines cause moderate or low sedation 
and are highly selective ỉor Hi receptors. Examples 
indude azatadine, cyproheptadine, and the non-sedating 
antìhistamine loratadine.

Although charactéristic pharmacological properties have 
been described for members of each group it should be 
noted that many of the eííects of antíhistamines vary as 
much with each patient as with each drug and that, in 
partícular, some of the newer non-sedating antihistamines 
may share the Chemical structure of a group in which the 
other memben have sedative eỉỉects.
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HypersensHivity. Elypersensitivity may be deBned as an 
exaggerated or inappropriate immune response causing 
tissue damage. Hypersensitivity reactions aie generally 
dassiũed into 4 types (types I to IV) although this may be 
considered an over simpliScation and more than one type 
can often be postulateđ for a patient's hypersensitivity. In 
each of the 4 types, prior sensitisation of the patient to the
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Nausea and vomiting, p. 611 
Otitis media, p. 612

spedGc antigen is required. The term 'allcrgy' by deíinition 
oríginally covered all types of hypersensitivity reaaions as 
well as the induction of immunity in an indiviđual. Nowa- 
days. the term is more commonly applied to type I hyper- 
sensitivity reactions.

Type I, immediate hypersensitivity reactions occur alter 
exposure to an antigen (the allergen) in a sensitised subject; 
that is, one in vvhom the initial exposure to the antigen has 
caused the production of spedlic antibodies, mainly IgE 
(immunoglobulin E), which arc bound to the surỉacc of 
mast cells and basophils. At subsequent exposure, antigen 
binds to antibody resulting in degranulation o( mast cells 
and basophils with release of mediators. These indude 
preỉormed mediators such as histamine and chemotactlc 
(actors, and nevvly synthesised mediators such as 
leukotrienes, platelet-actìvating laaor, and prostaglandins. 
Although type 1 reaaions are usually descríbed as bcing 
acute and shon-lived, dinically there may olten also be a 
late-phase and more prolonged reaction aỉlecting the skìn 
and bronchi. Examples of type I hypersensitivity reactions 
indude allergic conjunctivitis (p. 611.1), allergic rhinitis 
(p. 612.1), urticaria and angioedema (p. 612.3), and 
anaphylactic shock (p. 611.1).

Type n, cell-suriace hypersensitivity reactions are 
caused by the interaction of drculating antibodles, mainly 
IgG (immunoglobulin G) and IgM (immunoglobulin M), 
with antigens that are on the suriace of spedfic cells or 
tissues. This interaaion results in activation of complement 
and of phagocytic and killer cells leading to cell damage or 
lysis. Type n reactions are responsible íor blood transfusion 
reactions, some drug-induced blood disorders, and many 
auto-immune disorders.

Type m, immune complex hypersensitivity reactions, 
are caused by the interaction of lixed or drculating antigens 
with drculating antibodies, mainly IgG and IgM (either 
soluble or particulate), resulting in formation of immune 
complexes. The iramune complexes trigger a variety of 
inHammatory processes induding complement aaivation, 
mediator release from mast cells and basophils, and platelet 
aggregation. Examples of type in reactions indude serum 
sickness, some auto-immune and neoplastic disorders, type 
2 lepra reactions (see Leprosy, p. 188.3), and reactions. 
particularly in the lung, to some particulate antigens such as 
micro-organisms.

Type IV, cell-medìated or delayed hypersensitivity 
reactions, are caused by interaction of an antỉgen with 
sensitised T-lymphocytes; lymphokines are released by T- 
lymphocytes and inilaimnation ensues. Type IV reactions 
usually occur at Ieast 24 hours aíter contact vvith the 
antigen. A type IV reaction is responsible for tuberculin 
reactions used for sensitivity testing, contact dermatitis, and 
some reactions to chronic iníectious disease for example 
type 1 lepra reactions (p. 188.3).

An anaphylactoỉd (pseudoallergic) reaction produces 
similar symptoms to those of anaphylaxis (see p. 611.1), but 
is caused by direct release of histamine provoked by an 
undear, non-immune mechanism. There is thus no 
requirement for prior exposure to the triggering factor, 
commonly a drug.

Uses of Antihistamines
The activation of histamine Hi receptors by histamine 
results in vasodilatation, increased capillary permeability, 
ũare and itch reactions in the skin. and, to some extent, 
contraction oỉ smooth musde in the bronchi and 
gasưointestinal tract. Histamine Hpantagonists (termed 
'antihistamines' in Martíndale) reduce or abolish the major 
acúons of histamine in the body by competitive, reversible 
blockade of histamine H|-receptor sites on tissues; they do 
not inactivate hỉstamine or prevent its synthesis, nor, in 
most cases, its release (although some are daimed to have 
mast-cell stabilising properties).

Many sedating antihừtamines may also possess antimusca- 
rinic, adrenaline-antagonising, serotonin-antagonỉsing, and 
local anaesthetic eữects. Some have caldum-channel 
blocking activity.
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Precautions for Antíhistamines, p. 613 
Inleraclions of Antihistamines, p. 614

Antỉhỉstamines are used mainly for the alleviation oi 
conditions such as urticarial rashes and nasal allergy that 
are characterised by type I hypersensitivity (see above), but 
by virtue of their assodated pharmacological actions they 
are also used to alleviate the symptoms of many other 
conditions (such as pruritus and nausea and vomiting).

The antihistamines can improve or relieve the symptoms 
oỉ seasonal allergic rhinitis ('hay fever') in many 
patients. They alleviate rhinorrhoea and sneezing (and 
ocular symptoms such as conịunctiviús) but may be less 
elíective lor nasal congestion. The reliel obtained is 
dependent on the severity and nature of the symptoms, 
being greater in the milder stages. The non-sedating 
antihừtaminiỉ are prelerred for daytime control, but a 
sedaúng antihistaminc may be preíerred at night. Antihist- 
amines may also be oỉ value in vasom otor rhinitis, despite 
the fact that this is not mainly an allergic condition. Scdating 
antihistamines are vvidely marketed, olten with a deconge- 
stant, in compound preparations for the symptomaũc 
treatment of coughs and colds although there is little 
evidence of value.

Antihistamines are ol value in preventing urticaria and 
are used to treat urticaríal rashes and mild angioedema. 
They are also used as adjuncts to adrenaline in the 
emergency ưeatment of anaphylaxis and severe angio- 
edema. However, the use of an antihistamine is not 
appropriate for the control of blood ơansíusion reactions 
caused by ABO incompatibility.

The ỉedating antihistamina are of value in the alleviation 
of pm ritus both of allergic and of non-allergic origin; they 
have a major role in pruiitus assodated vvith atopic eczema. 
The non-stdaùng antihiỉtamincs do not alleviate pruritus of 
non-allergic orígin owing to their poor peneưatìon of the 
blood-brain barrier.

Sedating antihistamines have marked antiemetic activity 
and are used to comrol nausea and vom iting caused by a 
variety of vestibular disorders. In the case of motion sickness 
a sedating antìhistamine, such as dimenhydrinate or 
promethaáne, is used if severe drowsiness (or even sleep) is 
not considered undesirable, but generally a less sedative 
antihistamine, such as cycliáne, dnnarìdne, or medozine 
may be preíerred. Sedating antihistamines are similarly 
used to control the vertìgo and nausea assodated with 
Ménière's d isease and related conditions, vvith dnnarizine 
promoted as a spedíic ơeatment. Sedating antihistamines 
also have an important role in the alleviation of the nausea 
and vomiting of mỉgraine, and buclizine or cyclizine are 
marketed in some countries in a combination preparaúon 
for this puipose; cyproheptadine. which has serotonin 
antagonist and caldum-channel bloddng acti vity, may be of 
value in the prophylaxis oỉ migtaine. Sedating antihist- 
amines have a very limited role in the short-term 
management of vomiting of pregnancy but are no longer 
considered appropriate for nausea alone. Scdating antihiỉt- 
amines have also been used in anaesthetic practice for 
prem edication  and the prevention of postoperative 
nausea and vomiting.

Some of the antihistamines with very pronounced 
sedative effects, such as diphenhydramine and prometh- 
azứie, have been marketed íor ưeatment oỉ occasional 
insom nia but theứ long duration of actìon can cause 
hangover eííects. Some antihistamines are also available as 
preparations ỉor topical application for the alleviatỉon of 
insect bites, but there is litde evidence of any real value 
and such use may be assodated vvith sensitisation.
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Anaesthesia
Phenothiaãne antihistamines have been used for anaes- 
thetic premedication (p. 1899.1) and to relieve anxiety

All cross-reíerences reler to entries in  Volume A
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during surgical and obstetric procedures, but benzodiaz- 
epines are now used more routínely. Hovvever, sedating 
antíhistamines such as promethaãne and cyclÍTÌne do have 
a role in the control of postoperative vomiting (below). 
Alimemaáne is licensed for premedicanon in children, 
although when given àlone it may cause postoperatìve 
restlessness ư pain is present.

A n a p h y la x i s

Anaphylaxis is commonly a type I (ũnmediate) hypersensi- 
tivity reaction (see p. 610.1) to vaiious allergens such as 
drugs, foods, and insect venoms. A dinically identical 
reaction can, hovvever, be provoked by some other' immune 
mechanisms, or by non-immune mechanisms (previoúsly 
tetmed anaphylaaoid reactions). Symptoms indude 
erythema, pruritus, urticaria, and angioedema; respiratory 
obstruction may result from oedema of the larynx or 
epiglottìs. Gastrointestinal disturbances, bronchospasm, 
hypotension, and coma can occur in severe reactions.

Anaphylaxis is a medical emergency and requires prompt 
treatment with adrenaline. (see Anaphýlaxis and Anaphy- 
lactic Shock, p. 1293.2). The use of antíhistamines in the 
management of anaphylaxis has been a matter of some 
debate. During acute ơeatment they are unlikely to be liíe- 
saving. and should never be used alone. Hovvever, an 
intratnuscular or slow intravenous injection of an H[- 
antagonist su ch as chlorphenamine or diphenhydramine 
may bế given after adrenaline and repeated õver the next 24 
to 48 hours to counter histamine-mediated vasodilatation 
and bronchoconstriction. The use oí antíhistamines in 
treating the symptoms of milder íorms of hypenensidvity is 
discussed under individual symptoms such as Pruritús 
(p. 612.1) and Urticaria and Angioedema (p. 612.3).

A n g i o e d e m a  s
See under Urticaria and Angioedema, p. 612.3.

A s th m a

Antihistamines appear to have no place ìn the treatment oỉ 
asthma (p. 1193.2). A meta-analysis1 oỉ double-blind 
randomised placebo-controlled studies published since 1980 
did not support the use ot antihỉstamines in the treatment oỉ 
asthma, although the quality of the srudies was generally 
considered to be poor.

I. Van Ganse E. t í  a i  Effects of antihistamỉnes in adult uthm a: a meta- 
analysis of dinicai criaỉs. Sur R a p irJ  1997; lOĩ 2216-24.

C o n ịu n ờ iv i t is

Allergic conjunctivitis is a type I hypersensitívity reaction 
(p. 610.1). It is usualỉy seasonal but perenniaỉ attacks due to 
allergens such as house dust mites can occur. Itching. tears, 
and buming are common symptoms and írequently rhinitís 
(p. 612.1) will co-exist. Conjunctivitis can also be caused by 
pathogenic micro-organisms (see Eye Inỉections, p. 182.1).

Avoidance of unnecessary exposure to aeroallergens is of 
prime importance in the management of allergic con- 
junctivitis. Since a Iarge number of inílammatory medíators 
are involved in its pathogenesis no single drug will be 
completely effective. Systemic sedating and non-sedatlng 
antihistamines are elíective in redudng allergic symptoms 
and preventing attacks; the choice of drug depẹnds on the 
degree of sedation required. Ophthalmic antíhistamine 
preparations such as antazoỉine, azelastine, emedastine, 
levocabastine, and olopatadine may also be used ỉor acute 
attacks. Ophthalmic corticosteroids may reduce inAamma- 
tion. but should be restricted to severe cases only and 
limited to 5 to 7 days of use because of the risk of local 
adverse effects such as cataract or raised intra-ocular 
pressure. Mast-cell stabilisers including ketotiíen, lodox- 
amide, nedocromil, and sodium cromoglicate have been 
vvidely used for prophylaxis; some antihỉstamines also have 
mast-cell stabiỉising properties. Dicloỉenac and ketorolac eye 
drops are available for the tteatment of allergic conjunctiv- 
iãs. Combined preparations oi astringents such as zinc 
sulỉate and sympathomimetics or other conjunctival 
decongestants such as naphazoline may also be used íor 
symptomatic relieí.
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C o u g h s  a n d  c o ld s

Sedating antihistamines are ỉrequently used in combination 
preparations for the treatment of coughỉ and colds 
(p. 1651.2 and p. 951.1 respectively). The mechanism of 
their antitussive action may involve reduction in cholin- 
ẹrgic nerve transmission or may simply result bom theừ 
sedatíve eữects; reduction oỉ nasal secretions may be oỉ 
value in treating cough caused by postnasal drip. 
Antíhiỉtamines should not be used to treat productive 
coughs because reduction ỉn bronchial secretions may cause 
lonnation oí visdd mucus plugs. The sedative effects of 
antihistamines may prove troublesome for daytũne use but 
may be a short-tenn advantage ÍOT night coughs.

Cough and cold preparations containing antihistamines 
should be used vvith caution in children, and generaỉly 
avoided in young children (for details see p. 614.1). 
Hovvever, antỉhístamines may be useỉul ìn the management 
of children with an acute aỉlergic cough in the pollen 
season. They may also be used, vvith aỉlergen avoidance and 
intranasal cortícosteroids, in chiỉdren vvith a chronic thxoat 
dearíng type oí cough and signs of aỉỉetgic rhinitis.1

1. Shỉeỉds MD, t í  aL Britỉsh Thoradc Sodety Cough Guideline Group. 
Recommendatìoni for the assessment and m anagement of cough ỉn 
chỉlđren. ĩharax2008; 63 (suppl m ): Ìiỉl-U ỉỉỉ. Also avaỉỉable a t  h ttp:// 
w w w .brit-thoradc.org.uk/Portals/0/C linical% 20Inform ation/Cough/ 
GuỉdeUnes/coughJn_chỉỉdren.pdỉ (accessed 01/08/08)

F o o d  a l l e r g y

The tenn food allergy (food hypersensitivity) should be 
reserved íor instances in vvhich an immune mechanism for 
the reaction is ptoven, as may occur, for example, with nuts; 
food intolerance is used to describe a non-immune reaction. 
Food allergy may be the result of a type I (immediate), or 
possibly a type in (immune complex), hypersensitivity 
reaction (see p. 610.1). Management revolves around the 
identiScation of the. provoking food allergen and its 
subsequent avoidance. Individualised diets are designed and 
patients are educated about possible hidden sources of the 
allergen. Drug therapy has a very limited role in the 
prevention of íood alleigy; oral sodium cromoglicate has 
been used but eíhcacy has not- been unequivocally 
established.

Inadvettent exposure to an allergen rẹsulting in 
anaphylaxis (p. 1293.2) requữes ỉmmediate ơeatment 
with adrenalỉne. Milder symptoms may be controlled by 
antihistamines and corticosteroids. Allergen immunother- 
apy (p. 2435.1) plays no role In the routine management of 
ỉõõđ allergy.
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H a y  fe v e r

Hay íever is a seasonal form of allergic rhinitis in which 
symptoms of conjunctivitis are also present. Management is 
symptomatic and therapies used aie discussed under 
Corýunctivitis, above and Rhinitis, p. 612.1.

I n s o m n ia

Some of the older sedating antihlstamines ũicluding 
diphenhydramine and promethazine, have been promoted 
to the public for occasional insomnia (p. 1033.2), although 
theừ long duration of action may cause hangover effects. 
Promethazine vvas {oimerly popular for children but the use 
of hypnotícs in thỉs age group is not usually justified. 
Moreover a possible assodatíon between phenothiazines 
and sudden inỉant death syndrome {see under the Adverse 
Eữects of Promethazine, p. 639.1) contributed to the 
recommendation that such antìhistamines should not be 
used in young children.

M é n iè r e 's  d i s e a s e

Ménỉère's disease is a disorder of the labytinth (the inner 
ear) characterised by recurrent attacks of vertigo, 
Progressive hearing loss, and worsening tinnitus 
(p. 1994.1). It usually presents ỉn middle age and may 
equally affea men and vvomen. The main pathọlogical 
ỉeature is an excess of endolymph fluid produdng an

increase in pressure in the membranous labyrinth 
(endolymphatic hydrops). Attacks occur in dusters over a 
few vveeks with periods of remission lasting weeks or 
months.

The aims of tteatment are to alleviate symptoms and 
preserve hearing u  possible. It is thereíore important to 
assess how íar the disease has progressed, particularly in 
terms oi hearing loss. In addition to conventional hearing 
tests, cochlear dysfunctíon may be assessed pharmacologi- 
cally. Hypertonic glycerol has been given orally to reduce 
the endolymphatic Quid volume by osmotic diuresis, any 
temporary improvement in hearing indicatíng reversible 
Impairment. Hovvever, this test is assodated with adverse 
eSects that some consider unacceptab le. Urea has been used 
as an altemative to glycerol. Inttavenous acetazolamide has 
been used diagnostically to increase endolymphatic 
pressure temporarily in order to produce transient hearing 
loss in patients in the reversible stages oí the disease.

Acute attacks oí vertigo in the early stages may be treated 
with the same drugs used for veitígo of any canse (see 
p. 612.3). -

Vasodilators have been advocateđ for maintenance 
treatment because ischaemia of the labyrinth has been 
postulated as a íactor in the aetiology. Betahỉstine, a 
histamine analogue, is used. Restrìction of dietary sodium 
and administration oí diuretìcs, such as chlortalidone, 
hirosemide, and hydrochlorothiazide, has also been used 
tradinonally to reduce the amount oỉ fluid in the 
endolymphatic spaces.

As the disease progresses, vestibular ablation with 
aminoglycosides may be indicated. Systemic streptomydn 
has been used but the risk of íurther hearing loss and other 
serious adverse eííects has limited its use. hitratympanic use 
of gentamidn is now preíerred, and can improve vertigo in 
up to 90% of patients, although exacerbation of hearing loss 
is stíll a risk, albeit at a lower inddence than that with 
systemic Stteptomydn.

Surgical tteatment remains an option for patients with 
Ménière's disease rehactpry to médical interventions. 
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M ig r a in e

Antihistamines have several uses in the managemént of 
migraìne (p. 670.3). Those with antiemetic activity such as 
bucliàne and cydizine are used to alleviate the nausea and 
vomiting assodated vvith migraine; they are common 
ingredients of compound analgesic preparations given for 
the initial ữeatment of migraine.

Those antihístamines with antiserotonln actions, indud- 
ing cyproheptadine and flunarizine, have been used for the 
prophylaxis of migraine.

N a u s e a  a n d  v o m it in g

The management of various types of nausea and vomitúig is 
discussed in detail on p. 1814.3.

The older antíhistamines such as rinnarizine, cydizine, 
dimenhydrinate. medozine, and promethazine are among 
the prindpal drugs used for m otion sickness. They are all 
of similar efficacy but may differ in onset and duration of 
action and in the extern of adverse eỉỉects such as 
drowsừiess. If a sedative eHect is desired dúnenhydrinate 
and promethazine are useíul, othervvise a slightly less 
sedating anrihistamine su ch as dnnarứine, cydizine, or 
medozine may be' preíerred. The aim is prevention of 
motion sickness since antiemetics are more eữective íor 
prophylaxis than ỉor ưeatment; intramuscular prometh- 
azine may be eổective as a treatment ư inịection is íeasible. 
Antíhistamines may be slightly less eỉfective against motion 
sickness than the antimuscarinic hyosdne (p. 1848.3), but 
are often better tolerated. Non-sedating antìhistamines, 
vvhich penetrate poorly into the CNS, do not appear to be 
eỉỉecdve agaỉnst motion sickness.

Diphenhydramine has been induded in antiemetic 
regimens for the control of nausea and vomiting assodated 
vvith cancer chem otherapy to reduce the extrapýramidal 
reacdons assodated with metodopramide; it may. also 
improve overall antiemenc control. Cydizine is used as an 
antiemetic in pallỉative care.

Cychãne is given as a supplement to opioids for 
premedkation and has been effective prophylacticaUy as 
vvell as in established postoperative nausea and  
vomiting. Promethazine has also been used 'for the

http://www.brit-thoradc.org.uk/Portals/0/Clinical%20Information/Cough/
http://www.jcaai.readyportal.net/


612 Antihistamines

prevention and tteatment o ỉ postoperative nausea and 
vomiting, but has marked sedatìve eíỉects. Dimenhydrinate 
is also eãectìve for prophylaxis.

Nauseà in the first trímester of pregnancy does not 
usually require drug therapy, but on rare occasions if 
vomiting is severe an antihistamine su ch as promethaàne 
may be required pending spedalist advice. A combination 
preparation containing doxylamine and pyridoxine is also 
available for use đuring early pregnancy in women who 
have not responded to conservative management. See 
under Precautions íor Antìhỉstamines, p. 614.2, for a 
discussion oí the risks of antiemetic therapy during 
pregnancy.

Otìtỉs media
Acute otitis media (p. 19S.2) and otitis media vvith effusion 
may resolve vvithout treatment although antibacterials are 
ohen given. Antíhistamines and decongestantỉ, alone or in 
combination, have been vvidely given to children for 
symptomatic management o( acute otitis media and 
associated respiratory symptoms, but studies have tailed to 
show beneht and their use is not recommended.1 Indeed in 
one study,3 adjunctive treatment with chlorphenamine was 
íound to prolong the duration of middle ear ehusion.

1. Griữín G. t í  ai. A m ihirum ines and /o r decongesunu íor otitis media 
w lih eíím ion (OMH) in children. Available in The Cochrane Database ữí 
Systcmatic Revievvs; ỉssue 4. Chichesten John  Wiley; 2006 (acccỉỉed 
07/03/07).

2. chonm aỉvee T, et đĩ. A randomiied, placebo-controỉied trial of the eííeci 
o í antỉhistam ỉne OT conỉcosteroỉd ưeatm ent in acute otiús medỉa. J 
Pediatr 2003; 143: 377-«5.

Prvrítus
The sedating andhistamines are commonly used tò relieve 
pruritus (itching) (p. 1687.3) bom a variety of causes. They 
are eữective in relieving pruritus assotíated vvith urticaría 
(belovv) but are also used íor itching assodated with 
dennatoses such as atopic eczema (p. 1684.1), where the 
degree of beneht is less certain. They are given in the latter 
to control noctumal itching and ỉor severe prurítus 
assoõated with relapse.

The exact pathophysiology of itching remains undear.1'5 
Althoúgh histamine release is assoôated with itching in 
atopic eczema diỉíerent inílammatory mediators aie 
ínvolved in other dermatoses. The CNS is also thought to 
play a part in the perception of itch. Hence, the relative roles 
oỉ CNS sedation and peripheral histamine-receptor blockade 
in the mode of actìon oỉ antíhlstamines in these conditions is 
a matter of debate. Although sedation has generally been 
considered the more important, the beneỉits oỉ sedating 
antũũstamỉnes appear to be ỉess in eczema than in urticaría. 
In addition, demastine has been reported to provide no 
antìpruiidc beneht, yet it induces signiiicant sedation. 
Studies with non-sedating antihistamines have been 
incondusive; most ỉound no beneũt in pmritus assodated 
with atopic eczema, although one early study has shown a 
slight beneht from the additíon of aaivastine or terỉenadine 
to treatment with a topical corticosteroid and an emollient.4 
Some have questỉoned whether any antihistamine o£fers 
much beneãt in pruritus.5

1. Krause L, Sbuster s. Mechanism oỉ actỉon of antipniritic drugs. B M J  
1983;287:1199-1200.

2. Ađvenỉer c  Queille-Roussd c. Ratíonal use of antìhistamines In alỉergic 
dennatologicaỉ conđỉtìOQS. Drvgs 1989; 38: 634-44.

3. Greaves MW, Wall PD. Pathophysiology o í itchỉng. Lanctt 1996; 346: 
938-40.

4. , Doherty V, f t  aL Treatment o í ỉtching ỉn atopỉc e o e raa  with
antíhỉsttm ỉnes w ith a ỉow sedatíve proCle. BMJ 1989; 298: 96. 

s. Anonymous. Oral antihistamines ỉor allergic dlsorders. Drus Thtr BuiI 
2002:40; 59-62. Correctỉon. ữiẩ.; 2003; 41: 24.

Rhinitis
Rhinitis may be allergic or non-allergic in origin. Allergic 
rhinitis is a type I hypersensitivity reaction (see p. 610.1); 
both eaiỉy (sneeãng, rhinoTThoea, and nasal congestion) 
and late (nasal congestion) reactions may be provoked. Ít 
may be seasonal (as in hay fever) or perennial and, in some 
patients, will írequently co-exist with conịunctivitis 
(p. 611.1). Non-aUergic rhinitis may be divided into 
eosinophilic non-allergìc rhinitis or non-eosinophilic 
non-alỉergic ihinitis. The tenn vasomotor rhinitis has been 
useđ to descrìbe the latter although its use is best avoided 
since no vasomotor dysíunction has been dearly identihed.

In the management oí allergic rhinitis, avoidance oí 
unnecessary exposure to aeroallergens is of prime 
importance. However, in most suherers this is not possible 
and some ỉoim of drug therapy will be necessary. A large 
ntimbei of intlammatory mediators are involved in the 
pathogenesis of rhinitis and no single drug is completely 
eBective in the alleviatìon of symptõĩns.
• Some antihistamines may nonetheless. be useful in 

redudng secretions, nasaỉ itching, sneedng, and ocular 
symptoms su ch as conjunctívitis, but are less eííective for 
relief of nasal congestion. Non-sedating oral antihist- 
amines such as acrivastine, cetirizine, ebastíne,

AU cross-reíerences reíer tõ entries in Volume A

fexofenadine, Ioratadine, and mứolastme are novv 
considered the first-choice ơeatment for nũld and/or 
intermittent aUergỉc rhinitis. They are also used íor the 
management of breakthrough symptoms in those 
suữerers using prophylactic inưanasal corticosteroids or 
sodium cromoglicate (see below). Since the maximum 
effea of antihistamines occurs sevetal hours aíter peak 
serum concenưations have been obtained, they should 
be gìven in antidpation of a reaction to achieve the 
maximum response. Most antihistanũnes are unsuitable 
ỉor topical use in the nose or eye since they are generally 
ineíỉective at the concentrations suitable for local 
therapy; aỉso there is the potential íor sensitisation. 
Hovvever, the antazoUne salts, azelastine and Ievocabas- 
tine have been used topicaUy in the nose for control of 
symptoms and are an altemative to oral antihistamines. 
Such preparations are considered less eííective than 
intra-nasal corticosteroids but probably more eííective 
than cromoglicate.

• The actions of topical corticosteroids in allergic rhinitis 
include relief of inUammation, a decrease in capillary 
permeability and in mucus produaion, and vasocon- 
striction; they inhibit both the early and Iate response 10 
allergen exposure. Corticosteroids are first-line treat- 
ment for the prophylaxis of moderate to severe and/or 
persistent allergic rhinitis. In seasonal allergic rhinitis, 
ĩhey should be started at least 2 weeks beíore the pollen 
season and taken regularly throughout the season. Those 
applied inưanasaUy indude bedometasone, budesonide, 
ilunisolide, Uuticasone, mometasone, and triamdno- 
lone. Ai recommended dosage, local adverse effects are 
mild and transient, and systemic effects are not a risk; 
aqueous sprays may cãuse less local e(fects than 
pressurised aerosols. Treatment of aUergic rhinitls with 
oral or parenteral corticosteroids has been reserved for 
short-term treatment in sperial drcumstances only, 
although some have contested even this practice.

• Mast-ceU stabilisers such as ketotiỉen, nedocromU, and 
sodium cromogUcate are thought to aa  mainly by 
preventing release of inUammatory mediators from 
sensitised mast cells through stabilisation of mast-ceU 
membranes. They are an altemative to corticosteroids in 
the prophylactic ưeatment of aUergic rhinitis and may be 
prelerred íor therapy in children. They may also be 
usehil in conưolling rrúld to moderate symptoms.

• The leukoưiene receptor antagonist montelukast has 
produced beneCts comparablc to those seen with 
anúhistamines, and is licensed in some countries for 
management of seasonal allergic rhinitis.

• Intranasal sympathomimetics such as phenylephríne, 
naphazoline, oxymetazoUne, and xylometazoline may 
be useíul for shon-term treatment of allergic rhinỉtis to 
relieve severe nasal congestion whlch can be painỉul and 
may impede delivety oí sodium cromogUcate or a 
corticosteroid to the mucosal suríaces. Oral sympatho- 
mimetic decongestants such as pseudoephedríne and 
phcnylpropanolamine are less cHective than topical 
sympathomimetics and adverse eííects may be ưouble- 
sõme.

• Ipratropium bromide given inưanasally may be useíul as 
adjunctive therapy in patỉents with rhinorrhoea as it has 
a localised parasympathetic blocking action vvhich 
reduces watery hypersecretion bom nasal mucosa.

AUergen immunotherapy (p. 2435.1) is generaUy only 
indicated in severe allergic rhinitis vvhen sensitivity testing 
shows sensitivity to one aUergen and vvhen exposure to the 
aUergen iỉ unavoidable or symptomatic treatment has 
lailed.

The management of non-allerglc rhinitis is similar to 
that of aUergic rhìnitis despite diherent mechanisms beíng 
involved in its aetiology. Topical corticosteroids are often 
Urst-line therapy especially ư nasal congestion is a dominant 
íeature. The role of antihistamines is more limited; sedating 
antihistamines are usehil in redudng nasal secretions 
because of their antimuscarinic actions; hovvever, 
non-sedating antihistamines are relatively inettective. In 
patỉents in whom rhinorrhoea is a particular problem, 
inưanasal ipratropium is oỉ value. Although inưanasal 
sympathomimetìcs have also been used they should 
generally be avoided because of the risk of rebound 
congestion. Oral sympathomimetics are largely ineffective.

Other therapies tried indude topical capsaidn, to induce 
local desensitisation, and nasal douching with a saline and 
sodium bicarbonate solution.
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U rtic a r ía  a n d  a n g io e d e m a

Most patients with urticaria or angioedema (p. 1689.2) 
derive some beneíit hom oral antihistamines, espedally i I 
relieỉ of pruritus. Hovvever, patients who are severel' 
aheaed, particularly those with laryngeal oedema, ar: 
allergic emergendes and require immediatc treatment witi I 
adrenaline (see Anaphylaxis and Anaphylactic Shock. 
p. 1293.2). Also, large doses of antihistamines ar; 
sometimes requircd and urticarias with a type 1 
immunological orígin and iatrogenic unicarias respop I 
better than physical urticarias. If attacks of urticaria a r : 
hequent, antihistamines may be given prophylactically. 
Sedating antihistamines such as chlorphenamine and 
diphenhydramine have been widcly used in the treatmen t 
of urticaria but non-sedating antihistamines are nov' 
generally preletred. Hydroxyzine has been used particularl' 
in deimographism and cholinergic urticaria. Cyprohepta- 
dine has generaUy been considered the drug of choice fo- 
cold urticaria, although appetite stimulation may be a 
problem.

Some drugs with both Hr antagonist and mast-cell 
stabilising actions, such as ketotiíen. oxatomide, and 
azatadine have shown ehicacy in the treatment of urticaria: 
the role of mast-cell stabilisation is unknovvn.

Topical ữeatment is rarely effective except for cases of 
mUd urticaria; topical antihistamines carry a risk of 
sensitisation.
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V e r t ig o

Vertigo is a symptom of vestibular disorders. It ií 
characterised by a sensation of rotation oỉ the surroundíngí 
or ọf movement of static obịects. Dizziness is considered tc 
be a vvider term, althougb sometimes it is used as a synonyna 
for vertigo.

A varíety of disorders may aữect the vestibular System 
and produce vertigo, induding cerebrovascular disorders, 
epUepsy, head inỹury, malignant neoplasms, Ménière’s 
disease, migraine, multiple sclerosis, and iníections. Motion 
sickness can induce vertigo. Ototoxic drugs may also cause 
vestibular damage and predpitate vertigo.

Patients suHering hom vertigo should undergo thorough 
investigatìons to identity any underlying cause. Simple 
measures to improve the integration of sensory input hom 
visual, proprioceptive, and vestibular receptors may prove 
effective, espedally in the elderly, in whom the 
inappropriate prescribing of drugs íor postural instability 
needs to be avoided. Such measures Indude ứnproving 
visual acuity, balance exerdses, and the use of walking aids.

The most widely used drugs íor acute vertigo are the 
antíhistamines. They may have a direct action on the inner 
ear besides acting cenưaUy. Antimuscarinic actions may 
contribute to theh activity; antìmuscarinics, espedaUy 
hyosdne, have a long history of use in vertigo. Antihist- 
amines used in the treatment of vertigo indude budiáne, 
cydizine, dimenhydrinate, diphenhydramine, medozine, 
and piomethatine. CinDarizine and Đunarizine are also 
used for verrigo although they are devoid of any signihcant 
antimuscarinic actions; their activity may be đue to caldum- 
channel blockade. Phenothiazines such as prochlorperazine 
are also used to control any assodated vomiting. Benzo- 
diazepines indudỉng diazepam have been given in acute
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severe attacks. However, their prolonged use in those with 
chronic symptoms is of questìonable value.

Vasodilators may be of beneht in the treatment of vertigo 
of vascular aetiology. Parenteral or sublingual histamine 
vvas íormeriy vvidely used, and betahistine is stíll advocated 
espeđally íor vertigo associated with Ménière's disease. 
Nicotinyl alcohol has also been used.
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Adverse Effeds of Antihistamines
The most common adverse eSect of the seda tiỉtg  a n l ih is t -  
a tn in e ỉ is CNS depression, with effects varying bom slight 
drowsiness to deep sleep, and-induding lassitude, dÌ77Íness, 
and mcoordinatíon (although paradoxical stimulation may 
occasionally occur, espedally at high doses and in children 
orthe elderly). These sedative eílects, when they occur, may 
diminish after a few days of treatment. N o n -sed a tin g  
a n tih ừ ta m ín e s  generally cause little or no drovvsiness (but see 
Sedation, below).

Other adverse effects that are more common w ith the 
se d a tin g  a n t i h ũ ta m in a  indude headache, psychomotór 
impairment, and antimuscarinic effects, su ch as dry 
mouth, thidcened s respiratory-ttact secretlons, blurred 
Vision, urinary dừhculty or retentíon, constipation, and 
increased gastrìc reũux. Most n o n -se d a tin g  a n t ìh ừ ta m ừ u s  
have little or no antímuscarinic effect.

Occasional gastrointestinal ađverse effects of antihist- 
amines indude nausea, vomiting, diarrhoea, or epigastric 
pain. Those with antiseiotonin actìons, such as cyprohepta- 
dine, may cause an increase in appetìte with resultant 
vveight gain, vvhereas anorexỉa has been repórted with some 
other antihỉstamines.

Palpitations and anhythmias have been reported 
occasionally with most antUũstamỉnes, but a partìcular 
disađvantage of the n o n -se d ã tìn g  a n tih is ta m in e s  astemÍ70le 
and teríenadine was the rare occurrence of hazardous 
ventricular arrhythmias which led to important restricdons 
on their use (see Precautìons, below).

Antìhistamines sometimes cause rashes and hypersensl- 
tivity reactions (induding bronchospasm, angioedema, and 
anaphylaxis) and cross-sensitivity to related drugs may 
occur. Photosensitìvity can be a problem, particularly with 
the phenothiazine antlhistạmines.

Blood disorders, ỉnduding agranulocytosis, leucopenia, 
haemolytic anaemia, and thrombocytopenia, although rare, 
have béen reported. Jaundice has also been seen, 
particulariy with the phenothiaãne antihistamines.

Other adverse effects that have been reported vvith the 
antihistamines indude cõnvulsions, svveating, myalgia, 
paraesthesias, extrapyramỉdal effects, tremor, sleep dis- 
turbances, depression, coníusion, tỉnnitus, hypotension, 
and hair loss.

Despite reports suggestíng a possibility of human íetal 
abnormalitìes resulting ỉrom the use o( some antihist- 
amines, espedally the piperazine derivatives, a causal 
relationship has largely been rejeaed; for details see 
Pregnancy, under Precautions, p. 614.2.

Some andhistamines have been abused for theữ CNS 
effects.

Andhistamines available as preparations for application 
to the skin may occasionally cause skin sensitisatíon; 
systemic adverse ettects have been reporteđ aíter topical 
application to large areas of the skin.

Overdosage with se d a tin g  a n t ih is ta m ỉn a  is assodated 
with andmuscarinic, extrapyramidal, and CNS eữects. 
When CNS stimulatìon predominates over CNS depression, 
vvhich is more likely in children or the elderly, it causes 
ataxia, exdtement, ttemors, psychoses, halludnations, and 
convulsions; hyperpyrexia may also occur. Deepening coma 
and cardiorespiratory collapse may follow. In adults, CNS 
depression ỉs more common with drovvsiness, coma, and 
convulsions, progressing to respiratory íailure and 
cardiovascuỉar collapse. In the case of the n o n -se d a ttn g  
a n tìh ừ ta m in e ỉ , antimuscarinic eHects are less marked, but 
hazardous ventricular arrhythmias (belovv) have been a 
particular problem vvith astemizole and teríenadine, even in 
modest overdoses, and led to restrictions on theữ use.

Revievvs.
1. Slmoiu FER. H |-reccptor antagonúts: comparative tọlciabillty and 

saỉcty. 0 m j SaỊcty 1994; XO; 350-80.
2. Horaìc F, Stũbnẽr UP. Comparative tolerabúity of sccond generatíon 

antihistamines. Dnig Safttf 1999; 20; 385-401.

Arrhythmias. Ventricular arrhythmias have been reponed 
rarely vvith astemi70le and teríenadine particulariy in asso- 
dation vvith increased blood concentrations. For full 
details and spedhc vvamings see under Astemi7ole, 
p. 616.2, and Teríenadine, p. 640.3.

The suspidon that such life-threatening arrhythmias 
may be a dass e£fect of the non-sedating antihistamines has 
so făr proven uníounded. Data1 bom the WHO adverse dmg 
reactỉon database shovved that cardiac events had been 
reported with the 5 most vvidely prescribed non-sedating 
antihistamines at that time (acrivastine, astemizole, 
cetiriTme, loratadine, and teríenadine), and an attempt to 
quantìíy the risk2 suggested that use of these dbugs was 
assodated overall with a ỉouríold increase in likelihood of 
developing ventricular arrhythmias, although the absolute 
risk remained low. Hovvever, other centres2 have argued 
that deãnitive causality has only been proven íor astemỉzole 
and terỉenadine. In addition, a possible mechanism for 
dmg-induced cardiac toxidty has only been ỉound vvith 
astemizole and teríenadine;4 both drugs have been shovvn 
to block cardiac potassium channels in  v itro , a phenomenon 
that results in prolongatìon of the QT interval, which is a 
risk íactor for developing ventricular arrhythmìas. Studies5 
vvith loratadine and cetirmne have found that neither dmg 
blocked potassium channels in  v itro , and a similar lack of 
artivity mỉght be expected with desloratadinẹ and 
levocetirizine; hovvever, there is some evidence that 
mitolastine can block potassium channels at high 
concenttations in  v itro6 (although a small study ỉn healthy 
subjects noted no adverse eữects ón cardiac cõnduction at 
doses up to 4 tũnes those normally given).7 A case report* of 
anhythmias in a patient vvith pre-existing QT-prolongation 
given fexofenadine, did not appear to be assodated with 
blocking of potassium channels.
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Reye's syndrome. For critidsm of a suggested link in chil- 
dren. betvveen antihistamines and Reye's syndrome, see 
p. 25.3.

Sedation. CNS depression is a common adverse effect of 
-the sed a tin g  a n t ih is ta m in a  and sedative effects can tange 
from slight drovvsiness to deep sleep. Daytime sedation 
can be a problem espedally íor those who have to drive or 
operate machinery. When sedative effects do occur they 
are most apparent at the start of treatment and often 
diminish aíter a few days despite continued use. Sedation 
caused by alcohol or other CNS depressants is enhanced. 
Many studies have attempted to quantify and compare the 
sedative eữects of the older antihistamínes, but results 
vary vvidely and dassiíications are diíũcult to make. Theo- 
retically, the onset, degree, and persistence of sedation 
depend on íactors such as penetration of the blood-brain 
banier and on the relative affinity for Central and periph- 
eral histamine Hi receptors. In general, antihistamỉnes of 
the monoethanolamine and phenothiazine dasses cause 
the most sedation.

In view of these problems, n o n -se d a tin g  a n tìh is ta m in e s  
have been developed. These compounds have poor 
penettatíon into the CNS and/or higher a£finity for 
peripheral rather than Central histamine Hj receptors. 
Studies with acrivastine,1 astemi7oIe,2 íexoíenadine,3 
loratadine,4 and teríenadine5 have generally indicated a 
lovver inddence of sedatiọn and related CNS eữects than 
that seen with older antìhistamlnes and comparable with 
that of placebo; prescriptìon-event monitorỉng suggested 
that sedation was lovver with íexoíenadine and loratadine 
than with acrivastíne or cetirizine, although the risk was 
lovv with all 4 drugs.6 In a study7 to compare the eHects oi 
acrivastine, teríenadine, and diphenhydramine on driving 
perỉormance, teríenadine had no signiũcant effect on 
driving periormance. Acrivastine's effects were dose- 
related, but with little effect at the normal therapeutic 
dose, whereas diphenhydramine proíoundly impaired all 
the measures of driving períormance. In another study,* the 
eííects of íexoíenadine on driving períormance were 
comparable with placebo. Studies with teríenadine5 suggest 
that the inddence of sedatíon does not increase signihcantly

vvith increased dose or duration of administratíon. Cetirizine 
appears to be more sedating than loratadine or teiỉenadỉne 
but less sedating than older antihistamines; the eSect 
appears to be- dose dependent9 Limited data vvith 
azelastine10 indicate a simỉlar inddence oí drovvsiness to 
that with teríenadine. An inddence oí sedatíon comparable 
with that caused by teríenadine has also been se en for 
mequitazine vvhen given in the recommended dosage of 
5mg twice daily.5 Sedatíon has, however, occurred after 
doses oí lOmg twice daily.11 Other nevver antíhistamines 
daimed to produce no troublesome sedation indude 
ebastine, epinastine. mizolastine, and setastine.

A review12 oí studies in drivers divided antíhistamines 
into:
•  first-generadon (such as demastìne, diphenhydramine, 

and triprolidine), vvhich produced signiữcant impair- 
ment of driving ability

• second-generatíon (acrivastine, cetìrizme, ebastine, 
emedastine. loratadine, mÌ70lastine, and teríenadine), 
vvhich produced more modest degrees of impairment; 
higher doses than normal prođhced sigiiiEcant impair- 
ment

• third-generation (levocetirizine, ỉexofenadỉne), which 
seemed to produce little or no impairment

Several studies have indicated that the non-sedadng 
antihistatnines do not seem to enhance the eãects of aỉcohol 
and other CNS depressants.

A few patients treated witk non-sedating antihừtamines havt 
txperiaiad drơwsiness. Therefore ừ ừ prudent to extráse caution 
bẹfore driving ơr operatíng nutckòtery; the ẹffèct of a drug on a 
particular patient can be ascertained after the firstfew doses.
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Precautions ior Antihistamines
Drovvsiness is a major problem with the sedating antihừt- 
amines and those alíeãed should not dríve or operate 
machinery; aỉcohol should be avoided. In the case of non- 
sedatíng antihistamines, although drovvsiness is rare, ỉt can 
occur and may aữect the períormance of skilled tasks.

Because of their antìmuscarinic actíons the iedatìng 
antihistamines should be used with care in conditỉons such as 
angle-dosure glaucoma, urinary retentìon, prostatic hyper- 
plasia, or pyloroduodenal obstructíon; antimuscarinỉc 
adverse effects are not a signihcant problem vvith the non- 
sedating antihistamines.

Occasional reports of convulsions in patients taking 
antihistamines suggest a need íor caution ìn patients with 
epilepsy.

Many antihistamines are excreted in the urine in the 
form of active metabolites so that dosage reduction may be 
necessary in renal impairment (see individual monographs 
íor spedhc advice). Cautíon is also needed in hepatìc 
impaìrment, notably with phenothiazine antihỉstamines 
(for íurther details, see Eữects on the Liver, tmder 
ChlorpromaTÍne, p. 1049.1) and, above all, with the non- 
sedating antihừtamines, astemizole and teríenadine (harar- 
dous ventricular arrhythmias ựiay occur in the presence of 
excessive blood concentradons). Other important cautíons 
ỉor astemỉzoIe and terỉenadine Indude avoidance of use 
with drugs liable to interíere with their hepatìc metabolism 
or othenvỉse increase the risk of arrhythmỉas, and 
contra-indication in patỉents with cardiac dlsease, knơvvn 
or suspeaed prolongation of the QT interval, ọr hypokạl- 
aemỉa or othẽr electrolyte imbalances. For íull details see 
under Ạstemizole, p. 616.2, and Teríenadine, p. 640.3.

Antìhistamines should not be given to neonates because 
the latter are more susceptible to antimuscarinic eỊíects. It 
has also been recommended that antíhistamines should be
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avoided in young children (see Children, below, and under 
Promethaãne, p. 639.2, and Alứnemaáne, p. 615.2). 
Eiderỉy patients are also more susceptible to many of the 
adverse eữects of antihistamines and, in paiticular, their 
inappropriate use íor posturaỉ gidđiness should be avoided 
(see Vertigo, p. 612.3).

Topical preparations containing antìhistamines should 
not be used on broken or eczematous skin.

Several laige studies have lailed to ũnd any sưong 
assodations betvveen fetal abnormalities and antihistamines 
taken during pregnancy (see under Pregnancy, below).

Asthma. Antihistamines are not consideređ eííectíve in 
the management of asthma' and their use has oỉten been 
contra-indicated in patients vvith asthma because of ỉears 
that they may cause ainvay obstructỉon. However, 
antihistamine-induced airvvay obstruction has rarely been 
noted clinically and many patients with asthma tolerate 
concurrent ưeatment with antihistamines vvithout obvious 
adverse eữects. Thereíore the American Acađemy of 
Allergy and Immunology has recommended that antihist- 
amines are not contra-inđicated in patients vvith asthma, 
unless an adverse reaction has previously occurred, and 
the FDA no longer vvams against the use of over-the- 
counter antỉhistamines by people with asthma,-
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ơtildren. In 2004, the FDA' revievved ali repons that it 
had received, betvveen 1969 and 2003, of serious adverse 
events in children (aged from birth to 16 years) given pro- 
methazỉne. Oi 125 reports there were 38 cases oí respir- 
atory depression, apnoea, or cardiac arrest; 29 cases of 
extrapyramidal dystonic reactions; 24 cases of other CNS 
reactíọns; 15 cases oỉ seừures or seizure-like activity; 12 
cases of dermatologicaỉ reactions; and 5 cases of neuro- 
leptic malignant syndrome. These reports induded 22 
cases oi respừatory depression in patientỉ aged 1.5 months 
to 2 years, 7 of which were latal. Doses received in these 
22 cases ranged from 0.45 to 6.4 mg/kg. Serious outcomes 
occurred with all routes of use (oral, rectal, and par- 
enteral). us licensed product iníormation for prometh- 
azine hydrochloride now contra-indicates its use in chil- 
dren under 2 years oỉ age because of the potential ỉor íatal 
respiratory depression; a strengthened vvaming regarding 
use in chiỉdren aged 2 years and older advises use of thc 
lowest eỉỉective dose and to avoỉd concomitant use o[ 
other drugs with respiratory depressant ettects. UK 
licensed produa inlormation for phenothiazine antihist- 
amines, su ch as promethazine and alimcmaàne, also 
wams that these should not be given to children under 2 
yeaxs of age, and the BNĨC aịlvises that sedating antihist- 
amines such as tbese shouĩd not be given to children 
under 2 years of age, excépt on spedalist advice. because 
saíety has not been establìshed.

Concem has also been expressed about the satety in 
children of cough and cold preparations that contain 
antihistamines, cough suppressants, expectorants, and 
sympathomimetic decongestants, either alone or in 
combination. A systematic review2 has also íound no good 
evidence for or against the eíBcacy of over-the-counter 
(OTC) preparations in acute cough. In early 2008, the FDA’ 
and MHRA4 both advised that over-the-counter cough and 
cold preparatíons should not be given to children under 2 
years of age. They vvamed of the potential íor serious and 
potentially liỉe-threatening adverse effects and that such 
preparationsprovided only symptomatìcrelieí, atbest. They 
also advised that ử these Products were to be used in 
children older than 2 years of age, the recommended dose 
should be íollovved carefully and measured accurately, and 
thạt only one preparation should be used to avoid 
overdosage of the same drug or similar drugs. A review by 
the FDA of the use of such preparatìons in older children (2 
to 11 years of age) is ongoing. Hovvever, in Oaober 2008, 
most us manuíacturers voluntarilý revised the labelling of 
OTC cough and cold preparatìons to State not for use in 
children aged under 4 years.5 In early 2009, aher íurther 
review, the MHRA* adviseđ that OTC cough and coid 
preparations should not be given to children under 6 years 
of age as there was no robust evidence of theữ efficacy and 
because they can cause adverse eữects such as allergic 
reactions, sleep disturbances, and halludnations. In those 
aged from 6 to 12 years, such preparations should only be 
used as second-line therapy and íor no more than 5 days; 
the MHRA also considers that íurther research is warranted 
in this age group. For the MHRA's suggested management 
oỉ the symptoms olcoughs and colds, sẽe Cough, p. 1651.2.

An assodadon betvveen phenothiaáne antihistamines 
and sudden inỉant death syndrome has also been 
investỉgated—see p. 639.1.
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Pregnancy. Antihistamines have been used for antiemetic 
therapy during pregnancy, but considerable anxiety has 
surrounded such use and its potential for risk to the fetus. 
The most vvidely studied preparation was Debendox vvhich 
contained doxylamine, dicycloverine, and pyridoxìne, and 
was known as Bendcain in some countries. Dicydoverine Ị 

was removed from the preparation in 1976 in the USA 
and subsequently in other countries, and the product was 
vvithdravvn from the market in 1983 because of threatened 
litigation.1 By that time Debendox had been used for over 
27 years and in over 33 million pregnancies worldwide.1

Initial concem came from anecdotal reports of 
malíormations in inlants vvhose mothers had taken 
Debendoxĩ during pregnancy.3-3 Evidence vvas tound4 of an 
assodation betvveen prenatal exposure to the 3-component 
íormulation of Bendeain and an increased risk of pyloric 
stenosis and possibly also deíective heart valves in a study of 
1369 malíormed iníants and 2968 healthy control cases. 
Other studies have suggcsted an increased incidence of oral 
defts,’ gastrointestinal atresia,4 and genital ưact disorders,7 
but generally such inaeases have been small. No overall 
pattem of malíormations appears to have emerged, and 
many large studies have tailed to coníirm an assodation 
between doxylamine use and congenital mallormations.5' 15

A prospective study of 11481 pregnandes íound no 
increased incidehce of either severe congenital abnormal- 
ities or perinatal mortality rates in women who had been 
prescribed prochlorperazine, medozine, cydizine, or 
Bmdictin during pregnancy, although there was some 
evidence of an excess number of congenital abnormalities in 
patients taking trimethobenzamide.14

The Collaborative Perinatal Project15 monitored the 
mothers of 50282 children between 1958 and 1965. Of 
these, 5401 used antihistamines and 1309 phenothiazines 
during the Ẽrst 4 months of pregnancy. There was no 
evidence to suggest that exposure to these drugs was related 
to malỉormations, although there tvere slight suggestions of 
assodations betvveen respiratory malíormations and phenir- 
amine, inguinal hemia and medozine. inguinal hemia or 
genito-urinary malformations and diphenhydramine. and 
cardiovascular delormiúes and phenothiazines. A report14 
on the same study íound no eííects of phenothiazines on 
perinatal mortality, birth-weight, or IQ scorcs at the age of 4 
years. The CoUaborative Perinatal Projea also noted a 
rclatiọnship betvveen cardiovascular deỉects and inguinal 
hemia and dimenhydrinate exposure.15

Both the UK CSM17 and the FDA in the USA'* reviewed 
the literature in 1981 and conduded that while the sáentiíic 
evidence did not show an increase in binh delects vvith 
Dcbcndox, the risk of teratogenidty could not be completely 
exduded. A íurther review1, by the FDA in 1999 into the 
reasons for withdrawal stated that the evidence supponed 
the condusion that the combination had not been 
withdrawn hom the market for reasons of saíety or efũcacy.
In some countríes, su ch as Canada, a combinaóon 
preparation of doxylamine and pyridoxine remained 
available for the ơeatment of nausea and vomiting in 
pregnancy; subsequently, in April 2013, the FDA approved 
the retum of such a combination preparation onto the 
market. There has been a study indicating that vomiting 
itsell is not teratogenic.20

Several other studies have been carried out on medozine 
prompted by reports oí íetal abnormaỉities in 10 patients 
assodated vvith a preparation o[ mecloáne and pyrid- 
oxine;21 these studies have not supponed the oríginal 
reports.22'24
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Interactíons of Antihistamines
Sedating antihỉstainines may enhance the sedative eííeas c f 
CNS depressants induding alcohol, barbiturates, hypnotic:, 
opioid analgesics, anxiolytic sedatives, and antipsychotic;. 
Sedative interactions apply to a lesser extern vvith the not - 
sedatins antihiitamincs-, they do not appear to potentiate the 
eííccts of alcohol, but it should be avoided in excess.

Scdating antihiỉtamines have an addilive antimuscarinic 
action vvith other antimuscarinic drugs, such as atropine 
and some antỉdepressants (both tricydics and MAOIs).

Potentially hazardous ventricular arrhylhmias have 
occurred when the non-scdating antihisiamỉnes astemizole 
and teríenadine have been given with drugs ỉiable to 
interíere with their hepatic metabolism, vvith other 
potentially arrhythmogenic drugs including those that 
prolong the QT interval, or with those likely to cause 
electrolyte imbalance. For íuỉl details see under Astemizole, 
p. 616.2, and Teríenadine. p. 641.1.

It has been suggested that some sedating antihistamines 
could mask the vvaming signs of damage caused by ototoxic 
drugs such as aminoglycoside antibacterials.

Antihistamines may suppress the cutaneous histamine 
response to allergcn ẽxtrããs (p. 2434.3) and should be 
stopped several days beíore skin testing. For the eííect of 
antihistamines on histamine givens exogenously, see 
p 2525.3.

Acrivastine ỊBAN. USAN, rlNNÌ
Acrivastin; Acrivastina; Acrivastinum; Akrivastiini; Akrivastin;
BW-825Q AKpueacTHH.
(£)-3-t6-[(fD-B-Pyrrolidìn-1 -yl-1 -p-roiylprop-1 -eny0-2-pyridy:} 
acrylic acid.
C22H2aN202=348.4 
CA5 —  87848-99-5. ,
ATC —  R06AX18.
ATC Vet —  QR06AX18.
UNII —  A20F9XAI7W.

U se s  a n d  A d m in i s t r a t io n

Acrivastine is a non-sedating antihistamine structurally 
related to ưiprolidine. It does not have any signiũcant 
sedative or andmuscarinic actions. ỉt is used ÍOT the 
symptomatic rclie/ of allergic conditions such as rhinitis 
(p. 612.1) andvarious types of urticaria (p. 612.3) tvhenitis 
given in oral doses oi 8 mg up to three times daily. It is also 
used vvith a decongestant such as pseudoephedrine 
hydrochloride.

A d v e r s e  E ffe c ts  a n d  P r e c a u tìo n s

As for the non-sedating antihistamines in general, p. 613.1 
and p. 613.3, respectively. Acrivastine should be given with 
care in renal impaừment; UK licensed product information 
recommends that it should not be given to patients with 
signiEcant renal impairment, while produCT iníormation in 
other cnuntries, such as Switzeriand for example, 
contra-indicates its use in those with a creatinine dearance 
of less than 50 mL/minute. Acrivastine should not be used 
in patients hypersensitive to triprolídine.

All cross-reíerences reíer tò entries in Volume A

http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/
http://www.mhra.gov.uk/home/ldcplg?IdcService=GET_FILE&%c4%91Doc-Name%c2%bbCON014S06S%3eRevis%e1%bb%89onSeIectionMethod%c2%abLatest
http://www.mhra.gov.uk/home/ldcplg?IdcService=GET_FILE&%c4%91Doc-Name%c2%bbCON014S06S%3eRevis%e1%bb%89onSeIectionMethod%c2%abLatest
http://www.fda.gov/NewsEvents/
http://www.mhra.gov.uk/
http://www.mhra.gov.uk/homc/idcplg7IdcService3GET
http://www.ida.gov


Porphyria. The Drug Database for Acute Porphyria, com- 
pileđ by the Nortvegian Porphyria Centte (NAPOS) and 
the Potphyria Centre Svveden, dassiães acrivastine as pos- 
ábly porphyrinogenic it should be used only when no 
saỉer altemative iỉ available and precauùons should be 
considered in vulnerable padents.1

ỉ .  The Drug Database tor Acute Potphyria. AvaQable a c  hnp^/www. 
drugs-poqihyTU.org (accessed 07/10/11)

Sedation. Por a discussion oỉ the sedative eữects of 
antihistanứnes see p. 613.2.

Interactions
As for the non-sedating antihistamines in general. p. 614.3.

Phơrmơcokinetics
Acrivastine is well absorbed hom  the gastrointestinal traa 
and peak plasma concentratìons occur in about 1.5 hours 
aíter oral use. The plasma haư-lUe of acrivastine is about 1.5 
hours and the drug does not appear to cross the blóod-brain 
bairìer to a signihcant extent. Acrivastine along with an 
active metabolite is excreted prindpally in the uxine.

Preparatíons
Proprietary Prepcroliom (details are given in Volume B)
Sĩngle-ingredient Preporotions. Chàm: Semprex (ttS i.);  
Denm.: Benadryl; Bitũ: Benadiyb Hong Kong: Semprext; ĩtấL: 
Semprext; Malaysùx. Semprext; Neth.: Semprex; phữipp.: 
Semprex; Rus.: Semprex (CeMnpexe); S-Afr.: Semprex; Singa
pore. Semprex; Swed.: Seraprext; Switz.: Semprex-h Turk.: 
Semprex- UK: Benadiyl Allergy Reliel
Multi-ingradient Preparations. Denm.: Duacc Bin.: Duact; Turk.: 
Duact; UR Benadiỹl Plus; USA: Semprex-D._________ \_______________ '
A lc a fta d in e  ỊỤSAN, riNNỊ

Alcaítadina; Alcaữadinum;R-89674; AnKaỘTaAMH.’ . . . . "  T,;, 
11 -(l-Methylpiperidin-4-ylidéne)-6,1 l-dihydro-5H-imiđazo 
p,Ị-b][3]benzazepine-3-cárbaldehyde. .
CÌ9Hj,Nặo=3Ọ7.4
CAS -T- 147084-10-4.
ẬTC —  S01GX11.
ATC Vet —  QSOỈGXĩĩ. ■ . ' .
iỊN IÍ—  7Z8094ECSX.

PfofiỊe
Alcahadine ũ an antíhistamine (p. 610.1) that also inhibits 
the release of histamỉne hom mast ceDs. It is used once 
daily, as an eye drop containing 0.25% oỉ alcaỉtadine to 
prevent itching assotiated with allergic conịunctivitữ in 
adults and chỉỉdren aged 2 years and over.

Preparations
Proprìetory Preparatíons (details are gi ven in Volume B) 
Single-ingredient Preparotions. USA: LastacaỈL

A l i m e m a z i n e  T a r t r a t e  ỊB A N M , HNNM I

Alimemaána, tartrato de; .Ạlimémaãne, Tartrate d'; 
ẠÌỊrTiemaãni Ịarừas; Tartrato de alimemaána; Trimepraãne 
Tartrate; A/inMeMa3MHa TaprpaT. 
NN-Đimethyl-2-methyl-3-{phenothiazin-10-yl)propylamine 
tartrate. .
(C1aHZ2N i9 1C4HA=747.0 ■
CAS —  84-96-8 (alirnemazine); 4330-99-8 Ịaiimemazmẹ 
tartrate). '■

;AK?-R06Ap01. - 
;-4TC Vet —  QR06ẠD01. : ’
ịm t i-  362NWfUXZ.:::. ;ỵ  -;.V:

Pharmacopoeios. In Eur. (sce p. vii), Jpn. and us.
Ph. Eux. 8: (Alimemazine Hemitaitrate). A white or very 
sỉightly yellovvish povvder. Freely soluble in waten sparingly 
soluble in alcohol; practically insoluble in toluene. It 
deteriorates vvhen exposed to air and light. A 2% solution in 
vvater has a pH of 5.0 to 6.5. Store in aiitìght contaỉners. 
Protect hom light
USP 36: (Trimeprazine Tartrate). A white to oíf-white, 
odourless, crystalline povvder. Soluble 1 in  2 of water, 1 in 
20 of alcohol. 1 in 5 of chloroíorm. and ỉ  in 1800 o{ ethen 
very slightly sọluble in benzene. Store in aỉrdght containers. 
Protect bom light.

Uses and Administration
Alimemaõne, a phenothiarine derivadve, Is a sedating 
antihistaminc with antiemeỊỉc activity' and pronouncèd 
sedative eữects. It also haỉ some antỉmuscaiỉnic actions. It is 
used mainly tor the ielief oỉ urticaiỉa (p. 612.3) and pruritus

(p. 612.1); in the UK it is also Ucensed for pre-operative 
medication in children. Alimemaãne may also be used in 
compound preparatìons for the symptomatic treatment of 
coughs (p. 611.2).

Alũnemarine tartrate is given orally; doses in the UK are 
given as the amoimt o{ alimemaxine tartrate, whỉle those in 
some other countries are expressed in terms of the 
equivalent amount of alimemaxine. Alimemaãnc tartrate 
25 mg is equivalent to about 20 mg oỉ alimemazine.
• The dose of aỉimetnàzine tarơate used for the relieí of 

urticaria and prurítus ỉn the UKis ỈOmg two or three
■ times daily; up to lOOmg daily has been given ỉn 

reỉractory cases. Elderiy patíents are given 10 mg once or 
tvvice daily.

• Doses used in the USA have been lower, even allovving 
Eor them being expressed in terms oỉ alimemaãne. The 
usual dose was the equivalent oỉ alimemazine 2.5 mg 
four times daily. Hovvever, it appeais that proprietary 
preparations are no longer available in the USA.

For dosage in children, see below.

Administration in children. Alimemaxine tartrate may be 
given to chỉldren to relieve urtỉcarỉa and pruritua. In the 
ũ x  those over 2 years of age may be given 2.5 to 5mg, 
orally, three or fóur túnes daily. Despite the view that ali- 
memaãne should not be gỉven to younger children (see 
below), and although not licensed in the UK m this age 
group, the BNFC suggests that 250 micrograms/kg (maxi- 
mum oí 2.5 mg) three or íour times daily may be given to 
children aged 6 monthỉ to 2 yeats, but only under speúa- 
list care.

The usual recommended dose in the UK íor prem edi- 
catíon in chiỉdren aged 2 to 7 years is up to 2 mg/kg given 
orally about One to two hours beíore the procedure.

Anaesthesia. Alimemaxỉne tartrate may be used for anaes- 
thetic premedỉcadon (see p. 610.3) in children if the oral 
route is preíetred to the more usual parenteral route of 
other phenothiazine antihỉstamines. Ađverse eãects have, 
however, been reported in dnldren (see under Adverse 
Eííects and Precautions, below), and in the UK alimema- 
zỉne tartrate is not Iỉcenaed íor use ỉn iníants less than 2 
years of age.

Insomnia. Antihistamines such as alimemaãne taitiate 
have been used as aỉtematives to benzodiazepines for the 
short-term treatment of insomnỉa (p. 611.2), partìcularly 
for chilđren. However, theữ antimuscarinic adverse effects 
may prove troublesome.

Regimens involving a short course of alimemazine 
tartrate in high dosage were tried in order to alter the sleep 
pattem o{ children with sleeping difficulties.ư  Adverse 
eííects have, however, been reported in chiỉdren (see under 
Adverse Eííects and Precautions, below). The UK product is 
no longer indicateđ ỉor short-term sedation ỉn chỉldren and 
should not be used in inỉantỉ less than 2 years of age.

1. Valman KB. ABC of 1 to 7  (revỉsed): sỉecp problems. BMJ 1987; 294: 
828-30

2. Anonymous. W hat can bc done for night waldng in  chiỉdren? lanctt 
1987; ỉỉ: 948-9.

Adverse Effects and Precautìons
As for the sedating antihứtamines in general, p. 613.1 and 
p. 613.3, respectively.

children. There have been reports of adverse eỉíects in 
children given alimemazine tartrate orally. Fatal maỉignant 
hyperthermia1 and severe cardiovascular depresáon1 ha ve 
occurred aíter its use for premedication, and severe respir- 
atory and CNS depressionJ after use aỉ a postoperative 
sedative. Doses in these 3 reports ranged hom 2.4 to 
4.4mg/kg. Although unconSrmed, a possible assodation 
between phenothiazine sedatìves and sudden iníant death 
syndrome has also been suggested (see Promethaãne 
Hydrochloride, p. 639.1). Alimemaáne tartrate is no long- 
er licensed in the UK ỉor short-term sedadon in children 
and it ũ  recommended that it should not be used in 
inỉants less than 2 years oỉ age (bu! see Administratìon in 
children, above). The maximum recommended oral dose 
for premedication of childien aged 2 to 7 yean is 2 mg/kg: 
There hai been a vvamỉng4 that the use ol aỉũnemaxine íor 
deep sedation in diagnostìc and therapeutie procedures in 
điiỉdren is assodated with prolongeđ drovvsiness and that 
standards oỉ monitormg, starvation, and postproceduial 
care ỉhould be similar to those with general anaesthesia.

ỉ.  Moyes DC. Maỉỉgnam hypcqTyrexỉa caused by tzỉmeprazừie. BrdAnaath
1973; 45: 1163-i

2. Loan WB, Cuứibcit D. Ađvene cudỉovascuỉar response to  oraỉ 
trỉmepraxỉse in children. BAƯ 1983; 290:1348-9.

3. Mann NP. Trimeprazỉne and  respiratory depressỉon. A n h  Dà ƠÒU1981; 
54:481-2.

4. Cray SH. Eỉnton w. Sedatíon for ỉnvestỉgatỉons: prolonged cffect of 
chìoral and trỉmepraxữte. A n h  Dừ ơ iiỉd  1994; 71:179.

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

The Symbol t  denotes a preparation no longer actively marketed

Acrivostine/Anta2oline 615

the Porphyria Centre Svveden, dassiũes alimemazine as 
probablỹ not porphyrinogenic; it may be used as a dmg of 
fiist choice and no precautíons are needed.1

1. The Dnig DataBase for Acute Poq^hyrỉa. Avaỉỉabỉe at: httỊr.ỉtvrĩrvr, 
dmgs-porphyria.org (accessed 07/10/11)

Pregnancy. For a discussion o£ the use of antìhistamines 
in pregnancy, induding studies involving phenothỉazines, 
see p. 614.2.

Interadions
As ỉor the sedatíngantihistamines in géneral, p. 614.3.

Preparations
Proprietary Prepararions (details are given In Volume B)

Singleũngredient Preparalioiis. AustraL: Vallergan; Btlg.: Thera- 
lene; òáuúL: Paneòyt Fr.: Theralene: lít: VaBergãn; Neth.: 
Nedeltran; Norw.: Vallergan; NZ: Vallergan; 'Rus.: Terallgen 
(TepaimnxeH); S.Ạ/r.: Vallergan; spain: Vaiiaigũ; Swtd.: Thera- 
len; UK; Vallergan.

MuhHngredient Prepcrotiom. Br.: Sirop Teyssedret- 

Pbannocopoeỉal Preparations
BP 2014: Alimemáãne Tablets; Paediatric Alimemaaứie Oral 
Soludon; Strong PaetUatric Alimemazỉne Oral Solutíon;
USP 36: Trimepraáne Tanrate Syrup; Trimeprazinè Tartrate 
Tabletỉ.

Anỉazoline ÍBAN, ríNNi

Ãntatsoriiní; Ántaiolin; Antazolina; Antazolinum; AmbanMa 
N-Benzyl-AH2-imidazolin-2-ylmethyl)anillne.
C,7H„Nj=2654
CAS —  9Ỉ-7S-8. .
ATC —  R01AC04; RÕèAXÕsr ‘ r '  "1  '•
ATC Vet —  QR0IAC04; QR06AX05. . i  

' UNII —  DHA8014SS1. ' . .

Antazoline Hydrochloride [EANM. riNNMi 

Ạntatsoliinihydrỏldondi; Ạntazolin hydrochlorid; Ancazolina, 
hịdrocloruro de; Antazoline, ■ Chlórhydrate d^Ầ nạ so lin^  
hịdroklorid; ÃntazpỊinhydrachlorĩd; ^^zolĩnhỷdrổỊdond;' 
Ant3zolini .Hydrochloricum;! 'Anta'zòlinỊ.! Hyđrochlọridum; 

.Antàiplinium Qiloride; Aniazól|nò 'hldrpchloộdasí' Antazó: 
Ịi.ny chlorowodorek; Hidrocìoturo de antazolina; Imidamìne 

'Hydrochloride; Phenazolinum; AHTaao/iMHa rnflpoxnopnfl. 
-C,7H,^3,Ha=301.8 

— 2508:72-7.
'Ạ ĨT  —  R0ỊAC04; RỌ6AX0S. /  ; V
Ạ7C Vei—  QRŨÌAC04; QR06ÀX05. •
ỤNỊỊ —  FP8Q8F72JH. . . , . . .;

Pharmacopoeias. In Otin. and Eur. (see p. vii>.
Ph. Eur. 8: (Antazoline Hydrochloride). A vvhite or almost 
white crystalline povvder. Sparingly soluble in vvaten 
soluble in alcohol; slighdy soluble in dichloromethane.

Antazo!ine Mesilate IBANM, riNNM/

Ầntaẵ>lírịar rriesiratồ dẹ: Antázólirie,' Mesilạte d'; Ạntazòline 
Mesyíaté; Antazòlĩne Methanesulphonate; Aritazoílnỉ Mesi- 
las; Antãiõlinỳ mèzýfanT Imidảmìnẽ 'Mesýlate; Mesilato đe 
antazolina; AHTa3onMHa Me3nnaT.
C17Ht̂ 3,CH3S03H=361í 
CAS —  3131-32-6. ■ ,
ATC —  R01AC04; R06AX0S.
ATC Vạ -r- QRỌÌAC04~QR06AX0S. ' 
pNỊl —  KU47ƠJmẩ ;

Pharmocopoeias. In Pol.

Antazoline Phosphdte IBANM, rìNNMi 

'Ạ n t^ lÌrv il:ósfat; :‘Antazolina,-{òsfato de; 'Antazoline, Phos- 
ipỊịatè -idỵ Antaznlini: Phosphas; ỉFosfeto: de. :antazo(inar 
ị ImicỉámTdẹ Phosphate; AmaỉonMHa OocộaT • - ■  * 
!.Cị^ ^ H 3PP;=363.4 3
;C Ạ S '— i s ị ộ è - l ,  :  .  - ,J

?Ajg'—.ịoỊA&4Ị R06AXOÌ \  ' ' '
ATC Vet —  QR01AC04; QR06AX05 , \  •
IINII —  VPR5PPH326. * J ~

Pharmacopoẹios. In us.
UÌ5P 36: (Antazoline Phosphate). A white to off-white 
crystalline povvder. Soluble in vvater; practically insoluble ỉn 
ether and in benzene; sparingly soluble m methyl ạlcohol. 
pH of a 2% solution in.vvater isbetvveen 4.0 and 5.0. Store in 
aiitight containeis.
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Antaxoline Súlfate ỊBANM, rtNNMỊ
•ẠọỊỊolioe,' Suliate 'đì Ạntaaoílne1 

:SqlphắtèẠntạro!ỊnK'Siilfas;. trnidạmihé Sulphatẽ; Sulfato dei 
'antaiolina; AHTạ3OTMHạ'Cý/tb4)aT. ••• • ;•
(q 7H,^ 3) ^ 250^ 20=664.8

':C4S.rậ-24359:81 j.(anhydrouí antcaoline siiltate). .
ATp.rẨ:ro 1ẠCQ&R06AỊỈQ5.. ’ w 
Ạ K V e t'— QRÓtÁC04;QR06AX05. ’ ,
Ụ N lÌjf/m 4 ữ 7 2 ĩr - - ■

NOTE. The above molecular íormula is that provided in the Ít. 
p. Other sources give a molecular íormula of C,7Hi»N3, 
H2SO4.
Pharmacopoeias. In It.

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

Antazoline, an ethylenediamỉne derivatíve. is an ancihist- 
amine used topically for the treaunent _o( allergic 
conjuncnvitìs (p. 611.1). It is used as the hydrochloride, 
phosphate, or sulfate in eye drops, most comraonly in a 
concenơation of 0.5%; the mesilate has also been used. 
Antazoline salts are often used with a vaspconsuictor such 
as naphazoline hydrochloride or nitrate or xylometazo!ine 
hydrochloride.

The hydrochlorìde and sullate salts of antazoline have 
been used topically lor the ưeatment of minor skin 
irritations, but as with other antíhistamines there ũ a risk oí 
sensitisation. The hydrochloride has also been given orally.

A d v e r s e  E ffec ts  a n d  P r e c a u tío n s

As forthe antihỉstamines in general. p. 613.1 and p. 613.3, 
respectively.

HyperaensHivity. Reports of acute interstìtial pneumonitis 
(with lever, rash. and dyspnoea)1 and of immune 
thrombocytopenlc purpura2 were attríbuted to hypersensi- 
tivity reactions after the oral use of antazoIine.

ỉ .  Pabỉssa A. t t  a i  Anuxoỉỉoe-induced allergic pneurooniùs. BMJ 1979; 2: 
1328.

2. Nletsen tí aỉ. Ixnmunc thrombocytopenia due to anuio linc 
(Antìstina). AiUrgy 1981; 36: 517-19.

Preparatíons
Propõe*ury Preparations (details are given in Volume B)

Muhi-ingredicnt Preparations. AustraL: Albalon-A; Antisiine-Pri- 
vine; Murine Allergy; CaruúL: Albalon-A; ReÊresh Eye Allergy 
Relỉet Zincỉrin-At; C hữez  Badtopic Compuestơf; Nasomin; 
Oỉtalirìo; Red Off Pỉús; Rìnobanedỉỉ; Spersalleig; Cz.: Sanorìn* 
Analergin; Spersallerg; Dcnm.: Ansal-b Antistina-Privin; Sesal; 
Ger.: Alleigopos N+; Antistin-PrivinỶ; Spenallergt; Gr.: Sper- 
salleỉg; Zincfrin-A; Hong Kọtig: Spenallerg; Vista-Tonet; 
Hung.: Spersallerg; ĩndon.: IndoErin̂ Ay; Iii: Otrivine-Antisún; 
RBCt; ítaí.: Antistin-Privina; Malaysia: AlergoftaIf; Napha A; 
SpersaỊỊẹtg: Mct: Midazol Ofteno; Zinc£rin-A; Norw.: Spercal- 
lerg; NZ: Otrivme-Antistint; Phũipp.: Spersallerg; PoL: Dermo- 
phenazol; OftophenazoL’ Rhinophenazol' Spersallerg; Port.: 
Alergihalmina; Rus.: Sanorin-Analergin (CanopHH-aHaacpnDi); 
SpersaUerg (Cnepcuuepr); S.Afr.: Antistin-Privin; Covósant; 
Gemint' Oculerge; Speisallerg; Zincfrin-Af; Singapore: Antú' 
dn-Privin; Spersallerg; Spain: Alergoỉtal; SwetL: Antasten-Pri- 
vint; Swừz.: Andstin-Privint: Spenallerg; Thai.: Allergis; Anca- 
zallerge; Histaoph; Opsil-Á; Spetsallerg; TurK: Alergoltal; 
Sulíarhin; UK: Otnvine-Antisrin; ukr.: Sanorin-Analergin 
(CaaọpHH-AHvieprHH); USA: Antazoline-V; Gencye AC Allergyt; 
Vasocon-A.

A s te  m ix o le  /RAN, USAN, HNN)

AstẹỚỊÌtsoìi; AstÈmiiol; Astemizolas; Astémizole; .Astemizo- 
Junn; Ậsaẻmizi3l; MJD-30; AcTeMH30/i. 

.1"(4;FJùorpbenzyÌ}-2^([l-(4-methoxyphenethyl)-4-piperidyO 
Ịám ị^)tenzim idazolẽ,' .
0 ^ 3 ,^ 4 0 = 4 5 8 .6  •;
■CASyy 68844-77-9.
Á T t~ F Ể 6 M ĩĩ: .
'Ả tC Vet^;.Q R 06AXll’ . ■ -
':ÚNIÌ:^7ịlŨ63373ĩS:. . . V.

NOTH. The code R-43512 has been used to describe both 
astemizole and its metabolite tecastemizole (norastemỉzole). 
Phamnacopoeỉaỉ. In us.
USP 36: (Astemizole). Store in airtight containers.

Uses and Admỉnistration
Astenúzole, a piperidine derivative, is a non-sedating 
antthistamine vvith a very long duratíon of action. It does 
not have signlBcant seđatỉve or antimuscarinic actions. 
Astemizole has been used íor the syxnptomatic relieí of 
allergic conditions induding rhinitis (p. 612.1) and 
conjunctivỉtis (p. 611.1), and skin disorderssuch as unicaria 
(p. 612.3). Preparations of astemỉzole have now been

All cross*references refer to entries in Volume A

withdrawn from the market in most countríes because of 
the risk of adverse eíỉects.

AỉtemizoIe has been gỉven in an oral dose of 10 mg once 
daily. Thiỉ dose must not be exceeded because of the risk of 
cardiac arrhythmỉas with higher doses.

The active metabolite of astemizole, tecastemizoIe 
(norastemizole) has been investigated íor the ơeatment oỉ 
allergic rhừiitis.

A d v e r s e  E fíec f$  a n d  P r e c a u tio n s

As for the non-sedating antihistamineỉ in generaL p. 613.1 
and p. 613.3, respectively. Increased appetite and vveight 
gain have been reported with astcmizole.

Ventrìcular arrhythmias, induding torsade de pointes, 
have occurred rareỉy vvith astemizole, panicularly vvith 
raised blood concentrations (see Arrhythmias belovv) and as 
a result the drug has been withdrawn ừom the market ỉn 
most countries. To reduce the risk of developing such 
aưhythmias recommendationỉ were that licensed doses 
should not be exceeded, and that it should be avoided in 
patients with cardiac or signiíicant hepatic disease, vvỉth 
hypokalaemìa or other electrolyte imbalance, or vvith 
knovvn or suspected prolonged QT interval. Use vvith drugs 
liable tò interlere vvith the hepatic metabolism of 
astemizoIe, other potentially arrhythmogcnic drugs indud- 
ing those that prolong the QT interval, and dnigs likely to 
cause electrolyte ỉmbalance, is contra-indlcated (see 
Interactionỉ below).

Arrhythmias. Although scvere ìưe-threatening cardiovas- 
cular edects induding torsade de pointes and other vcntri- 
cular arrhythmias were initially reported mainly alter sub- 
stantial overdoses of astemizole, such reactions have also 
occurred rarely vvith doses as Iow as 20 to 30 rag daily and 
even as lovv as 10 mg daily in those with possible predis- 
posing lactors. There has been a report1 oí astemizole- 
induced torsade de pointes in a 15-year-old girl who 
daimed to have taken lOmg daily for 10 weeks but phar- 
macokinetic data vvere more consistent vvith acute inges- 
tion of higher doses. There have also been several repons 
of cardiotoxidty after acddental overdosage vvith astemi- 
zole in children.2"*

Recotnmendations were tnade by the UK CSM to reduce 
the risk of developing serious arrhythmias5'7 (see Adverse 
Hhects above for detailỉ); however, the drug has since been 
vvithdravvn in the UK and many other countries. It vvas 
considered that astemizole should be ỉtopped immediately 
in patientỉ who have syncope, and appropríate dinical 
evaluation induding ECG monitoríng instituted, because 
syncope has preceded or accompanied severe arrhythmias 
in sotne cases. Convulỉiona in patients taking astemứole 
may also be related to cardiovascular elĩects.*

Studies have suggested that astemizole induces ventrì- 
cular arrhythmiaỉ by inhibiting cardiac potassium cbannels 
vvhich results in prolongation of the QT imerval, a risk íaaor 
lor developing arrhythmias.’ For lunher discussion, see 
p. 613.2.

1. Sưnons FHR. etaỉ. Astcmiiole-induccđ torsade de polntes. LatỉUt 1988;
iu  624.

2. Hoppu K. et nỉ. A cddental astemừoie overdose in young chỉidren. Lancti 
1991; 338: 338-40.

3. Tobin JR. fí ai. Astemizoỉe-induced cardiac conduoion dùỉurbances In a 
chỉld. JAMA 1991; 264: 2737-40

4. Wiley J7, tí aì. Cardiotoxic efỉecu of astemỉxole overdose in chỉldren. J  
peắiâtr 1992; 12<fc 799-802.

5. CSM. Venưicular arrbyứmiias due 10 terỉenadlne and astemiaoỉe. 
Curratí Pnblrmt 35 1992. Aỉso avaiiabie »L hup://m vw .m bra.fO v.uk/ 
home/idcplg71dcService»GET_FIUE&dDocName*CON20244536'Revl- 
sionSdcaionM ethod*LitestRcIeased (accessed 14/07/08)

6. CSM/MCA. Drug-ỉnduced prolongaúon of the QT ỉnteTval. Curmtí 
ProbUms 1996; 22 :2 . Also avảuabỉe ac  http://vwirw.mhra.gov.uk/home/ 
ídcplg?IdcService*GET_FILE&dDocName*CON2Q24458frRevisionS- 
eỉectionMeihod>l_ateỉtReleased (aceessed 14/07/08)

7. CSM/MCA. Astemlrole (H isaunal): only avaiỉable on presaiption. 
Cunrrư Pnbitm t 1999; 23: 2. AỈỈO availabie at: http://www.m hra.gov. 
uk/home/idq)lg?IdcSetvice*GET- FILE&dDocName*CON2023233ÉrRe- 
visionSelectìonMetho<ULaienReleased (acccued 19/03/06)

8. ơ a rk  A, Love H. AAeuùxole-tnduced vennicular arrbythmias: aii 
unexpected causc o f eonvulsỉons. Int J Cardioi 1991; 33: 163-7.

9. Rankỉn AC. Noo-sedating amihistamines and cardiac arrhythmU. Lanưt 
1997:350: 1113-16.

Overdosags. Severe cardiac events havc been assodated 
tvith astemũole overdosage (see Arrhithmias, above); 
management iỉ mainly supportive. The absorpdon o( 
astemữole from the gastrointestinal ư aa can be prevented 
by giving activated charcoal' but because astemitole iỉ 
rapidly absoibed it would need to be given as soon as pos- 
sible aíter poisoning. Haemodialysis does not appear to 
increase the dearance oí astemizole.

1. Lainc K. t í  ai. The eỉíect oí actívaied charcoal on the absorption and 
ehm ỉnation oí astemìzole. Hum Exp Tcxiad 1994; 13: 502-5.

Sedatỉon. For discussion o( the sedative ellects of anúhist- 
amines see p. 613.2.

In te ra c tio n s

As ỉor the non-sedating antihistamines in general, p. 614.3.

Astemizole should not be gíven vvith dnigs that inhibit its 
hepatic metabolism because of the increased risk of serious 
ventricular arrbythmlas. These diugs Indude the ỉnũdazoỉe 
and triazole antiỉungaỉs such a$ ketoconazole and itracon- 
azole, and the macrolide antibaaerials clarithromydn, 
erythromydn, troleandomydn, and possibly other măcro- 
lides. Others, sũnilarly to teiíenadine (p. 641.1), may 
indude serotonin reuptake inhibitors, HTV-protease inhi- 
bitors, NNRTIs, and zileuton. The metabolism of astemũole 
may also be inhibited by grapelruit juice and use togethet 
should be avoided.

Use with other potentially arrhythmogenic drugs 
(induding those that prolong the QT interval) such as 
antiarrhythmics, tticydic anddepressants, the antimalaiials 
halolantríne and quinine, antipsychotics, dsapcide, and the 
beta blocker sotalol should be avoided, as should diuretics 
that cause elearolyte imbalances such as hypokaỉaemia. 
The use of tetíenãdine and astemizole together is not 
recommended.

P h ơ r m a c o k ỉn e tic s

Absorption of astemizoIe from the gastrointestinal traa is 
rapid and is reduced by food. First-pass metabolism is 
extensive, therelore plasma concentrations of unchanged 
drug are very low. The plasma concentration ol astemizole 
plus metabolites takc$ about 4 to 8 vveeks to reach steady 
State. The metabolism of astemizole is mediated through the 
cytochrome P450 enzyme System by the isoenzymes 
CYP3A4, CYP2D6, and CYP2A6. The elimination halí-lile of 
astemizole and its metabolites at steady State is about 19 
days. Unchanged astemizoIe is highly bound to plasma 
protcins and does not appear lo cross the blood-brain barrier 
10 a signiRcant extern. Desmethylastemizole, the major 
metabolite of astemizoIe. has histamine H|-receptor- 
blocking activity; tecastemizoIe (norastemizoIe) is another 
aaive metabolite. The metabolúes of astemizole are 
excreted slovvly in the urine and laeces, and undergo 
enterohepatic recyding. Vinually none ol an oral dose is 
excreted as unchanged drug.

Preparations
Proprietary PreparaHom (details are givcn in Volume B)
Single-ingredient Preparations. Gr.: Leanimol: Maxirgot; Mibir- 
on; Tulipe-R; Tyrenòl; Varivenot: WaruzoI; ínđia: Acemiz; Ad- 
pax; AlerzoIe; Astelong; Astizole+; Stemiz; Mex.: Alerlurt; Aler- 
ken; Alermi; A]eztemf; Anerzolf; Aniagon lf: Asteminat; 
Astesen; Aztemint; AztUf; Aztrolen; Biostan; Dexodint; 
Emdarf; Hmizolt; Farmidal S; Fustermizolt; Histalino; Histasen 
Novasten; PraaizoIt; Urtigent.
Pharmacopoeial Preparalions
USP 36: Astcmizole Tablets.

A z a ta d in e  M a le a te  ỊBANM, USAN. riNNMi

Atsatadilnimaleaatti; Azatadina, maieato de; Azatadine, 
Maléate d'; Azatadini Maleas; Azatadin<naleat; Maleato de 
azatadína; Sch-10649: A3aT3fluHa Maneaĩ.
6,11-Dihydro-1 l-(1-methyl-4-píperidylidene)-5H-bénzo[5,6] 
cycloheptã[U-b]pyridine dimaleate.
C20H 22 N j^ C <H Ã = 5 2 2 .6
CÂS —  3964-81-6 (azatadine); 3978-S&7 (azatadine maleate). 
ATC —  R06AX09.
ATC Vet —  QR06AX09. 
um  —  F3Q391WTX7.

Pharmacopoeios. In us.
USP 36: (Azatadine Maleate). A vvhite to light aeam - 
coloured. odourless powder. Freely soluble in vvater, in 
alcohol, in chlorolonn, and in methyl alcohol; practically 
insoluble in ether and in benzcne.

P ro ỉìỊe

Azatadine maleate is a piperidine derivative dosely related 
to cyproheptadine. It Is a sedating antihistamine (p. 610.1) 
with a long duration of action; it also has antímuscarinic and 
antiserotonin propertìes.

Azatadine maleate has been used íor the symptomatic 
relieí oỉ alỉergic conditions induding rhinitis (p. 612.1) and 
urticarìa (p. 612.3); it was also used for other pruridc skin 
disorders as vvell as reactions to insect bites and stings. It has 
been given in usúal oral doses o( 1 mg tvvice daily; ií 
necessary 2 mg tvvice daily has been used. For children’s 
doses, see belovv. Azatadine has also been used vvith a 
decongestant such as pseudoephedrine sullate.

Adminiỉiraiion in children. Children aged 6 to 12 yean  
have been given 0.5 to 1 mg azatadine maleate, orally, 
twice daily íor the symptomatìc reliel of allergic conditìons 
induding rhiniris and urticaria.

Exlrapyramidal eííects. An acute dystonic reactíon was 
reported in a patient vvho had taken azatadine maleate

http://vwirw.mhra.gov.uk/home/
http://www.mhra.gov
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20 to 30 mg orally over a 24-hour period.1 The condltion 
vvas reversed by intravenous injeaion of benzaơopine 
2mg.

1. Joske DJL. Dystonỉc reaction to azatadine. Med J Aust 1984; 14Ỉ: 449.

Preparations
Proprietary Preporotíons (details aie given in Volume B)
Single-mgredienl Preparotíons. A u s tr a L :  Zadinet; C anad.: 
Optìminẽt; Gr.: Nalomet.
Multi-ingredient Preparolions. Braz.: Cedrin; Gr.: Nalomet-D.
Pharmacopoeial Preparatíons
OSP 36: Azatadine Maleate Tablets.

Axelastine Hydrochloride
IBANM, USAN, HNNMI

A-5610 (azelastine or azelastlne hydrochloride); Ảtselastiini- 
hydrokloridi; Ạzelastin Hidroldorũr; Azelastina, hidrodọruro 
de; Azélastine, chlorhydrạte d'; Azelastinhydrochlorid; 
Azelastin-hydrochlorid; Azelastinhydroklorid; Azelastini 
hydrpchlòridum ; Azelastino hidrpchldridas; E-0659 
(azelastinẹ d r ạzelastine hydrochloride); Hidrodoruro de 
azelastina; W-2979M (azelăstinẹ or azelastinề hydrcchloride); 
Aỉenacmna rVựỉpoxnopMA.
4-(p-Chlorobenzyl)-2-(hexahydro-1 methyl-1 H-azepỉn-4-yl)-l 
(2H)-phthalazịnone monohydrochloride.
C22H24CIN jO,HCI=418.4 ' _ ■
CAS —  58581-89-8 (a ze la s tíh e );  79307-93-0 (a ze íạ s tin é  
hydroch loride).
ATC —  R01AC03; R06AX19; S01GX07.
ATC V e t —  QR01AC03; QR06AXI9; QS01GX07.
UNII —  0LS91QR10I.

........................... \
Pharmacopoeias. In Eur. (see p. vii) and Jpn.
Ph. Eur. 8: (Azelastine Hydrochloride). A white or almost 
vvhite, cxystalline potvder. Sparingly soluble in vvater; 
solubie in dehydrated alcohol and in dichloromethane.

U ses a n d  A d m in is t r a t io n

Azelastine hydrochlorìde is an antìhistamine that, in 
addỉtion to its histamine Hi-receptor-bloddng activity, 
appears to inhibit the release of inílammatory mediators 
bom mast cells. It is used topically in the symptomatic relieí 
of allergic conditions inđuding rhinitis (p. 612.1) and 
conjunctivitis (p. 611.1). It is also úsed in the treatment of 
non-allergic rhinitis.

In the treatment oí allergic rhinitis in adults and 
children aged 5 years and over, the usual dose in the UK is 
140ưúcrograms o£ azeỉastine hydrochloride by nasal spray 
into each nostril twice daily. In the USA, hovvever, 1 or 2 
sprays of a similar preparation (supplyứig 137micrograms 
per spray) may be given into each nostril twice daily in 
adults; children aged 5 to 12 years may be given 1 spray into 
each nostril twice daily. In the USA, azelastine is also 
licensed for the treatment of non-allergic rhinitis in adults 
and children aged 12 years and over. The dosc is 2 sprays 
(274 micrograms) into each nostril twice daily. Also 
available in the USA is a nasal preparation supplying
205.5 micrograms of azelastine hydrochloride per spray. It 
may be given in a dose of 1 or 2 sprays per nostril twice daily 
or 2 sprays once daily for the treatment of allergic rhinitis in 
adults and children aged 12 years and over.

In the management of conjunctivitis, azelastine is 
licensed in the UK for the treatment and prophylaxìs oỉ 
seasonal allergic conjunctivitis in adults and children aged 4 
years and over and for the treatment of perennial allergic 
conjunctivitis in adults and children aged 12 years and over. 
In the USA, it is licensed for the treatment of allergic 
conjunctivitis in adults and children aged 3 years and over. 
Regarđless of the age and indication, a 0.05% solution is 
instilled into each eye tvvice daily; this may be increased to 
four times daily in severe conditions.

Azelastine hydrochloride has also been given orally. 
Reíerences.

1. Lenhard G, et al. Doublc-blind, randomised. pỉacebo-conưoỉled study of 
two concentratỉons of azeỉastine eye drops ỉn seasonaỉ ailergic 
conjunctỉvicữ or rhỉnoconjunctivitis. C un Med R a  Opin 1997; 14:21-8.

2. Sabbah A, Marcetto M. Azelastine eye drops in the ưeatm em  of seasonaỉ 
alỉergỉc conjunctivitỈ5 or rhỉnoconjunctivitỉs ỉn young chilđren. Cun Mai 
Ra ỏpin 1998; 14:161-70.

3. Duarte c , et ai. T reatm ent o í severe seasooaỉ rhỉnoconjunctỉvttỉỉ by a 
combination o ỉ azelastine nasai spray and eye drops: a double-blind, 
double-placebo study. J  ỉnvestig Aileryol ơ in  Immumỉ 2001; 11: 34-40.

4. Canonica GW, rt a l  Topical azelastine ỉn perennỉal aỉỉergỉc conjunctiv- 
itis. C un M íd R a  Opin 2003; 19: 321-9.

3. Lee TA. Pỉdcard AS. M eta-analysis of axelastine nasal spray ỉor the 
treaunent o ỉ alỉergỉc rhinítis. Pharmacotherapy 2007; 27: 852-9.

6. Bem stein JA. Azelastine hydrochlorỉde: a revỉevr of pharmacology, 
pharaucokinetics. d ỉaical efficacy an d  tolerabillty. Citrr Mtd, R a  opin  
2007; 23:2441-52.

7. Lee c, Corren J. Revỉew of azelastine nasal spray ỉn the treacmeat of 
aỉỉergỉc and  noữ-allergic rhinỉtỉs. Expert Opin Pharmaeother 2007; 8 :7 0 1 -
9.

8. Anonymous. Azeỉastỉne (Astepro) nasal spray ỉor aỉlergỉc rhỉnỉtis. Med 
Lett Drugs Ther 2009; 51: 29-30.

Adminỉstratíon in chỉldren. Doses of azeỉastine hydro- 
chloríde in chiỉdren arc similar to those used ỉn adults (see 
above).

A d v e r s e  E ữ ec ts  a n d  P r e c a u tỉo n s

As for the antìhistamines in general, p. 613.1 and p. 613.3, 
respectively.

When given intranasaỉly, ữritation of the nasal mucosa 
and taste disturbances have been reported; somnolence, 
headache, and dry mouth have also been noted in some 
patients. Taste distiưbance can occur aíter use in the eye.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Poiphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassiAes azelastine as póssi- 
bly porphyrinogenic when given intranasally; it should be 
used only when no saíer altemative is available and pre- 
cautions should be considered in vulnerable patíents. It is 
considered non-porphyrinogenic when used ỉn eye pre- 
parations.1

1. The Dnig Database for Acute Porphyria. Available at: h ttp ://w vm . 
drugs-porphyna.org (accessed 07/10/11)

P h a n n a c o k in e t ic s

About 40% of an intranasal dose of azelastíne reaches the 
systemic drculation. Elimination is Via hepatic metabolism 
with excretion mainly in the £aeces.

Azelastine is rapidly and almost completely absorbed 
when given orally and peak plasma concentrations occur in 
4 to 5 houn. Azelastine undergoes hepatic metabolism; the 
major metabolite, demethylazelastine, has antíhistamine 
activity. The eliminatíon halí-Iiíe of azelastine is about 25 
hours, increasing to 35.5 hours after multíple oral doses, 
possibly as a result of accumulatíon of the demethyl 
metabolite. Azelastme and its metabolites are excreted 
mainly in the íaeces and also in urine.

PreparaHons
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparotions. Arg.: Alagen Allergodil; Brixia; 
Xanaes; AustraL: Azep; Eyezep; Austriax Ailergodil; Allergos- 
pray; Beỉg.: Allergodil; Otrivme Anti-Allergie; Braz.: Rino-Las- 
tin; Chile: AZ Oíteno; Brbda; China: Azep (S U 1?): Fu Di (H 
ỈÉ); Min Qi (&ÍĨ); Xin Bai Ke (SfW3í); Cz.: Allergodil; Dettm.: 
Allergodil; Fin.: Lastin; Oculastin; Fr.: AUergodil; Proallergodil; 
Prorhinitet; Ger.: Allergodil; Vividrin akut Azelastin; Gr 
AHuon; Hong Kortg: Azep; Hung.: Allergodil; India: Aizep; 
Azelast; Azep; Oculast; IrL: Oprilast; Rhinolast; Israel: Optilast; 
Rhinolast; /ta i: Alletgodil; Lasticom; Jpn: Azeptin; Mex.: Ams- 
ler; Astelin; AZ Ofteno; Neíh.: Allergodil; Oculastin; Otrivin 
neusallergie azelastine; Nữrw.: Azelvinf; Lastm; NZ: Eyezep; 
Phũipp.: Azela; Azelone; Azep; PoL: Allergodil; Port: Allergo- 
dil; Azep; Oculastin; Rus.: Allergodil (AnneproAKn); S.Afr.: Opti- 
last; Rhinolast' Singapore: Azep; Spain: AHuon; Corifma; 
Swe<L: Azelvint; Lastin; Switz.: Allergodil; Otrivin rhume des 
foins; T u r k Allergodil; UK: Aller-Eze; Optilast; Rhinolast' 
ukr.: Allergodil (Aanqiroaiui); USA: Astelin; Astepro; Optỉvan 
Venez.: Alergot; Allergodil; AZ; Brixia.

Mubi-ingredient Preparotíons. pin.: Dymista; India: Azeflo; Duo- 
nase; Nezalast; UK: Dymista; USA: Dymista.

B a m ip ỉn e  ÍBAN, riNNi
Bạmipiini; Bamipin; Bamipina; Bamipinum; BaMnnnH. ■ 
/V-Benzyl-N-(1-methyl-4-piperidyl)aniline.
C19H 24̂ 2= 280.4
CAS —  4945-47-5.
ATC —  D04AA15; R06AX01.
ATC Vet —  QD04AA15; QR06AX01.
ÙNĩt —  Y6BHZ28092.

P ro fìlẹ

Bamipine is a sedating ạntihistamine (p. 610.1) vvith 
pronõunced sedative effẽcts.

Bamipine and its salts have been used mainly for the 
symptomatic relieỉ of allergic conditions such as urticaria 
(p. 612.3) and in pruritic skin disorders. Bamipine 
hydrochloride has been given orally; bamipine, bamipine 
lactate, and bamipine salicylate have all been applied 
topically.

Preparatíons
Proprìetary Praparcriions (details are given in Volume B)

Single-ữigredient Preparcrtions. Austrùr. Soventol; Ger.: Soven- 
tol' Gr.: Soventol; Neth.: Soventol; PoL: Soventol.

MulH-ingredient Preporations. India: Multilungin H.

B e p o ta s tin e  IUSAN. riNNi

Bepotastinà; EỊépọtastine; Bepotastinum; Betotastine; 6eno-
racTMH. ■■ ....... .
(+)-4-{[(5)-p-Chloro-a-2-pyridylbenzyl]oxy}-l-piperidinebuty- 
ric acid.
C2,H25CIN203=388.9 .
CAS —  125602-71-3; 19078643-7. .
UNII —  HYD2U48IAS.

B e p o ta s tin e  B e s ila te  iriNNMỊ

BB; Bépotastine, Bésilate de; Bepotastine Besylate (USAN); 
Bepotastini Besilas; Besilato d e . bepotastina; -.Betotastine 
Besilate; TAU-284; BenồraanHa Be3miaT. ' ’ .

•C2,H2sCIN203, C6H60 3S=547.1 
GAS —  190786-44-8.
UNII —  6W18M01QR3.

P roỉile

Bepotastine is an antíhìsỉatnine (p. 610.1) used as the 
besilate in the treatment of allergpc rhinitís and for the 
symptomatic relieí of urticaria and pmritic skin disorders. 
The usual oral dose is lOmg oỉ bepotastine besilate twice 
daily.

Bepotastine besilate is also used in the treatment of 
aUergic conjunctivitis ũt adults and children aged 2 years 
and oven a 1.5% solution is instilled into each aữected eye 
tvvice daily.
Reviews.

1. Lyseng*WlUiamson KA. Oraỉ bepotasổne: in aỉỉergỉc disữrders. Drugs 
2010; 70: 1579-91.

Preparations
Proprietory Preparalions (details are given in Volume B)

Single-ingredient Preparalionỉ. China: Talion (S ỉt); Jpn: 
Tallon; USA: Bepreve. -

B ila s tỉn e  irtNNi 

Bilastina; Bilastinum; BnnacTMH.
p-(2-{4-[l-(2-Ethoxyethyl)-2-benzim idazolyl]piperidino} 
ethyl)-a-methylhydratropic acìd.
028^303=463.6 
CAS — 202189-78-4.
ATC —  R06AX29.
ATC Vet —  QR06AX29.
UNII —  PA1T23N395.

P ro ỉile

Bilastine is a long-acting non-sedatíng antihistamine 
(p. 610.1). It is used in the symptomatic treatment of 
allergic rhinitis, conjunctivitis, and urticaria. An oral dose of 
20 mg is given once daily, at least 1 hourbeíore or 2 hours 
aíter lood.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-mgredient Preparalions. Belg .: Bellozal; Cz.: Xados; F in .:  
Revitelle; Fr.: Bilaska; Inorial; IrL: Drynol; Ital.: Olisừ; Robilas; 
Port.: Bilaxten; Spain: Bilaxten; Ibis; Obalix; Switz.: Bilaxten; 
UK: llaxten.

B isu le p in

Bncy/ienMH.
4-[3-(Dimethylamino)propylidene]-4,9-dihydrothienol[2,3-b] 
benzo[e]thiepin, .
Cj7Hi9NS2=3015
C4S —  5802-61-9 (bisulepin); 1154-12-7 (bisulepìn hydro- 

xhloride).
um  —  595726R32U.

P ro filẹ

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

Preparations
Proprietary Preparations (details are given in Volume B) 

Singleingredient Preparations. Cz.: Dithiaden.

B ro m a x in e  H y d ro c h lo rid e  ỊBANM, riNNMị 

'ặrómaana, hidrocloruro de; Bromaãne, Chlorhydrate de; 
Bromaáni Hydrochloridum; Bromodiphenhydramine Hydro-:

The Symbol t  denotes a preparation no longer actively marketed
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c h lo r id e ;. H id ro doru ro  de bromazina; 5poMa3idHa: 
rMApõxnopMfl. . .

'2-(4-8rornobenzhydryloxy)-AW-d/methylethylamine hydro- 
chlonde.*’ , ■' '
C,7H»BrNỌ,HCI=37Ũ7

tCM ~  J18-23^0 (broma2ine); 1808-12-4 (bromaáne hydro- 
chlonde) ’
ATC —  R06M01 -
ATC Vet —  QR06AÁ01.
UNỊI—  202I683U97.

Pharmacopoeias. In us.
USP 36: (Bromodiphenhydramine Hydrochloride). A vvhite 
to pale buff-coloured, CTystalline powder baving no more 
than a íaint odour. Soluble 1 in less than 1 oỉ vvater, 1 in 2 of 
alcohol and of chloroíorm. I in 3500 of ether, and 1 in 31 of 
isopropyl alcohol; insoluble in Petroleum spirit. Store in 
airtỉght containers.

ProíìỊe
Bromazine hydrochloride, a monoethanolamine derivative, 
is a sedating antihistamine (p. 610.1) with anúmuscarinic 
and marked sedative actions. It has been used in 
combination preparations for the symptomatic treatment 
of coughs and the common cold.

Preparatíons
Proprictary Preparoiionỉ (details are given in Volume B)

Muhi-mgredient Preparorions. U SA: Ambenyl Cough Syrupt; 
Amgenal Coughỷ: Bromotuss with Codeinet-

Pharmocopoeial Preporotioni
USP 36: Bromodiphenhydramine Hydrochloride and Codeine 
Phosphate Oral Solution; Bromodiphenhydramine Hydro- 
chloríde Elúứr.

Brompheniramine Maleate
ÍBANM, rlNNMI

Brọmíeniramin Maleat; Bromíeniramina, maleato de; 
Brómíieniramin-maleát; Bromíenìraminrnaleat Bromíenira- 
min-maleinặt Bromíeniramino maíeatas; Bromiíenịramiini- 
maleaatti; Bromphéniramine, Maléate de; Brompheniramini 
Maleas; Brompheniraminmaleat; Maleato de bromíenirami- 
na; Pàrabromdylamine Maleate; BpoMỘeHMpaMMHa ManeaT. 
(±)-3-(4-Bromophenyl)-WA/-dimethỳl-3-(2-pyrídyl)propyla- 
mine hydrogen maleate.

'QsH^BrN^QH,0^=4353
C4S —  86-22-6 (brompheniramine); 980-71-2 (bromphenir- 
amine maleate).
ATC —  B06ABỎ1. ■ ■ -
A lt  Vet —  QR06AB01.
ỤNII —  IXA7C9ZN03.

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Brompheniramine Maleate). A white or almost 
whlte, crystalline powder. Soluble in water; Ễreely soluble in 
aỉcohol in dichloromethane, and in methyĩ alcohol. A 1 % 
solution in vvater has a pH ol 4.0 to 5.0. Protect from light. 
USP 36: (Bromphemramine Maleate). A vvhite, odourless, 
crystalline powder. Soluble 1 in 5 of water, 1 in 15 of alcohol 
and of chloroíorm; slightly soluble in ether and in benzene. 
pH oỉ a 1 % solutìon in water is between 4.0 and 5.0. Store in 
airtỉght containers. Protect bom light.

liKompatibỉlìty. Bromphenừamỉne maleate has been 
reported to be incompatibỉe with some amidotrizoate, adi- 
piodone, and iotalamate sálts.

Dexbrompheniramine M aleate
IBANM, riNNM}

Pexbrórníenirdmlnà, maleato de; Dexbromphéniramine, 
■.Maléatè;'de;> Dexbrompheniramini Maleas; Maleato de 
dexbramíeniramina; fleKCÕpoM(ị)eHMpaMWHa Maneaĩ.
CAS i r  239Ĩ-03-.9* .
ATt̂ SRQ6ABỌ6:
ẤTCyèt—  QRÒ6AB06.
UNH —  8PA9ƯĨ29BS.

Pharmacopoeias. In us.
USP 36: (Dexbrompheniramine Maleate). A vvhite, 
odourless, crystalline powder. It exỉsts in two polymorphic 
íorms, one melting between 106 degrees and 107 degrees, 
and the other between 112 degreẽs and 113 degrees; a 
mixtuie of the two íorms may melt benveen 105 degrees 
and 113 degrees. Soluble 1 in 1.2 of water, 1 in 2.5 of 
alcohol, 1 in 2 o! chloroíorm, and 1 in 3000 of ether. pH of a 
1% solutíon in water is about 5. Store in airtight containers. 
Protect bom lìght.

Uses and Administration
Bromphenỉramine maleate, an alkylamine derivative, is a 
sedating antìhistamine with antimuscarinic and moderate 
sedative actions.

Brompheniramine is a racemic mixture; dexbromphe- 
nữamine, the dextrorotatory isomer, has about twice the 
activity of brompheniramine by weight. B rompheniramine 
maleate and dexbromphenữamỉne maleate are used ỈOI the 
symptomatic relieí of allergic conditions, mainly rhinitis 
(p. 612.1) and conjuncdvitiỉ (p. 611.1). They are common 
íngredients of compound preparations for the symptomatic 
ưẽatment of coughs and the common cold (p. 611.2). 
Bromphenữamine tannate has been used similarly.

B r o m p h e n ir a m in e  m a le a t t  is given in usual oral đoses of 
4mg every four to six hours. It has also been given by 
subcutaneous, imramuscular, or slow intravenous injec- 
tion.

D e x b r o m p h e n ir a m in e  m a le a te  ỉs normally given as an 
ingredient of decongestant preparations containing pseudo- 
ephedrine. The dose of dexbrompheniramine maleate in 
these oral combinations is 6 mg no more than rvvice daily.

ModiỊied-release oral preparations of brompheniramine 
maleate or dexbrompheniramine maleate are available in 
some countries; dosage is speciíĩc to a particular 
íormulation.

For dosage in children, see belovv.

Adminiỉiration in children. Brompheniramine maleate 
may be given orally to children, for the symptomatic relieí 
of allergic conditions such as rhlnitis and conjunctivitis; 
doses are as follows:
• children aged 2 to 6 years: 1 mg every four to six hours
• those aged 6 to 12 years: 2 mg every four to six hours
• those aged over 12 years: 4 mg every four to six houn 
Brompheniramine maleate iỉ a common ingredìent ot 
compound preparations for the symptomatic treatment of 
coughs and the common cold. Hovvever, such preparatìons 
should be used with cautìon in children, and generally 
avoided in young children, for details see p. 614.1.

Adverse Effects and Precautions
As for the sedating antihistamines in general, p. 613.1 and 
p. 613.3, respectively.

Breast íeedỉng. The American Academy of Pediatrics1 
States that, although usually compatible vvith breast feed- 
ing, preparations used by breast-íeeding mothers which 
contain dexbrompheniramine maleate wíth pseudoephe- 
drine have resulted in crying, irritability, and poor sleep 
pattems in the iníant.

1. Araeiican Academy o í Pcdiaưics. The transỉer oỉ đrugs and other 
Chemicals im o hum an mỉỉỉc. Pediatna 2001; 108:776-89. [Relỉred May 
2010] Coưcctíon. íbid.; 1029. Aỉso avaỉỉable at: http://aappolicy. 
aappublicatlons.Org/cgi/comem/fuU/pediaOTC5%3bI08/3/776 (accessed 
08/04/04)

Effeets on the blood. Agranulocytosis ỉn a 34-year-oỉd 
alcoholic man was possibly assoriated with bromphenir- 
amine therapy.1

1. H irdin AS, Padilla F. A granulocytosiỉ during therapy  witb a 
brompheniramỉne-međication. J Àrkansaỉ Med Soc 1978; 7S: 206-8.

Extrapyramidol dìsorders. Fadal dyskinesias have been 
reported1-2 after use of antihistamines indudĩng brom- 
pheniramine or dexbrompheniramine maleate.

1. Tha ch BT. eí ai. Oraỉ íadaỉ dyskỉnesỉa assodated wích proỉonged use of 
an tih ỉsum inìc  decongestanu. N Engỉ J  Med 1975; 293: 486-7 
(brompheĐiramine maleate, cblorpheniramme maỉeate. and phenỉnd- 
amine lartrate).

2. Barone DA, Ranỉolo J. Fadaỉ dyskinesla ừom  overdose oỉ an  
antihlstamine. N  Bngl J  Med 1980; 303: 107 (dexbrorapheniramine 
maleate).

Wtthdrawal. Withdrawal symptoms have been reported1 
aher stopping long-term therapy vvith brompheniramine 
maleate. A patient had been taldng 48 mg aừaost every 
day for 20 ỹears and developed tremor, nausea, depres- 
sion, and apyrexial ssveating within 48 hours of stopping 
treatment; symptoms resolved over the íoliovtõng vveeks.

1. Kavanagh GM, t í  al. W ithdrawal symptoms alier discontỉnuatỉon of 
long-actìng brom phem ram ine maleate. Br J  Dermatol 1994; 131:913-14.

Interactions
As íor the sedating antihistamines in general, p. 614.3.

Phanmacokinetics
Bromphetũramine maleate appears to be well absorbed 
írom the gasưointestinal ưact aỉter oral doses and peak 
plasma concentrations occur vrithin about 5 hours. An 
elimination haU-liỉe of about 25 hours has been reported. 
Uncbanged drug and metabolites are excreted mainly in the 
urine.
Reíerences.

1. Símons FER, tí  a i  The pharmacokinetìcs and antíhỉstaminỉc eỉĩects oỉ 
brompbeniram ỉne. J  Aỉlergy ơ m  ỉmmunoỉ 1982; 70:458-64.

2. Paton DM, Webster DR. Oỉnỉcaỉ pharmacokỈĐetỉcs o ỉ Hị-receptc • 
anugonỉsts (the antìhistam ines). Clin Pharmacoỉcintí 1985; 10: 477-97.

Preparations
Proprietory Preparotions (details are given in Volume B)

Single-ingredient Preparotions. Fr.\ Dimegan; Gr.: Dimetanc: 
Hong Kong: Bromitont; Malaysia. Bomex; Singapore. Bome?: 
Thai.: Babycoldt; Bomine; Bromma; Bromphen; Bjomsir: 
Dimetane-h Probrom; USA: Alahist IR; Bidhistt; J-Tan; Lodran : 
12f; Lodrane 24f: Oraminic n  P-Texf.

Multí-ingredient Preparotioní. A r g .:  Factus; A u s tr a L :  Dimetap > 
DM; Dứnetapp; B r a z Bialerge; Oecongex plus; Dimetapp: 
Winter AP; C a n a d .: Cold And Allergy Liquid+; Cold Syrũị • 
Dimetane Expeaorant C; Dimetane Expectorant OC; Dimetap ) 
Chevvables (or Kids; Dimetapp Coldỷ; Dímetapp DM Cough t  r 
Cold; Dứnetapp-C; Dìmetapp; ĐM Cough and Cold: Drixon 1 
Day/Night-ị-; Drixoral; Dríxtab+: Extra Strength Cold Syrup; 
Extra Strength DM Cough and Cold; Oral Iníănt Cold Dropsi ; 
C h in a : Coletol (M í); Neosed (ÍnỘTìS); Rhinobol Cz :
Disophrol; G r.: Dimetapp Nevv; Dimetapp; Disoírin; H o n g  K o tn  : 
Americat; B.p.p.t: BPP Cough Syrupt; Brom-PP; Brorr - 
Ramine Compound; Bromphenext; DF Multi-Symptoml; 
Dimeta-2; Oimelapp; Drixoral-); Eascold; Eurotapp; Fastolirr, 
Fludane+; Futalin+; Futarat: Mecostopt; Unihist; Vidatap 1 
Fortef; Vidatappt; In d o n .:  Alco Plus DMP; Alco Plus: Drixora : 
I r i :  Dimotane Cof; llvico; M a la y s ia : Rinaíort; Ưnihist; M e x : 
Aírinext; Cripolen; Dimetapp; Sedalmerck Flu; N Z :  Dimetap J 
DM Cold & Cough; Dimetapp; P h i ỉ ip p .: Bromitapp; Dimerrit ; 
Dimetapp; DMT; Hisdec; Naiatapp; Nosteroỷ; Pediatapp; Per- 
brosol; PPB; Remedril; Rhinodec: Rhinotapp; Snizec; Solvamii; 
Zeditapp; P o L : Disophrolt; NeoAIrin; P o rt.: Constípalt; Ilvic 3 
N; S .A fr .:  DimetappỶ; Ilvicot; S in g a p o re : Dimetapp; Rinalor ; 
S p a in : Disofrol; Ilvico; S w ed .: DisoírolỶ; S w itz .:  Disoírol-; 
T h a i.: Aorinyl; Asiatapp; Bepcno-G; Bepeno; Bluco; Bromt - 
vonf; Bromceryl; Bromesep Elixir; Bromesep Expeaorant; Br< - 
mesep Syrup; Bromiphed; Bromlamỉne; Bromped; Bromsuno; 
Bromtussia DCf; Bromtussia; Brontus; Centapp; ChLntacol' í; 
Cold-tab; Coldate; Cotapp Expeaorant: Cotapp; Daminat •; 
Decon; Dimetapp; Ditap; Lefírin; Meditapp Expeaorantt; Med - 
tapp; MEXY; Minra; Nanap; Nased; Nasorest Expectoran 
Nasorest; Nasotane; Nasotapp; Pharcold; Pharied; Phemin 
Polamine; Polydine: Polydrop: Posup Expectorantf; Postap •; 
Rhinadinet; Sinulen; St Luke's Cold; Topamine; Unihist; T u r k .:  
Disophrol; U K : Dimotane Co; Dimotane Expeaorant; U S A :  12 
Hour Anúhistamine Nasal Decongestant; 12 Hour Cold; Accul - 
ist DM Pediatric Accuhìst PDXf; Alacol DM|; Alahlst DM; 
Allent; Anaplex DM; Anaplex HDf: B-Vex PD; Balacal! DM; BP 
New Allergy DMf; BPM PE DM; Broíed; Brohist D; Brom/PE/ 
DM; Bromadine-DM; Bromaline DMt; Bromalinet; Bromarest 
DX; Bromatan-DMf; Bromatane D5C Bromdex D; Bromled- 
DM: Bromfed-PD; Bromỉed; Bromhist PDXt: Bromhist PDX; 
Bromhist-DMf; Bromhist-NRt; Bromhistt; Bromphen DX 
Cough: Brompheniramine Cough; Bromphenữamine/Pseudo- 
ephedrine DM; Brotapp DM; Brotapp; Brovex ADT+; BroveX 
CBt: BroveX CBXỷ; BroveX PB c+ ; BroveX PB CXf; BroveX 
PB DMf; Brovex PBf; Brovex PDt; Brovex PEB DM; BroveX 
PEB; BroveX PSB DM: BroveX PSB; BroveX PSE DM; BroveX 
PSE; C-Tan Df; Catbodex DM; Cenhist; Childrens Dimaphen 
DM Cold & Cough; Coldec DM; Comơex Acute Head Coli; 
Conex Cold & Allergyt; CPB WC; Cyti^ss-HC NRf; Dallerịry 
DM+; DEKA; Dexaphen-SA; Dicel CD; Dimetane DXf; Dimc- 
tapp Childrens Cough & Cold; Dimetapp Cold & Fever; Dim:- 
tapp DM; Dúnetapp Nighttìme Flu; Dimetapp; Dũobrom; DÍS')- 
phrol’ DM/PSE/BPM; Dristan Allergy; Dristan Cold Maximun 
Strength Multi-symptom Formula; Drixoral Cold & Allergy; 
Drixoral Cold 6- Flu; Drixoral plus; Drixoral; Drocon-CS; End I- 
Cof-AC; EndaCof-DHf; Endaled; Histacol DMf; Histussin H l; 
Ioĩẽd; j-COF DHC; j-Tan D HCt; J-Tan D+; Lodrane 12 ); 
Lodrane D; Lodranet; LoHiĩt PEB DM; LoHist PEB; LoHist PS ì :  
LoHist-DM; M-End Max D; M-End PE; M-END WC; Mar-C)f 
BP; Maxúnum Snength Dristan Cold; Mesehist WC; Myph 
tane DXf; Nalex AC; Neo DM; P-Hist DM; Panatuss DXP; PB vl 
Allergyt; Pediahist DMf: Pediahist DM; phenylephrine Con- 
plex: Poly-Tussừi AC; Poly-Tussin DHC; Q-Tapp DM; Relhi t; 
Respahist-nt; Respahistỷ; Resperal-DMt: Rondamine-Dl 1; 
Rondect; Rynex PE; Seradex-LAt; Sildec-DM; Sinadrin p ĩ; 
Sinadrin Plus; Sinuhistt; SymPak I t  Tanabíd+; TG PSE/BRt 1/ 
DM; TGQ PEH/BRM/DM; TGQ PSE/BRM/DM; TL-Hist DI 1; 
Touro A & H; Touro Allergyt; Trexbrom; Tusdec-DMt; Tusni I- 
HCt; Tussall; ULTRAbromt; V-Cot Vazobid PD; VaZol-E)-: 
Vazotab-t7 Vazotan; Vazotuss HCỶ; Zotex-PE+; V e n e z .: Dim 
tapp; Ilvico; Dvico; Metoriedrin.

Phaimocopoeial Preporcrtions
BP 2014: Brompheniramine Tablets;
USP 36: Brompheniramine Maleate Elúdr; Bromphenirami te 
Maleate Injection; Brompheniramine Maleate Tablets: De <- 
brompheniramine Malcate and Pseudoephedrine Sulíate o  al 
Solutìon.

Buclizine Hydrochloríde IBANM, USAN, riNNMì 
'Budiậna, hidrocloruro de; Budlãne, Chlorhydratie de; 
; Bucilzini Hydrochloridum; Buklizin Hidroklorũr; Hidrodoruro 
de bucliz ina ; NSC-25141; 1 0 * 4 4 4 5 ;  6yknM3MHa 

Tnflpoxnopnfl.
(RS)l-(4-tert-Bưtylbenzyl)-4-(4<hlorobenzhydryl)piperazire
dihydrochloride.

All cross-reíerences reíer to entries in Volume A
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Brompheniramine Maleate/Cetirìzine Hydrochloride 619

'CmH33CIN^HC1=506.0
CAS — ' 82-95-1 (budừine); 129-74-8 (budizine hydrochtoride). 
ATC —  R06AE01-- 
ATC Vet —  QR06AE01.
UNII —  58FQD093NU.

Pharmacopoeias. ỉn  Br.
BP 2014: (Budizinc Hydrochloride). A white or slightly 
yellowish, crystalline powder. Practically insoluble in waten 
very slightly soluble in alcohol; sparingly soluble in 
chloroíonn and in propylene glycol.

Uses and Administration
Budứine hydrochloride, a piperaáne derivative, is a 
sedatíng antihistamine nith antũnuscarinic and moderate 
sedative actions. It is used mainly for its anúemetic action, 
particularly in the prevention of motion sickness (p. 611.3) 
and with analgesics in the treatment of migraine (p. 670.3). 
In sotne countries it is given in the management ot allergic 
conditions and in prurític skin disorders (p. 612.1). 
Budiáne has also been used in the treatment oí vertigo 
(p. 612.3) assodated with disorders of the vestibular System, 
although its value in these conditions is unproven.

For most indications, the usuaỉ dose is 25 or 50 mg daily; 
in severe cases up to lOOmg daily has been given.

In the treatment of migraine, budizine hydrochloride is 
given in usual doses of 12.5 mg at the start of an attack or 
when one is knovvn to be imtninent.

For children's doses, see below.

Adminisỉration in children. An oral dose of 12.5 to 30mg 
daily of budiãne hydrochloride has been given to children 
aged 5 to 10 years in the management of allergic condi- 
tíõns and as an antiemetic in, ỉor example, the tteatment 
of motion sickness.s

Bud iãn e hydrochloride is also used vvìth analgesics in 
the management of migraine; chỉldren aged 10 to 14 yeais 
may be given 6.25 mg at the start of an attack, or when one 
is known to be ũnminent.

Older children can be given the usual adult dose (see 
above).

Adverse Effects and Precautions
As for the sedating antihistamines in general, p. 613.1 and 
p. 613.3, respectively.

Interactions
As for the sedating antihistamines in generai p. 614.3.

Preparations
Proprietory Preparations (details are given in Volume B)
Single-ingredient Preparalians. Belg.: Longiíene: Braz.: Budina; 
postaiea: Indũr. LongUene; S.Afr.: Longưenet; Turk.: Longi- 
fene.
Muhi-ingredient Preparotíons. Braz.: Apetil; Budimaxt; Cama- 
bol Complevitt; Klizin; Nutrimah SM; Pondusvitam; Broỉol: 
Propan; IrL: Migraleve; Israel: Migraleve; pkữipp.: Appebon 
with ỉron; Appebon with Iron; Appebon; Appebon; Appetason; 
Appetite Plns; Appetite with Iron; Biotermin AS; Feiỉette; Med- 
Uortan-AS; Pediafortan-AS; Propan with Iron; Propan; Reger- 
on-E Plus; Port.: Migraleve; S.A/r.: Vomilene; Spain:
Migraleve; Switz.: MigraleveỶ; UK: Migraleve; Veneĩ.: Dexa- 
postaíen.

C a rb in o x a m in e  M a le a te  IBANM, HNNMI 

Carbinoxamina, maleato de; Carbinoxamine, Malẻate'de; 
ịiarbỉhdxámini Maleas; Karbinoksamin Maleat; Maleato de 
carbinoxamina; KapÔMHOKcaMHHa ManeaT.
2 [4-Chloro-a-(2-pyridyt)benzyloxy]-NN-dimethylethylamine 
hydrogen maleate.
C,6H,9CIN20,C,H4O4=406.9 . :

■ CAS 486-16-8 (cơrbmoxamine); 3505-38-2 (carbmoxamlne 
maleate). . -  ■ ,
ATC —  R06AA08.
-ATC Vet —  QR06AA08. . • '
ŨNII —  02O55696WH.

Pharmacopoeias. In us.
USP 36: (Caibinoxamine Maleate). A. white, odourless, 
crystalline powder. Soluble 1 in less than 1 of water, 1 in 1.5 
of alcohol and o{ chloroỉorm, and 1 in 8300 o! ether. pH of a 
1% solutíon in water is between 4.6 and 5.1. Store in 
airtight containers. Protéct from light.

U se s  a n d  A d m in i s t r a t ìo n

Carbinoxamine maleate, a monoethanolamine deri vatíve, is 
a sedating antihistamine vvith antimuscarinic signihcant 
sedative, and serotonin antagonist eữects. Carbinoxamine 
maleate is used for the relieí of allergic conditions such as

rhinitis (p. 612.1), and is a common ingredient of 
compound preparations for symptomatic treatment of 
coughs and the common cold (p. 611.2).

Dose recommendations for carbinoxamine maleate may 
vary between preparatìons. Licensed us product iníonna- 
úon suggests a usũal oral dose oỉ carbinoxamine maỉeate of 
4 to 8mg given 3 or 4  times daily. Lovver doses, sometúnes 
less than halí these licensed in the us, may be used in other 
countries.

For children's doses, see below. Carbinoxamine 
polistirex has also been given oraỉly.

Adminiỉtration in children. In children, carbinoxamine 
maleate may be used ỉor the symptomatỉc ơeatment of 
allergic conditions indudìng rhinitis and urticaria. The 
oral doses belotv are suggested by licensed US product 
iníonnation; lower doses, sometimes less than halỉ, may 
be used in other counưies.
• children aged 2 to 3 years: 2 mg three or four tỉmes daily
• those aged 3 to 6 y ears: 2 to 4 mg thrée or íour times daily
• those aged- over 6 years: 4  to 6 mg three or four times 

daily

A d v e r s e  E ffec ts  a n d  P r e c a u tio n s

As íor the sedadng antihistamines in general, p. 613.1 and 
p. 613.3, respectively.

In te ra c tìo n s

Às for the sedating antìhistamines in general, p. 614.3. 

Preparatíons
Proprietary Pieparations (details are given in Volume B)
Single-ingredient PreparaHons. Arg.: Omega 100; Mon.: Allerge- 
fonf; Rus.: Rhỉnopront (PHHonpoirr); Thai.: Hiscin; USA: Arbi- 
noxa; Histex CT; Histex I/E; Histex PD; Karbinab Palgic Pedia- 
tex.
Multi-ingredient Preparotions. Arg.: Aseptobron C; Omega 100 
Expectorante; Austria: Rhinoprontt; Braz.: Naldecon Bebet; 
Naldecon Noite; Naldecon; Naldecon;.Nasaliv; Nasallv; Neole- 
frin Baby; Neoleírin; Neoleírin; Resprin; ơtũe: Matinor; Gr.: 
Rhinopront-S; Rhinopront; Rondeq Hong Kong: Became; Cori- 
tussal-h Metoplex; -Rhinoprontt; Indiar. Clistin; Indon.: Kenan- 
tìstf; Malaysia: Became; Mex.: Lentostamint; PrindexỶ; singa
pore: Became; Spain: Rmomãxỷ; Thai.: Rhìnan Rhinohist; 
Turk.: Rhinopront; Rhinopront; Rhinotussal; Rhinotussal; 
USA: Aridex; Carbiset; Carbodec DM; Carbodec Carbodex DM; 
Carboxine-PSE; Coldec D; Cordron-Dt; Cordron-DM; Dacex-A; 
DMax; Histex HCf; Nacon; Norel LA.f; Palgic DS; Palgic-D; 
Pediatex-D; Pediatex-DM; Pseudo-Car DM; Rondect; Sildec- 
DM; Tritnss-A; XiraHĩỉt DM; Venez.: Resprin.
Phartnocopoeial Preparations
USP 36: Carbinoxamine Maleate Tablets; Pseudoephediine 
Hydrochloride, Caibinoxamine Maleate, and Dextromethorphan 
Hydrobromide Oral Solution.

Cetirizine Hydrochloríde
ỊBANM, USAN, riNNMI

•Cetiriãná, hidrpdoriiro de; Cetiriãn-dihidrokỉorid; Cetirìán- 
dihydrochlorid; Cetirizindihydroklorid; Cétiriãne, Chlorhy- 
drate de; Cétìriáne, dichlorhyđrate de; Cetiriãni dihydro-’ 
chlorỉdurri; Cetiriáni t^drochlorịdum; Cệtịriáno dihidro- 
chloridas; Cetyry^ny dichlorowodorek; Hidrocloruro de 
cetifizina; P-071 ;■ Setlritsíinidihydrokloridi; Setirizin Hidroklor- 
ũr; UCB-P071; UeTnpnanna rnfipoxnopufl.
The dihydrochloride o f 2-[4-(4<hlorobenzhydryl)piperazin-
l-yl]ethoxyacetic acid.
Cị 1H2sCINj0 3ỊHCỊ=461.8 ................
C Ầ S  —  8 3 8 8 1 -5 1 -0  (cerirìâne); 8388 1 -5 2 -1  (c e t im in e  h y d r o -  
chloríde).
ATC —  R06AE07.
ATC Vet —  QR06AE07.

-ụm  —  64O047KTOA: -

Pharmacopoeias. In Eur. (see p. vii), Jpn, and us.
Ph. Eur. 8: (Cetirizine Dihydrochloride; Cetiriõne Hydro- 
chloride BP 2014). A white or almost white powder. Freely 
soluble in waten practỉcally insoluble in acetone and in 
dichỉoromethane. A 5% solutìon in water has a pH oỉ 1.2 to 
1.8. Protect from light.
USP 36: (Cetirizine Hydrochloride). White to almost vyhite 
powder. Freely soluble in waten practícally insoluble in 
ãcetone and in dichloromethane. pH of a 5% solutìon in 
water is between 1.2 to 1.8. Storẽ in airtíght containers. 
Protect froin light and moisture.

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

Cetứmne hydrochloride, a piperazine derivative and 
metabolite of hydroxyzine (p. 630.3), is described as a 
long-acting non-sedating antihistamine with some mast-

cell stabilisíng activity. It appears to have a low potentia) ỉo r 
drowsiness. in usual doses and to be vữtualỊy free of 
antimuscarinic activity.

Cetiriáne hydrochloride is used ỉor the symptomatic 
relieí oí allergic conditíons induding rhinitis (p. 612.1) and 
chronicurticaria (p. 612.3). It isgiven in a usual oral dose oí 
10 mg once daiỉy or 5 mg twice daily although, in the USA, 
úỉitial doses of 5 mg daily have also been used.

It is also used with a decongestant such as pseudoephe- 
diine hydrochloride.

For doses in  children, see below. Dosage of cetữizine 
should be reduced in patients with hepatic or renal 
impairment, see below.
Reíerences.

ỉ . Curran MP, a  a l Cetiridne: a review oí its use in aỉlergỉc đisorders. Dru$s 
2004:64: 523-61.

Adminisiration in children. In the UK, cetỉrmne is 
licensed for use in children aged 2 years and over in the 
treatment oỉ allergic rhinitis and urtícarìa; in the USA it 
may be given to those agcd 6 months and over to i peren- 
nial allergic rhinitis and urticaiia and to those aged 2 years 
and over ỉor seasonal allergic rhinitis.

Regaidless of indication, licensed oral doses of cetiriỉine 
hydrochloride are as íoUovvs:
• children aged 6 to 23 months: 2.5 mg once daily 

increased to a maximum of 2.5 mg twice daily in  those 
aged 12 months and over

• children aged 2 to 5 years: 5 mg daily as a single dose or in 
2 divided doses

• those aged 6 years and above: 10 mg daily as a single dose 
or in 2 divỉded doses

u s  licensed product iníormation also suggests an initiaỉ dose 
of haU the above doses, given once daiỉy, in  children aged 2 
years and over and incxeasing as necessary.

Cetìrizine is not licensed in  the UK for chỉldren under 2 
yeais of age; however, the B N F C  suggests a dose of 
250 micrograms/kg twỉce daily may be given to children 
aged 1 to 2 years.

For dose adjustment in hepatíc or renaỉ impainnent, see 
below.

Administration in hepotic or renal impairment. In adults 
w ith hepatic or renal impairment, u s  licensed product 
inlormation recommends that the oral dose of cetirizine 
hydrochloride should be 5 mg once daily. In children aged 
between 6 to 11 years, u s  product inỉormation advises the 
lower recommended dose of cetiiizine be used. In the UK, 
hal{ the normaỉ recommended dose is advised in adults 
and children with renal impaiiment.

A d v e r s e  E ffec ts  a n d  P r e c a u tio n s

As for the non-sedating antíhistamines in general, p. 613.1 
and p. 613.3, respectively. Cetiiizine should be used with 
caution in patients with hepatic or renal impairment.

Arrhythmias. The ECG eííects of cetiri2dne were studied1 
in nórmal subjects; doses oỉ up to 6 times the usụal recom- 
mended dose did not prolong the QT interval. Addition- 
ally, the FDA2 in the USA and representatives of the man- 
uíacturers1 in Belgium did not find any assodation 
between cetirizine and the development of ventricular 
aưhythmias. However, there has been a subsequent 
report4 of torsade de pointes after overdosage with cetir- 
izine in a hypokalaemic patient undergoing haemodialysis 
for chronic renal íailure. See also p. 613.2.

1. Saỉe ME. et a i  The eỉeccrocardiographỉc eữects oỉ cetữiâne in normal 
subjects. Clin Pharmacol Ther 1994; 54:295-301.

2. Hỉmmel MH, tí ai. Dangers oí oon*sedating antỉhistamines. Laneet 1997; 
350: 69.

3. Cỡuỉỉe p, f t  a i  Non-sedaúng antìhisỉamlnes and cardỉac arrhythmỉas. 
Lanat 1998; 351: 451.

4. Renard s. tí  a i  Torsades de pointes induỉtes par surdosage en cétirúine. 
Anh Mai Cotítr Vaừi 2005; 98: 157-41.

Effects on the Bver. Life-threatening hepatítis developed in 
a 23-’year-old man who had been taking cetirizine long- 
term for atopic dennatitis.1 He recovered after tteatment 
vvith prednỉsolone.

Recurrent acute hepatitis assodated w ith the short-term 
use of cetirizine for seasonal allergic rhinitis has ạlso been 
reported in a 26-year-old man.2

1. Wiuoabe M, a  al. Severc hcpaũris in a paticm ukiQg ccdrMnc. AmI 
btíem Med 2001; 13S: 142-3.

2. Pompili M4 t í  aỉ. Recuirent acute hepatítỉs assodated with use of 
cetiiừíne. Ann Phamacoứur 2004; 38: 1844-7.

HypersensitivHy. Hypẽrsensitivlty reactions maniíesting as 
urtìcaria1-2 and fixed drug eruptions3 have been reported 
With cetirizine.

1. KaramSiov T, t í  ai. Cetỉrỉzỉne-ỉnduced urticarỉal reactỉon.*Rr J  Dermaal 
1999;140:979-80.

2. õallsu D, t í  aL Urtỉcaria ĩnduceđ by cedrízíne. Br J  Dermaíũl 2001; 144: 
196.

3. Inamadar AC, tí  aỉ. Muhỉple &ced drug eruptíons đue tữ cetimỉne. Br J  
Dcrmatoỉ 2002; 147:1025-6.

The Symbol t  denotes a preparation no longer actively marketed
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Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centte Sweden, dassiBes cetìrizine as not 
porphyrinogenic it may be used as a drug of first choice 
and no precautìons are needed.1 

1. The Drug Database íò r Acute Porphyiii. Avầilable au h ttp ://w w w . 
drugs-poiphyTia.org (accessed 07/10/1 ĩ)

Sedcilion. For discussion of the sedative eííects of antihist- 
amines see p. 613.2.

I n te r a d io n s

A5 for the non-sedatỉng antihistamines in general, p. 614.3. 
However, some interactions are less likely with cetiriãne 
than with non-sedating antihistamines su ch as astemizole 
and terỉenadine, since cetirizine appears to have low hepatic 
metabolism and little arrhythmogenic potential (see 
Arrhythmias, p. 619.3).

Anticoagulants. For a report of an interaaion betvveen 
cetiriáne and acenocoumarol, see under Interactions in 
Warfarin, p. 1532.2.

P h a r m a c o k in e tic s

Cetiri2áne is rapidly absorbed from the gastrointestinal tract 
aíter oral doses and peak plasma concenưations occur 
vvithin about an hour. Food delays the time to peak plasma 
concentratỉons but does not decrease the amòunt of drug 
absorbed. Cetiriâne is highly bound to plasma proteins and 
has an elimination halMiíe of about 10 hours. It has been 
detected in breast milk. Cetiriáne is excreted primarily in 
the urine mainly as unchanged drug. Ít does not appear to 
ctoss the blood-brain banier to a signiíicant extern. 
References.

1. Awnỉ WM, tt  a i  Eíĩect oỉ haemodialysìs on the pharmacokineiics oí
cctirizine. Eur J  Qìn Pharmacoỉ 1990; 67-9.

2. Desager Jp, a  ai. K  pharmacokineiic evaỉuation oi the second- 
generation H |-receptor amagonist cetiririne ỉn very young children. Cíin 
Pharmacoỉ Ther I 993; 53: 431-5.

3. Pỉtshi M  et at. Ketrospecờve popuỉatỉon pharmacokmetỉc analysis ol 
cetiririne in diildren aged 6 m onths to 12 yean. Br J CUn Pharmaceí 
2004; 57: 402—11.

4. Husseỉn z, et ai. Reưospectỉve population pharmacokinetics oỉ 
levocetỉrỉxỉne in atopic children recdving cetiriâne: the ETAC study. 
Br J  ơ in  Pharmaeol 2005; 59: 28-37.

Preparations
Proprietary Preporatiom (details are given in Volume B)
Smgte-ingredĩent Preparations. Arg.: Alemix; Atopíx; Cabal; 
Cetìdac Cetizine; Cetrilen Salvalerg; Stopaler; Zynec; Austral: 
Alzene; Zilarex; Zodac Zynec Austria: Cetirhexal; Cetiristad; 
ratìoAllerg; Tirứin; Zyrtec Belg.: Hĩstimed; Hyperpoll; Reactine; 
Zyrtec Braz.: Alcúr; Cetihexal; Cetirtec Cetnzin; Zetalerg; 
Zetũ; Zmetrin-h Zyitec Canad.yÁìletgy Reliet Reactine; chile: 
Alertop; Coolips; Pindaler; Kstalen^Histax; Nonalen Remitex; 
Rigotax; Sanalen Sixadna; Zyrtec China: An Di Pian (ícìâ>t); 
Ạ Ĩ D i X i S  (S ạ a a )) ;  BẹiFen (««•); Bi Te Li ( í t * * ) ;  
Cetiine Cetrixet (H4$lt); Da Nei (ìirt); Li Min (3
iR); Lian shuang (R31); Lucheng {i&ữ); Min Da 
Shengminqing Shi Di (iẫiầ); Shuang Te {ỈƯ&); Wei
Di Mm (ã*că); *  U JJt* l);  »  Ning ( í t ) ;  Xi Te Rui ( # #  
« ); XI Wa Ding (# K T ); Xian Da An (íiliÉíẽ): Xiketvei 
í ) ;  Xue Ting (à«I); Yi Meng (tè*); Yi wéi Tuo (# Ể S );  
Yingxứi MeiShu (fiííH ff); Zinit (bbfỊ|*); Zynec (bll**); 
Cz.: Alerid; Analergin; Cerex; Ceóxin; Letizen; Parlazin; Reac-
tine; Zođac Zyrtec Denm.: Alnok; Benaday; Histapharm. Tira- 
cedn; Vialerg; Zyrtec Fin.: Alzyr Cetimax; Gardex; Heinix; His- 
tanovat; Histec Lomíast; Senirext; Zanlan; Zyrtec Fr.: Actiĩed 
Allergie; Alairgix; Aldirek; Humex Aỉlergie Cetirizine; Reac- 
tinef; Virlix; Zyiteq ZyrtecSet; Ger.: Ceterilugt; Ceti-Purent; 
Cetidenn; CẹtìLicht; Cetiriganunat; Reactine; Zynec; Gr.: Agel- 
min; Alenstran; Alergoxal: Anedyn; Auroxiáne; Bebexin; Ble- 
zamont' Cetỉalỉa; Cetìram; Cetirgen; Cetrib Ceziren; Cirizine; 
Dermiĩàn; Enahimine; Gentiran; Habitek; Hamiltosin: Histaữen; 
Kilsob Lambeta; Ralizon; Remeáne; Rezerc Spatanil; Tasker; 
Telarix; yitinelin; Zeda; Zepholin; Ziptekf; Znupril; Hong Kong: 
Adeão; Cerotect; Cetihls; Cetirin; Histacep Histasin; Histazine+; 
Maiizinet; Parlaán; Rhinil; Ricam; Ryvelỷ; Sancotect; Simtec 
SunĨTÌne; Tiitzine; Vldc-Tect: Vick-Zyrtt; Zertine; Zicett; Zyr- 
tec Bung.: Ạleridt; Cetigen; Cetrin; Cetripharmt; Parlaán; 
Revicet- Zyrtec Inđũr. A-Cet; Adt; Aglocet; Airtis; Alcare; 
Alcet; Alerbloc Alerid; Alervin; Allercet; Allerxine; Alquit; Asi- 
cet Atcet-MD; Avcet; Avizin; Bio Act Biozia' C-Triz; CeCd; 
Cerizme-FT; Cetariv; Cetdp; Cetgel; Cetícad; Cetin; Cetìris Cet- 
just; Cetlong; Cetmaq Cetmet; Cetnan Cetos; Cetraa- Ceưezol; 
Cetricaie; Cetrid; Cetriken; Cetiilin; Cetrina-MD; Cetrine; Cetri- 
san; Cetiitop; Cetriwal; Cetrizefc Cetrizine; Cettop; Cetven-DT; 
Cetzine; Cetzy; Cer Cistin; Claritec Cope; Coszin; CTZ Cucet- 
DT; CZ-3; CZN; E-Cet-MD; Ekon-DT; Elgnil; Etric-DT; Eze; Ẽĩa- 
raoset; Floramin; Pomicet Fotzim Hicet; Hisnohl; Hispokyn; 
Hycet-DT; Incez; Indd-L; Intazin; Kidcet; LandTÍn; Lezine; 
LGNĩl; M-Cef M-Cit; Moraán; Noalzy; odacet; Okacet; Oncet; 
Paneet' Rinitrin; Zyrtec Indon.: Betaihin; Cerini; Cetinal; 
Cetrixal; Cetrynt; Cetymint; Eỉtin; Palergi; Histrine; Inddal- 
OD; Intrizin; Lerán; Nichoriáa- Ozen; Risina; Rydian; Ryvel: 
Ryzen; Ryzicon Ryzo; ririz; Zenriz: IrL: Cetireliel Allergy; 
Cetricure; Cetiine; Cetriz; Histek; Reactine; Ttritek Allergy; Zir- 
pine; Zirtek Plus; Zirtek; Zinene; Zynort; Israel: Allergone;

Allergy-Care; Histazine; Zyllergy; Ita L : Cerchio; Ceteris; Fonnis- 
tin; Generit; Kruàn; Reactidiem; Rinalgit; Sotrizolt; Stamidix; 
Suspiria; Tezastin; Zineq J p n :  Zynec M alaysia-. Adezio; Ala- 
ưol; Ceritec Cetihis; Hismazine; Ricam; Simtec Zicetf; Zynec; 
M ex.: Apoliz; Cethexab Cetiiev; Dercetina; Kenicet; Miseda; 
Namitace; Raamdnet; Reaaine; Triãnet; Virlix; Visertral; Zyr- 
tec; N e th .:  Prevalin Allerstop; Readine; Revalintabst; Zyrtec 
N o r w .:  Alzyr; Reactìnet; Zyitec; N Z :  Razene; Zetop; Zyrtec 
P h ữ ip p .:  Aíorvin Aleton Allerkid; Allermed; Alnix; Antradne; 
Askey; Azurex; Brellercett; Ccroteq Cet-10; Ceti-Med; Ceti- 
min; Cetriz; Cetyrol; Ezaller; H-One; Histamed; Medan; Prixlae; 
Recozin; Rhinitrin; Ricam; Sigrel; Texzine: Unlzef; Vlrlix; Vir- 
tec Virtex; Zerlex; Zetin Zetrix; Zinex; Zyrrigin; Zynec; Pol.: 
Acert; Alenned: Alero; Alerton; Alemna; Allenec Ameitil; 
Ceratío; CetAlergin; Cetigran; Cetiozonet; Cetrivaxt; Cetri- 
zenf; Cetyryzynaf; Letizen; Virlix; Zynec; P ort.: Cetix; Cinaz; 
Rinairt; Rinoliber; Vừlixt; Zyrtec; Rus.: Alerza (Anepaa); Aller- 
tec (Annepm); Analergin (AnaaeprHH)t; Cetirinax (UeTHpHHax); 
Cetrine (IỉeipHH); Letizen (JleTH3CH); Parlazin ((lapaaaMH); Zetr- 
inal (3erpHHan); Zodac (3oaax); Zyncet (3hhuct); Zyrtec (3hptck);
S .A fr .:  Acuryrx; Allecet; Allermirie; Betek; Sỉnutab Sinus 
Allergy; Texa; Zetop; Zyncet; Zynec; S in g a p o re :  Adezio; Agtl- 
min; Allercet; Alzytec; Ceritec: Cetihis; Ceirine; Ceirizin; Rhinil: 
Sancotec; Simtec; Sunizine; Terizin; Zynec; S p a in : Alercina; 
Alerlisin; Cetimerckt; Coulergin; Ratioalergt: Reactine Plust; 
Reactinet; Virlix: Zyrtec S w ed .: Acura: CetiiTiax; Cidront; Zyr- 
lex; S w itz .:  Cemne; Cet-Mepha Allergie; Cetallerg; Ceteco; 
Cetrine; Helveđn; Hista-X; Histatect; Trioían Allergie; Zyrtec; 
T h a i.: Alerest; Aller-Go; AIlerceif; Cetihis; Cetinac; Cetizin; 
Cetrimed; Cetrinet; Cetrizet; Cetrizin; Cettec; Ceza; Cintar; Cis- 
tamine; Cyzine; Fatec Histec; Histica; Inddal-OD; Mantab; 
One-Trex; Ormist; Rentex; Rhitccin; Rizetec Setin; Sutac; 
Sytrex; Teránet; Tizine; Triz; Unicetỷ; Zensil; Zermed; Zertine; 
Zetedne; Zetrix; Zittec; Zymed; Zyrac; Zyral: Zyrazine; Zyrcon; 
Zyrex; Zyril; Zyrlergic; Zynec Zytizine; T u rk .:  Allerset; Cetite- 
va; Cetityrol; Cetryn; Hitrizin; Ressital; Rynset; Setiral; Vứlixt; 
Yenizia' Zyrtec U A E : Cetralon: V K : AllerTek; Benadryl 
Allergy; Benadryl One A Day; Hayíever & Allergy Reliet Hayí- 
ever Reliel; Piriteze; Pollenshicld; Zinek; u k r . :  Allenek 
(Aaneprex); Analergin (AHaneprHH); Cetrine (UerpHH)t; Zetrynal 
(ỤeTpHHaa); Zodac (3oaax); Zyrtec (3hptck); U SA : All Day 
Allergy; Zynec V en ez .: Celay; Cetirex; Cetirivax; Cetral; Talzic; 
Zynec.

Muhi-ingredient PreparoKons. A rg .: Cabal-D; Cetriler D; Zynec- 
D; B elg .: Cimis; Reaaine Pseudoephedrine; Rhinosinutab; 
B ra z .: Zynec-D; C a nad .: Reactine Allergy & Sinus; C hile: Aler- 
top-D-h Findaler-D; Histalen Df; Remitex D; Rigoux-D; Sana- 
ler-D; C h in a :  Si Te Meng (Jtlr1$3£); Xin Gan Ning; F in .: Cirrus; 
Fr.: Actíled Rhinite Allergique; Humex Rhinite Allergique; 
G er.: Reactine duo: H o n g  K o n g : Cirrust: Zynec-D: H u n g .: Zyr- 
tec-D; In d ia :  A'Cold; Aceper; Agrus-NS; Airtis Plus; Alcold; 
Alerid Cold; Alerid D; Allercet-DC; Allset; Ambcet; Ambrol-C; 
Ambrolite-D; Amcold; Amven-C; Arid Plus; Arid-D; And; Asi- 
cold; Belrin-D; Belrin-D; Bio-Cold; Brick; Broncodil; Calscot; 
Car-OD; Carcet; CCFS; Cetdp Cold; Cetdp-D; Cetin Cold; Cetin 
Kid; Cetin Plus; Cetiriz-D; Cetmet TCF; Ceưa; Cetriíed-D; Cetri- 
zet-D; Cetzine-A; Cez-A; Cez-D; Cezcold; Chescare; Cheston 
Cold; Cheston Cold; Codylex-CC; Coístop-Z; Colsym; Coftex- 
DMR; Cold-Relíel; Coldec; Coldlrec; Coldrest; Coldrest Cold- 
wan Coldwar; Combit; Cope-D; Cor-4; Cozine; Cozymin-AF; 
Cozymin; CPP; CTZ Plus; CZ-Cold; Decet-BD; Decet-OD; Dex- 
tur; Elcold; Elgnil Cold; Esnopil; Etric Plus; Evercold; Fincof; 
Flu-4-XN; Pricold; Hicet-AX; Hĩcet-DC; IíyceC Ika; Incold; 
Incold; Indikot-A. KazicoId; Kidcet-Cold; Koírid plus; Kolrid-D; 
Koírid; Kol-DC; Kold Time; Koldy; Kolq; Kolq; Kozifed; Kuff- 
dac-C; Lemohist-C; Lezine-P; Mastifen-C; Moncet; Mucoresp- 
CZ; Nam Cold-Z; Nam Cold; Nam Cold; Natcold plus; Nimucold; 
Noalzy PIus; Nozee; Nozik-P; Nozik; Pamagin C; Pamagin C;
In d o n .:  Cirrus; Ita L : Naristar; Reactỉne; M a la ys ia : Cirrust; Zyr- 
tec-D; M e x .: Virlix-D; Zynec-Df; N Z : Zyrtec Decongestantt; 
Pol.: CŨTUS; Zyrtec D; P orL : Cimist; s in g a p o r e :  Zyrtec-D; 
S p a in :  Stopcold; Vừlix Plus; T h a i.:  Zyrtec-Df; T u r k .:  Cixrus; 
u k r . :  Helpex Hot Cap (Xennexc Xơr Kan); Milistan Multisymp- 
tomic (MinicnH MyniTHCHMnTOMHUỈí); U SA : All Day Allergy-D; 
Zynec-D; V e n e i.: Cetìrivax D; Zynec-D.

Pharmacopoeid Preporotiom
BP 2014: Cetìrízine Oral Solution; Cetirizine Tablets;
USP 36: Cetirizine Hydrochloride and Pseudoephedrine Hydro- 
chloríde Extended-release Capsules; Cetirizìne Hydrochloride 
Oral Solution; Cetirizine Hydrochloride Tablets.

Chlorcydizine Hydrochloride ỊBANM, riNNMi 

Chlordklizino hidrochloridas; Chlorcyclizine, Chlorhỷdrate 
de; Chlorcyclizinhydrochlorid; Chlorcyclizìni Hydrochlori- 
dum; Chlorcycliziníum Chloride; Chlorcyklizirvhydrochlorid;‘ 
ClorcidizÌna, hidrodoruro de; Hidrodoruro de dorcidiána; 
KloorisykỊitsiinihydroldoridi; Klórdklizin-hidrokiorid; Klorcykli- 
zinhydroklorid; XnopuMKnmnHa rnflpoxnopnfl. 
H4-Chlorobenzhydryl)-4-methylpiperazine hydrochloridẹ. 
C,8H2,CIN2,HCI=337.3
Ó is -  82-93-9 (chbrcydizine); 1620-21-9 (chlorcyclizine 
hydrochloríde); 14362-31-3 (chlorcycliáne hydrochloride).
ATC —  R06AE04.
ATC Vet —  QR06AE04.
UNíl —  NP87A7874U.

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

Ph. Eur. 8: (Chlorcyđizine Hydrochloride). A white or 
almost white, crystalline powder. Freely soluble in wa er 
and in dichloromethane; soluble in alcohol. A 1% soluti >n 
in water has a pH of 5.0 to 6.0. Protect bom light.

Proĩilẹ
Chlorcydizine hydrochloride, a piperazine derivative, is a 
sedating antìhistamine (p. 610.1). It has been gỉven ora ly 
for the symptomatic relleí of hypersensitivity reactions; it 
has also been used as an antiemetic. It has been used n 
topical preparations, although as vvith other antihistamim s, 
there is a risk of sensitisation.

Chlorcydizine dibunate (naftodizine) has been used a: a 
cough suppressant similarly to sodium dibunate (p. 1677.: ).

Preparotìons
Proprietary Preparatíons (details are given in Volume B)

Ị Single-ingredient Preparcrtions. USA: Ahist.

I MulK-ingrcdient Preparatioiu. Fin.: Anervant." Israel: Ten i- 
; grant; Neth.: Primatoun Norw.: Anervanỷ; Spain: Dimin X 
Ị Antiiusigeno; Swed.: Anervan; Exolytỷ; USA: Bidora- J; 
ị Biclora; Dallergy: Dallergy; NasOpen; Nasotuss; Notcss-N> ị:
\ Notuss-NXDf; Poly-Tussin D; Poly-Tussin; Stahist AD.

! chloropyram ine Hydrochloride
! IBANM, HNNMI

Ị Chloropyramine, Chlorhydrate de; Chloropyramini Hydrc- 
i chloridum; Cloropiramina, hidrocloruro de; Halopyraminỉ 
I H yd ro ch lo rid e ; H id ro c lo ru ro  de  c lo ro p ira m in ; ;
Ị X n o p o n n p aM H H a r n f lp o x n o p n f l .
Ị N-(4-Chlorobenzyl)-A/'N'-dimethyl-N-(2-pyridyl)ethylenedÌ£- 

mine hydrochloride.
I C16H2ũCIN3,HCI=326.3
I G45 —  59-32-5 (chloropyramine); 6170-42-9 (chloropyramin? 

hydrochloride).
ÁTC —  D04AA09; R06AC03.
ATC Vet —  QD04AA09; QR06AC03.
UNII —  FWA92Z14NN.

ị

Pro/ị‘/e
chloropyramine hydrochloride, an ethyleneđiamine deri- 
vative, is an antihistamine (p. 610.1). It has been given 
orally in a dose of 25 mg three or four times daily or as an 
intramuscular injection of 20 to 40 mg.

Preparations
Proprietory Preporationi (details are given in Volume B)

Single-ingredient Preporotions. Hung.: Suprastin; Mex.: Avap' - 
na; Rus.: Subrestine (Cy6pec™H); Suprastin (CynpaciHH); ukr.: 
Suprastin (CynpaeniH).

Chlorphenamine Maleate
IBANM, rlNNMI

Chloríenamin-maleinát; Chlortenamino maleatas; Chloroíe 
naminy maleinian; Chlorphénamine, Maléate de; Chlorphe 
namini maleas; Chlorphenaminmaleat; ChlorpheniraminẾ 
Maleate; Chlorprophenpyridamine Maleate; Cloríenamina 
maleato de; K!oorifenamiinimaleaatti; Kloríenaminmaleat 
K ló rfe n a m in -m a le á t; M aleato de; c lo r íe n a m in a  
XnopệeHaMHHa ManeaT.
(±)-3-(4-Chlorophenyl)-N/V-dirnethyl-3-(2-pyridyl)propyla 
mine hydrogen maleate.
C,6H,9CIN2,Q H Á=390.9
CAS —  132-22-9 (chlorphenamine); 113-92-8 (chlorphsnamint 
maleate).
ATC—  R06.4B04.
ATC Vet —  QR06AB04.
UNII —  V1Q0090J9Z.

Phamnacopoeias. In Chín., Eur. (see p. VĨÌ), Int., Jpn, us, an 1 
Viet.
Ph. Eur. 8: (Chlorphenamine Maleate). A white or almo: I 
white, crystalline powder. Freely soluble in water; soluble L1 
alcohol. Protea bom light.
USP 36: (Chlorphenứamine Maleate). A white, odourles;, 
crystalline povvder. Soluble 1 in 4 of vvater and 1 in 10 cf 
alcohol and of chloroíorm; slightly soluble in ether and in 
benzene. Its Solutions in water ha ve a pH betvveen 4 and 5. 
Store in ainight containers. Protea bom light.

Incompatibility. Chlorphenamine maleate has been 
reported to be incompatible vvith calcium chloride, kana- 
mycin sultate, noradrenaline add tartrate, pentobarbital 
sodium, and meglumine adipiodone.

All cross-reíerences reíer tồ entries in Volume A
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D e x c h lo r p h e n i r a m in e  M a le a t e  IBANM, HNNMỊ

Dekschlođẽniramino maleatas; Deksklooriíenirarniinima- 
leaatti; Dexchloríeníramin-maleinát; Dexchlorphenamine 
Maleate; Dexchlorphéniramine, Maléate de; Dexchlorphenir- 
amini Maleas; Dexchlorpheniraminmaìeat; Dexdoríenirami- 
na, maleato de; Dexkloríeniraminmaleat; Dexklóríéniramin- 
m a l e á t ;  M a l e a t o  de  d e x c l o r í e n i r a m i n a ;  
fleKOưiop<J)eHMpaMMHa Ma^ear.
CAS ■—  25523-97-ỉ (dexđilorpheniramine); 2438-32-6 (dex- 
chlorpheniramine maleate).
ATC ■— R06AB02.
ATC Vet —  QR06AB02.
UNII —  B!0ỸD955QW.

Pharmacopoeias. In Eur. (see p. vii), Jpn, and us.
Ph. Eur. 8: (Dexchlorpheniramine Maieate). A white or 
almost white, crystalline powder. Very soluble in vvater; 
heely soluble in alcohol, in dichloromethane, and in methyl 
alcohol. A 1% solutíon in vvater has a pH of 4.5 to 5.5. 
Protect from light.
USP 36: (Dexchlorpheniramine Maleate). A vvhite, 
odourless, aystaDine powder. Soluble 1 in 1.1 of water, 1 
in 2 of alcohol, 1 in 1.7 of chloroỉorm, and 1 in 2500 of 
ether; slightly soluble in benạene. pH of a 1% solution in 
water is betvveen 4.0 and 5.0: Store in airtight containers. 
Protect from light.

Uses and Administration
chlorphenanũne maleate, an alkylamine derivative, is a 
sedating antihistamine that causes a moderate degree of 
sedanon; it also has antimuscarinic actlvity.

Chlorphenamine is a racemic mixture; the dextrorota- 
tory isomer, dexchlorpheniramine, has about twice the 
activity of chlotpheììamine by weight.

Chlorphenamine maleate and dexchlorpheniramine 
maleate are used íor the symptomatic relieí of allergic 
conditions induding urticaria and angioedema (p. 612.3), 
rhinitis (p. 612.1), and conjunctivitis (p. 611.1), and in 
pruritic skin disordeis (p. 612.1). They are common 
ingredients of compound preparations íor symptoraatíc 
treatment of coughs and the common cold (p. 611.2). 
Chlorphenamine may be given buravenously as an adjunct 
in the emergency treatment of anaphylactic shock
(p. 611.1)

chỉorphenamine maleate is given in oral dosẹs ọf 4mg 
every 4 to 6 hours up to a maximum of 24 mg daily. It may 
also be given by intramuscular, by subcutaneous, or by slow 
intravenous injection over a periođ of 1 minute. The usual 
dose is 10 to 20 mg and the total dose gi ven by these routes 
in 24 hours should not normally exceed 40 mg.

Dexchlorpheniramine maleate is given in oral doses of 2 mg 
every 4 to 6 hours up to a maximum of 12 mg daily.

For dosage in children, see below.
Modiịied-release oral preparations of chlorphenamine 

maleate or dexchlorpheniramine maleate are available in 
some countries; dosage is specihc to a particular 
íormulation.

Dexchlorpheniramine maleate has been applied topically 
in some countries, although as with other antihistamines 
there is a risk of sensitisadon. Chlorphenamine polistirex (a 
suUonated diethenylbenzene-ethenylbenzene copolymer 
complex), chlorphenamine tannate, and dexchlorphenir- 
amine tannate are given orally and are used similarly to the 
maleate.

Administration in children. In children, chlorphenamine 
maleate may be given orally for the symptomatic relief of 
allergic conditions such as rhinitis and urticaria; doses are 
as íoĩlovvs:
• chilđren aged 1 to 2 years: 1 mg tvvice daily
• those aged 2 to 6 yeãrs: 1 mg every 4 to 6 hours
• those aged 6 to 12 years: 2 mg every 4 to 6 hours
In the UK, chlorphenamiine maleate is not licensed in 
children younger than 1 year. Hovvever, the BNFC suggests 
that children aged 1 month to 2 years of age may be given 
1 mg twice daily.

Chlorphenamine maleate may be given by slow 
inttavenous injection over a period of 1 ĩninute, as an 
adịunct in the emergency tteatment oí anãphylactic shock. 
It may also be given by iptramuscular, by subcutaneous, or 
by slow inưavenous injection, for the symptomatic 
management of allergy. The following parenteral dọses 
may be used;
• children aged 1 month to 1 year: 250micrograms/kg
• those aged 1 to 5 years: 2.5 to 5mg
• those aged 6 to 12 years: 5 to 10 mg 
Altematively, children and adolescents aged 1 to 18 years 
may be given a dose of 200 micrograms/kg. If necessary, 
inưamuscular or intravenous injections may be repeated up 
to a total oỉ 4 doses in  24 hours.

Dexchlorpheniramine maleate is usually used to manage 
allergic rhinitis in the íollovving oral doses:

• children aged 2 to 6 years: 500 micrograms every 4 to 6 
hours

• those aged 6 to 12 years: 1 mg every 4 to 6 hours 
chlorphenamine maleate and dexchlorpheniramine mal- 
eate are common ingredients of compound preparations for 
the symptomatic ưeatment of coughs and the common cold. 
Hovvever, such preparatíons should be used with cauũon in 
children, and generally avoided in young children, for 
details see p. 614.1.

Malarìa. Chlorphenamìne may be tríed in patients with 
malaria who have chloroquine-induced pruritus (see 
Eữects on the Skin, p. 652.2), but additionally it has been 
shovvn to ha ve some promise as an adjunct in  the treat- 
ment of chloroquine-resistant malaria itselí. Early studies 
indicated that chlotphenamine was only one o{ several 
drugs that reversed chloroquine resistance in  v itro  in  iso- 
lates of P la sm o d iu m  Ịa k ip a r u m .  Later clinical studies in chil- 
dren in Nigeria showed enhanced eíũcacy when chlorphe- 
namine was given with chloroquine1'4 or with 
amodiaquine.7 The overall management of malaria is dis- 
cussed on p. 644.1.

1. Sowunmỉ A, t í  ai. Enhanced eỉ&cacy of chloroquine-chlorpheniraminc 
combinaúoD ỉn acutc uncomplicated ỉaláparum maỉarìa in cbiỉdren. 
Tratts R Soe Trop Med Hyg 1997; 91:63-7.

2. Sovvunmi A, Oduola AMJ. Comparativc efficacy of chloroqume/ 
chỉorphenlramỉne combinatìon and m eũoqumc for the treatm ent of 
chloroquine-resistant Plasmodiura ỉa lđparum  malaría ỉn  Nigerian 
chiỉdren. Trans R Soc Trop Med Hyg 1997; 91: 689-93.

3. Sowunm i A, t í  al. Cocnparatíve eỉỉicacy o ỉ ch loroquine pỉus 
chlorphẹniramine and pyrỉmethamỉne/sulỉadoxỉne in acute uncompỉi- 
cated íaiđparum  maỉarỉa in Nỉgerían chiỉdren. Trans R Soc Trơp Med Hy$ 
1998;92:77-81.

4. Sowunm i À. eí aỉ. Comparatỉve eỉỉicacy of ch loroquine pỉus 
chỉorpheniramỉne and halỡỉantrine ỉn acute uncomplicated íalcỉparum 
malaria ỉn Nỉgerian chiỉdren. Trans R Soc Trop Med Hyg 1998; 92 :441-5.

5. Okonkwo CA. t í  a i Effect of chỉotphenỉramỉne on the pharmacokỉnetỉcs 
of and response to chloroquỉne of Nigerỉan children vvith íalriparum 
maỉaria. Tratts R Sơ€ Trop Mtd Hyg 1999; 93: 306-11.

6. Ogungbamigbe TO, t í  ai. Chloroquỉne resỉstant Plasmodỉum ỉaỉàparum  
malaria ỉn Osogbo Nigeria: efficacy of amodiaquine +  suỉỉadoxỉne- 
pyríniethamine and chlỡroquine + chlorpbeniramine ỉor treatm ent. 
Mem ỉnst Oswaldo Cruz 2008; 103: 79-84.

7. Faỉade co, tí ai. Enhanced eữỉcacy of amodỉaquỉne and chỉorphenỉr- 
amỉne combinatỉon over amodiaquỉne alone in the treatm ent of acute 
uncompỉỉcated Plasmodỉum íaldpam m  malaria in children. Med Princ 
Praơ 2008; 17: 197-201.

Adverse Effects and Precautions
As for the sedating antihistamines in general, p. 613.1 and 
p. 613.3, respectively. Exíoliaúve dermatitis may develop. 
Injections may be irritant and cause transient hypotension 
or stimulation of the CNS.

Effects on the blood. There are several old and isolated 
repoits of blood dyscrasias aher use of chlorphenamine 
maleate; these include agranulocytosis,1-2 thrombocytope- 
nia,J pancytopenia,4 and aplastic anaemia.5 Haemolytic 
anaemia has occurred after use o£ dexchlotpheniramine 
maleate.6 The assodation with antihistamine use has been 
questioned in some of these cases.7

1. shenỉíeld G, Spry CJF. Unusual cause of agranulocytosís. BMJ 1968; U: 
52-3

2. Hardỉn AS. Chlorpheniramỉne and agranulocytosỉs. Aiirt b ittm  Med 
1988; 108: 770.

3. Eisner EV, tí  aỉ. Chlorpheniramine-dependent thrombocytopenỉa. JAMA 
1975; 231: 735-6.

4. Deĩinger PM. Manỉads A. Chlorphenỉramỉne-induced bone-marrovv 
suppression. Lanctí 1976; Ỉỉ 432.

5. Kanoh T, tí  ai. Aplastỉc anaemia aíter prolonged treaunent with 
chlorpheniramine. Lanctí 1977; i: 546-7.

6. Duran*Suarei JR, tỉ ai. The I antigen asan  im m une complex receptor in 
a case of haemolytic anaemia induced by an àntỉhistaminic agenL Br J 
Haematoỉ 1981; 49: 153-4.

7. Spry CJF. Chlorpheniramine-induced bone-marrow suppression. Lanetí 
1976; l: 545.

Ef(ecfs on the senses. Chlorphenamine has been reported 
to affea the senses of smell and taste.1

1. Schiỉíman ss. Taste and smell in dỉsease. N BngU Med 1983; 308: 1275-
9.

Extrapyramidal disorders. Facial dyskinesias have been 
repoited1,2 after oral doses of chlotphenamlne maleate.

1. Thach BT, tí aí. Oraỉ ỉa da i dyskinesia associated with prolonged use oỉ 
antỉhistaminic decongestants. N Engl J  Med 1975; 293: 486-7.

2. Davis WA. Dysltínesia assodated wỉth chronic an tíhỉsum ine u$e. N Engỉ 
J  Med 1976; 294: 113.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassihes dexchlorphenira- 
mỉne as possibly porphyrinogenic it should be used only 
when no saíer altemative is available and precautions 
should be considèred in vulnerable patients.1

1. The Drug Databaỉe íor Acute Porphyrỉa. Avaỉỉable at: h ttp://w w w . 
drugs-porphyría.org (accessed 07/10/11)

Interađions ■
As for the sedating antìhistamines in generaL p. 614.3.

Antiepileptks. For a repon of the effect of chlorphena- 
mine on phtnytoin, see p. 543.3.

Pharmacokinetics
Chlorphenamine maleate is absorbed relatively slowly hom  
the gasưointestinaỉ tract and peak plasma concentrations 
occur about 2.5 to 6 hours aíter oraỉ doses. Bioavailability is 
low, values of 25 to 50% having been reported. 
Chlorphenamine appears to undergo considerable first- 
pass metabolism. About 70% of chloiphenamine in the 
drculation is bound to plasma proteins. There is wide 
interindividual variation in the phaimacokinetícs of 
chlorphenamine; values ranging hom 2 to 43 hours have 
been reponed for the halí-lde. Chlorphenamine is vvidely 
disoibuted in the body, and enters the CNS.

Chloiphenamine maleate is extensively metabolised. 
Metabolites indude desmethyl- and didesmethylddoiphe- 
namine. Unchanged drug and metabolites are excreted 
mainly in the urine; excretion is dependent on urinary pH 
and flow rate. Only trace amounts have been lound in the 
{aeces.

A duration of action of 4 to 6 hours has been reported; 
this is shorter than may be predicted hom pharmacokinetic 
parameters.

More rapld and extensive absoiption, íaster dearance, 
and a shotter halỉ-liỉe have been reported in children.

Reíerences.
ỉ . Rumore MM. Clỉnical pharmacokinetics oí chỉorphenỉramine. Drug Iníeỉl 

Oin Pharm 1984; 18: 701-7.
2. Paton DM, Webster DR. Clỉnỉcal pharmacokỉnetỉcs o ỉ H|-receptor 

antagonists (the antỉhỉsỉamines). ơ ù t Pharmaeokờưt 1985; 10:477-97.
3. Yasuda su, t í  a i The roles o ỉ CYP2D6 and stereoseỉectỉvỉty in the dinícal 

pharmacokinecics of dilorphenỉram ĩne. Br J  Cỉỉn Pharmacoỉ 2002; 53: 
519-25.

Preparatíons
Proprietary Preparalỉons (details are given iii Volume B)

Single-ingredient Preporotions. A rg .:  Aỉeme; Alergidryl; Alergi- 
trac Qura Plus; A u s tr a L :  Polaramine; A u s tr ía :  Polaramứit; 
B elg .: Kelargine; Polaramine; B ra z .:  AlergoniL' Aleigyo; Aler- 
mine; Dexlerg; Expectamin F; Fenirax; Histamin; Hystin; Polar- 
amine; Polaratin; Polaren; Polaryn; C a nad .: Chlot-Tripolon; 
Novo-Phenừam;ữii/e: Clorprimeton; Nipolen; Prodel; Scadan; 
C h in a : Hui Ji (SSP); Kang Yu Deng Tong (đễ^SiA); Runjie 
(ỈSiỀ); D enm .: Polaramint; Fr.: Polaramine; G er.: Polaronilt; 
G r.\ Istamex; Istaminol; Losmanin; Polaramine; H ữ n g  Kongr. 
Antaminf; Antihistf; chloraminet; Chlorminolt; chlorpyri- 
mine; Coritont; Dapritont; Dex Antihist; Flenti5tf; HoramineỶ; 
Kenyaminet; Marpenứaminet; Pirimatt; Polaramine; Rhinira- 
mine; Synchloramint; Tromine; Uni-Dexminef; Unl-Ramine; 
In d ỉa : Cadistin; Cepiam TR; Cesiran; Chloram; Cocorex' Cof- 
ton; Dexcpm; Dexodil; DPM-2; In d o n .:  chlorphenont; 'Cohi- 
stan; CTM; Dehista; Orphen; Pehachlor; Polamecỷ; Polaramine; 
Poiaristt; Pololart; Ir ỉ .: Piritoa; Isra e l: Ahiston; ItaL : Polara- 
min; Trimeton; M a la ys ia : Chloramine; Chlonnine; chlorpyri- 
mine; Dexatamin; Dexchloramine; Kotamin; Pirimat; Polara- 
mine; Somin; Zoramine; M ex.: Alerdil; Antadex-H; Blendoxỷ; 
Cloro-Trũneton; Cronal; Docsi; Hierbal; Histadryl; N e th .:  Polar- 
amine; N o rw .: Phenamint; Polaramin; N Z : Histaíen; Polara- 
mine; P h ũ i p p Antamin; Barominic Chlor-Trimeton; Chlor- 
min; clomamin; Meưomine; Valemine; Vừgomlnet; P orL: 
Trenelone; S.A/r.: Allergex; Allerhlstt; Rhineton; S in g a p o re:  
Allermin; Allersin; Alleryl; Antamin; Chloramine; Chlomúne; 
Chlorpyrimine; Dexatamin; Dexchloramine; Dextramine; Hora- 
mine; Pĩrimat; Piriton; Polaramine; Polarax; Rhiniramine; 
Somin; SP-Amamỉn; Synchloramin; S p a in : Antihistaminico; 
Polaramine; S w ed .: Polaramint; S w itz .:  Arbid N; Polaraminet; 
T h a i.: Aliergen; AUergin; Aly; Arc-Chlon Chlophe; Chlophen; 
Chlorahist; Chloramine-S; chloramine; Chlordon; Chlorleate; 
Chlorphencap; Chlorpheno; Chlotpyrimine; Cohistant; Hisdar- 
on; Histatab; Histatapp; Icolid Plus; Uád; KB Ramìne; Klorarain; 
Patarphen; Pophen; Sinchlormine; Suramine; U A E : Chlorohis-
tol; UK: Allercalm; Allergy Relỉeí; Alleriet; CaỉỉmaL' Hayleve; 
Piriton; Pollenase Antihisumine; u k r . :  Glycodin (rnúcoAHH)t; 
U SA : AUer-Chlor; Allergy Relieí; Allergy-Time; Allergy; Chlo- 
AmineỶ; Chlor-Pro; Chlor-Trimeton Allergy 4 Hour; Chlor-Tri- 
meton; ChlorTan; ED chloiped Jr; Ed-Chĩór-Tan; Ed-Chlortan; 
Efidac 24 Chlorpheniramine; PediaCare Allergy Pormula; 
Pediatant; Pediox-Sf; Pharbechlon QDALL ARf; TanaHist PDf; 
Teldrin; Venez.: Clorotrimeton; Liramin.

Muhi-ìngredient Preporatíons. Numerous preparations are listed 
in Volume B.

Pharmocopoeial Preparatíons
BP 2014: chlorphenamine Injection; chlorphenamine Oral 
Solution; Chlorphenamine Tablets;
USP 36: Acetaminophen, Chloiphenứamine Maleate, and 
Dextromethoiphan Hydrobromide Tablets; Chlorphéniiamine 
Maleate and Phenylpropanolamine Hydrochloride Extended- 
release Capsules; Chlorpheniramine Maleate and Phenyl- 
propanolamine Hydrochloride Exténded-releasẽ Tablets; chlor- 
pheniramine Maleate and Pseudoephedrine Hydrochloride 
Extended-release Capsules; Chlorphemramine Maleate and 
Pseudoephedrine Hydrochloride Oral Solution; chlorphenir- 
amine Maleate Extended-release Capsules; Chlorpheniiamine 
Maleate Injection; Chlorpheniramine Maleate Syrup: chlor-

The Symbol t  denotes a preparation no longer actively marketed
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pheniramine Maleate Tablets; Dexchlorphenứamine Maleate 
Syrup; Dexchlorpheniramine Maleate Tabletỉ.

chlorphenoxamine Hydrochloride
(BANM, rìNNMI
JChlo^hénoxamihẹ>. íhìorhydrate dẹ; Chlorphenoxamini 
Hydrtxhloridurin; ơọrfenoxamina,- hldrocloruro de; Hidro-. 

-dorúrạ íde ; doríenọxamina; • Kloríenoksamin. Hidroklorũr; 
rXnopộeHOKcaMMHa rnflpoxnopnfl. 
2-(4-Chlóro-a-methylbenzhydryloxy)-M/-dimethylethyla-. 
mine hydróchloride: . ■ • 1 u '
Ci8H22ỚNO,HCI=34Òj ‘
CAS —  7Ĩ-38-3 (chlórphenoxamine); 562-09-4 (chlorphenox- 
amine hydrochloride): ■
ATC— D04AA34; RỎ6AA06.
ATC vèi —  'QD04AA34; QR06AA06.
UNIÌ —  5IỈS9322PY.

P ro ỉile

Chlorphenoxamine, a congener of diphenhydramine 
(p. 626.1), has antimuscarinic and antihistaminic proper- 
tíes. It has been used in nausea, vomiting, and vertigo, and 
vvas íormerly used in the symptomaũc ưeatment of 
parkinsonism. chlorphenoxamine has also been used in 
hypersensitivity reactions.

Preparatíons
Proprietary Preparationi (details are given in Volume B)

Single-tngredient Preparationỉ. Ger.: Systralỷ; Gr.: Systral; 
ỉndon.: Systralt; Pkữipp.: Systral; Port.: Systral; Thai.: Systral; 
Turk.: Sisưalt; SystraL

Muhi-Btgredient Prepomlions. Austria: Spirbonị.

C i n n a r i x i n e  IB A N , U S A N . r iN N i  

Cìnarián; Onariána; Cinariánas; Cinnariãn; Qnnarizinum; 
Cynaryzyna; -51Ó-MD; R-516; R-1575; Sinarián; Sinnaritsiinl; 
LjMHHapM3MH.
1-Benzhydryl-4-cinnamylpiperazine; (£)-HDIphenylmethyl)-
4-(3-ptienylprop-2-ényl)piperazine. :
Cj6H28Nj=368.5 
CAS~ 298-57-7.
ATC — : N07CA02.
ATC Vet —  QN07CA02. :
UNII —  3DI2Ẹ1X18L -

Pbarmocopoeias. In Chin. aniEur. (see p. vii).
Ph. Eur. 8: (Cinnariãne). A vvhite-or almost white powder. 
Practically insoluble in waten slightly soluble in alcohol and 
in methỹl alcohol; soluble in acetone; freely soluble in 
dỉchloromethane. Protea bom light.

U se s  a n d  A d m in i s t r a t io n

Cinnarixine is a piperaáne derivative with antihistamine, 
sedative, and caldum-channel blodring activity. It is used 
for the symptomatic ưeatment oí nausea and vertigo caused 
by Ménière’s disease and other vcsũbular disorders (see 
Vertìgo, p. 612.3) and for the prevention and ưeatment of 
motìon sickness (p. 611.3). It is also used in the 
management of various peripheral and cerebral vascular 
disorders.

In the UK, the usual oral dose for vertigo and vestibular 
disordeis is 30 mg three times daily. For motion sickness a 
dose of 30 mg is taken 2 hours beíore the start of the joumey 
and 15 mg every 8 hours during the joumey u necessary. In 
other European countries, a dose of 75 mg once or twice 
daily may be given for vertigo and vestibular disorders. 
Doses of 75 mg may also be given once daily íor 
cerebrovascular disorders and 2 or 3 times daily íor 
peripheral vascular disorders

For doses in children, see belovv.
Reíerences.

I . Sbupak A, et aỉ. C ínnarâine in the prophylaxỉs of seasickness: Uboratory 
vestibular evaluation and sea study. Q m  pharmacoí Thrr 1W4; 55: 670- 
80.

Admintiliutton in children. Cinnarizine may be used oral- 
ly in children aged 5 to 12 years. A dose of 15mg is gi ven 
three times a day íor the control of vestibular disorders. 
For motion sickness, 15mg is taken 2 hours beíore the 
start of the joumey íollovved by 7.5 mg every 8 hours dur- 
ing the ịoumey ư necessary.

A d v e r s e  E ỉỉe c ts  a n d  P r e c a u tio n s

As for the sedating antihistamines in general, p. 613.1 and 
p. 613.3, respectively.

There have been rare reports of extrapyramidal 
symptoms after taking cinnariáne, sometimes assodated 
vvith depressive íeelings.

High doses o ỉ dnnariũne should be used with caution in 
patients with hypotenslon because of the possibility of 
decreasing blood pressure íurther.

Exirapyramidal disorders. For reỉerence to extrapyra- 
midal disorders assodated with the use of cinnarizine, see 
Flunari2ine, p. 630.1.

HypersensHivity. Immunologically-dehned lichen planus 
pemphigoides has been reported' in a 72-year-old woman 
taking dnnariãne. Lesions began to dear vvhen treatment 
vvas stopped but challenge vvith dnnarízine provoked 
severe itching and reactivation of pigmented lesions. 
Another case2 has also been described.

1. Miyagavva sr et ai. Lỉchen planus pcmphigoídes-like lcsions Inđuced by 
dnnaririne. Br J Dermatol 1985: 112: 607-13.

2. Ramallal M. tt ai. Lichenoid crupUon assocỉaied wỉch ãnnariíine  usc. 
Pharm Worỉd Sà 2002: 24: 2 15-16.

Tinnitus. The Spanish System of Pharmacovigilance had 
received reports1 of tinnitưs assodated vvith caldum-chan- 
nel blockers; some of the reports, induding the one relat- 
ing to dnnarizine, were in patients also receiving other 
ototoxic drugs. VVHO was said to have additional reports 
of tinnitus assodated with caldum-channel blockers 
induding dnnariáne.

1. N arván  M  et ai. Tinnitus with calcium-channcl blodcers. Lứticet 1994; 
343: 1229-30.

Weight gain. There has been a report1 oí vveight gain in 4 
patients who had taken dnnarizine for 1 to 2 years; in all 
cases the vveight gain vvas assodated with increased appe- 
tite.

ỉ. Navarro*Badenes J, tt aì. Weight-gain associated vvith cínnarìzine. Anrt 
Pharmacoỉher 1992; 26: 928-30.

In te ra c tio n s

As for the sedating antihistamines in general, p. 614.3.

P h a n n a c o k in e t ic s

Cinnariáne is absorbed from the gastrointestinal iraa and 
peak plasma concentrations occur 2 to 4 hours alter oral 
doses. It undergoes metabolism and has a halMiíe of 3 to 6 
hours. Cinnarizine is excreted in the faeces mainly as 
unchanged drug, and in the urine predominantly as 
metabolites.

Preparations
Proprietary Preparotions (deuils are given in Volume B)

Single-ingredient Preporotions. Arg.: Dismaren; Fabradn; Folco- 
dal; Natropas; Stugeron; Austria: Cinnabenet; Pericephal; Stut- 
geront; Belg.: Stugeron; Braĩ.: Antigcron; Cinaran; Cinarite; 
Cinarix; Cinazon; Civenim; Cronogeron; Ductogeron; Fluxon; 
Labigeron; Stugerína; Stugeron; Vertigeron; Vemim; Chiíe: 
Cinergil; Siridone; Stugeron; China: Bo Rui Te (MSítĩ); Cz.: 
Cinnabenet; Stugeron; Dcnm.: Sepan; Gr.: Derozin; Geronik; 
Libotasin; Stugeron; Hong Kong: Medozinef; Mosion-6f; 
Stugeron; Urizine; Hung.: Stugeron; India: Avidazinet; Cinact; 
CinadiL- Cinaz; Cingeron; Cini; Cinnasia; Cintac; Cintigo; Cin- 
ven; Cinzan; Diziron; DiznU; Dizzigo; Enưine; Stugeron; Vertir- 
on; Indon.: Meưon; Nariz; Perilas; Stugeron; Venizine; IrL: 
Stugeron; Israel: Stunarone; IlaL: Cinazyn; Stugeron; Toliman; 
MàUtysia: Celenid; Cinna; Cinnaron; Nazin; Stugeron; Upha- 
geron; Mex.: Bulasan; Ceretect; Cisaken; Cyslev; Dilateron-F; 
Dilper-INA Karilex; Oblant; Reynaven; Stugeron; Venoxil; 
Winpan Phũipp.: Cinamin; Cinarin; Cinnabloc; Dizzinon; Nizir- 
an; Stugeron; Verdsin; PorL: Cinon; Stugeron; Rus.: Phezam 
(■PeaaM); Stugeron (CTpyxĩyM); Stugesin (Cryre3HH); S.AỊr.: Pur- 
azinet; Stugeron; Singapore. Celenid; Cinna; Cinnan Cinnar- 
on; Nazin; Stugeron; Vertigon; Spain: Stugeron; Switz.: Cere- 
parf; Cinnageron; Stugeron; Thai.: Bugeron; C-Pela; C-Ricin; 
Celenidt; Cenai; Cerebroad; Ceremin; Cinerine; Cinna; Cinnar; 
Cinnarin; Cinnarine; Cinnatab; Cínnaza; Cinrizine; Fageront; 
KB Gyding; Linazine; Manoron; Medozine; Naridn; Narizine; 
Nazine; Siarizine; Silidn; Sorebral; Stugeron; Stugỉn; Stunot; 
Sturon; Urizmef; Vemarin; TurK: Sefal; UK: Stugeron; Ukr.: 
Stugeron (CiyrepoH); Venez.: Cinaren; Cinarin; Sinven 
Stugeron; Veridn.

Muhi-ingrcdient Preparaiions. Arg.: Cadendal Plus; Cinacris; 
Diíusil: Ribex; Belg.: Arlevertan; Touristil; Braz.:<Coldnn; Exit; 
SureptiL' China: Limai Xin Naolilong (SrỉSTlS); Cz.:
Arleverc Pin.: Arlevert; Rinoman Ger.: Arlevert; Hơng Kơng: 
Cinnasint; SE-25+; Hung.: Arlevert; India: Aridom-C; Adnorm 
C; Cimdom; Cinact-D; Cinadil-D; Cingeron-D; Cinnasia-D; Cin- 
tac-D; Dompon CZ; Dompro-C; Domstal-CZ; Donriz; Kandor 
CZ; Mosic Neurozũie; Paddom-C; Vertigil; lrl: Arleven; ltal. 
Arlevertan; Neth.: Arleven; Primatour; Philipp.: Stugil; Rus.: 
Combiưopil (KoMÕKTpomui): NooCam (HooKom); Omaron
(OMapoK); Piracezine (ĩlHpaueaHH); Spain: Clinadil; Didanúnat; 
Swed.: Arlevert; Rinomar; Switz.: Arlevert; Thai.: Cinnapac; 
UK: Arlevert; Ukr.: Cinatropil (IlHHaTpomui)t; Evrisam

(3apH3aM); Memosam (MeM03aM); Neuro-Norm (HeSpo-HopM) 
Omaron (OHapoM); Phezam {(beaaM).

c l e m a s t i n e  F u m a r a t e

IỀANM, USAN, riNNM)

Clemastina, íumarato de; Clémastine, Fumarate de; Clem- 
astíne Hydrogen Fumarate; Clemastini Fumaras; Fumarato 
de clerTÌastina; HS-592 (demastine); Klemastiinifumaraatti; 
Klemastin fumarầt; Klemastin Hidrojen Fumarat; Klemastin- 
íumarat; ■ Klemastino íumaratas; Klemastyny íumaran; 
Klemasztin-fumarát; Medastine Fu ma ra te; Medoprodine 
Fumarate; KneMacTMHa (CyMapaĩ.
(+)-(2/?)-2-{2-[(R)-4-Chloro-a-methylbenzhydryloxy]ethyl}-1- 
methylpyrrolidine hydrogen fumarate. 
c2, H26CI NO,C,H4O4=460.0
CAS —  15686-51-8 (demastìne); 14976-57-9 (demastìrie 
kimarate).
ATC —  D04AA14; R06AA04.
ATC Vet —  QD04AA14; QR06AA04. 
um  —  19259EGQ3D.

Pharmacopoeias. In Chin.. Eur. (see p. vii), Jpn, and us. 
Ph. Eur. 8: (Clemastine Fumarate). A white or almosi 
white, crystalline powder. Very slightly soluble in vvater 
sparingly soluble in alcohol (70%); slightly soluble ir 
alcohol (50%) and in methyl alcohol. A 10% suspension ir 
vvater has a pH of 3.2 to 4.2.
USP 36: (Clemastine Fumarate). A colouriess to laintỉ} 
yellow, odourless, crystalline povvder. Very slightly solublt 
in vvater; very slightly soluble in chlorolorm; slỉghtly solublt 
in methyl alcohol. pH of a 10% suspension in vvater i: 
betvveen 3.2 to 4.2. Store in airtight containers at í 
temperature not exceeding 25 degrees. Protect from light.

U se s  a n d  A d m in i s t r a t ìo n

Clemastine himarate, a monocthanolamine derivative, is í 
sedating antihistamine vvith antimuscarinic and moderatc 
sedative properties. It has been reponed to have a duratior 
oi action of about 10 to 12 hours. It is used for the 
symptomatic reliel of allergic conditions induding urticarií 
and angioedema (p. 612.3), rhinitis (p. 612.1) anc 
conjunctivitis (p. 611.1), and in pruritic skin disorden
(p. 612.1).

Clcmastine is given as the íumarate although doses are 
expressed in terms of the base. Clemastine (umarate 1.34 mị 
is equivalent to about 1 mg of demastine base. The usua 
oral dose is 1 mg rwice daily. Up to 6 mg daily has beer 
given, particularly for urricaria and angioedema.

Clemastine ỉumarate may be given by intramuscular OI 
slow inưavenous inịection in a total daily dose equivalent tc 
4mg of demastine for acute allergic reactions; foi 
prophylaxis 2 mg is given by inưavenous injection.

For doses in children. see below.
Clemastine lumarate has also bqcn used topically 

although as vvith other antihistamines, there is a risk ot 
sensitisation.

Administration in chiklren. Clemastìne himarate may be 
given to childrcn for the symptomatic reliel oi allergic con- 
ditions ỉnduding rhinitis, angioedema, and pruritic skữ 
disorders. Oral doses, expressed in lerms of demastine, are 
as follows:
• children aged 1 to 3 years, 250 to 500 micrograms twice 

daily
• those aged 3 to 6 years, 500 micrograms tvvice daỉly
• those aged 6 to 12 years, 0.5 to 1 mg rvvice dally 
Children aged ỉ year and over, can be given an 
intramuscular dose equivalcnt to 25 micrograms/kg oí 
demastíne daily, in two divided doses.

A d v e r s e  E ffe c ts  a n d  P r e c a u tio n s

As for the sedating antìhistamines in general, p. 613.1 and 
p. 613.3, respectively.

Breast ỉeeding. The American Academy of Pediatrics1 con- 
siders that dẽmastine should be given vvith caution tc 
breast-íeeding mothers, since it has been assodated vvith 
adverse eílects in the inlant. Drovvsiness, irritability, í 
high-pitched cry, neck stillness, and reỉusal to feed in a
10-wêek-old bréast-fed baby occurred 12 hours after het 
mother started ưeatment with đemastine.2 Clemastine 
was detected in the mother’s breast milk. The baby recov- 
ered and was leeding normally on the day aíter the druị 
was stopped.

1. American Academy of PedUưics. The transíer of drags and othei 
Chemicals into hum ao milk. Ptdiứtría 2001; 108:776-89. [Retỉred Ma) 
2010] Correction. ibid.Ị 1029. Aỉso availabỉe at: http://aappolicy 
aappublicaiions.Org/cgi/coment/full/pediatrics% 3bl08/3/776 (accesset 
08/04/04)

2. Kok  THHG, et a i  Drowsiness due to  cỉemastine transm ỉned in breas 
millc. Lanett 1982; i: 914-15.

AU cross-reíerences reíer tố  entries in Volume A
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Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nomegian Porphyria Cenưe (NAPOS) and 
the Poiphyria Centre Sweden, dassiBes demastine as 
probably porphyrinogenic; it should be prescribed only for 
compelling reasons and precautions should be considered 
in all patients.1

1. The Drug Database for Acute Porphyría. Availabỉe at: http://w w w . 
drugs-poĩphyrỉa.org (accessed 07/10/11)

Interaớions
As ỉor the sedating antihistamines in general, p. 614.3.

pharmacokinetics
Clemastine himarate is rapidly and almost completely 
absorbed from the gastrointestìnal tract and peak plasma 
concentratíons occur 2 to 4 hours after oral use. Unchanged 
drug and metabolites are excreted prindpally in the urine. 
An elũnination halỉ-liỉe oỉ aboụt 21 hours has been 
reported. clemastine is distributed into breast milk. 
Reíerences.

I. Schran HF, íf  ai. The pharmacokineiỉcs and bìoavaỉỉabilỉty of dem astỉne 
and phenylpropanolam ine ỉn  sỉngỉe-component and combinatíon 
íormuiatíons. J  Clin Pharmacol 1996; 36: 911-22.

Preparations
Proprietory Preparotions (đetails are given in Volume E)

Single-ingredient Preparations. Braz.: Agasten; Canad.: Tavist; 
Otinar. Langiing (?&#); Si Nuo Ping (S/răỉT); Tai Wei (3ÊÌÊ); 
Cr.: Tavegyl-h Denrn.: Tavegil; Tavegyl' Ger.: Tavegil; Indùr. 
clamist; Indon.: Tavegyl; Malaysia: Tavedne; Aíex: Tavist; 
Neth.: Tavegil; Tavegyl: Phữipp.: Marsứiine; Tavegyl; Tavist; 
Port: Tavegyl; Tavist; Rus.: Tavegyl (TaBenu); S.Afr.: Tavegylt; 
Spaỉn: Tavegil; S w e d Tavegyl; sũritĩ.: Tavegyl; Turk.: Tavegyl; 
UK: Tavegil; USA: Contac 12 Hour Allergy; Dayhist-1; Tavist 
Allergy. ^

Mulli-ingredient Preporotions. B r a z Emistin; C h in a : Feng Lai 
S p a in : Dexa Tavegil.

Pharmacopoeỉal Preparations
BP 2014: clemastine Oral Solutíon; clemastine Tablets;
USP 36: clemastine Fumarate Tablets.

Clemixole Hydrochloride ỊBANM, riNNMi 
AL-20; Clemĩzól, hidrocloruro de; Clémizole, Chlorhydrate dè; 
Clémizoli Hydróchlorĩdum; riidrocloruro de ctèmiỉdl; 
KneMM30/ia rViflpoxnopnfl.
1-(4-ChlorobenzyD-2-(pyrrolidin-l-ylmethyl)bènzirnĩdázole
hydrochloride. -
C19H20CIN3,HCI=362.3
CAS —  442-52-4 (demừole); ì ì63-36-6 (demiịole hydro- 
chloride).
UNII.—  85W6I13D8M.

P ro ỉịỊe

Clemỉzole hydrochloride is a sedating antihistamỉne 
(p. 610.1). It has been used for the symptomatic relieí of 
allergic conditíons, in pruritìc skin disorders, and in 
comblnation preparations for the tteatment of symptoms of 
the common cold. Clemizole has also been applied topically 
as the hexachlorophene, the sodium sulíate, and the 
undecylate derivatives in topical 'and reaal preparatìons 
combined with corticosteroids and local anaesthetics, 
although as with other antihistamines, there is a risk of 
sensitisation.

See p. 269.2 for the use of demizole penidllin.

Preparations
Proprietary Preparations (details a re  given in Volum e B)

Muhi-ingredient Preparatíons. Arg.: Apracun Braz.: Ultraproct; 
Indort.: UUraproctt; Thai.: Apracur.

Clocinizine Hydrochloride ỊriNNMi
.^ ị^ n r i^ i% --E K Ị^ d li^ f ìk ir )d é ;' Glođniána, hidrodoruro 
-cfể;Clocinizine,Chlorhydrate de; Clocinizini Hydrochlondum; 
Hidrodoruro de donizina; Knoi4MHM3MHa rnflpox/iopufl. ' 
H4-Chlorobenzhydryt)~4-dnnamylpiperazine dihydrochtor-
ide. ■■ ■■■■■■ .... ■
Cj6H37aNj,2HCI=475 9 
CAS -—  298-55-5 (docinmne).
UNII —  AE8KMỊQU3Q

P ro tìle

Clodnizine hydrochloride, a piperazine derivative, is an 
antihistamine (p. 610.1) given orally in combination 
preparations for the symptomatic treatment of upper 
respiratory-tract disorders, often vvith a decongestant.

Preparations
Proprietary Preporations (details are given in Volume B) 
MulH-ingredient Preporations. S p a in : Senioral.

C y d ix in e  IBAN. riNNi

Òdizina; Cydiánum; Cyklịzin; Siklizin; Syklitsiini; l4m<nịí3MH. 
1-Benzhydryl-4-methylpiperazine. - 
CleHJ3Ni =266.4. .
.CAS — 82-92-8 
ATC —  R06AE03.
ATC Vet —  QR06AE03. ■
UNII — ỌRW9FCR9P2.

Pharmacopoeias. In Br.
BP 2014: (Cydizine). A white or creamy vvhite, crystalline 
powder. Practically insoluble in water. It dissolves in most 
organic solvents and in dilute atíds. M.p. about 107 degrees. 
A saturated solution in water has a pH of 7.6 to 8.6.

C yc liz in e  H y d ro c h lo rid e  ỊBANM, riNNMỊ 

Cidiãna, hiđrodoniro de; Óklián-hidroklorid; Ciklizíno 
hidrochloridas; Cydizlne, Chlorhytlrate de; Cydranhydro- 
chlond; Cydiàni Hydrochroridum; Cyklizin hydrochlorid; 
Cykliánhydroklorỉd; Hldrodoruró de ddlãna; Syklitsiinihy- 
drokloridi; Unknn3MHa rnflpoxnopnfl.
CiaHzỉN2,HCI=302.8 
CAS — 303-25-3.
ATC —  R06AE03.
ATC Vet —  QR06AE03.
UNII — W0Ọ1NHP4WE

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Cyđizine Hydrochloride). A white or almost 
white, crystalline powder. Slightly soluble in water and in 
alcohoỉ. Á 2% solũtìon in alcohol 2 vol. and water 3 vol. has 
a pH oí 4.5 to 5.5. Protect from light.
USP 36: (Cydizine Hydrochloridẹ). A white, odourless, 
ctystalline powder or small colouriess crystals. Soluble 1 in 
115 of water and of alcohol and 1 in 75 of chloroíorm; 
insoluble in ether. pH oỉ a 2% solution in alcohol 2 vol. and 
water 3 vol. is between 4.5 and 5.5. Store in airtỉght 
containers. Protect from light.

C yc lix in e  L a c ta te  IBANM, riNNMi

Cidiãna, lactato de; Cyciiane, Lactate de; Cydizini Lactas; 
i Lactato de ddiãna; Um<nM3MHa ílatcraT. 
C18H22N2,C3H603=3565 
CÃS — 5897-19-8.
ẠTC —  R06AE03.
ATC Vet —  QR06AE03.
UNII — 861R00J986. ■ ■

Pharmacopoeias. Br. indudes an injection of cydizine 
lactate.

IncompatibỉIHy. Cydizine lactate is reported to be incom- 
patìble with oxytetracydine hydrochloride, chloitetta- 
cydine hydrochlonde, benzylpenidllin, and Solutions with 
a pH of 6Ì8 or more.

C y d iz in e  T a rtra te  IBANM, riNNM)

Cidizina, tartrato de; Cydizịne, Tartráte de; Cydiàni Tartras; 
Tartrato de đdizina; LịMKnM3MHa TaprpaT. 
CisHaNiQHsOs^lóí 
ATC —  RC6AẼ03.
ATC Vet —  QR06AE03.

Uses and Administration
Cydizine, a piperazine derivative, is a sedating antihist- 
amine with antimuscarinic activity, although the sedative 
eỉỉects are not marked.

It is used as an antiemetic in the management o( nausea 
and vomiting (p. 611.3) induding moúon sickness, 
postoperatìve nausea and vomiting, after radiotherapy, 
and in drug-induced nausea and vomiting. It is induded as 
an antìemetic with some opioids, and in combinaúon 
preparations for the treatment of migraine attacks 
(p. 670.3). Cydizine is also used for the symptomatic 
treatment of vertigo (p. 612.3) caused by Ménière's disease 
and other vestìbular distuibances.

In the management of nausea and vomiting, cydizine 
hydrochlorìde is given in a usual oral dose of 50 mg up to 
three times daily, although up to 200 mg may be given in 24 
hours u necessary. For the prevention of motion sickness, 
the first dose should be given about 30 minutes beíore 
travelling.

Cydizine is given intramuscularly or inưavenously as 
the lactate. Doses of cydizine lactate are similar to those of

cydizine hydrochloride given orally. For the prevention of 
postoperative nausea and vomiting the fiist dose oỉ cyclizine 
lactate should be given about 20 minutes beíore the 
antídpated end of surgery.

Aỉthough not licensed in the UỈC cydizine is also 
available as suppositories on a named-patient basis.

For dosage in children, see below.
CydiTine salts are used as antỉemetics in combination 

vvith morphine or dipipanone; the use of such fixed- 
combination opioid preparations is considered to be 
unsuitable for the prolonged ưeatment that may be 
reqtùred in palliative care. See also under Interactions, 
p. 624.1.

Administration in children. In the management oỉ nausea 
and vomiting children aged 6 to 12 years can be given 
25 mg of cydizine hydrochloride, orally, up to three times 
daily; ọlder children may be given the usual adult dose 
(see above). Although not licensed in the UK the BNFC 
suggests that those aged 1 month to 6 years may be given 
0.5 to.lm g/kg (maximum oí 25 mg) ụp to three times 
daily.

Cydứine lactate injection is not lìcensed ỉor use in 
children in the UK. However, the BNFC suggests the 
following doses may be given by continuous intravenous or 
subcutaneous inỉusion over 24 hours:
• chiỉdren aged 1 month to 2 years: 3 mg/kg
• those aged 2 to 5 years: 50 mg
• those aged 6 to 12 years: 75 mg
• those aged 12 to 18 years: 150mg
Cydizine is also available as suppositories from spedalist 
manuíacturers, but again, is not licensed for this route in the 
UK. The BNFC suggests the íollovving rectal doses máy be 
given, up to three times daily:
• children aged 2 to 6 years: 12.5 mg
• those aged 6 to 12 yèais: 25 mg
• those aged 12 to 18 years, 50 mg

A d v e r s e  E ffe c ts  an d - P rec a u tìo n s

A s for the sedating antìhistamines in general p. 613.1 and 
p. 613.3, respectively. Cydizine may aggravate severe heart 
ỉailure. Hypotension may occur on injection.

Abuse. Cydizinc tablets have been abused either alone or 
vvith opioids for their euphoric eĩíects.1*7 They have been 
taken oraỉly or used to make injections. ĩt has been sug- 
gested that cydizine depcndence may occur when Ít ỉs 
used with opioids in the ưeatment of chronic pain.s Abuse 
of cydizine has been reported in cancer patients receivlng 
it by injection to cohưol chemotherapy- or disease-related 
nausea.9

1. Gott PH. Cydỉzỉne toxicity—ìntentional drug abusc of a proprictary 
andhỉstamine. N  Ertgl J Med 1968; 279: Ỉ96.

2. K ahn A, Harvey GJ. Increatìng oUsuse oỉ cydíxínc. Pharm J  1985; 235: 
706.

3. AUổnson MK. Misuse of cydizỉne. Pharm J 1985; 235: 773.
4. Haỉpin D. M ỉsuse of cydỉzinc. Pharm J 1985; 235: 773.
5. Coùndl of the Pharmaceutícal Sodety of Great Briuin. Saỉes oí 

prcparatíons containỉng cydỉzỉne. Pharm J 1985; 235: 797.
6. Ruben SM / rt al. Cydizinc abuse among a group of opỉatf dependents 

receỉvỉng methadone. Br J  Adắưt 1989; 84:929-34.
7. Bassett KE. et al. C ydiảne abuse by teenagers la  Utah. Am J  Emerg Med 

1996;14:472-4.
8. Hughes A M  Coote J. CycUriue depeadence. Pharm J  1986; 236: 130.
9. BaUey p, Davies À. The mỉsuse/abuse of antỉhỉsĩamine antíemetỉc 

medỉcatỉon (cydỉnne) by cancer patìentí. Paltíat Med 2008; 22: 869-71.

Effects on the blood. Agranulocytosis occurred in a panent 
after 6 weeks of treatment with cycliàne 50 mg three 
times daily.1 The blood count retumed to nonnal once 
cyclizine vvas withdrawn.

1. Colỉier PM. Agranulocytosỉs associated with oral cydinne. BMJ 1986; 
292: 174.

Effects on the heart. In a study1 of 11 patients with severe 
heart íailure, cyclizine produced dẹtrimental haemođy- 
namic e£feas induding increased systemic and pulmonary 
artery pressures and ventricular Đlling pressures, and 
negated the vasodilator eííects of diamorphine. It was sug- 
gested that the use of cydizine shouỉd be avoideđ in 
patìents vvith acute myocardial itưarction or severe heart 
failure.

I .  Tan LB. rt ãl. Detrimenial haemodynamic eSects o ỉ cyclinne In heart 
íailuce. Lanat 1988; 1: 560-1.

Effects on the liver. An 8-year-old gữl developed jaundice 
on 2 occasions aíter taking oral cydizine hydrochloride 
25 mg daily. 'Hypersensitivity hepatịtis' vvas considered 
responsible.1

1. Kew MC. a  ttl. "Hypcnensiúvity hepatỉtứ ' assodated with adminỉnra- 
tìon of q id iá n e .  BMJ 1973; 2: 307.

Porphyria. The Dnig Database for Acute Porphyria, com- 
piled by the Norvvegian Poiphyria Centte (NAPOS) and 
the Porphyria Centte Sweden, dassiBes cydizine as prob- 
ably porphyrinogenic; ỉt shouỉd be prescribed only for

The Symbol t  denotes a preparation no longer actively marketed
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compelling reasons and precautíons should be considered 
in all patíents.1

I .  The Drug Database íor Acute Porphyria. Avaiỉable at: h ttp://w w w . 
dmgs-porphyria.org (accessed 07/10/11)

Preghancy. For discussion oỉ the use of antihistamines in 
pregnancỹ, induding studies involvũig cydizine, see 
p. 614.2.

Interaớions
As for the sedating antihistamines in general, p. 614.3. 
Cydizine may counteract the haemodynatnic benehts of 
opioids (see Eííects on the Heart, p. 623.3) and thỉs should 
be considered belore using preparations that contain a 
combination of cydizine and an opioìd analgesic.

General anaesthetics. For a possible Interaction betvveen 
cydizine premedication and b a r b i tu r a t i  a n a e s th e t ia  see 
under Thiopental, p. 1919.3.

Pharmacokinetics
Cydiãne is absorbed from the gastrointesúnal traa and has 
an onset of aaion vvithin 2 hours. The duration of actìon is 
reported to be about 4 hours. Cyclizine is metabolised in the 
liver to the relatively inaaive metabolite, norcydiáne. Both 
cydiâne and norcyclizine have plasma eliraination half- 
lives of 20 hours. Less than 1% of the total oral dose is 
eliminated in the uríne in 24 hours.

Preparations
Proprietary Preparatiotu (details are given in Volume B)
Single-ingredient Preparotioro. Austria: Echnatol; Denm.: 
Maráne; Fin.: Maránc; Indùr. Medanne; trt: Valoid; Neth.: 
Knúdvat Reỉstablettent; Norw.: Marzine; NZ: Mamnet; Nausi- 
calm; Valoid; S.Afr.: Aculoid; Covamet Emitex; Medazine; 
Nairáne; Pinaloid; Triaãne; Valoid; Smgaporc. Maráne; Switz.: 
Maráne-h UK: Valoid; USA: Bonine for Kids; Cyclivert; Mare- 
zine.
MukHngiedìent Preporolions. Austria: Echnatol Bb Fin.: Vertì- 
pamt; Indùr. Migril; Irt: Cyclimorph; S.Afr.: Cyclimorph; 
Migril; Wellconal; UK: Cydũnorph; Diconalt; Migril.
Phormocopoeial Preparations
BP 2014: Cyditíne lnjection; Cyclinne Tablets; Dipipanone and 
Cydizine Tablets;
USP 36: Cydizine Hydrochloride Tablets.

Cyproheptadine Hydrochloride
IBANM, hnnmi

Ciproheptadina, hidrocloruro dẹ; Ciproheptadin-hidroklorid; 
ClprohepỊtadino hidrodoridas; (ĩyproheptadine, chlorhydrate 
de; Cypróheptadinhydrochlorid; Cyproheptadin-hydrochlor- 
id seskvihydrát; Cyproheptadinhydroklorid; Cyproheptadini 
hydrochloridum; Cyproheptadini Hydrochloridum Sesquihy- 
dricum;- Hidrodoruro de dproheptadiria; Siproheptadin 

, Hidroklọrũc. Syproheptadiinihydrọkloridi; LịnnporerTTaAMHa 
rMflpoxnopnfl.';-'

’ 4-(5H-Dibenzò[a,dlcyclohepten-5-ylidene)-l-methylpiperi- 
dine hyárochlọride sesquihydrate. 
c 2, H21 N,H0,ì  VỈH2O=350.9
C4S —  • 129-03-3: (cyproheptadine); 969-33-5 (anhydrous 
cyproheptơdine hydrochloride); 41354-29-4 (cyproheptadine 

ihydrodilòdde sesÌỊUÌhydrate):
ATC—  R06AX02:
ATC Vet —  QRÒ6ẰX02.
UND —  NJ82J0F8QC

Pharmacopoeiaỉ. In Chín.. Eur. (see p. vii). Jpn, and us.
Ph. Eur. 8: (Cyproheptadine Hydrođiloride). A white or 
slightly yellow, õystalllne powder. slightly soluble in water; 
sparingly soluble in alcohol; heely soluble in methyl 
alcohol. Protect from light.
USP 36: (Cỵproheptadine Hydrochloride). A white to 
slightly yeUow, odourless or practically odourless, cryst- 
allinepowder. Soluble 1 in 275 of vvater, 1 in 35 of alcohol, 1 
in 26 of chloroíorm, and 1 in 1.5 of methyl alcohol; 
practically insoluble in ether.

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

Cyproheptadine, a piperidine derivative, is a sedating 
antìhistamine with antimuscarinic, serotonin-antagonist 
and caldum-channel bloddng actions. It is used as the 
hydrochloride for the symptomatic relieí ol allergic 
conditions induding urticaria and angioedema (p. 612.3), 
rhinitis (p. 612.1) and conjunctivitis (p. 611.1), and in 
pruritic skin disorders (p. 612.1). Other uses indude the 
management of migiaine (p. 611.3). Cyproheptadine 
hydrochloride is given as the sesquihydrãte although 
doses are expressed in terms of the anhydrous substance. I 
Anhydrous cyproheptadine hydiochloride lOmg is equiva- ỉ

lent to about 11 mg of cyproheptadine hydrochloríde 
sesquihydrate.

For allergic conditions and prurìtus the oral dose is 
initially 4mg three times daily, adjusted as necessary. The 
average dose reqmrement is 12 to 16 mg daily in three or 
ỉour divided doses, but up to 32 mg daily may occasionally 
be necessaiy. Cyproheptadinc is not recommended in 
debilitated elderly patients. For dosage ìn chiỉdren, see 
below.

A dose of 4  mg is used for both prophylaxis and ơeatment 
of migraine and other vascular headachcs and may be 
repeated after 30 minutes; patients who respond usually 
obtain relieỉ with 8 mg, and this dose should not be 
exceeded vvỉthin a 4- to 6-hour period. A maintenance dose 
of 4 mg may be given every 4 to 6 hours.

Other cyproheptadine salts that have been given orally 
indude the acetylaspartate, aspartate, cydamate, orotate, 
acefyllinate (7-theophyIlineacetate), and the pyridoxal 
phosphate salt (dihexaáne).

Administration in children. For allergic conditions and 
pruritus, the oral dose of cyproheptadine hydrochloride 
for children aged 2 to 6 years is 2 mg two or three times 
daily. This may be increased to a maximum of 12 mg daily 
if necessary. For children aged 7 to 14 years, 4mg two or 
three times daily may be given, increased up to a maxi- 
mirai of 16mg daily.

Abdominal migraine. Cyproheptadine has been tĩied in 
the prophylactic treatment of children vvith abdominal 
migraine (see Pizotifen, p. 678.2).

Angina pectoris. Cyproheptadine was used successíully to 
treat 2 patients vvith Prinzmeta]'s angina (p. 1254.3) 
reíractory to Standard ưeatment with caldum-channel 
blockers and nitrates.1 Serotonin is an important endo- 
crine mediator of coronary vasospasm and the benelidal 
eííects of cyproheptadine wcre attributed to its activity as 

{ a serotonin antagonist.
1. Schecter AD, et aỉ. Reỉractory Prinzmetal angina treated vviih 

cyproheptadine. Ann ỉnicm Mcd 1994; Ỉ2 Ỉ: 113-14.

Appetite disorders. Cyproheptadine has been vvidely used 
as an appetite stimulant, induding for anorexia nervosa 
and cachexia (see under Megestrol, p. 2289.3), but in the 
long-term appears to have Iittle value in produdng weight 
gain and such use is no longer generally recommended. 
There has been concem that cyproheptadine was being 
promoted and used inappropriately as an appetite stimu- 
lant in some developing countríes.1 

1. Anonymous. Cyprohepudine: no lon(cr promoted ai an appctíic 
stimuỉant. WH0 Dru$ 7/1/1994; 8: 66.

Carcinoid syndrome. The management ot neuroendociine 
tumours (p. 716.3) is largely symptomatic. Cyprohepta- 
dine hydrochloride, a serotonin antagonist, has had lim- 
ited success in relieving symptoms such as diarrhoea but 
somatostatin analogues may now be preíerred.1 It has 
been used successhiUy with lendonine, aprotinin, methyl- 
prednisolone, and antibaaeríals to prevent compLications 
arising hom release of tumour metabolites during hepatic 
embolisation, a procedure sometimes used to relieve the 
symptoms of carcinoid syndrome.2 There have been a few 
reports of tumour regression, in addition to symptomatic 
conơol, aíter treatment of cardnoid tumours vvith cypro- 
heptadine.3-4

1. Caplỉn ME. tì al. Carcỉnoỉd tum our. Lanctì 1998; 352: 799-803.
2. M aton PN, t ì  ai. Role of hepaiic arteriaỉ embotisatỉon ỉn the cardnoid 

syndrome. BMJ 1983; 287: 932-5. Correcũon to dosage. ibỉd.; 1664.
3. Harris AU Smỉth IE. Regressỉon oỉ cardnoid tum our vriửì cyprohepta- 

dine. BMJ ỉ  982; 285: 475.
4. L d tner SP, t ì  ai. Partia) renũsnon oí cardnoíd rumor ỉn response to 

cyproheptadine. Ann ỉniem Meấ 1989; 111: 760-1.

Serotonin syndrome. Cyproheptadine has been success- 
íully used to tteat the serotonin syndrome (p. 443.2) in 
patients vvho have developed the syndrome aỉter 
overdoses involving serotonergic drugs or who have had 
their antidepressant therapy changed without an adequate 
wash-out period.12

1. Lappin Ri. A uch indo ỉỉ EL. Treamicni al che seratonin syndrome with 
cyproheptadỉne. N  Engỉ J Med ỉ 994; 331: 1021-2.

2. McDaniei w w .  Seroionín syndrome: cariy m anagement w ith cypro- 
hepuđine. Ann Pharmacoỉhcr 2001; 35: 870-3.

Sexual dysfundion. Cyproheptadine has been tried in the 
management of sexual dysíunction induced by SSRIs (see 
EHects on Sexual Function under Fluoxetine, p. 421.1) 
but may possibly reduce the efficacy of the SSRL

A d v e r s e  E ffe c ts  a n d  P r e c a u tìo n s

As for the sedating antihistamines in general, p. 613.1 and 
p. 613.3, respectively. lncreased appetìte and weight gain 
may occur with cyproheptadine.

Abuse. Dependence developed in a patient who took 
about 180 mg of oral cyproheptadine daily for 5 years.1 

1. Craven JU  Rodỉn GM. Cyproheptadỉne dependence assodaỉed with an 
atypicaỉ somatoíorm dỉsorder. Can J  Psychiatry 1987; 32: 143-5.

Effects on the nervous System. Antimuscarinic toxid y 
manUest by haỉludnatỉons and agitation developcd in a >- 
year-old child taking cyproheptadine 4mg tvvice daily í >r 
migraỉne prophylaxis.1

1. Watemberg NM, t ì  a i  Central antỉdiolinergỉc syndrome on therapeu ỉc 
đoses o í cyprohepttdine. Peắiatria 1999; 103: 158-60.

Interference with diognostic tests. Cyproheptadũ e 
reduced hypoglycaeriiia-induced growth hormone secr :- 
tion by betvveen 5 and 97% in 8 healthy subjects.‘ It w  IS 
suggested that cyproheptadine therapy should be stoppt d 
beíore giving a pituitary function test that used grovvih 
hormone response to insulin-induced hypoglycaemia.

UK licensed product intormation States that cyprohept I- 
dine may cause a íalse positive test result for tricyd c 
antidepressants in urine or serum.

1. Bivens CH, t ì  ai. Inhibition of hypoglycaemia-induced growth hormoi r  
secretion by the serotonin amagonisis cyproheptadine and meth '■ 
sergide. N Éngi J Med 1973; 289: 236-9.

Porphyria. The Drug Database for Acute Porphyria, con - 
piled by the Nonvegian Porphyria Centre (NAPOS) ard 
the Porphyria Centre Svvedcn. dassihes cyproheptadine . s 
possibly porphyrinogenic; it should be used only when n 0 
saỉer altemative is available and precautions should te  
considered in vulnerable patients.1

1. The Dnig Database ỉor Acute Porphyria. Avaitable at: hitp://wwn /. 
drugs-porphyria.org (aecessed ỈS /1 0 /ll)

I n te r a d io n s

As for the sedating antihistamines in general, p. 614.3.

Antidepressants. For reports suggesting that cyprohepti - 
dine can reduce the efflcacy of SSRls, see under Fluo> - 
etine, p. 424.2. Cyproheptadìne may interíere with diag- 
nosóc tests ior tricydic antidepressants, see above.

P h a r m a c o k in e t ic s

Aíter absorptỉon from the gasưointestinal ưaa, cypro- 
heptadine hydrochloride undergoes almost complete 
metabolism. Metabolites are excreted prindpally in the 
uríne as conjugates, and also in the faeces.

Preparatíons
Propõetary Preparations (details are given in Volume B)

Single-ingredient Preparatíom. AustraL: Periactm; Austria: Peri- 
actin; Belg.: Periactin; B r a z .:  Periatin; Chũi: Vitemum; Cz.: 
Peritol; F r.: Periactine: C er .: Peritol; Gr.: Adekin; Istam-Far; 
Kulinet; Periactint; Hong Kong: Appetìnt; CH Syrupt; Cyprc- 
dinet; Cyprogin; Uni-Heptadinef; Hung.: Peritol; India: Ad 1 
App; Anabol; Apedin; Apel; Apenorm; Apeplus; Apetamii; 
App-Up; Appetidin; Aptaun Bal-Riactin; Sedel; Ciplacún; Cyp- 
L; Cypgo; Cyphoden; Cyproden; Hito-EN; Hungree; Indocyi ; 
Peritol; Practin; Indon.: Alphahistt; Apeton; Cydilart; Cylat-f; 
Ennamax; Esprocy: Glocyp; Heptasan: Lexahist; Poncohist' Prc ■ 
futf; Prohessen; Pronicy; Sinapdin+; /ri: Periactint; IúL: Peri • 
actin; M e x .: Vitemum; Neth.: Periactin; NZ: Periactin; Pol: 
PeritoL' Port.: Vitemum; Rus.: Peritol (IlepHToa); S-Afr.: Cipla- 
Actin; Periactin; S in g a p o re :  Cyprotin; Peiiactỉn-1-; Piỉỉan; S p a ỉ r : 
Periactin; Vitemum; Swed.: Periactìnt; Thai.: Anpro; Cycodine: 
Cyheptine; Cyprocap; Cyprodine; Cyprogin; Cypronam; Cyprc 
no; Cypropicco; Cyprosian; Cyprotec Hepdinef; Periactúi 
Polytab; Turk.: Prakten; Sipraktin; UK: Periactin; ukr.: Peritc; 
(riepHTOh); Venez.: Cyprodin.
MulH-ingredient Preparotions. A rg .: Apeplus; Apetitol Forte 
Ciprocort; Ciprovit Caỉdo; Ciprovit Energiiante: Ciprovit Mag 
nesico; Mikesan; Potendl; Sudevil Vita; B r a z .:  Apetivii BC 
Apetiviton BC; Apevinat BC; Apevitin BC; Apmed; Cobactin 
Cobaglobal; Cobavit; Cobavital; Petivit BC; Trimetabolt; chữt 
Apeưol Orodina; Peracon; Revil; Rodepan; Vitemum Vitami 
nado; H o n g  K o n g : Calbolexỷ; Calibo chevvablet; Lysinevita-) 
Petina Compound; Tres Orix Fortef; Tricavitat; Vigueurt 
In d ia :  Anorexin Plus; Apel-G; Apenic Apirich; Apitus-TC 
App-Up; Appe-Care; Appet; Appetidin; Asi-Liv; Atric plus; AU2 
Bio Cyp; Chocy; Cipliv; Clydin; Cyaptin With Caldum; Cyap 
tin-SF; Cyaptin; Cydine; Cyp-L; Cypee; Cypine-TS; Cypolin 
Cypon DPS; Cypõn-I; Cypõn; Cyprea-T; Cypro-L; Cypro 
Cyprobit; Cyprovval; Cyproz; Decyp-P; Devlup; Porliv; Fortil 
Grovvise; Hapeast; Hapeast; Hepsandinn; Hypetin; In-OZ; Kar 
natakaiv; Lecyp; Iivpron; LSky; Lycyp; M-Cyp; NBTone; O-AP 
Oraxin; Orliv; M ex.: Ciprolisína; Pangavit Pediatrico; Rocavit 
S p a ù t:  Anti-Anorex Triple; Covitasa B12; Desaưol; Medenor 
ext; Novogumil: Pantobamin; Pranio; Stolina; Tonico Juven- 
tus; Trúnetabol; Trolorex PepsiCo-); Vita Menal; u k r . :  Trimeta 
bol (TpHMeraổoa); V enez.: Cyprodéx.
pharmacopoeiol Preparatiora
BP 2014: Cyproheptadine Tablets;
USP 36: Cyproheptadine Hydrochloride Syrup; Cyproheptadinc 
Hydrochloride Tablets.

All cross-reíerences reíer tó entries in Volume A
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Deptropine Citrate IBANM, riNNM)

Citrato de deptropina; Deptropiinisitraatti; Depữopina, 
citrato de; Deptropincitrat; Depưopin-citrát; Deptropine, 
Citrate de; Đeptropini Citras; Đeptropino citratas; Dibenz- 
heptropine Oơate; flerrrponnHa UmpaT.
(1 ft,3r,5S)-3-(10,11 -Đihydro-5H-dibenzo[a,d]cyclohepten-5- 
yloxy)tropane dihydrogen đtrate.
C23H27NO,C6H80 7=525:6 '
CA5 —  604-51-3 (deptropine); 2169-75-7 (deptropine citrate). 
ATC —  R06AX16.
ATC Vet —  QR06AX16.
um  —  0SLwi3xm .

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Depưopine Ciữate). A vvhite or almost white, 
microcrystalline powder. Very slighdy soluble in water and 
in dehydrated alcohol; practically insoluble in dichlor- 
omethane. A saturated solutìon in vvater has a pH of 3.7 to 
4.5. Protect (rom light.

ProỊỊỊe
Deptropine dtrate is a sedating anáhistamine (p. 610.1) 
with a marked anómuscarinicactìon. It was given by mouth 
mainly in the treatment of rêspiratory-tract disorders.

D e s lo ra ta d in e  IBAN, USAN, riNNỊ 

Descarboethoxyíoratadine; Descầrboetoxiloratadina; Deslòr- 
atadin; Desloratadina; Desloratadinum; Sch-34117; /Ịe3íiop- 
aĩaflMH.
8-Chloro-6,1 l-d ihyđrò-11 (4-piperiđylidene)-5H-benzo[5,6] 
cydohepta[1,2-b]pyridine.

:C),H I9CIN2=31Ó.8 "  ,
CAS —  100643-71-8.
ATC —  R06AX27.
ATC Vet —  QR06AX27.
UNII —  FVF865388R.

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Desloratadine). A white or almost white 
powder. Very slightly soluble or practically insoluble in 
water; freely soluble in alcohol; slightly soluble or very 
slightly soluble in heptane. It shows polymorphism.

ProẾ/e
Desloratadine, the mạịor, active metabolite of loratadine 
(p. 633.2), is a non-sedating antihistamine. Desloratadine is 
used in the symptomatic relieỉ of allergic conditions 
induding rhinitis (p. 612.1) and urticaría (p. 612.3).

Desloratadine is given in an oral dose of 5 mg once daiỉy. 
It is also used with a decongestant such as pseudoephe- 

drine sulíate.
For dosage in children, and in hepatic or renal 

impairment, see below.

Reíerences.
1. McClellan K  Ja r ró  B. Desloratadine. Drugs 2001; 61: 739-96.
2. Simons FER. ed. Desloratadine: dinical pham ucoldnetics o í a novel H| 

recepcor antagonist. Ciin Pharmacohntì 2002; 41 (suppi I): 1-44.
3. LLrnon L, Kodder DR. Desỉoratadine: a nonsedatỉng antihisum ine. Ánn 

Pharmacother 2003; 37: 237-46. Correction. ữid.] 434.
4. Murdoch Da tì  ai. Desloratadine: ao updatc of ỉts cfficacy ỉn the 

m anagem ent oí alỉergỉc disorders. Drugs 2003; 63: 2031-77.
3. Berger VVE. The saỉety and e£fĩcacy of desỉoraudine íor the management 

of aỉỉergỉc dỉscase. Drug Saftíy 2003; 20: 1101-18.
6. Canonica GW. tì  ai. Efflcacy oỉ desloratadine ỉn the treatm ent o í aỉlergic 

rhinitis: a meta-analysis o ỉ randomỉzed, double-blind, controUed trỉals. 
Aỉlergy 2007; 62: 359-66.

7. Layton Da tì ai. Examining the tolerability of the non-sedating 
antihistam ỉne desỉoratadỉne; a prescrỉption-event monitoring study in 
Engỉand. Drus Safety 2009; 32: 169-79.

Adminbtration in children. In the UK, desloratadine is 
licensed for use in children aged 1 year and over in the 
ưeatment of allergic rhinitis and urticaria; in the USA, it 
may be given to those aged 6 months and over for peren- 
nial allergic rhinitiỉ and urtícaria and to those aged 2 years 
and over for seasonal allergic rhinitis.

Regardless of inđication, oral doses of desloratadine are 
as foIlows:
• children aged 6 to 11 months: 1 mg once daily
• those aged 1 to 5 years: 1.25 mg once daily
• those aged 6 to 11 years: 2.5 mg once daily.

Reíerences.
1. Gupta Sa t ì  a l  Phannacoldnetics of desỉoratadỉne ỉn chỉldren betvveen 2 

and  11 years of age. Br J  Qin PHarmacol 2007; 63: 334-40.
2. Gupta SKa t ì  al. Desỉoratadỉne dosè selectỉon ỉn chỉldren ageđ 6 months 

to  2 years: comparỉson o ỉ populatỉon pharmacokinetícs betw een 
đ ù ld ren  and aduỉts. Br J  Qin Pharmacoi 2007; 64 :174-84 .

Administrotion in hepatic or renal impairment. us
licensed product inỉormation reconunends that patients 
vvith hepatic or renal tmpairment should be given đeslora- 
tadine 5 mg orally on altemate days initìally.

Breast feeding. Desloratadine is distributed ũito breast 
milk and consequently UK and us licensed product iníor- 
mation does not recommend its use during breast leeding. 
For a discussion of the use of ỉo ra ta d in e  in breast leeding, 
see under Ađverse Eííects and Precautions, p. 633.2.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassihes desloratadine as 
probably not porphyrinogenic; it may be used as a drug of 
fírst choice and no precautiọns are needed.1 

1. The Drug Database ỉor Acute Porphyrỉa. Available at: h ttp://w w w . 
drugs-porphyria.org (accessed 07/10/11)

Pregnancy. Desloratadine was not teratogenỉc in a n im a l  
studies; however, product iníonnation recommends it 
should be used with caution, ư at all, in pregnant women.

For a discussion of the use of loratadine in pregnancy, see 
under Adverse EHects and Precautíons, p. 633.3.

Preparations
Proprietary Preparatiom (details are given in Volume B)
Single-ingredient PreparoKoru. Arg.: Aerius; Delorat; Desalen 
Deslo; Frenalen Hexalen Novo Alerpriv; Predualergin; AustraL: 
Aerius; Claiamaxt; Austria: Aerius; Beíg.: Aerius; Braz.: Alera- 
dina; Desalex; Deslorana; Destadin; Canad.: Aerius; ơtũe: Aer- 
ius; D-Histaplus; Deslocross; Despeval; Despex; Mailen; Neo 
Larmax; Neo-Allediyl; Neodariúne; Neohystìdan Rlnaid; Rino- 
filax; China: Aerius (S S S ) ;  Dhengsai (% £$); Fu Bi Ding 
(^^DT); Xin Ming Tlng (■fầ®?T); Cz.\ Aerius; Azomyr; Neo- 
darityn; Denm.: Aerius; Dasselta; Fin.: Aerius; Fr.: Aerius; 
Ger.: Aerius; Gr.: Aerius; Azomyr Neodarityn; Hong Kong-. 
Aerius; Hung.: Aerius; India: Alerdain; Allerede; Allergesic D- 
Loratin; D-Lordex; Dazit; Delorta; Delodd; Des-OD; Desent; 
Deslor; Desloriv; Desnova; Dexly; Dilora; DYL; Lorday; Loreta; 
Neoloridin; Nucope; Otrivin-Alert; Indon.: Aerius; IrL: Aerius; 
Azomyn Dasselta; Neodarityn; Israel: Aerius; ItaL: Aerius; 
Azomyr; Eíestad; Neokatalb Malaysia: Aeriưs; Aíex.: Aviant; 
Azomyr; Linidine; Neth.: Aerius; Azomyn Dasselta; Deslora- 
sam; Lodesdineta; Neodarityn; Norw.: Aeiius; NZ: Aerius; Clar- 
amax; phũipp.: Aerius; Pol.: Aerius; Azomyr; Neodarityn; 
Port: Aerius; Azomyr; Neodarityn; Rus.: Aerius (3pHyc); Lor- 
destin (JIopaeCTHH); S.Afr.: Dazit; Desavrây; Deselex; Desodene; 
Singapore: Aerius; Spain: Aerius; Azomyr; Dasselta; Sweí: 
Aerius; Dasselta; Switz.: Aeríus; Thai.: Aerius; Turk.: Aerius; 
Doxaăn; Lordes; UK: Neodarityn; Ukr.: Aerius (3pnyc); Aller- 
gostop (Anneprocron); Desorus (He30pyc)t; Edem (3flCM); Eridez 
(3paaea); Loratek (hoparex); USA: clarinex; Veneĩ.: Aerius; 
Desalex; Deslotat; Esparũin; Mailen.
MubHngredient Preparotions. Arg.: Desaler Cort; Frenaler Con; 
Hexaler Cort; Hexaler Plus; Belg.: Aerínaze; Canad.: Aeriuỉ 
Dual Action 12 Hour; Cz.: Aerinaze; Gr.: Aerinaze; Ịndia: DM; 
DYL-AX DYL-D; Mondeslor; Neoloridin-D; Nucope-AD; IrL: 
Aerinaze; Israel: Aerinaze; Neth.: Aerinaze; PoL: Aerinaze; 
PorL: Aerinaze; singapore: Aerius D-12; USA: Clarlnex-D.

Dimenhydrỉnate (BAN, riNNi 

Chloranautine; Dimenhidrinat Dimenhiđrinât; Dimenhidri- 
'natas; Dimenhidrinato; Dimenhydramina; Dimenhydrinaàtti; 
Dimenhyđrinát; Dimenhydrinát; Diménhydrinate; Dimenhy- 
drinatum; Diphenhydramine Teoclate; Diphenhydramine 
Theoclate; flMMeHrnflpnHaT.
The diphenhydramine salt o f 8<hlorotheophyíline.
C17H2,NO,C7H7aN 4O2=470.0
CẢS —  523-87-5.
ATC —  R06AA02.
ATC Vet —  QR06AA02.
UN1I —  M37PER5C

Pharmacopoeias. In Chín., Eur. (see p. vii), Jpn, and us.
Ph. Eur. 8: (Dimenhydrinate). A white or almost white, 
crystalline powder or colourless crystals. M.p. 102 degrees to 
106 degrees. slightly soluble in water; freely soluble in 
alcohol. A saturated solution in water has a pH of 7.1 to 7.6. 
USP 36: (Dimenhydrinate). A white, odourless, crystalline 
powder. slightly soluble in water; treely soluble in alcohol 
and in chlorolorm; spáringly soluble in ether.

IrKotnpalibility. Dimenhydrinate has been reponed to be 
incompatible in solution with many compounds; those 
most likely to be encountered indude: aminophylline, 
glycopyrronium bromide, hydrocortisone sodium sucdn- 
ate, hydroxyzine hydrochloride, meglumine adipiodone, 
some phenothiazines, and some soluble barbiturates.

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

Dimenhydrinate, a monoethanolamine derivative, is a 
sedating antihistamine vvith antũnuscarinic and signiScant 
sedative eKects. It is used maỉnly as an antiemetic in the 
preventíon and treatment of modon sickness (p. 611.3). It is 
also used for the symptomatic ưeatment oỉ nausea and 
vertigo caused by Ménière's disease and other vestibular 
disturbances (see Vertỉgo, p. 612.3).

The usual oral dose of dúnenhydrinate is 50 to 100 mg, 
given 3 or 4 times daily. For the prevention of motíon 
sickness, the first dose shouỉd be given at least 30 minutes 
beíore travelling.

Dimenhydrìnate may be given parenterally in usual 
doses of 50 mg, a concentration of 5% being used for 
intramuscular injecdon and 0.5% for slow inttavenous 
injectìon (usualỉy over 2 minutes).

For doses in children, see below.
Dimenhydrinate has also been given by the rectal route.

Adminiỉlration in chitdren. Dimenhydrinate can be given 
to children for the symptomatic treatment of náusea and 
vomiting assodated with various conditìons. The following 
doses may be given orally, depending on age:
• chiỉdren aged 2 to 6 years: 12.5 to 25 mg every 6 to 8 

hours to a maximum õỉ 75 mg daily
• those aged 6 to 12 yeaxs: 25 to 50 mg every 6 to 8 hours to 

a maximum of 150 mg daily
For the prevention of motion sickness, the first dose should 
be given at least 30 minutes beíore trávelling.

Altematively, children have been given dimenhydrinate 
intramuscularlỹ, in a dose of 1.25 mg/kg four tũiies daily to a 
maximum oí 300 mg daily.

Children and adolescents aged 12 yeais and over may be 
given usual adult doses, see above

A d v e r s e  E ffec ts  a n d  P r e c a u tìo n s

As íor the sedating antíhũtamines in general, p. 613.1 and 
p. 613.3, respectively.

EHecta on ihe eyes. Dimenhydrinate lOOmg, gi ven at 4- 
hourly intervals for 3 doses, vvas found to aỉlect colour dis- 
crimination, night Vision, reaction time, and stereopsis.1

1. Luria SM. t ì  ai. Eữeas oí aspữỉn and dỉmenhydrinate (Dramamỉne) on 
vỉsuaỉ processes. Br J  ũ in  Phamaeol 1979; 7: 585-93.

Pregnancy. For dỉscussion of the use of antihistamines in 
pregnancỹ, ứiduding a 'suggestion of a relationship 
bervveen cardiovascular ddẹcts or inguinal hemia and 
dimenhydrinate exposure, see p. 614.2.

Ịn te ra c tìo n s

As for the sedating antihistamines in general, p. 614.3.

Preparotìons
PropHetary Preparations (details are given in Volume B)
Single-ingredienl Preparotions. Arg.: Agirax; Dr Amin;
Dramamlne; Vertigmine; AustraL: Dramaminet; Austria: Erae- 
dyb Travel-Gum; Vertìrosan; Belg.: Paranauslnet; Braz.: 
DramamineỶ; Dramin; Neodrin; Canad.: Anti-Nauseant; Anti- 
Nauseet; Childrens Motion Sickness Liquid; Dinate; Gravol; 
Motion Sickness+; Nauseatol; Novo-Dũnenatê: Travel Tabs; 
Chile-. Mareamin; china: Yi Han Nũng ); Cz.: Travel-
Gum; Fr.: Náusicalm; Gír.: ReiseGc Reisetablettenf; Superpep; 
Vertigo-Vomex; Vomacurt; Vomex A' Gr.: Baderol; Dravom; 
Drimen; Retagen Travelgum; Vertirosan; Vomex A' Hong 
Kong: Dimatet; Dimenate; Garcol; Gravol; Gravolvickt; Neo- 
Diphenaminet; Novomin; Setmenate; Synavolt; Uni-Hydrint; 
Hung.: Daedalon; Daedalonetta; Indùr. Dramamine; Draminate; 
Gravob Indon.: Dramamine; StopmunỶ; Israel: Travamin; ItaL: 
Lomarin; Motozinat; Travelgum; Valontan; Xamamina; Malay- 
sia: Dimenate; Diamaminet; Driminate; Hydrinate; Novomin; 
Votmine; Zoranate; Mex.: Apo-Mina; Dimicaps; Dramamine; 
Dramit-GB; Vomisin; NZ: Dramanúne-ị-; Phữipp.: Emes; Gravol; 
Pol.: Aviomarin; Port.: Draminal; Enjomin; Vlabom; Vomidrine; 
Rus.: Dramina (HpaMMHa); Sieỉ (Ch3jis); Singapore. Dúnenate: 
Dramaminet; Medrinate; Novomin; Votmine; Spain: Biodrami- 
na; Cinlaman Travel Well; SweẽL: Amosyt; Calma; Switz.: 
Anteminet; Trawell; Thai.: Denim; Dimenine; Dimeno; Dime- 
sian; Dimin; Dimonate; Divomit; Dramaminet; Dramine; Gra- 
v o lf; KB Dram ỉne; M otỉvan; N ausam ỉnef; Navam in; Phrache- 
dif; Vomen; Turk.: Anti-Em; Dramamine; Xamamina; UAE: 
Dizinil; Ukr.: Dramina (HpaMHHa); USA: Dimetabs; Dinatet; 
Dramaminet; Dramanate; Dymenate; Triptone; Venez.: Viaje- 
san.
Mubi-ingrecfient Preporaiions. AustraL: TravacaỊm; Austria: 
Neo-Emedyl; Synkapton; Vertirosan Vitamin Bs; Belg.: Arlever- 
tan; Braz.: Dramin B.6 DL; Dramin B6; Nausicalm; Nausilon B6; 
Canad.: Graveigolt; Cz.: Arievett; MigraeHuxt; Fin.: Arievert; 
Fr.: Mercalm; Ger.: Arieverc Gr.: Vertigo-Vomex; Hong Kong: 
Rhinocapt; Hung.: Adevert; Indon.: Dramasine; IrL: Arievert 
Ital.: Arlevertan; Mex.: Bomine; Neth.: Arlevert; Rụs.: Synkap- 
ton (CHHxanroH); Spain: Acetuber; Biodramina Caíeina; Cinía- 
mar Caỉeina; Saldeva; Salvarina; Swed.: Adevert; Switz.i Ante- 
min compositum; Arievert; Coop Vitalityt; Dragees conữe les 
maux de voyaget; Gem Voyagẽ Dragees Contre les maux 'de 
voyage; Rhin-X; Rhinocap; Rotpunkt Apotheke dragees coiitte 
les maux de voyage; Tesero Voyage; Thai.: Roxine; UK: Aile- 
vert
Phonnocopoeial Preporotiorư
BP 2014: Dimenhydrinate Tablets;
USP 36: Dimenhydrinate Injectlon; Dlmenhydrinate Syrup; 
Dimenhydrinate Tablets.

The Symbol t  denotes a preparation no longer actively marketed

http://www


626 Antihistamines

D im e tin d e n e  M a le a te  ỊBANM, riNNMì 

JÍ)iméthiộdẽnẹ. tyạlẹate; (USAN); Dimethịndenẹ Maleạte; 
DimethpyHndené;' Malèate; Dimethylpyrindene. Maleate; 

■Dịmetindeerũra.ạleaatti;. Oimetinden Maíeạt; DinỊétlndène, 
Maíéate' dè;> Dimetindenl Maleas; ĐirTỊetindenmaleat; 
Dimetindén-maleát; •' Dimetinden-maleìnác Dimetindeno 
maleatas; Dimetirídeno, rhaleato de; Maleatò de dimetindỊe- 
nọ;NSC-l 07677; Su-6518; flnMeTMHfleHá Maneat ■ 
NAFDimethyl-2-{3-[1 -(2: pyridyl)ethyl]-1 tf-ĩnden-2-yl}ethyla- 
mine hydrogen maleate.

• c ^ N V q H A M Ọ S - s - '- ' '
G4S : T7-;5636-83rSI (dìmetindene); 3614-69-5 (dimetinderie 
maléàtẽ). * • '
ATC —  D04AA13; R06ÁB03.
ATC Vet— ~QD04AA13; ỌR06AB03.
ỤNII — r 6LL6OJ9E0O.

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eiư. 8: (Dimetindene Maleate). A white to almost 
white, crystalline powder. slightly soluble in vvater; soluble 
in methyl alcohol. Protect from light.

ProỊiỊe
Dimetindene maleate, an alkylamine derivative. is a 
sedating antihistamine (p. 610.1); it is mildly sedative and 
is reported to have mast-cell stabilising propenies. It Ls used 
for the symptomatic relieí of allergic conditions induding 
urticaria and angioedema (p. 612.3) and rhinitis (p. 612.1), 
and in prurític skin dỉsorders (p. 612.1). It is also used in 
compound preparations for the symptomatic treatment of 
coughs and thê common cold (p. 611.2).

Dimetlndene maleate is given in an oral dose of 1 to 2 mg 
three túries daily; modihed-release preparations are also 
available. It may also be given by the intravenous route. 
Dimetindene maleate ỉs applied topically as a 0.1 % gel OI 
lotion although, as with Other antihistamỉnes, there is a risk 
of sensitisation. It is used in a sưength of 0.025% in 
compound nasal preparations.

Preparatìons
Propõetary Preparqtions (details are givcn in Volume B)
Single-ingre<£ent Preparations. Austrũr. Fenistil; Belg.: FenistiL' 
Cz.: Fenistil; Cer.: Fenistil; Gr.: Fenistil; Specisun; Hung.: Fenis- 
til; India: Foristal; ínđon.: Fenistil; Israel: Fenistil; ItaL: penistil; 
Neth.: Fenistil; Phũipp.: Feniỉtíl; PoL: Fenistil; PorL: Fenistil; 
Neostilt; Rus.: Fenistìl (dteHHcnui); Spain: Fenistil; Switz.: 
Feniallerg; Penistíl; Thai.: Fenistil; Turk.: Fenistil; Ukr.: Fenistil
(dteHHCTHn).

Muhi-ingredient Preparations. Arg.: VibrageL' Austria: Tiimedil 
composlmmf; Vibrodl; Belg.: vibrodl; Braz.: Gripcn; Trimedal; 
Cz.: Vĩbnxãl; Gr.: Vibrodl-S; Húng.: Otrivin Allergia; Vibrodl; 
IsraeU Vibrodl; PoL: Otrivtri Allergy; Port.: Vibrodl; Rus.: 
Vibrodl (Bb^ oqhh); S.Afr.: VibrodPS; Vibrodl; Switz.: Otriduo 
Rhume; Vibrodl; ưkr.: Vibrodl (Bn6poinu).

D im e to tịc m n e  M e s ila te  ỊBANM, HNNMÌ

■ DimettìothiazÌne-.Mesylate; Dimetotiazina, mesilato de; 
,Dimếtotiaz)ne, Mèsilate de; Dimetotiazini Mesilas; Fonazine 
Mesylatẹ-' (USAN); 11-6302 (dimetotiaáne); Mesilato de 
dimetotĩaána; 8599-RP- (dimetotiazine); £ỊnMeTOTna3HHa 
M eỉk ư taT  '  -

10-(2-Dimethylafninôpropyl)-W/y-dimethylphenothiazine-2-
sulphonami'de~rriethanesulphonate.
C,9H25NAS2*CH3S03H=487.6
CAS — 7456-Ì4-8 (dimetotiazine); 7455-39-2 (dimetotiazine 
mesilaté).' ’
ATC —  N02CX05. . '
ATC Vet —  'QN02CX05.
UNII —  B28V86NGNK.

Proỉile
DimetotiaTĨne mesilate, a phenothìaãne derivative, is a 
sedating antìhistamỉne (p. 610.1). It  has been used ỉo r the 
symptomatic relỉe í of hypersensitivity reactions, in pruritic  
sldn disorders, and in  the management of headaches 
indud ing  migraine.

Preparatìons
Propnetory Prcparatkxu (details are given in Volume B)
Single ingredient Preparations. In d o n .:  Migristenet; Me*.; 
Migristenef.

Diphenhydramine IBAN, riNNỊ

Benzhydramin4. Diíenhídramlna; Diíenhydramiini; Òifenhy- 
dramin; Diphénhydrámine; Diphenhydraminum; bnộeHrn- Ị 
ApaMHH. . . . .  Ị

2-Benzhýdryloxy-N/V-dimethylethylamine.
C„Hj,NO=255.4 ■'
CAS — 58-73-1.
ATC —  D04AA32; R06AA02. ■-
ATCVet —  QD04AẠ32; QR06AA02.
ỤNII —  8CTS82S83M. ; ,

pharmacopoeias. In Jpn.
Jpn also indudes Diphenhydramine Tannate.

Diphenhydramine Citrate IBANM, riNNMi 

Benzhydramine Citrate; Citrato de diíenhidramina; Diíenhi- 
dramina, citrato de; Diphénhydramine, Citrate de; 
Diphenhydramini Citras; £Ịncị>eHruflpaMHHa LỊmpaT.
C,;H2,NO,(^807=447.5 
CAS —  88637-37-0.
ATC —  D04AA32; R06AA02.
ATC Vet —  0D04AA32; QR06AA02.

1 um  —  4OD433S209.

\ Pharmacopoeias. In us.
ị USP 36: (Diphenhydramine Citrate). Store in airtight 
: containers. Protea hom light.

ỉ Diphenhydramine Di(acefyllinate) i r íN N M Ị  

Benzhydramine Di(acefyllinate); Bietanautine; Di(acefilinato) 
de difenhidramina; Diíenhidramina, di(acefilinato) de; 
Diphénhydramine Diacéíylline; Diphenhydramine Di(ace- 
phyllinate); Diphenhydramini Diacefyllinas; ÍỊnộeHrnflpaMn- 
Ha AnaMeộnnnnHaT.
Diphenhydramine bis(theophyllin-7-ylacetate).
0 ,7 ^ ^ 0 X ^ ^ 4 0 4 = 7 3 1 .8
CAS — 6888-11-5.
ATC —  D04AA32; R06AA02. 

ị ATC Vet —  QD04AA3Ì QR06AA02.
I um  —  F3D8G86A29.
Ị NOTE. The name Etanautine has been applied both to 
í diphenhydramine monoaceíyllinate and to ethylbenzhy- 
; dramine, an antimuscarinic íormerly used in the sympto- 
I matic treatment oí parkinsonism.

Ị Diphenhydramine Hydrochloride
IBANM, HNNM1

Benzhydramine Hydrochloride; Diíenhidramin Hidroklorũr; 
Diíenhidramina, hidrodomro de; Diíenhidramin-hidroklorid; 
Diíenhidramino hidrochloridas; Difenhydramiinihydrokloridi; 
Diíenhydramin-hydrochlorid; Diíenhydraminhydroklorid; 
Diíenhydraminy chlorovvodorek; Dimedrolum; Diphénhydr- 
amine, Chlorhydrate de; Diphenhydraminhydrochlorid; 
Diphenhydramini Hydrochloridum; Diphenhydraminium 
Chloride; Hidrodoruro de difenhidramina; flnệeHrnflpaMMHa 
ruflpo>ưiopnfl.
Ci7Hj,NO,HCI=291.8 
CAS—  147-24-0.
ATC —  D04AA32; R06AA02.
ATC Vet —  QD04AA32; QR06AA02.
UNÍI —  TC2D6JAD40.

pharmacopoeias. In Chín., Eur. (see p. vii), Jpn, and us. 
Jpn also indudes Diphenhydramine Tannate.
Ph. Eur. 8: (Diphenhydramine Hydrochloride). A white or 
almost white, crystalline powder. Very soluble in ivater; 
heely solubỉe in alcohoỉ. A 5% solution in vvaterhas a pH of
4.0 to 6.0. Protect hom light.
USP 36: (Diphenhydramine Hydrochloride). A vvhite, 
odourless. crystalline powder. It slovvly darkens on exposure 
to light. Soluble 1 in 1 oí water, 1 in 2 ol alcohol and of 
chloroíorm, and 1 in 50 ol acetone; very slightly soluble in 
ether and in benzene. Its Solutions are neutral to litmus. 
Store in airtíght containers. Protea hom light.

Incompatibility. Díphenhydramine hydrochloríde has been 
reported to be incompatible with amphoteridn B, ceímeta- 
zole sodium, ceíalotin sodium, hydrocortisone sodium 
sucdnate, some soluble barbiturates, some contrast media, 
and Solutions of alkalis or strong adds.

Uses and Administration
Diphenhydramine, a monoethanolamine derivative, is a 
sedating antihistamine with antimuscarínic and pro- 
nounced sedative properties. It is used for the symptomatic 
reliel oí allergic conditions induding urticarìa and angio- 
edema (p. 612.3), rhinitis (p. 612.1) and conjunctivitis 
(p. 611.1), and in pruritic skin disorders (p. 612.1). It is also 
used for its antiemetic properties in the ưeatment of nausea 
and vomiting (p. 611.3), particularly in the preventìon and 
ưeatment of motion sickness (when it should be given at 
least 30 minutes belore ưavelling), and in the treatment of 
vertigo of various causes (p. 612.3). Diphenhydramine is

used for its antimuscarinic properties in the control of 
parkinsonism (p. 889.1) and drug-induced extrapyrami dal 
disorders (p. 1049.2) (although' the possibilỉty H at 
diphenhydramine itseh may cause exưapyramidal syrip- 
toms should be remembered). Diphenhydramine tas 
pronounced Central sedative properties and may be u ed 
as a hypnotic in the short-term management oỉ insom tia 
(p. 611.2). It is a common ingredient of com potnd 
preparations for symptomatic treatment of coughs and he 
common cold (p. 611.2), or preparations contain ng 
analgesics, particularly paracetamol. Diphenhydrami ne 
may be used parenterally as an adjunct in the emerget cy 
treatm ent of anaphylactic shock (p. 611.1) or vvhen cral 
therapy is not íeasible.

For most indicadons, diphenhydramint hydrochloride is 
given in usual oral doses of 25 to 50 mg three or four tin es 
daily; the maximum dose is about 300 mg daily. A dose of 
50 mg may be used as a hypnotic.

When oral therapy is not íeasible, diphenhydrami le  
ị hydrochloride may be given bỳ deep intramuscu ar 
ị injeaion or by intravenous injection using concentratir ns 
Ị of 1 % or 5%. Usual doses are 10 to 50 mg. although doses of 
Ị lOOmg ha ve becn given. No more than 400 mg should ne 
!■ given in 24 hours.

For dosage in children, see belovv.
Diphenhydramine hydrochloride is applied topical y,

■ usually in preparations containing I to 2% although, as 
wiih other anúhisiamines, there is a risk of sensitisation.

Ị Diphenhydramine citrate is given orally in a dose of 76 r Ìg 
I at night in combination preparations for its hypnotic aaic n.
! Diphenhydramine di(acefyllmate) is given as an antiemetic 1 nr 
Ị tlte prevention and treatment of motion sickness. The usi al 
: oral đose is 90 lo 135mg, which may be repeateđ ií 
Ị necessary at intervals of at least 6 hours, to a maximum of 
! 540 mg daily.
; Other diphenhydramine salts that have been us :d 

include the polistirex, the salicylate, and the tannate oral y, 
the methylbromide reaally, and the laurilsullate and the 
metilsulíate applied topically.

Dimenhydrinate (p. 625.2) is diphenhydramine teoclate 
and melenidramium metilsullate is diphenhydramine 
methylsu líomethylate.

Adminishation in children. Diphenhydramine hydro- 
Ị chloride may be used in children for the symptomatic 
I relief of allergic conditions such as rhiniũs. It is also used 
j in the prevention and treatment of motion sickness (when 

it should be given at least 30 minutes belore travelling). 
Diphenhydramine may also be given in combination pre- 
parations containing analgesics. particularly paracetamol. 
It may be used parenterally as an adjunct in the emer- 
genq' treatment of anaphylaaic shock or vvhen oral ther- 
apy is not teasible.

i The oral dose of diphenhydramine hydrochloride for 
Ị  most indications is as follows:

• childrenaged2to6years:6.25mgeveryfourtosixhours
• those aged 6 to 12 years: 12.5 to 25 mg every four to six 

hours
When oral therapy is noi íeasiblè, diphenhydramir e 
hydrochloride may be given by deep intramuscular 
injection or by intravenous injection. children may be 
given 5 mg/kg daily in four divided doses, to a maximum of 
300 mg ỉn 24 hours.

Diphenhydramine is a common ingredient of compound 
preparations for the symptomaUc treatment of coughs and 
the common cold. Hovvever, such preparations should be 
used vvith caution in children. and generally avoided in 
young children, for detaiỉs see p. 614.1.

Adverse Effects and Precautions
As for the sedating antihistamines in general, p. 613.1 an 1 
p. 613.3, respectively.

Abuse. Reports of the abuse of diphenhydramine hydrc- 
chloride.

1. Anonymous. Is thcrc any cvìdcnce ihat Bcnylin syrup ìs addìaìve? BA ĩ 
1979; 1; 459.

2. Smiih SG, Davis WM. Nonmedícal usc oi butOTphanol and dỉpher - 
hydramine. J A M A  1954: 252: 1010.

3. Feldman MD. Behar M. A casc oỉ massỉve dìphenhydram ine abusc an ỉ 
wiihdrawal írom use of ihc drug. JAMA 1986; 235: 3119-20.

4. de Ncsnera AP. Diphenhydramine dependence: a need íor avvỏreness. ì 
Clin Psychiaưy 1996; 57: 136-7

5. Dinndorí PA. (i ai Risk oí abuse oí diphenhydram ine ỈĐ chUdren an 1 
adolescenu with cbronic iỉlnesses. J  P id ia t r  1998: 133: 293-5.

Extrapỵramidal disorders. Reports of dystonic exưapyra • 
midal reactions to diphenhydramine.

1. Lavensrein BU Cantor FK. Acute dysionia: an unusuaỉ reacrỉon 1 1 
dỉphenhydranúne. JAMA 1976; 236: 291.

2. Saniora ĩ. Roiek s. Diphenhydramine-induced dysionia. Chn Phan ỉ 
1989; 8: 471.

3. Roila F, et aỉ. Diphenhydramine and acuie dysionia. 44nn Intem Me<{ 
1989; I I I :  92-3.

Overdosage. In an evaluation of 136 cases, one latal, oỉ 
intoxication with diphenhydramine, the plasma concen-

All cross-relerences reíer tố entries in Volume A
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tration was correlated with ừequency or extern of symp- 
toms.1 The most common symptom was impaired con- 
sdousness; psychoĩis, seizures, antimuscarữúc symptoms 
such as mydriasis, tachycardia, and tachyarrhythmias, and 
respiratory íailure were also seen. The positive assođation 
between dose and trequency and severity of symptoms 
was conhrmed in a more recent study;2 it was also found 
that severe symptoms were more likely to occur when 1 g 
or more of diphenhydramine had been taken.

There have been reports5-4 of rhabdomyolysis as an eSea 
of oral diphenhydramine overdosage. The liberal applica- 
tion of a lodon containing diphenhydramine produced 
acute delirium vvith visual and auditory halludnations in a 
9-year-old boy5 and similar effects were seen in 3 children 
with varicelIa-zoster infection after the topical application of 
diphenhydramine (2 of these children also received oral 
diphenhydramine).4

1. K õppel c, T e n o c r  J .  CU nỉcaỉ sym p to m ac o lo g y  o f  d iphe n h y d ra m in e  
ov erd o se : a n  e v a ỉu a tio n  o f  136 cases ỉ n  1 982 .to  1985. Q ừ t T a à co ĩ 1987; 
25 : 5 3 -7 0 .

2. R a d ovanov ỉc  D, i t  ai. D o se ^ d e p e n d e n t to x id ty  o f  d ỉphe n h y d ra m ỉn e  
o v erdose . H um  E x p  T o x ico ỉ 2 0 0 0 ; 19: 4 8 9 -9 5 .

3. H a ra p d  G. t í  a l M y o g io b in u rìc  re n n ỉ ỉa iỉu rc  đ u e  to  drug -ìnduced  
rh ab d o m y o ly sis . H um  T a x ico i 1983; 2 : 1 9 7 -2 0 3 .

4. H aas CE, e t a i. R h a b d o m y o ly s iỉ a n d  a c u te  re n a l ía ilu re  follow ing a n  
e th a n b ỉ a n d  đ ỉp h e n h y d ra m in e  o v e rd o se . A rtrt P h arm aco ther 2003; 37 ; 
5 3 8 -4 2 .

5. B llo u x  p. T oxỉc  e n c e p h a lo p a th y  c a u se d  b y  topicaD y appUed đ ip h e n - 
h y d ra m ỉn e . J  P e d ia tr 1986; 1 0 8 :1 0 1 8 -2 0 .

6. C h a n  CYJ, W a ũ a n d e r  KA. D ip h c n h y d ra m in c  to x it íty  ỉn  th r te  c h ỉld ren  
vvith v a rỉc e l la - io s ie r  ỉn ỉe c t io n . D ỈC P  A n n  P h arm acoứ ter 1991; 2 5 : 130-2 .

Pregnancy. A pregnant woman who was receiving 
diphenhydramine hydrochloride lSOmg daily for a pruri- 
tic rash gave birth to an iníant who developed diarrhoea 
and generalised tremulousness 5 days later.1 The delay ín 
appearance of withdrawal symptoms was considered to be 
due to reduced activity of glucuronyl conjugating enzymes 
in the first few dayssof life.

For discusslon of the use of antihistamines in pregnancy, 
including a suggestion of a relationship between inguũial 
hemia or genito-urinary malíormations and diphenhydr- 
amine exposure, see p. 614.2. See also under Interactỉons, 
below, for a report of perinatal death possibly assotíated 
with temazepam and diphenhydramine.

1. P a rk ỉn  D E . P robab le  B e n ad ry ỉ vvithdravval m a n iỉe s ta tỉo n s  ỉn  a n e w -b o m  
ĩa ta n t .  J  P td ia tr  1974; 8 5 : 580.

Interactions
As for the sedating antihistamines in general. p. 614.3. 
Diphenhydramine inhibits the cytochrome P450 isoenzyme 
CYP2D6 that is partly responsible íor the metabolism of 
sorae beta blockers including metoprolol and the 
antidepressant venlaíaxine.

Benzodiazepines. There has been a report1 suggesting 
that a reduction in te m a z e p a m  metabolism caused by 
diphenhydramine may have contributed to perinatal 
death after ingestion of theie drugs by the mother.

1. K argas GA. e t a ì. P e r ỉn a ta ỉ m o rta iỉty  d u e  to  in te rac tỉo n  o{ d ỉp henhyd r- 
a m in e  a n d  te m ax e p am . N  E n g l J  h ie d  1985; 3 1 3 :1 4 1 7 -1 8 .

Pharmacokinetics
Diphenhydramine hydrochloride is well absorbed hom the 
gastrointestinal tract. although high Crst-pass metabolism 
appears to aííect' systemic availability. Peak plasma 
concentrations occur about 1 to 4 hours aíter oial doses. 
Diphenhydramine is vvidely distributed throughout the 
body induding the CNS. It crosses the pỉacenta and has been 
detected in breast milk. Diphenhydramine is highly bound 
to plasma proteins. Metabolism is extensive. Diphenhydr- 
amine is excreted mainly in the urine as metabolites; little is 
excreted as  unchanged drug. The elimination haư-IUe has 
been reported to range from 2.4 to 9.3 hours.
Reíerences.

1. G Iazko AJ, t i  a i. M e tab o ỉỉc  d isp o s ỉ tỉo n  o f d lphe n h y d ra m in e . ơ ir t  
P h a rm a a l T h e r 1974; 16: 10 6 6 -7 6 .

2. P a to n  D M . W eb s te r  D R. C ỉỉn icai p h a rm a c o k ỉn e tk s  o í  H p re ce p to r  
a n tag o n ìs ts  ( th e  a n tỉh is ta m in e s ) . ơ in  P h a rm a co kừ iet 1985; ỈOỉ 4 7 7 -9 7 . 
( in d u d e s  s tud ics  ỉn d ỉc a t ín g  a c o rre la t ìo n  b e tw e e n  p lasm a  conccn tra - 
tỉo n s  a n d  b o th  a n t íh is u m ỉn ỉc  a n d  s e d a tỉv e  eữ ec ts) .

3. S im ons KJ, e t a i D ip b e n h y d ra m ỉn e : p h a rm a co k ỉn c tỉc s  a n d  p h a n n ac o -  
d y n a ra ỉcs  ỉn  e ỉd erly  a d u lts . y o u n g  a d u lts .  a n d  c h ỉỉd ren . J  ơ ìỉt  P h arm aeo Ị 
1990; 30 : 6 6 5 -7 1 .

4 . S c avone  JM , et a i  P h a n n a c o k ỉn e tỉc s  a n d  p h a n n ac o đ y iu m ic s  o f 
d ỉp h e n h y d ra m in e  25  m g  in  y o u n g  a n d  e lderly  vo lun tcers . J  ơ in  
P h a rm a a i 1998; 38: 6 0 3 -9 .

Preparatíons

Proprietary Preparotions (details are given In Volume B)
Súigle-ingredỉent PreparuHons. A r g .:  Alerminat; Amodormin; 
Benadryl; Caladryl Df; Fabolergic Fadalex; Histalen Klonadryl 
Antialergico; Nelũgent; TheraFIu Alergiat; A u s tra L : Snuzaỉd; 
Unisom,- A u s tr ia :  Calmaben; Dermodrin; Dibondrin; Histaxin; 
Noctor; B e lg .: Azaron; Diphamine; Nustasium; R Calm; B ra z .:  
Diíenidrin; C a n a d .: Aller-Aide; Allerdryl; Allergy Elũđn Ailergy 
Formula; Alletgy Tablets; Allergy: Allenũx; Anti-Itch; Benadryl; 
Benylin Night Cought: Calmex; Children’s Alleigy Formula;

Childrens Cough. Cold & Allergyt; childrens Liquid Allergy; 
Diphenist; Dormax; Dormex; Domúphen; Extra Stength sleep 
Aid; Insomnal; Jack & Jill Bedtime; Jack & Jill Thin Strips 
Cough & Coldỷ; Nadryl; Neocittan Nighttìme Cough; Night 
Cough; Nytol; Simply sleep; Sleep Aid; Sleep-Eze D; Sominext; 
Triaminic Thin Strips Nighttime Cough & Runny Nose; Unisom; 
Chile: iaquedryb Somol; Cz.: Psilo-Balsam; D eitm .: Benylan; 
Fr.: Butix; Nautamine; G er.: Betadonn D; Dolestan; Hevert- 
Dorm; Moradonn; nervo OPT N; Sediat; Sedopretten; Vivinox 
Sleep; Gr.: Benadryl; H o n g  Kong-. Bendol; Bendrolt; Calmitcht; 
Diphenaminet; Histergant; Unisomt; H u n g .:  Psilo-Balsam; 
In d ia : Benacoí; Benadryl; Cohyl; KuHdryl; Novadryl; Indort.:  
Arcodryl; Benadrylt; Otede; Paradryl; Recodryl; Sidiadrylt; 
Valdres; Israe l: Nytol; Ita L : Aliserin; Allergan; J p n :  Venapasta; 
M ex.: Benadryl; Bionaryl; Bonanoti; Draíen; Glicodril; Hista- 
dryl; Indumin Lurispan; Kytol; ulcoid; N Z : Unisom; P h ữ ip p .:  
Alerace; Allerin AH; Benadryl Antihlstamine; BenaxiL' Drame- 
lln; Tussicon; P orL : Benaderma; Benergina; Codilergit; R u s.:  
Psilo-Balsam (ĨIcxno-EanuaM); S .A fr .:  Betasleep; Sleepeze-PM; 
S in g a p o re : Benadryb Bendrol; Paxidorm; S p a in :  Benadrylt; 
Neosayomol' Sonodon S w e tL : Desentol; S w itz .:  Benoaen; 
Bonox; Nardyi Sommeil; T h a i.:  Benadiyl; Cabana; Codỉphen; 
Dibendryl; Sedatab; Sedi; Tussodryb T u rk .:  Allenik; Alleijint; 
Benadryl; Benison; Diỉeddn; Penotral; U A E : Amydramine n; 
UK: Adult Chesty Cough; Boots skin Allergy Relieỉ; child 
Chesty Cough; Dreemon; Histergan; Mandalyn Paeđiatric 
Nightcalm; Nytol; Paxidorm; Sleep Aid; sleepeaze; U k r .: Der- 
modrin ỤlepuaapHH); Psilo-Balsam (ĨIciuio-EanuaM); U S A : 40 
Winks; Aler-Dryl; AllerMax; Altaryl Childrens Allergy; Bano- 
phen Allergy; Ben-Tannt; Benadryl Allergy; Benađryl chil- 
drens Allergy; Benadryl Itch; Benadryl; Childrens PediaCare 
Nighttime Cough; Compoz Night-time Sleep Aid; Derma-Pax; 
Dennamydn; Diphen AF; Diphenhist; Donnin; Dytanf; Dytuss; 
Genahist; Maximum Strength sleepinal' Maximum Strength 
Unisom SleepGels; Miles Nervine; Nytol; Q-dryĩ; Scot-Tussin 
Allergy; Siladryl; Silphen; Simply sleep; Sleep-Ettes D; sleep- 
enes Nighttime sleep Aid; Sleepvvell 2-nite; Snooze Fast; 
Sominex; Triaminic Children’s Allergyt; Triaminic Cough & 
Runny Noset; Tusstat; Twilite; Unisom SleepMelts; ZzzQuil; 
Venez.: Benadryl.

Mulli-ingredient Preparatíoru. Numerous preparatìons are listed 
in Volume B.

Pharmocopoaial Preparations
BP 2014: Diphenhydramine Oral Solution; Diphenhydramine 
Tablets;
USP 36: Acetaminophen and Diphenhydramine Citrate Tablets; 
Acetaminophen. Diphenhydramine Hydrochloride, and Pseudo- 
ephedrine Hydrochloride Tablets: Diphenhydramlne and 
Pseudoephedrine Capsules; Diphenhydramine Citrate and 
Ibuproỉen Tablets; Diphenhydramine Hydrochloriđe Capsules; 
Diphenhydramine Hydrochloride Elixir; Diphenhydramine 
Hydrochloride Injection.

Diphenylpyraline Hydrochloride
(B A N M . h n n m i

Diíenilpiralina, hiđrổcldruro de; Diphénylpyraline, Chlorhy- ■ 
drate de; Diphenylpyralini Hydrochioridúm; Hidrodoruro de 
difenịlpỉTalina; fln<ị)eHMnnMpa/iMHa rnqpoxnopMÂ.

. 4-Benzhydryloxy-1 -methylpiperidine hydrochloride. 
CI9H23NO,HCI=317.9 . V
C A S  —  147-20-6 (d ip hen ylpyra lin e); 132-18-3 (d iphertylpyraline  
h yà roch la rìd e).

A T C  —  R 06A A07.
A T C V e t  —  Q R 0 6 M 0 7 .  
u m  —  G 9 FU 7F1 E8 7 .

Ptiarmacopoeias. In B r.

BP 2014: (Diphenylpyraline Hydrochloride). A vvhite or 
almost white, odourless or almost odourless powder. Freely 
soluble in water, ỉn alcohol. and in chloroíonn; praaically 
insoluble in ether.

P r o ỉ i Ị e

Diphenylpyraline hydrochloride, a piperìdine derivative, is 
a sedating antihistamine (p. 610.1) with antimuscarínic and 
significant sedative properties.

It has been given for the symptomatic reliet of allergic 
conditions induding rhinitis (p. 612.1), and in pruritic skin 
disorders (p. 612.1). It has also been used in compound 
preparations for the symptomatic ơeatment of coughs and 
the common cold (p. 611.2). Diphenylpyraline and 
diphenylpyraline hydrochloride have been applỉed topically 
although, as vvith other antìhistamines, there is a risk oỉ 
sensitỉsation.

Diphenylpyraline teodate is piprinhydrinate (p. 638.1). 
Reíerences.

ỉ .  G ra h a m  G, B o ỉt A G . H a ỉM iỉe  o f  d ip h e n y ỉp ỵ ra lỉn e  ỉn  m a n . J  
P h a m u u o k itu t B iop ho rm  1974; 2 :1 9 1 - 5  (ra n g ed  f ro m  24  to  4 0  h o u n ) .

Preparations
Proprỉetary Preparations (details are glven in Volume B) 

Single-ingredient Preparotions. G r.: Aibid-Sf.

Muhi-ingredient Preparalions. A u s tr la :  Eudllin; Prurimix; B elg .: 
Rhini-San; CaruũL: Creo-Reaal; Ger.: Tempil Nf; Bo n g  K ong:  
Phenahist; In d ịa : Cinaryl; Eskold Expectorant; Eskold; M ex.:  
Flumil; S .A fr .: Ạaophlem; Eskomadet; Solphyllex; Theophen 
Comp; S w ỉtz .: Arbidf.

Doxyiam ine Succinate IBANM, riNNMi
Doksilamin Sủksínac Doksilamino-vandenilio sukdnatas;

, Doksylamiiniyetysuksiriaatti; Doxilamina, sucdnato de; 
Doxilamín-hidrógén^szùkcihát;! Doxyĩamine Hydrogen 
Succinate; Doxylãmine, hydrogènosuccinate de; Đoxyl- 
amine, Succinate de; Doxylaminhydrogensuccinat; Doxyla- 
minrhydrogen-iukcinát; Doxylamini Hydrogẽnosuccinas; 
Doxylamini Sucdnas; Ooxylaminium Suednate; Ooxylamin- 
vătesuccinat;. Histadoxylamine .Sucdnate; Sucdnato de 
doxilạmioa;ÁoKCMoaMMHaCyKCMHaT. . . . .  >v'.
NW-Dimethyl-2-[a-methyl-a-(2-pyridyl)benzyloxy]ethylamĩne 
hydrógen Succinate. -
^ ^ 0 , ^ 4 = 3 8 8 . 5
C45 —  469-21-6  (d ox ylam ine); 5 6 2 -1 0 -7  (d o x y lõ m in e  su c c in -  
ate).

A T C  —  R06AA09.

A T C V e t  —  Q R 06A A 09.

UN ỊI —  V98I985YI2.

Pharmacopoeias. In E u r . (see p. vii) and U S.

Ph. Eur. 8: (Doxylamine Hydrogen Sucdnate; Doxylamine 
Sucdnate BP 2014). A vvhite or almost white povvder. Very 
soluble in vvater; ừeely soluble in alcohol. It shovvs 
polymorphism.
USP 36: (Doxylamine Sucdnate). A white or creamy-white 
powder having a characteristic odour. Soluble 1 in 1 of 
water, 1 in 2 of alcohol and of chloroíorm, and 1 in 370 of 
ether; very slightly soluble in benzene. Protect Êrom light.

Uses and Adminiskation
Doxylamỉne sucdnate, a monoethanolamine derivative, is a 
sedating antihistamine vvith antìmuscarmỉc and pro- 
nounced sedative effects.

Doxylamine sucdnate is given íor the symptomatic relieí 
of hypersensitivity reactions, in pruritic skin disorders 
(p. 612.1), as a hypnotic in the short-term ữeatment of 
insomnia (p. 611.2). and as an ingredient of compound 
preparations for symptomatic ưeatment of coughs and the 
common cold (p. 611.2). Oral doses of up to 25mg of 
doxylamine sucdnate have been given every 4 to 6 hours to 
a maxtmum of 150 mg daily. The usual hypnotíc dose is 
25 mg orally, up to halí an hour beíore bedtime, although 
thís may be increased to 50 mg if necessary.

It is also used in the management oỉ nausea and vomiting 
of eariy pregnancy (p. 1814.3) in tvomen vvho have not 
responded to conservative management such as dietary and 
lifestyle modihcations. (See p. 614.2 for the controversy that 
has surrounded the use in pregnancy of combination 
Products of doxylamine.) It is given orally as a modUied- 
release combỉnation preparation wlth pyridoxinc hydro- 
chloride (see Vitanún Bs Substances, p. 2105.3); each tablet 
contains doxylamine sucdnate lOmg and pyridoxine 
hydrochloríde 10 mg. The recommended initial dose is 2 
tabletỉ at bedtime, taken on an empty stomach; ư symptoms 
are not adequately conơolled, the dose may be gradually 
increased, according to response, to a maximum of 4 tablets 
daily (1 in the moming and at mid-ahemoon, and 2 at 
bedtime). This preparation should be taken regularly and 
not on an as-required basis; the need for continued 
treatment should be reassessed as the pregnancy progresses 
and the dose gradually tapered when stopping treatment.

Adverse Effects and Precautions
As for the sedating antihistamines in general, p. 613.1 and 
p. 613.3, respeaively. The controversy surrounding the use 
in pregnancy of combination Products of doxylamine is 
discussed on p. 614.2.

Overdosage. In an evaluation of 109 cases of intoxication 
vvith doxylamine,1 no correlaáon was íound between the 
amount ingested or plasma concentration and the &e- 
quency or extent of symptoms. The most common symp- 
tom was impaired consdousness. Psychotic behaviour, sei- 
zures, and antimuscarinic symptoms such as tachycardia 
and mydriasis were also seen. Rhabdomyolysis occurred in 
one patient and was accompanied by transient ũnpairment 
of renal hanction. The same group commented2 that rhab- 
domyolysis had been noted in 7 of 442 cases of doxyl- 
amine overdosage, vvith an assoáated rise In plasma’crea- 
tine kinase and myoglobinuría, and suggested that 
doxylamine has a direa toxic effert on striated musde.

1. K dppel c, e t a l. P o iso n in g  w ith  o v c r - th e -c o u n te r  d o x y ỉa m ìn e  
prepa ra tíons: a n  c v a ỉu á tio n  o i 109  a s e s . H um  T a x ico l 1987; 6 ĩ  3 5 5 -9 .

2 . K ỗppcl c  t i  a i R habdom yolysis ỉn  doxy ỉa m in e  o v c rd o se . L a n a t 1987; I: 
442-3 .

The Symbol t  denotes a preparation no longer actively marketed
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P r o t ì Ị e Ị '

Ebastine, a piperidine derivative, is a non-sedaiing 
antihỉstamine (p. 610.1) with a long duratìon of action. 
It does not bave signiíicant sedative or antimuscarinic 
actions.

Ebastìne is given for the symptomatic relieí oỉ allergic 
conditions induding rhiniús (p. 612.1) and in pruritic skin 
disorders (p. 612.1).The usual oral doseis 10 to 20mgdaily. 
It is also used with a decongestant such as pseudoephedrine 
hydrochloride.
Reíerences.

1. L u rù  X. C om paraiive  d ỉn ỉc a l stud ies  w ith  e b a ỉtin e : cfficacy a n d  
to le rab itity . ữ n tg  Sạ/éiy 1999; 21  (supp l 1); 6 3 -7 .

2. H u m  M, S p e n c er CM. E bastine: a n  u p d a te  o i its u se  in  allerg ic  dỉso rde rs . 
Druýs 2000 ; 99:  961 -1 0 0 6 .

3. L asseter K C  t í  P h a rm acok lnc iic s  a n d  sa íety  o ỉ e bastine  Ù1 p a tíe n ts  
w iih  im p a ired  hcp atỉc  íu n c tỉo n  c om pared  vvíth h e a lih y  v o lu n te e rs : a 
p h ase  I op e n -la b eỉ s tudy . ơ in  P h a rm a eo kin tt 2004; 43 : 121-9 .

4. N oveck  R J, t t  a l. P h a rm acok ỉne iỉc s  a n d  s a ín y  of c b as tin e  In h c a lth y  
sub jects a n d  pa rien ts  w iih  ren a ỉ im p a irm e n t. C ỉin  P h arm aeokin et 2007; 
46 : 5 2 5 -3 4

5. Sastre  J . E bas tine  in  alỉerg ic  rh in itis  a n d  c h m n ic  id iopa th ỉc  u rticaría . 
A lìtrg y  2008; 63  (suppl 89): 1 -20.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Centre 1NAPOS) and 
the Porphyria Cenưe Svveden, dassilies ebastine as prob- 
ably porphyrinogenic; it should be prescribed only for 
compelỉing reasons and precautions should be considered 
in all patients.1

1. T he  D rug  ũ a ia b a se  ỉo r  A cuie  P o rp h y ría . A vailable at: h t tp : / /w w w . 
dm gs-poT phyria.o rg  {acctssed 0 7 /1 0 / ỉ 1)

ATC Vet — QS01GX06.
UNII —  42M894ỌOSM.

Pharmacopoeios. In E u r . (see p. vii) and us.
Ph. Eur. 8: (Emedastine Dihunarate). A white or yellovdsh 
povvder. It exhibits polymorphism. Soluble in Wí ten 
spaiingly soluble in dehydrated alcohol; very sligitly 
soluble in acetone. A 0.2% solution in vvater has a pH oi 3.0 
to 4.5. Protect írom light.
USP 36: (Emeđastine Dihunarate). A vvhite to ỉaintly yeỉ ovv 
crystalline powder. Soluble in tvater. pH of a 0.2% solui ion 
in vvater isbettveen 3.0 and 4.5. Store in airtight contain :rs. 
Protect from light.

U se s  and AdministraHon
Emedastine is an antihistamine. It is instilled tvvice dail' ’ as 
the tumaiate as eye drops containing the equivaleni of 
0.05% of emedastine for the symptomatic relieí of alle gic 
conjunctivitis (p. 611.1). It is also gìven-orally in usual dt ses 
of 2 to 4 mg of the lumarate daily in two divided doses for 
allergic rhinitis (p. 612.1), urticaria (p. 612.3), and pruiitic 
skin disorders (p. 612.1).

A c /v e rs e  Effects and Precavtions
As ỉor the antihistamines in general. p. 613.1 and p. 61 .3, 
respectively.

Ocular comeal inỉilữates, local irritation, photopho) 'ia, 
rhinitis, and headaches have been reported after use of 
emedastine eye drops. Treatment should be stoppec if 
comeal inRlưates develop.

Interactions
As íor the sedating antìhistamines in general, p. 614.3.

Phạrmacokinetics
Peak plasma concentraúons of doxylamine sucdnate occur 
2 to 3 hours aỉter oral doses. An elũnination halMiỉe of 
about 10 hours has been reported.
Reíerences.

1 . P r ie đ m a n  H , t í  a ì. Q earan ce o ỉ the  an tíh ừ tam ỉn e doxylam ỉne: reduced 
ỉn  eỉderỉy m en  but not ỉn  elderly vvom en. ơ in  Pharmacokirưt ỉ  989; 16: 
3 1 2 -1 6 .

Preparotìons
Praprielary Preparotìons (details are given in Volume B)
Singie-ỉngredient Preporotions. A u s tr a L :  Dozile; Restavit;
C a iu u L : Unisom-2; C hile . Calmex; Dorminocdl; Nocpazt; Zar- 
cop; F r.: Donormyl; Lidene; Noctyl; G er.: Gittalun; Hoggar 
Night; Mercprine+; SchlaíTabs; Sedaplus; Valocordin-Doxyla- 
min; H o n g  K ong: Sominart; Isra e l: Sleep Aid; Tonight; NZ: 
Doõle; P h ữ ip p .: Unisom; P ort.: Dormidina; R us.: Donormyl 
(HoHopMKn); S .A fr .: Restvvel; Somnil; S p a in :  Dormidina; Dor- 
mirel; S w i t z .: Sanalepsi N; T h a i . : Hoggar N; Sominar; T u rk .:  
Unisom; u k r .:  Donormyl (HoHopMKn); Sonmil (CoHMHa); U SA: 
Aldex AN; Doxytex; Unìsom SleepTabs.
Mubi-ingredient Preparotions. Arg.: Epidac Austral.: Analgesic/ 
Cahnatìvet; chemists Own Dolased Day/Night Pain Relieít; 
Codagesiq Codalgin Plưs; Dimetapp Cold 6- Flu Night Relielt; 
Dimetapp Cough, Cold & Plu; Dolased Analgesic-Calmative; 
Fiorinal; Maxydob Mersyndol; Panadeine Plusf; Panalgesiq 
Tensodeine; A u s tr ia :  Wick Erkaltungs-Saft fur die Nachtt; 
Widc Erkaltungssimp fur die Nacht; VVick Hustensaftf; Belg.: 
Pholco-Mereprine; B ra z .: EMS Expectorante; Hytos Plus; Reve- 
nil Dospan; Revenỉl Expectorante; Revenil; Silendum; Xpe 
Expectorante; C a n a d .: Buckley's Nighttime Cold and Sinus; 
Cold & Flu Nỉghttime; Cold Flu Reliel; Cold/Flu Medidne; Dal- 
macob Didectin; Medicament Sinus pour La Nuitt; Mersyndol 
with Codeine; Night Relieí Cold fr Flut; Nighttime Cold 6- Flu 
Relieỉ; Nỉghttime Cold & Plu; Nighttime; Nitetime Cold Medi- 
dne; ratío-Calmydone; Regular Sưength Sinus Medicationt; 
Sinus Medication Night; Sinus Medication; Tylenol Cold and 
Flu Nighttlme+; Tylenol Sinus (Nighttúne Relief)t; Vicks Nyquil 
Cold & Flu; Vlcks NyQuil Cough; Vicks Nyquil Sinus; Zicam 
Multi-Symptom Cold & Flu Nighttimet; C hile: Pluriamin; F r .: 
DolirhumePro; G er.: Wick Medinait lur die Nacht; Wick Medi- 
nait mit Honig und Kamilknaroma; In d ù r . Bedoxin; Bookey 
Plus; Bookey; DBSix; Dixip; Dolibird; Domi-6; Dopyx; Doria-F; 
Doris-F; Dosix-F; Doxilan; Doximon; Doxinale Plus: Doxinate; 
Doxyfem-B6; Doxyíol; Doxyla 'B6 Plus; Doxyla B6; Doxylic; 
DPP-OD; DPF; Dymin-P; E-Preg; Emestat; Env; Eryvvell; Eva- 
dox; Fed Good-HR; Feel Good; Florìdox; FoUlact; poxydol; 
Preshta Plus; Fxeshta-DS; Pullday; Genis; Good Day; Gooday; 
Goodmom plus; Goodmom; Ibeln; lndaxin-B6; Kan-Fresh; 
Kindvom; Lupinate; MEresh; Morsi; Morsik-R; Nausilc Nomit; 
Noms; Nona; Norvomin; Nosiq Novotet; NVDP; Onat; Optidox; 
Oxidox; Rest-Aid; Vominate; In d o n ^ Dexmolex: Siladext; Ir l.:  
Syndol; Ita L : Vickỉ Medinait; N Z : Mersyndol' Pharmadst's 
Ovvn Pain Relieỉ Plus; PoL: Tabdn Irapakt; PorL: Nausefe; s. 
A fr Abílex; Acurate; Adco-Dol; Asic B-Dol; Betapyn; Cepacol 
Cough; Codoxol; Doxsynt; Lenapain; Nethaprin Dospant; 
Nethapnn Expeaorantt; Nomopaint; Paxidal-h Pynstop; Seda- 
pain-h Sedinolt; Syndol; Tensopyn; Vicks Medinitet; Spa irt:  
Cariban; Medinait; S w itz .:  Vĩcks Medinait; T u rk .:  Vicks Medi- 
Nait’ U K i Palnex; Propain Plus; Syndol; Vicks Medinite; U SA :  
Alka-Seltzer Plus Day & Night Cold; Alka-Seltzer Plus Day & 
Night Cold; Alka-Seltzer plus Night Cold; Alka-Seluer Plus 
Night-Hme Cold; Alka-Seltzer Plus Severe Sinus Congestion 
Allergy & Cough; All-Nite Cold Formula; Dỉclcgis; Genite; Lor- 
tuss DM; Lortuss DM; Lortuss LQ; Nlght Tune CoId/FIu Reliet 
Mte Time Cold Pormula; NyQuil Hot Therapy; NyQuil Night- 
time Cold/Flu; Nytcold Medidne; Vicks NyQuU UquiCaps; 
Vicks NyQuil Multì-Symptom Cold Flu Reliet; Vicks NyQuil 
Sinex; V en ez .: Merdndol.
Phonmicopoeial Preporotiom
USP 36: Acetaminophen. Dexttomethorphan Hydrobromide, 
Doxylamine Sucdnate, and Pseudoephedrine Hydrochloride 
Oral Solutíon; Doxylamìne Sucdnate Syrup; Doxylamine 
Sucdnate Tablets.

Ebastine ịBAN, USAN, rlNNI

•Ebastnni; Ebastin; Ebastina; Ebastinas; Ébastine; Ebastinum; 
LAS-W-090ỉW-090,36acTMH.
4,-tert,-BulỹỊ-4-[4-(diphenylmethoxy)piperidino]butyrophe- 
none - ỉ -  
QaHj9NỘ^46ạ7 
G4Ỹ — '9072943 4̂.
Ạ T C ^ k Ị Ề À Ị Ò Ì  •
ÀTC Veí —  'QRỌỐÂX22.
u m  —  T Q D 7 Q 7 8 4 P K  _ .................

Pharmacopoeias. In E u r . (see p. vii).
Ph. Eur. 8: (Ebastine). A white or almost white crystalline 
powder. M.p. about 86 degrees. Practically insoluble in 
waten very soluble in dichloromethane; sparingly soluble in 
methyl alcohol. Protect trom light.

Preparations
Proprietory Preparations (details are given in Volume B)

Single-ingredieirt Preparolions. A u s tr ía :  Ebastel; B elg .: Estivan; 
B ra z .: Ebastel; C h in a : Kestine (ÍPS-?); Si Jin (S ấ); Su Di (%  
iâ); D en m .: DurBnt; Kestine; F in .: Kestine; Kestox; F r.: Kestin; 
Kestinlyo; G er.: Ebastel; Gr.: Kestine; H ữ n g  K ong: Kestinet; 
In d ia :  Ebast; Erostin; lr ì .: Kestinet; ItaL : clever; Kestine; J p n :  
Ebastel; M ex .: Evastel; Pinaval-T; N e th .: Kestine; Netan; N o r w .:  
Kestine; p h il ip p .:  Aleva; P ort.: Ebastion; Estivant; Kestine; 
Rjbastexf; R u s .: Kestine (K ccthh); S .A Ịr .: Kestine; S in g a p o re :  
Kestine; S p a in :  Alasdna; Bactil; EbasteL' S w ed .: Kestine; T u r k .:  
Kestìne; V e n e ỉ.:  Ebastel.

MuhKngredient Preparationi. B ra z .: Ebastel D; In d ia :  EBA-P; 
Ebast-DC; Erostin-DC; M ex.: Evastel-D; P h ilip p .:  Co-Aleva; 
s p a in :  Rino Ebastel; Rinobactil.

Embramine Hydrochloride IB A N M , r iN N M i  

Embramina, hidrocloruro de; Embramine, Chlorhydrate d'; 
Embramini Hydrochloridum; Embraminium Chloratum; 
Hidrodomro de embramina; Mebrophenhydramine Hydro- 
chloride; Mebrophenhydraminium Chloratum; BMÕpaMHHa 
rnnpoxnopnfl.
2-(4-Bromo-a-methylbenzhydryloxy)-NN-dimethylethyla- 
mine hydrochloride.
CI8HJ2BrNO.HCI=384.7
C A S  —  3 5 6 5 -7 2 -8  (e m b ra m in e ); 13977-28-1 (e m b ra m in e  
h yd roch to rid e ); 2 1 6 6 1 -6 3 -2  (e m b ra m in e  te o d a te ).
UN II —  7 8 J3 V 6 5 7 V C

ProtiỊẹ
Embramine hydrochloride, a monoethanolamine deriva- 
tive, is a sedating antihistamine (p. 610.1). Embramine 
hydrochloride and embramìne teodate have been given 
orally for their antihistamine and antiemetic properties.

Preparatìons
Propcietary Preporotions (details are given in Volume B) 

Single-mgredient PreparaHons. Cz.: Medrìnt; In d ia :  Mebryl.

Emedastine Fumarate IB A N M , r íN N M i

^AL-3432A; Ẹmẹdàstiịnidiíumaraatti;. Emedastin .dávnarảự 
Emedastin Fựmarat; Emedastina, íumarato de; Emédástindi-' 
Íumarat; Emedastine Diíumarate (USAN); Émédastine, 
difumarate d"; Émédastine, Fumarate d’; Emedastini 
Diíumaras; Emedastini Fumaras; Emedastyny diíumạran; 
Fumarato de emedastina; KB-2413; KG-2413; LY-188695; 
3MeflacĩvtH3 (DyMapaT.
1 -(2-EthòxyethyD-2-(hexahydro-4-methyl-l H -1,4-diazepin-l - 
yl)benzimidazole fumarate (1:2).
C,7HJỂIN40 r2C4H,04=534.6
CAS —  8 7 2 33 -61 -2  (e m e d o ítin e ); 87233-62-3  (e m e d a stin e  
íu m a ra te ).

A T C  —  S0 1 G X 0 6 .

Porphyria. The Drug Database íor Acute Porphyria, co 31- 
piled by the Norweglan Porphyria Cenưe (NAPOS) end 
the Porphyria Cenưe Sweden, dassưies emedastine as lot 
poiphyrinogenic; it may be used as a drug of lirst chc ice 
and no precautíons are needed.1

1. T he D rug  D atabase  ío r  A cu te  P o rphy ria . A vaỉlable a t:  h r rp : / /w  AV. 
d m g s-p o rp h y n a .o rg  (accessed 0 7 /1 0 /1 1 )

Pharmacokinetics
Emedastine is absorbed írom the gastrointestinal ư aa  and 
peak plasma concenưations occur about 3 hours aíter an 
oral dose. Small amounts of emedastine are absorbed al !er 
application to the eye. It is mainly metabolised in the livei to 
two primary metabolites 5- and 6-hydroxyemedastjne 
which are excreted in the urine along vvith a small amoi nt 
of unchanged drug. The ellmination half-life is reported to 
be 7 hours alter an oral dose and 10 hours after topical use.

Preparatìons
Propõetory Preparations (details are given ỉn Volume B)
Single-ingredient Preparations. A u s tr ia :  Emadưie; B e lg .: Enia- 
dinẽ; B ra z .: Emadlne; C ana tL : Emadine; C h ỉn a : Emadine n  
T ); Cz.: Emadine; D e n m .: Emadine; F in .: Emadine; F r.: En a- 
dme+; G er.: Emadine; G r.: Emadine; H ọ n g  K o n g : Emadlie; 
H u n g .: Emadine; h i . :  Emadine; Isra e l: Emadine; I ta l .:  En a- 
díne; J p n :  Daren; Remicut; M a la y s ia : Emadine; N e th .:  En a- 
dine; N o rw .:  Emadine; Pol.: Emadine; P orL: Emadine; S .A j ’r.: 
Emadine; S p a in :  Emadine; S w e tL : Emadine; S w itz .:  Emadine; 
T h a i.: Emadinet; T u r k .:  Emadine; UK: Emadine; U S A : En a- 
dine.
P h a r m a c o p o e i a l  P r e p a r o t io n s
USP 36: Emedasónc Ophthalmic Solution.

Epinastỉne Hydrochloride ỊBANM, riNNMi 
Epinạstina, hidrodoruro de; Epinastine, chlorhydrate < 
Épinastine, Chlorhydrate d'; Epinastinhydrochlorid; Epinasti li 
hydrochloridúm; Hidrodomro de epinastina;'WAL-801-CI; 
BnnHacTHHa rnflpoxjioptifl. ■
3-Amino-9,13b-dihydro-l H-dibenz[c,í]imidazo[1,5-ũ]azepir e 
hydrochloride.
C ,6H,sN>Ha=285.8
CÃS —  8 0 0 1 2 -4 3 -7  (epinastine).
A T C  — .R 06A X 24; S01G X 10 .

A T C V e t —- Q R 0 6 A X 2 4 ; Q S 01 G X 1 0 .

Um — G F M 4 Ỉ5 S 5 X L

Pharmacopoeias. In E u r . (see p. vii).
Ph. Eur. 8: (Epinastine Hydrochloride). A white or aỉmcst 
vvhite, hygroscopic, crystalline powder. Freely soluble in 
water and in methyl alcohol; slightly soluble in acetonitrUe; 
sparingly soluble in dichloromethane. Store in airtight 
containeis.

P r o Ị ị Ị e

Epinastine hydrochloride is an  antihistamine (p. 610.1) 
reported to have no signiíicant sedative activity. It has been 
given oraDy in the management of allergic rhiniós and 
pruritic skin disorders. It is also used twice daily as eye

All cross-reíerences reter tố  entries in Volume A
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drops, usually in a concentratìon of 0.05%, in the 
symptomatic relieí o l  allergic c o n ịu n c t i v i t i s .

References.
1. S a rash ỉna  A. e t a l. P o p u la tio n  p h a rm a co k in e tỉc s  o f  e p in as tin e , a  

h ỉs ta m ỉn e  H t re c e p c o r  a n tag o n is ỉ, in  a d u ỉts  a n d  c h ỉld res . B r  J  ơ iĩ i  
P h arm aco ỉ 2005 ; 5 *  4 3 -5 3 .

Preparatíons
Propríetary Preparotionỉ (details are given in Volume 6)
Single-mgredient P re p a ra tìo n s . A rg .:  Alket; Epiobal; Flurinol; 
Relestat; A u s t r ia : Relestat; B elg .: Relestat; B r a ĩ Ạ Relestat; 
Talerc; c h i le :  Plurinol' Relestat; C kitu r . Alesion Kai
lai zhi (SUÈih); C z.: Purivist; D e n m .: Relestat; B ù I.: Relestatỷ; 
Fr.: Purivisc G er.: Relestat; G r.: Relestat; B o n g  Kongr. Relestat; 
H u n g .: Relestat; I r L :  Relestat; Isra e l: Relesut; Hat: Relestat; 
Jp n : Alesion; M e x .: Elestat; Plurinol; N e th .:  Relestat; PoL: Rele- 
stat; P orL : Relestat; S.A/r.: Relestat; S in g a p o re : Relestat; S p a in :  
Relestat; S w e d .:  Relestatt; Swjfc: Relestac Thai: Relestat; 
T u rk .:  Relestat; U K : Relestat; U S A : Elestat; V eneỉ.: Flurinol.

MuhKngredient Preparations. A rg .: Plurinol D; Braz.: Talerc D; 
M ex. : Hurinol D.

Fexofenadine Hydrochloride
IBANM, USAN, HNNMI

Feksofenadiinìhydrokloridi; Feksofenầdiri Hlđroklorũr; FeX' 
oíenadina, hidrodorura de; Fexofénadirie, Chlorhydrate de; 
Fexofenadìnhydrochlorid; Fexofenadinhydroklorid; Fexofe- 
nadinĩ Hydrochloridum; Hidrodoruro de fexofenadinạ; MDL- 
16455A; Teríenadine Carboxýtate Hydrochloride: ộeKCoộe- 
HaqMHa fnflpoxnopnfl.
(±)-p-{1-Hydroxy-4-[4-(hydroxydiphenylmethyl)-piperidino] 
butylHi-methylhydraữopic acid hydrochloride. 
C32HmN04,HCI=538M 
a s — 138452-21-8.
ATC — R06AX26. ...
ATC Vet —  QR06AX26.
UNII — 2S068875ZU.

Pharmacopoeias. In E u r . (see p. vii) and us.
Ph. Eur. 8: {Fexofenadine Hydrochloride). A vvhite or 
almost white povvder. Slightly soluble ÚI waten ừeely 
soluble in methyl alcohol; very slightly soluble in acetone. It 
exhibits polymorphism.
USP 36: (Fexofenadỉne Hydrochlorỉde). A vvhite to off- 
white povvder. Slightly soluble in vvater; treely soluble in 
methyl alcohol; very slightly soluble in acetone. Store at a 
temperature of 20 degrees to 25 degrees, excursions 
permitted betvveen 15 degrees and 30 degrees. Protect bom 
light.

Uses and Administration
Fexofenadine, an active metabolite of teríenadine 
(p. 640.3), is a non-sedating antihistamine. It does not 
p o s s e s s  signihcant sedative or antimuscarinic actions. 
Fexofenadine is used as the hydrochloride in the 
symptomatic relieỉ of allergic conditions including seasonal 
allergic rhinitis (p. 612.1) and chronic urticaria (p. 612.3).

In the UK a dose of fexofenadine hydrochloride 120mg 
once daily is given orally in the treatment of seasonal 
allergic rhinitis; the recomxnended dose in chronic 
idiopathic urticaria is 180mg once daily. u s licensed 
product iníormation suggests a dose of 60 mg twice daily or 
180 mg once daily for both indications.

Fexofenadine is also used with a decongestant such as 
pseudoephedrine hydrochloride.

For doses in children or in patients vvìth renal 
impairment, see below.
Reíerences.

1. M a rk h a m  A. W a g ỉta ff  A J . ĩe x o ie n ă á ừ ìC . D ru ỹS  1998; 5 5 :2 6 9 -7 4 .
2. S im pson  K. J a rv i$  B. F e x o íe n ad ỉn e : a  rev ie iv  of ỉts u sc  in  th e  

m a n a g e m e m  o í  se aso n a ỉ a lle rg ic  rh ỉn ỉtỉs  and  c h ro n ic  id iopa th ic  
u r tỉc a r ía . D ru g s 2 0 0 0 ; 59: 3 0 Ỉ - 2 Ỉ .

3. K avvashim a M . t í  a ỉ. R e v ìc w  o f  íe x o íe n a đ ín e  ỉn  che creacmenc ờ£ c h ro n ic  
ỉd io p a th ic  u r tỉc a r ìa . ỉn t J  D trm a to l 2002 ; 4 1 :7 0 1 -6 .

4. M eevcs SG, A p p a jo sy u la  s. A ven tis , U SA ]. ẸBicacy a n d  safety proA le o f 
íe x o ỉe n a d in e  HCI: a  u n iq u e  th e ra p e u t ỉc  op tion  ỉn  H l- re c e p to r  
a n ta g o n ỉs t ơ e a tm e r u .  J  A lỉe ry y  G ìn  Ịm m u n o í 2003; 1 Ỉ2  (suppt): S69 -S 77 .

5. M a n s íìe ld  LE. O n c e -d a ily  ỉm m ed ỉa ce » re le ase  ỉe x o íe n a d in c  a n d  
su s ta ỉn e d -re ỉe a se  p se u d o e p h e d rín e  co m b in atio n : a n e w ' t r e a tm e n t 
o p tio n  fo r a lỉe rg ỉc  rh in itìs . E x p e rt o p in  P h a rm a co tíư r 2006; 7 : 9 4 1 -5 1.

Administration in children. Fexofenadine hydrochloride is 
used in children for the treatment of seasonal allergic 
rhinitis in an oral dose of 30 mg twice daily; in the UK it is 
lỉcensed for use in children aged 6 to 11 yeais wherẹas in 
the USA it may be used in children as young as 2 years.

In the USA, íexoíenadine is also licensed for use in 
paediatric chronic idỉopathic urticaria. The do.se in children 
aged 6 months to less than 2 years is 15 mg twice daily; older 
children may be given 30 mg tvvice daily.

For suggested doses in children with renal impairment 
see below.

Adminislration in renal impairment. u s  licensed produa 
iníormadon recommends that initial oral doses of fexofe- 
nadine hydrochloride in adults with renal impainnent 
should be reduced to 60 mg once daily. In children with 
renal impainnent, the initial dose should be reduced to 
30 mg once daily in patíents aged 2 to 11 years, and to 
Ị5mg once daily in chiỉdren aged 6 months to less than 2 
yeais.

UK product inỉormation advises that ỉexoíenadine 
should be given with caution to padents with renal 
impairment; however, it also States that dose adjustment is 
not considered to be necessary in such patients.

Adverse Effeds and Precautions
As for the non-sedating antihistamines in general, p. 613.1 
and p. 613.3, respectively.

Arrhythmías. A 67-year-old man suííered syncope aíter 
takừig lexoíenadine 180 mg đaỉly for 2 months.1 His ECG 
showed an abnormalỉy prolonged QT interval whlch shor- 
tened once íexoíenadine was stopped, although the inter- 
val tended to be long even vrithout đrug therapy. None- 
theless rechallenge was positive. The manuíacturers of 
ỉexoỉenadine have commented2 that the patíent was at 
lisk o i  developing arrhythmias belore takíng the drug.

The ECG eữects of íexoỉenadine have been studied5 in 
notmal subjects and doses oỉ up to 480 mg daily [4 times the 
recommenđed dose for seasonaỉ allergic rhinitis] did not 
prolong the QT interval. See also p. 613.2.

1. P ỉn to  ÝM, e t a L  Q T  ỉe n g th e n in g  a n d  l i íe - th re a te n ỉn g  a rth y th m ia s  
a s so d a te d  w ith  fe x o fe a a đ ỉn e . L a n a t 1999; 353 : 980.

2. G íra u d  T . Q T  l e n g th e n ỉ n g  a n d  a rrh y c h m ia s  a sso c ia ie d  w i th  
f ex o íe n ad in e . L a ru x t 1999 ; 35 3 : 2072 .

3. P ra tt CM, t í  a L  C a rd ỉo v asc u la r sa íe ty  o ỉ ỉe x o len a d ỉn e  HCỈ. A m  J  C a rd io l 
1 9 9 9 ;8 3 : 1451 -4 .

Breast feeding. No adverse eữects have been seen in 
breast-fed inỉants whose mothers were receiving íexoíena- 
dine, and the American Academy oỉ Pediatrics1 considers 
that it is thereíore usuaỉly compatible with breast íeeding.

See also under Adverse Effects and Precautions, in 
Terienadine, p. 641.1.

1. A m e ric an  A cadem y  o£ P ed ia trics . T h e  tra n s íe r  o ỉ  d n i ^  a n d  o th e r  
Chem icals ỉm o  h u m a n  m O k. P e d ỉa ữ ia  2001; 108: 7 7 6 -8 9 . [Retỉred M a y  
2010] C o r re a ỉo n . ữ ừ i.ỉ 1029 . A lso avaiỉab le  a t:  h ttp : //a ap p o ỉicy . 
aappub licac ions.o rg /c g í/c o n te n ư fu I l/p e d ia ư lc s% 3 b  108 /3 /776  (aõcessed 
0 8 /0 4 /0 4 )

Poqihyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Potphyria Centre (NAPOS) and 
the Porphyria Centte Sweden, dassdies íexolenadine cLS 
probably not poiphyiinogenlc it may be used as a drug of 
first choỉce and no precautíons are needed.1

1. T h e  D rug  D atabase  ío r  A cu te  P o rphy rỉa . A vaỉlab ỉe  at: h ttp : //w w w . 
d ru g s-p o rp h y r ia .o rg  (accessed  0 7 /1 0 /1 1 )

Psoriasis. Exacerbation of psoriasís has been reported1 
with íexoỉenadine use.

. 1. S a rasw a t A . S a rasw a t M . P u s tu la r  e x ac e rb a tío n  o f  psoríasis d u e  co 
ỉe x o ỉe n a d ỉn e . ơ in  E x p  D erm a to l 2006 ; 31: 4 7 7 -8 .

ỉnteradions
As for the non-sedating antihistamines in general, p. 614.3.

Plasma concentrations o i  íexoíenadine have been 
inaeased when given with erythromydn or ketoconazole, 
but, unlike teríenadine, licensed produa iníormatìon States 
that this was not assodated vvith adverse e l ỉ e c t s  o n  t h e  QT 
interval.

Antadds containing alumìnium and magnesium hydro- 
xide have reduced the absoiption of íexoíenadine. Fruit 
juices induding grapeíruit may reduce the bioavailability of 
íexoíenadine and use together should be avoided.

Grapeỉruit ịuice. Reíerences.
I . D resser GỈC t í  a L  E ữ e c t o f  g ra p e ỉru ỉt ju ic e  v o lu m e  o n  th e  reduccion  o f 

íe x o ỉe n a d ỉn e  b ỉoa v aỉlab ỉlỉty : possib le  ro ỉe  o{ org an ic  a n ỉo n  a a n sp o r tỉn g  
p o lypep tídes . ơ in  P h a rm a eo l T k e r 2 0 0 5 ; 77: 170 -7 .

Pharmacokinetics
Pexoíenadine is rapidỉy absorbed alter oral doses and peak 
plasma concentrations occur in 2 to 3 hours. It is about 60 to 
70% .bound to plasma proteins. Fexoỉenadịne undergoes 
negligible metabolism: about 5% of the total dose is 
metabolised, mostly by the intestinal mucosa, vvith 0.5 to 
1.5% oỉ the dose undergoing hepatìc bioưansíormation by 
the cytochrome P450 System. Elimỉnation halí-liíe o£ about 
14 hours has been reported although this may be prolonged 
In patients with renal impairment. Excretion is mainly in 
the ỉaeces with only 10% being present in the urine. 
Fexofenadlne does not appear to cross the blood-brain 
barrier.

Fexofenadine iỉ a metabolite of terỉenadine and as such 
has been detected in breast milk after the use of terienadine.

Reíerences.
1. Russelỉ T. t í  a i Pha rm aco ldne tíc s , ph a rm a co d y n a m ic s, a n d  to ỉe rance  o ỉ 

sỉngỉe- a n d  m ulc ip ỉe -đose  íe x o íen a d ỉn e  hyd ro ch ỉo rid e  in  h e a ỉtb y  m aỉe 
v o lu n te e is . C lin  P h arm aeo ỉ T k e r 1998; 64 : 6 1 2 -2 1 .

2 . Devỉllier p, t í  a ỉ. CUnical phannacoldnetỉcs and pharmacođynamỉcs oỉ 
đesioratadỉne, ỉexotenadỉne and levoceriririne: ã comparadve review. 
ơ ừ t p h a rm a cok in tí 2008; 47 : 21 7 -3 0 .

Preparations
Proprietary Preporations (details are glven in Voltune B)

Sngle-ingredienl PrepomKons. A rg .: Aỉercas; Aleríedine; Ailegra; 
A u stra L : Alleriexo; Pexal; Fexotabs; TeUast' Xergiq A u s tr ia :  
Telíast' Belg.: Allergo Rhỉnathiol; Telíast; Braz.: Allegra; Allexo- 
íedrin; Aid va; Pexodane; Raỉex; C a n a d .: Allegrạ; C h ũ r . Aero- 
danf; Alexia; Allegra; Penax; C k ù u r . BiXin (¥ 9 ); Lai Duo Pei 
(* # 9 ) ; Min Jie («*;); Raitìva (Pưlệií); Rui Fei (3*3F); Sai- 
lexi (H$S); Ci: Aíexilt; Ewotex; Fexlgra; Telỉastt; D enrn .: 
Alteríast; Altítex; Histalast; Neỉoxeí; Telỉast; B in .: Alterfastf; 
Neỉoxeb Telíast; F r.: Telíast; G er.: Pexoíenadenn; Telíast; H o n g  
K o n g : Bosnum; Fexodine; Tedast Zafilf; B u n g .:  Allegra; Altíva; 
Fexgen; Fexoỉep; Tellast; In d ia :  Aíexdine; Alemex; Alert; 
Alíexo; Alleỉast' Allegix; Allegra; Allotex; Altiva; Fegra; Fena- 
din; Fexamed; Fexidine; Fexigra; Fexo; Fexodex; Fexodin; 
Fexofasc Fexofen; Fexona; Pexoqult; Fexoc Fexotrol; Pexova; 
Histagra; Histaloc Iníexo; odilex; Oregra; In d o n .:  Telíast b i :  
Telỉast; Israel: Tellast; Ita L : Telíast; M a la y s ia : Fexofin; Telíast; 
M ex .: A ỉd iíex ; AUegra; Apeitum-Ox; Fexoíf-R; Gebenirt; Ran- 
íast; N eth .: Allegra; STP-freef; Telíasc N o r w .: Altííex; Telíast; 
N Z : Fexo£asf Telíast; Xer^c P h ũ ip p .:  Fenafex; Fexet; pexoral; 
HistoíenỶ; Neoíex' Rhinogan; Sensitm; Telíast’ PoL: Pexolast; 
FexoGen; Tellast; Telíexo; P orL : Pexocare; Telíast; 1tu s .: Ạller- 
íex (AraepệeKc); Dinox UIhhokc); Fexadin (4>eKcaAHH); Fexo(ast 
(<beicco<[ncT); Rapido (Pannao); Telíast (Tenộacr); S -A fr .: Fast- 
vvay; Fenofex; Fexaway; Fexo; Fexofástf; Telíast; Tellerge; s i n 
ga p o re : Tellast; S p a ìn :  Telíast; Sw ecL: Allegra; Neíoxet Telỉast; 
S w itz .:  Telíast; TeUastin AUergo; T h a i.:  Bosnum; Fenafex; Fexo- 
fást; Pexotine; Telíást; Tofexo; Viías; T u r k .:  Feksine; Fexadyne; 
Pexavil; Fexizin; Pexoíen; Mayỉex; Telíàst; Vivaíeks; UK: Tel- 
ỉast; Ukr.: Aỉtiva (Aimna); Fexoỉast (<Derco(Ị«cT); TeUast 
(Tenộacr); U S A : Ailegra; V e n e z :  Allegra; Pexidine; Pexoríl; 
Rinolast „

Multi-ingredient Prepornlions. '  A r g . :  Alercas D; Alerỉedine D; 
Allegra-D; A u s tra L :  Telíast Decongestant; B ra z .: Allegra-D; 
Fexõ-Df; C a n a d .: Allegra-D; C h ữ c . Ălexia D; Allegra-D; B o n g  
K o n g : Telíast-D; In đ ia :  Altlva-D; In đ o n .:  Pexoled; Telỉast Plus; 
J p n : Dellegra; M a la y s ia : Altìva-D; Tellast-D; M ex.: Allegra-D; 
S in g a p o re . Telfast-D; T h a i.:  Telíast D+; U S A : Allegra-D; V en e ĩ.:  
AUegra-D; Rinolast D.

Pharmaeopoeidl PreporaHoiu
BP 2014: Fexoỉenadine Tablets;
USP 36: Fexo{enadíne Hydrochloride and Fseudoephedrine 
Hydrochloride Extended-Rdease Tablets; Fexofenadine Hydro- 
chloride Capsules; Fexofenadũie Hydrochloride Tablets.

Flunarízine Hydrochlorỉde IB A N M . U SA N , H N N M I  

Flunaritsiinidihydrólđòridi; Flunarizina, hidrodorũro de; 
Flunarỉán-<iihydrốỞilorid; Fiunarizindihydroklorid; Flunari- 

;zine, Chlorhydrate de; F!unari2ine, dichlorhydrate, de; 
Flunariáni dihydrochloridum; Flunarizini HydroChloridum; 
Flunarizĩno'dihidrochloridas; Hidrodooirõ de flunarizina; R- 
14950; <DnyHapM3MHa rHflpoxnopMfl.' / i .
frans-l-Cinnamyl-4-(4,4'-difluorobenzhydryl)piperazine 
dihydrixhloride. '
C26H26F2NJ,2HCr=477.4 -
C A S —  5 2 4 6 8 -6 0 -7  (flunariz ine); 3 0 4 8 4 -7 7 -6  ( fìu n a riz ìn e  
h ydroch ioride). ;
ATC — N07CA03.
ATC Vet — QN07CA03.
UNII —  Cl ì 102T053.

Pharmacopoeias. In C h ín , and E u r . (see p. vii).
Ph. Eur. 8: (Flunarizine Dihydrochloride). A vvhite or 
almost vvhite hygroscopic povvder. Slightly soluble in water, 
in alcohol. and in dichloromethane; sparingly soluble in 
methyl alcohol. Store in airtight containen. Protect bom 
light.

Uses and AdminisỶratìon
Flunarizine is the diQuorìnated derivative of dnnariãne. It 
has antỉhistamine, sedative, and caldum-channel blockỉng 
activity. Flunarizine hydrochloride ỉs used for mlgraine 
prophylaxis, for vertigo and vestibular disorders, and for 
peripheral and cerebral vascular disorders. It has also been 
used as adjunctive antiepileptlc therapy in patients 
relractory to Standard regimens.

Flunarizỉne is given orally as the hydrochloride although 
doses are expressed in terms of the base. Flunarizine 
hydrochloride 11.8mg is equivalent to about- lOmg of 
flunarizine. The usual dose is 5 to 10 mg daily, usually given 
at night to minimise the eSects of drovvsiness.

Flunarizine. betadex (ũunarizine betacydodextrin) has 
been used similarly.

The Symbol t  denotes a preparation no longer actively marketed

http://aappo%e1%bb%89icy
http://www


630 Antihistamines

Epilepsy. Several drugs with caldum-channel blocking 
actìvity have been investigated as ađjuncts in epilepsy 
(p. 506.1), induding Aunariàne. Some indỉvỉdual studies 
have reported beneỄt, but a systeraatic review' conduded 
that ạlthough flunarizme might have a weak effect on sei- 
zure frequency the evidence vvas not convindng, and the 
vvìthdravval rate was signiAcant, probably because of poor 
tolerability; it should thereíore not be recommended as 
adịunctive antiepìleptíc therapy. The pharmacokinetic pro- 
file of flunarizine may in any case be too complex for din- 
ical use as an antiepileptic.2

1. C ha isew ỉkuỉ R, t í  a L  C a ld u m  a n ta g o n ỉs t ỉ  as a n  a d d -o n  ih e ra p y  ỉo r  drug* 
re s is tan t epỉlcpsy . A vaỉlab ỉe  ỉn  T h e  C o c b ra n e  D atabase  o ( S ys tem atic  
Revienrs; ỉssue  4 . C h ich e s ten  J o h n  W ỉỉey ; 2001  (accessed 13 /06 /05 ).

2 . H oppu  K. t í  a l. F lu n a r íz ỉn e  o í l im ite d  v a lu e  in  ch ild ren  wỉch in ira c u b le  
cpOepsy. P td ìa tr N tu ro l 1995; 13: 1 4 3 -7 .

M igraine. Flunarizine reduces the írequency of migraine 
attacks in both adult and paediattic patìents and is used 
for the prophylaxis of migraine (p. 670.3) in some coun- 
tries. Its effects are comparable with several other prophy- 
lactìc antìmigraine drugs, induding the generally preíerred 
propranolol,1"' but it is more likely to be reserved for use 
when first-Iine drugs have proved to be ineííective or 
unsuitable. Its mode of aaion in rrúgraine is undear; pos- 
sible mechanisms are inhibition of vasospasm induced by 
mediators su ch as serotonin and prostaglandins, inhibition 
of cellular hypoxia, and improved blood viscosity and ery- 
throcyte deỉormability. Caldum-channel bloddng actìvity 
mlght have a role, but evidence íor the eíAcacy of other 
caldum-channel blockers in migraỉne prophylaxis (see 
Nưedipỉne, p. 1449.1) is less convindng than ỉor ílunari- 
zine.

Case reports have indicated beneAt wỉth Qunaridne in 
the prophylaũs of the rare disorder of altemating 
hemiplegia in childhood5'4 but a subsequent study7 in 12 
chỉldren did not produce condusive Bndings. A later long- 
tenn study* reported that 7 of 9 chilđren given ílunarizine 
íor up to 5 years for hemiplegia showed a reduction in the 
duratioĐ o! attacks, and 3 had a reduction in írequency, but 
only 1 of these obtained a complete cessation of episodes.

The role of antihistamines in general in the management 
of migraine is discussed brieAy on p. 611.3.

1. T odd  PA, B e n ũ eld  p . F iunaríz iĐ e: a  reapp ra ỉsa ỉ o í its phan n aco lo g ica l 
p ropcrries  a n d  th e ra p e u t ic  use  ìn  ne u ro lo g ica l d isorders. D ru g s 1989; 38: 
4 8 1 -9 9 .

2 . A n d crsso n  K-E, V inge E . 8 •A d re o o ce p to r blodcers a n d  c a ld u m  
a n tagon is ts  in  t h e  p ro p h y lax ỉs  a n d  trea txnem  o í m igra ine. D ru gs 1990; 3: 
35 5 -7 3 .

3. S oe lbeig  S e ren se n  p, t í  a i. P ỉu n a m in e  verstis m e top ro lo l In m ỉg ra in e  
prophy iax is : a  d o u b ie -b lin d . r an đ o m ize d  pa ra lỉe ỉ g roup  s tu đ y  of eKicacy 
a n d  to lerab ility . H e a d a d ỉt 1991; 31 : 6 5 0 -7 .

4 . G aw el M J, t í  a ì. C o m p ariso n  o ỉ  th e  e ỉE cacy a n d  sa íety  of A u n ar íò n e  10 
p rq p ra n o ỉo l in  th e  p ro p h y lax ỉs  o f m ig n ìn e .  C an J  N eu ro ỉ S á  1992; 19: 
34<M .

5. C asaer p , A zou M . F ỉu n a r íz ỉn e  ìn  a lie m a tin g  hem ipleg ia  in  ch ỉỉdhood . 
L m a t  1984; U: 579.

6 . C u ra to lo  p . C usm aỉ R. D rugs fo r à ỉte m a tỉn g  hem ỉpleg ic  m ig ra ỉne . Lan eet
1984; U: 980 . • •

7 . C asaer p . P ỉu n a rù m e  in  a lte m a ù n g  hem ỉpỉeg ia  ỉn  c h ìldbood . A n  
ỉn te n u tỉo n a l  s tu đ y  in  12 c h iỉd ren . N e u ro p e d ia ư ia  1987; 18: Ỉ 9 I - 5 .

8 . S ílver K, A n d e rm a n n  F. A ỉte rn a tin g  h e n ú p ieg ia  o í ch ttdhood : a  s tu đ y  o ỉ 
10 pa tie n ts  a n d  re su ỉ ts  o f  A u n a r iiin e  t re a tm e n L  N tu ro b g y  1993; 4 3 :3 6 -  
41 .

lòurette's syndrome. A smaỉỉ unbỉinded study1 ỉnvolving 
7 patíents has suggested that ũunarírine is mõre effective 
than placebo in the ưeatment of Tourette's syndrome (see 
Tlcs, p. 1030.1).

1. M ỉchelỉ p . t í  a i T re a tm e n t o í T o u re tte ’s sy n d ro m e  w iih  c a ld u m  
an tag o n is ts . ơ ừ i N eu roph arm a co l 1990; 13: 7 7 -8 3 .

VBrtigo. Antíhistamines are the mainstay of the treatment 
of vertigo (p. 612.3). However, theữ antúnuscarìnic 
adverse eữects may prove ttoublesome, paiticularly in the 
elderly, and they produce Central sedation. Flunarizine is 
devoid of antimuscarinic properties, although it may pro- 
duce Central sedạtỉon.

Adverse Eỉkds and Precautìons
As for the sedating antihistamines in general, p. 613.1 and 
p. 613.3, respectively. Adverse eữects also seen vvith 
Aunariã ne indude weight gain, extrapyramidal symptoms 
(sometimes assodated with depression), and, rarely, 
galactorrhoea.

Extrapyrainidal disorders. Extrapyramidal motor signs 
(induding parkinsonism, oroíadal tardive dyskinesia, and 
akathỉõa) have been reported in 12 patients given Aunarì- 
zine 10 to 40 mg daily for between 3 weeks and 15 
months; 11 also had depression.1 Partial or complete 
improvement of symptoms occurred after vvithdravval of 
Aunariã ne. There have been other reports of similar 
eổects,2'5 but the assodation vvith Aunarízine has not 
always been certain. Some vvorkers have commented that 
Aunaririne is often used in patients at increased risk o i  
depression (migraine and geríatrlc patìents) or extrapyra- 
midal symptoms (geriatric patients)16 or that Bunariiine 
may unmask subdinical idiopathic Parkinson's disease.6-7

Extrapyramidal signs, induding parkinsonism, have also 
been assodated with the related drug, dnnari2Ìne.J'5 It has 
been suggested that such eSects may be less likely to occur 
with ànnarizine than with Aunatỉzine because of its shorter 
haU-Uỉe and lower lipophilidty.3

1. c h o x u a  c  t í  a l. P ark in so n ỉsm , ta rd ìv e  đy sld n e ỉỉa , a k a th ỉs a ,  and  
dep ressio n  in d u c e d  b y  f lu n a r ỉz in e . Lanctí 1986; 1: 1 303 -4 .

2. M e yboora  RHB, t í  a i. P a rỉd n so n ism , ta rd iv e  dysỉdnesia . akath is ỉa , and  
dep ressio n  in d u c ed  by  f lu n a r íz ỉn e . L a rư tí 1986; 11:292.

3. L apo rte  J-R , Capella  D . U seỉess d ru g s  a re  n o t  p lacebos: Iessons írom  
Đ u n a r iá n e  a n d  d n n a r ỉz in e . Lanetí 1986; 11 :853-4 .

4 . L ap o n e  J -R . C apeỉla  D . U seless d ru g s  a re  n o t  p lacebos. L a n a t 1987; lỉ 
1324.

5. T clve  HAỠ. t í  a l. F ỉu n a riz ỉn e  a n d  c in n a r ỉz ỉn e - in d u c ed  p a rk in son ism : a 
h is to rica l a n d  d ỉn ic a l a n a ìy s i ỉ. P a rk im o n ism  R ila t D iso rd 2004; 1 0 :2 4 3 -5 .

6. A m ery  w .  S ide-e ílec ts  o í f lu n a r iz ỉn e . L a n c tí 1986; 1: 1497.
7. B e n v én u ti p. t í  a ỉ. S ỉde-eííec ts o f n u n a rix ỉn e . La ru x t 1986; II: 464 .

Interađions
As for the sedating antihistamines in general, p. 614.3.

Hepatic enzyme inducers such as carbamazepine, 
phenytoin, and valproate may interact with flunarizine by 
increasing its metabolism; an increase in dosage of 
Qunariáne may be required.

Pharmacokinetics
Flunarizine hydrochloride is well absorbed from the 
gastrointestinal tran, peak plasma concentrations occurring 
2 to 4 hours aíter oral doses. Flunarízine hydrochloríde is 
very lipophilic and is more than 90% bound to plasma 
proteins. It appears to undergo extensive metabolism; 
metabolites are excreted prindpally in the bile. Flunarizine 
hydrochloride has an eliminatìon half-Iife of about 18 days.

Preparations
Proprietory Preparcriions (details are given in Volume B)
Single-ingredient Preporationỉ. A rg .:  Bercetina; Coromert; Flule- 
nab Mondus; NiAucan; Sibelium; A u s tr ù t:  Sibelium; B eìg .: Flu- 
narimed+; Plunatop; Sibelium; Braz.-. Flunarin; pluvert; Fluzix; 
Sibelium; Vertigium; Vertix; C a n a d .: Sibeliumt; Cliiìe: FIeroxt; 
Fluxus; Inigor; Sibẹlium; Zenrralin; C h in a : Ao Li Bao Ke (Ị&ý] 
ữ £ ) ;  Fu Rul Er (? - % & ) ;  Fu Rui Lin Hua Xin ( ĨE ữ ) ;
Sibelium ( ỈẾ itM .) :  Cz.: Sibelium; D en m .: Sibelium; Fr .\ Sibe- 
lium; Ger.-. Flunaven; Natil-N; Gr.: Sibelium; H o n g  K o n g : Flu- 
dan; H u n g .: Sibelium: In đ ia :  Cinzin; EGgraine; Fine; Flubcry; 
FIugraine; Flunarin; Flunarìs; Flunatrac; Fluriz; FIury; FIutom; 
Fluvert; Fluz; Fzin; Graton; Grenate; Grenil-F; MGR; Migarid; 
Migazưu Migon; Migrecure; Migrid; Nariz; Narizine; Naráne; 
Nomigrain; Nưbelium; In d o n .:  Banolium; Cevadil; Degiium; 
Diziliumf; Dizine; Frego; Seremig; Sibelium; Siberid; SUum; 
Sinral; Unalium; Xepalium; ír i . :  Sibelium; ỉ ta l . :  F]ugeral; Flu- 
nagen: Fluxanen; Gradienc Issium; Sibelium; M a la y s ia . Flu- 
dan; Forknow; Migarid; Sibelium; M ex.: Axilint; Fasolan; 
Naũuryl; Sibelium; N e th .:  Sibelium; P h ilip p .: FIumig; Flunariz; 
Migralin; Sibelium; P ort.: Sibelium; Vasilium; Zinasen; S .A Ịr .:  
Sibelium; S in g a p o re : Forknow; Nariáne; Sibetium; S p a in : Fler- 
udin; Plurpax; Sibelium; S w iíz .:  Sibelium; T h a i.: Cebrium; 
Cedelate; Fabelium; Pinelium; Floxin; Flubelin; Flucilium; Flu- 
dan; Fluliumt; Flunamed; Flunaric; Flunarium; Fluricin; Flur- 
in; Furin; Hexilium; Lỉberal; Mediliumt; PoIi-Flunarin; Sibe- 
lium; Simoyiam; Sobelin; Sovelium; Vanid; Vertilium; Zeliunr 
T u rk .: Sibelium: V enez.: Fludll; Sibelium.
Muhi-ingredient Preparatìons. A rg .: Sibelium PIus; B ra z .: Verti- 
zine D; In d ia :  Egrin; Flunen Mygran; Oxokool PIus.

Homochlorcydizine Hydrochloride
I&ANM, r lN N M )

Hidroclòruro de homodorciđizina; Homochlorcydiãne, 
Chlorhydrate d'; Homochlorcydizini Hydrochloridum; 
Homoclordcliána, hidrodọruro de; roMoxnopi4MKHM3MHa 
rnflpoxnopnfl.
1-(4-Chlorobenzhydryl)perhydro-4-methyl-1,4-diazepine 
dihydrochloridé.
C19H23CIN2,2HCI=387.8

,C A S  —  8 4 8 -5 3 -3  (h o m o ớ ib rc y c ì iz in e ì ; 1982-3& 1  (h ọ m o -  
c h la rc y d iz in e  h yd rọ ch lo rid e ).

Pharmacopoeias. In J p n .

P r o í i Ị ẹ

Homochlorcydizine hydrochloride, a piperazine derivative, 
is a sedating antihistamine (p. 610.1) with antímuscarinic 
and moderate sedative properties. It is used for the 
symptomatic relieí of allergic conditions including urticarìa 
(p. 612.3) and rhinitis (p. 612.1). and in pruiitic skin 
disorders (p. 612.1). It is given in oral doses of 10 to 20mg 
three times daily.

Preparatìons
Proprietory Preparationi (details are given in Volume B)
Single-ingredient Preporotions. H o n g  K o n g : Homodomỉn;
In d o n .:  Homoclomin; J p n :  Homodomin; T h a i.: Homoclominf.

Hydroxyzine ỊBAN, riNNi

Hidroxjzina; Hydroksitsiini; Hydroxián; HydroxyzỊnurr:
rnflpoKCM3MH.
(/?SV2-{2-t4-(p-ChlorQ-a-phenylbenzy Dpiperazin-1 -yOethoxy 
ethanol. ■
C2,H27CINA=374.9
CAS — 68-88-2. ;
ATC — N05BB01.
ATC Vet — QN05BB01.
ỤNII —  30S50YM80G. ■
Hydroxyzine Embonate ỊBANM, riNNMì

Embonato de hidroxizina; Hidroxizina, embonato de 
Hydroxyãne, Emboriate d'; Hydroxyãne Pamoate; Hydro- 
xyzini Embonas; Pamoato de hidroxiána; rMflpoKCH3MHí 
3MÓOHaT.
2-{2-[4-(4-Chlorobenzhydryl)piperazin-l-yl]ethoxy)ethano 
4,4'-methylenebis(3-hydroxy-2-naphthoate). 
C21H27CIN20 2,C23H,6o '=763.3 
CAS —  ì0246-75-0.
ATC —  N05BB01.
ATC Vet —  ON058B01.
UNII —  M20215MUPR.

Pharmacopoeias. In J p n  and us.
USP 36: (Hydroxyzine Pamoate). A light yellow, practicall ’ 
odourless povvder. Solublc 1 in more than 1000 of water, o: 
chloroíorm, and o! ether, 1 in 700 of alcohol, 1 in 10 0 : 
dimethylíormamide, and 1 in 3.5 OÍ10M sodium hydroxidi • 
solution; practically insoluble in methyl alcohol. Store ÍI 
airtight containers.

Hydroxyzine Hydrochiorìde IBANM, riNNMi 
Hidrodoruro de hidroxizina; Hidroksián Hidroklorũr; 
Hidroksizino hidrochloridas; Hidroxizína, hidrodoruro de; 
Hidroxián-hidroklorid; Hydroksitsíinihydrokloridi; Hydroxi- 
zinhydroklorid; Hydroxyzin dihydrochlorid; Hydroxyzindihy- 
drochlorid; Hydroxyzine, chlorhydrate d'; Hydroxyzini 
Dihydrochloridum; Hydroxyzini Hydrochloridum; THAPOKCM- 
3MHa rnflpoxnopnfl.
C21H27CÌN20 2,2HCI=447.8 
CAS —  2192-20-3.
ATC — N058801.
ATCVet — QN05BB01. 
um —  76755771U3.

Ptiarmacopoeias. In Eur. (see p. vii), J p n , and ƯS.
Ph. Eur. 8: (Hydroxyzine Hydrochloride). A white or almost 
white, crystalline, hygroscopic povvder. Freely soluble ir 
vvater and in alcohol; very slightly soluble in acetone. Stort 
in aừtight containers. Protect from light.
USP 36: (Hydroxyzine Hydrochloride). A white, odourless, 
povvder. Soluble 1 in 1 of vvater, 1 in 4.5 of alcohol, and 1 in 
13 of chloroíorm; slightly solubie in 'ầcetone; practically 
insoluble m ether. store ÚI airtight containers.

Incom patibility. Hydroxyzine hydrochloride has been 
reported to be incompatible wáth aminophylline, benzyl- 
penidlUn salts, chloramphenicol sodium sucdnate, dimen- 
hydrinate, doxorubidn hydrochloride (in a liposomal fot- 
mulaúon), thioridazine, and some soluble barbỉturates.

Stability. A mixture of hydroxyzũie hydrochloride, chlor- 
promazine hydrochloride, and pethidine hydrochloride 
stored in glass or plastic syringes was ỉound1 to be stable 
ỉor 366 days at 4 degrees and 25 dcgrees.

1. C onk lỉn  CA. t í  a l. S u b i lity  o ĩ a n  anaỉgcsic -sedaiìve  com b in ad o n  in gỉass 
a n d  p ỉastỉc  s ing le-dose  sy n n g e s. A m  J  H osp Pharm  1985; 42: 339-42 .

Uses and Admỉnistration
Hydroxyzine, a piperazine derivative, is a sedating 
antihistamine vvith antimuscarinic and significant sedative 
properties; it is also an antìemetic. Its main use is as an 
anxiolytic (p. 1028.1) but see Anxiety Disorders p. 631.1. It 
is also used as an adjunct to pre- and postoperative 
medication (see Anaesthesia, p. 610.3) and in the 
management of pruritus (p. 612.1) and urticaria (p. 612.3) 
and has been used as an adjunct to opioid analgesia in the 
management of cancer pain (p. 7.1).

Hydroxyãne may be given oraỉly as the hydrochloride or 
the embonate; doses are expressed in terms of the 
hydrochloride. Hydroxyzine embonate 170mg is equivalent 
to about lOOmg of hydroxyzine hydrochloride.

Usual oral doses are: 50 to 100 mg four times daUy (or the 
short-term management of anxiety; for pruritus an initial 
dose of 25 mg given at night, increased ư necessary to 25 mg 
three or íour times daily; and 50 to lOOmg for pre- or 
postoperative sedation.

Hydroxyzine hydrochloride may also be given by deep 
inưamuscular injecũon. For prompt control of anxiety or

All cross-reíerences reíer tb  entries in Volume A
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agitation 50 to 100 mg is injected intramuscularly initially, 
and the dose may be repeated evcry four to six hours as 
required. For other indications when oral dosage is not 
practical, the intramuscular dose is 25 to ỈOOmg. 
Hydroxyãne should not be given by intravcnous injection 
since haemolysis may result.

For doses in children, see below. Dosage should be 
reduced in padents with hepatic or renal impairment, see 
below.

Administration in children. Hydroxyàne may be given to 
chỉldren to ưeat pruritus in the following oral doses 
expressed as the hydrochloride:
• children aged 6 months to 6 years: inỉtialỉy 5 to 15mg 

daily increased if necessary to 50 mg daily in divided 
doses

• those 6 to 12 years of age: ũũtially 15 to 25 mg daily 
increased u necessary to 50 to 100 mg daily in divided 
doses

Altematively, 1 mg/kg daily may be given in divided doses, 
to a maximum of 2.5 mg/kg daily in children aged 1 to 6 
years or to a maximum of 2 mg/kg daily in those aged over 6 
years.

The pre- or postoperative sedative dose in children is 
600 mỉcrograms/kg orally; altematively, a dose of 1.1 mg/kg 
has bẹen given by intramuscular injectíon.

Childrẹn and ãdolescents ageđ 12 years and over may be 
given usual adult doses, see p. 630.3.

Administralion in hepatic or renol impairment. In
patíents with hepatic impairment, UK licẽnsed product 
míormation recommends a 33% reduction in the total 
oral daily dose oí hydroxyãne. In patients with moderate 
or severe renal impairment, a dose reduction of 50% is 
recommended.

Anxiety disorders. Ầlthough hydroxynne is used in the 
management of anxiety, there is little evidence to support 
its eíĐcacy in amdous patients,1 and the B N F  considers 
that use of antihistamines solely for their sedative eíỊect in 
anxiety is not appropriate.

i . B a lle n g e r  JC , e t a i. C on se n su s  sca tem en t o n  ge n era ỉtee d  a n x ỉe ty  d ỉso rde r 
f ro m  che  I n c e n u tỉo o a ỉ C on se n su s  G roup  o o  D ep ressỉòn  a n d  A nxỉc ty . J  
ũ ir t  P sych ia try  2 0 0 1 ; 42  ( ĩu p p ỉ ỉ  ỉ ) :  5 3 -3 . A vaiỉđb ie  a c  h n p jfw w w . 
p sy c h ia t r is t .c o m /p r iv a te /s u p p le n e t /v 6 2 s  11 /v 6 2 s  11 o s .p d ỉ  (accessed  
1 5 /0 8 /0 8 )

A d v e r s e  E f f e c t s  a n d  P r e c a u ỉ i o n s

A s  for the sedating antihistamines in general, p. 613.1 and 
p. 613.3, respcctively.

Intramuscular injeaion of hydroxyĩlne has been 
reponed to cause marked local dĩỉcomíort. Inưavenous 
use has been assodated with haemolysis.

Arrhythmias. ECG abnormalities, particularly alterations 
in T-waves, vvere assotíated with anxiolytíc doses of 
hydroxyãne hydrochloride and vvere similar to those pro- 
đuced by thioridazine and tricyclic antidepressants.1

1. H oIU ster LE. H y d ro x y rin e  hyd ro ch lo rid e : possỉb ỉe  a d v e n e  e ard ỉac  
In te ra c tío n s . P sych oph arm aco l Com m  1975; 1: 6 1 -5 .

Effects on sexual ỉunction. A 32-year-old man had pro- 
longed penile erections (priapism) alter taking two sepa- 
rate doses of hydroxyzine for a skin rash.1 It was suggested 
that the effect might be due to a hydroxyzine metabolite 
that was ỉound to be structurally similar to a metabolite of 
trazodone, a drug known to induce penile erections.

1. T h a v u n d a y il  JX . et a i P ro ỉonged  p e n ile  e re c tio n s  in d u c e d  by  
h y d ro x y x ỉn e : possible m e ch a n ism  of accỉon. N eu ropsyđ ìũb io ỉogy  1994; 
3 0 : 4 -6 .

Effech on ỉfìe slđn. Four children given hydroxyãne 
hydrochloride for restlessness developed a fixed drug erup- 
tion of the penis.1 A1I recovered on dnig vvithdravvál and 
subsequently had positive rechallenges.

1. C o h e n  HA. et a i. F ỉxed d ru g  c n ip t io a  o í th e  pen ỉs  d u e  to  hydroxyxine  
b y d ro ch ỉo r id e . A m  P h a rm a a n h er 1997; 31 : 3 2 7 -9 .

htra-arterial inịection. Acddental intra-arterial inịection 
of hydroxyãne has led to necrosis of the extremity requir- 
ing amputatìon of the digits of the aỉỉected limb.1

1. H ard es ty  W H. I n a đ v e n e n t  In tra -a r te rla l in je c t io n . JA M A  1970; 2 1 3 :8 7 2 .

Liver disorders. It has been suggested1 that hydroxyzine 
should only be given once daily for the reliel of pnuitus in 
patients with primary biliary drrhosis. The mean serum 
elimínation halí-Iives of hydroxyzine and its metabolite 
cetiiúine ỉn 8 patíents with primary biliary đrihosis were 
prolonged at 36.6 and 25.0 houts, respectively.

1. S im o n s  FER. e t a i T h e  p b a n n ac o ld n e tỊc s  a n d  p h a n n ac o d y n am ỉc s  o í  
h y đ r o x y à n e  ỉn  p adencs w ỉth  p r im a ry  b ữ ỉa ry  d r rh o s ỉs . J  ơ h t P h arm aco ỉ 
1989; 2 9 : 8 0 9 -1 5 .

Porphyria. The Drug Database íor Acute Poiphyria, com- 
piled by the Nonvegian Porphyda Centre (NAPOS) and 
the Porphyria Centre Svveden, dassiỉies hydroxyãne as 
porphyrinogenic; it should be prescribed only for compel-

ling reasons and precautions should be taken in aQ 
patients.'

1. T h e  D ru g  D atabase  fo r A cu te  P o rphy rỉa . A vailab le  a t: h t tp : / /w w w . 
d ru g s-p o rp h y r ia .o rg  ịa c c c sse d  0 7 /1 0 /1  ĩ )

I n t e r a c t i o n s

As for the sedating antihistamines in general p. 614.3.

Gmelidine. A pharmacokinetic study in 16 patients noted 
that ã m e tid in e  increased the serum concenưation o i  
hydroxyzine.1 The combination generally produced a 
greater suppressíon of the cutaneous response to hist- 
amine than hydroxyzine alone, but the difference was not 
signiScant.

1. S im ons PER. et a i. E ííec t o f th e  H i-an ta g o n ìs t d m e rid in e  o n  th e  
p h a rm a c o k m e tỉ a  a n d  p h a rm a co d ỵ n a m ic s  o í th e  H {-an tag o aỈ5 ts  
h y d ro x y z in e  a n d  cetỉrỉx ỉne  in  p a d e n ts  w ith  c h ro n ic  u r tỉc a r ia . J  A ũ erg y  
á ờ t ĩm m u n o l 1995; 9 5 : 6 85 -93 .

P h a r m a c o k i n e t i c s

Hydroxydne is rapidly ábsorbẽd fróin the gastrointestinal 
traư and is metabolised. Metabolites indude cetiriãne 
(p. 619.2), which has antihistaminic activity. An elimina- 
tìon half-life of about 20 hours has been reported. 
Reíerences.

1 . P a ton  D M , YVebster ĐR. Cỉỉnỉcaỉ p h a n n a c o k ú ie d c s  o f  H t-re ce p to r  
a n tag o n is ts  ( th e  a n tỉh ís ta ra ỉn e s) . ơ in  Ph arm acokm et 1985; 1 0 :4 7 7 -9 7 .

Liver disorders. For reíerence to a prolonged halỉ-Uỉe of 
hydroxyãne ỉn patients with primary biliaty dtThosis, see 
under Adverse Eííects and Precautions, above.

Preparations
Proprietory Preporotiorn (detailỉ are given in Volume B)
Single-ingredient Preparotìons. A rg .:  Ataraxone; Hyderax; A u s -  
trù r . Atarax; B eĩg .: Àtarax; B ra z .: Drotizin; Hỉdroxĩne; Hixiierg; 
Hbózine; Pruri-Gran; Prurizin; O u u ú L : Atarax c h ũ e :  Dalun; 
Fasarax; C z.: Atarax; D ervn .: Atatax; P in .: Atarax; F r.: Atarax; 
G er.: AH 3 N; Atarax' Gr.: Atarax' Ictinal; Iremoỉar; H o n g  
K o n g \ Atarax; Qualidrozine; Vataiaxf; H ung.-. Atarax; In d ù v .  
Atarax; H-Rax; Hozen; Hydil; Hydroze;- Knist; Nizod; In d o n .:  
Bestalin; Iterax; I r t :  Ucerax; Israe l: otarex; ĩ tá L :  Atarax; 
M alaysia-. Atarax; M ex .: Atarax; N e th .:  Ataraxt; N o r w .: Ataiax; 
N2: Seredd; P h iỉip p .:  Iterax; PóL: Ataiax: P orL : Atarax; Cora- 
phenet; R u s .:  Atarax (Atapanc); S .A fr .: Aterax; Neuiaxt; S i n 
g a p o re . Atarax; Hizin; Phymorax; S p a ỉn : Atarax; S w e d .: Atarax; 
S w itz .:  Atatax; T h a i.:  Abacuỉ,- Aaadon; Alletax; Andpm; A n t í -  
zine; Atalog; Atano; Aurax; Cerax; Dormirax; Drarine; Hadar- 
ax; Histan; Hiszine; Hinn; Honsa; Hydrox; Hyzine; Katrax; Poli- 
zine; R-Rax; Tataxin; Trandrozine; Unaminet; Xyãne; T u r k .:  
Atarax; Validol; Vistaril; UK: Atarax; Ucerax; v k r . :  Atarax 
(ArapaKc); U S A : Vistaril.
AAubi-ingredient PreparoHons. B ra x .: Marax; In d ia :  Marax; s .  
A fr .:  Geratart; S p a in :  Calmoplext; Dolodenst; U kr .: Distonin 
(JlHCTOHHH)t; U SA : Hydrophed; Marax; Theomax DF.
Pharmocopoeial Preparatìom
BP 2014: Hydroxyãne Oral Soíudon; Hydroxydne Tablets;
USP 36: Hydroxyzine Hydrochloride Injection; Hydroxyzine 
Hydrochloride Syrup; Hydroxyáne Hydrochloride Tablets; 
Hydroxyxine Pamoate Capsules; Hydroxyáne Pamoate Oral 
Suspension.

Isothipendyl Hydrochloríde ỊBANM. riNNMi 
Hidrodoruro de 'ìsdtipendil; Isothipendyl, Chlorhydrate d'; 
isothipendyii Hydrọchloridum; Isotipendil, hidrocloruro de; 
MaoTnneHqnna rnqpoxnopMfl.
NN-Dimethyl-1 -(pyridot3Ì-b][l ,4]benzothiazin-10-ylmethyt) 
ethylamine hydróchloride.
C,6H19N3S,HCÍ=321.9
C A S  — 4 8 2 -1 5 -5  ( iso th ip en d y l);  Ỉ2 2 5 -6 0 -1  O so th ip e n d y l  
hỵd ro ch ìo rìd e ).
ẤTC —  D04ẢA22; R06AD09.
ATC Vet —  QD04AA22; QR06AD09.
UNII — 953AP1LBV8. ■

P r o í Ị l e

Isothipenđyl hydrochloride, an azaphenothiazine deriva- 
tive, is an antihistamine (p. 610.1) that has been applied 
topically íor hypersensitivity and pruritic skin disorders 
although as with any antihbtamine there is a risk of 
sensitisation. It has also been given orally and by the rectal 
route.

Preparatìons
Propõetary P n p a r a tio n s  (detailỉ are given in V o íu m e  B)
Single-mgredient Proparotions. A rg .:  Actapront; B ra z .:  Andantol; 
F r.: Apaisylt; Apaisylget Histapaisyl; Sedermyl; In d o n .:  Andan- 
tol; Isra e l: Thiodantol; TtaL: Calmogel; M ex .: Andantol.
MuhKngredient Preparations. In d o n .:  Nipe; Transpulmin.

K e t o t i f e n  F u m a r a t e  IB A N M , U SA N , r iN N M i

pụmarato de kẹtotiíeno; HC-20511 (ketotìfen>í. Ketotiíeeni- 
vetydimaraatti; Ketotiíen ■■ Hyđrogen Fumaíate; Kétođène, 
Fumarate de; Kétotiíène, hydrogénòíunnárâtè 'de; Ketotlíen- 
íumarát; Ketotiíen-hidrogén-íumarát; tteK3tỉferìhỹdrogenfu- 
marat; Ketotiíenì Fumaras; Ketotifẹnỉ;- hỳdrogẹhofumaras; 
Ketotiíeno, (umarato de; Ketotifeno-vãndènị|iò' ’fumaratas; 
Ketotiíenvãteíumarat; KeTOTMỘeHa OyMapaT.' . .
4-(l-Methylpiperidin-4-ylidene)-4H-benzo[4,5]q^c!õhepta- 
[1,2-b]thiophen-10(9H)'one hydrogen íumarate J 
C19H19N0S,QHA=42S5 ' ■  1
CẠS —  34580-13-7 (ketotiíen); 34S80-!4S(ketoĩikn fumơrote). 
ATC —  R06AX17;S01GX08. -r. • A ■
ATC Vet —  Qfí06AX17; QS01GX08. 'y  ; - /  '
UNII — HBD503WORO -  ~ . ,

pharmacopoeios, In ơ t i n . ,  B u r . (see p. vii), and J p n .

Ph. Eur. 8: (Ketotíỉen Hydrogen Fumarate; Ketotìíen 
Fumarate BP 2014). A white to brownish-yellow, flne 
crystalline powder. Sparingly soluble in wáter; very slightly 
soluble in acetonitrile; sỉighdy soluble in methyl aỉcohol.

U s e s  a n d  A d m i n ỉ s t r a t i o n

KetotUen is a sedating antihlstamine (p. 610.2) that also has 
a stabilising action on mast cells analogous to that of sodium 
cromoglicate (p. 1226.1). It is used ỉn the treatment of 
allergic conditions such as rhinitis (p. 612.1) and 
conịunctívltis (p. 611.1). KetotUen has also been used in 
the prophylactic management of asthma, when it may take 
several weeks to exert its full eỉỉect; it should not be used to 
ưeat acute asthma attacks.

Ketotííen ỉs given as the ỉumarate, but doses are 
expressed ÚI terms of the base; ketodíen íumarate ỉ .38 mg is 
eqũivalent to about 1 mg of ketotìíen.

Ketotiíen íumarate is taken ỉn oral doses equivaỉent to 
lm g of ketotiíen tvvice daily yvith íood, increased if 
necessary to 2mg twice daily; 0.5 to 1 mg at night may be 
preferable lor the first few daỵs of ưeatmentií drovvsiness ỉs 
iikely to be a ptoblem.

Ketotilen hưnarate has also been applied topically, as eye 
drops equivalent to 0.025% ketotííen, used twice daily.

For diildren's doses, see below.

Actkm. It has been suggested that the anti-allergic action 
of ketotilen was indepẽndent of its antihistamỉnic proper- 
ties.1 This might be due to its eííect on responses to plate- 
let-activating íaaor (PAF).J However, the signiũcance of 
PAF in the pathogenesis oí asthma has been questioned.

1. G reenw ood c .  T h e  p ỉu rm a c o ỉo g y  o f  k e to tiíe n . C h a t 1982; 82  (suppỉ): 
45S-8S .

2. M orìey J. et a i. Effects o f  k e to tỉỉe n  u p o n  responses to  p la te ỉe t ac tỉva tỉng  
ỉa c to n  a basỉs fo r a s th m a  p rophy ỉax is . A m  A ỉỉtrỵ y  1986; 56 : 33 5 -4 0 .

Adm iniỉiration in chitdren. KetotUen himarate can be 
given to children for the treatment oỉ allergic conditions 
such as rhinitis (p. 612.1) or conjunctivitis (p. 611.1), and 
has been used in the prophylactic management oỉ asthma. 
Oral doses equivalent to 1 mg of ketotìỉen twice dệily with 
íood may be used hom 3 years of age. A dose eqtũvalent 
to 500micrograms ketotiíen tvvice daily has been given to 
children aged betvveen 6 months and 3 years.

Ketotiíen hunarate has also been applied topicaUy tvvice 
daily. as eye drops equivalent to 0.025% ketotiíen, in 
children from 3 years of age.

Aslhma. Results of studies on the efficacy of ketotiíen in 
the treatment oí asthma (p. 1195.2) have been conAicting; 
although some have íound it eKective in teducing symp- 
toms1'4 and in enabiing a reduction in use of other 
anti-asthmatic dnigs,1-4 others have reported no signihcant 
beneíits,5-6 and UK guidelines on the management of 
asthma consider ketotìíen to be inefíective.7 A systematic 
revievv* lound that it was of beneht in improving control 
of asthma and wheezing in children vvith mild to moder- 
ate disease, but noted that the high prevalence o{ atopy in 
several of the studies revievved meant that the results 
might not be generalisable to children with asthma in gen- 
eral. A study in children descríbed as 'preasthmatic' (that 
is, being at high iỉsk of developing asthma) suggested that 
long-teim therapy with ketotUen decreased the risk of 
asthma onset.’

1. P a te n o n  JW . et a L  E v a ỉu a tío a  o í ke to tU en  (H C 20-51 I) ỉn  b ronch ỉa l 
asthm a . E u r J  ơ in  P h a rm a a l 1983; 2 5 : 1 87 -93 .

2 . T ỉnkeỉm an DG, t í  a i. A  m u ỉt íc e n te r  tr ỉa ỉ o í th e  p ro p h y lac tíc  effec t o ỉ
ke to tỉíen . th e o p h y llỉn e , a n d  p ỉacebo  in  a top ic  a s th m a . J  A ữ iĩy y  ơ in  
Im m un oỉ l9 & $ ; 7 6 :4 8 7 - 9 7 . '

3 . M ỉraglỉa D el G ỉudỉce M , t t  a i. S tuđy  o f  th e  efficacy o ỉ k e to tífe n  tre a tm e n t 
tn  a sứ im atic  c h ỉld ren  u n d e r  3 years  o í  a g c . C u n T h e rR a  1986; 4 0 :6 8 5 -  
93

4 . R ackham  K t ía l .K  C a n a d ỉa n  m u lt ic c n te r  s tu d y  w ith  2 a d ite n  (ketod íen ) 
ỉn  th e  t re a tm e n t o f  b r o n d n a l  a s th m a  ỉn  ch ỉld ren  ag ed  5 t o '17 years, J  
A U eryy Q in  Im m urtữ í 1989; 8 4 ; 2 8 6 -9 6 .

5. W hỉte  M P, e t a ỉ. K etocỉten  ỉn  th e  y o u n g  asthm átỉc— a  d o ub ỉe -b lỉnd  
p ỉacebo -con tro ỉled  a U ứ . J  ĩr t í M a l B a  1988; 1 6 :1 0 7 -1 3 .

6. V o lo v ta  B. e t đ ì. E ỈQ caqr a n d  sa ie ty  o ỉ  ke to tU en  ỉn  y o u n g  đ i ĩ ỉd re n  vrith  
asthm a . J  A lỉe rg y  ơ in  ìm m ư n o ỉ 1988; 8 1 : 526 -30 .

The Symbol t  denotes a preparation no longer actively marketed

http://www
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7 . S c o tứ sh  ĩn te rcoU eg ỉa te  G u ỉde ỉỉnes  NcrvvorVƯBritish T b o ra d c  So tíe ty . 
B rỉtỉsh  g u id e lỉn e  o n  th e  m a n a g e m e n t o ỉ  a s th m a : a  n a tío n a l d in ỉca] 
g u id e ỉỉn e  (ỉssucd  M ay  2008 , rev ỉsed  J u n e  2009 ). A vaỉỉab ỉe  a u  h t tp : / /

■ w w w .s ig n .a c u k /p d ỉ/s ỉg n l0 1 .p d í (accesseđ 0 6 /0 8 /0 9 )
8 . B a ss le r  D, r ta L  K eto tííe n  a lo n e  o r  as a d d ỉtío n a ỉ m ed ỉca tion  ĩo r  Iong -term  

c o n tro ỉ o ỉ a s th m a  a n d  w h ee ze  I s  d ỉiỉd re n . A vaỉỉab le  ỉn  T he C och rane  
D atabase  o f  S ys tem adc  R eview s; Issue  1. C h ic h e s te r  Jo h n  W ỉley; 2004  
(accessed  1 4 /0 4 /0 8 ) .

9 . B u sto s  GJ, t í  a ĩ. P re v en tỉo n  o f a s th m a  w ith  k e to tỉỉe n  ỉn  p re a ỉth m a d c  
c h ild ren : a  t h re e -y e a río i lo w -u p  stu d y . ơ in  E x p  A U ergy  1995; 2 5 :5 6 8 -7 3 .

ConỊunctivỉtis. Reíẹrences.
1. M ax tín  AP, t í  a L  T he  e ỉ ỉ e a  o f k e to riỉen  o n  inD am m atory  m a rk e rs  in 

a n e rg ỉc  co n ju n c tiv in s: a n  o p e n , u n c o n ư o lle d  s tudy . B M C  ữ p h th a lm o ỉ 
200 3 ; 3 : 2 . A vailab ỉe  a u  b itp : / /w w w  .b io m e d ce n tra l.co m /co n te n t/p d f/ 
1 4 7 1 -2 4 1 5 -3 -2 .p d f (accessed 17 /08 /10 )

2 . K ỉdd  M , t í  a i EỈQcacy an d  sa ỉe ty  o f ke to tỉỉe n  eye  drops ỉn  tb e  trea tm e n r  
o ỉ s e aso o a ỉ aỉlerg ic  con junctìv itis . Br J  O p h íh aỉm ữ ỉ 2003; 8 7 :1 2 0 6 -1 1 .

3. G anz  M . t í  a i. K eto tìíe n  h ư n a ra te  a n d  o lo p a tad ỉn e  h yd ro ch lo rid e  in  the  
t r e a tm e n t  o f  a llerg ỉc  c o n ju n c tỉv iti£  a rea l-w o rid  com parison  of efficacy 
a n d  o c u ỉa r  c o m ỉo r t. A d v  T h era p ỵ  2 003; 20: 7 9 -9 1 .

4. A b e ỉso n  M B, t í  a l. Efficacy a n d  sa íe ty  o ỉ sing ỉe-and  m u ltìp le -dose  
k e to t i íc n  ỉu m a r a te  0 .0 2 5 %  o p h th a ỉm ic  so lu t io n  in  a pe d ia tric  
p o p u la tío n . P e d ia tr A lle rg y  Im m un o ! 2 004; 15: 551-7 .

Adverse Effects and Precautions
As for the antihistamines in general, p. 613.1 and p. 613.3, 
respectively; drovvsiness may be a problem, and dry mouth 
and dizziness may occur at the beginning of treatment but 
usually resolve with continued use. Weight gain and CNS 
stimuladon have been reported. Isolated cases of severe skin 
reactions, cystitis, and hepatitis have been reported. 
Irritation, pain, and punctate keratitis are commonly 
reported aíter topical application to the eye.

Similar precautions to those for sodium cromoglicate 
(p. 1227.2) should be observed In asthmatic patients. 
Ketotííen may take several weeks to exen its full effect; 
eãsting anti-asthma ơeatment should not be abruptly 
tvithdravvh after starting ketotìỉen therapy. It should not be 
used ỉor the treatment of acute asthma artacks.

Overdosage. Overdoses of ketotííen ranging bom 10 to 
120 mg were reported in 8 patients.1 Symptoms induded 
drovvsiness, conhision, dyspnoea, bradycardia or tachy- 
cardia, disorientation, and convulsions. Gastric lavage was 
períonned in 6 patients, and all 8 recovered within 12 
hours after supportive ơeatment.

In an overview of 21 cases of overdosage (induding those 
reporteđ above) the manuíacturers stated that no serious 
signs or symptoms had been reported vvith doses below 
20 mg, and there had been no ỉatalities.2 The most serious 
ebects reported had induded unconsdousness, convulsions, 
bradycardỉa and tachycardia, and a severe hypotensive 
reaction. Management is essentially supportive and 
symptomatic.

1. Je ỉfe ry s  DB, V o ỉans GN. K e to d íen  overdose: surveilỉance  o f th e  to x id ty  
o ỉ a  n ẽ w  drug . B M J 1981; 2 8 2 :1 7 5 5 - 6 .

2. Le B laye  L t í  a l. A cu te  k e to tiỉe n  ọye ĩdosage: a  rev iew  o ỉ p rese n t d in ic a l 
e x p er iẽn c e . D ru g  Sa fe ty  1992; 7 : 38 7 -9 2 .

Porphyria. The Drug Database for Acute Poiphyria, com- 
piled by the Nomegian Porphyria Cemre (NAPOS) and 
the Poiphyria Centre Sweden, dassiũes ketotiíen as not 
porphyrinogenic when given by the ophthalmic route; it 
may be used as a drug of first choice and no precautions 
are needed. The saíety of systemic íormulations has not 
yet been dassiGed.’

1. T h e  D ru g  D a tabase  ỉo r  A cu te  P o rpby rỉa . A vaílable a u  h ttp : / /w w w . 
d ru g s-p o rp h y r ia .o rg  (accessed 07 /10 /1  ỉ )

Interactions
As ỉor the sedating antíhistamines in general, p. 614.3.

A rcverãble íall in the platdet count has been seen in a 
few patients receiving ketotìíen vvith oral antidiabetics and 
it has been suggested that this combination should thereíore 
be avoided.

pharmacokinetics
Ketotííen íumarate is almost completely absorbed bom the 
gastrointestinal tract aber oral doses, but bioavailability is 
reported to be only about 50% due to hepatic brst-pass 
metabolism. Peak plasma concentrations occur 2 to 4 hours 
aber an oral dose. It is mainly excreted in the urine as 
inactive metabolites with a small amount o í  unchanged 
drug; the tenninaỉ elimination hall-hỉe is about 21 hours.

Preparatìons

Propòrtory Preporolioni (details are given in Volume B)
Single ingreetent Preparatiom. A rg .:  Antilerg; Bilozen; Bio- 
mira-h Farmoftal; Ketocev: Respimex; Zaditen; A u s tra L :  
Zaditen; A u s tr ia :  Ketotisan; Zaditen; B elg .: Altriabak; Zaditen; 
B ra z .: Asdron; Asmalergỉn; Asmanon; Asmax; Asmen; Asmiíen; 
Asmoíen; Biatos; Octìíen; Pruriíen; Zaditen; Zetitec C anad.:  
Zaditen; Zaditor; C h ũ i:  Fannoftal; Ketotisin; ottaler; Zaditen; 
C h in a : Bei Ka Ming (ỉlỊếS); Rui Na TI (« $ £ ) ;  Tong Fen (M 
■&): C z.: Ketol; Zabak; Zaditen; D e n m .: laditen; Zalerg; P in .:  
Zaditen; Fr.: Zaditen; Zalerg; G er.: Ketoff; Padiatilent; Zaditen; 
G r.: Cleroptic Demetobin; Dovidin; Ecradin; Eucydine; Fental;

Fixmapol’ Frenasma; Isocaren; K-Drops; Kathricol; Klevistamin; 
Labelphen; Lavopúk; Meni-drops; Nostimex; Noxton Oipidix; 
Pellexeme; Sudaved; Urpem; Zaditen; Zeoklamin; Zethiinal; 
Zidofen; H o n g  K o n g : Amitone; Asmaíen; Astiỉen; Dhadlen; 
Ketìíent; Vidatjfenf; Zaditen; H u n g .:  Zadỉten; In d ia :  Airyíen; 
Albalon; Asthalen; Azoỉen; Ketasma; Ketorid; Ketotiỉ; Mastiíeru 
I n d o n .:  Astìỉent; IntUen; Nortìfen; Prevast; ProSlas; Scanditen; 
Zaditen; I r l :  Zaditen; Israe l: Prohten; Zaditen; Ịta L : Allealỷ; 
Allerkei; Bentííen; chetoíen; ChetotHene; Ketoítil; Soseíen; 
Stamiíent; Zaditen; J p n :  Zaditen; M aU tysìa: Asmaíem Asmaten; 
Aỉumaliíe; DenereL' Dhatilen; Ketiíen; Licoíten; Zaditen; M cx .:  
Asmaral-K; Biotííen; Cantelỷ; Kasmal; Kẹdrop; Keraffler; 
Nemodìne; Nomotec Osaten; PretUen; Saluket-Hl; Ventisol; 
Zaditen; N e th .:  Altriabak; Bentiíent; Zaditen; N o rw .:  Zaditen; 
N Z :  Asmalent; Zaditen; p h il ip p .:  Azimef; Zadec Zaditen; Pol.: 
Zaditen; P ort.: Bentiíen; Cipaníeno; Zabak; Zaditen; R u s .:  
Zadlten (3aattreH); Zetiían (3eTHiị)eH)+; S .A fr .:  Adco-Zetofcn; 
Ketohexalt: Zadíten; S in g a p o re : Amitone; Asmaícn; Asmaten; 
Asumalile; Beatiíen; Denerel; Dhadíen; Erlỉten; Licolten; SP- 
Totiíen; Sumotiíen; Toíen; Zaditen; S p a in :  Bentilen; Okeye; 
Zaditen; Zasten; S w ed .: Zaditen; S w itz .:  Zabak; Zad!ten; T h a i.:  
Ibis; Katiíen; Keneten; Keten; Ketifenf; Keto; I?etofen; Medko- 
fenf; Politiíen; Sukaíen; Sykoíen; TM Fen; Zadino; Zaditen; 
Zetofen; Zytofen; T u rk .:  Astaíen; Fumast: Mitoten; Zaditen; 
I IA E : Asmaíort; V K : Zaditen; U kr.: Zaditen (3aameH); U SA :  
Alavvay; Claritin Eye; ltchy Eye Dropst; Visine All Day Eye lích 
Reliel; Zaditor; Zynec [tchy Eye Drops; V e n e ĩ.: Cosolve; Ketop- 
tic; Ketotisin; Zaditen.
Mutti-ingredient Preparotions. A rg .: Hyalcrom NF; c h in a :  Xu 
Hong (ÍÊỈi); In d ia : Azofen-T; Mastifen-C: Mastiten-S; M cx.:  
Hyalcrom NF.

Latrepirdine IUSAN, riNNỊ

BRN-0622478; Dimebol; Dimebolin; Dimeboline; Dimebon; 
Dimebone; Latrepirdina; Latrépirdine; Latrepirdinum; PF- 
1913539; PaTpennpAHH; AnMeóonnH.
2,3,4,5-Tetrahydf0-2,8-dimethyl-5-[2-(6-methyl-3-pyridinyl) 
ethyQ-1 H-pyrido[4,3-í>]indole.
^21^25^3=319.5
C45 —  3 6 1 3-7 3-8  (latrepirdine); 9 7 6 57 -92 -6  (la trep ird ine  
d ih yd ro ch lo rid e ); 14292-23-0  (latrepirdine x-h yd ra ch lorid e).

UNII —  OD9237K1Z6.

ProẠVe
Latrepirdine is an antihistamine that is reported to also have 
neuroprotective eílects. It is under investigation as the 
dihydrochloride in the treatment of Alzheimer's disease (see 
Dementia, p. 388.1) and Huntington's disease.
Reíerences.

1. D oody  RS, t í  a i. E ííect o í d im cbon  on  cogniiion , a a iv it ie s  o í daily  living, 
b e h av io u r. a n d  global í u n a io n  in  p a tien ts  with m ild -to -m o d e ra te  
A k h e im c r 's  d isease: 3 random ised , d o ub le -b lind , p ia cebo -conư o ỉled  
s tu d y . L a n c tí 2008; 372: 20 7 -1 5 .

2. K ie b u rư  K. t í  a ì. A ra n d o m ứ e d , p lace b o -c o n ư o ỉied  tr ía l o f ia rrep ird inc  
in  H u n tm g to n  discase. A rch  N tu ro ĩl010; 67: 154 -60 .

Levocabasrine Hydrochloride
ỊB A N M , U SA N , r iN N M I

Hidrodoruro de levocabastina; Levocabastina, hidrodoruro 
de; lévocabastìne, chlorhydrate de; Levocabastịnhydro- 
chlorid; Levocabastini Hydrochloridum; Levokabastiinihy- 
drokloridi; Leyokabastin-hydrochlorid; Levokabastinhydrok- 
lorid; Levokabastino hidrochloridas; Levokabasztin- 
hidroklorid; R-50547;/leBOKaõacTMHa rnflpoxnopnfl. 
(-)-trans-l-[ds-4-Cyano-4-(p-fiuorophenyl)cyclohexyl]-3- 
methyl-4-phenylisonipecotic add hydrcx:hloride. 
C26Ĥ FN2O2,HCI=457.0
C45 —  7 9 5 16 -68 -0  (le v o c a b a stin e ); 7 9 5 47 -78 -7  Ọ e v o ca b a stin e  
h yd ro ch to rid ẹ ); 7 9 4 49 -98 -2  (cơ b d ĩtin e).
A T C  —  R 01 A C 0 2 ; S01 G X 0 2 .

A T C  V et —  Q R 0 1 A C 0 2 ; Q S 01G X 02 .
U N II —  124XM A6YEI.

NOTE. Cabastine ( r lN N )  ìs the racemate of levocabastưie. 
Pharmacopoeias. In E u r . (see p. vii) and u s .

Ph. Eui. 8: (Levocabastine Hydrochloride). A white or 
almost white powder. Praaically insoluble in waten sllghtly 
soluble in alcohol and in a 0.2% solution o i  sodium 
hydroxide; sparingly soluble ìn methyl alcohol. Protect bom 
light.
USP 36: (Levocabastine Hydrochloride). Protea bom light.

Uses and Administration
Levocabastine, a piperidine derivative, is a long-acting and 
potent antihistamine with a rapid onset of action. 
Levocabastine hydrochloride equivalent to 0.05% levoca- 
bastine ís used topically tvvice daily as eye drops or as a nasal 
spray in the beatment of allergic conjunaivitis (p. 611.1) 
and rhinitis (p. 612.1), respectively, in adults and children 
aged 9 years and over. The bequency of the dose in both 
conditions may be increased to 3 or 4 times daily if

necessary. It is recommended that ưeatment shoulc be 
stopped ư there is no improvement vvithin 3 days. 
Reĩerences.

1. N oble  s, M cT avish D. Levocabastinc : a n  u p d a te  o f its p h a n n a c c  ogy, 
c lin ically  cfflcacy a n d  to lc rab ĩlỉty  in  chc copícal i r e a tm e n t o i  a l  *rgic 
r h in iú s  a n d  c o n ju n c tiv itjs . D rụ g s 1995; 50: 1032 -49 .

2 . D o u g h ty  M J. L evocabastỉne , a  topical o c u la r  a n tih is lam in c  a v a ỉla b t as a 
p h a rm a c y  m e d ỉd n e  -  a l i ie ra tu re  rev iew . P h a rrn  3  2002; 26S: 367- 70.

Adm inistrolỉon in  children. For dosage in children, see 
above.

Adverse Eỉỉects and Precautions
Aỉ for the antihistamines in general, p. 613.1 and p. 61 1.3, 
respectively. The most common adverse eííects repoited 
with levocabastine eye drops are transient stinging ind 
buming of the eyes, urticaria, dyspnoea, drowsiness, nd 
headache. With nasal use headache, nasal ữritatnn, 
somnolence, and ỉatigue have been noted. The use of 
levocabastine nasal spray is not recommended in those Y  ith 
signiíicant renal impairment.

Porphyria. The Drug Database for Acute Porphyria, ccm- 
piled by the Norvvegian Porphyria Centre (NAPOS) i nd 
the Porphyria Centre Sweden, dassiíies levocabastíne as 
probably not porphyrinogenic when given intra-nasally: it 
may be used as a drug of fìrst choice and no precautions 
are needed. vvhen given ophthalmically it has been da si- 
íied as not porphyrinogenic.1

1. T he  ữ ru g  D atabase  for A cu te  P o rphyria . A vailable a t: hup ://M T /w . 
d ru g s-p o rp h y ria .o rg  (accessed 07 /1  ũ / 11)

Pharmacokinetics
Levocabasúne is absorbed aíter both nasal and ocular 11 ;e. 
Systcmic availability has been estimated at 60 to 80% al er 
nasal doses and 30 to 60% aher ocular use. Hovve1 er 
absolute pcak plasma concentrations are low. Plasma 
protein binding Ĩ5 about 55%. An elimination half-life of 35 
to 40 hours has been reported for all routes of delive y. 
Elímination of levocabastine is mainly renal with 7C % 
excreted as unchanged drug and 10% as an inactive 
acetylglucuronide metabolite; the remaining 20% is 
excreted unchanged in the íaeces.

Trace amounts of levocabastine have been íound in 
breast milk aíter ocular and nasal use.
Reíerences.

1. H ty k a m s  J . c t a l. T h e  p h a rm a c o k in e iic  p ro p e r iie s  o f lo p ira l 
levocabasiine : a reviesv. c/irt P h a rm n c c k im i 1995; 29: 2 2 1 -3 0 .

Preparatíons

Proprietory Preparalions (details ủ re given in Volume B)

Single-ingredienl Preparations. A rg .: Histimet; A u s tra l.:  Livostn; 
A u s tr ia :  Livostin; B e tg .: Livostin; B ra z .: Livostin; C a n a d .: LÌV( s- 
tin; C hile: Livostint; C h in a : Livostin (ÍL H .T Ĩ): Cz.: Livostin; 
D e n m .: Benaliv; Livosrint; p in .:  Livostin; Fr.: AllergiĐas h; 
Levohee; Levophta; G e r Livocab; G r.: Uvostin; Isra e l: Livcs- 
tin; I ta l.: Levoreact; Levostab; Livocabt; Uvostin; J p n : Livostii; 
M ac.: Livostin; N c th .:  Livocab: N o rv /.: Livostin; N Z : Livostii; 
P orL: Livostin; S .A fr .:  Uvostin; Sìnumax Allergy; S p a in : Bilìti i: 
Livocabt; Reacrine Levocabastina; S w e d .: Livostin; S w i t  
Livostin; T u r k .:  Livostint; V enez.: Livostin.

Lev o cetiriz ỉn e  ÍBAN, USAN, riNNì

Levocetirizina; . Lévocétirizine; Levocetiriz inurr; 
JleBOne™pn3MH.
(2-{4-[(/?)-p-Chloro-a-phenylbenzyl]-l-piperazinyl}ethox> I 
acetic acid.
Qt H^CI N20 3=388.9 
C A S  —  130018-77-8.

A T C  —  R 06A E09 . .
A T C  V et —  Q fì06A E09 . . 
u m —  6 U 5 E 4 9 R T 2 0 .

Levocetirizine Hydrochloride IBANM, riNN/Vil

Hidrodoruro de levocetirừina; Lévocétirizine, Chlorhydratí 
de; Levocetirizine Dihydrochloride (USAN); Levocetirián 
H ydroehloridum ; UCB-28556; /leBOLieTnpM3MHỉ 
rnAPOxnopkựt.
C2,H2sCINA,2HCI=461.8
C45 —  130018-87-0  (levocetirizin e  d ih y d roch lo rid e ); 823178- 
2 8 -5  (levocetirizin e  h yd ro ch ìo rid e).
A T C  —  R 06Ạ E09.

A T C  V et —  Ó R 06A E09 .
U N II —  S O D 6 A 3 8 A C A  ( le v o c e t ir i ỉin e  d ih y d ro c h lo r íd e ) , 
W 6 9 H S F2 4 1 6  (le v o c e tir iĩin e  h yd roch lo ride).

Proỉile
Levocetiiizine is the R-enantiomer oỉ cetìrizine (p. 619.2 
and is used similarly, as the hydrochloride. for thí 
symptomatìc relieí o i  allergic conditions induding rhiniti:

All cross-reíerences reíer to entries in Volume A
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(p. 612.1) and chronic urticaria (p. 612.3). The usual oral 
dose of levoeetirizine hydrochloride is 5 mg once daily. u s  
licensed product inlormarion suggests that the dose should 
be given in the evening, and that a dose of 2.5 mg may be 
adequate in some patients.

For doses in children or in patíents with renal 
impainnent, see below.
References.

ỉ .  $ c h eỉn fe ỉđ  N. T he  a e w  a n á h ỉs ta m in e s— desloracad ine  a n d  ỉevocetir* 
iz ine: a  rev iew . J  D ru g t D trm a to ỉ 2002; l ĩ  311—16.

2. T ỈH em ent Jp . t í  a ĩ. C o m p ared  ph a rm a co lo g ỉca l charac terỉs tỉcs  in  h u m a n s  
o f racem ic  c e tữ iá n c  a n d  Ie v o c e tir íũ n e , tw o  h is tam in e  H l-re ce p to r  
a n tag o n ỉs ts . S io ch tm  P h a rm a co l 2003 ; 6 6 :1 1 2 3 - 6 .

3. H o ra k  F, et a í. L e v o c e r ir iã n e  h a s  a  ỉo n g e r  d u ra tío n  o f  ac tỉon  OD 
im p ro v in g  to ta ỉ n a sa l sy m p to m s  score  th a n  ỉe x o íen a d ỉn e  aftc r  sừigle 
a d m ỉn is tra tio n . B r J  c ttrt P h a rm a co l 2005; 6 0 : 2 4 -3 1 .

4 . N er tii E, e t a i. L e v o c e t ỉr iâ n e  ỉn  ih e  tr e a tm e m  o f c h ro n ic  id iopath ic  
u rà c a r ia : a  ran d o m ỉze đ , d o u b le -b l in d . p la ce b o -c o n tro lle d  study . B r  J  
D erm ato ì 2006: 154: 5 3 3 -8 .

5. H air  FL S cott L ĩ . L c v o c e t ir ià n e : a  r ev ie w  a i ỉ ts  u se  in  th e  xnanageraem  ỡ /  
an erg ỉc  rh in ỉrỉs  a n d  sỉdn  a lle rg ie s . D ru gs 2006; 66 : 9 7 3 -9 6 .

6. D ev ỉỉỉỉe r p , t i  a l. C linỉcaỉ p h a rn ia co k ỉn e tỉc s  a n d  p h anziacodynam k3  of 
de s lo ra ta d in e , fex o fen a d ỉn e  a n d  ỉevoce tỉr ỉz ỉne : a  com paratíve  rev iew . 
ơ in  P h arm acokm et 2 008 ; 4 7 :  2 1 7 -3 0 .

AdministraHon in children. Levocetirizine hydiochloride 
may be given orally to children for the symptomatic relie! 
of allergic rhinitis and chronic idỉopathic urtìcaria, 
although licensed doses may vary between cọuntries.

In the UK, children aged 2 to 6 years may be given a dose 
of 2.5 mg daily in 2 divided doses, and those older than 6 
years may be given the adult dose of 5 mg once daily.

In the USA, Ịevocetirizine hydrochlotide is licensed for 
the symptomatic treatment of seasonaỉ allergic rhinitís in 
children aged 2 years and older, and for perennial allergic 
rbinitis and chronic idiopathic urticaría in children aged 6 
months and older. Doses are lower than those used in the 
UK, at 1.25 mg given once daily in the evening to children 
aged from 6 mõnths to 5 years, 2.5 mg in the evening for 
those aged 6 to 11 years, and the adult dose of 5 mg daiỉy 
only given to children aged 12 years and older.

For doses in children with renal impaữment, see below.

Adm inistration in renal impairment. The dose oí levoce- 
tírizine hydrochloride should be reduced in patients with 
renal impainnent according to creatìnine dearance (CC), 
although recommendations can vary benveen countries. 
The following oral doses have been suggested for aduỉts in 
the UK and for adults and adolescents aged 12 years and 
over in the USA:
• cc 50 to 79 mL/minute: 5mg once daily in the UK;

2.5 mg once daily in the USA
• cc 30 to 49 mL/minute: 5 mg every other day in the UK;

2.5 mg every other day in the USA
• cc 10 to 29 mL/minute: 5 mg once every 3 days in the 

UK; 2.5 mg once every 3 or 4 đays in the USA
• cc less than lOmL/minute and patients undergoing 

dialysis: conưa-indicated in both the UK and USA
Data are lacking for the use of levocetiririne in children with 
renal impairment. UK licensed product iníormation 
suggests that the dose should be adjusted on an individual 
basis, taking into account the patient's renal deatance and 
body-weight.

Preparations

Proprietory Preparatìottỉ (details are given in Volume B)
Single-ingredieiứ Preporolions. A rg .: Analerg; Cetứner L; Levo- 
mine; Supraler: A u s tr a í .:  Xyzal; A u s tr ia :  Xyiail; B elg .: Xyzall; 
B ra z .: Zyxem; C hile: Alerhx; Degraler; DoRtex; Levorigotax; 
Neo Alertop; Xuzal; C h in a :  Chang Ran (ftíS); DI Min (ÍÈM); 
Nuo Si Da (ìSSií); Qi Ping (ír1?); Qiang Yí (Săí); Xikexin 
(SõTSr); Xyzal (ítiẸ); Cz.: Cezera; Lavaz: Ledvriens; Levorine; 
Silardex; Sintir; Volnostin; Xyzal; Zenaro: D e n m .: Levazyn 
Xyzal; F ìn .: Levazyr: Nocedan: Xyzal; F r.: Xyzall; G er.: Xusal: 
G r.: Xozal; H ữ n g  K ong: Xyzal; H u n g .:  Histúynt; Lertazin; Levo- 
cep; Novocetrin: Seíaller; Xyzal; In d ia : Adicure; Airitis; Alcare- 
u  Alcetra; Aid; Aldine; Alertriz; Alervo; Aleva; Alexhx; Alidil; 
Allcet-DC; AUrite; Alnacet; Alquit-L; Altase; Altin-LE; Alvicet; 
Alzero; Arcet; Arizin-L; Atcet-LV; Belrin-LZ; Bencet-U Bincet- 
L; Biolev; Biozme; Borox; Cefid-L; Cetjust u  Cetllv; Cetlong-L; 
Cetom-L; Cetril; Cetrina-LV; Cetrite; Cetsaíe; Ciz-L; Ciz-LE; 
Covil; CTLevo; DealL' Dilevocet; Eelax; Ekon-XL; ElceC Elcy; 
Elnadn; Elriz; Enocet-LV; Fitin; Fitzine-MD; Plamoset; FolceC 
Genuhist; Glencet,- Hatric; Hicet-L; His; Histachek; Idalez; Incet- 
L; Incet; Kind; Kurecet; L-5; L-Asicet; L-CBit; L-Cet; L-Cetridoc 
L-Cetrizet L-Cetron; L-Cit; L-CZN; L-Siacet; L-Triz; Labocet; 
Largy; Laveta; Lavoriz; Lazine; LCN; LCRab LCZ; LDZim Le 
Zyncet: Lecetzy: Lecope; Lecy; Leczine-MD; Leday; Leeviz; 
Leez; Lehist; Lentodc Leodv; Lepit; Lerid; Le rán; Leset' Lesie; 
Lest; Lestab Let; Leverest; Levoace; Levoc Levocet; Levocetri- 
wal; Levocets; Levodil; Levogo; Levohext; Levokain Levonitrin; 
Levorid; Levoril; Levoriz; Levosiz; Levosoz; Levostan Levotin; 
Levotra; Levotrin; Levoz; Levozin; Levzei Lexzin; Lezer; Lezo; 
LFast; LG; Li vít; Livot-MD; Liáne; Loviroc Luzei; Luzen Lycet; 
Lydt; Madin Medicet-L; NBLcet; Nislevo; Nizla; Noal-LC; 
Noưil; Novolev; Nucet; Nucez; Okacet-L; Oriel; Ostril; Oxycet; 
Teczine; In d o n .:  Xyzab /rL: Muntel; Rmozal; Xyzal; I ta l.: Xyzal; 
J p n :  Xyzal; M a la y s ia : Xyzal' M ex .: Xuzal; Zyxem; N e th .: Cetir- 
mar; Levocetira; Virdosỷ; Xyzab N o r w .:  Xyzab P h ũ ip p .:  L-zet

Lisinex; Xyzal; Zocet; PoL: Cezera; Lirra; Xyzal; Zenaro; Zyx; 
P o r t :  Levrix; Xyzal; R u s .: Suprastinex (CynpaciHHeicc); Xyzal 
(Kcman); S .A fr .:  Xyzal; s in g a p o r e :  XyzaL' S p a in :  Aralevo; Mun-' 
tel: XazaL' S w itz .:  Xyzab T h a i.: Xyzal; T u rk .:  Crebros; XyzaL 
UK: Xyzab U kr.: Aleron (AaqxìH); Aleràn (Ajiep3HH); Cetrilev 
(UeTpnneB); Xyzal (KcH3an); ĩenaro (3eHapo); ãlola (3anona); 
USA: Xyzáí.
Mubi-ingredient Preparolions. In d ỉa :  Abcet: Acolate Plus; Aco- 
late; Airitis Plus; Aỉrway-L; Alcare-CC; Alcetra Plus; Aldine-D; 
Allrite-D; Alnacet-AL; Alnacet-M; Ambicet; Amlee-P; Arokast; 
Borox-L; Breathezy-L; Carlev; Cetliv A; Cetry PIus; Ciz Cold; 
Ciz-LE-D: Cold Calm; Cold-CZ: Coldastat-LX; CovU-A; CZ-L; 
Dilevocet-M: Dilevocet-Plus; Elcẹt-P; Elcy-A; Pesta; Fitin-CF: 
Folcet-MT; Hatric-2; Hatric-3; His-P; Hiskast; Idalez Plus; Kure- 
cet-M; L-Cit Plus; L-Montus; L-Triz Plus; L-Trữ-A; Largy-M; 
Laveta-A; Laveta-D; Lazine Plus; Lazine-D; Lazine-M; LCBlt-P; 
LCN-Plus; LCRal plus; LCZ-Plus; LCZ-XP; Le Zyncet-A' Le Zyn- 
cet-D: Le-Zyncet-M; Lecdpe-AD: Lecope-DX; Leczine-A Leday- 
CC; Lemont-LC; Lenex; Lenomol; Lepit-A; Lepit-AM; Lepit- 
MK; Leverest plus; Levetest-AM; Levẽrest-MK; Levocet Plus; 
Levocet-D; Levocet-M; Levodic-M; Levogo Plus; Levorid D; 
Levoriz Plus; Levoriz-AM; Levodz-MK; Levostar plus Exp; 
Levostar Plus; Levostar-AM; Levostar-D; Levotan: Levotin Plus; 
Levotra-A; Levotra-M; Levotrin-M; Levotrin-P: Levoz-M; 
Levzed-A Levzed-MK; Lexzin-P; Lezo-AM; LFast-AM; LG plus; 
LG-Plus; Luka; Luzei-M; Luzer-A; Luzer-M; Lyật-M; M-Kast-L; 
Molly-Plus; Mondeo-LC; Montair-LC; Montasma Plus; Mont- 
bre; Montegen-L; Montek-LC; MontìlUe; Montlu-L; Monưal; 
Monty; Mosha-L; Mucopen: Mucoresp-CT; Nam Cold-L; 
NBLcet Plus; Nislevo-MK; Nizỉa Plus; Noal-LM; Nucez Plus; 
Nukast; okasma; Ontelio-L; Oox-LC; P h ilip p .:  Co-Altria; 
Zykast.

Loratadine IBAN, USAN, riNNi 
.Loratadiini; Lorạtadịn; Loratadina; Loratadinum; Loratadyna; 
Sch-29851; noparaflHH. .

: Ethýt 4-(8<hloro-S16-dihydro-llH-benzo[S,6]cydohepta[1^- 
blpỹridin-11 -ylidene)piperidinẽ-l <arboxylate. 
C22HaCINÁ=382.9 
CAS —  79794-75-5.
ATC— R06AX13.
ATC Vet — QR06AXĨ3. . ■
UNII —  7 A K 3 3 B 0 7 Q N . ■■

Pharmacopoeias. In E u r . (see p. vii) and us.
Ph. Eur. 8: (Loratadine). A white or almost vvhite, 
crystalline powder. It exhibits polymorphism. Practically 
insoluble in vvaterr íreely solubỉe in acetone and in methyl 
alcohol.
USP 36: (Loratadine). A vvhite to o£f-white powder. 
Insoluble in water; freelỵ soluble in acetone, in chlorotorm, 
in methyl alcohol, and in toluene.

Uses and Administratíon
Loratadine. a piperidine derivative related to azatadine, is a 
long-acting. non-sedating antihistamme with no sỉgniQcant 
antimuscarinic activity. It is used for the symptomadc relief 
of allergic conditions includỉng rhinitis (p. 612.1) and 
chronic unicaria (p. 612.3). It is also used vvith a 
decongestant such as pseudoephedrine sulíate.

Loratadine is given in an oral dose o{ lOmg once daily; 
altematively, 5 mg every 12 hours may be given. For dosage 
in children or in patients with hepatic or renal ũnpainnent, 
see below.
Reíerences.

1. Ha ria M . et a l. L o ra tad lnc: a reapp ra ỉsa ỉ o f  its pha rm acolog ica l p ro p cr tie s  
a n d  ih e ra p e u ú c  usc ío  alỉerg ic  d iso rde rs . D ru gs 1994; 48 : 61 7 -3 7 .

Administratìon ìn children. Loratadine is used orally íor 
the symptomatic relieí of seasonal allergic rhinitis and 
chronic idiopathìc urticaria in  children. Doses, according 
to age, are:
• 2 to 5 years, 5 mg once daily
• 6 years and over, usual aduĩt doses, see above
For doses in children with hepatic or renal impainnent, see 
be!ow.

Adm inislratìon in hepotic or renal impairmeni. us pro- 
duct inỉormation recommends that adults and children 
aged 6 years and over vvith hepatic íailure or renal impair- 
ment (glomerular Bltratíon rate less than 30mL/minute) 
should be given an initíaỉ oral dose of loratadine lOmg on 
altemate days; in younger children aged 2 years and over, 
the dose is 5 mg on altemate days.

Adverse Effeds and Precautions
As for the non-sedating antihistamines ỉn general p. 613.1 
and p. 613.3, respectively.

Breast (eeding. No adverse eííects have been seen in 
breast-fed iníants whose mothers were receivũig lorat- 
adine, and the American Academy of Pediatrics1 consideís 
that it is therelore usualiy compatible with breast feeding.

Hovvever, UK licensed product ứưonnation recommends 
that loratadine should not be used in breast-íeeding 
mothers.

A studyJ in 6 women reported that about 0.03% of a 
single 40-mg oral dose o t  loratadine was dũữibuted into 
breast milk ovet 48 hours as loratadine and its active 
metabolite, desloratadine.

1. A m erican  A ca d em y  of Pediaư ics. T h e  tran s íe r o í drugs a n d  o th e r  
chem ỉcaỉs in to  h u r a a n  m ỉỉk . P ed ia trừ s 2001; 108: 7 7 6 -8 9 . [R etired  M ay 
2010] C o rrec tion . ib id .; 1029. A ỉso avaílab le  a t: h ttp :/faappo licy . 
aappub lica tìo n s.o rg /cg ỉ/co n ten c /{u lỉ/p ed U ư ícs% 3 b l0 8 /3 /7 7 6  (accessed 
08 /04 /04 )

2. H ilbe rt J. t í  a l. E x c re ổ o n  o f  lo ra tad in e  in  b u m a n  b reast m ỉlk . J  Q m  
P h arm aco ỉ 1988; 2 8 : 2 3 4 -9 .

Effeds on the liver. Two patients' developed severe 
necroinAammatory liver ứýury after receiving loratadine 
lOmg daily for allergic rhinitis. Although both recovered 
aher drug withdrawal, One patient requứed a liver ttans- 
plantation and recovery was prolonged.

The product inỉormation notes that abnormal hepatic 
ỉunction induding jatmdice, hepatítis, and hepatic necrosis 
has been repotted rarely.

1. S chỉano  TD, t í  a i. S u b h iỉm ỉn a n t lỉv e r  ỉa ỉỉu re  a n d  severe  hep a to c o x id ty  
caused  by  ỉo ra ta d in e  u se . A m  b ỉte m  M td  1996; 125: 738 -40 .

Porphyria. The Dtng Database for Acute Porphyria, com- 
piled by the Norwegian Potphyria Centre (NAPOS) and 
the Porphyria Cenưe Sweden, dasáhes loratadine as prob- 
ably not porphyrinogenic it may be used as a drug of first 
choice and no precautìons are needed1

1. T h e  D rug D a lab a se  lo r  A cu te  Porphy ria . A vailable a c  h ttp :/A vw w . 
d m g s-p o rp h y ria .o rg  {accessed 0 7 /1 0 /Ũ )

Pregnancy. UK product iníormation does not recommend 
the use of loratadine in pregnancy.

Analysis of data colleaed by the Svvedish Medicai Birth 
Registry between 1994 and 2001 revealed 15 cases of 
hypospadias among a cohort of 2780 newboms exposed to 
loratadine during the fii5t trimester of pregnancy.1 The 
authors noted thăt the individúal risk for having an iníant 
vvithhypospadias aher loratadine use is small (less than 1 %) 
and the attributỉve risk of extia cases in the population is 
low. The US CDC has also analysed data ỉrom the National 
Birth Deíects Prevention study;2 they íound no increase in 
the risk of second- or third-degree hypospadias in the 
inỉants of women who used Ioratadine in eariy pregnancy. 
In addition, an eariier prospective multicentre study3 in 161 
women taking a međian dose of loratadine 10 mg daily in 
the ũrst trimester of pregnancy suggested that its use was 
not associated with a signiEcant risk oí major congenital 
malíormations.

1. K ẫỉỉén  B, O ỉa u sso n  PO. M on ỉto ring  o ỉ m a tem al d ru g  use  a n d  In ỉan t 
congenita l m a lỉo n n a rio n s : does ỉo ra tad ỉn e  cause  hypospadias?  In í J  R isk  
Saỹtty  M cd  2001 ; 14: 115-19 .

2. CDC. E v a ỉu a tio n  o f  a n  a s so d a ú o n  b e tw ee n  lo ra tad ine  a n d  hypospadỉas 
—  U nited S tates. 29 9 7 -2 0 Q l.M M W R  2 0 0 4 ; » :  21 9 - 2 1. Also a v â ỉ ỉa b ỉe a t  
b a p : / /w w w .cdc  g o v /m m w r/P D F /w k /n u n 5 3 1 0 .p d ỉ {accessed 1 1 /05 /04 )

3. M o reo i ME. t í  a i. Fe ta ỉ sa ỉety  o f ỉo ra tad ỉn e  u se  ỉn  th e  fiist tr im e s te r  of 
p regnancy: a  m u lt ic e n te r  s tudy . /  A lỉt r s y  ơ m  ỉm m u n oi 2003; 1 1 1 :4 7 9 -  
83.

Sedatìon. For discussion of the sedadve eSects òf antihist- 
aminesseep. 613.2.

Interactions
As for the non-sedating antihistamines in general, p. 614.3.

Loratadine is metabolised by cytochrome P450 iso- 
enzymes CYP3A4 and CYP2D6. Thereíore use with other 
drugs that ỉnhibit or are metaboỉised by these hepatic 
enzymes may result in changes in plasma concenưations of 
either đrug and, possibly, adverse e ữ e c ts . Drugs known to 
inhibit onẽ or other of these enzymes indudẽ cimetidine,
ery th rom ydn , ketoconazole, quinidine, fluconazole, and 
ũuoxetine.

Antibacterials. Data held on file by the manuíacturer 
show that e r y th r o m y ã n  can inhibit the metabolism of lorat- 
ađine. However, even when given in large doses Iorat- 
adine does not appear to cause the cardiac condúction dis- 
orders associateđ with the non-seđating antihistamines 
astemữole (see p. 616.2) and terienadine (see p. 640.3).1 
Sũnilarly, d a r i th r o m y d n  seemed to inhibit the metabolism 
of loratadine and itỉ active metabolite desloratadine.2

1. A iíô n re  M 8 . n  a i. T h ree  m onch  e v a lu a d o n  o t elec trocard iographic  
e S e c u  o( l o r a u d ln e  in  h u m a n s . J  A lltr s y  O m  Im m m o l 1993; 9 1 :2 5 9 .

2 . C a n  R A  <r a i. S te a d y -n a te  p h a rm a c o k ỉn e tia  a n d  e lecnoca rd iog raph ic  
p h a rm a c o d y n a m lc i õ t d a r i th ro r a y đ n  a n d  lo ra tad in e  a h e r  Ind ỉv tdua l o r 
c o n c o m lu n t  a d m in ũ tra t lo n . A n tú n im t A jtn ă  O ta m ứ u r 1998; 42: 
1 176 -80 . ■

Antiỉungals. K eto co ru a o le  appears to be able to inhibit the 
metabolism of Ịoratadine and at therapeutic doses, is 
about 3 times more ỉnhibitory than erythromydn 
(Antibacterials, above).1 However, the concenưations of 
ketoconazole required are reported to be much higher 
than those required to inhibit the metabolism of astemi-

The Symbol t  đenotes a preparation no longer actively marketed
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zoIe or teríenadine. Clearance of the active metabolite 
desloratadine is also reduced.

1. B ra n n a n  M D, t í  aỉ. HỈÍCCIS o í  v a rỉo u s  cy tochxom e P 450 inh ib ito rs  on ử ie  
m e tab o lỉsra  o f  ỉo ra u d in e . C liỉI P h arm aco ỉ T h tr  1995; 57 : ỉ  93.

Gastrt>inteỉtinaf drugs. C im e tid in c  appears to have an inhi- 
bitory effect on the metabolism of loratadine and also 
attenuates the dearance of its active metabolite deslorata- 
dỉne aỉthough no dinically signiScant consequences have 
been seen.1

1. B ra n o a n  M D, t í  a l. Effects o f  v a rlo u s  c y to ch ro m e  P 450  inh ib ỉto rs  on  th e  
m e tab o lism  o f  lo ra tad in e . C lin  P h a rm txo Ị T h e r 1995: 57: 193.

Pharmacokinetics
Loratadỉne is rapidly absorbed from the gasưointestinal tract 
after oral doses and peak plasma concenưations occur in 
about 1 hour. Bioavailability is increased and túne to peak 
plasma concentrations is delayed vvhen taken with food. 
Loratadine undergoes extensive metabolism. The major 
metabolite, desloratadine (p. 625.1), has potent antihista- 
mũiic activity. Reported mean elimination halMives for 
loratadine and desloratadine are 8.4 and 28 hours, 
respectively. Loratadine is about 98% bound to plasma 
proteins; desloratadine is less extensively bound. Loratadine 
and its metabolites have been detected in breast milk, but do 
not appear to cross the blood-brain barrier to a signifìcant 
extern. Most of a dose is excreted equally in the urine and 
íaeces, malnly in the form of metabolites.

Renal impairment. The disposition of loratadine does not 
appear to be signihcantly altered in patients with severe 
renal impairment and haemodialysis does not appear to be 
an eữective means oỉ removing loratadine OT its metabo- 
lite desloratadine from the body.1

1. M a tzk e  GR. t í  a i. P h a rm ac o k in e tic s  o H o ra ta d in e  ìn  p a tìcn ts  w ith  rena l 
in su ff ìd en c y . J  ơ in  P h arm aco ỉ ỉ  990; 30: 3 6 4 -7 1 .

Preparatíons

Prọprietary Preporotíons (details are given in Volume B)
Sngle-ingredient Preporotìom. A rg .:  Aerotina; Alergiano; Alergi- 
pan; Alergitrat L; Alermuc Aleipriv; Algistopt; Aseptobron 
Descongestivo; Bedix; Benadryl 24; Biloina; Clarityne; Deve- 
dryb Dexitis; Excelentia Antialergico; Hisplex; Lisalgr; Loisan; 
Loralivio; Loratinet; Loremex Antialergìco; Megalorat' Mudan- 
tìl L; Niltro; Nularet Omega 100 u  Pulmosan AUen Sinaler; 
Tabón Alergia; Vagran; Vixidone u  A u s tr a L :  Alledine; AUer- 
Eze; Claiatyne; Lorano; Lorastyne; A u s tr ia :  Allemon; Clarityn; 
Lictynt; Lorano; B elg .: Claritine; Rupton; Sanelon B ra z .: Aler- 
galiv; clarilerg; claritin; cliỉtin; Cloratadd; Histadin; Loradine; 
Loradrina D; Loralerg; Loranil; Lorashv; Loratamed; Loremix; 
Loritil- Neo Loratadin; C atưuL : Clariũn; Chile-. Alergan; AUe- 
dryb Clarityne; Frenalen Hystidan Lontadext: Loptame; Pri- 
morix; C h ừ ia : Ao Hui Fẹng (M S Í); Ao Mi Xin (íĩSíSí); Ao 
Shu Bai Wei Le (^ỵb®);-Bang Nuo ($!ìĩ); Bi Sai Ning

Bi yan Tong Chang Ke (# £ ); CỊarityne ị j f
» £ ) ;  Da Sheng Rui ú  ( £ £ 9 9 ) ;  Fei Ge Man Fu
Lai Xi (Ì5IÈffl); Hua Chang Jịn Su Rui (ÌlUSỈ); Jing
Wei (UM); Ke Mí (5T*); Kui Yin (SB); Lei Nịng («■?); Min 
Li Ke (tBũtộT); Protadine (lĩ£ S ); Rui Fu (9 ^ ) ; Run Lai (ỈU 
SE); she Tai (# 9 ); Shi Nuo Min (Ì69&); shi Tai shu 
Ị Ị ) ;  Shu Rui ị f f ỉ ấ ) ;  Shun Ta Xin (ffiếft); Tai Ming Ke 
«1); Man Nịng (Ịti*); Xin Da Yue (íẵìằtá); Xing Yuan Jia (M 
jcfè); Xue Fei (Si?); Yi Fei (£31); Yi u Xin Yi shu
Chang (lS£Rè); Yibang (fê$); ZhengShu (£WJEỈĨ); Zhi Min 
(3Ẽ®); C z.\ Claritine; Erolin; Flonidan; Loranolt: Roletrat; 
D e n m .: Clarityn; Loradis; Lorapharm; Mildin; F in .: Clarityn; 
Hĩstadin; L o  r a  x i n ;  Tuulix; F r .: Clarityne; Doliallergie; Humex 
Allergie Loratadine; Zaprilis; C er.: Lisinot; Lobetat; Lora-Lich; 
Lora-Puren+; Loraderm; Loranot; G r.: Ãllerdiug; Allergoíact; 
Biliranin; Bollinob clarityne; Diỉmedol; Helporigĩn; Hobata- 
dine; Horestyb Igii; Latoren; Lora; Loratab; Novadoxab; Rali- 
net; Ristotadin; Tlrlor; Utel; Zelmar; H o n g  Kong-. Allertyn; 
Carin; ClarinetỶ; Clarityne; CP-Loradine; Erolin; Ezede; Lora- 
din; Loranoxt; Loraton; Loratynỷ; Loriut; Lotadine; Lotin; 
Marloraỷ; Rinityn; Rotìlart; Sunadine; Voratadỉne-); H u n g .:  
Claritine; Erolin; Plonidan; Lorano; Roletra; In d ia :  Alaspan; 
Algyíree; Allerban; Aura; claridin; Cozy; Eldin-MD; Intralon 
Japlon La tan Lonlor; Lon Lora; Lorange; Lorariv; Loratia; Lora- 
ún; Loríast; Lorid; Loridin; Lorin; Lorinol; Lorispa; Lorkind; 
Loriy; Lonneg; Loronẹt; LR; LTD; Nexx; I n d o n  : Alemitis; Allo- 
hex; Alloiis; Anhissent; Anlos; Clarihis; Claritin; Clataún; Cro- 
nitín; Dayhist; Folerin; Hislorexỷ; HỉstaritinỶ; Imunexỷ; Indar- 
in; Klinset Lergiat; Lesidas; Logista; Lolergú Loran; 
Lorapharmt; Lorihiỉ; Nosedin; Nuíalora; Prohistin; Pylon 
Rahistin; Rihest; Saíetint; Sohotin; Tinnic Urtilan Winatin; 
Xepalodin; I r t :  clareeze Allergy; Clarityn; Histadan Lorat; 
Isra e l: Allergyx; Lorastứie; Loratrim; tu a . :  clarityn; Fristamin; 
J p n : Claritin; M a la y s ia : Carin; Clarityne; Ezede; Loradine; 
Ridamin; Roletra; Rotiían M on M ex .: Alerfin; Aludix; Antiler- 
gal; Biodin; Biolorat; clarityne; Curyken; Dimegan; Dissen; 
Ditana; Doralan; Dotagil; Dymaten; Etectine; Fartadin; Grim- 
erab Histinat; Histox; HL-ysta; Inigrin; Laritob Lenamine; Lic- 
tyn; Liíeramin; Lotan; Loùnex; Lotos; Lovarint; Neoalexil; 
Nĩdatan Qulmtadine; Rodakint; Rolettat; Sensìbit; Semlsina; 
Sitinir; Urtlsin; Vmddal; N e th .:  AUeríre; claritine; Knũdvat 
Hooikoortstabletten; Lorastad; Otrivin neusallergie loratadinet; 
N o rw .:  clarityn; N Z : Claratyne; Lora-Tabs; Loradear; P h ilip p .:  
Allerta; ClarihisL’ Claritin; FIamitin; Folerin; Immunix; Lergi-

cylf; Loradext; Loradine; Lorahist; Lorange; Lorano; Loratyne; 
Lordam; Lordane; Loren; Loríast Lorid; Onemin; Prevahist; 
Rinityn: Total; Zylohist; Pol.: Aleriant; Aleric, claritine; Floni- 
dan; Loraíastt; Lorahexalt; Loram; Lotatan; Loratứie; Naler- 
gine; Rotadint; P o rL : Alerdaune; Aleitrin; Claritine; crizin; 
Evertine; Histadin; Loraxinet; Frofenox; Zolargene; R u s .: Aler- 
priv (Anepnpna); clargotil (Knapronui); Clarìsens (KnapHCCHc); 
Claritine (KnapmHH); Clarotadine (KnapoiaoHH); Erolin 
(3p0JiHu); Klallergine (KnanneprHH); Klaríast (ICnapộacT); Klari- 
dol (Knapuaon); Klariler (KaapMịiep); Lomilan (JloMHJia»); Lora- 
hexal (Jloparexcaa); Lorỉd (Jlopna); Loridin (dlopHAHR); Lotaren 
(HorapeH); S .A fr .:  Clarinese; clarityne; Laura; Lorahist; Lorano; 
Lorỉast; Lormeg; Pollentyme; Rhinigine; Rohisp S in g a p o re :  
Allertyn; Alloris; Ardin; Carin; Clarítyne; Ezede; Halodin; Hista- 
lon Loradn; Loríast; Loridin; Lotadine; Ridamint; Rinityn; 
Roletra; Tirlort; S p a in :  Civeran; Clarityne; VelodanỶ; S w ed .:  
clarityn; Versalt; S w i tz . :  Claritine; Lora Allergie; Lorado; Lora- 
tine; T h a i.: Alertyne; AUer-Tab; Allerdine; Allersil; Aridine; 
Botidine; Caradỉnet; Carínose; Clalodine; clarid; Claridine; 
Clarigy; Claritex; Claritỉno; Clarityne; Fatyne-f; Halodin; Hisra- 
'con; Histadine; Kalidin; Klaryne; Lindine; Logadine; Lolergy; 
Loradne; Loradine; Loragis; Loranox; Lorapac; Lordin; Lorídin; 
Lorinỷ; Lorita; Lonedin; Lortadine; Lotidyne; Ridamint; 
Rityne; Roleưa; Sanotyne; Tiradine; Tirlor; T u rk .: Alarin; clari- 
tine; Histadin; Klodin; Loradìt; Lorantis; Lorateva; Lorítine; 
Ritin; U A E : Loratin; UK: Clarityn; u k r .:  Agistam (ArHCTaM)t; 
Aleric (AnepHx); Claritin (KaapKTHH); Lorano (ilopaHo); Lorizan 
(JIop>naH); U SA : Alavert; Clariiin; Non-Drovvsy Allergy; V enez.:  
Alerdina; Biolorat; Clarityne; Lorat; Loraval; Lorex; Loriden; 
Lotal; Polaramine Retormulado; Tirlor.

Mubi-ingredient PreporoHom. A rg .:  Alerprív D; Aliviatos; Anti- 
tusivo L; Bedix-D; Benadryl 24 D; Celestamine-L; Ciprocort D; 
Ciprocon L; Clarifriol: clarityne Cort; Clarityne D; Conicas L; 
Conistamin L: Dccidex Plus: Dexaproí D; Histamino Corteroid 
u  Ideobron; Ideogrip; Labsalerg-B; Lisaler Beta; Loisan-D; Lor- 
abrox; Loremex Antigripalt; Loremex Descongestivo; Nastizol- 
L; Nularet Con; Nularef-D; Paracetamol Grip NF; Pulmonix 
Grip; Pulmonix Plus; Sinaler B; Sinaler D; Toraxan; Vagran D; 
Vixidone LB; A u s tr a l . :  Clarinaset; A u s tr ia :  Clannase; B elg .:  
Clarinase; B ra z .: Alergaliv D; Claritin-D; Cloratadd D; Histadin 
D; Histamix D; Loralerg-D; Loranil D; Loremix D; Loritil D; 
Neoíedrin; C a n a d .: Chlor-Tripolon NDf: claritìn Allergy & 
Sinus; Liberatorf; C hile : Alledryl D; clarinase; Frenaler-D; Lar- 
max Dt; Lertanũne Extrat; Lenamine; Rìnomex; C h in a : Bai 
Wei Qing (SẠ0I); Clarinase (ffSfit); Hui Fei Shun ($3?ffi); 
Jin De Fei (ốfS3l); Ke Shuai (ặĩíệ); QiKe (B|^); Wei Kuai 
(ỈÈft); zhuang Qi (tt«f); Cz.: Clarinase; D en m .: Clarúiase; 
F in .: Clarinaset; Gr.: Clarityne D; H o n g  K ong: Clariílu; Clari- 
nase; Rhinos: H u n g .:  clarinase; ỉn d ia :  Amy; Claridin-D; Colbid; 
Cozy-AM; Cozy-AM; Loran-D; Loratin D; Lorfast-AM; Loriast- 
AM; Lorfast-D; Loridin-D; Lormeg-D: Nam Cold-SR; In d o n .:  
Aldisa; Clarinase; Cronase; Glanost; Rhinos; Israel: Clarinase; 
M ala ysia : Allerpid; Carínox; Clarinase: M ex.: Alerỉin Ex; Bisin- 
cof; Bramin-t-; Bvonar; Bioquixol; Celestamine NS; Claritlu; 
Clari/riol; Clarityne D; Coriddin Expec Dunegan D; Doralan- 
Ax; Etectine D; FarmaIor; Fluxibip Gralddept; Laritol D; Laritol 
Ex; Laritol G; Lenamine D; Linlarden; Lyrscdint; Quimtadine 
DSQf; Quimuữiolt; Sensibit D-NF; Sensìbit D; Sensibit XP; 
Sibilex; Tadinar-C; Tamex; Tavexyl; TheraFlu 24; TheraFlu N 
12; TheraPlu TD; P h ilip p .:  Claricon; Clarinase; Loraped; Rhi- 
naset; Rhinost; Pol.: clarinasei-; clariúne Active; P ort.: Clari- 
don; R u s .: Antigrippin-Maximum (AirrarpnnnHB-MaKCHMyw); 
Antigrippin-Maxũnum (AHnirpHnniiH-MaKCiiMyM); S .A fr .: clari- 
tyne Df; Demazin NS; s in g a p o r e :  Clarinase; De-cold; S p a in :  
Clarityne Plus; Narine; T h a i.: Clarinase; T u rk .:  clarinase; u k r .:  
Pulmolor (ĨIyjn.MOJiop); U SA : Alaven Allergy & Sinus D; Allergy 
Relieỉ & Nasal Decongestant; Clariún-D; Loratadine D; V en e i.:  
Ambrodar, Celestamincon; Claricon; Claridex; claridexulưa; 
Clariílu; clarigrip; Fedyclar; Lokarin; Loracert.

Pharmacopoeial Preparotions
BP 2014: Loratadine Tablets;
USP 36: Loratadine Oral Soluúon; Loratadỉne Orally Disin- 
tegraúng Tablets; Loratadine Tablets.

M e b h y d r o l in  (SAN, riN N i

Mebhidrolina; Mebhydroline; Mebhydrolinum; Meón^qpo-
/1MH.
5-Benzyl-1 ̂ ,3,4-tetra hydro-2-methy l-y<3 rboli ne.
C19HjoNr=276.4
CAS —524-81-2.
ATC —  R06ÀX15. '
'ATCVet—QROóMlS.
ỤNIỊ —  9SUK9B7XVY.

M e b h y d r o l ỉn  N a p a d i s i l a t e  IBANM, riNNMi
DiazolinufTi; Mebhidrolina, napadisilato de; Mebhydrolin 
Napadisylate; Mebhydrolin Naphthalenedisulphonate; Meb- 
hydroline, Napadisilate de; Mebhydrolini Napadísilas; 
Napadisilato de mebhidrolina; Me6rnflponnHa HanaflH3n- 
nat.
Mebhydrolin naphthalene-l,5-disulphonate.
(C]9H2oNj)2,C]oHa05S2=841.1
CAS —  6 í 53-33-9.
ATC —  R06AX15.

ATCVet —  QR06AX15.
UNII — O5G04RB25M.

Proỉile
Mebhydrolin, an ethylenediamine derivative, is a sedatũ [g 
antihistamine (p. 610.1) vvith antimuscarìnic and sedati 'C 
properties. It has been gi ven orally as the base or as the 
napađiỉilate salt for the symptomatic relieí oỉ allerg ic 
conditions induding unicaria and rhinitis, and in prurit ic 
skin disorders. Granulocytopenia and agranulocytosis ha' e 
been reponed.

PreparaHons

Proprietory Preporations (details are given in Volume B)

Single-ingredient Preparotions. In d o n .: Biolergyt; Gabiten; Hi ;- 
tapan; Indtint; Interhiỉtin; Tralgi; Zoline: Is r a e l: Cidalint; Ru..: 
Diazolin (flHa30.TOH); S .A / r . :  Fabahisúnt; T h a i .: Dalhist; Day) - 
ist; Hydrolate; Manoddal; Manoeidait: Medal; Posidol.

I Mubi-ingredient Preparcrtions. R u s.: Diacine (/ỊH3UHH).

i Medozine Hydrochloride
I IBANM, plNNMI
I Hidrodoruro de meclozina; Meclizine Hydrochloride 
1 Mediánium Chloride; Mecloána, hidrodoruro de; Médo 
ị zine, Chlorhydrate de; Meclozíni Dihydrochloridunn 
; Medozirti hydrochloridum; Meklotsiinihydrokloridi; Meklozir 
j Hidrokloriit; Meklozin-dihydrochlorid; Meklozin-hidroklorid 
ị Meklozinhydroklorid; Mekloáno hidrochloridas; Meklozyn) 

chlorowodorek; Parachloramine Hydrochloride; Me«ji03HH; 
rnflpoxnopi4q.
l-(4-Chlorobenzhydryl)-4-(3-methylbenzyi)piperazÌne dihy 
drochloride.
C25H2?CIN2,2HCI=463.9
CAS —  569-65-3 (meclozine); 1104-22-9 (anhydrous mechĩint 
hydrochlorìde); 31884-77-2 (medozìne hydrochlorìde mono- 
hydrote).
ATC —  R06AE05.
ATC Vet —  QR06AE05.
UNII —  L997QXC9J1 (anhydrous meclizine hydrochloride), 
HDP7W44CI0 (meclizine hydrochloríde monohydrate).
Pharmacopoeias. In C h ín , and E u r . (see p. vái). 
us spedhes the monohydrate.
Ph. Eur. 8: (Mecloãne Dữiydrochloride). A vvhite o 
yellowish-white, slightly hygroscopic, crystalline povvdei 
Slightly soluble in vvater; soluble in alcohol and ir 
dichloromethane. Store in airtight containers.
USP 36: (Medizine Hydrochloride). The monohydrate i: 
vvhite or slightly yellovvish crystalline povvder that has í 
sỉight odour. Praaically insoluble út vvater and in ethei 
Ireely soluble in chloroíorm, in pyriàine, and in add 
alcohol-vvater mixtures; slightly soluble in dilute adds anc 
in alcohol. Store in airtight containers.

Uses and Administration
Medozine hydrochloride, a piperazine derivatíve, is a 
sedating antihistamine vvith antimuscarinic and moderate 
sedative propcrties. It is mainly used for its antiemetic 
action, which may last for up to 24 hours. Medozine 
hydrochloride is used in the prevention and treatment oi 
nausea and vomiting assodated vvith a varíety of conditions 
induding motion sickness (p. 611.3) and íor the 
symptomatìc treatment of vertigo (p. 612.3) caused by 
Ménière’s disease and other vestibular disorders. Medozine 
hydrochloride has also been used for the symptomatic reliel 
of hypereensitivity reactions and pruritic skin disorders
(p.612.1).

The usual oral dose of medozine hydrochloride for 
motion sickness is 25 to 50 mg taken either the night beíore 
or about one hour beíore ưavelling and repeated every 24 
hours ư necessaiy; up to lOOmg daily in divided doses has 
been given lor the ơeatment of vertigo and vestibular 
disorders. For doses in children, see belovv.

Both medozine hydrochloride and medozine base have 
been given by the rectal route; doses are similar to those 
given orally.

Adminiỉtrcrtion in children. Medozine hydrochỉoride may 
be given orally for the prevention and ưeatment of 
motion sickness in children. The íollovving doses should be 
given either the night betore or about one hour betore ua- 
velling and repeated every 24 hours if nccessary:
• children aged 2 to 6 years: 6.25 mg once daily
• those aged 6 to 12 years: 12.5 mg once daily
Older chUdren and adolescents may be given usual adult 
doses, see above.

All cross-reíerences reier tó entries in Volume A
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Adverse Effects and Precautions
A s  ỉ o r  the sedatìng antihistamines in general, p. 613.1 and 
p. 613.3, respectively. For reports of the use of antihist- 
amines, induding medozine, in pregnancy, see p. 614.2.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled .by the Nonvegian Porphyria Centre (NAPOS) and 
the Poiphyria Centre Sweden, dassihes medozine as prob- 
ably porphyrinogenic; it should be prescribed only for 
compelỉing reasons and precautìons should be considered 
in all patients.* 1

1 . T h e  D n ig  D atabase  fo r  A cute  P o rp h y rỉa . A vaỉỉab le  a u  h t tp : //w w w . 
d ru g s-p o rp h y r ia .o rg  (accessed  0 7 /1 0 /1 1 )

Ịnterađions
A s  ÍO I the sedating antíhistamines in general, p. 614.3.

Preparations
Proprietary Preparatioiu (details are given in Volume B)

Singla ingredient Preparotions. B elg .: Agyrax; Postaíene; B ra z .:  
Medin; C atu ù L : Bonaminet; C hữ a . Bonaminat; D e n m .: Posta- 
fen; F ừ t.: Postaíen; F r .: Agyrax; G r .: Emetostop; Postalene; 
H o n g  R o n g : Postafene+; Sea Farf; IrL : Sea-Legs; M e x .: chidida; 
Marenin; N e th .:  Suprimab N o r w .:  Postaíen; N Z : Sea-Legs; P h i-  
ỉip p .: Bonamine; Dizitab; Nodiz; Postadoxine; P o rL i Navicalmt; 
R u s .: Bonine (EoHHH)t; S p a ỉn :  Chidida; Draminet; Navicalm; 
S w ed .: Postalen; T u r k . :  Postadoxine; t/R  Sea-Legs; Traveleeze; 
U SA : Antivert; Antrizine; Bonine; Dizmiss; Dramamine Less 
Drowsy Formula; Meni-Dỷ.

MukHngredient Preparations. A u s tr ù r . Contravert Bét; B o n g  
Kcmg: Navldoxinet;. In d ừ e . Dỉlỉgan; Pregnidoxỉn; M a la ysù r . 
Veloxin; M e x .: Bonadòxina; Bonalen; Bonazint; Emedibat; Lia- 
tỉiz; Mediỉan Meclison; Pidoxina; Vo-Remi; N e tíu :  Emesaỉene; 
S A f r . :  Geratart; S w itz . :  Itinerol B«; V enez.: Bonadoxina.

Pharmacopoeicil Preparationi
USP 36: Medĩzine Hydrochloride Tablets.

Mepyramine IBAN , r iN N )

•Mepiramina; Mèpyramiini; Mepyramin; Mépyramine; Mepyr-
i;átninum; Pyranisamine; Pyrilamine; MennpavMH.
2-(Atp-Anịsyl-A/-2-pyridylamino)ethyldimethylamine. 
C,7HhNjO=285.4 
C4S —  91-84-9.
ATC —  D04M02; R06AC0I. :
AVC Vet — QD04M 02; QR06AC01. 
um  —  HPE31709TL

Mepyramine Hydrochloride ỊBANM, rtNNM)

' Hidrociorurd dè mepiramina; Mepiramina, hidrodoruro dẹ; 
Mépyramine, Chlorhydrate de; Mepyramini Hydrocbloridum; 
Pyranisamine Hydrochloride;. Pyrilamine 'Hydrochloride; 
MennpaMMHa rnflpox/iopnfl.
C,7H23N30,Ha=321.8 
CA5 — 6036-95-9.
ATC —  D04AA02; R06AC01.
ATCVet —  QD04AA02;QR06ÁC01: '
UNII —  5T3R4PQÌÌ4.

Mepyramine Maleate IBANM. riNNMi

Maleato de mepiramina; Mepiramin Maleạc Mepiramina, 
maleato de; Mepiramin-maleát; Mepiramino maleatas; 
Mepyramiinimáleảatti; Mepyramin maieinát; Mépyramine, 
Maléate de; Mepyramini maleas; Mepyraminmaleat; 
Pỳranisamine Maleáte; pyrllamine Maleate; MennpaMMHa 
Maneaĩ.
Mepyramine hydrogen maleate.
C,7Hb N30,QH.04=40!5
CAS — 59-33-6. ' -
ẠTC —  D04AA02, R06AC01
ẢTCVet.— .<ỵX4AA02;QR06ACOL ■ ■
u m  —  R35D29L32A ■ .

Pharmacopoeias. In E u r . (see p. vu) and us.

Ph. Eur. 8: (Mepyramine Maleate). A white or slightly 
yellowish, crystalline povvder. Very soluble bi water; ừeely 
soluble in alcohol. M.p. 99 degrees to 103 degrees. A 2% 
solution in water hcis a pH of 4.9 to 5.2. Protect from light. 
USP 36: (Pyrilamine Maleate). A white crystalline povvder 
usually havlng a faint odour. Soluble 1 in 0.5 o i vvater, I in 3 
of alcóhol, 1 in 15 oỉ dehydrated alcohol and 1 in 2 of 
chloroíorm; slightly soluble in ether and in benzene. Its 
Solutions are add to litmus. Store in airtight containers. 
Protect from light.

Uses and Administration
Mepyramine, an ethylenediamine derivative, is a sedating 
antihistamine with antímuscarinic and sedative properties. 
Mepyramine tnaleate is used for the symptomatỉc ielieỉ of 
hypersensitivity reactìons and in pmrìtic skin disorders 
(p. 612.1). Mepyĩamine maleate is also a common 
ingredient of compound preparations for the symptomatic 
treatment of coughs and the common cold (p. 611.2).

A cream containing 2% mepyramine maleate is used 
topically for insea bites or stings, and for hypersensitivity 
and pruritic skin conditions but, as with any antihistamine, 
there is a risk of sensitisation. It has also been used in eye 
drops.

Mepyramine maleate has been given orally at night as a 
hypnotic in the short-tenn management of insomnia
(p. 611.2).

In sotne countnes mepyramine maleate is available lor 
parenteral use. Mepyiamine hydrochloride has also been 
given parenterally or by the rectal route. Mepyramine 
tannate and mepyranũne aceíyllinate have been used 
orally.

Adverse Effeớs and Precautìons
As for the sedating antihistamines in general, p. 613.1 and 
p. 613.3, respectively.

ínteractions
As for the sedating antìhistamines in general, p. 614.3.

Preparations
Propnetary Preparotions (detailỉ are givenln Volume B)
Single-tngredĩent Preporolions. A u s t r a l :  Relaxa-Tabst; B ra z .:  
Alergitanilt; H o n g  Kong-. Anthỉsan; Antìhistt; I r t :  Anthisan; 
Boots Bite & Sting Relieỉ Antihistanime; N Z :  Anthisan; S .A fr .:  
Alsan; Anthisan; Antíhistt; Mepyiaderm; Mepyrimal; S p a in :  
Fluidasa; UK: Anthisan; U S A : Pyrlext-
Muiti-ingredÌMd Preporations. A rg .: Drynisan; Everỉem; Fadana- 
sal; Píracalamma; Beìg.: Nortussine; B ra z .: Bedaset; Conidrin; 
Engov; Enjoy; Gripsay; Naridrin; Kariầũx; Nasogrip; Posdrinkt; 
C a n a d .: Extra Strength Multí-Symptom PMS Relieỉ; Hyco- 
minef; Jack & Jilb Menstrual Midob Midol PMS; Midol Teen; 
Multi-Symptom PMS Reliet; Pamprúi; Pteừin Af; ratỉo-Theo- 
Bronc Relievol PMS; Tylenol Menstrual; C hữ a . Aleizonat; 
Dolo-Esan Periodo Menstruab Kitadol Periodo Menstruab Min- 
ỉaden; Panagesic Periodo Menstmab Predual; Rinoleigan; Sen- 
tual Periodo; Tapsin Periodo Menstruat F r.: Nortussinef; G r.: 
P re ỉr ìn  A B o n g  Rong-. Aloxt; Aiphatet; Aselant; In d ia :  Anthi- 
cal; Ir l .: Wasp-Eie; Isra e l: Alnase: Phenyphrine-Azolt; Itá L :  
Balsamina Kronen vãsoỉen; M ac.: Femsedin Kutz; Lentosta- 
minf; PoL: Kato-Nasal; Pro-Mlss; P orL : Antigrippine; R u s .:  
Femizol (<t>íMK30a); S A .fr .:  Adco-Metaxol; Codeft; Colcapsỷ; 
Coughcodt; Docsedt; Flucolt; Histodort; Histodoi; S w itz .:  
Fenipic Parapic Sdlex; Stilex; T h a i.:  Antergan; T u r k .:  Peditus; 
Stilex; U A E : ProBnal FMf; U K: Anthisan Plus; Wasp-Eze; U SA :  
4-Way Fast Actìng; Aibatussin; C-Tanna 12D; Calamycin; 
Codal-DHt; Codal-DMt; Codimal DMt; Codimal PHf; Conalt; 
Corzall Plus; De-Chlor MRỷ; Deconsal CTf; Duonate; Gelhist' 
HC Derma-Pax; Midol Maximum Strength Multi-Symptom 
Menỉtruab Mldol Pre-Mensmial Syndrome; Myd-Spray; MyH- 
Ỉst-DM; MyHist-PDf; Nalex-A 12f; Natírxt; ND-Gesic P-Hứt; 
P-Tanna; Pamprin; Poly Hist DHC; Poly Hist DM; Premsyn 
PMS; Pro-Red AC; Pro-Redf; Pyrichlor PE; Pyril D; Pyiil DM; 
Pyrlex CB; R-Tannat; R-Tannamine; R-Tannate; Rectagene 
Medicated Rectal Balm; Resperal; Rhinatate; Robitussin Night 
Relieí; Ryna-12f; Rynesa 12St; Soothaderm; Tanoral; Tri-Tan- 
nate; Tricodene Cough 6- Cold; Triotannt; Triplex ADt; Tritan; 
Tussi-12 D; TUSSÍ-12D S; Tussplex; Vanacof-8; Viravan-DM; Vừ- 
avan-Pỷ: Viravan-PDM; Vlravan; Z-Xtra; Zotex-C; V enez.: Pi- 
Fedrin; Pinazo.
Phannacopoeial PreparaHons
B P  2 0 1 4 :  M e p y r a n ú n e  T a b l e ts ;
USP 36: Pyrilamine Maleate Tablets.

Mequitazine ÍBAN, CÍNNI

LM-209; Mekitatsiini; Mekitazin;. Mequitazina; Méquĩtaãne; 
Mequitazinum; Mexvrra3MH. . 

flO-(Quinuđldirv3-ylmethyl)pliènothiazine. " 
£rtH n N2S=3225 ■■
C Ã S -  292Ĩ6-28-2 '
ATC — R06AD07
A ĨC  Vet — QR06AƠ37. ' 1 - , .
UNII —  Y463242LY2 _ f-> >' - '

Pharmacopoeias. In J p n .

Uses and Administrạtion
Mequitazine, a phenothỉazine derivative, is a sedating 
antihistamine with antứnuscarinic and mild sedative 
propetties.

Mequitazine ỉs used for the symptomatỉc relieí of allergic 
conditions induding urticaria (p. 612.3), rhinitis (p. 612.1)

and conjunctivitis (p. 611.1), and in pruritic skin disorders 
(p. 612. ỉ ). It has been given in usual oral đoses o i  5 mg twice 
daily.

Adverse Effeds and Precautíons
As for the sedating antihistamines in general, p. 613.1 and 
p. 613.3, respectively.

Mequitaáne is used as a racemic mixĩure, and there is 
some evidence that a risk of signihcant prolongation of the 
QT interval may be assodated with the /-mequitaxine 
enantiomer. It should be avoided in patients vvith long QT 
syndrome, electrolyte distuĩbances such as hypokalaemia, 
or signiAcant bradycardia. It should also be avoỉded in 
patients known to be slovv cytochrome isoenxyme P450 
CYP2D6 metabolisers because ol the potentỉal for 
accumulaúon of /-mequltazine.

Sedcriion. For discussion of the sedative eíỉẽcts of antihist- 
amines, see p. 613.2. When mequitazine is given in the 
recommended dosage of 5 mg twice đaily the intídence of 
sedation appears compaiable with that oỉ teríenadine. 
Sedation has, however, occuưed aíter doses of lOmg 
twice daily.

Interađions
As for the sedating antíhistamlnes in general, p. 614.3.

Mequitazine should be avoided in patients takìng 
inhibitors of the cytochrome P450 isoenzyme CYP2D6 and 
potentially aưhythmogenic drugs induđing those that 
prolong the QT interval.

Anlibacteríals. For a report oỉ torsade de pointes in a 
patient taking s p ir a m y d n  and mequitazine, see Cyto- 
chrome P450 Isoenzymes under Interactions of Spira- 
mydn, p. 358.3.

P h a r m a c o k i n e t i c s

Aỉter absorptíon bom the gastrointestinal tract, mequitazine 
is metabolised. Unchanged drug and metabolites are 
excreted prindpally in the bile.

Preparatíons
Proprietary Prepanrtions (details are given in Volume B)

S n g le - in g re d ie n t Preporotions. A rg .: Primalan; c h ữ a . Mircol; 
F r.: Primalan; Quitadrilit; G er.: Metaplexant; Gr.: Istalar; 
M ac.: Primalan; P h ũ ip p .:  Primalan; P orL: Primalan; R u s .:  
Prímalan (IlpHUanaH); S p a in :  Mứcot.

M e th d i lc a in e  IB A N , riN N Ị

Mẹtđilatsiini; Metdilaán; Metdilazina; Methdilaanum; Meto- 
diiaãna;MeTflmia3MH. :

’ 1 (H j-Methylpyrrolidin-3-y(methyl)phenothiazlne.
C,8H2oN2S=296.4 ..............
C4S — 1982-37-2.

A T C  — R06AD 04.
A T C V e t — QR06ADỌ4. 
u m  —  4Q 13LY9Z8X.

M e th d i lc u in e  H y d ro c h lo r id e  IB A N M , riN N M Ị 

Hídroclorụro dệ métọdiìaạna; Mèthdilạzỉnè, Chìorhydrate 
de; Mế^diláânĨKydrochlọndurri; Metodilạzina, hidrocioruro 
de; Merflnná3MHa rnflpóx/iopMfl,
CiaH20N2S,HCI=332.9 
C A S — 1229:35-2. ..
A T C  — R06AD 04.
À ị t  V e t —  Q R 06À D 04:
Ú m  — T0G SO 02U E Z  . . : ■
Pharmacopoeias. In us.
USP 36: (Methdilazine Hydrochloride). A light tan 
crystalline povvder having a slight characteristic odour. 
Soluble 1 in 2 oỉ vvater and o{ alcohol, 1 in 6 of chloroíonn, 
and 1 in 1 of 0.1N hydrochloric add and of 0.1N sodium 
hydroxide solution; practically insoluble in ether. pH of a 
1% solution in water is betvveen 4.8 .and 6.0. Store in 
aũtight containers. Protect bom light.

Protìe
Methdilazine, a phenothiazme derivative, ỉs a seđating 
antihistamine (p. 610.1) with antimuscarìnic and sedative 
activity. Methdilaàne is also reported to have serotonin- 
antagonist properties. It has been used for the symptomatic 
relief of hypersenátivity reactions and particulaiiy for the 
conơol of pmritlc skin disorders.

The Symbol t  denotes a preparation no longer actively marketed

http://www
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Preparations
Proprietary Preparertions (details are given in Volume B) 

Single-ingredient Preparotíons. In d ia :  Dilosyn.

Muhi-ingredient Preparotionỉ. In d ia :  Dilosyn Expectorant. 

Phormacopoeiai Preparotiorư
USP 36: Methdilazine Hydrochloride Syrup; Methdilaáne 
Hydrochloride Tablets.

M i z o l a s f i n e  IB A N , r iN N )

M itso la s tì in i;  M iz o la s tin ;  M iz o la s tin a ; M iz o la s t in u m ; SL- 
85.0324-00; MÍ<i30/iac7viH.

2-{1 -[1 -(4-Fluorobenzyl)-1 tt-benzimidazol-2-yl]-4-piperidyl 
(methyl)amino]pyrimidin-4(l/-fl-one.
C24H2SFN60= 432 i
CAS-  108612-45-9. '
ATC — R06AX25.
ATC Vet — QR06AX25.
UNII —  24401F90NA

Uses and Administration
Mizolasúne is a non-sedating antihisiamine with a long 
duxation of aaion. It does not have signihcant antimusca- 
rinic actions; it is reported to have mast-cell stabilising 
properties. Mữolastine is used for the symptomatic relieí of 
allergic conditions induding rhinitis (p. 612.1), conjunctiv- 
itìs (p. 611.1),andskindisorders suchas urticaria (p. 612.3). 
The oral dose is lOmg once daily.

Reĩerences.
1. Leynadier F, tí a i. Efficacy and saíety oí miiolasũnc in seasonal allergic 

rhinitis. A n n  A lle rg y  A sthm a Im m un ol 1996; 76: 163-6.
2. Brostoữ J ,  t í  a i. Eííỉcacy oí miiolastine, a new antỉhỉsiamine. compared 

with placebo in the treatment oí chronie idiopaihic unicaria. Allergy 
1996:51:320-5.

3. Stem M A . t í  a ỉ. Can an antihisumine delay appearance of hayỉever 
symptoms vvhen gíven prior lo polỉen season? A lU rg y  1997; 52: 440-4.

Adverse Efíecfs and Precautions
As for the non-sedating antihistamines in general. p. 613.1 
and p. 613.3, respectively. Mizolastine has only a weak 
potential to prolong the QT interval ($ee also Arrhythmias, 
p. 613.2) and has not been assodated vvith arrhythmias. 
However, the manuỉacturers have vvamed against the use of 
mizolastine in patients with significant cardiac or hepatic 
disease, with hypokalaemia or other electrolyte imbalance, 
or with known or suspeaed QT prolongation. Use with 
drugs liable to intetíere vvith. the hepatic metabolism of 
mizolastine or vvith otherpotehtially airhythmogenic drugs 
should also be avoided (see underlnteractions, below).

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassiíies mứolastine as 
probably not porphyrinogenic; it may be used as a drug oỉ 
fiist choice and no precautíons arc needed.1

1. The Drug Database for Acute Porphyrỉa. Available au http://www. 
drugs-porphyria.org (accessed 07/10/11)

InteracHons
As for the non-sedating antihistamines in general, p. 614.3. 
Mođerate increases in plasma concenưations oí mizolastine 
have been reported with erythromycin and ketoconazo!e; 
use with macrolide antibacterials or systemic imidazoIe 
antỉhingals is contra-indicated by the manulacturer. They 
also advise against use oí mizo]astine with drugs known to 
prolong thê  QT interval, such as class I and III 
antiarrhythmics.

Other potent inhibiton of or substrates ỉor the hepatic 
metabolỉsm of mỉzoIastine indude dmetidine, ddosporin, 
and niíedipine; caution is advised if given together.

pharmacokìnetics
Mizolastíne is rapidly absorbed hom the gastrointestinal 
tract and peak plasma concentrations occur after about 1.5 
hours. Plasma protein binding is about 98%. The mean 
elimination half-life is about 13 hours. Mizolastinc is mainly 
metabolised by glucuronidation although other metabolic 
pathways are involved, induding metabolism by the 
cytochrome P450 isoenzyme CYP3A4, with the íormation of 
inactìve hydroxylated metabolites.

Relerences.
1- Rosemweig p, tí a i Phannacodynamỉcs and pharmacokỉnetỉcs of 

mizolastíne (SL 85.0324). a new nonsedatíve Hi antihisiamine. A rm  
A ỉk rg y  1992; 6 9 : 135-9.

2. Lebnín-Vignes B. tí a l. Clinìcal pharmacoldnetìcs oĩ miiolasỉine. Clirt 
P h a rm a co tín e t 2001; 40: 501-7.

Preparatíons
Proptietary Preparations (details are given in Volume B)
Single-ingredient Preparotĩons. B elg .: MizoIlen; C hirur. Ao Ni Jie 
(H.IẼ1Ì); Mizollen (Mỷê#); Nile ()Ẽ5F); Fr.: Mizollen; G er.: 
Mũoỉlen; Zolim; Gr.: Mizollen; Oriens; In d ia :  Elina; I s r a e l  
Mizollen; Ita l .: Mizollen; Zolistam; M ex.: Mistamine; N e th .:  
Mizollen; Pol.: Mizollent; P o rt.: MizoUen; Zolistamt; S .A fr .:  
MizoIlen; S p a in :  Mizolen; Zolistan; S w ed .: MizoIlent; S w itz .:  
Mizollent; U K: Múollen.

Moxastine Teodate ỊríNNMi

Mephenhydramine Theodate; Mephenhydrinate; Moxastine, 
Téodate de; Moxastine Theodate; Moxastirti Teodas; 
Teodato de moxastina; MoKcacTMHà Teowiaĩ.
2-(l,1-Diphenylethoxy)-A/,W-dimethylethylamine 8-chlor- 
otheophyllinate.
CiaHỉ3NO,C(1H7CIN.O2=472.0
CA5 —  3572-74-5 (moxastine); 21661-62-1 (moxastine 
teochte).
UNII —  J566J1RZ9J.

Proỉile
Moxastine teodate is an antihistamine vvith antiemetic 
properties. It is used to treat nausea and vertigo assodated 
with Ménière's disease and other vestibular disorders, and 
for the prevention and treatment of motion sickness.

Preparations
Proprietary Preparatiorư (details are given in Volume B) 
Single-ingredient Preparotions. Cz.: Kinedryl.
Muhi-ingredient PreparaHons. R u s .: Kinedril (KHHenpun).

Niapraxine ỊriN N i

1709-CERM; Niaprazina; Niapraánum; Hnanpa3MH.
A/-P-(4-p-Fluorophenylpiperazin-l-yl)-1-methylpropyQnico-
tinamide.
C2oH2sFN.O=356.4 
CA5 — 27367-90-4.
ATC — N05CMỈ6.
ATC Vet —  QN05CM16.
UNII — R2H3YN6E3L

Proỉilẹ
Niapraáne, a piperazine derivatìve, is an anrihistamine 
(p. 610.1) uscd in children íor its sedative and hypnotìc 
propertìes. The usual oral dose is 1 mg/kg at night.

Preparations
Proprieiory Preparotions (dctails are gi ven in Voiume B) 
Sìngle-ingredient Preparatíoru. Fr.: Nopronỷ; I ta l.  : Nopron.

Olopatadine Hydrochloride
ịBANM, USAN, plNNMỊ
ALO-4943A; Hidrocloruro de olopatadina; KW-4679; Olopa- 
tadin HidroklorOr; Olopatadina, hidrodoruro de; Olopata- 
dine, Chlorhydrate d'; Olopatadini Hydrochloridum; 0/iona- 
TapnHa rnflpoxnopnfl.
1 ì-[(Z)-3-(Dimethylamlno)propylidene]-6,l 1-dihydrodibenz 
[6,e]oxepin-2-acetic acid hydrochioride. 
Q,H23N03,HCI=373.9
CAS — 113806-05-6 (olopatadine); 140462-76-6 (olopatơdine 
hydrochlorìde).
ATC — R01AC08; 501GX09.
ATC Vet — Q50ỈGX09.
UNII — 2XG66W44KF.

Pharntocopoeias. In us.
USP 36: (Olopatadỉne Hydrochloride). A white, crystalline 
povvder. Sparingly soluble in waten very slightly soluble in 
anhydrous alcohol; very soluble in {ormic add. pH of a 1 % 
solution in vvater is betvveen 2.0 and 4.0. Store in airtíght 
containers. Protea from light.

Uses and Administratíon
Olopatadine hydrochloride is an antihistamine vvith mast- 
cell stabilising properties. It is used twice daily as eye drops 
containing the equivalent of 0.1 % of olopatadine base in the 
treatment of allergic conjunctivitis (p. 611.1); altematívely,
0.2% eye drops are available for once-daily use. In the 
treatment o( seasonal allergic rhinitis (p. 612.1) the usual 
dose is 1.33 mg of olopatadine hydrochloride by nasal spray 
into each nostril ĩwice daily. For doses used in children, see 
belovv.

Reíerences.
ỉ .  A b elsonM B . A  re v ie w  ơ fo lo p a tad in e  ỉo r th e  tr e a tm e n t  o fo c u ỉa ra lle rg y . 

S x p e rt O pm  P h a rm a co íke r 2004; 5: 1 979 -94 .
2 . McGỈỈỈ JL  A rev ie w  o ỉ  th e  u se  o f  o ỉo p a tad ỉn e  in  a llerg ic  conjuncriv ití:;. Ịn t 

O p hth a ỉm o l 2004 ; 2 5 : 171 -9 .
3. A b e lso a  M B, t í  a ì. E íC cacy o í o ìo pa tad ine  o p h th â lm ic  so lu tíon  0 .2 ci  ỉn  

r e d u d n g  sỉgns a n d  sy rap to m s of allerg ỉc  conjunctiv ỉtÌ5 . A líe rg y  A sih m a  
P ro c  2007 ; 2 8 :4 2 7 - 3 3 .

4 . A belson  M B, t í  a ì. B S icacy  o ỉ o nce-daiìy  o lo p a tad in e  0 .2%  o p h th a  m ic  
so lu t io n  c o m p ared  to  tw ice-daily  o lo p a tad in e  0 .1%  o p b th a lm ic  so lu  lo n  
fo r th e  ư e a tm e n t  o f  o c u la r  ỉtd ì in g  ỉn d u c ed  by  c o n ju n c tỉv a l a lỉe: gen 
ch aũ e n g e . C u rr E y e  R a  2 007 ; 32: ỉ  0 1 7 -2 2 .

5. S h a h  SR, t í  a l E ííec ts  o í o lo p a tad ỉn e  h y d ro ch lo rid e  na sa i sp ray  0 .6 °  > in  
tb e  ư e a tm e n t  o f  se aso n a l aỉỉerg ic  rh ỉn itis : a  p h a se  ỈII. m ú ỉt ỉc e r  ter. 
ran d o m ỉze d , d o u b le -b lin d , active- a n d  p lacebo -con tro lled  s tudy  in  
a đ o lescen ts  a n d  a d u ltỉ . C iin  T h e r 2 0 0 9 ; 31: 9 9 -107 .

Adm inistratíon in children. Olopatadine eye drops may be 
used for allergic conjunaivitis in children aged 3 ye irs 
and over in the same doses as those used in adults (íee 
above). In seasonal allergic rhinitis, children aged 6 to 11 
years may be given a dose ọf 665 micrograms of olopa a- 
dine hydrochloride by nasal spray into each nostril twi :e 
daíly.

Adverse Effects and Precautions
; As for the antihistamines in general, p. 613.1 and p. 613 3,
; respeaively. Headache and scinging or burning of the e <e 
ị are common aíter ocular use. when given intranasally,
Ị common adverse effects includé bitter taste, headache ai "d 

epistaxis. Somnolence has been reported vvith both routes.

Pharmacokinetics
Olopatadỉne is absorbed aíter nasal use; the averaj;e 
systemic bioavailability is 57%. Absorption aíter ocular u ,e 
is said to be minimal. Plasma protein binding iỉ about 555 >.

Ị Based on oral pharmacokinetics studies, the eliminaticn 
ị halí-liíe is reported to be 8 to 12 hours. Elimination is 

prùnarily renal with 60 to 70% excreted as unchanged dru >; 
about 17% ữ excreted in the íaeces.

Olopatadine has been detected in breast milk aher or li 
use in a n im a lí .

Preparatìons
Proprietory Preparoiioiu (details are given in Volume B)
Single-ingredient Preporatíons. A r g .: Olopac Patanol; Zoloatla i; 
A u s tr a l .: Patanol; B eỉg .: Opatanol; B ra z .: Patanol; C a n a d Pau- 
day; Patanol; c h i l e : Patanol; C h in a : Allelock (RíSlĩ1)); Patanol 
(WfiíẰ); Cz.: Opatanol; D em n .: Opatanol; F iit .: Opatanol; F r : 
Opatanol; G er.: Opatanol; G r.: Opatanol: H o n g  KÕng: Pataday; 
Patanol; H u n g .: Opatanol; In d ia :  Alerchek; Dynolap; O-Dir; 
Olgeria; Olo; Oloblu; Olodin: Opat; In d o n .:  Patanol; IrL : Opata- 

ỉ nol; I s r a e l  Pataday; Patanol; Iiá L : Opatanol; J p n : Alleloc) ; 
Patanol; M a la ysia : Pataday; Patanol; M ex.: Patanol; N e th . : Opa- 
tanol; N o rw .: Opatanol; N Z : Patanol; P h itip p .: Pataday; pãta- 
nol; Pol.: Opatanol; P ori.: Opatanol; R u s.: Opatanol (OnataHon : 
S .A fr .\ Patanol; S in g a p o re : Patanol; S p a in :  Opatanol; S w e d  : 
Opatanol; S w itz .:  Opaianol; T h a i.: Patanol; T u r k .:  Hexos; Pata • 
nol; UK: Opalanol; ư k r . :  Opatanol (OnaraHoa); U SA : Pataday: 
Patanase; pãtanol; V tn e ỉ .:  pãtanol. \
Pharmacopoeial Preparaiions
usp  36: Olopatadine Hydrochloride Ophthalmic Solution.

Oxatomide IBAN, USAN, rlNNI
Oksatomidi; Oxatomid; Oxatomida; Oxatomidum; R-35443; 
ŨKcaTOMnq.
1-[3-(4-Benzhydrylpiperazin-1-yl)propyl]benzimidazolin-2-
one.
C27Hj0N4O=426.6 
CAS — 60607-34-3.
ATC — R06AE06.
ATCVet — QR06AE06.
UNII — J31I19Z2EE. 1

Protile
Oxatomide, a piperazine derivative, is a sedating anrihist- 
amine (p. 610.1) that has also been reported to ha ve mast- 
cell stabilising properties. It is used for the symptomatic 
relieỉ of allergic conditions induding urticaría (p. 612.3), 
rhinitis (p. 612.1), and conỹunctivitis (p. 611.1). Oxatomide 
is given as the anhydrous substance or as the monohydrate; 
doses are expressed as the anhydrous substance. Oxatomide 
monohydrate 1.04mg is equivalent to about lmg of 
anhydrous oxatomide. The usual oral dose is 30 mg tvvice 
daily. The hydrate has also been applied topically but, as 
with other antihistamines, there is a risk of sensitisation.

Effects on ihe nervous System. Acute dystonic reactions 
and long-lasting impaired consdousness vvere assodated 
vvith oxatomide therapy in 6 children.1 Impaừed con- 
sdousness varied hom lethargy and somnolence to a clini- 
cal picture resembling encephalìtis and persisteđ for 2 days 
or more in 3 patients. Plasma-oxatomide concentrations

All cross-reỉerences reíer to-entries in Volume A
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were measured in 3 patients and ỉound to be high, 
although 2 of these had been given the recommended 
dose.
ỉ. C a ste c lS ‘ V a n  D a e lc  M. t í  ai. A c u te  dỴStonic re a c ĩio n s  a n d  long -la sõng  

im p a ừ e d  c o n sd o u sn ess  a sso c ỉa te d  vvỉth o x a to m ỉd e  in  ch íỉd ren . L a n a t 
1936; i:  1204 -5 .

Preparations
Proprietary Preparatìons (details are given in Volume B)
Single-ingredient Preparotíons. A rg .: Fensedyl; Tinset; A u s tr ia : 
Tinsett; c h i le :  Tinsett; F r.: Tinsett; G r.: Tinset; In d o n .:  Oxtin; 
Hnset; Ita L : Tinset; I p n :  Celtect; M ex .: Tinset; N e th .:  Tinset; 
P o rt.: Tmset; S .A fr .:  Tinset; S p a in :  Cobionat; Oxatokeỵt; 
T h a i.: Hnset.
Mubi-ingredient Preparations. A r g .: Causalon Bronquial; Causa- 
lon Grip; Letondal.

Oxomemazine iriNNi

Oxomẹmaána; Oxomémazine; Oxomemaánum; RP-6847; 
Trimeprazine SS-Oioxide; 0KC0MeMa3HH. 
10-(3-Dimethylamino-2-methylpropyl)phenothiazine 5,5- 
dioxide.
.C„H22N2O2S=330.4 
CẴS —  3689-50-7.
A T C  — R 06A D 08. . .
AVC Ver — Q R 06A D 08. 
u m  —  305M B 38V 1C . .

Oxomemazine Hydrochloríde ỊriNNMỊ

Hidrodoruro de oxomemaána; Oxomémaáne, Chlorhydrate 
d'; Oxomemazini Hydrochloridum; 0KCOMeMa3MHa 
rnApoxnopMA. \
C18H22N20 2S,HCI=366.9 
CAS — 4 7 8 4 -4 0 -1 .
A T C  —  R 06AD 0&

A T C  V e t — Q R06A D 08.

Pharmacopoeias. In F r.

ProBle
Oxomemazine, a phenothiazine derivatlve, is a scđating 
antữústamine (p. 610.1) used for the symptomatic relieí of 
hypersensitivity reactions and in pruritic skin disorders 
(p. 612.1). It is also an ingredient o ỉ  compound preparations 
for the symptomatic tteatment of coughs and the common 
cold (p. 611.2).

Oxomemazine has been given orally in doses ranging 
hom about 5 to 13 mg daily in divided doses. It has also been 
given by the rectal route. Oxomemazine hydrochloride has 
been used sũnilarly by mouth.

Preparations
Proprietary Preparatiom (details are given in Volume B)
Single-ingredient Preparations. Fr.: Toplexil; N e th .:  Toplexil; 
S w itz .:  Toplexil N.
Muttí-ingredierrt Preparotions. B elg .: Topiexil; B ra z .: Expec Iode- 
sin; KI-Expectorante; Toplexil; Gr.: Toplexlb In d o n .:  Comtusi; 
Oroxin; Oxopecc Toplexil; Isra e l: Oxacatin.

Parathiazine Teodate ip iN N M ì  

Parathịazine, Téoclate de; Parathiaãni Teodas; Parathiazone 
Theodate; pyrathiaãne Theodate; Teodato de paratiazina; 
nạparna3HHa Teok/iaT.
lO-(2-Pyrrolidin-1-ylethyl)phenothiazine 8-chlorotheophylli- 
nate.
Ci8H20N2S,C7H7CIN.,O2=511.0
CAS — 84-08-2 (parũthicữine); Ị400Ộ-99-6 (parathiazihe 
teoclate); 522-25-8 (parathìazine monóhỷđrỏchhrideì. - 5

ProỊilẹ
Parathiazỉne is a phenothiazine derivative with the 
properties of the antihistamines (p. 610.1). It has been 
given as the teodate as an antiemetic.

Preparờtions
Proprietory Prepcrationí (detaíls are given ỉn Volume B)
Mdli-ingredienl Preparotìoru, ln d o n .:  Anvomer B6; Emegrav 
B6; Mediamer B6; Pregvomit; Provomer; Pyramen Voldiamer 
Bó

Phenindamine Tartrate (B A N M , U S A N , riN N M i

Fenindamĩna, tartrato ' de; Pheníndamine . Acíd Tartràte; 
Phẻnindamine, Tartrate de; Phenindamini Tartras; Phenin-

dạminium Tartrate; Tartrato de íenindamina; OeHHHAaMHHa 
Tapỷpar.
1,2,3,4-Tetrahydro-2-methyl-9-phenyl-2-azafluorene 
hydrogen tartrate; 2,3,4,9-Tetrahydro-2-methyl-9-phenyl-lH- 
indeno[2,1-c]pyridlne hydrogen tartrate. 
C„H),N,C4HA=4115
C45 — 8 2 -8 8 -2  (p h ẹ n in d a m in e ) ;  5 6 9 -5 9 -5  ( p h e n in d a m in e

tartrate). ......
ATC  — R06AX04.

A TC  V e t — Q R 06AX04.
UNII —  2872SX3PV8.

Ptiarmacopoeios. In B r.

BP 2014: (Phenindamine Tartrate). A white or almost 
vvhite, odouriess or almost odourless, voluminous powder. 
Sparingly soluble in vvater; slightly soluble in alcohol; 
practìcally insoluble in chloroíorm and in ether. A 1% 
solutìon in vvater has a pH of 3.4 to 3.9. Protect bom light.

ProỊịle
Phenindamine, a piperidine derivative, is a sedatíng 
antihistamine (p. 610.1); however, it may be mildly 
stlmulating in certain individuals. It has been used as the 
tartrate for the symptomatic relieí of allergic conditions 
induding urticaria and rhinitis, and as an ingredient of 
compound preparations for coughs and the common cold.

Preparations
Propriekiry Preparalions (details are given in Volume B) 
Single-ingredieni Preparations. U SA : Nolahistt.
Mubi-ingredient Preparations. U SA : P-V-Tussint.

Pheniramine (BAN, rtNNì

Feniramiirii; Fẹniramin; Feniramina; Phéniramine; Phenir- 
aminum; Prophenpyridamine; (CeHMpaMMH.' 
NN-Dimethyl-3-phenyl-3-(2-pyridyl)propylamine. 
C!6H20N2=240.4 
CAS — 86-21-5.
ATC — R06AB0S.
ATC Vet — QR06AB05. .
u m  —  134FM9ZZ6M.

Pheniramine Aminosalicylate ỊBANM, 4NNMỊ

Aminpsaiiciiato de fè'njramỉnạ; Feniramina, aminosalidlato 
.de; phenịramine 4-Aminosalicylate; Pheniramine p-Amino- 
salicylate; Phéniramìne, Aminosalicylate de; Pheniramine 
Para-aminiasalicylate; Pheniramini Aminosalieyias; CDeHnp- 
3MMH3 AMMHOCa/lMCkmaT.
Pheniramine 4-amino-2-hydroxybenzoate.
C,6H20N2,C7H;NO3=393J
CAS-  3269-83-8.
ATC — R06AB05.
ATCVet — QR06AB05.

Pheniramine Maleate (BANM, USAN, riNNMỊ 
Fenirạmiinimalẹaatti; Fértiramin Hidrốjen Malèat; Peniramin 
Maleat; Feniramin maleinát; Feniramina, maleato de; 
Feniraminmaleat Feniramin-maleát; Fen.iramino maleatas; 
Maleato de íeniramirta; Phéniramine; maléatẹ de; Phenir- 
amini Malịeas; Pheniraminiurri Maleate; Pheriirarninmaleat; 
Prophẹnpyridamịne Maleate; (DeHMpaMMHa Maneaĩ. 
Pheniramine hydrogen maleate. 
c I éH joN2,QH40 4=356.4 
CAS —  132-20-7.
ATC  — R 06A805.
ATC Vet —  QR06A8O5.
u m  —  NYY/9Ọ565sẹ. :

Pharmacopoeias. In E u r . (see p. vii) and u s.
Ph. Eur. 8: (Pheniramine Maleate). A vvhite or almost 
white, crystalline powder. Very soluble in water; ừeely 
soluble in alcohol, in dichloromethane, and in methyl 
alcohol. M.p. 106 degrees to 109 degrees. A 1% solution ìn  
water has a pH of 4.5 to 5.5. Protect bom light.
USP 36: (Pheniramine Maleate). A white crystalline powder 
having a ỉaint amine-like odour. Soluble in vvater and in 
alcohol. pH of a 1% solution in water is between 4.5 and 
5.5.

Uses and Adminỉstration
Pheniramine, an alkylamỉne derivative, is a seđating 
antihistamine with antimuscarinic and moderate sedatíve 
properties.

It is used as the maleate for the symptomatic reliel of 
allergic conditions induding urtìcaria and angioedema 
(p. 612.3), rhinitis (p. 612.1), and conjunctivitis (p. 611.1),

and in pruritic skin disorders (p. 612.1). It has also been 
used lor its antiemetic properties in the prevention and 
control of motion sickness (p. 611.3). Phenưamine maleate 
is used as an ingredient of compound preparations for the 
symptomatic ơeatment of coughs and the common cold 
(p. 611.2). It is also used with a dècongestant in eye and 
nasal preparations.

Pheniramine maleate is given orally in doses up to about 
45 mg three tímes daily. In some countries pheniramine 
maleate has been given parenterally.

The aminosalicylate, the hydrochloride, and the tannate 
hạve alsò been used.

Adverse Effects and Precautíons
A s  Eor the sedating antìhistamines in general, p. 613.1 and 
p. 613.3, respectively.

Abuse. Reíerences to the abuse of oral pheniramine.
1. Jones H í et a l. P h e n ỉram ỉn e  as  a n  h a ũ u d n o g e n . M ed J  A u st 1973; 1 :3 8 2 -

6.
2 . C âỉỉag ER, l a n d a u e r  AA. A lleged  h a ũ u d n o g e n ỉc  e ffe r t o i a tox ỉc  

overdose o f a n  a n tỉh is tam ỉn e  p rep a ia tỉo n . M ed J  A u st 1973; 1: 6 5 3 -4 .
3. B uddey  NA. t í  a i. P h e n iram in e — a  m u c h  a b used  d rug . M ed J  A u s  1994; 

160: 188-92.

Pregnancy. For discussion oi the use of antíhistamines, 
induding pheniramine, in pregnancy, see p. 614.2.

Interadions
As for the sedatỉng antìhistamines in general, p. 614.3.

Pharmacokinetícs
The pharmacokinetics of pheniiamine and its metabolites, 
N-desmethylpheniramine and N-didesmethylpheniramine. 
vvere investigated in 6 healthy subjects.* Aíter oral đoses of 
pheniramine aminosaỉicylate, peak-plasma pheniramine 
concentrations were reaehed in ỉ  to 2.5 hours. The tenninal 
half-life ranged between 8 and 17 hours after intravenous 
doses (pheniramỉne maleate) and 16 and 19 hours after oral 
doses. The total tecovery of pheniramine as unchanged dmg 
and metabolites bom the urine was 68 K> 94% of the 
intravenous dose and 70 to 83% of the oral dose.

1. W ỉtte  PU, t í  a i. P h a rm aco ldne tỉc s  o f  p h e n ira m in e  (Avỉl) a n d  m etaboU tes 
ỉn  hc a lth y  ỉub jec t$  a ỉ te r  o ra l a n d  in tra v en o u s a d m ỉn is a a d o n . ừ ư  J  Q in  
Pharm acoỉ T h e r T a x ica l 1985; 23 : 5 9 -62 .

Preparations
Proprietary Preparaliọns (details are given in Volume B)

Sỉngle-ingredient Preparotions. A u stra L : Avil; In d ia :  Avil; 
Irtdott.: Ăvil; T u r k .:  Avỉl; U A E : Hiitol.

MulH-ingredient Preporarions. A r g .  : Mira Klonal; Mirus; Reỉenax 
Coliiio; Visudar; A u s tra L : Avil Decongestantt; Naphcon-A' 
Visine Allergy; A u s tr ia :  Neo Citran; B elg .: Naphcon-A' B ra z .:  
Clanisril claril; Cristalin; C ana tL : Ak Vemacon; Calmylin Ace; 
Citron Chaud DM+; Cold fr Flu; Diopticon A' Diorouge; 
Dristan; Hot Lemon Cough and Colds Relieỉ DM; 301 Lemon 
Relief for Symptoms of Cold and Flu; Hot Lemon Reliet ỉor 
Symptoms of Cough and Cold; Hot Ịemon Reliet' Hot Lemonỷ; 
Naphcon-A; Neo Citran Colds & Flu; Neo Citran DM,- Neodttan 
Extra Strength Cold and Fluf; Opcon-A' Pubnorphan Pediatri- 
que; Pulmorphan; Rhume et de la Grippet; Rhume et de la 
Touxf: Rhume et Grippe: Robitussín AC; TheraFlu Cold & Flu; 
Visine Advance Allergy: C hile: claộnũr F; Dessotets; Miral; 
Naphcon-A; C h in a : Naphcon-A (3Sffiẳ); Cz.: Fervext; Fr.: 
Fervex; H o n g  K ong: Dristan Nasal Sprayt; Fonolin Nitef; Kon- 
junktival; Naphcon-A; Opcon-A; H u n g .: Fervexf; Neo Citran; 
In d ia :  Avil Expectorant; Cof Q; Cosavilt; Dristan Nasal DropsỶ; 
In d o n .: Flamergi; Isotic Azora; Naphcon-A Israe l: TheraFlu 
C o ld s  &  F l u f ;  T h e r a F l u  C o u g h  &• C o ld sỶ ; T u s s o s e d a n - |- ;  I l a L : 
Stillergy; Teưamil; Triaminic Flu; M a laysia : Naphcon-A M ex.:  
Eyrasil; Istasol; Mims; Opcon-A; Solutina; NZ: Naphcon-A; Vis- 
ine Allergy: p h il ìp p .:  Decocon A Irazol; Naphcon-A Optaphen; 
Vistallerg; PoL: Fervex; TheraAu ExtraGRIP; R u s.: Pebricet 
(<Pe6pHuer); Fervex (<I>epiiexc); Flucoldin (<t>JiyKOJWHH): Grippo- 
ilu Ẽxtra Cold and Flu (rpmmoiịaio Or ÍIpocTyaH H ĩpHnna); 
Indunorm (HHtịuiiOHopM); Pentalgin (nemanntH); Rinicold Hot- 
Mix (Phhhko.ua XotMkkc); Rinzasip (PHH3acHn); Rinzasip with 
Vitamin c (PHH3acHn c BKiaMHHOM C); Stopgripan (CtonrpKnaH); 
TheraAu (Tepaộmo); TheraPlu Flu and Cold (Tepa<t>jno OI Tpra- 
n a  H IlpociyAU 3xoipa); S .A fr .:  Calasthetlc Coff-Upt; Dristan 
Decongestant Nasal MistỊ; s in g a p o r e . Naphcon-A' S w tíz .:  Neo 
Citran Gnppe/reỉroidissement; T h a i.: Naphcon-A' T u r k .:  Antì- 
beksin; U A E : Histol Exph u k r .:  Grippodtron (TpnnnontnpoB); 
Milistan Hot Tea for Children Orange (MũriciaH rapmrii Haă 
Hun HĨTea 3i CMaKOM AneaacHHa); Milistan Hot Tea Lemon (Mũd- 
ciaa rapxHHã Haă 3i CviaKOM hHMOHa); Rinza Hotsip (PnH3a 
Xorcim); Rinza Hotsip with Vitamin c (Parna XơTCHn c BKraME- 
ROM C); Stopgripan (CTonrpnnaH)f; TheraAu (Tepaiịuno); Thera- 
flu Extra (Tepaộino 3xcipa); TheraFlu Flu and cõid (Tepaộmo 
Bin ĩpHny Ta 3acryHH); U SA : Dristan Nasal Spray; Naphazollne 
Plust; Naphcon-A; Naphoptic-A Ocuhist; Opcon-A; Scot-Tus- 
sin Original 5-Action; TheraFlu Cold & Cough; Tussừex; Vis- 
Íne-A; V enez.: Soludear; Temptagrip.

The Symbol t  denotes a preparation no longer actively marketed
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Pharmacopoekil Preparotions
USP 36: Naphazoline Hydrochloride and Pheniramine Maleate 
Ophthalmic Solutìon.

Phenyholoxamine Citrate ỊBANM, riNNMi

C-5581H (phenyltoloxamine); ũtrato đe íeniltolòxamina; 
rFênVltỗíoxạmÌnì"âtráto" ciẽ; phényltoloxamine, Citraté de; 
Phênyltóloxâmira utras; * phenyltólyloxamine Citrate; PRN 
(phenyltolỏximĩne); ®eHWTTO/ioKcaMHHa LịMTpaT.
2-(2-Behzylphen'õxỳj-WA/-t)imethylethỵlamine dihydrogeo 
citrate.. .
C| 7H21 NO,QH8Ò7=j447J ; . .
ũ!S.~rtSỊ-lịệ (phenyltóỊòxàmine); /776-08-5' (phenyttoíox- 
àmine ciựate). ' - 
UNII —  8UE48MMM.

Pharmacopoeias. In us.
USP 36: (Phenyltoloxamine Citrate). A white crystalllne 
powder. Very soluble in boiling vvater; slightly soluble in 
cold water and in alcohol; practically insoluble in cold 
acetone, in solvent ether, and in toluene. pH of a 1% 
solutìon in water is between 3.2 and 4.2.

Proỉile
Phenyltoloxamine dưate. a monoethanolamine derivatìve, 
is a sedatíng antihistamine (p. 610.1). It is usually given 
orally in combinatíon preparations with a decongestant or 
analgesic. Phenyltoloxamine dtrate has been used in nasal 
preparatìons. Phenyltoloxamine polistirex has also been 
given orally.

Preparations
Preprietarỵ Preparations (details are given in Volume B)
MuU-ingradient Preporalions. A u s tr ia :  Codipromt; B ra z .: Secux 
Expectorante; Setux; C a n a d .: Tussionex: c h i le . Matinon 
Sinutab; F r.: Bioddan: H o n g  Kong-. Codỉpront; In d o n .:  Codi- 
pront cum Expectorant; Codipront cum Expectorant; Codi- 
pront; Isra e l: Codivis: P h ilip p .:  Sinutab PE: P orL: Codipront; 
R u s .:  Oiinol PIus (OpHHan rLmoc); S .A fr .:  Adco-Sinal Co; 
Dequa-Fluf; Pholtex Linctus; Sinustop with Codeinet; Sinu- 
stopt; Sinutab with Codeine; Sinutabt; Suncodin; S w itz .:  Codi- 
prontt; T h a i.:  Codipront; T u r k .:  Benzolekst; U SA : Anabart; 
Be-Flèx piusf; Biphenox; BP Poly-650; By-Achet; Caígesic 
Portet; Chlorex-A-b CombiAex ESf; Combillext; Comhist LA; 
Digex NP; Digext; Durabac Porte; Durabac; Duraxùif; Flextra; 
Hyflexf; Lagesic Levacet; Lobact; Major-gesic Momentum; 
Nalex-At; Norel SR; Pain-gesic Phenylgesic; Relagesỉc Siallex; 
Tetra-Magt; ZFIex; Zgesic V ertc i.: CodipronL

Pimethixene ỊriNNì

BP-400; Piméthixène; Pimethìxenum; Pimetixene; Pimetix- 
eriỏinMMeTMKceH.
9-Ọ'-MetHyl-4^pipéridylidene)thioxanthene.
C,9Hi9NS5=293.4 . - 

374-ÓiK •
ATC —  R06AX23. !.
ATC Vét!— QR06AX23.
UNir—T46J20J26F.‘

ProtìỊe
Pimethixene is reported to be a sedating antihistamine 
(p. 610.1) and an inbibitor oí serotonin. It is given to 
children in usual oral doses of about 1.8 to 5.5 mg daily ỉo r  
coughs. It has been used as a sedative and for the treatment 
of respiratory disorders.

Preparations
Proprietary Preparátions (details are givcn in Volrnne B)
Singla ingratfien> PreparoHons. B r a z .:  Ansiotex; Muricalm; Fr.: 
Calmlxene.
Mukhngndâal Praparalions. B r a z . :  Santussal.

P ip r ín h y d r ín o te  /RAN, riN N Ị

"ởịậẽénylpỹralTníéílèodàte; Diphenylpyralịne Theóclate;
! Pịpnrĩt>jdrinatĐ;,Piprưihydrinatum; nnnpMHrn/ỊpMHaT. 
Thẹ.dipnẹriýípyrallne salt o f 8-chlorotheophylline; 4- 
BenzhydryỊròý;3-methylpiperidine salt of 8<hlórotheophyl- 
line. l " ■ '  ..;
C w H a ^ ^ H À = 4 9 6 J 0  
045—606-90-á

Proft/ẹ

Piprinhydrinate, a plperidine dedvative, is an antihistamine 
(p. 610.1) that has been given orally as an ingTedient ol

compound preparatìons for the symptomatic relieí of 
coughs and the common cold.

Preparations
Preprietary preparatìom (details are given in Volume B) 

Sir.gle-ingredien> Preparolioru. T h a i.:  Plokont.

P ro m e th a zin e  /SAN. riNNì

Prometatsiini; Prometazin; Prometạána; Prométhazine; 
Promethaãnum; ripoMeTa3MH.
Dimethyl (1 -methyl-2-phenothiazin-10-ylethyl)amĩne.
C17H20NỈS=284.4
CAS —  60-87 -7 .
A T C  — D 04A A 10; R 06A D 02.
A T C  V e t —  Q D 04A A  W ; Q R 06A D 02 . 
u m  — FF28EJQ494.

Street names. The íollovving terms have been used as 'Street 
names' (see p. vii) or slang names for various íorms of 
promethazine:

Finegan; Finnagan.

Promethazine Hydrochloride IBANM, iiNNVịì

Diprazinum; Hidrodoruro de prometaána; Proazamine 
Chloride; Prometatsiinihydroklorldi; Prometazin Hidroklorũr; 
Prometazina, hidrodoruro de; Prometazin-hidroklorid; 
Prometaãnhydroklorid; Prometaãno hidrochloridas; Prome- 
tazyny chlorovvodorek; Prométhazine, chlorhydrate de; 
Promethazin-hydrochlorid; Promethazinhydrochlorid; Pro- 
methaãni Hydrochloridum; Promethazinium Chloride; 
np0Meĩa3HHa rnflpox/iopnfl.
C,7H2ON2S,HCI=320.9 
C A S — 58-33-3 .
A T C  —  D 0 4 A A Ỉ0 ;  R 06AD 02.
A T C  V e t —  Q D 04A A 10; Q R 06A D 02.

UNII — R61ZEH7I1I.

Pharmacopoeìas. In Chirt.. E u r . (see p. vii), I n t . ,  J p n , us, and 
Viet.

Ph. Eur. 8: (Promethazine Hydrochloride). A vvhite or 
íaintly yellowish, crystalline povvder. Very soluble in waten 
ỉreely soluble in alcohol and in dichloromethane. A 10% 
solution in water has a pH of 4.0 to 5.0. Protea from light. 
USP 36: (Promethazine Hydrochloride). A white to íaint 
yellow, praaically odourless, crystalline powder. Slovvly 
oxidises and acquừes a blue colour on prolonged exposure 
to aữ. Freely soluble in vvater, in hot dehydrated alcohoL 
and in chlorolorm; practically insoluble in acetone, in ether, 
and in ethyl acetate. pH oỉ a 5% solution in vvater is 
betwcen 4.0 to 5.0. Store in airtight containers. Protea from 
light.

Adsorption. The adsorption of promethazine hydro- 
chloride onto various glass and plastic containen and inhi- 
sion Systems has been studied.1"* Faaors alíecting the 
degree of adsotption induded the particular material 
tested and the pH of the soludon.

1. K o w aỉu k  HA. e i a ỉ. In ie ra c tỉo n s  b c tw ee n  d rugs a n d  polyvừ iy l ch loride  
in fu s io n  bags. Am 3  H ữsp P h arm  1981; 38: 1 308 -14 .

2 . K ow aluk  £A , t í  a i  In tc r a a io n s  b e rw ee n  d rugs a n d  in ư a v e n o u s  deiivery  
Systems. Am J  Hosp Pharm 1982; 39; 460-7.

3. R hodes RS, t í  a ỉ. Stabìlity  o f m e p e n d in e  hyd ro ch ỉo rid e . p ro m eihax lne  
h y d ro ch ỉo rid e . a n d  a tro p in e  su lla te  in  p lastỉc  syringes. A m  3  H osp P harm  
1 9 8 5 ;4 2 :1 1 2 - 5 .

4 . M a rtc n s  H J, t í  a ì. Sorp iion  o i v a rio u s  d rugs ỉn  p o lyv ioy l ch loride. gỉass, 
a n d  p o ly e ih y le n e - lin e d  in íu s io n  c o m ain e rs . A m  3  H osp Pharm  1990; 47: 
3 6 9 -7 3 .

IncompaHbility. Solutions oỉ promethazine hydrochlorìde 
are incompatible vyith alkaline substances, vvhich predpi- 
tate the insoluble promethazine base. Compounds 
reported to be incompatible with promethazine hydro- 
chloride indude aminophylline, barbiturates, benzylpeni- 
dllin salts. carbenidllỉn sodium, chloramphenlcol sodium 
sucdnate, chlorothiazide sodium, cefmetazole sodìum, 
cefoperazone sodium, ceíotetan disodium. dimenhydrin- 
ate, doxorubidn hydrochloride (in a liposomal íormula- 
tion), ỉurosemide, heparin sodlum, hydrocortisone sodium 
sucdnate, metidllin sodiutn, morphine sulíate. nalbuphine 
hydrochloride, and some contrast media and parenteral 
nutrient Solutions.

Promethaxine Teodate IBAN, riNNi 
Prometazina, teodato de; Prométhaáne, Téociate de; 
Prorrìẹthazine Theodate; Promethazini Teodas; Teodato 
de prómetaàna; npoMeĩa3HHa TeoimaT.
The promethaáne salt of 8-chlorotheophylline . 
c, 7H20N2S,C7H7CIN,O2=499.0 
045— 17693-51-5 .
A T C .— D 04A A 10; R 06AD 02.

A T C  V e t — Q D 0 4 A A 1 0 ; Q R 06A D 02. 
u m — S5P U P 23U 26. .

Pharmacopoeias. In B r.

BP 2014: (Promethazine Teodate). A white or almost whii e, 
odourless or almost odourless powder. Very slightly solut le 
in water, sparingly soluble in alcohol; ừeely soluble n  
chlorolorm; practically insoluble in ether. Protect from ligỉ t.

Uses and Administration
Promethazine, a phenothiazine derivative, is a sedatúig 
antihistamine with antimuscarinic, signiflcant sedative, ai d 
some serotonin-antagonist properties. It is usually given »s 
the hydrochloride or teodate. Promethazine embonate ai d 
promethazine maleate have also been given orall! .  
Promethazine dioxidc (dioxopromethazine) has been us< d 
as the hydrochloride in eye and nasal drops. Tỉ.e 
antihistamine aaion has been reported to last for betwet n 
4 and 12 hours.

Promcthazine hydrochloride is used íor the symptomat ic 
relieí of allergic conditìons induding urticaria and angi >- 
edema (p. 612.3), rhinitis (p. 612.1) and conjunaivit is 
(p. 611.1). and in prurúicskindisorders (p. 612.1).Itmayl e 
given intravenously as an adjunct in the emergenty 
treatment of anaphylactic shock (p. 611.1).

Promethazine hydrochloride and promethazine teođa e 
are used for their antiemctic action in the prevention ar d 
treatment of nausea and vomiting in conditions such IS 
motion sickness, drug-induced vomiting, and postoperati' e 
votniting (p. 611.3). They are also used for the symptomat c 
treatment of nausea and vertigo caused by Ménière's disca: e 
and other vestibular disorders (see Vertigo, p. 612.31. 
Promethazine hydrochloride is also employed pre- and 
postoperatively in surgery and obstetrics íor its sedative 
ettects and íor the reliel of apprehension (see Anaesthesii 1, 
p. 610.3); it is often given with pethỉdine hydrochloridi;. 
Promethazine hydrochloride may be used for night-tũie 
seđatíon (see Insomnia, p. 611.2).

Promethazine hydrochloride is a common ingredient ( f 
compound preparations for the symptomatic treatment c i  
coughs and the common cold (p. 611.2).
The lollovving doses have been given orally.
• For the ưeatment of a llc T Ịk  co n d itio n s promethazir t 

hydrochloride is usually given in a dose ol 25 mg at nigl t 
increased to 25 mg tvvice daily if necessary; ovving to i s 
pronounced sedative effea it is prelerably given at nig) t 
but an altemative dose is 10 to 20 mg two or three tìmt s 
daily.

• Promethazine hydrochloride ứ given in doses o! 20 1 3 
50 mg at night for the shon-term management c f 
in s o m n ia  although its prolonged duration o( action ca 1 
lead to considerable drowsiness the following day.

• For the prevention of m o tio n  sickness promethazin: 
hydrochloride can be given in a dose of 20 or 25mg th ỉ 
night beỉore travelling lollovved by a similar dose th : 
following moming if necessary. The teoclate is use i 
similarly. For the prevention oỉ motion sickness the dos: 
of promethazine teoclate is 25 mg given elther on th : 
night, or one to two hours, beíore ưaveUing. For th : 
ơeatment of motion sickness. a dose of promethazin: 
teoclate 25 mg may be given as soon as possible an 1 
repeated in the evening, followed by a third dose th : 
next evening.

• For nausea and vomitỉng arising from causes su ch ai 
la b y r in th i t ìs  a dose of promethazine teoclate 25 mg a; 
night is usually adequate; this may be increased to 50 o ■ 
75 mg at night or to 25 mg tvvo or three times daily ư 
necessary to a maximum of lOOmg daily.

• For severe  v o m it in g  in  p re g n a n c y  the B N F  reconunends I 
dose of promethazine teoclate 25 mg at night. increased i í 
necessary to a maximum of lOOmg.

Promethazine hydrochloride is also given by the rectal 
route as suppositories. Doses are similar to those givei 
orally.

Promethazine hydrochloride is given parenterally b • 
deep intramuscular injeaion as a solution of 25 o • 
50mg/ml.. It may also be given by slow intravenou; 
injection or injeaed into the tubing of a freely runninj; 
iníusion in a concentratíon of not more than 25mg/ml 
although it is usually điluted to 2.5mg/mL. The rate o ' 
inỉusion should not exceed 25 mg/minute. The usua 
parenteral dose for all indications apart írom nausea ani 
vomióng is 25 to 50 mg; a dose of lOOmg should not t» 
exceeded. Doses of 12.5 to 25 mg. repeated at intervals o 
not less than 4 hours, may be given for the treatment o 
nausea and vomiting, although not more than lOOmg i 
usually given in 24 hours.

For doses in children, see p. 639.1.
Promethazine has been used topically to provide relie 

in hypersensitivity disorders of the skin and for bums but. a: 
with other antihistamines, it may produce skin sensitisa 
tion.

All cross-references reíer tơ éntries in Volume A
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AdministraHon in children. Promethaáne may be given to 
children orally, dosage being dependent on age, indica- 
tion, and the salt used.
For a llerg ic  a m d ìtio n s , promethaáne hydrochloride can be 
given as íollovvs:
• children aged 2 to 5 years: 5 to 15 mg daily in one or two 

divtded doses
• those aged 5 to 10 years: 10 to 25 mg daily in one or two 

divided doses
For n ig h t  sed a tio n  o r  p re m e d ic a tìo n , promethaãne hydro- 
chloride can be given as follows:
• children aged 2 to 5 years: 15 to 20 mg
• those aged 5 to 10 yẽars: 20 to 25 mg
For the prevention of n ta tìo n  s ickn ess , the following doses of 
promethaãne hydrochloride may be given the night betore 
the joumey and repeated on the following motnỉng (6 to 8 
hours later) u  necessary:
• children aged 2 to 5 years: 5 mg
• those aged 5 to 10 years: 10 mg
Promethaáne teoclate may also be given orally to children 
aged 5 to 10 years for the prevention of motion sickness in a 
dose of 12.5 mg given either on the night, or one to two 
hours, beíore travelling. For the treatment of motion 
sickness, a dose of promethaãne teodate 12.5 mg may be 
given as soon as possible and repeated in the evening, 
lollovved bỵ a third dose the next evening.

Children aged 5 to 10 years may also receivẹ 
promethazine teoclate for nausea and vomiting from causes 
such as ỉa b y r in th ừ ừ  in a dose oí 12.5 to 37.5 mg daily.

ciũldren aged over 10 yeạrs may be given oral 
promethazine in doses similar to those used ỉn adults (see 
p. 638.3).

Children aged 5 to 10 yeárs may be given 6.25 to 12.5 mg 
of promethazine hydrochloride by deep Intramuscular 
injection, for a lỉerg ic  c o n d itio tts  or sed a tío n . Older children 
may be given the u^ual aduỉt dose (see above).

Although not licensed in the UK for children aged under 
2 years, the B N F C  suggests those aged 1 month to 12 years 
may be given promethazine hydrochloride for s td a tìo n  in  
in ten s ive  care. A dose of 0.5 to 1 mg/kg (to a maxỉmum of 
25 mg), four times daily, orally, or by deep inUamuscular 
or slow ỉntravenous ũỹection has been suggested, 
adjusted according to response. Adolescents aged 12 to 18 
years may be given 25 to 50mg four times daily.

Sedotion. For reíerence to the use of lytic cocktails of 
chlotpromazine, promethazine, and pethidine, and the 
view that altematives should be considered in children, 
see under Pethidine, p. 122.2.

Adverse Effects
As for the sedating antíhistamines in generaL p. 613.1.

Cardiovascular adverse eổects are more commonly seen 
aíter injection, and bradycardia. tachycardia, transient 
minor increases in blood pressure, and occasional 
hypotension have all been reported with promethazine 
hydrochloride. Jaundice and blood dyscrasias have been 
reported, and extrapyramidal effects may occur at high 
dõses.

Parenteral administrarion of promethazine may cause 
various problems, ranging from pain and buming. to 
paralysis, thrombophlebitis, severe spasm of distal vessels, 
necrosis, and gangrene; such adverse eữects are particularly 
seen aíter Inadveitent intra-articular injection.

Overdosage. A toxic neurological syndrome, which 
induded CNS depression, acute exdtomotor maniíesta- 
tìons, ataxia and visual hallucinations, plus peripheral 
antìmuscarinic effeas developed in 2 children aged 44 
months and 16 months after topical application of a 2% 
promethazine cream providing betvveen 12.9 and 
26mg/kg.‘ The older child had also received hydroxyzine 
10 mg orally 1 hour earlier.

1. Shavvn DH, M cG u ig an  M A . P o ỉso n in g  from  dc rm a l ab so rp tion  of 
p ro m e th a r in e . Cart M e d  A sso c J  19 8 4 ; 130: ỉ 4 6 0 - 1.

Sudden iníant deaih syndrome. Although some early 
reports raised the possibility of an association benveen the 
use of phenothiarine antihistamines and the sudden iníant 
death syndrome (SIDS) this has not been conErmed. Fol- 
lovving an initỉal report that 4 of 7 iníantỉ vvith SIDS had 
been given alimemazine beỉore death and that a serieỉ of 
severe apnoeic crises had been seen in the twin of a SEDS 
victim gi ven promethazme,' the same vvorkers stuđied 52 
SIDS victìms, 36 near-miss inỉantỉ (those who had had 
severe unexplained episodes oỉ cyanosis or pallor during 
sleep), and 175 conưol subjects to investigate the role of 
nasopharyngitis and phenothiazines in this syndrome.2 
They íound that there was no diSerence in the inddence 
of nasopharyngitis between the 3 groups, but the propor- 
tion oỉ infants given phenothiazines was hỉgher in both 
the SIDS group (23%) and the near-miss group (22%) 
than in the control group (2%). In a subsequent study,5 
they ỉound that the inddence of Central and obstructive

sleep apnoeas was increased in 4 healthy iníants given 
promethazine for 3 days, although the duration of the 
attacks was unaltered and generaỉly short, with a range oỉ 
3 to 10 seconds. A report on behaũ of the European Com- 
mission,4 stated that no link between sudden deaths in 
inỉants and drug use had been conilrmed by natiọnal drug 
monitoring cenưes. It vvas likely that the risk of apnoea 
was assoriated with all sedatíve drugs, espedally in 
overdose.4 Previously, phenothiazine-índụced hyper- 
thermia had been proposed as a contributory íactor in
sros.5

For general precautions regarding the use of antihist- 
amines in children. see p. 614.1.

ỉ . K a h n  À, B ium  D. P o sảb ỉe  ro ỉe  o f  p h e n o th ia r in e s  ỉn  su d d e n  ỉn ỉa n t  d e a th . 
La n eet 1979; II: 364 -5 .

2 . K a h n  K  B lum  D . P h e n o th ia ã n e s  a n d  su d d c n  in ía n t  d e a th  sy n d rom c . 
P e d ia ơ ia  1982; 7 0 :7 5 - 8 .

3. K a h n  A. t í  a i P h e n o th ia x ỉn e -ỉn d u ce d  sleep  a p n ea s  in  n o rm a l ỉn ỉa n ts . 
P e d ù ữ ừ t 1985; 75: 8 4 4 -7 .

4 . C odcSeid. P h c n c rg a n . T h era ien e , A ỉgo tropyỉ— drugs resp o n sỉb le  fo r th e  
d e a th  o f  n e w -b o ra  bab ỉes. O ff J  E C  1986; 29 : 0 3 0 / 2 5 - 6 .

5. S tan to n  AN. S u dden  in ía n t  d e a th  sy n d ro m e  a n d  p h e n o th ỉa z ỉn e s . 
P e d ù tữ ia  1983; 71: 9 8 6 -7 .

Precautions
As íor the sedating antỉhistamỉnes in general, p. 613.3.

Intravenous inịections of promethaãne hydrochloríde 
must be given slovvly and extreme care must be taken to 
avoid extravasatíon or inadvertent intta-arterial inịection, 
because o( the risk of Severe irritation and tissue damage. 
Deep innamuscular ỉnjcction is preíerred but may be 
painỉul; promethadne should not be given by subcutaneous 
ỉnjectìon.

Palse negative and positive results have been reported 
with some pregnancy tests.

Anaesthesia. In 8 healthy subjects promethazine 25 mg 
intravenously decreased lower oesophageal sphincter pres- 
sure and increased the inddence of gastro-oesophageal 
reEux.1 It might, thereíore, increase the risk of regurglta- 
tion and aspiration of gastric contents during induction of 
and recovery bom anaesthesia. The effect was attributed 
to the antimuscarinỉc propertỉes ot promethazine.

1. B rodc-U tne  JG , t í  a i. T h e  a c tỉo n  o f c o m m o n ly  u se d  a n tiem etic s  o n  th e  
ỉo w e r  oesophageal sp h in c te r. B r  J  A n a e tíh  1978; 50: 2 9 5 -8 .

ơ iik lre n . A possible assodatìon between phenothỉazine 
sedatives and sudden ỉníant death syndrome has been sug- 
gested, but has not been conBrmed (see under 'Adverse 
Eíỉects, above). The cuưent view in the UK and USA is 
that promethazứie should not be given to chíỉdren under 
2 years of age.

Porphyria. The Drug Database íor Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centre Sweden, dassifies promethazine as 
probably not porphyrinogeníc; it may be used as a drug of 
first choice and no precautions are needed.1

1. T h e  D rug  D a a b a se  fo r A cu te  P o rphy ria . A vaiU ble  a c  h t tp : / /w w w . 
d ru g s-p o tp h y ria .o rg  (accessed 0 7 /1 0 /1 1 )

Pregnancy. For discussion of the use of antíhistamines in 
pregnancy, induding studies involving phenothiazũies, 
see p. 614.2.

Renal impairmenl. Phenothiazine-induced toxic psychosis 
occurred in a patient vvith chronic renal failure vvho had 
been given promethazine.'

t .  M cAUlster CJ, t ỉ  a l. Toxic  psychosis in d u c ed  by  p h e n o ih ia õ n e  
a d m in ỉs tra tio n  ỉn  p a iỉe n ts  w ith  c h ro n ic  re n a l ỉa ilu re . ơ in  N ep h ro l 
1978; 10: 191-5 .

Interađions
As for the sedating antihistamines in general, p. 614.3.

Pharmơcokinetìcs
Promethazlne Is well absotbed after oral or intramuscular 
doses and peak plasma concenttations occur 2 to 3 hours 
after a dose by these routes, although there is low systemic 
bioavailability after oral doses, due to high first-pass 
metabolism in the liver. Promethazine crosses the blood- 
brain barrier and the placenta. and is distrỉbuted into breast 
milk. Values ranging from 76 to 93% have been reported for 
plasma-protein binding. Promethazine undergoes extensive 
metaboUsm, mainly to promethazine suUoxide, and also to 
N-desmethylpromethazứie. It is excreted slowly Via the 
urine and bile, chieũy as metabolites. Eliminatìon halỉ-lives 
of 5 to 14 hours have been reported.
Reíerences.

t .  T aylor G . t ỉ  a l. P ha rm ac o k m e tíc s  o (  p r o m e th a ó n e  a n d  i t i  su lp h o x ỉđ c  
m e tab o ỉỉte  a fte r  ỉn tra v e n o u s  a n d  ora l a d m ỉn ỉs tn t ỉo n  to  m a o . B r  J  G in  
P h arm aco ỉ 1983; 15: 2 8 7 -9 3 .

2 . P a to n  D M , W ebste r DR. C ỉỉn ỉcaỉ p h a n n a c o lử n e tta  o ỉ  H t-re ce p to r  
a n tag o n is ts  ( th e  a n tih ỉs tam in es) . C lù t P harm ứC ữkm tí 1985; 1 0 :4 7 7 -9 7 .

3. S ra vchansky  Sa t í  a i  B io eq u ỉv a ỉe n ce  a n d  p h a rm a c o ỉd n e tỉc  p roS Ie  o f 
p ro m e th a r in e  h y d ro ch lo rid e  supposỉto ries  in  h u m a n s . J  P h arm  S a  1987; 
7 6 :4 4 1 - 5 .

4. S trenkoski-N ìx LC. t í  a ỉ. Pharxnacokỉnetics o f p ro m eth az ỉn e  h y d ro -  
ch loride  a íte r  adm in is tra tio n  of rec ta ỉ supposỉto ries a n d  oral s y ru p  to  
h e a ỉth y  subjects. Am  J  H ea lth -Syữ  P h arm  2000; 57: 1499 -1505 .

Preparations
Propríetary Preparations (details are given in Volume B)

Single-ingradient Preporations. A r g .:  Penergan; A u s tr a L :  
Avomine; FenezaL' Phenergan; B elg .: Pbeneigan; B ra z .: Alergi- 
dermf; Cremelenergan; Fenergan; Pamergan; Proíergan; Prõ- 
mergan: Prometazol; C antuL: HìstantiL' C z: Prothaàn; D e n m .:  
Phenergan; Fr .\ Phenergan; G er.: Atosil; Closln; Proneurint: 
Prothanont; G r.: Phenergan; Titanox; B o n g  R o n g : Anvomin; 
Fenamint; Fenaãnt: Promint; Synvomint; Uni-Prozmef; 
Xepagan; H u n g .: Pipolphen; In d ia :  Avomine; Ceedokid; Emin; 
Emispam Hlstazỉne; Notmagan; Phenergan; I n đ o n Nuỉapreg; 
Phenerganỷ; IrL : Phenergan; Isra e l: ProthiaTine; Ita L : Pargaru 
Farganesse; Fenazil; M a la ys ia : Votanne;. Zpralix; N ọ r w .:  
Phenergan; N Z : Allersoothe; Avomine; Phenergan; P h ũ ip p .:  
Metagon: Pheneidn; Promet; Promeàn; Zlnmet; PoL: Dipher- 
gan; PoUergan; P orL: Fenergan; R u s .:  Pipolphẹn (IlHnoinộeH); 
Pipotóne (nHnQmami); S -A fr .: Avomine; Biìííiazỉne; Daraiixt; 
Lenazine; Phenergan; Prohiỉt' Receptozine; S in g a p o re :  P e n a à n ;  
Phenergan; Promagen; Pnrâne; Synvomin; Votazine; Xepagan; 
S p a in :  Fenergan Topico; Frinovat; Sw etL : Lergigan; T h a i :  
Metaỷ: Phenergan; Procodyt V A Ẽ :  Hiỉtaloc; UX; Avomine; 
Phenergan; Sominex; Vertigon; Ziz; u k r . :  Pipolphen
(nHnoaịeH); U SA : Phenadoc Pheneigan; Promethegan. :

MulH-ingredient PreporoHons. A u s tra L :  Painstop Nlght-Time 
Pain Relieven Panquilt; Tỉxyllx Nightt; B r a z .:  Dodlen; Don- 
1 ess; Penergan Expectorante; Lisadon Usandl; S ed a d o r . c h in a :  
Fufang Dan An Pịan (Í^ S ẵS lt); Puíang Lixueping ị l U ĩ M t l .  
¥■): Ke u  An (3ta:$); Keíei (ÕT$); Cz.: CoỊdréx Nite; Pr.: 
Algotropyl; FIuisedaL- Rhinathiol Promethaáne; Transmerị-; 
Tussisedal; G er.: Prothazm; H o n g  K ong: Against Cought; 
Coughlint; Dhasedyl; Double 'P' sỹrupt; Ẽphedyl-DMt; Ephẹ- 
dylf; Ephendylnt; Pendilt; Fendyl; Marsedyl Hỷ; Marsedylt; 
Methorsedyl; Mucoprom; Nosazinet; P.E.D.ỷ; PEC; PecoUnt; 
Phensedyn; Pholixt; Promethazine Compound Linctust; Prose- 
dyif; Rhinathiol PrometKazine; ■ Sedylint; Tripè P; Wel- 
Coplext; In d ia : Ceedokid Plus; Chlldryb Crophen; Èmispan 
Plus; Emispan-H; Febrinil-P; Fevomax; Pevril; Fldó-P; Kelvin 
Plus; Kelvin-P; Lincotuss-P; Nimkair-F; Paral-P; Paiatel Plus; 
Uxylix; ỉn d o n .:  Bertiỉed; Halmexin; Neo DavenoI+: Phenadex; 
Prome: Promedex; Promethaàne Bcapharmindo; IrL : Night 
Nurse; Israel: Promethazine Expectorants; Prothiazine Expect- 
orant; ItaL: Nuleron; Tachinotte; M ala ysia : Axcel Dextroziné; 
CP Cough Syrup; Dextrodyb Dextromethorphan Compounđ; 
Dhasedyl DM; Hoseđyl DM; Mucoease Plus; Mucoprom; 
Phensedy! Dry Cough: Rhinathiol Promethazine; Russedyl Pius; 
SediUx DM; Sinovid; N e th .:  Promethaáne compt; N Z :  Ttxylix; 
R u s .: Coldrex Nìte (Koiupexc Haôr); Prothiarine Expeaorant 
(ĩỉporaaaHH 3ncnenopaKr); S~ A fr.: AcustopỶ; Ạdco-Kiddipayne; 
Adco-Salterpyn; Ban Pain; Brunacodt; Colcãps; Dequã-Coữ; 
Fevaparb Go-Pain; Goldgesic Histodoit; Iníacett; Iníapain 
Porte; Kld-Eeze; Lenazine Porte; Lentogesic; Medipyn; Mega- 
pynf; Mepromolỷ; Painagon; Pedpaint: Phensedyb Pynmed; 
Stilpane; Stopayne; Tenston; Hxylixt; Vacudolt; S in g a p o re .  
Beăcodyl; Cophadyl-E; Cophadyĩ Dhasedyl DM; Dhasedyl; 
Ephedyl DM; Ephedyl; Phensedyb Procodin; Promedyl; Prome- 
Ux; Rhỉnatbiol Promethazine; Sedilix DM; Sedilbc SP-Codrine; 
SP-Cosedyb Sunsedyb S p a in : Actithiol Antihist;'' Penergan 
Expeaorante; Psicosoma; S w e d .: Lergigan comp; S w itz .:  Rhi- 
nathiol Promethazinefr T h a i.: Codyl' Coícodyb Comodứie 
Cough; Decost; Nordylt; Nortusst; Phencodint; Phensedyl; 
Poly-Coft; Terádylt; Tussidyl; T u r ic :  Artu; U A E : Fluklf ƯK: 
Day & Night Nurse; Night Nurse; Pamergan P100; Tỉxylix 
Night-Timef; U SA : Meprozìnef; Pentazine vc with Codeine; 
Phenameth DM; Pheranne DM; Pheraáne vc with Codeine; 
Pherarine VC; Pherazine with Codeine; Prometh vc Plaint; 
Prometh with Dextromethorphan; Promethazine vc yvith Cod- 
eine; V enez.: Preveral con Codeina; Preveral con Dextrometor- 
fano.

Pbannacopoeial Preporotiona
BP 2014: Promethaũne Hydrochlonde Tablets; Promethazine 
Injection; Promethazine Oral Solution; Promethazíne Teodate 
Tablets;
USP 36: Promethadne Hydrochloride Injection; Promethazine 
Hydrochloride Suppositories; Promethazine Hydrochloríde 
Syrup; Promethazine Hydrochloride Tablets.

P r o p io m a x in e  (BAN , U S A N , riN N Ị

CB-1678 (propiomazine or propiomaàne^maíeate); Propto- 
matsuni; Propiomazm; Propíomazma; Propiomaanùm;. wy- 
1359 (propiomazine or propioniazinẹ,rpaleate); HponnoMa-
3MK ~  1
1-(lO-(2-Dimethỳlamínoprppyl)phehothlazirv2-yl]proparH-
one.’'*  - ' t '.  V
CmH24NjOS^3405 i - V r Ti * }
Ổ\s — 362-294 ' - ý ‘ - ' ,
ATC — 'N05CM06. .?-?*[*■-
ATC Vet —  QN05CM06 -  • '  ’

UNII —  242Z0PM79Ỵ. ■ ' *  - •

The Symbol t  denotes a preparadon no longer actively marketed

http://www
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Propiomcnine Hydrochloride IBANM, rtNNMi

Hidrodoruro de propìomaána; PròpTomaãne, Chlorhydràte 
• đ e ; . Propiomazihi: Hydrochlorldum; .. npónnoMa3MHa 
rMflpox/lÓpnq.
C2oH24N2OS,HCI=376.9-'.
CÃS — 1240-15-9 1 f - 
ATC —  N05CM06. _
ATC Vet — QN05CM06. ■' ' ' l - •>
UNII —708017YR03.1'

Propiomazine Maleate ỊBANM, ríNNMi

CB-1678 (pròpiomazinẽ or propiorriazine maleate); Maleató 
dé propionnazina; Propiomazinã, maleato de; Propiomazine 
Hydrogen Maleate; Propiomazine, Maléate de; Propiomazini 
■Maleas; Wy-1359 (propiomazine or propiomaãne maleate); 
nporinoMá3HHa Ma/ieaT.
CmH ^ O S .Q H Ạ M Ẹ ổ.ô 
ÓÃS — 3568-23-8.
ATC —  N05CM06.
ATC Vet —  QN05CM06.

Proíile
Propiomazine, a phenothiazine derivative, is a sedating 
antihistamine (p. 610.1) that has been used for its sedatíve 
and antiemetíc propertíes in insomnia (p. 611.2) and nausea 
and vomiting (p. 611.3).

Propiomaáne is given as the maleate but doses are 
expressed in terms of the base; propiomazine maleate 
1.3mg is equivalent to about 1 mg of propiomaãne. Doses 
equivalent to 25 to 50 mg orally at night have been given as 
a hypnotic.

Propiomazine hydrochloride has been given parenter- 
alỉy.

Potphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Cenơe (NAPOS) and 
the Porphyria Centre Svveden, dassiíies propiomazine as 
not porphyrinogenic it may be used as a drug of first 
choice and no precautions are needed.1

I .  T h e  D ru g  D a tabase  ỉo r  A cu ĩe  P o rp h y ria . A vaiỉab le  a t: h t tp : / /w w w . 
d ru g s-p o rp h y r ia .o rg  (accessed 0 7 /1 0 /1 1 )

Preparations
Proprietary Preparations (details are given in Volume B)
Sngle ingredent Preparotìora. S w ed .: Propavan.

Quifenadine Hydrochloride iriNNMi 
Hidrodoruro de quiíenadina; Quiíénadine, Chlorhydrạte de; 
Quiíenadinl Hydrochtoridum; XnộeHạqnHa rnflpoxnopMfl 
a,a-Diphenyl-3-quiniididinẽmethanol hydrochloride. 
C2óHáNO,HCI=329.9 ....
CAS —  10447-39-9 (quìfenadine); 10447-38-8 (quitenadine 
hydrochloride).
Á rc —  R06AX31. .
ATC Vet —  QR06AX31. ; ■

Prótile
Quiíenadine is an antìhistamine given orally as the 
hydrochloride.

Preparatíons
Proprielary Preparations (details are given in Volume B)
Sngie-ingredient Preporotions. R u s.: Phencarol ((bemcapon); 
u k r .:  Phencarol (dteHxapon).

Rupatadine ỊriNNi 
Rupatadina; Rụpatadinum; PynaTaquH.
8-Chlồro-6,1 1 -dihydro-J 1 -{1 -[(5-méthyl-3-pyridyl)methyl]-4- 
piperidylidene]-5y-benzõ[5,6]cydohepta[1,2-b]pyridihe.
C26H2èCIN3=416.0- ----------- •••'
CAS —  158876-82-5.
ATC —  R06AX28.
ATCVet — QR06AX28. “
UNII — 2AE8M83G3E

Rupatadine Fumarate ỊriNNMỊ
Fumarato d e ' rupatádìna; Rupatadine, Pumarate de; 
Rupatadini: Pumaras; UR-12592 Fumarate; PynaTaíỊUHa 
tpyMapaT. •
8-Chlono-6,1 1 -dihydro-11 -{1 -[(5-methyl-3-pyridyl)methy0-4- 
piperidylideneh5H-benzo[5,6]cydohepta(l^-b)pyridine (£)- 
2-butenẹdioate.
C26H26CIN3,C,HA=53Z0

CAS— 182349-12-8.
ATC — R06AX28 
ATC Vet —  QR06AX28.

P r o t i Ị e

Rupatadine' is an antihistamine vvith platelet-activating 
íactor (PAF) antagonist activity that is used for the 
ưeatment of allerglc rhinitis (p. 612.1) and chronic 
idiopathic urtìcaria (p. 612.3). It is given as the fumarate 
although đoses are expressed in terms of the base; 
mpatadine himarate 12.8mgisequivalenttoabout lOmgoỉ 
ntpatadine. The usual oral dose is the equivalent of lOmg 
once daily oỉ rupatadine.
Reíerences.

1. Ixqu ierdo  L tí  đi. R u p a u d in e : a  n e w  se ỉec tỉve  h is tam ỉn e  H ỉ re c e p to r  a n d  
p ỉa te le t-a cd v a tỉn g  ía c to r (PAF) a m agon is t: a  rev ie w  o f  p ha rm aco log ìca l 
profiIe  a n d  d i n i n l  m a n ag e m eiu  of aỉlerg ỉc  rh in iiis . D ru g s Toda y  2003; 
3 9 :4 5 1 -6 8 .

2 . K eam  SJ, H o sk er G L  R upa tad ỉne: a rev ỉew  oi ỉts u se  ỉn  th e  m a n a g e m e m  
o f  allerg ic  d iso rd e n . D ru g t 2007; 47: 4 5 7 -7 4 .

3. F a n tin  s. et a ỉ. ỉn te m a tio n a l R u p a ta d ỉn e  s tu d y  g ro u p . A 12-tveek 
p lacebo -com ro lled  s tudy  of rup ata d in e  10 m g o nce  d a ỉly  c o m p ared  w iih  
ce tỉr íz ỉne  10 m g o nce  daily . in th e  ir e a tm e n t o í p e rs ỉs tem  allerg ỉc  
rh in itis . A U ergy  2008; 63: 924 -31 .

4. V alero  A. et a i. Safet>' ữf ru p o tad ín e  a dm in isrered  o ve r a pe río d  o f 1 year 
in  th e  t re a tm e m  o í p e rsis ien t aỉlergic rh in itỉs: a  m u lt ice m re , op c n -la b cl 
scudy in  s p a in . D t u ị S a Ịtty  2009; 32: 33 -4 2 .

Effects on the cardiovascular System. Licensed product 
inlonnation States that the cardiac saỉety of mpatadine has 
been assessed; no adverse ECG eííects were noted when 
rupatadine was given in doses of up to 10 times the nor- 
mal dose. Nevenheless, it is recommended that rupatadine 
is used vvith caution in patients with knovvn prolongation 
oí the QT interval. uncorreaed hypokalaemia, or condi- 
tions such as bradycardia or acute myocardial ischaemia.

A review oí Spanish and Portuguese spontaneous 
repordng scheme data íound 5 cases oỉ heart rhythm 
disturbances in patients taking rupatadine.1 Su ch ehects 
induded palpitarions and tachycardia and 1 case of torsade 
de pointes in an elderly man.

I .  C arvaja ỉ K e t a L  H eart rh y th m  d ỉs tu rbances a sso d ared  w ỉth  ru p a ta d in e : 
a case se ries  ỉro m  th e  S p a n ù h  a n d  P o rtu g u e se  pha rm a co v ỉg lỉa n ce  
System s, ơ in  P h arm aco ỉ T h e r 2009; 85: 4 8 1 -4 .

Preparatíons
Proprietory Preporolions ( d e t a i l s  a r e  g iv e n  i n  V o l u m e  B )

S n g Ị e - i n g r e d i e n t  P r e p o r o l io n s .  A r g .\  R u p a í i n ;  A u s t r ia : R u p a G n ;  
B c lg .: R u p a ta l l ;  B r a ỉ .: R u p a C n ;  C u . T a m a l i s ;  F r .: W y s t a m m ;  
G ổ t .: R u p a í in Ỷ ;  U r t im e d ;  G r .: R u p a í i n ;  In d ia : L e v o s t a r - R ;  I r L : 
R u p a í i n ;  I t a l . : P a ỉ i n u r ;  R u p a ũ n ;  N e t h .: R u p a ĩ i n ;  P o L : R u p a f i n ;  
P o r L : R i n i a l e r ;  S p a in : A le r g o l i b e n  R i n i a l e r ;  R u p a & n ;  T h a i .: 
R u p a í i n ;  T u r k .: R u p a t i n ;  U K : R u p a ĩ i n .

Sequifenadine ỊriNNỊ

Bicarphene (sequiíenadine or sequiíenadine hydróchloride); 
Bikaríen (sequiíenadine or sequifenadine hydrochloride); 
Sequiíenadina; Séquiíénadine; Sequifenadinum; 
Cexn(|)eHaflMH.
a,a-Dị-o-toly l-3-quinucl idi nemetha nol.
C22H27NO=32ỊJ 
CAS — 57734-69-7.
UNII — C7Q3TBR3FP.

Prọĩile
Sequiỉenadine is an antihistamine used in a wide range of 
allergic condiúons. A usual dose is 50 to 100 mg given orally 
2 or 3 úmes daily. Sequiíenadine is reported also to have 
antiserotonin properties.

Preparations
Proprietary Preparalioiis (details are given in Volume B)
Single-ingredient Preporationỉ. R u s.: Histaíen (rHCỊaộeH); U kr.:  
Giỉtaphen (racraộeH).

Setasrine Hydrochloride IHNNMI
EGIS-2062; EGỴT-2062; Hidrodoruro de setastina; Setastina, 
hidrodoruro de; Sétastine, Chlorhydrate de; Setastini 
Hydrochloridum; CeiacTOHa rnflpoxnopnfl.
1 -{2-[(p-Chloro-a-methyl-a-phenylbenzyl)oxy]ethyl}hexahy- 
dro-1F/-azepine hydrochloride.
C22H28aNO,HCI=394.4 
CAS —  64294-95-7 (setastine).

Profile
Setastine hydrochloride, a derivatìve of demastine, is an 
antihistamine that has been claimed to have no sedative 
activity. It is given íor the symptomatic relieĩ of 
hypersensitivity disorders.

Preparations
Proprietary Preparotions (details are given in Volume B)

Single-ingreclient preparations. c h in a :  Qi Qi (?r?F); H u n t i.: 
Loderixt.

Terfenadine IBAN. USAN, riNN)
MDL-9918; RMI-9918; Teríenadiỉni; Teríenadin; Teríenadin; ; 
Teríenadinas; Tẽríénadine; Terfenadinufn; TepộeHẽflMH. i-.
1 -(4-te(t-ButylphenyO-4'[4-(a-hydroxybenzhydryl)píperidinc I 
butan-l-ol. . ' •
C32H4,N02=471.7 
CAS — 50679-08-8.
ATC — R06AX12.
ATC Vet —  QR06AX12.
UNII —  7BA5G9Y06Q.

Pharmacopoeias. In E u r . (see p. vli).
Ph. Eur. 8: (Teríenadine). A white or almost whitr, 
crystalline powder. It shovvs polymorphism. Very slightl |í 
soluble in water and in dilute hydrochloric acid; treel/ 
soluble in dichloromethane; soluble in methyl alcoho . 
Protect from light.

Uses and Administration
Teríenadine, a piperidine derivative, is a non-sedating 
antihistamine. It does not have signiỉicant antimuscarini c 
actions. It has been used for the symptomatic reliet t f 
allergic conditions induding rhinitis (p. 612.1) an ỉ 
conjunctivitis (p. 611.1) and skin disorders such as unicarii 
(p. 612.3).

The maximum oral dose of terỉenadine is 120mg dail! 
glven either as 60 mg rvvice daily or 120 mg in the mominị ; 
a starting dose of 60 mg daily in a single dose or in tw ) 
divided doses is recommended for rhinitỉs and conjunctiv ■ 
itis.

For dosage in renal impainnent see below.

Administration in renal impairment. Halí the usual onl 
daily dose of terỉenadine (see above) has been suggeste 1 
for patients with CTeatinine dearance less than 40mL/mi- 
nutẽ.

Adverse Effects and Precautions
As for the non-sedating antihistamines in general, p. 613.1. 
Erythema multiíorme and galaaorrhoea have also been 
reported.

Ventrícular anrhythmỉas, induding torsade de pointeỉ, 
have occurred rarely with teiíenadine, particularly iu 
assodation with raised blood concentrations (see Arrhyth • 
mias, belovv). To reduce th e  r ìs k  o i  developing sudí 
arrhythmias the recommended dose should n o t b '' 
exceeded and teríenadine should be avoỉded in patient; 
with cardiac or signihcant hepatic disèase, with hypokal 
aemia or other elecơolyte imbalance, or with knovvn o ■ 
suspeaed prolonged QT interval. Use with drugs liable t<' 
interiere vvith the hepatic metabolism of tetỉenadine, othe ■ 
potentially arrhythmogenic drugs induding those tha 
prolong the QT interval. and dntgs likely to cause electrolyti 
imbalance is contra-indicated (see Interactions, p. 641.1) 
If palpiiations. dizziness, syncope, or convulsions occu 
teiíenadine should be withdrawn and the patien 
investigated for potential arrhythmias.

Alopecia. Haữ loss was assodated vvith use oỉ terỉenadim 
in a 24-year-old patienL1 Regrovvth occuưed when treat 
ment wãs stopped.

1. Jo n e s  SK, M oriey  W N . T erỉe n ad in e  c au sỉn g  h a ir  loss. B M J 1985; 291 
940.

Arrhythmias. Ventricular arrhythmias induding torsadt 
de pointes have occutTed with terỉenadine at doses greatei 
than those recommended' and also at normal doses ir 
patìents whose metabolism of tertenadine is impaired b) 
dnigs or by liver disease. Generalised convulsions and í  
quinine-like eữea on the ECG have also been reportec 
after a presumed overdose of teríenadine.2 Consequently 
recommendatìons have been made to reduee th e  r is k  0] 
developing serious aưhythmias (see Adverse EHects anc 
Precautions, above, for details), induding those bom the 
UK CSM.3-4 Terfenadine should be stopped immediately 
and the patient evaluated for potential arrhythmias, in 
those who have syncope, palpitatỉons. dizziness. or con- 
vulsions aíter takỉng terỉenadine.

Studies5 have suggested that the ventricular anrhythmia! 
are due to terienadine itselỉ rather than its active metabolite 
íexoíenadine (p. 629.1). Terienadine has been shovvn tc 
inhibit cardiac potassium channels, which results ir 
prolongation of the QT interval, a risk ỉactor for developing 
arrhythmias, while the non-sedating antỉhistamỉnes cetir-

All cross-reíerences refer to-entries in Volume A
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iãne, íexoíenadine, and loratadine havc had no demon- 
strable eHect5-6 (see also p. 613.2).

1. M acC onnell T J. S ta n n e rs  A J. T o n a d e s  de  p o ín te s  com p licadng  
tr e a tm e n i v ritb  te r íe n a d in e . B M J 1991; 30 2 : 1469.

2. D avỉes A J, t í  a i  C a rd ỉocoxỉc  e flec t w ith  convu lsỉons ỉn  te rien a d in e  
o v e rdose . B M J 1989 ; 29 8 : 325.

3. CSM. V e n tric u ỉa r  a r rh y th m ia s  d u e  to  te rỉen a d ỉn e  a n d  astem ỉzole. 
C u rren t P rob lem s 3 5  1992 . A lso a vailab le  a c  h t tp : / /w v m .m h n .80v .u k / 
h o m e /Ìd cp lg ? Id c S e rv ice * G E T wFH JB frdD ocN am e*C O N 2024453& R evỉ- 
s ỉo n S e lec tio n M e th o d * L a tes tR e ỉe a sed  (accessed  14 /07 /08 )

4 . C SM /M C A . D ru g - ỉn d u c e d  p ro lo n g a d o n  o f  th e  Q T ỉm ervaỉ. C ư rren t 
P rob lem s 1996; 2 2 :2 .  A ỉso  a v ã ỉla b le a t: h t tp : //w w w jiih ra .g o v .u k /b o in e / 
idq )ỉg ? Id c S e rv ice * G E T _ F IL E & d D o c N a m c * C 0 N 2 0 2 4 4 5 8 ô -R ev ls ỉo n S - 
d e c tìo n M e th o d -L a te s tR e le a se d  (accessed  14/07 /08)

5. W oo ỉsey  RL. e t a ỉ. M e c h a n ỉsm  o f  th e  c a rd ỉo tox ỉc  a c tions o i  tc ric m d in e . 
JAMA 1993; 2 6 9 : 15 3 2 -6 .

6. R a n ld n  AC. N o n -s e d a tln g  a n tih ỉs ta m ỉn e s  a n d  card iac  arrh y th m ỉa . la n e tt 
1997; 35 0 : 1 1 1 5 -1 6 .

Breast íeeding. Ho adverse eỉỉects have been seen in 
breast-fed iníants vvhose xnothers were receiving terien- 
adine, and the American Academy ot Pediatrics1 considers 
that it is thereíòre usually compatible with breast ỉeeding.

In a study2 of 4 healthy lactatíng vvomen given 60 mg of 
terienadine every 12 hours for 48 hours, terienadine was 
undetected in breast milk; its active metabolite, texoíena- 
dine, vvas excreted in limited amounts.

1. A m erican  A c a d e m y  o f  P eđ ỉa trỉcs . T h e  tr a n j fe r  a i d ru g s  and  o th e r  
Chem icals ỉn to  h u m a n  m ỉỉk . P td ia írừ s  2 0 0 1 ; 1 0 8 :7 7 6 -8 9 . [Retỉred M ay  
2010) C o rre c d o n , ữ id .; 1029. A lso  avaỉlab ỉe  a t; h rtp ://aappo lỉcy .

. aạp p u b U ca tỉo n s .o rg /c g i/c o n ten t /fu IỈ /p e d ỉa tric s% 3 b l0 8 /3 /7 7 6  (accessed 
0 8 /0 4 /0 4 )

2 . L ucàsB D , et a i. T e r íe n a d in e  p h a rm a co k in e tic s ' ín  b reast tn ỉỉk  in  la a a t ỉn g  
w o tn e n . Q in  P h a n n a co l T h e r 1995; 57 : 39 8 -4 0 2 .

Effects on the liver. Three episodes of acute hepaótis with 
jaundice occureed in a patient taking terỉenadine intermit- 
tently over a period of 17 months.1 Iàver h m c t i o a  te s t s  
retumed to nonnal after the drug was stopped. Two 
íurther cases2 of cholestatíc hepatitis assoóated with ter- 
ỉenadine have been reported. Again, liver íunction tests 
retumed to normal after drug withdiawal. A study3 by the 
Boston Collaborative Drug Surveillance Program of 
210 683 patients who had received prescriptions ỉor tetíen- 
adỉne conduded that the use of terỉenadine was rarely 
assodated with Important idiopathic liver discase. The 
investigators found only 3 cases of acute liver disease 
where a causal connection to tetienadine could not be 
ruled out; all these patients had also received a hepato- 
toxic drug and had nĩade a full recovery.

1. L a r r e y D ,« r a / .T e r ĩe n a d ỉn e a n d h e p a tỉ t ỉs .d O in b it tn iM e d ỉ9 8 ỉ;  1 0 3 :6 3 4 .
2. S ahaỉ A. V U Ỉeneuve  Jp . T e ríe n a d in e - in d u c e d  ch o lestad c  hepatítís. La n ce t 

1996; 348 : 5 5 2 -3 .
3. M yers  M W , J ic k  H. T e r ie n a d in e  a n d  ĩ is k  o f  a cu te  lỉv e r dỉsease. B r J  ơ in  

P h a rm a a ỉ 1998; 4 6 : 2 5 1 -3 .

Effects on the nervous System. Non-sedatìng eriects on 
the CNS have been reported after a sũtgle dose o i  t e r í e n -  
adine;1 these have induded anxiety, palpitatìons, and 
insomnia. The UK manuíacturers commented that dỉnical 
studies suggest that the inâdence of such eữects is simiỉar 
to that seen after placebo.2

Workers who had described a generalised tonic-donic 
seizure in a patient taking teríenadine3 later reported that 
the patient had subsequendy had a sccond unprovoked 
seizure4 and now considered that terienadine may not have 
been the cause of his original seizure. Convulsions have 
been reported after overdosage vvith terienadine (see under 
Arrhythmias. p. 640.3).

The sedative eííects of the older antihiỉtamines and the 
lower inddence of such effects with the non-sedating 
antihistamines induding terienadine are discusseđ under 
Sedation on p. 613.2.

1. N apke E. B iro n  p. N ervous rea ctio n s a íie r  f im  dose  o í  tc ríen a d in e  ỉn  
a d u lts . La n ce t 1989; ỉl: 6 1 5 -1 6 .

2. M a sh e te r  H C. N ervous rea ctio n s to  te ríen a d in e . La n cet 1989; H: 1034.
3. T idsw ell p . d 'A ssis-F onseca  A. G enera lised  se iiu re  d u e  to  te rien a d ỉn e . 

B A U  1993; 3 0 7 : 241 .
4. ndsvve ll p, d 'A ssis-F onseca  A. G enera lised  seixure d u e  10 te ríen a d ỉn e . 

B M J 1993; 3 0 7 : 73Ổ.

Hypersensitivity. Terienadine use vvas assodated vvith 1 0 8  
reports of skin reactions, induding rashes, urticaria, angio- 
edema, photosensitivity reactions and peeling of the skin 
of the hãnds or íeet.1

1. S tiic k e r B H C h , t t  a l. Sk in  re a c ú o m  to  te rte n id in e . B M J 1986; 293 : 336.

Porphyria. The Drug Database for Acute Poiphyria, com- 
piled by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centre Sweden, dassihes teríenadine as 
probably porphyrinogenic it should be prescribed only for 
compelỉìng reasons and precautíons should be considered 
in all patients.1

ỉ .  T he  D ru g  D a ỉab a se  fo r  A cuce  P o rp h y r ỉa . A v a ik b le  a c  h n p ://w w v r. 
d m g s -p o tp h y r ia .o rg  (accessed  0 7 /1 0 /1 1 )

Interactìons
As for the non-sedatỉng antỉhistamines ỉn general, p. 614.3.

Teiíenadine shoulđ not be given with drugs that ỉnhibit 
its hepatic metabolism because of the increased risk of 
serious ventricular arrhythmias. These drugs indude the

triazole and imiđazole anũíungals such as iưaconazole and 
ketoconazole, the macrolide antibacterials induding 
darithromydn. erythromydn, josamydn. and troleando- 
mydn, the sưeptogramin antibacterial quinupristin/dalío- 
pristin, the serotonin reuptake inhibitors dtalopram, 
ũ u o x e á n c , Đuvoxamine, ne£azodone, and paroxetine, the 
HTV-protease inhibitors, the NNRTIs delavirdine and 
efávữenz, and zileuton. The metabolísm of tertenadỉne 
may also be inhibited by grapeíruit juice and use together 
should be avoided.

Use with other potentìally arrhythmogenic drugs 
(ìnduding those that prolong the QT interval) such ạs 
antíarrhythmics. tricydỉc anúdepressants, the antìmalarials 
haỉoỉantrine and quinine, antípsychotics, dsapride, pro- 
bucol. pentamidỉne isetionate, 'and the beta blocker sotaỉol 
should be avoided as shouỉd diuretics that cause electrolyte 
imbalances espedalỉy hypokalaemia. The use of teríenadine 
and astemizole together is not recommended.
General reíerences.

1. K lvỉstữ  KT. e t a i I n h íb ítỉo n  o f  te ríe n a d ín e  m e tabo ỉism : p h a n n a c o k ỉn e tíc  
a n d  p h a rm a co d y n a m ỉc  co n seq u e n ce s . ơ ù t P h a m a eo k in e t 1994; 2 7 :1 - 5 .

Antibocterials. Pharmacokinetic studies have shown that 
the macrolide antibacterials erytkro m yổ n 1 and d a rìth ro - 
m yà n 2 interíere with the metabolism of teríenadine lead- 
ing to its accumulation. A high plasma-terienadine con- 
centration is assodated with prolongation of the QT 
interval, and' arrhythmias such as torsade de pointes have 
been reported in patỉehts given teríenadine with erythro- 
mydn3 or tro ka n d o m yã n .*

1. H on ỉg  PK. et a i. C h a n g es  ỉ n  th e  p h a rm a co ỉd n etỉcs  a n d  e ỉec troca rd ỉo - 
g ra p h ỉc  p h a rm a co d y n a m ic s  o ỉ to ỉe n a d ln e  w ith  c o ac o m ita m  a d m ỉn is -  
ữ a t ỉo n  õ ỉ e ry th ro ro y d n . ơ in  P h a rm a a ỉ T h tr 1992; 52: 2 3 1 -8 .

2. H on ỉg  p, t í  ã l. E ffect o í  e ry d u o m y d n .  d a r i t h ro m y d n  a n d  a r i th ro m y d n  
o n  th e  p h a n n a c o id n e ú c s  o ỉ  te rỉe n a d ỉn e . Q ớ t P h a rm a a l T k e r 1993; 53: 
161.

3. B iglin  KE, t í  a i. D ru g - ỉn đ u c e đ  to n a d e s  đ e  poỈDtes: a  possíb le  in ỉe ra c tío n  
o i te rỉe n a d ỉn e  a n d  e ry th x o m y d n . A m  P h arm aco ther 1994; 28 : 282 .

4. F o u m ỉe r  P .t ía L  Ư ne n o u v e iỉe  c au se  d e  to rsad es d e  po im e s; a s so d a t ío n  
te ríe n a ỉh n e  e t  t ro le a n d o m y c in e . A m  C a rd io l A n g e io ỉ (P a rử )  1993; 42 : 
2 4 9 -5 2 .

Antidepressants. Cardiac abnormalitíes have been 
reported in 2 patients taking Ịh to x ttìn c  with terienadine.1-2 
Similariy, the use of n tfa zo d m e  with terienadine has 
resulted in prolongation of the QT interval.3

1. Sw im s M P. P o te n tỉa l te rỉe n a d ỉn e -ũ u o x e tỉn e  ỉn te rac tỉo n . A m  Ph arm ac- 
o th e r 1993; 2 7 :1 4 0 4 - 5 .

2. M a rc h ia n d o  R J, C o o k  M D . P ro b ab le  te rỉen a d ỉn e -Q u o x e tín e -as so d a te d  
card ỉac  tox ic ỉty . A m  Pharm acoO ter 1995; 29 : 9 3 7 -8 .

3. A b e m e th y  DR. t í  a L  L o ra ta d in e  a n d  te rie n a d ỉn e  in te rac tio h  w ith  
n e ỉaz o d o n e : b o th  a n tíh isc am ỉn es  a re  assocỉa ted  w ith  QTc p ro lo n g a tìo n . 
C lin  P h a m a co l T h e r 20 0 1 ; 6 9 :9 6 - 1 0 3 .

Aniiepilepiics. For reỉerence to an interactỉon berneen 
teríenadine and carb tm u a ep ừ u , se e  p . 517.2.

Aniifungals. Pharmacokinetic studies have shotvn that 
itracona ĩo le1 and ketoam caolé1 interiere with the metab- 
olism of tecỉenadine leading to its accumulation. A high 
plasma-terỉenadine concenưation is assodated with pro- 
longation oỉ the QT interval, and arrhythmias such as tor- 
sade de pointes have been reported in patients given ter- 
fenadine with ketoconazole3 or itraconazole.w While 
there has been a phannacokinetic study3 that suggested 
that the interaction betrveen terỉenadine and flucortazoỉc  
might not be dinically signiGcant, as the mechanism of 
the interaction appeared to involve the metabolite of ter- 
tenadine and did not lead to accumulation of the cardio- 
toxic parent compound, this may not always be the case. 
Studies in a small group of patients vvho had abnormal 
pattems of terienadine metabolism ỉound increases in ter- 
íenadine concentrations assodated with ECG abnormal- 
ities vvhen terỉenadine was given with high doses of flu- 
conazole.6

ỉ . P o h jo la -S tn to n e n  s, tí a i  Itraconaxo le  p rev e n ts  te rie n a d in e  m e tab o lỉsm  
a n d  inc reases r isk  o í tO TSãdes d e  p o im e ỉ  v e n tricu ỉa r  tachycard ỉa . E u r  J  
ain P h arm aco l 1993; 4 5 : 19 1 -3 .

2. H on ig  PK. t í  a L  T e rfen a d ỉn e -k e to co n a zo le  in te rac tio n : p h a rm a co ỉđ n e tic  
a n d  e ỉec tro ca rd io g ra p h icc ọ n sẹ q u en c es . JA M A  1993; 269 : Ỉ 5 Ỉ 3 - I 8 .

3. M o n a h a n  BP, t í  a ỉ. T orsades d e  p o ỉn te s  oc cu rrin g  in  a s so d a t ỉo n  w ith  
te rie n a d in e  u se . JA M A  1990; 26 4 : 27 8 8 -9 0 .

4. C ra n e  JK . t í  a l. S ync o p e  a n d  c ard iac  a rrh y th m ía  d u e  to  a n  in te rac tỉo n  
b e tw e e n  ttra co n a x o ỉe  a n d  te rỉe n a đ ỉn e . A m  J  M ed  1993; 95 : 4 4 5 -6 .

ỉ .  H on ig  PK.  t í  a l. T h e  e S e c t o ỉ  Q uconaxole o n  th e  s te a d y -su te  
p h a rm a c o k ỉn e tíc s  a n d  e ỉec tro ca rd ỉo g ra p h lc  p h a rm a co d y n a m ịc s  o i 
te rỉe n a d in e  in  h u m a n s . Q in  P h a rm a a ỉ T h e r 1993; 53 : 6 30 -6 .

6. C a n tỉỉen a  LR, e t a i. F ỉu co n a zo ]e  a lte rs  te ĩỉe n a d ỉn e  p b a n n a c o k in e tíc s  an d  
e lec tro ca rd io g ra p h ic  p h a n n a c o d y n a m ỉc s . ơ iĩĩ P h arm aco ỉ T h c r 1995; 57: 
185.

Cakium-channe) Uodcers. For reỉerence to an interaction 
betvveen terienadine and n iftd ip in e , see p. 1453.3.

GrapefnTrt ịuice. A study1 in healthy subjects given ter- 
ỉenadine and grapehuit juice ỉor 7 days tound raised 
plasma-terienadinẽ concenơatíons and prolongation o! 
the QT interval. These ettects were less prõnounced when 
terienadine was given 2 hours beíore grape&uit juice, b u ị 
were nevertheless quantifiable in sóme subjects. In 
another study QT interval changes were not found In

healthy subjects given single doses o í  terienadine and 
grape&uit iuice.2 However, the highly variable pharmaco- 
kinetics between individuals led the authors to condude 
that prolongatìon of the QT interval was pqssible following 
single doses. The probable mechanism oỉ the interactìon is 
inhibition of the metabolism oỉ terienadine by the cyto- 
chrome P450 isoenzyme CYP3A4.

1. B en ton  RE, t í  a ỉ. G rapcỄ ruỉt ju ỉc e  a ỉte rs  te ríe n a d in e  p h a nnaco ỉdnetícs , 
resulting ỉn  p ro ỉo n g a d o n  of rep o ỉa r iza ứ o n  o n  th e  elecư ocard ỉog ram . C tin  
Pharm acol T k e r 1996; 59 : 383 -8 .

2 . R au SE. tí ai. G rape& uit ju ic e - te rfe n a d in e  sỉng ie-đose  ín te rac ĩion : 
m agnỉtude , m e cb a n ism , a n d  r d e v a n c e . ơ in  P h an rtứ co l T h e r 1997; 61:

. 401 -9 .

Pharmacokinetìcs
Terỉenadine is rapidly absorbed írom the gastrointestinaỉ 
tract and peak plasma concentrations occur vvithin about 2 
hours. It iỉ a prodrug and undergoes extensive Brst-pass 
metabolism in the liver to its active metabolite the 
carboxyllc add derivaứve fexofenadine (p. 629.1). The 
other main metabolite is an inactive piperidine-carbinol 
derivaúve. About 97% oỉ teríénáđine ỉs bound to plasma 
proteins; ỉexoíenadine is reported to be less extensively 
bound. Teríenadine does not appear to cross the bỉood-brain 
barrier to a signiGcant extern; limited amounts of 
fexofenadine, but not the parent drug, have been deteaed 
in breast milk. An elỉmination halỉ-life of 16 to 23 houis has 
been réported for teríenadine. The metabolỉtes, and traces of 
unchanged drug, are excreted in the urine and the ỉaeces. 
Reíerences.

I .  EUcr MG, t í  a l P h a rm ac o k m e tìc s  o f  te rie n a d in e  In h e a h h y  éỉderiy  
subjects. J  C ĩừ t P h arm aco ỉ 1992; 32 : 2 6 7 -7 1 .

Preparatíons
Proprátary Preparations (detaìls are given in Volumẹ B)
Sỉngle-kigredienl Praparations. C h itu r . Min An Fen ( & £ ĩ f ) ;  
G r Sminosan; Syneptine; Teríedia; Tricosal; Voramin; H o n g  
Rong-. Hlstafenf; Tamagont; In d itr , Daylert' Histalen; Trexyl; 
Indon.-. Alpenasot; Histasropt; Terũn; S.A/r.: Pendint; Spain: 
Temadin; T u r k .:  Teradint.
Mubi-ingredient Preparatìoni. China: Livzon Ganle (ỈSỈScSíR); 
Indicr. Tusant; In d o n .:  Rhinoted.
Phormacopoeicil Preparaibns
BP 2014: Terỉenadine Oral Suspension; Teríenadine Tablẹts.

Thenyidiamine HydrocKlorìde (BANM, rìNNMi 
.Hidrodorura de tenildiamina; Ténildiamina, bịdrocloruro de; 
Thényldiamine. Qilorhỵdrate de; Thenyldiáminr Hỳdrochlor- 
.idum; Thenyldiạminium Chlòride; .TeHMnAnàMMHa 
Tnflpoxnòpnfl. .. I . . s .■
N/V-Dimethyl-N'-(2-pỵridy0-A/'-(3-thenyl)ethylenediamine 
hydrochloride.
C,4HI9N3S,HCI=297.8
CAS — 91-79-2 (thenyldiamine); 958-93-0 (thenyldiamine 
hydrochlorìde). .... , .. .
u m —  7ZQC1892H9.

Pĩofìle
Thenyldiamine hydrochloride, an ethylenediamine deriva- 
tive, is an antihistamine (p. 610.1). It is given orally as an 
ingredient of compound preparations for the symptomatic 
treatment of coughs and the common cold.

Preparations
Proprietary Preporations (details are gi ven in Volume B) 
Muhi-irtgradient P n p a r a tio n s .  I ta l .:  N T R .

Thiethylperaxine /SAN, USAN, riNN)

Thiéthylpéraáne; Thiethylperaánum; Tietilperàána; Tĩetyl- 
■ perazin; Tietyyliperatsiini; Tn3TWinepa3MH.
2-Ethylthio-l 0-[3-(4-methyfpỉperazin-1 -ỳl)-propyn phenothia- 
zine. ‘ -
C12H29N3S2=399.6
Ós — 1420-55-9. ' ‘ ì  -
ATC — RỦ6AD03. ■
ATC Vet —  QR06AD03.
UNI1 — 8ETK1WAF6R.

Thiethyiperazỉne Malate IBANM, riNNMi 
Malato de tietilperazrna, ìhiéthylpéraane, Malate de, 
Thiethylperaam Malas;Tỉetílperazina,'malato de;.TM3Tvựinep-,. 
aìma Manar , , /  J
Ch H2>J3S2,2C4H60 5=667,8 : L
C45 —  52239-63-1.. -,,.r ...J 
A ĨC  —  R06AD03. " ,

The Symbol t  denotes a preparation no longer actively marketed

http://wvm.mhn.80v.uk/
http://wwwjiihra.gov.uk/boine/
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ATC Vet — QR06AD03. - ■ .
UNII —  HP46XK89XB. ■ • •

T h ie th y ip e r c u in e  M a le a te  IBANM, USAN, riNNM!
GS-95;' Maleato de tietilperaàna; NSC-130044; Thiethyl- 
perazine Dimaleate; Thiẻthylpéraãne, Malếate de; Thiethyl- 

, peraãni Maleas;7ietilperazina, maleato de;TM3Tn/inepa3HHa 
Maneaĩ. ■ ■" ‘
C22H29N3S2,2QHA=631.8.
CAS — 1179-69-7.
ATC — R06AD03.
ATC Vet —  QR06AD03.
UNỊI — RUK64CF26E

pharmacopoeias. In S w ừ s  and u s .

USP 36: (Thieứiylperazine Maleate). A yellovrôh granular 
powder, odourless or has not more than a slight odour. 
Soluble 1 in 1700 oỉ vvater and 1 in 530 of alcohol; 
practically insoluble in chlorolorm and in ether; slightly 
soluble in methyl alcohol. pH of a 0.1% solution in vvater is 
betvveen 2.8 and 3.8. Store in ainight containers. Protect 
from light.

Ịncompatibility. Incompatibility has been reported 
between injections oí thiethylperazine maleate and nalbu- 
phine hydrochloride.1

1. J u m p  WG, t t  a l. C om patib illry  o í n a ib u p h in e  hyd roch lo ridc  vvith o ih c r  
p reo p e ra iỉv e  m ed ica tions . A m  J  H osp P h arm  1982; 39: 8 4 1 -3 .

ProfiỊe
Thiethylperazine, a phenothiazine derivative with a 
piperazine side-chain, is a sedating antihistamine 
(p. 610.1).used as an antiemetic for the control of nausea 
and vomỉting (p. 611.3) associated with surgical procedures 
and cancer therapy. It has also been used for the 
management of vertigo (p. 612.3) and motion sickness 
although there is some doubt over its efficacy for these 
indicaúons.

Thiethylperazine is given as the maleate or malate and 
doses are expressed in terms oỉ the appropríate salt. 
Thiethylperazine maleate 10 mg is equivalent to about 
10.53mg of thiethylperazine malate.

Thiethylperazine m a le a t t is given in usual oral doses of 
6.Ỉ mg up to three times daily; the maleate has also been 
given rectally. Where oral dosage is impractical similar doses 
of the m a la te  may be given by deep intramuscular ưýection.

Porphyria. The Drug Database for Acutẹ Porphyria, com- 
piled by the Norwegian Porphyria Cenơe (NAPOS) and 
the Porphyria Centre Svveden, dassiSes thiethylperazine 
as probably not porphyrinogenic it may be used as a drug 
o i  first choice and no precautỉọns are needed.1

1. T h e  D n tg  D atabase  fo r A cu te  P o rp h y ria . A vailâble í t :  h c tp ://w w w . 
d ru g s-p o rp h y ria .o rg  ( a c c e s s e d '0 7 / lò / l t )

Preparatíons
Proprietary Preparalions (detaìls are given in Volume B)
single-ingredĩen/ Preparatíons. C hile: Torecan; Cz.: Torecan; 
H u n g .:  Torecan; Ita L : Torecan; Aíex.: Torecan; po l.: Torecan; 
Kus.: Torecan (TopeKSH); S p a in :  Torecan; S ư e d .: Torecant; 
S w itz .:  Torecan.
phonnacopoeial Prepararions
USP 36: Thiethylperaãne Maleate Suppositories; Thiethyl- 
perazine Maleate Tablets.

Thonzytamine Hydrochloride
IBANM, USAN, rìNNMI
Hidrocỉoruro de tonálartiina; Thonzylamine, chlorhydrate 
de; Thòhzylàmìni Hydrochloridum; Tonãlamina, hidrodor- 
uro de; ToH3wiaMMHa rnflpox/iopMfl. 
/V-p-AnisyW/W'-dimethyl-/V-(pyrimidin-2-yl)ethylenediamine 
hydrochloridé.
C.6H jjN <0,Ha=322.8
CAS —  91-85-0 (thonzylamme); 63-56-9 (thonzylamine 
hydroớìloride). .
ATC— DO4AA0Ì; ROỈAC06; R06AC06.
ATC Vet — QD04AAÕ1; QRO1AC06; QR06AC06 
UNII — 6K9YKD48Y4.

Protile
Thonzylamine hydrochloride, an ethylenediamine deriva- 
tive, is an antíhistamine (p. 610.1) that has been used for 
the symptomatìc relieí of hypersensitivity disorders. It has 
been given otally and applied topicalỉy as an ointment, but 
as with other antihistamines, there is a risk of skin 
sensitisation with the ointmenL It is also úsed in nasal 
preparations for congestion, and in eye drops with a 
vasoconstrictor such as naphazoỉine nitrate for allergic 
conjunctivitis.

Preparations
Proprietary Preparations (dctails axe given in Volume B) 
Sngle-ingredient Preparatỉons. /to/.: Tonamil.
Multi-ingredent Preparations. /to/.: Ascotodin; Collirio Alfa Anti- 
stamimco; Imidaxyl Antistamúúco; Iristamina; Narlisún; Pupilla 
Antiỉtaminico; P ort.: Narizima; U S A : NasOpen PE; Vanacoí 
APE.

Trimethobenxamide Hydrochloride ỊrìN N M Ị

Hidrodoruro de trimetobenzamida; Triméthobẹnzamide, 
Chlorhydraté de; 'Trimethobenzamidr Hydrochloridum; 
Trimetobènzamid Hidróklorứr; Trimetobenzamida, hidro- 
doruro de; TpM M etò6eH 3aM M fla rnnpoxnopnfl. 
N-[4-(2-DimethyÌaminoethoxy)benzyỉ)-3,45-trimethoxyben- 
zamide hydrochloride.
02^^205^0=424.9
CAS —  ĩ38-56-7 (trimethobenzamide); 554-92-7 (trimetho- 
bemamìde hydrochtoride).
UNII —  WDQ5P1SX7Q.

Pharmacopoeias. In u s .

USP 36: (Trimethobenzamide Hydrochloride). A white 
crystalline povvder having a slight phenolic odour. Soluble 1 
in 2 of water, 1 in 59 of alcohol, 1 in 67 of chloroform, and 1 
in 720 of ether; insoluble in benzene.

Uses and Administration
Trimethobenzamide hydrochloride, a monoethanolamine 
derívative, is a sedating antihistamlne used as an antiemetic 
in the control of nausea and vomiting (p. 611.3) including 
postoperative nausea and vomiting.

The usual dose is 300 mg orally or 200 mg by deep 
intramuscular injection three or four times daily. In 2007, 
the FDA ordered a stop to the marketing and distribution of 
rectal trimethobenzamide produas, because they lack 
evidence of effĩcacy.

Adverse Effeds and Precautions
As for the sedating antihistamines in general, p. 613.1 and 
p. 613.3, respectively. Dose adjustment should be 
considered for patients with any renal impairment.

Pain at the site of inữamuscular úỹection and local 
irritation aíter rectal use have been noted.

Pregnancy. For discussion of the use of antihistamines ỉn 
pregnancy, induding some evidence oi an excess number 
oí congenital abnormalities in inỉants bom to mothers 
exposed to trimethobenzamide, see p. 614.2.

Interactions
As for the sedating antìhistamines in generaL p. 614.3.

Pharmacokinetìcs
Maxim um plasma concentratíons may occur after about 30 
minutes of giving trimethobenzamide inưamuscularly, and 
about 45 minutes aher oral use. Relative bioavailabiỉity 
betvveen an oral dose of 300 mg and an inữamuscular dose 
oi 200 mg is believed to be similar. Between 30 to 50% of a 
single dose is excreted unchanged in the urine vvithin 48 to 
72 hours. The mean elimination haU-lUe is about 7 to 9 
hours.

Preparatíons
Propríelary Preparations (details are given in Volume B)
Single-ingredient PreparaHoiu. T u r k .: Ametik; Anti-Vomit; Eme- 
dur Vomet; Vomitin; U S A : Ticon; Tigan.
Mubi-ingredient Preporatiom. T u r k .: Emedur; U SA : Bmergent- 
Ez.
Phamiacopoeial Preporations
USP 36: Trimethobenzamide Hydrochloride Capsules; Trúnetho- 
benzamide Hydrochloride lnjectíon.

Tripelennamine Citrate IB A N M , r iN N M i  

Citrato de tripelenamina; Tripelenamina, citrato de; 
Tripélennamine, Qtrate de; Tripelennamini ũtras; Tripelen- 
naminium Otrate; TpnneneHH3MMHa UMTpaT. 
N-BenzyI-A/'W'-dimethyl-A/-(2-pyridyl)ethylenediamine dihy- 
drogen citrate.
C,6H2,N3,C6H80 7=4475
CÀ5 —  9Ỉ-8Ì-6 (tripelennamine); 6138-56-3 (tripelennamine 
citrate).
ATC —  D04ÀA04; R06AC04.
ATC Vet —  QD04AA04; QRQ6AC04.
UNII — 30OC46A3J9.

Tripelennamỉne Hydrochloride IBANM, riNN/ 'V 

Hidrodorurọ de ưipelenamina; Tnpelenamina, hidrodoruio 
'de; Tripélennamine, Chlorhydrate de; Tripelennami li 
Hydrochloridum; Tripelennaminium Chloride; TpnneneHH I-, 
M H H â rnflpoxnopnfl.
0. ^2,^130=291.8.
C4S —  154-69-8.
ATC —r 004AA04; R06AC04.
AĨC Vet —  QD04AA04; QR06AC04.
UNII — FVMGJ56ZN.

Pharmacopoeias. In u s.
USP 36: (Tripelennamine Hydrochloride). A white cry:t- 
alline powder. It slowIy darkens on exposure to liglt. 
Soluble 1 in 1 of vvater, 1 in 6 of alcohol and of chloroíon 1, 
and 1 in 350 oỉ acetone; insoluble in ether, ìn ethyl acetat ĩ, 
and in benzene. Its Solutions are practically neutral o 
litmus. Protect from light.

ProĩiỊe
Tripelennatnine, an ethylenediamine derivative, is a 
sedating antihistamine (p. 610.1) with antimuscarinic ai d 
moderate sedative properties. It has been used for ứ e 
symptomatic reliel of hypersensitivity reaaions. It may al: 0 
be used in compound preparations for the symptomat c 
ữeatment of coughs and the common cold (p. 611.2).

Tripelennamine has been given orally as the citrate or ứ e 
hydrochloride. Tripelennamine hydrochloride has also bee n 
applied topically to the skin, although, as wlth othtr 
antihistamines, there is a risk oí sensitisation.

Abuse. Reíerences to the intravenous abuse of tripelenní - 
mine alone1 or with pentazodne in the combinatiot 
known as Ts and blues.2 4

1. A đd ing ton  J . e l-G ucbaly  N. In trav c n o u s  (rip e le n n am in e  abusa  a 
s c h lro p h re n ta . Can J  P sych ia try  1996; 41 : 63.

2 . S h o w a h e r  cv. T s  a n d  b ỉues: a b use  o f p e n ta z o d n e  a n d  trip e ien n a m ỉn  
JA M A  1980; 2 4 4 : 12 2 4 -5 .

3. v o n  A ỉm eo  W F, M ỉller  JM . T s  a n d  B lues" ỉn  p reg n an ey . J  R eprod M> i  
1986; 31 : 2 3 6 -9 .

4. M cGvvier BW , t i  a l. A cu te  m yocard ia l in U r a io n  associated  wiĩ ì  
in tra v e n o u s  in jc c iío n  o f  p e n ta io c in e  a n d  ơ ip e le n n a m in c . C h a t 199 ; 
101: 1730 -2 .

Overdosage. A severe toxic reaction, induding agitatior, 
halludnations, and myoclonic jerks occurred in an 8-yeai- 
old child who was sprayed over the trunk and extremitie s 
with tripeleanamine hydrochlotide 2.1375 g in the ưeat- 
ment of severe poison ivy poisoning.1 It was likely that 
inhalation oí the fine mist of the aerosol spray contribute i 
to the reaction but in this patient the initial reaaion 
began 3 hours aíter exposure suggesting that perattaneou: 
absorptìon through the multiple skin lesions probably con ■ 
tributed signiíicantly. The original reaction vvas inadvet- 
tently prolonged by subsequent ưeatment with diphen ■ 
hydramine hydrochloride and promethazini ‘ 
hydrochloride.

1. S ch ỉp ío r PG. A n  u n u s u a l  case o f a n rih is tam iỊic  im ox ica tíon . J  P ed iat ■ 
1 9 6 7 ;7 1 :5 8 9 - 9 1 .

Preparations
Proprietary Pieparalìons (details aie given in Volume B)
Sngle-ingredient Preparations. A rg .: Azaron; A u s tr ía :  Azaron 
C a n a d .: Vagin-X; F in .: Etono; G er.: Azaron; In d o n .:  Tripel 
Ntlh.. A2alon; S p a ỉn :  Azaxon.
Muhi-ingredient Preparotions. A rg .: Quemicetiná Nasal Com 
puesta; In d ia :  Bradex-Violorm; Pol.: Vioseptt; u k r .:  Viosep 
(BHOceưt)t; U SA : Di-Delamine.
Pharmocopoeial Preporotions
USP 36: Tripelennamine Hydrochloride Tablets.

Triprolidine Hydrochloride
ỊB A N M , riN N M I

Hidrpcloruro de triprolidina; Triprolidina, hidrodoruro de; 
Triprolidine, Chlorhydrate de; Triprolidini Hydrochloridum; 
T p n n p o n n flM H a  T k iA p o x /io p n A .
(Ó-2-[3-(Pyrrolidin-1-yl)-1-p-tolylprop-1-enyDpyridine hydro- 
chloride monohydrate.
C,9H22N2.HCI,H2Ó=332.9
C45 -  486-12-4 (trìprolidine); 550-70-9 (anhydrous ttiprolidine 
hỷdrochloride); 6138-79-0 (triprolidine hydrochloride mono- 
hydrate). • •
ÁTC — R06AX07.
ATC Vet — QR06AX07.
UNII —  YÁN7R5L890.

Pharmacopoeias. In B r. and u s .

BP 2014: (Triprolidine Hydrochloride). A white, odourless 
or almost odourless, crystalline powder. Freely soluble in 
water and in alcohol; very soluble in chloroíorm; practically 
insoluble in ether.

All cross-reíerences refer to-entries in Volume A



Thonzylamine Hydrochloride/Tritoqualine 643

ƯSP 36: (Triprolidine Hydrochloride). A white aystalline 
povvder, having no more than a slight, but unpleasant, 
odour. Soluble 1 in 2.1 of water, Un 1.8 of alcohol, 1 in 1 of 
chloroíorra and 1 in 2000 of ether. Its Solutions are alkaline 
to litmus. Store in airtight containers. Protect from Iight.

Uses and Administration
Triprolidine hydrochloride, an alkylamine derivaũve, is a 
sedadng antihỉstamine vvith antimuscarúũc and mild 
sedative eữects. It is used for the symptotnatíc relief of 
aUergic condinons induding urtìcaria (p. 612.3) and rhinitis 
(p. 612.1), and in pruridc skin disordets (p. 612.1). Itisoỉten 
useđ in compound preparations with pseudoephediine 
hydrochloride for rhinitis and in other preparaõons for the 
symptomatic treatment of coughs and the conunon cold
(p. 611.2).

It is given orally, the usual dose being 2.5 mg up to four 
ómes daiỉy.

Triprolidine tannate has been used similarly. 
Triprolidine hyđrochloride has also been applied 

topically to the skin although, as with other antihistamines, 
there is a risk of sensitisation.

Advecse Ettects and Precautions
As for the sedating antihistamines in general. p. 613.1 and 
p. 613.3, Tespectively. UK product iníonnation for aọivas- 
óne has wamed that acrivasóne should not be used in 
patients hypersensitive to triprolidine.

Breast (eeding. No adverse elíects have been seen in 
breast-fed infants v v h o s e  mothers vvere receiving triproli- 
dine, and the American Academy oỉ Pediatrics1 considers 
that it iỉ thereíore usually compatíble vvith breast {eedỉng.

In a stuđy* in 3 women of the excretìon of triproliđíne 
and pseudoephedrine, taken orally in a combined 
preparation, ữiprolidine vvas (ound to reach concentratíons 
in breast milk ỉimilar to those ỉound in plasma in one 
subject, and slightly lovver than in piasma in the others. It 
vvas calculated that 0.06 to 0.2% of the ingested dose vvas 
distributed into breast milk over 24 hours. Concentrations 
of pseudoephedrine in breast milk exceeded those in plasma 
ỉn aũ 3 vvomen.

ỉ .  A m e ric an  A cadem y o f  P ed la trics. T h e  c ra n s ỉe r  o f  d rugs a n d  ocher 
Chem icals Into h u m a n  m ilk . P e d ia ừ ia  2001 : 1 0 8 :7 7 6 -8 9 . [R etired  M ay 
2010 ] C o rrec d o n . ữ r 'd j 1 0 2 9 . A ỉsa  a v a iỉa b ic  a c  b a p ://a ap p o iicy . 
a ap p u b lic ad o m .O rg /c g i/c o n te n ty fu Ily p e d ia tric s% 3 b l0 8 /3 /7 7 6  (accessed 
3 0 /0 1 /0 4 )

2 . R n d la y  JW A. t t  ứ ỉ. P s eu d o e p h ed rm e  a n d  m p rữ ỉid m e  ỉn  p la sm a  a n d  
b re a s t m ỉỉk  o f n u r á n g  m o th e rs . B r J ơ in  P ỉiơ rm a co ỉ 1984; 18: 901 -6 .

Interactíons
As íor the sedating antíhistamines in general, p. 614.3.

Pharmacokinetics
After absorption from the gastrointestinal tract, triprolidine 
is metabolỉsed; a carboxylated derivadve accounts £or about 
halí the dose excreted in the urine. Reponed halí-lives vary 
bom 3 to 5 hours or more. Triprolidine is distributed into 
breast milk.
General reíerences.

1. Pa ton  D M  W ebste r DR. C ỉin ỉcal p b a n n a c o k ỉn e t í a  o ỉ 'H i - re c e p to r  
a n ta g o n iỉ ts  ( th e  anò h ỉsca m in e s). C íiit P h a rm a co k in tí 1985; 10: 47 7 -9 7 .

2. M iles M V . rf  a i P h a rm acok ine tỉc s  o f  o ra l a n d  tran sd erm aỉ tr ỉp ro lid ine . J  
O in  P h a rm a a ỉ 1990; 30 : 5 7 2 -5 .

Preparatíons
Propòetary Preporotíons (details are given in Volume B)
Single-ingredient Preparations. C hinar. Kemian (S\|jfc); U A E :  
Sedoỉan T; U S A : Vanahist PD; Zymine+.
Muhi-ingredìeid Preparalioru. A rg .:  Acriíedmv A u s t r a í :  Actiíed 
cc  Juniort: Actìfedf; Codral Original Day 6- Night Cold & Hu: 
Sudaỉed Sỉnus Day & Night ReUeff; Sudaled Sinus Pain & 
Allergy Relielt: B elg .: Actifed+; B r a z .:  ActKedrin; Triíedrin; 
C anad .: Actiỉed Plus; Actiíed; CoActifed; CoActiíed; Covan; 
ratio-Cotridin Expectoranc ratio-Cotridin; C k ữ e . Acníedrin 
Andtusivo; Actìíeddn; C hin tr . Ftidile Photiíed-M ( S i
^M); Xin Tai Luo Qi ( S iM fè M ) ;  F r.: Acdỉed; C er.: Rhinopront 
Kombi; G r.: ActUedon; H a n g  K o n g : Acdíed Compound; Anti- 
{ort; Decofedf; Fedac Compouni Fedac; Prolữed: SyncoGt 
Compoundt: SyncoBtt; Uni-Fedra Corapound; Uni-Fedra 
DMỷ: Um-Fedraf; Vidalidinet; ù i d ù c  A c ú íe d  DM; Actiíed Plus; 
Acdỉed; ActìAu PIus; ActiGu: Ascoril-D; Brodil-D; Corex-T; 
Deletus D; Deletus; Isoted; Megatuss-D; Nocold Plus; Oox-DM; 
Teguphen; In d o n .:  ActUed Plus Cough Suppressanc ActUed 
Plus Expectorant; Actiled; Actígesict; Aleríed; Croled; Ellin; 
FIuữop; Gifed; Graíed; Lapiỉed DM; Lapiíed Expectorant; 
Lapited; Libroled; Nasaíed Plust; Nasaíedt; Nichòled: Nostel; 
Prorifedf: Quantidex; Stop Cold; Tremenza; Tri/ed; Tri/edrin 
Plus: Trifedrin; Valved DM; Valved; Zentra; Ir t .: Actìíed; 
Benylin Chitdrens Cough and Cold; Benylin Dual Action Dry; 
Isra e l: Cold-Care; Histafed Comp; Hãstaled Expectoranc His- 
taỉed; Histamine-Care; Ita L : ActUed Composto; Actìíed; Acti- 
grip: M a la y s ia : Actííed DM; Actíỉed Expeaoranc Actiíed; Acúh- 
ist Expectorantf; Acribist-Cot; Acdhistt; Actímin; Axcel 
Tcidine; Beataled; Cough-EN; Deco Expẹctorant; Deco Symp: 
Decolt; Fedac Pabron Cold & Fluf; Pabron Cough 8r Sinus: 
Pabron Cough-D; Peace; Pseudoephedrine T; Rhynacolt; M ex .:  
ActUed DMt; ActUedt; Giparlix; NZ: Actìíedt: Codral Daytime/ 
NightimeỶ; Sudaíed Day/Nighdme Relieff; Sudaled Slnus Pain 
& Allergy Relieít; PoL: Acatar Acti-Tabs; Acúíed: Actitrin; 
P orL: Actìíed; Dinaxil; R u s .: Fastoric plus (4>acropmc nmoc); s. 
A fr .:  Actiled Cold 6- Feverf; ActìFed Dry Cough Regular 
Actifed Dry Cough Sugar Freef; Acrited; Acuflu P; Acugest 
Cot; Acugest DMt: Acugest Expectt; Acugestt: Acutussivet; 
Adco-Flupain; Adco-Muco Expectt; Adco-Neofed; Adco-Tus- 
send; Betaỉed; Coryxt; Fludactíl Cot: Plusin Sinus; linctiíed; 
Medifed; Merck-Cough Linctust; Merck-Expectorantt: Merck- 
Fed; Sinudear; Tixylix Fluf; Triíen; S in g a p o re : Actíied Com- 
pound: Actiỉed DM; Actifed Expeaoranc Acrifed; Actihist; Afi- 
dib Beactaỉed Co; Beactaỉed; Cough-EN; Decondine; Fedac 
Compound; Fedac DM; Fedac Peacet SP-Rhinodyl; SyncoGt;

Tnsedyl; S p a in : Ciníatos Descongestivo; Iniston Anđtusivo y 
Descongesrivo; Iniíton Descongestívot; Iniỉton Expectorante y 
Descongestivo; T h a u :  A-íed; Actìỉed DMf; Actìfedf; Actil; Acti- 
plexỷ; Adulled; clinikoldt; Coỉed; Coldiỉed; Colidin; CoUdine; 
Consudine; Decoded; Fafed; Feddic EQỉdíed; KB Pophedín; 
MedHed: Medoíed; Milaled; Nasiỉed; Nasolin; Nostrilet; Pabron 
SN; Padled; Policol; Policold;■ Polyíedt; Pondactil; Proíed; Pro- 
phedin; Sidant; Sinoled; Sinusaid; SP-Fed; Sudophrme; Suỉedt; 
Suphedrine; Trifed; Trioíed; Tripo; Triprodxine; Trisodine; 
Vefed; Vesprolid-HCl; T u r k . :  A-ferin; Acddem; Actiíed; U AE: 
Sedolan DM; Sedofam U K : Benylin Childrens Coughs & Colds; 
Multi-Action Actiled Chesty Coughs Expectoiant; Muld-Actìon 
Actiỉed Dry Coughs; Muld-Action Actííed; Sudaíed Plus; U kr.:  
A c tì íe d  ( A m i ị e a ì t ;  Actiíed Expeaorant (AxrHỳea 
3rcnerropaKT)t; Triíed (Tpafiộefl)t; ' Triled-Expectorant 
(Tpaaộefl-3i:cnerropaHT)t; U S A : Actagen-C Cough; Actagen' 
Actííed Cold & Allergy; Actiíed Cold & Sinus; Actìíed Plus: 
Actiíed; Allercon; Aller&im with CodeineỶ; Aller&imỶ; 
AUeiphed; Altaỉed; Aprodine with Codeinet; Aprodinet; Bayer 
Selea Night Time Cold; Cenaíed Plust: Ed A-Hiỉt PSE; Entre- 
Hist PSE; Genac Hist-PSE; Poly Hist NC; Prohist CF; SUaíed; 
Trifed-C Cough; Triofed; Tripohist Df; Triposed; Zymihe HCt; 
Zymine-D.
Pbarmocopoeid Pieparaliora
BP 2014: Triprolidine Tablets;
USP 36: Triprolidine and Pseudoephedrine Hydrochlorides 
Syrup; Triprolidine and Pseudoephedrine Hydrochlorides 
Tablets; Triprolidine Hydrochlonde Synip; Triprolidine Hỵdro- 
chloride Tablets.

Tritoqualine iriNNI

.^S^^rìtocualinaíTritóquálinumỊTpMTOKạanMH.-
7-Amino14,5,6-triethõxỳ-3-(5,6,7,8-tetrahydro-4-methc)xy-6- 
rnethyf-13-dioxoloC4^-g]Ịsóquínolin-5-ýl)phthalide.: 
C26H3JNA=5O0.5
CAS—14504-73-5. - :
'ÀTC —  R06AX21 
ATC Vet — ỌR06AX21.
ŨNII —  F4MW5I66YH. r ; : .

ProHỊe
Trítoqualine is stated to inhibit histidine decaiboxylase 
vvhich catalyses the conversion o{ histídine to histamine. It 
has no actíon on histamine H^receptors and at therapeutic 
doses has no sedative o r antimuscarinic eSects. It has the 
uses of antỉhistamines (p. 610.2) and has been given orally 
in usual doses of 200 to 600 mg daily in 2 or 3 divided doses 
for the sytnptomatic relieí oỉ hypersensitivity rcactìons 
induding allergic rhinitis and urticaria.

Preparations
Propriatory Preporatiom (detailỉ are given tn Volume B) 
Single-ĩngretỉent Prsparations. F r.: Hypostaminet-

The Symbol t  denotes a preparation no longer actively marketed
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Antimalarials

This chapter describes the m ain  drugs used in the treatment 
and prophylaxis oỉ malaiia, one of the most serious 
protozoaI iníectìons in man. An esdmated 40% of the 
world's populatìon may be at risk of malaria; more than 
500milỉion develop dinicaỉ inỉection, vvhich is oíten very 
severe, and 1 to 3miiIỉon die each year. WHO produces 
guidelines ỉor its strategic control and the management of 
malaria is under constant revietv. Measures to conttol 
malaria indude p r o te đ ừ m  b o m  mosquito bites, p r o p h y h x ừ  
with antừnalarial đrugs, and prompt t r e a tm m t o ỉ  any 
inỉectỉon that develops. They also involve vtctoT  control; it is 
now recognỉsed that for many countries vector eradicatìon 
is an unrealistic aim.

Malaría
Malaría is a serious and potentỉally fatal disease, panicularly 
in the ca se of [alciparum malaría (see below) and espedally 
in non-immune individuals (patients are dassiCed as n o n -  
ã n m u n e  if they ha ve recently or not previously been exposed 
to P la s m o d iu m  iníectỉon and as s e m i- im m u n e  or im m u n c  if 
they have a history of prolonged exposure). It is such a 
problem in many parts of the vvorld that a global partnership 
named Roll Back Malaria' has been íounded by WHO, 
United Natìons Development Programme, UNICBF, and the 
Worid Bank with the aỉm oỉ ngniẵcandy redudng the 
worid's malaria burden and virtually eliminating pre- 
ventable deaths due to malarìa by 2015. Prompt diagnosis 
and e&ectỉve treatment of malaría are crudal.13

Malaria i$ traditionally caused by inỉection with any of 4 
spedes oỉ P la s m o d iu m  protoxoa. ?. Ị a ì ã p a n m  causes 
ỉaldparum (malignant tertian or subtertian) malaria, 
vvhich is the most serious form and can be rapidly íatal in 
non-immune indlviduals if not ơeateđ prompdy. The other 
3 spedes cause what are ohen tenned non-ỉaldpaium or 
'benign* malarias: p .  v õ /a x  causes vivax (benign tertian) 
malaria, whidh is vridespread but rarely íatal, although 
symptoms during the primary attack can be severe; p. 
m a ìa r ìa e  causes quartan maỉarìa. which is generally mild, 
but can cause ỉatal nephrosis; and p .  o v a lt causes ovale 
(ovale tertian) malaria, which is the least common type oí 
non-ỉaldparum malaria and produces eliniral ỉeatures 
similar to p .  vhrax.*  A fifth spedes that normally occúrs in 
monkeys. p .  k u n v l a i ,  has more recendy emeiged as a cause 
of malaria (tenned monkey malaria) in travellers retumỉng 
from {orested areas in South-East Asia.3 Thê organism 
dosely resembles p .  m a ltn ia e  pn microscopy, but causes a 
wide spectrum of disease.’ Although tnost cases are 
uncomplicated and responđ promptly to treatment, about 
10% of patients develop potentially Cataỉ complicatìons.’ 

The life cycle oí P la sm o d iu m  is complex, comprising a 
sexual phase (sporogony) in the mosquito (vector) and an 
asexuaỉ phase (schizogony) in man (see Hgure 1, belovv).
• ỉnỉectìon in man is usually caused by sp o rơ ỉo ita  hom the 

bite oỉ an inỉected ỉemalẽ anopheline mosquito. It may 
rarely be acquíred in other vvays, congenitally Via the

placenta, or through blood transíusion, neẹdlestìck 
tnjuries, or otgan transplantation.

• Aiter an inỉected mosquito bite, sporozoites rapidly enter 
liver parenchymal celĩs, vvhere they undetgo cxoẽry thro -  
cy tic  or p re -e ry th ro e y từ  sc h iĩo g o n y  íormỉng tìssu e  ic h i ỉo n t ỉ  
vvhich mature and release thousands of m e m o i t a  in to 
the blood on tupture of the cell.

• Meroxoites enter erythrocytes vvhere they transíorm into 
tro p h o ĩo itc s . These piroducẽ b lo o d  s c k à o n ã  tvhich, as they 
máture, rupture and release merozoites into the 
drculation, vvhich can inĩea other erythrocytes.
This is termed the c iy th ro c y tic  c y d e  and it is this perỉodic 
releasc of merozoites thqt is responsible ỉor the 
characteristic periodidty of the íever in malaria.

• Aíter several erythrocytic cycles, depending on the type 
of malaria, some erythrocytic íorms develop into sexual 
g a m e to cy te s . ỉngestion oỉ inlected blood containing 
gametocytes by a biting (emale mosquito allovvs the li(e 
cycle to be completed with the sexual phase in the 
mosquito.

• In p . v iv a x  and p .  o v a le  iníections, some of the sporozoites 
enterỉng the liver cells enter a latent tíssue stage in the 
fotm of h y p n o io i ta , whích are responsible íor recurrence 
of malaria caused by these organisms.

Recurrences resulting hom the persistence oỉ latent tissue 
lorms are oíten reíerred to as r e la p s n  while renetved attacks 
caused by persistent residuaỉ erythrocytic forms are tenneđ 
recrudacences. True relapses do not occur with íaldparum or 
quartan malarias.

CU N 1C A L M A N ỈF E S T A T ĨO S S  O P M A U U U A

The cỉinỉcal symptoms of malaria aie varied and 
non-spedhc they usually indude íever, íatigue. malaise, 
headache, myalgia, and svveating. Vomitíng occurs in about 
20% oỉ padents, and mild diarrhoea in less than 5%. As the 
infection progresses, the spleen enlarges and the patient 
may develop anaemia and thrombocytopenia. The prog- 
nosis vvorsens with increasmg parasite counts. more mature 
parasites, and more neuưophils containing malaria 
pigment.4 Severe íaldparum malaria may be complicated 
by acute renal failure, pulmonary oedema, and cerebrál 
dyshinction. None of the đinical íeatures of malaria are 
diagnosúc and VVHO recommends3 that all padents should 
have a conhrmed parasitological diagnosis, using either 
microscopy or the rapid diagnostic tests (based on parasite 
spedhc antigens or enzymes) that are now vvidely available, 
beỉore antimalaiial drug treatment is staited. Hovvever, 
ữeatment should not be tvithheld if tests are unavailable 
and there is dinical suspidon ot malaria. Any patient who 
has been in a malaiial area in the prcvious two months 
should be considered to have malaria until proved 
othervvise.

Á N T ĨM A L A R 1A L  DRUGS

Antímalarial drugs can be dassihed by the stage of the 
parasitic Iife cyde they aílect. Thus:

Blood schỉzontoddes act on the erythrocytic stages oỉ 
the parasite tbat are directỉy responsible for the dinical

symptoms oí the disease. They can produce a dinỉcaỉ cure 71 
suppresáọn oỉ inỉection by susceptíble strains of all 4 sped :s 
of malaiỉa parasite but, sỉnce they have no eữect I >n 
exoerythiocydc íorms, do not produce a radical cure 7 Í  

ovale or vỉvâx malarias.
Tissue schlzontoddes a a  on the exoerythrocyi ic 

stages oỉ the parasite and are used for causal prophylaxỉs :o 
prevent invasion oỉ the blood cellỉ, or as anti-relapse dru JS 
to produce radical cures of vivax and ovale malarias.

Gametocytoddes destroy the sexual fonns of tỉ.e 
parasite to ỉnterrupt ưansmission of the inỉection to t ỉe  
mosquito vector.

Sporontoddes ha ve no direct effect on the gametocyt' ;s 
in the human host but prevent sporogony ìn the mosquit >.

Antimalarial drugs can also be classlíied by the chemic li 
group to which they belong, vvhich in tum determines ứ  e 
stage of the life cyde they affect. The prindpal antimalari li 
drugs, dassihed according to d ru g  g ro u p  and a a iv i ty . ai e 
listed in Table 1 p. 645.

The quinolone antibacierialỉ have been studied for the r 
antimalarial activity. The 9-aminoacridines, su ch as mep. - 
crine, are no longer used in the treatment of malaria.

The diííering mechanisms of action of antimalarial druj:s 
somerimes allow the use oí combinatíons oỉ antìmalarials to 
improve eỉEcacy. Such combinations are usuaUy designed 
to potentiate each other. ÍOT instance by acting at sequential 
steps in the parasite's íolic ađd pathway (e.g. pyrimeử - 
amine vvith suưadoxine or dapsone). Altematỉvely, a 
combinatíon may be complementary, when the drugs 
involved act agaỉnst diãerent stages in the Ufe cyde of the 
parasite (e.g. the use of chloroquine with primaquine ta 
produce radical cu re o í  p . v iv a x  or p .  o va le  iníections). Thí 
rationale behind the use of such combinanons may be 13 
enhance efficacy, particularly vvhen drug resistance is ỉ 
problem (see beíovv), or Ít mây be an attempt to delay the 
development oí resistance to one or more of the drugs usec.

Reslstance.
Resistance to antimalarials has been documented ỉor l .  

/ a lâ p a r u m ,  p .  v ịva x , and p . m a ìa r ìa e  and is seen with ail 
dasses of antímalarials, induding artemisinin and it : 
derivanves, ỉor which resistance has been reported in som>: 
parts of South-Bast Asia (particularly the Cambodia- 
ThaUand border).5-7"’ Chloroquine resistance in p .  / 'a k ip a rư m  
now occurs virtually everywhere that p. Ị a l à p a n m  malari.1 
is transmitted, with the excepdon of certain parts of Central 
America and the Caribbean.3-10 Resistance in p . f a l á p a n c m  to 
proguanil and pyrímethamine is apparent in many endemii: 
areas. Cross-resistance between proguanil and pyrimeth 
amine may aỉso occur. Resistance in p . f a l d p c m m  to the 
combinatìon pyrìmethamine-sulỉadoxine (F a m id a r ) ha 
spread rapidly in South-East Asia, but also OCCUTS in other 
parts of the tvorld indudỉng parts of South America 
Southern China, and Aírica.310 MeQoquine resistance Ĩ! 
ửequent in some areas of South-Bast Asia and migran 
vvorken are thought to have spread meũoquine resiỉtancc 
to ỉndia and Bangladesh. Resistance has also occurred in the 
Amazon region of South America and, sporadically, ir 
Aửica, but generally, dinỉcal meCoquine resistance outsidc 
South-East Asia is rare.310 Resistance to quinine anc 
haloíanưine has also been noted. Cross-resistance betvveer 
halolantrine and meQoquine may occur, as evidenced by 
reduced responses to haloỉạntrine in some patiems whc 
have had ữeatment íailure with mefloquine.113 The 
emergence of multidrug reãstance in p. fa ld p a r u m  makes 
the selecdon of eữectìve prophylaxis and treatment diỉ&cult

Mulđdrug resistance Is deBned as resistance to three or 
more antimalarial compounds from diHcrcnt Chemical 
classes, of tvhich two of the dasses are the 4- 
aminoqulnolines (e.g. chloroquine) and diaminopyrimỉ- 
dines (e.g. pyrimethamine-sulladoxìne (ĩa n s ìd ữ T ) ) . Muỉtì- 
drug resistance occurs in South-East Asia (particularly along 
the borders o i  Thailand with Burma and Cambodia) and in 
the Amazon basin.2-3

p . vivax has developed reãstance rapiđly to pyrimeth- 
amine-suhadoxine (F a n s id a r) in many areas and resistance 
to chloroquine and primaquine has also been reported in 
several parts of the world.310 However, it remaỉns sensitive 
to chloroquine in South-East Asia, the Indian subcontínent, 
the Korean peninsula, the Midđle East, north-east Aírica, 
and most oỉ South and Central America.3 Resistance of p .  
m a la r ia t  to chloroquine has been seen in Indonesia.3

A knovvledge of the geographical distribution and degree 
oỉ resistance is important ỉor the selection oỉ appropriate 
control measures and for the development of polides for the 
rational use of antimalarial drugs. Resistance can be 
prevented, or slovved considerably, by selecting eííective 
đrugs and drug combinations according to ỉocal pattems oỉ 
resistance, combining antimalarials with different mechan-

Figure 1. Life cycle of the malaria parasite Pỉasmodium.

All cross-reíerences refer tơ ĩn tries in Volume A
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Table 1. Principal antimalarial drugs.
Antimalarial groups Principal drugs Activity
4-Aminoquinolines Chloroquine

Hydroxychloroquine
Amodiaquine

Rapid-acting blood schizontocides. Some gametocytocidal activity.

8-Aminoquinolines Primaquine
Tafenoquine

Tissue schizontocide. Also gametocytocidaỉ activity and some activity at 
other stages of the parasite’s life-cycle.

Artemisinin and its 
derivatives
(Sesquiterpene lactones)

Artemether
Artenimol
Artesunate

Blood schizontocide.

Biguanỉdes Proguanil
Chlorproguanil

Tissue schizontocides and slow-acting blood schìzontocides. Some 
sporontocidal activity. Dihydroíolate ređuctase inhibitors.

Diaminopyrímidmes Pyrimethamine Tissue schizontocide and slow-acting blood schizontocide. Some 
sporontocidal ac ti vi ty. Dihydrofolate reductase inhibitor. Usually used 
with antimalarials that inhibit different stages of íblate synthesis • 
(sulíonamides or sulĩones) to form synergistic combinations.

Dichlorobenzylidines Lumeíantrine Blood schizontocide.
Hydroxynaphthoquinones Atovaquone Blood schizontocide. Usually given in combination with proguanil.
Lincosamides Clindamycin Blood schizontocides. Some tissue schizontocidal activity.
4-Methanolquinolines Cinchona alkaloids

Quinine
Quinidine

Rapid-acting blood schizontocides. Some gametocytocidal activity.

Meíloquine Blood schizontocide.
Naphthyridines
(Acridines)

Pyronaridine Blood schừontocide. Usually given in combừiation with artesunate.

9-Phenanthrenemetbanols Halofantrine Blood schizontócide.
4-Piperaãnoquinolines Pỉperaquine Blood schỉzontocide. Usually given in combination with artenimol. 

Hydroxypiperaquine has also been studied.
Sulíonamides Sulíadoxine

SulẼunetopyraxine
Blood schỉzontocides. Dihydropteroate and íolate synthesis inhibitors. 
Usually given in combination with pyrimethamine.

Sulfones Dapsone Blood schizontocide. Folate synthesis inhibitor. Usually given in 
combination with pyrimethamine.

Tetracyclines Doxycycline
Tetracycline

Blood schizontocides. Some tissue schizontocidal activity.

isms of action, preventing indũcriminate and uncontrolled 
use, and ensuring very high cure rates through full 
compliance with the correct antimalarial dose regimens. 
Malarìa control strategies also need to invoỉve other 
measures such as vector control and health education.3-11.

TSMATMENT o e  MALAXIA
Malaria is tteated with a blood. s c h ã o n to ã d e , selected with 

due regard to the prevalence of speáfic pattems of drug 
resistance in the area of iníection. In the case of vivax and 
ovale maỉarias (see below) subsequent treatment vvíth a 
từ s u e  s c h i ỉo n to d d e  is needed vvhere it is considered 
appropriate to prevent relapse.

Antũnalarials are generally given orally, although in 
order to obtain a rapid response in patients with severe or 
complicated {aldparum malaria (see below) it may be 
necessary to start vvith parenteral therapy, the patient being 
transỉerred to oral therapy when íeasible.3 Where there are 
only minimal healthcare ỉadlities and parenteral therapy is 
not possible or may be delayed, anemisinin or artesunate 
suppositories may be given.

Treatm ent of íalciparum  malaria.
In most parts of the vvorld p . f a l đ p a n m  is now resistant to 

chloroquine and thereíore, apart hom the rare drcumstance 
of exposure in one of the few remaining areas oỉ 
chloroquine sensitivity, chloroquine is no t suitable for 
treatment. Resistance to pyrimethamine-sulỉadoxine 
{F a n s id a r) has also occurred in most countries where it 
was used in place of chloroquine.4

In uncom pllcated falciparum  malaría (symptomatíc 
malaría vvithout signs of severity or evidence of vital organ 
dysíunction) artemisinin-based combination drug therapy 
(ACT) is recommended by WHO’ for treatment in all m a la r ía  
e n d e m ic  a rea s . Such combinations indude either artemisinỉn 
or one of its derivatives paired with a long-acting partner 
drug; it is the level of resistance to the partner drug that 
determines the spedíĩc choice of p r s t - ì i n e  ACT used in a 
country or region. A course of at least 3 days is required for 
optìmal elũcacy. Recommended ACTs are:
• artemether-lumeíantrine (R ia m e t)
• artesunate and amodiaquỉne (in areas where resistance 

to amodiaquine is lovv)
• anesunate and pyrimethamine-sulladoxine (ỉ a n s id a r ) 

(in areas vvhere pyiimethamine-suUadoxine eỉBcacy is 
still high)

• artesunate and meHoquine
• anenũnol and pipetaquine
Due to the continued spread of resistance to component 
drugs such as chloroquine, amodiaquine, and pyrhneth- 
amine-sulíadoxine (Fansiđar), use of non-artemisinin- 
hased combinations is no longer recommended by WHO for

ũrst-line treatment of malaxia. Recommended s e c o n d - l i n e  
reglmens used in the management of treatment íaỉlure 
(within 14 days of initíal treatment) are:
• an altemative ACT knotvn to be e ữ e c t ive in the region
• artesunate with either tetracydine, doxycycline, or 

dindamydn (given íor 7 days)
• quinine with either tetracydine, doxycydine, or dinda- 

mydn (given for 7 days)
In n o n -e n d tm ic  a rca s  the British Iníection Sodety12 and the 
Health Protection Agency Advisory Committee on Malaria 
Prevention in UK Travellers13 recommend ưeating 
uncomplicated ỉaldparum malaria or mixed inlections 
vvith one of the foIlowing:
• õral quinine sulíate plus follow-on treatment wỉth either 

doxycydine or dindamydn
• atovaquone-proguanil ịM a la ro n e )
• artemether-lumeíanơine (R ia m e t)
In the USA, the CDCU recommends that uncomplicated 
laldparum malaria acquired in a chloroquine-sensitive area 
may be treated with oral chloroquine. Hydroxychloroquine 
may be used as an altemative. Malaria acquữed in 
chloroquine-resistant areas is treated with one of the 
following:
• atovaquone-proguanil (M a la rơ n e)
• artemether-lumeíantrinc (C oartem )
•  qulnine sulíate plus doxycydine, tetracydine, or dinda- 

m ydn (doxycydine or tetracycline are generally 
preíerred as more data on eíBcacy are available)

• meũoqulne (although vvhen used in treatment doses it is 
assodated with a higher rate of severe neuropsychiatric 
events and should only be given when One of the other 3 
options cannot be used)

In severe or complicateđ ía ldparum  malarỉa induding 
cerebral malaria, parenteral treatment is required to 
produce adequate blood concentiations as quickly as 
possible.3 Patìents need to be dosely monitored while 
undergoing parenteral therapy and ưeatment is changed to 
an oral antimalarial as soon as the patient's condition 
permits.

In m a ỉa r ia  e n d e m ic  a reas, intravenous or ỉntramuscular 
artesunate is the recommended lirst-line treatment, 
although quinine, given by slow, rate-comrolled, intra- 
venous inỉusion or intramuscular inịecdon is an acceptable 
altemative u  parenteral ạrtesunate is not available; 
intravenous quinidine is considered more coxic than 
quinine and shòuld only be used u  no other eữective 
parenteral drugs are available.

Where relerral to an appropriate healthcare ladlity 
delays intravenous therapy, pre-relerral treatment with 
intramuscular artesunate, artemether, or quinine, or rectal

artesunate is recommended. where reíerral is impossible. 
rectal treatment should be continued until the patíent can 
tolerate oral medication.3

Parenteral therapy should continue for at least 24 hours; 
aíter this, when the patient can tolerate oral therapy, it is 
necessary to continue and complete treatment with an 
eBective oral follow-on regimen, and suitable altematives 
are:3
• artesunate with amodiaquine
• artemether with lumelantrine
• artenimol with piperaquine
• artesunate with sulíadoxỉne-pyrìmethamine
• anesunate with either dindamydn or doxycydine
• quinine with either dindamydn or doxycydine .
In n o n - m d e m ừ  a r ta s  intravenous quinine plus either oral 
doxycydine or oral dindamydn are recommended by 
authoriries in the UK;1111 intravenous artesunate may be 
available on a named patíent basis for the most severe cases 
if they are not responding to quinine therapy, are possibly 
iníected tvith quinine-resistant {aỉđparum, or qụỉnine is 
conưa-indicated. In the USA,15 intravenous quinidỉne 
gluconate is used, in place of intravenous quinine, with 
doxycydine, tetracydine, or dindamydn; u requirect 
intravenous artesunate is also available on an emergency 
basis hom the CDC.

Supportive therapy in patíents with ■ severe or 
complicated malaria needs to be directed at redudng 
hypeipyrexia, controlling convulsions, maintaining fluid 
balance, and coưectỉng hypoglycaemia. Severe malaria is 
assodated with rapid development o{ ariaemia, and blood 
transíusions are recommended ỉor children with a 
haemoglobin concentratíon of less than 5g per lOOml 
(haematocrit less than 15%) living in areas oỉ high 
ưansmission or for those with a haemoglobin level oỉ 7 g pcr 
100 m i (haematocrit threshold of 20%) living in an area oỉ 
low transmỉsãon.3 Although the beneht oỉ exchange 
transhision has not been proven in comparative studỉes, UK 
and us guidelines recommend that it be considered ỉor 
patients wíth a parasite density otmore than 10% or ư the 
patient has cerebral malaria, rehal complỉcations, or acute 
respiratory distress syndrome.13-14 Prophylactic use of 
anticonvulsants ís not recommended and the use of 
intravenous or intramuscular phenobarbital resulted in 
Increased mortality due to respìratory airest.3 Since hon 
might be involved in the pathogeneãs oỉ cerebral maỉaria, 
the hon chelator desíerrioxamine has been tried in addỉtion 
to Standard antimalarial therapy, but any beneht is yet to be 
established and WHO advises against its use.3 Anecdotal 
reports o l  the value of corticosteroids in cerebral malaria 
have not been substantiated by controlled studies and they 
have no place in the management of this conditìon.3-16 
There is insufBdent data to recommend the use of osmotic 
diuretics su ch as mannitol to reduce intracranial pressuxe in 
patients with cerebral malaría.17 Other approaches such as 
the use o l  hyperỉmmune serum or monodonaỉ antibody to 
tumour necrõsis lactor have also been unsuccesshil.

Treatm ent of non-faldparum  or benign malarỉas. 
Non-faldparum malarias, which are usually caused by p .  
v iv a x  or, less commonly, by p .  ơvale or p .  m a la r ia e , can be 
debilitatíng but are usually less severe than Ịaldparum 
malaria. Treatment for p . v iv a x  and p . o va ỉe  induđes a rad ica l 
cu rr . that is, cure of both the blood and liver stage iníectíons 
in order to prevent relapse and recrudescence. Treatment of 
p . m a la r ia e  does not indude radical cure as no hypnozoites 
are formed during infecáon. Chlotoquine is still generally 
the drug of choice (but chloroquine-resistant vivax 
iníection has been reponed hom some areas—notably 
Papua Nevv Guinea, Indonesia, Burma, and Vanuatu). 
Either chloroquine or hydroxychloroquine alone are 
adequate for p . m a la r ia c  and p . h u n v k s i  infections; for 
those caused by p . v iv a x  or p . o v a lt a tissue schữontodde, 
usually prímaquine, is added for radical cure.3-12'14 In areas 
where ACTs are being used as first-line ưeatment for p . 
f 'a lã p a r u m  malaría, they may be given with primaquine for 
p . v iv a x  inlection as an altemative to chloroquine, with the 
exception of artesunate and pyrimethamine-sulỉadoxine 
(F a n s id a r ) as p . v iv a x  resistance to pyrhnethamine- 
sulỉadoxine ịF a n s id a r )  is rapidly developing.3 WH03 
recommends that chloroquine-resistant p . v iv a x  may be 
treated vvith an ACT (based on amodiaquine. meAoquine, or 
piperaquine) followed by prhnaqulne for radical cure, while 
the CDC14 recommends that patients not responding to 
chioroquine monotherapy or those with chloroquine- 
resứtant iníectỉons should be given either quinine suUate 
plus doxycydine (or tetracydine), or atovaquone-proguanil 
(M a la ro n e ), followed by primaquine; an 'altemative is 
meĐoquine followed by primaquine. UK13 guidelines 
recommend that resistant vivax malaria be treated with 
one of the 3 reghnens used for the treatment of 
uncomplicated íaldpaium malaiia (see above). Kadical 
cure is inappropriate for patients living within an endemic 
area since re-infection is likely and thereíore WH03 
recommends that it should be limited to patients resident 
in areas where transmission is v a y  Io w  or a b sen t, and it may 
be attempted in tp id e m ic  s i tu a tio n í, but should be postponed
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until the post-epidemlc period when the risk of re-infection 
is lower. Other patients should simply be treated with a 
íurther cpurse of chloroquũie in the event of relapse or re- 
iníectìon. Severe vivax malaiia should be ưeated the same 
way as severe and complicated íalciparum malaria (see 
above).3

Treatm ent of malarỉa during pregnancy. Malaria is 
espedaỉỉy dangerous duiing pregnancy and the seriousness 
oỉ the dỉsease usually outweighs any potential risk hom 
treatment. Malaria mỉectìon duiing pregnancy can result in 
matemal anaemia, miscarriage, premature birth, congenital 
malaria iníection, Iow birth-vveight, and neonataỉ 
death.2-14-1* Pregnant women living in areas where malaria 
ưansmission is low or unstable have little or no acquired 
immunity and are 2 to 3 times more likely to develop severe 
disease than non-piegnant women living in the same 
area;3'14 however, those living in endemic areas where 
malaria transmission is high have often acquừed partial 
immunity.

For pregnant women living in e n d em ic  a rea s quinine plus 
follow-on ơeatment with dindamycin (or quinine mono- 
therapy vvhere clindamyón is not available) may be given 
for fiist-line treatment of uncomplicated talciparum malaria 
in the first trimester. Data regarding the use o{ artemisinin 
derivatives in the first trimester are at present limited; 
however, artesunate vvith clindamycin can be given if íirst- 
line treatment fails, or is unavailabie. In the second or third 
trũnester an ACT (excluding anenimol with piperaquine) 
known to be eílective in the region, or either anesunate or 
quinine may be given, plus follow-on treatment vvith 
dindamyđn.3 For the treatment of severe malaría in the Grst 
trimester quinine or artesunate may be used;2-3 hovvever, 
care should be taken that patients given quinine do not 
become hypoglycaemic. Artemisinin derivatives (particu- 
larly artesunate but altematively, artemether) are the drugs 
of choice for ưeatment of severe malaría in the second and 
third trimesters.2-3

In n o n - tn d e m ic  a re a ỉ it is recommended that uncompli- 
cated íaldparum malaria in pregnancy be ưeated vvith 
qulnine plus follow-on ơeatment vvith clindamydn.12'141’ 
Atovaquone-proguanil (M a la ro n e ) , artemether-lumeían- 
trine (Coartem), or meũoquine may be given as altematives 
where first-line ơeatment is not tolerated or no other 
treatment options are available.14-1’ Although íetal 
abnormalitìes have been assodated with the use of high 
doses of chloroquine, extensive dỉnical experience suggests 
it is saíe; its value is limited. however,'due to resistance. The 
CDC recommends oral chloroquine for pregnant women 
with malaría inỉectíons acquired in chloroquine-sensitive 
areas and with non-ỉaldparum malaria; hydroxychloro- 
quine may be useđ as an altemative. Chloroquine-resistant 
p .  v i v a x  should be treated vvith quinine.14 Radical cure for 
patients with vivax or ovale malaria during pregnancy 
should be postponed until aítẹr delivery due to the risk of 
inưavãscular haemolysis in the mother and íetus;14-1* 
weekly chloroquine should be given duríng the remaining 
vveeks of pregnancy.3’14 WHO recommends chloroquine or 
amodiaquine íor pregnant women with p . v iv a x  malaria.2 
For treatment of severe malaria. recommendations19 are 
similar to those íor vvotpen living in endemic areas (see 
above).

There may be diíSculty if other drugs are requữed as 
opinion varies over their suitability. The tetracydines are 
contra-indicated due to adverse eữects on bone grovvth and 
teeth.

Treatm cnt of splenomegaly syndrome. A ỉevv
individuals iníected with P la sm o d iu m  develop chronic 
hypexreactive malarial splenomegaly syndrome, an aber- 
rant immunological response íormerly known as the 
tropical splenomegaly syndrome. TraditìonaUy, patients 
have first received a ỉull course of antimalarial chemother- 
apy appropriate to the causatỉve spedes íollovved by lengthy 
and probabỉy liíelong chemoprophylaxis; however, a study 
in 312 patients suggested that pyrimethamine gi ven vvith 
ỉolinic add íor 30 days could produce a rapid reduction of 
splenomegaly which persisted for at least 3 months.20

P R O P K Ỹ L A X IS  O P Ma L u U A

Chemoprophylaxis of malaria may reíer to absolute 
prevention of iníection ịc a u sa l p r o p h y la x ừ ) or to suppression 
of paraátaemia and its symptoms (c lin ica l p r o p h y la x ừ ) .  
Causal prophylaxis is provided by tissue schiiontorides 
vvhich destroy the exoerythrocytic íorms of the parasite. 
Clinical prophylaxỉs is provided by blood schizontoddes 
vvhich, if continued until all exoerythrocytic íorms of the 
parasite are destroyed, will ultimately produce a suppressive  
cure . In p .  / d lá p a r u m  iníections this vvould be achieved by 
about a month after the last iníected bite, but relapses with 
p .  v iv a x  and p . o va le  may still occur aíter Standard dinicaỉ 
prophylactic regimens due to the presence of latent 
exoerythrocytic íonns (hypnozoites).

The continuing increase in the prevalence of straỉns of p . 
f a l r íp a n a n  resistant to chloroquine and other antimalarials. 
along with grovvữig evidence of toxidty of some regimens, 
make recommendations for malaria prophylaxis increas- 
ingly diỉScult. Absolute protection cannot be guaranteed by

any chemoprophylactic regimen currently in use and the 
importance and efflcacy of methods of avoiding bites bom 
iníected mosquitoes, su ch as the use of pro tec tive  c lo th ing , b e d  
n e ttin g ,  ừ t s tứ  r e p d le n ts , and ỉn se a id d e s  must be stressed.2-11 
WHO recommends the fo!lowing measures to protect 
against mosquito bites:
• applicadon of an eữective insea repellent to exposed 

skin, espedally betvveen dusk and dawn when 
mosquitoes commonly bite

• accommodation in buildings with screens over doors and 
windows

• use oỉ mosquito nets at night, preíerably impregnated 
vvith pyrethroid insectiddes such as permethrin or 
deltamethrìn

• and use of antỉ-mosquito sprays or insectidde dispensers, 
or mosquito coils in bedrooms at night

Studies have shown that insectidde-impregnated mosquito 
nets can reduce mortality substantìally.21 In addition to 
these measures, travellers should be advised, even if 
chemoprophylaxis has been taken regularly, to regard any 
íever aỹtiT  th e  f i r s t  w e e k  and for u p  to  1 y e a r  a fie r  p o ssib le  
exp o su re . espedaliy vvithin the first 3 months, as being 
caused by malaria and to seek medical advice ímmedi- 
ately. Some authorities advise that travellers should also 
have antimalarial drugs ready íor emergency self-treatment 
ịs ta n d b y  ư e a tm e n t)  when prompt medical attention is not 
available (see belovv).

Chemoprophylaxis should be reserved for those at high 
risk, notably n o n - im m u n e  visitors; vvidespread chemopro- 
phylaxás in im m u n e  o r  s c m i- im m u n e  populations is no longer 
recommended except for women who are p re g n a n t. For the 
elđerly, pregnant vvomen, and children. carelul considera- 
tion should be given as to vvhether ưavel to areas where 
íaldparum maiaría occurs is absolutely necessary. WHO 
spedíĩcally ađvises pregnant women not to ưavel to areas 
vvhere ưansmissỉon of malaría occurs and also advises 
against taking babies and young children to areas with risk of 
íaldparum malaría.2 Advice on chemoprophylaxis must be 
based on a knovvledge of the occuưence and susceptibility of 
P la sm o d ìu m  strains in spedlĩc geographical areas. Local 
variations due to altịtude, seasonal variations in temperature 
and rainlall, the degree of urbanisation, and many other 
íactors íurther complicate the issue. WHO collates 
iníormarion provìded by national health adminisưations 
and regularly publishes this ìníormation to assist in advising 
intemational ưavellers on the current situaũon; similar 
iníormation is provided at national level by local institutes 
spedalising in tropical diseases. Hovvever. the situation is so 
complex that advice diỉỉers. Recommendations issued by 
various authorities are usually for short-term stays and 
expert advice should be sought if long-term cover is required.

It is generaliy recommended that chemoprophylaxis 
should start about 1 vveek (or longer for meíloquine) beíore 
exposure to malaria, or if thỉs is not possible at the earliest 
opportunity up to 1 or 2 days belore exposure; thứ is partly 
to ensure that the patient is able to tolerate the drug. 
Chemoprophylaxis should continue throughout exposure 
and for at least 4 weeks alter leaving the malarìous area, 
wíth the exception of atovaquone-proguanil (M a la ro n e )  
vvhich may be stopped One week aíter leaving. 

Prophylactic regùnens.
Depending upon the rísk oi iníection and the availability 

and Standard of local medical care, WH02 has made 
recommendations on chemoprophylaxis and/or standby 
treatment íor non-immune travellers:
• in areas vvhere there is limited risk of any malaria 

ttansmission no chemoprophylaxis is needed; measures 
to protect against mosquito bites should be used

• in areas vvhere p . / 'a lríparum  is a b se n t or still sen sitiv e  to  
ch lo ro q u in e , or there is a risk of p . v iv a x , travellers can take 
chloroquine for prophylaxis

• in areas with a risk of p . v iv a x  and p . f a lã p a r u m , as vvell as 
em erg in g  re sừ ta n ce  to chloroquine, travellers can take 
chloroquine plus proguanil

• in areas of high risk of p . Ị a ld p a r u m  and vvhere there is 
m u lt id r u g  resistance, or in areas of low 10 moderate risk of 
p .  Ị,'a là p a ru m  but high levels of multidrug resistance. 
melloquine, doxycydine, or atovaquone-proguanil 
(M a la ro n e ) is recommended. These recommendations 
are subjea to the local pattems of drug resistance

WH02 also recommends that ỈOT the small number of 
travellers vvho would be unable to obtain prompt medical 
attentỉon when malaria is suspeaed (vvũhin 24 hours of the 
onset of symptoms), it may be necessary to provide ỉor a 
course of seU-ưeatment (standby treatm ent). clear 
instructions must be given and persons taking standby 
medication must seek medical advice as soon as possible and 
resume any prophylaxis on completing the course. The basis 
upon vvhich the choice o{ prophyỉaxis is made (as detaiỉed 
above) in tum broadly determines the appropríate choice of 
standby ơeatment. Thus one of the foIlowing treatment 
regtmens can be used:
• artemether-lumefantrine
• atovaquone-proguanil
• quinine plus doxycycline or clindamydn

In each instance, prophylaxis should be resumed 1 we ek 
after the f i r s t  standby treatment dose, except íor meĐoqui ne 
prophylaxis which should be resumed at least 12 hours af er 
the la s t treatment dose of quinine.

In the USA, recommendations for prophylaxis tre 
provided by the CDC.22 For chloroquine-sensitive malar la, 
recommended altematives indude chloroquine (or 
hydroxychloroquine) alone, atovaquone-proguanil ( M a i  tr
o n ? ), doxycydine, or meũoquine. Primaquine may also JC 
consỉdered ỉor short-term ơavellers to areas with mainly p . 
v iv a x  transmissỉon, providing they are not G6PD-defide Ít. 
For all areas with chloroquine-resistant malaria, 3 
altematives are available, meGoquine, doxycydine, or 
atovaquone-proguanil (M a la ro n e ) . Atovaquone-progua lil 
(M a ìa r o n e )  is recommended for emergency stand )y 
ơeatment. Presumptive antirelapse therapy (or termìral 
prophylaxis) with primaquine is also advocated during t te 
last 2 vveeks of prophylaxis to prevent relapses due to p. 
v iv a x  or p .  o va le  in persons retuming írom prolong :d 
exposure in areas where relapsiiig malaria is endemic.

UK experts23 have also published guidelines for t le 
prophylaxis of malarìa. In areas vvhere p .  ĩa lc ip a r u m  is 
sensitive to chloroquine, travellers can either take chlor 5- 
quine or proguanil for prophylaxis. In areas of lir le 
chloroquine resistance travellers can take chloroquine pl iS 
proguanil, while travellers to areas of high iníection risk tr 
vvhere there is chloroquine resístance may take meíloquir e, 
doxycycline, or atovaquone-proguanil (M a ỉa r o n e ) JS 
prophylaxis. Standby treatment with chloroquine is 
recommended for travellers to chloroquine-sensitive are 1S 
who do not take any prophylaxis or who take proguanil ts 
prophylaxis. Atovaquone-proguanil ịM a la r o n e ) ,  art 
mether-lumelantrine (R ia m e t) , or quinine plus doxycydũ le 
or dindamydn are recommended in areas with chloroqui) le 
resistance.

Malaria vacdnes are under development and several a -e 
currently undergoing dinical evaluation (see p. 2398.1).

Prophylaxis during pregnancy. The choice of dru ịs 
for prophylaxis during pregnancy is limited and whenev !r 
possible, women who are pregnant or likely to become o 
should avoid travelling to malarious areas (see also abovt). 
In pregnant vvomen who cannot avoid ưavelling o 
endemic areas, chloroquine may be given alone f >r 
prophylaxis in the few areas where P .Ị a lã p a r u m  is sensiti' e 
to chloroquine, or vvith proguanil in areas vvhere resistan e 
is emerging.2 Folate supplementỉ (íolic add 5mg daữ') 
need to be taken with proguanil. Meũoquine is normal y 
avoided during the ũrst trimester but may be given durit g 
the second and thữd trimesters and CDC22 and UK23' !4 
guidelỉnes consider that it may be used w i th  c a u t io n  in tí e 
íirst trimester, espedally in areas vvhere there is a high ri: k 
of acquiring ỉaldparum malaria. Doxycydine, atovaquoni - 
proguanil (M a la ra n e ) . or primaquine are contra-indicated j n 
pregnant vvomtn by most experts; the B N F  considers th, Ít 
atovaquone-proguanil (M a la ro n e ) should be avoided durii g 
pregnancy unless there is no suitable altemadve. In 
non-pregnant women of child-bearing potential, pregnant y 
needs to be avoided for 3 months after completứ g 
meAoquine prophylaxis and for one wèek after doxycydii e 
prophylaxis.

For pregnant women living in endemic areas, routứ e 
antimalaríal drugs have been shovvn to reduce antenat J 
parasitaemia; đuring Đrst and second pregnandes, sevei: 
antenatal anaemia and perinatal deaths may aỉso be reduce ỉ 
and birth-weight may be improved.25 WHO“ recommenc s 
that, in areas o ỉ  stable bansm ission  of p .  fa lã p a r u m  m a la ri. , 
pregnant women should be given in te rm itten t p rt-  
ventative treatm ent (EPT) with an antimalaríaỉ dniỊ, 
usually pyrimethamine-sulíadoxine (F a n s id a r ) . The fir t 
dose should be given alter quickening in the secon I 
trimester and íurther doses should be given at intervals £ t 
least one month apart. For maximum beneGt 2 or 3 doses c f 
IPT should be gỉven. For íurther ìníormation on the use c { 
pyrimethamine in pregnancy, see under Precautions fcr 
Pyrimethamine, p. 664.1. Pregnant women and the r 
nẽvvbom should aiso sleep under insectidde-treated nets.; 1 
In areas of low or unstable malaria ữansmission, w her: 
pregnant vvomen have low immunity to malaria, use cf 
insecticide-ơeated nets and prompt case management cf 
pregnant women with íever and malarial ilỉness i i 
recommended. In addition, all pregnant women shoul 1 
take ữon and ỉolate supplements.

Prophylaxỉs during breast íeeding. It is generall' 
accepted for most antimalarials that the amounts distribute I 
into breast milk and consumed by nursing iníants are to  • 
small to be harmỉul, aithough they are also too small 11 
provide protection.2’22 However, doxycycline i ; 
contra-indicated during breast íeeding, and advice regard ■ 
ing atovaquone-proguanil {M a ỉa ro n e ) varies: in the UK it i ; 
contra-indicated,23 but in the USA it may be given once th : 
inỉant vveighs over 5 kg;22 both permit use ư no suitabl: 
altemative is available. Meũoquine is probably saíe to use ii 1 
breast-íeeding mothers.23

Prophylaxis in children. Chloroquine and proguani [ 
may be given in scaỉed down doses to children o! all ages bu i

All cross-reíerences refer to entries in Volume A
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the choice of altemative drugs may be restricted, espedally 
in very young children, and consideration should be given 
to whether theữ travel to malarious areas is absolutely 
necessary (see also above). Meũoquine is an optioa ỉor use 
in children and iníants weighing 5 kg or more2 u travelling 
to areas with chíoroquine-resistant p .  f a l â p a n m  and 
atovaquone-proguanil ự đ a la r o n e )  may be given tochildren 
weighing 11 kg or more; the CDC consỉders that it may be 
used in inỉants vveighing at least 5kg. Doxycydine is 
contra-indicated in children less than 8 years of age, and 
higher age lỉmits may apply in some countries such as the 
UK.2-22-23 A s  jn  pregnant women (above), HT is being 
explored as a means of redudng malaria in inỉants in areas 
of sustained high transmission;26 the strategy for iníants 
(IPTi) involves givừig 2 or ĩ  doses of antỉmalarials during the 
first year oí Iife, timed to coindde with routine vacdnations. 
A meta-analysis27 of 6 studies involving iníants In Aírica 
reported that IPTi with sulíadoxine-pyrimethamine 
ự a r t ĩ id a r )  led to a 30% reduction in the inddence of 
clinicấl malaria. For sub-Saharan Aírica, the WHO technical 
expert group on preventative chemotherapy2* has 
recommended that impỉementatíon of IPTỈ with sulía- 
doxine-pyiũnethamine be considered in spedhc areas, such 
as those where there is moderate-to-high malaria 
transmission without high levels of resiỉtance to sulía- 
doxũie-pyiỉmèthamihe (the efficacy of suUadoxine-pyri- 
methamineisdecreasing in many areas,2* and its use as IPTi 
has been shovvn to be of no beneht in areas of very high 
suUadoxme-pyrimethamine resistance2’).

Prophylãxis in  épUepsy. In subjects vvith a history of 
epilepsy, the UK guidelines23 advise that both chloroquine 
and meũoquine are unsuitable íor prophylaxis. In areas 
without chloroquine resistance, proguanil alone is 
recommended. In areas with a high risk of chloroquine 
resistance, atovaquone-proguanil (M a la ro n e ) or doxycydine 
may be considered, but the metabolism of doxycydine may 
be intluenced by antiepileptics. Dapsone with pyrimeth- 
amỉne (M a ỉo p r ím ) was considered to have been of partícular 
value in travellers with epilepsy, espedally children, but is 
no longer available in the UK.

Prophylaxis in  HTV-infected travellers. HIV-infected 
travellers may take chloroquine routinely for antimalarial 
prophylaxiỉ but its potential immunosuppressive effects 
should be recognised; proguanil, meíloquine, or doxycy- 
dine can also be used. Although patients with AIDS may be 
at increased risk of adverse eHects to sulíonamides, a 
combination such as pyrimethamine-sulíadoxine (F ansidữT) 
can be used for standby treatment ií an aỉtemative ũ  not 
available.
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Amodiaquine /SAN, riNNỊ
Ànnọdiactin; Amodiaquin; Amodiaquina; Amodiaquinum; 
'AMOflnaxMH. ' '  ’ :
4-(7-Chloro-4-quinolylamino)-2-(diethylaminomethyl) 
phenol.
C20H22CIN3O=3S5.9
CAS -86-42-0 ■ *
ATC —  P01BA06.
UNII — 220236ED28.

Pharmacopoeias. In In t . and us.
USP 36: (Amodiaquine). Very pale ycllow to light tan- 
yellow, odourless, powder. Practicalỉy insoluble in waten 
slightly solubỉe ỉn alcohol; sparingiy soluble in 1.0N 
hydrochloric add. Store in airtight containers.

Amodiaquine Hydrochloríde /SANH riNNMỊ 
Àmodiaquina, hidrodoruro de; Amodiaquine, Chlorhydrate 
d’; Amodiaquini Hydrochloridum; Hídrodoruro de amodia- 
quina; AMOflMaxMHa rnnpoxnopnn.
4-(7-Chloro-4-quinolylamino)-2-(diethylaminomethyl) 
phenol dihydrochloride dihydrate. 
CMHaC^O^HCUHaOMóA.S
CAS —  69-44-3 (ơnhydrọus amodiaquine hydrochloríde); 6398- 
98-7 (amodioquine hydrochtoride dihydràte).
ÁTC — P0IBÀ06.
UNII — K6PW2S574L

P h a r m a c o p o e ia s . In F r„  In L , and us.
USP 36: (Amodiaquine Hydrochloride). A yelIow, odour- 
less, crystalline povvder. Soluble 1 in 25 of water and 1 in 78 
oỉ alcohol; very slightiy soluble in chlorotonn, in ether, and 
in benzene. Store in airtight containers.

Sorption. For reíerence to loss of amodiaquine hydro- 
chloride from Solutions during membrane Elơation, see 
Chloroquine, p. 6Ỉ0.2.

Uses and Administration
Amodiaquine is a 4-aminoquinoline antimalarial with an 
action similar to that of chloroquine (p. 6S0.2). It is as 
eữective as chloroquine against chloroquine-sensitive 
strains of P la sm o d iu n t Ị ,'a làparum  and is also effective against 
s o ia e  dtioroquinc-resistant strains, although reslstance to 
amodiaquine has developed and there may be partial cross- 
resistance between amodiaquine and chloroquine. To 
prevent the emergence and spread of drug resistant parasites 
VVHO recommends that amodiaquine be gỉven vvith an 
artemisinm derivative, such as artesunate, for the treatment 
oỉ uncomplicated ỉalãparum malaria or chloroquine- 
resiỉtant vivax malaria. Amodiaquỉne is not recommended 
for the prophylaxis of malaiia because of resistance and the 
risk of major toxicity.

Amodiaquine is given orally as the hydrochlorìde, but 
doses are expressed in teims oỉ amodỉaquine base; 
amodiaquine hydrochloríde 260 mg is equivalent to about 
200 mg of amodiaquine base. For the treátment oí 
íalciparum malaria and uncomplicated chloroquine-resis- 
tant vivax malaiia in adults and children 5 months oí age 
and older, a total dose oỉ 30mg/kg ũ  gi ven over 3 days 
(lOmg/kg daily for 3 days). Treatment of vivax malaria 
must be followed by radical cu re with primaquỉne.

A Exed-dose combination product of amodiaquine and 
artesunate (ASAQ) has been developed in order to improve

panent adherence and avoid monotherapy, thereby 
decreasing the risk of acquired drug resiỉtance, and is 
available in some countries.
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Administration in children. Amodỉaquine may be used in 
children ỉrom 5 months of age for the treatment of 
uncomplicated faỉdparum malaria. or uncomplicated, 
chloroquine-resistant vivax malaria; doses are the same as 
for adults (see above).

Reỉerences to the use of amodiaquine-containing 
thérapy in children.
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Adverse Effeđs and Precautions
A s  ỈO T  Chỉoroquine, p. 631.2, although amodiaquỉhe was 
associated with hepatitis and a much higher inddence of 
agranulocytosis when it wãs used for the prophylaxỉs of 
malarìa.

Incidence of odverse effects. Eariy isolated reports of 
severe neuơopenia vvith amodiaquine usually concemed 
use in anti-inflammatory doses ỉor rheumatoid arthritis, 
but there was a duster of cases in 1986 assodated vvith its 
use in malatia prophylaxis.1 In all, 23 cases of agranulo- 
cytosis, 7 of vvhich were /atal, were reported in the UK, 
USA, and Switzerland during a 12-month period ending 
March 1986. Nearly all of thèse patients had used the drug 
at a dosage of 400 mg weekly and the periods of exposure 
ranged ỉrom 3 to 24 weeks.‘ Some of these patients also 
had eviđence of lỉver damage' and there have been other 
reports of hepatotoxidty assodated with the prophylactic 
use of amodiaquine.2 Examination of data submitted to 
the UK CSM3 suggested that the írequency of adverse 
reactỉons to amodiaquine was about 1 in 1700 for serìous 
reactions, 1 in 2200 íor blood disorders, 1 in 15 650 for 
serious hepatic disorders, and 1 in 15650 for -íatal rcac- 
tions. In contrast the bequency of agranulocytosis in users 
in France4 has been estũnated to be 1 in 25 000. World- 
vvide* the risk of severe reactions appears to be betvveen 1 
in 1000 and 1 in 5000. The manuỉacturers reportedly had 
42 cases of serious adverse eữects during amodỉaquine 
prophylaxis, between 1985 and 1991; there were 28 cases 
of agranulocytosis (9 deaths) and 14 of hepatiós (3 
deaths).’

In contrast, the risk of adverse events when amodiaquine 
is used for treatment, rather than prophỵlaxíỉ of malaria 
appears to be substantially lower, likély because the 
relatively shorter courses used for treatment are assodated 
with lovver cumulative drug exposure than with prophy- 
laxis.6 Certain populations may be at higher risk hovvever, 
and in a cohort study7 o í  cbildren being ưeated ỉor malaria 
in Uganda, ưeatment vvith amodiaquỉne plus artesunate led 
to a signUicantly higher risk of neutropenia in HTV-inlected 
children compared with HTV-uniníected children (44% and 
6% respectively); rísk vvas highest among chiỉdren also 
receiving antireưovữal therapy (particularly regimens 
containing ãdovudine).

. It has been suggested that an immunological reaction to 
amodiaquine qulnone ỉmine, which can be produced by 
autoxidation among other processes, may partially account 
for amodiaquine's greater tendency to induce agranulo- 
cytosis compared with dtloroquine.*-9

The acute toxidty of amodiaquine appears to differ bom 
that of chloroquine in that there have been no reports of 
cardiovascular symptoms aíter overdosage with amodỉa- 
quine10 but intoxication with amodlaquine is álso ỉar less 
bequent than chloroquỉne poisoning. Hovvever, large doses 
of amodiaquine have been reported to produce syncope, 
spastidty, convulsions. and involuntary movements.10

1. A nonym ous. A m od ỉaqu ỉne  a n d  ag ranu ỉocy to sỉs. W H 0 D ru g  ỉn / 1987; ỉ :
5 -6 . - - ■ •

http://www
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http://whqlibdoc.who.int/publications/2010/
http://www.who.in%c6%b0raalaria/publ%c3%8ccadoiis/atoz/mal_
http://www.who.lnt/csr/resources/pubHcadons/dnigresist/malai1a.pdi
http://whqlibdoc.who.int/hq/2005/WHO.HTM_MAL.2005.1105.pdf
http://www.britishinfeCTion.org/dnipal/sites/default/files/MalariaAJgo-rithm07.pdf
http://www.britishinfeCTion.org/dnipal/sites/default/files/MalariaAJgo-rithm07.pdf
http://www.hpa.org.uk/web/HPAwebFUe/HPAweb_C/ll94947343507
http://www.cdc.gov/
http://www.cdc.gov/malaria/resources/
http://wwwjrcog.org.uk/flks/ioog-corp/
http://wwwnc.cdcgov/trave%e1%bb%89/
http://wwwJipa.org
http://wwwjcog.org.uk/flIes/rcog-corp/
http://www.whoJn%c6%b0ma%e1%bb%89aria/
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Pregnancy. A study' to assess the saíety and efficacy of 
amodiaquine or amodiaquine plus suHadoxine-pyrimeth- 
amine in 900 pregnant women (in their second or third 
trimester) reported that PCR-corrected parasitological íail- 
ure by day 28 was 14%, 11 %, 3%, and 0% in those given 
chloroquine, sulfadoxine-pyrimethamine, amodiaquine 
alone, and amodiaquine plus sulỉadoxine-pyrimethamine, 
respectively. No serious adverse eííects were reported.

WHO considers that amodiaquine may be an altemative 
to chloroquine for ưeatment of malaria due to p . v iv a x  
during pregnancy (see Treatment of Malaria duríng 
Pregnancy, under Malaria, p. 644.1).

1. T ag b o r H. t í  a l. £ fficacy , sa íety , an d  to le rab lỉiiy  of a m o d iaq u in e  p lu s 
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Pharmacokinetics
Amodiaquine hydrochloride is readily absorbed (rom the 
gastrointestinal tract. Amodiaquine is rapidly convened in 
the liver, Via the cytochrome P450 isoenzyme CYP2C8, to 
the active metabolite desethylamodiaquine. only a 
negligible amount of amodiaquine being excreted 
unchanged in the uríne. The plasma elimination half-life 
of desethylamodiaquine has varied ửom 1 to 10 days or 
more. Amodiaquine and desethylamodiaquine have been 
detected in the urine several months aíter use.
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Preparations
Proprietary Preporations (details are given in Volume B)

Sỉngle-ingredient Pr*parotíons. Fr.: Flavoquinef; India: Baso- 
quint; Camoquint.

Muhi-ingrodient Preparotiom. Beĩg.: Amonatet; Chinar. Artemo- 
di; Gr.: Arsuamoon.

Phomnocopoeid  PreporaHons
USP 36: Amodiaquine Hydrochloride Tablets.

Artemisinin Derivarives
ÍẠrternỉsininárderivados.

Artemether (BAN, USAN, ríNNỊ
Ầrteméettèrl;; Àrtèmeter; Artemétér; Ầrtemetero; Arté- 
méther; Artemetherum; Dihydroartemisinin Methỳl Ethen 
Dihydròqingháósu Methyl Ether; o-Methyldihydroartemisi- 
nin; SÀ/i-224; À p T e M e re p .
<3fi,5a5,6/?,8aS(9/?,Ị0S(l 2/?,12a/?)-Decahydro-10-methoxy- 
3,6,9-trimethyI-3,12-epoxy-12H-pyrano[4,3-y]-l ,2-benztxJiox- 
eptn.
C,6Hj60s=298.4 
CẢS —  71963-77-4.
ATC — P01BE02.
UNIÍ—C7D6T3H22I:

Pharmacopoeias. In C h in . and ỉn t.

Aitemisinin ỊríNNỊ

'Árteannuin; Artemisiini;.Artemisininạ; Artemisỉnine; Artémi-I 
sìniné; Artemisiriinum; Huặnghuahaọsự Qinghaosu; Apĩe-
MM3MHMH.
(3/?,SaS,6/?,8ạS(9R,12S,1?a/?)-Octahydro-3(6,9-trimethyl-3,12- 
époxy-12W-pyrano[43-yí'^-benzodioxepin-l 0(3H)-one. 
C15Ha05=2ẹÌ3 
CAS — 63968-64-9. ■'
ATC — P01BEỌỊ.
UNIt —  9RMU91NSK2.

Pharmacopoeias. In C hirt.. In t . , and V ũ t.

Artemotíl (riNNỊ

Artémotil; Ầrtemotilo; Artemotilum; Beta-arteẹtheó bịhy- 
droartemisinin Ethyi Etheọ Dihydroqinghaosu Ethyl Ether; 
SM-227; ApreMOTvui.
(3fi3aS,6fl,8aS.9fl,10S,l 2/?,12afl)-Decahydro-l O-ethoxy-3,6,9- 
trimethyl-3,12-epoxy-l 2H-pyrano[4,3-ý]-1,2-benzodioxepin. 
C,7H2Á=312.4 
CAS —  75887-54-6.
ATC — P01BE04.
UNII —  XGL7GFB9YI.

Pharmacopoeias. In In t.

Artenimol (USAN, riNNi

Arténimol; Artenimolum; Dihydroartemisinin; Dihydroqin- 
ghaosu; ApĩeHHMO/1.
(3/?,5aS,6fl,8aS,9/?,l 0S,12fl,12a/?)-Decahydro-3,6,9-trimethyl-
3.12- epoxy-l 2H-pyranot4,3-j]-13-benzodioxepin-10-ol. 
C,5HjA=284.4
CAS — 81496-81-3.
ATC — P01BE05.
UNII —  6A9O50735X.

Pharmocopoeias. In C hín , and In t .

Artesunate IBAN; USAN, ríNNi 
Artesunat; Artésunate; Artesunato; Arresunatum; Apĩe3yHaT. 
(3fl,5aS,6ff,8aS,9/?,l 0S,12fl,l 2a/?)-Decahydro-3,6,9-trimethyl-
3.12- epoxy-12H-pyrano-[4,3-/H,2-benzodioxepin-10-oỉ 
hydrogen succinate.
C,9H2bÒ8=384.4
CAS — 83507-69-1; 88495-63-0; 182824-33-5.
ATC — P01BE03. 
u m  —  60W3249T9M.

Phamnacopoeias. In In t. and Viet.

Sodium Artesunate ỊBANM, riNNMi

Artésunate de Sodium; Artesunato sódico; Dihydroartemi- 
sinin Hemisuccinate Sodium; Dihydroqinghaosu Hemisucci- 
nate Sodium; Natrii Artesunatum; SM-804; Haĩpnii 
ApTe3yH3T.
(3/?,5aS,6/?,8aS,9/?,10S,12R,\2afl)-Decahydro-3,6,9-trimethyl-
3.12- epoxy-12H-pyrano-[4,3-ỵ]-l ,2-benzodioxepin-10-ol 
hydrogen sucdnate sodium. :
C,9H2ANa=406.4 
CAS —  82864-68-4.
UNII — CN5E49Z611.

Uses and Administratioh
Artemisinin is a sesquiterpene lactone isolated hom 
A r te m ừ ú t  a n n u a , a herb that has ưaditionally been used in 
China for the tteatment of malaria. It is a potent and rapidly 
acúng blood schizontodde active against p la s m o d iu m  v iv a x  
and against both chloroquine-sensitive and chloroquine- 
resistant sơains of p . [ a là p a m m .

Artemisinin has been given orally or reaaUy in the 
Lreatment of malaria (see p. 649.1); regimens were oíten 
empirícal with typical rectal doses ranging from 10 to 
40 mg/kg daily over a variable number of days. Hovvever, it 
has largely been replaced in practìce by its derivatives such 
as artemether and artesunate.

The íollovving o ra l doses are recommended by WHO for 
the ưeatment oỉ uncomplicated (aldparum malaria.

Artesunate, when used vvith other antimalarials such as 
amodiaquine, medoquine, or pyrimethamine-sulíadoxine, 
is gi ven orally to provide a target dose of 4 mg/kg once daily, 
for 3 days.

Artenim ol is given with piperaquine orally to provide a 
target dose oỉ 4mg/kg once daily, íor 3 days.

A rtem ether is given orally vvith lumeíantrine to 
provide a target dose of 1.7 mg/kg twice daily, for 3 days.

Fixed-dose combination produas containing an artemi- 
sinin derivative and another antimalarial have been 
developed in order to improve patient adherence and 
avoid monotherapy, thereby decreasing the risk of acquữed

drug resistance; these ỉormulatìons are recommended ovei 
co-packaged or loose tablets combinations. The (ollovvlng 
fixed-dose combinatìons have been licensed for use in some 
countries:
• artemether with lumeíantrine (for íurther dosing 

inỉormatíon, see under Lumeỉantrine, p. 656.3)
• artenimol vvith piperaquine (for hưther dosing iníorma- 

tion, see under Piperaquine, p. 659.3)
• artesunate with amodiaquine
• artesunate vvith pyronaridine phosphate (for (urthei 

dosỉng iníormation, see under Pyronaridine Phosphate, 
p. 664.3)

For p a r e n te r a l use in severe malaria, WHO recommends 
artesunate  2.4mg/kg intravenously or intramuscularly, 
repeated aỉter 12 and 24 hours and then once daily 
thereaíter. The patient should then be ưansíerred to an 
approprỉate oral regimen (see p. 644.1) aỉter at least 24 
hours of parenteral therapy and complete a full course oi 
oral treatment. Altematively, in the USA a 5-dose regimen 
of 2.4 mg/kg intravenously at 0,12, 24,48, and 72 hours has 
been recommended, vvith oral íollow-on treatment using 
atovaquone-proguanil (M a la r o n e ). doxycydine, dinda- 
mydn, or mefloquine.

If artesunate is not available, intramuscularartemether 
may be substituted in a dose of 3.2 mg/kg on day 1, (ollovved 
by 1.6mg/kg daily thereaher. Artemotil may also be used 
intramuscularly íor the treatment of severe íaldparum 
malarìa; the suggested regimen is an initial dose ol 
4.8mg/kg, evenly divided over both anterior thighs, 
followed by doses of 1.6mg/kg given aíter 6, 24, 48, and 
72 hours (injected into altemating thighs).

where rccta l artesunate is required for pre-referral 
treatment of severe malaría, a single dose oí lOmg/kg has 
been recommended.

For details of doscs in children, see belovv.
Other derivatives of artemisỉnin are under investigation 

or commerdal development (see Administration of 
Artemisinin Derivatives, belovv).
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Administration of ortemisinin derívatíves. To overcome 
the poor solubility of a n e m is in in  in water several dosage 
ỉorms and routes have been tried. More potent derivatives 
vvith more suitable pharmaceutical properries have also 
been developed, notably the methyl ether derivative, arte-  
m e th e r , and the ethyl ether derivative, a r te m o til, vvhich are 
more lipid soluble; the sodium salt of the hemisucdnate 
ester, io d iu m  a r te su n a te , vvhich is soluble in vvater but 
appears to have poor stability in aqueous Solutions; and 
s o d iu m  a r te lin a te , vvhich is both soluble and stable in water. 
The active metabolite of these derivatìves, a r te n im o l, has 
also been developed as a pharmaceurical preparation. 
Other derivatives that have been studied include a r te Ị le n i  
and a lp h a -b e ta  a r tce ther .

Several preparatíons of artemisinin derivatives are 
available either commerdally or ỉor studies organised by 
bodies such as WHO. These indude oral íormulations of 
artemether, artesunate, artemisinin itselí, and artenimol; 
inưamuscular ỉormulations of artemotil, artemether, and 
anesunate; intravenous íormulations of a r te lin ic  a c id  and 
artesunate; and suppositories of artemether, artemisinin, 
artesunate, and artenimol.

Administration in children. The artemisinin derivatives 
may be used in inỉants and children ỉor the treatment of 
both uncomplicated íaldparum malaría and severe mal- 
aria; the main derivatives currently in use are artesunate 
and artemether. For uncomplicated íaldparum malaria 
WHO‘ recommends that combinations based on the same 
artemisinin derivatives as in adults be used, in equivalent

AU cross-reíerences reíer tỏ-entries in Volume A
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doses per kg body-weight (see p. 648.2); the speciữc com- 
binadon chosen vvill be inAueaced by the saíety and toler- 
ăbility oí the parmer drug.

For treatment o ỉ severe malarìa, WHO‘ recommends 
initìal parenteral therapy (preíerably with anesunate) 
Íollovved by a completẽ course o ỉ ăn appropriate oral 
regimen (see p. 644.1) once the patient has completed at 
ĩeast 24 hours of parenteral therapy, and can tolerate oraỉ 
medication. The following parenteral doses are recom- 
mended:
• artesunate 2.4mg/kg intravtnously or intramuscularỊy, 

repeated after 12 and 24 hours and given once daìly 
thereaíter

• artem ether 3.2mg/kg inữamuscularly, foUowed by
1.6 mg/kg daiỉy thereaíter

Bectal artesũnate may be used íor pre-reỉenal treatment of 
severe malaria in children in the same doses as for adults 
(see p. 648.2).1

Altematively, in the USA2 a 5-dose regimen of 
axtesunate 2.4mg/kg ừítravenously at 0, 12, 24, 48, and 
72 hours (íollovved by treatment with atovaquone- 
proguanil (Malarone), dindamydn, or meũoquine) has 
been recommended íor ưeatment of severe malaiia.

A systemadc review3 has shovvn that oral íormulaúons 
(granules, oral suspensions, or dispersible tablets) of 
artemisinin-combinatìons that were designed spedBcally 
for paediatric dosage resulted in improved tolerance of 
therapy, with no loss oí eHĩcacy.

1. W HO. G u U d ừ u s/o rth e  tre a ữ n e n ta /m a ia ria  2 nde tL G eneva :W H O ,2Ú lO .
A vailab te  a t :  h c tp : / /w h q lib d o c w h o in ơ p u b B a Q o 03/2010/
97 8 9 2 4 1 5 4 7 925 .eng4H Ìf (accessed  0 9 /0 7 /1 0 )  u p d a te  (issucd Aprỉỉ 
2011), avaỉU b ie  a t :  h tc p ://w w w .w h o .ỉn Ư n u U ria /p u b ỉỉca tỉo n ỉ/a to z / 
m a l_ trea ic h íld _ rev is ed .p d f (accessed  2 0 /0 5 / u )

2 . A m erican  A Cadem y o f  P ed ỉa trics . 2012  R ed  B o o h  R epart o fth e  C am m ittet an 
bự eetìou s D ừ ea ses. 2 9 th  e d . E ỉk  G rove VUỈage, Illinois, USA: A m erican 
A cadem y  o f  P ed la trics , 2012 .

3. K u rth  F, e t a i. p o  p a e d ỉa m c  d ru g  ỉo rm u la tio o s  o f  a rtem ỉsỉn ỉn  
c ocnb ỉna tỉon  th e ra p te s  im p to v e  th e  tr e a c m c a t  QỈ ch ild ren  vrtch n u ỉa ria?  
A s y s te n u tỉc  re v ie w  a n d  m e ta -a n a ly s is . L a ru e t ĩn Ịè ữ  D ừ  2010; 1 0 :1 2 5 -  
32.

Malaría. A systematìc revievv1 has suggested that intra- 
venous artesũnate should be the treatment of dioice ỉor 
adults and children vvith severe malaria (p. 644.1) in all 
géographỉcal regions of the worid. VVHO2 sứniiarly recom- 
mends artesunate, given intravenously or intramuscularly, 
as the preíerred ưeatment for sevẹre malaria in both 
adults and children; intramũscular artemether or par- 
enteraỉ quinine can be considered vvhere parenteral arte- 
sunate is not available. Rectal artesunate has been success- 
íul and is recommended by WH02 ií parenteral therapy is 
not possible. In acute uncomplicated malaria artemỉsinin 
derivatives are usually given orally. Those used have been 
artemisinin, artemether, artenimol or artesunate.

Aỉthough the increasing Brst-Une use of artemisinin 
derivatives has been driven by the development ol 
resistance to conventional treatment resistance to this 
class of drugs has begun to develop in its tutn, and no new 
group of drugs is yet in a position to replace them; treatment 
of artemisinin-resistant malaria vvill require optìmisation ol 
combinations of existing dmgs.3

1. S ỉn d a ỉr  D, e t a i. A rte su n a te  v e rsu s q u ln ỉn e  ỉo r  trea tỉn g  severe m aỉaria. 
A vaỉtab le  ỉn  T h e  Cochrm ne D atabase  o ỉ  S ystem atỉc  R c v ie w i Issue 3. 
C h ỉch e s ten  J o tu i  YVUey: 2011  {accessed 0 8 /0 7 /1 1 ).

2 . W H O . G u id e ỉin e t / o r  th e  trea tm en t o f m a ỉa ria . 2nd  e d . G eneva: W HO, 
2010. A vattab ỉe  ar. h ttp ://w h q lib d o c .w h o .ritt/p u b lica d cn s/2 0 1 0 / 
9 7 8 9 2 4  i 547925_eng .pd f (accessed 0 9 /0 7 /1 0 )  U pdate ỉssued (April 
2011), avaỉlab le  a c  b ttp ://w w w .yvhữ .ỉnƯ m aia ria /pabH catíon ỉ/a toz / 
m a l.tr e a tc h ild .r e v is e d .p d f  (accessed 2 0 /0 5 /1 1 )

3. D o n d o rp  AM. et a i  A n era ls in in  resis tance: c u rren t s ta tu s  an d  scenarios 
ỉo r  c o n u in m e n t .  N a t R ev  M ia v b io l 2010; 8 : 272 -80 .

Schistosomkiỉis. Findingỉ of a ređuced imensity of Sứiisto- 
soma mansoni inlection in patients treated with sodium 
artesunate for malaria1 prompted turther inveỉtigation 
into the use of artemisinin derivatíves for the control of 
schistosomiasis (p. 148.1). A double-blind placebo-con- 
trolled study2 in children negadve for s. mansani lound a 
signidcandy lower inddence of infectíon in those given 
artemether orally. There was also a signiíìcant reduction 
in the prevalence o i Piasmodium / 'aỉãparum iníectìon. Some 
studies in China have coníirmed the beneỉits of arte- 
mether or artesunate, often vvith praáquantel, agaỉnst s. 
japanicum? Another, open-ỉabel study appeared to suggest 
that a combinaóon o( meỉloquine vvith artesunate was 
ettective against s. ham atobium  and s. mansoni, see 
p. 657.3. However, in a randomised, double-blinđ, place- 
bo-comrolled study,4 combinarion therapy with arte- 
mether plus praãquantel vvas no more effecdve in the 
treatment of acute s.ịaponia im  iníection than praiiquantel 
alone.

1. D e ơ c r c q  D, e t a i. E fficacy o f  a rte su n a te  a gain st S ch lsto ỉom a m ansooỉ 
in íe c t ỉo n s  ín  R lch a rd  TolL S e n e g a l  T rtB ứ  R  Soc T ro p  M ed  H yg  2000; 94: 
9 0 -1 .

2 . U a in g e r  S ,t ía L  O ra l a rte m e tb e r  ỉo r  p re v e n tío n  o ỉ Schỉstosom a manaooỉ 
ĩn íe c t io n : candoxnỉseđ co n tro ỉ ỉed  triaL la n e e t 2000; 3 5 5 :1 3 2 0 -5 .

3. X ĩao S-H . D e v e lo p m e n t o f  a n d sđ ú s to so ro a ỉ d rugs ỉn  Chỉna. w ỉtb  
p a x ticu ỉa r  c o o rid e ra r io n  t o  p r a ầ q u a m e l a n d  th e  a rte m iá n in s . A a a  Tra p  
200 5 ; 9 4 :1 5 3 - 6 7 .

4. H ou  XY, et a l. A  ran d o m ize d , d o ub le -b lỉnd , pỉacebo-controU ed ư ia ỉ o i 
sa íe ty  a n d  e£ficacy o f  c o m b in e d  p ra r iq u a n te l a n d  a n e m e th e r  treacm ent 
for a cu te  sd ủ s to sõ m ia ris  ja p o n ỉc à  ỉn  C h ín a . B u ữ  W H 0  2008; 8 6 :7 8 6 -9 5 .

A d v e r s e  E f fe c t s  a n d  P r e c a u t ị ọ n s

Artemisinin and its derivatives appear to be generally well 
tolerated, although there havẽ been reports of mild 
gastrointestiiial distutbance (including nausea, vomitìng, 
diarrhoea, and abdominal pain), pruritus and rash, 
dizãness, headache, tinnitus, neuơopenia, elevated liver 
enzyme values, and ECG abnormalities induding prolonga- 
don of the QT interval. Some parenteial artemisinin 
derivatìves are ỉonnulated in sesame oil, which may rarely 
cause severe allergic reactìon.

Evidence of severe neurotoxidty has been seen in 
tmimalí given high doses.

General reỉetences to adverse ettects assodated with 
anemisinin derivatíves.

L  Price  R. e t a L  A dverse  eỉEects ỉn  p a tỉe n ts  w tth  a c u te  ỉa ltíp a n im
tre a te d  w ỉth  a rte m ỉs ỉn m  d e riva tives. Am  J  T rá p  M ed  H yg  1999; 6 0 :5 4 7 -  
55.

2. M edb l B, e t a ĩ. P h a n n a co lđ n e ric  a n d  Rndcoỉogỉcaỉ p ro ữ le  o ỉ  a rtem ỉsỉn ỉn  
com pounds: a n  u p d a te . Pharm aeo Ịogy  2009 ; 8 4 :3 2 3 - 3 2 .

3. E S erth  T, K a ỉn a  B. T o x ỉd ty  o f  th e  an tim a ỉa ria ỉ a rte m ir in m  a n d  ỉts 
de rva tìves [sỉc]. C rít R ev T a x ieo l 2010; 4 0 :4 0 5 -2 1 .

Effeds on die biood. For a report of severe haemolytíc 
anaemia occurring in patíent aỉter ta láng artemether- 
lumeíantrine and mentíon oE neuưopenia in HlV-inỉected 
padents treated with amodiaquine-artestmate, see 
p. 656.3 and p. 647.3 respectìvely.

Effeds on the h ea rt Bradycardia was teported in 10 of 34 
padents who received artemether orally for 4 days.1 Other 
ECG abnonnalitìes, such as QT-interval prolongation, 
have also been reported, although most studies have 
found no such eữecK.2

1. (U rb w an g  J. e t ứ L  C o m p a iỉso n  o i o ra l a rtem ettaer a n d  m e ũ o q u in e  in  
a c u te  u n c o n tp U a te d  ỉa ld p a r u m  m a ỉa ria . La tteet 1992; 340 : 1245-8 .

2. W HO. G u id e lin e s Jb r  th e  trea tm en t o f m a ỉa ria . 2 n d  ed . G eneva: W HO,
•2010. A vaH abỉe a t: h ttp : //w h q ỉ3 )d b c w h o Jn t/p u b U c a d o n s /2 0 1 0 /
97892415 4 7 9 2 5 .e n g .p d f  (acosssed  2 5 /05 /11 )

Effects on the Ever. Acute hepatìđs was reported in a 
padent vvho took a hetbal supplement supplying artemisi- 
nin 7.5mg/kg daily for 10 dãys;1 when thè sũpplement 
was stopped, the patíent's symptotns and liver hincdon 
tests retumed to noimal over a 2 week period. Analysis of 
the supplement condrmed the presence and quantìty of 
artemisinin and the absence oỉ other contaminants or 
pharmaceutícally acdve ingredients.

1. C D C  H epa titís  te m p o ra lly  a s so d a te d  w ỉth  a n  h e rb a ỉ supp ỉem en t 
c on ta ỉn ỉng  a rte m is in ỉn  -  W a sh in g to n , .2006. M M W R  2009; 5 8 :8 5 4 -6 .

Effects on the nervous System. Neurotoxidty has been 
reported in aninuđs given ártemotíl or artemether; toxìdty 
appears to relate to the sustained blood concentradons 
that occur after intramuscular administratíoa and is much 
less hequent when similar doses are given by the oral 
route or when similar doses of water-soluble anemisinm 
derivatíves (such as artesunate) are used.1 Clinical studies 
in humans have so far íailed to show similar Sndings. 
Hovvever, there has been a report2 of acute cerebellar dys- 
tunctíon maniíesting as ataxia and slurred speech in a 
padent who took a 5-day course of oral artesunate. Tre- 
mor, lack of coordinatíon, resdessness, anxìety, hypetre- 
flexia. and spastídty wcre ako reported3 In a patíent mis- 
diagnosed with malaria and ơeated vvith five 10-day 
courses of actesunate, and One 10-day course of chloro- 
quine (p. 650.1). Symptoms improved markedly once the 
drugs were stopped, and neurotoxidty was felt to be a 
cumulative result ot multiple artesunate counes, although 
chloroquine use may have also contributed.

1. W HO. G u id e iin e s th e  trea tm en t o f m a la ria . 2 n d  ed. G eneva: VVHO. 
2010. A vaỉU b le  a n  h ttp : //w h q ỉlb d o c  w ho.lnƯ pubH ca tions/2010/ 
97892415 4 7 9 2 5 .e n g .p d f  (accessed  25 /0 5 /1 1 )

2. M iỉler LG. P a n o s ỉa n  CB. A tax ỉa  a n d  s ỉu rred  speech  a fte r  a n esu n a te  
trea tm e n t ỉo r  b ỉd p a r u m  m a la r ia . N  E n g U  M cd  1997; 336 : 1328.

3. F ranco -P aredes c  e t a i. N eu ro to x id c y  du e  to  a n tlm a lad a ỉ the rapy  
a sso d a ted  w ich  m ỉsd ỉagnosỉs o f  n ta ỉaria . Q ừ t ĩn fe ứ  D ừ  200 5 ; 4 0 :1 7 1  o - l .

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Poiphyria Centre (NAPOS) and 
the Poiphyrìa Centre Sweden, dassiEes the combination 
of artemether plus lumeíantiine as probably porphyrino- 
genic it should be presctibed only for compelling reasons 
and precautions should be consỉđeređ ỉn all patíents.1

For a điscussion of th e  use oỉ other andmalarials in 
patients with porphyria, see under Precautions for 
Chloroquine, p. 653.1.

1. T h e  D ru g  D a tab a se  fo r A cu te  P o rphy ria . A vaỉỉab ỉe  a n  h trp ://w w w . 
d ru g s-p o rp h y ria .o rg  (accessed  12 /10 /11 )

Pregnancy. Artesunate or anemether vras tised to treat 
multidrug-resistant {áldparum malaria in 83 pregnant 
women in Thailand; of 73 pregnandes resulting in live 
births none shovved evidence of any congenital abnormal- 
ity.1 Sixteen of the women were given artesunate during

the first trimesten ot these, 12 had noimal deliveries. 1 
was lost to study, and 3 had spontaneous abortions.

No undue adverse eỉỉects on the neonates occurred in a 
study2 involving 45 women treated for multídrug-resistant 
malariâ during their second or third trimester ot pregnancy 
with either artemether or artemether plus meAoquine. 
Intramuscular artemether was also used to treat chloro- 
quine/quũũne-resistant íaldparum malaria in 28 pregnant 
vvomen in eastem Sudan. Artemether was given to 1 
woman during the first trimester, to 12 during the second 
trimester, and to 15 duiihg the thỉrd trimester. One baby 
was delivered at 32 weeks but died 6 hours laten aỉl the 
other babies were delivered at full term and there were no 
reports of congenital abnonnalities.3

WHƠ* recommends that, whẹre available, artesunate is 
the first opdon, and artemether is the second, for the 
parenteral treatment of sevére ỉaldparum malaria during 
the second and third trimesteis. In the first trimester, until 
more evidence becomes available, aitesunate may be 
conãdered as an option.

1. M cGready R,  e t <u. A rtem istn in  d e riva tỉves  ỉn  th e  o e a a n e n t ' o f
ỉa ld p aru m  m alaria  ỉn  p reg n an cy . T ra m  R  So e T rá p  M ed tìy g  1998; 92 : 
430-3. . " .

2. Sowunmỉ K e ta L  Randomõed triaỉ oỉartemether vexsus anemether and 
meSoquine for the oeacmem of diỉoĩoqaỉne/súỉadoxỉne[sỉc]-pyTỈmeứi- 
amỉne-resisam bỉc îanim maỉaria đuring pregnancy. /  O bstet G yrtaeeel 
1998; 18: 322-7.

3. Adam ItíaL  Aĩtemether ỉn the treacnent of bldparam maỉaxỉa during 
pregnancy ỉn easem Sudan. 7>anr R  Soe T ro p  M ed  H yg  2004; 9& 509-13.

4. WRO. ĩn tem ad o ru d  tra v e ỉ a n d  h e a ỉth . 2011 ed. AvaUable an http://www. 
whoJnƯỉth/en (accessed 25/05/U)

Interađions
Use of artemisinỉn derivatives with drugs that prolong the 
QT interval shouỉd be avoided ư possible; caiitíon iỉ advised 
when artemisinin detivadves are given vvith other 
antũnalaiials that have thiỉ propensity.

Artemisinin has been rẹported to be a potent ỉnhibitor oỉ 
the cytochrome P450 isoenzyme CYP1A2,1 and might 
interact with drugs metabolised Via thù erưyme (such as 
theophylline). In contrást ỉt is said to be an inducer of 
CYP2A6,2 although the dinical ỉmplications of this are 
undear.

ỉ. Bapiro TE, et a ỉ. Anemỉsỉnỉn and thiabendaxoỉe are pocent inhibiton of 
cytochrome P450 1A2 (CYPỈA2) acdvỉty ỉn humans. E ttr  J  ơ ìn  
p h a m a a ỉ 2005; 61:755-61.

2. Aỉũnus S .đ a L  Anemlrinin and CYP2A8 acnviry In heaỉthy subject5. E u r  
J  Q m  Pharm aeoỉ 2008; 64: 283-92.

ỡrapefruif ịuice. The oral bioavaiỉabỉlỉty of artenxether 
may be increased ư taken with grapeíruỉt iuice.1

1. van Agtmaei MA, *t aL The effect of grapeừult juke on the time- 
dependenc deđme o i artemether plasma leveỉs ỉn heaỉthy subjeas. ơ in  
ĩh a rm a eo ỉ Th er 1999: 66:408-14.

Pharmacokinetìcs
Peak plasma concentrations o l  a r te m ừ in in  occur about 3 
hours aher an oral dose, and 11 hours after a rectaỉ dose. It 
undergoes hepatic metabolism, mainly. Via the cytochrome 
P450 isoenzyme CYP2B6, and is a potent inducer o i  its own 
metabolism; very littỉe aitemisỉnin ỉs recovered in the urine, 
and inactive metabolhes are excreted in the' bile. The 
elimination halỉ-Uie of anendsmin is about 2 to 3 họurs.

A rtem ià r tìn  d a i v a ứ m  are rapidly absorbed after an orai 
dose, with peak-plasma concentraũons occurring after less 
than an hour fõr artesunate, and after 2 to 3 houts ỉor 
artemether. Peak-plasma concentratỉons occurlater (at 4 to 
7 hours) when artesunate is given rectally. Absorptión of 
inưamuscular artemether is highly variable, with peak- 
serum concentrations occutiing anyvvhere from 2 to 10 
hour after a dose. For intramuscular anemoúL absotptìon is 
even slower and more etratic, with some padents having 
unđetectable plasma concemraúons untìl more than 24  
houis after a dose.

Aíter absorption, artemisinin derivatìves (but not 
artemisinin itselí) are rapidly bỉotransỉormed to the active 
metabolite artenimol (dihydroartemisinin). Biotransỉoima- 
don oỉ artesunate by hydrolysis is aỉmost immedỉate, such 
that artesunate is oíten regarđed as a prodrug. In contrast, 
biotransỉotmatìon oỉ artemether and artemotil OCCUIS more 
slovvly, Via CYP3A4-mediated demethylation. Artenimol is 
ultimately converted to inactive metabolites Via cytochrome 
P450 and other enzyme Systems, which are then êxcreted in 
thè bìle. The elimination halí-Uíe of artemethèr can range 
hom 2 to 12 hours in padents with malaria. There are very 
ỉew published data on the pharmacokinetics oỉ artemótú, 
but itỉ eliminadon haU-liỉe appean to be longer than that of 
artemether.
Reviews.

1. vvhite tu, í t  ú i. CUniol phamucokỉnedcs and pbannacodynamki 01 
artanídler-lumeíintrintơiíi H u m u co k ã ttt 1999; 37: 105-25..

2. Svmsson us, Ashtob M. IdendSadon of the human cytochnme P450 
emymes involved ỈIÍ the ỉn TỈtro melaholhm o i utemislnin. B r  J  C á t 
H Ú n m a l 1999; 48: 528-35.

3. Navanmam v, tt al. Phannacoklneda of anemisỉnỉn-type compound]. 
Ơ ÍTĨ ph arm a cvkừ tct 2000; 39; 255-70.

4. Gauum A. tt al. Phannacoldneda and phamucodynamỉcs o( 
endopexoxide antímalarials. C u n  D ru Ị M e ía b  2009; 10:289-304.

The Symbol t  denotes a preparatíon no longer actìvely marketed
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5. Mercer AE, San Salỉah M. The phamucoỉdnetỉc evaluadon oỉ 
anemisinin đnigỉ íor ibe treatmeĐt oX maỉaria in paedỉauic populatíoas. 
E x p trt O pừ( D ru g  M eta b T o xk o ỉ 201 ỉ ;  7 : 4 2 7 -3 9 .

PreparaHons
Propõetary Preporolions (details are given in Volume B)

Single-ingredttnt Preparatìons. B eĩg .: Arinatet; Arteáane; Bros.: 
Paluther; plasrootrim; C h itu r . Coteodn,- G r.: Artemax-f? In d ù r .  
Aaitee; AB-AT; Ab-Then ABA-AT; ABA; ABC-9; Abkvvik; 
Abter Acten Adthec Allabet; Alither: Alnathen Altinate; 
Amthen Arh Plus; Arh; Arh; Aiial; Arither; Armer Amec 
Artem Ẹ; Artemotia]; Artesa; Artestar; Artfin; Anh; Artimal; 
Artìsin; Artứ; Asunate; Ate; Avbet; Beta PIus; Betamotil; Bioait; 
Cadither chingasu; Crush; Cutnal; DMeb Dunate; Duthen E 
Mal; E-Dalther Elthen Emsunate; Endomal-AT; Endomal-O; 
Endomal; Eralpha; Erod-M; Faldac Faldcare; Faldcure; Fal- 
dđe; Falddium-AB; Falddỉum; Paldiast; Faldgo; Faldmax; Fal- 
dnez; PaldniL' Paldquin; Faldthei: Faldzed; Falcy; Falcydol; 
Falcyguard; Falcynatẽ; FaIno; Falpar Falrap: Fale Plamethet; 
Foal-BR; "pydomãl: Geethen Geiher; Gleethen Gotalcy; Hos- 
ither; Karat; Keethen L-Then Laboether; Larinate; Larither LB 
Ethei; Lemal; Leothen Lethen M-Quit; Ma la ten Malatrit-E; 
Malatrit-S; Malexit; Maligon-An; Malijet; Malison Malúhen 
Malnate-R; Malnate: Malona; Malther: Manis; Maich; Ma re; 
Maven Maxinate; MDThen Melat; Melbet-A; Melovan Methi- 
cap; Mononate; Mosethen Myquine; Naya-AB; Nisunate; Ori- 
nate; Oxynate-AR; Palther Paluther; Rapither-AB; ỉn d o n .:  
Artem; N e th .:  Artecet.

Mubi-ingredient Preparationí. A u s tr a l .:  Riamet; A u s tr ia :  Riamet 
B elg .: Amonatet; Co-Arinate; Co-Artesiane; Riamet; C h in a : An 
Li Kang ( ỉ í t u ầ ) ;  Anemodi; Duo-Cotecdn; Ke Tai Fu (Í45S); 
Cz.: Riamett; F r:: Riamet; G er.: Riamet; G r.\ Arsuamoon; Ria- 
met; ỉn iia r . Alithen Alphabetaí; Arh-L; Arluíe; Aisumet-L; Ane 
Plus; Coartrin; Corabithen Faldgo Plus; Faldmax Pluí; Paldrid; 
Larìnate Kít; Larinate-MF; Lumean: Lumecap-A; Lumerax; 
Lumether; Malatrit-EL; Masunate; In d o n .:  Coartem; I r t . :  Eurar- 
tesún; K o r .: Pyiamax; N etH .: Eurartesim; Riamet; P h ĩlip p .:  
Coartem; P o r t :  Faldnim; Riamet; S -A fr .: Coartem; S in g a p o re :  
Riamet; S w e í :  Riamet; S w itz - :  Riamet; T h a i.:  Coartem; UK: 
Euraitesim; Riamct; U S A : Coartem.

C h l o r o q u i n e  IB A N . riN N ì

C^Ịọròehịn; phloróchíná; ơilõroquin; Chlorcxquinum; Ooro- 
điiria; Ooroquỉna; Klorokiini; Klorpkin; Xnopoxna 
4-l7<hloro-4-quinolylạminojpéntyldiethylamine; 7-Chloro- 
4-(4-diẽtíiyl3mino-?-methylbuty(amino)quinoiine. 
C„H2saN3=319.9 . . . . .
CẠS —  54-0S-7.,
ATC—  PÒìBAOI,- 
UNỊI — 886U3H6UFF.

PhannacopoeicB. In us.
USP 36; (Chloroquine). A white or slightly yellovv, 
odoudess, crystalline povvder. RLp. 87 degrees to 92 
degree?. Very slightly soluble in vvaten soluble in 
chloroíorm, in ether, and in dilute adds. Store at a 
temperature of 25 degrees, excursions penrútted bcrvveen 
15 degrees and 30 degrees.

Chloroquine Hydrochloride IB À N M , r iN N M i

■ Chíoraquíne, Chlorhydrate de; Chloroquini Hydrochloridum; 
Qoroquina/ hidrocloruro de; Hidrodoruro de doroquina;

; ̂ opÓXiĨHa ̂ MÃpox/iõpi^Ã-......
^ĩã^aỢNi2HỘfc39Ì8 
(^^3545^7-3: ■-

' ạ t c  —  p ò ì b m ì "

%iNỊị̂ r'fâọwJẼs
PKarmocopoeias. us indudes an injection.

chloroquine Phosphote IB A N M , r iN N M Ị

Chìr^rnỊnumi’ Chbrpchin-difosféc Chtorochinium Phos- 
• j ^ t ó ’fTÌ;';'Chtorpt^ĩọurn' piphọsphoricum; Chlorochiny 
;fốệfpraọ^Óịĩ^NTO íp ^ tas ; ơilọroqúine, Phosphate de; 
■< ^ lo í(^ irw ^ ì^^ p h á s ;' Chloroquíni Phọsphas, Qiloro- 
^qúmpỊĩosphHÌỊt^^ẸỊọiroquihi íosíato de; Fosfato de doroquiná; 
ỊdịÌr^arT)ịn;^|pỊqỊníòdaatti;Klorokinrosfat; Klorokin-foszfát 
;ĩ^irậarainặ:S^76J8; XnQp>òxMHa(l)oc(ị>aT. 
^ 1a H ^ N 3?^PÕ4=515.9 •
X & ^ & 6 3 &  ỵ : ; :  : Ị  -
[À r c ỹ ịP Ó ịB M Í- / .^  : /
^ U m ^ ý Ễ ìT í t à ÌP . ..
Phormacopoeias. In ơtm., Eur. (see p. vu). InU us, and Viet. 
Ph. Eur. 8; (Chloroquine Phosphate). A white or almost 
white, hygroscopic. crystalline powder. It exists in rvvo 
fonns, one melting at about 195 degrees and the other at 
about 218 degrees. Freely soluble in \vater; very slightly 
soluble in alcohol and in raethyl alcohol. A 10% solution in 
water hai a pH of 3.8 to 4.3. Store in ainight containers. 
Protect from Ught.

USP 36; (Chloroquine Phosphate). A white, odourless, 
crystalline powder, which slowly discolours on exposure to 
lighL It exists in two polymorphic íorms, one melting 
bẽtween 193 degrees and 195 degrees and the other 
berneen 210 degrees and 215 degrees; mỉxture oí the two 
ỉonns melts between 193 degrees and 215 degrees. Freely 
soluble ỉn waten practically insoluble in alcohol. in 
chloroíonn, and in ether. Itỉ Solutions have a pH of about 
4.5.

chloroquine Sulfate ỊBANM, riNNMi

*Chlorochin-sulfảt, mónohydrát; ữilorochiny siarczan; ỌỊtor- 
okvino sulíatas; Chloroquiné, Sulíate; de; Chloroquine 
Sulphate; Chloroquini Sulfas;..Qiloróquini Sulíãis Monohy- 
dricus; Chlòróquini Sulphas; Chloròquinsulfac Clọroquina, 
sulíato de; Klorokiinisulfaaưi; KlorokinsuÌfat; Klorokin-szu!fat 
RP-3377; SuHato de doroquina; XnopoxMHa CynbộaT. 
C1gH26aNĴ 2SO*HjO==436.0 
XAS —  ì32-73-0 (anhydrous chloroquine sulíate).
ATC —  P01BA01. 
um — OE48649K6N.

Pharmacopoeias. In E u r . (see p. vii) and ỉn t .

Ph. Eur. 8: (Chloroquine Sulíate). A white or almost vvhite 
crystalline povvder. Freely soluble in water and in methyl 
alcohol; very slightly soluble in alcohol. An 8% solution in 
vvater has a pH of 4.0 to 5.0. Store in airtight containers. 
Protect from light.

Sorptíon. Studies using lovv concentrations o( chlúroquine 
phosphate or chloroquine sullate indicate that chloroquine 
shows pH-dependent binding to several materials used in 
medical equipment and membrane Glters, induđing soda 
glass and various plastics such as cellulose acetate. cellu- 
lose propionate. methacrylate butadiene styrene, polypro- 
pylene, PVC, ethylvinyl acetate, and polyethylene.1-1 
Although this effea may noi be of relevance at doses used 
clinicatly,4 laboratory workers undertaking assays and sen- 
sitivity testing must recognise that sigrúficant reductions ỉn 
concentrations can occur when chloroquine is prepared or 
stored ỉn equipment made from these materíals.1-1 As the 
eUea of borosilicate glass or polystyrene appears to be 
minimal it has been suggested that they may be suitable 
for use in such procedures.is

Similar sorption has also been reported during 
membrane hltrarion of Solutions oỉ amodiaquine hydro- 
chloride, meAoquine hydiochloride, or quinine sullate.1

1. Baírd J K  L am bros c  E /Iec t o í m e m b ran e  C lư a i ỉo n  o í ế iu lm a U ria l d n i f  
soh itions o n  in  vicro acd v lty  against PU sm od ỉum  ỉa ld p a r u m . B u it W H 0  
19M ; 62: 4 3 9 -4 4 .

2. Y ahya A M . t t  đ i B ind ing  o f  e h lo ro q u in e  10 g lass. Ir t í J  ĩh a rm a ce u tia  
1985; 23 : 2 1 7 -2 3 .

3. Y ahya A M  i t  ề l  Ỉn v estig a ỉio n  o í d ilo ro q u in e  b ỉn d in g  to  p ỉastỉc  
m atería ls. ỉn t J  ĩh a rm a a u tia  1986; 34: 137 -43 .

4. M artens HJ, t t  ã i. S o ip tỉo n  o í v a río u s d rugs in  p o ly v ỉn y l c h Joride. glass. 
an d  po ly e th y len c-U n ẽd  in ỉu s io n  c o n ta in e n . A m  J  H csp  Th a rm  1990; 47: 
369 -73 .

Uses and Administration
Chloroquine is a 4-aminoquinoline antimalarial used in the 
treatment and prophylaxis of malaria (p. 644.1), as well as 
the ưeatmcnt o í  hepatic amoebiasis (p. 919.1). It may also 
be used in the management of inAammatory disorders such 
as rheumatoid arthritis and SLE (belovv), as vvell as in 
sarcoidosis (p. 651.1), various skin disorders (p. 651.2) and 
poiphyria cutanea tarda (p. 651.1). It has also been used as 
an adjunct to Standard ưeatment íor malignant neoplasms 
of the brain (p. 651.1).

Chloroquine is used í o r  the prophylaxis and ưeatment of 
malaria due to susceptible strains of P la s m o d iu m  ova le . p . 
v iva x , and p . m a la r ia e . It has also been used íor susceptỉble 
strains of p . Ị a lc ip a r u m  but in most of the world p . [ a ỉd p a r u m  
is now resistant to chloroquỉne. which should n o t tberetore 
be given for ơeatment. Chloroquine is a rapid-acting blood 
schữontodde with some gametocytocidal acdvity against p .  
o v a lí ,  p .  v iva x , p .  m á la r ìa e . and immature gametocytes of p . 
Ịa ìả p a ru m .. Since it has no activity against exoerythrocytic 
íorms, it does not produce a radical cure oí vivax or ovale 
malaiias. The mechanism of action of chloroquine against 
blood schixonts remains unclear, but it may inQuence 
haemoglobin digestion by raising inưavesicular pH in 
malaria parasite ceỉls. It also interleres with synthesis of 
nudeoproteins by the parasite.

Chloroquine may be given as the phospbate, sulíate, or 
hydrochloride. Doses are normally expressed in terms of 
chloroquine base, and as a general guide:
• chloroquine base 300 mg is equivalent to about 

chloroquine phosphate 500 mg or chloroquine sulíate 
400 mg

• chloroquine base 40 mg is equivalent to about chloro- 
quine hydrochloride 50 mg

Oral bioavailability is increased vvhen chloroquine is taken 
vvith ỉood.

For the treatm ent of malaría caused by chloroquine- 
sensitìve strains of p . v iv a x , p . o va le , and p . m a la r ia e . the

usual total oral dose is the eqúivalent of about 25 mg/kg O' 
chloroquine base given over 3 đays. This total dose has beei 
given in a variety of ways. One way is to give lOmg/kg 
followed aỉter 6 to 8 hours by 5 mg/kg, then 5 mg/kg dail} 
íor the next 2 days; altematively, lOmg/kg may be giver 
daily for the first 2 days and 5mg/kg on the thlrd day 
Sometìmes doses are not expressed in terms of body-wdghi 
but as 600 mg followed ahẽr 6 to 8 hours by 300 mg, ther 
300 mg daily for the next 2 days.

Chloroquine has been given by injectìon for paticnt 
who are unable to take oral medication; the intravenou: 
route is preíerred and a slow rate o i  inỉusion is essenriaL the 
requircd dose o( 25 mg/kg being given in several inỉusion; 
over 30 to 32 hours. Should the patient recover suãìdently 
to be able to take chloroquine orally then the intravenou; 
regimen should be halted and oral therapy started.

For prophylaxis of malaria in areas vvhere p . fa ỉã p a r u m  
is absent or in one o í  the few remaining areas where it is sril 
sensitive to chloroquine, a dose equivaỉent to about 300mg 
of chloroquine base is gíven once each week, beginninị 
about One vveek beíore exposure and continuing through- 
out, and for at Ieast 4 weeks aíter. exposure. In areas 0< 
chloroquine-resistant malaria, but with a low risk ol 
inteaion, chloroquine is given with proguanil; where there 
is a high rìsk of inỉection altematíve antimalarial regimen; 
are recommended.

In the treatment of hepatic amoebiasis, chloroquỉne iỉ 
used vvith an intestinal amoebidde. The usual dose is the 
equivalent of 600 mg oỉ chloroquine base daily for 2 day: 
then 300 mg daily (or 2 or 3 weeks.

When chloroquine is used for lo n g -te rm  th e r a p y  in 
conditions such as rheumatoid arthritis or lupus erythe- 
matosus, the dosage in obese paúents should be calculated 
on the basis of lean body-weight in order to avoid excessive 
dosage.

In rheum atoid arthritis, response to treatment may 
not be apparent ỉor up to 6 months, but ư there is no 
improvement by then treatment should be stopped. The 
usual dose is the equivalent of chloroquine base 150mg 
daily (maximum 2.5mg/kg daiỉy). For precauúons and 
guidelines conceming use by rheumatologists see under 
EClects on the Eyes, p .  651.2.

In dlscoid and systemic lupus erythem atosus chloro- 
quine is used in a dose equivalent to 150mg (maximum
2.5 mg/kg) of base daily.

In the management o í  light-sensitive skin eruptions, 
adults may be given the equivalent of 150 to 300 mg of 
chloroquine base daily durỉng períods oỉ intense light 
exposure.

For details of doses in children, see below.

Administration in children. In children, chloroquine may 
be used orally in the ưeatment and prophylaxis of mal- 
aria. It may be given as the phosphate, sulíate, or hydro- 
chloride salL but doses are normally expressed in terms oỉ 
chloroquine base.

For the trea tm en t of malaria caused by chloroquine- 
sensitive strains of p . v iv a x , p .  a v a lí , and p .  m a la r ia e , chiỉdren 
may be given a total dose of 25 mg/kg chloroquine base 
distrìbuted over 3 days in one oí the following regimens:
• ỈOmg/kg initíally, 5mg/kg 6 to 8 hours later, then 

5 mg/kg once daily íor the next 2 days
• 10 mg/kg once daiỉy ỉor 2 days, then 5 mg/kg on the third 

day
For prophylaxis of m alaria in areas where P .Ị a ỉà p a r u m  is 
absent or stiỉl sensitive to chloroquine, diildren may be 
given a vveekly dose of 5mg/kg (to a maximum of 310mg 
per dose); prophylaxis shouldbegin about 1 weekbefore the 
period of malaria exposure and continue untìl 4 weeks after. 
Altematively, UK malaria experts1 suggest the íoUovving 
tveekly doses based on íractions o ỉ  the adult dose (see 
above), noóng that body-weight is a bener guide to dosage 
than age for chiỉdren over 6 months oi age:
• under 6 kg (up to 12 weeks of age); one-eighth the aduỉt 

dose
• 6 to 9.9 kg (3 to 11 months): one-quarter the adult dose
• 10 to 15.9kg (1 yearto3years 11 months); three-eighths 

the adult dose
• 16 to 24.9 kg (4 years to 7 years 11 months); haU the 

adult dose
• 25 to 44.9 kg (8 year to 12 years 11 months); three- 

quarters the adult dose
• 45 kg and over (13 years and over); the adult dose (see 

above)
1. Pub lic  H e a lth  E n g la n d . G u ide lỉnes  ĩo r  m a ỉa r ỉa  p re v e n d o n  in  tn v e ỉ le rs  

tro m  th e  U K  (lsn ie d  A u g u s t 2 0 1 3 ) . A vaiỉab le  a c  h t tp : / /w w w i ip a .0fg . 
uk /trc b c/H T A ircb P iỉc /K P A tv c b ^C / i  2 0 3 4 9 6 9 4 3 5 2 3  ịà c c e s x d  2 4 J l 0 /  ĩ  ỹ )

Ịnflaminatory disorders. Chloroquine and hydroxydiloro- 
quine possess antì-inflammatory propertìes and they have 
been tried or used with some beneGt in a range of 
inAammatory conditíons vvhich often have an immunolo- 
gical basis, although they rarely constitute 8rst-line ther- 
apy in these disorders. Such condiúons indude rheumat- 
oid arthritis and SLE (see under Rydroxychloroquine,

AU cross-references reler to’ cntries in Volume A

http://wwwiipa.0fg
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p. 655.3 and p. 656.1 respectively), ulceratíve colitìs,1 
míantìle interstiúal pneumonitis,2-3 asthma,4 giant cell 
arteritìs,5 and various skin disorders (see below). The 
mode of actìon in these condiúons is unclear. Results oỉ 
studies have been conillctíng but it does appear that 
chloroqulne and hydroxychloroquine might have some 
immunosuppressive eííects.4-7

1 . M a y er  L  S a c h ar D B . EÍBcacy o ỉ  c h lo ro q u ỉn e  in  th e  t r e a tm e n t o! 
in ilam in a to ry  b o w e ỉ d ỉsease. G a stn en te ro ỉo g y  1988; H ’ A 2 9 Ỉ.

2. sp r ỉn g e r  c  tí a l. C h ỉo ro q u in e  trea cra en t ỉn  desquam atíve  in te rstitia ỉ 
p o e u m o n ỉa . A rch  D à  ơ ù ỉd  1987; 6 2 :7 6 - 7 .

3. K erem  E  t í  a i S e q u e n tia ỉ p u lm o n a ry  íu n c tío n  m e asu re m en ts  d u rỉn g  
tr e a tm e n t o ỉ in ỉa n t i ỉe  c h ro n ic  ỉn te n t ỉ t ía ỉ  p n e u m o n ỉd s . J  P e d ia tr 1990; 
116 : 61 -7 .

4. D ew e y  A. t í  a i. C h lo ro q u in e  a s  a stero id  sparing  a g e n t ío r  a s th m a . 
A vailab le  ỉn  T h e  C o c h ran e  D a u b a s e  o f  S ystcm atíc  R evỉevn; Issue  4. 
C h ich e s ten  J o h n  W Uey; 2003  (accessed 0 8 /1 0 /0 9 ) .

5 . Le G u en n e c  p, t í  a i. M a n a g e m e n t o ỉ  g ian t celỉ a rterỉtỉs: va lu e  of  sy n th e tic  
a n tìm a U ĩia l a g en ts : a  r e o o sp e c t iv e  s tudy  o ỉ th ii ty  sỉx p a d en ts . R e v  R hu m  
1994; 61 : 4 2 3 -8 .

6 . B ygbjerg  I C  F ỉa c h ỉ H. E ttect o ỉ  ch ỉo ro q u in e  o n  h u m a n  lym p h o c y te  
p ro liíe ra tio n . T ra n s R  Soc T ro p  M ed  H y$  1986; 80 : 2 31 -3 .

7 . P n s a d  RN. t í  a ì. I m m u n o p h a n n a c o ỉo g y  o f  ch lo ro q u in e . T ra n s R  Soc T ro p  
M e d H y s  1987; 8 1 : 168-9 .

Malignant neoplasms of the brain. Chỉoroquine is a 
strong DNA-intercalatíng agent and inhibitor of lysosomic 
emymes.1 A s  a result, there has been interest in its ability 
to sensitise cancer cells to the cytotoxic eííects of radio- 
and chemotherapỹ, particularly in patíents with glioblasto- 
ma .multìíorme (GBM), the tteatment of which is 
described under Malignant Neoplasms of thẹ Brain, 
p. 701.2.

In a randomised, double-blind, placebo-controlled study2 
involving 30 patíents with GBM, addition o( long-term 
chloroquine therapy to the Standard treatment regimen o t  
surgery, radiotherapy, and chemotherapy (with carmust- 
ine) resulted in a median survival of 24 months, compared 
with only 11 monthí for those not treated with chloroquine. 
A subsequent reưospectíve study3 observing 41 patients 
given chloroquine as an optíonal adjunct to conventional 
ơeatment noted similar improvement in suivival compared 
with conưols.

1. M u n sh ỉ A. C h ỉo ro q u ỉn e  in  g lio b las to m a-n ew  ho rixons fo r a n  o ld  drug* 
C an cer 2009; 115 : 2 3 8 0 -3 .

2 . S o te ỉo  J ,  t í  a l. A dd ĩng  c h ỉo ro q u in e  to  co n v en tío n a ỉ tie a tm e n t for 
g ỉỉo b ỉasto m a  m u ỉt ỉ ío im e :  a  rân d o m ỉze ỉL  d o u b le -b l in d , p ỉa ce b o -  
c o n tro ỉled  tr ỉa l. A n n  In te m  M ed  2006; 144: 3 3 7 -4 3 .

3. B riceôo  E. t í  a l. In s tỉtu t ío n a ỉ ex p erien c e  w ith  ch ỉo ro q u ỉn e  as a n  
a d ju v a n t to  th e  th e ra p y  fo r g ỉỉob lastom a  m u ỉtiỉo rm e . S u rg  N eu ro l 2007; 
6 7 : 388-91 .

Porphyria cutanea tarda. Chloroquine and hydroxy- 
chloroquine have.been used with some beneũt in the 
ưeatment of porphyria cutanea tarda (p. 1556.1) and low 
doses (such as chloroquine phosphate 125 tng or hydroxy- 
chloroquine sulíate 200 mg given tvvice weekly) have 
been considered by some to be useỉul in patients unsuita- 
ble for phlebotomy.1'4 Hovvever, the acute increase in 
urinary porphyrins and fall in hepatic porphyrin content 
produced by these drugs have been assodated vvith a vari- 
able degree of hepatotoxidty’-4 and others preíer to use 
desíerrioxamine.7

ỉ .  G rossraan  M E. t í  a ỉ. P o rp h y ria  c u ta n e a  ta rd a . Am J  M ed  1979; 6 7 :2 7 7 -  
86.

2. C a ine ỉỉi T. t í  a l. H yd ro x y c h lo ro q u in e  v é rsu s ph lebo rom y  in  th e  
t r e a tm e n t o f  p o rp h y ria  c u ta n e a  ta rd a . B r J  D erm ato l 1983; 1 0 8 :5 9 3 -6 0 0 .

3. A sh to n  RE. t í  a l. Lovv-dose o ra l ch ỉo ro q u in e  ỉn  th e  v e a tm e n t  o f 
p o rp h y ría  c u ta n e a  ta rda . B r J  D erm ato l 1984; 111: 609 -13 .

4. S tở k e ỉ u , t í  a i. H em o ch ro m ato sỉs  (HFE) g ene  m u ta tỉo n s  a n d  re sp o n se  to  
c h lo ro q u in e  ỉn  p o rp h y ria  c u ca n ea  carda. A rch  D erm atứ ỉ 2003; 139 : 3 0 9 -
13.

5. Scho ln idc  P L  t í  a t . T he  m o le c u la r  basis o f th e  ac tion  o ỉ c h lo ro q u ỉn e  in  
p o rp h y ria  c u ta n e a  ta rda . J  Ir rv a t D rrm a to l 1973; 61: 2 26 -32 .

6. R o ssm an n -R in g d ah l L O lsson  R. P o rphyrỉa  c u tan e a  tarda: eữ ec ts  a n d  
risk  ỉactors ỉo r  h e p a to to x ic ity  ừ o m  h igh -dose  c h lo roqu ine  ữ e a tm e n t .  
A đ a  D em  V en ereo l 2007; 8 7 :4 0 1 - 5 .

7. R occhi E. T re a tm e n t of po rp h y ria  cu tan e a  ta rda . B rỉD e rm a to l 1987; 116: 
13 9 -4 0 .

Rheumatoid arthritis. For reíerence to the use oỉ chloro- 
quine in the treatment of rheumatoid arthrítỉs. see under 
Hydroxychloroquine, p. 655.3*

Sarcoidosis. Chloroquine and hydroxychloroquine have 
been trìed in the management of sarcoidosis (p. 1612.2) as 
altematives or adjuncts to corticosteroĩd therapy. 
Reíerences.

1. O T e a ry  TJ. t í  a i T h e  e ữ e c ts  o ỉ c h io ro q u in e  o n  s e ru m  1 ,25- 
d ỉh y d ro x y v ỉta m ln  D a n d  c a ld u m  m etabo ỉism  ỉn  sarcoỉdosls. N  E t u ịI  J  
M eả  1986; 31 3 : 7 2 7 -3 0 .

2 . A dam s JS . t í  a i. E ffectíve  re d u c tỉo n  ỉn  th e  se  ru m  U S -d ỉh y d ro ry v ỉ ta m ỉn  
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Scorpion slings. Local inSlnation of 2.5 mL (Ỉ6I mg) of a 
parenteraỉ chloroquine tormulatìon has been used to 
relieve pain bom scorpion stings (p. 2418.1) in Ghana.1

1. Y enỉỉ EM . t í  a i M a n ag ỉn g  sc o rp io n  sd n g s ỉn  th e  trop ics: c h lo ro q u in e  as 
a n  e ữ ec tív e  d n ig . T rơ p  D o ơ  2010 ; 4 0 : ỉ  19 -20 .

sidn disorders. In addition to theữ use in lupus erythe- 
matosus hydroxychloroquine and chloroquine have been 
tried in some other skin disorders including polymorphic 
light eruptions1 (see Photosensitivity Disorders, p. 1686.2), 
lichen planus13 (p. 1685.2), cutanẽous symptoms of der- 
matomyositis (p. 1611.1), erythema nodosum,4-5 and 
recurrent etythema multiíorme (p. 1684.3). It has also 
been tried in mìld type 2 Iepra reactions (erythema nodo- 
sum leprosum, see Leprosy, p. 188.3). Hydroxychloro- 
quine, in particuỉar, has been successíully used to treat 
idiopathic {ollicular mudnosis.6
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Systemic kipus erythematosus. For reỉerence to the use of
chloroquine in cutaneous lupus erythematosus and SLE. 
see Hydroxychloroqulne, p. 656.1.

Adverse Effects
Advene eííects bom dosage regùnens of chloroquine used 
in the ưeatment and prophylaxis of malaria are generally 
less common and less severe than those assodated with the 
higher doses used ỉor prolonged períods in rheumatoid 
arthritis.

Frequent adverse eííects of chloroquine include head- 
ache, various skin erupdons, pruritus, and gasơointesứna) 
disturbances such as nausea, vomiting, and diarrhoeá. More 
rarely, mental changes including psychotic episodes and 
halludnationỉ, delirium, anxiety, and agitation, insomnia, 
depression, and personality changes may occur. Polyneur- 
itis and convulsionỉ have also been reported.

Visual disturbances such as blurred Vision and difficulties 
in íocusing have occurred but these are more common with 
higher doses, when they may be assodated with 
keratopathy or retinopathy, as discussed under EHerts on 
the Eyes, bẽlovv. Keratopathy usually occurs in the íorm o{ 
comeal opadtìes and is normally reversible when chloro- 
quine is withdrawn. Retinopathy is the most serious advene 
é£fea of chloroquine on the eyes and it can résult in severe 
visual ũnpainnent. Changes may be irreversịble and can 
even progress after chloroquine is stopped. Those taking 
high doses of chloroquine for prolonged petiods appear to be 
at greatest risk of developing retinopathy.

Other uncommon adverse effects bom prolonged use 
indude loss of hair, bleaching oí hair pigment, bluish-black 
pigmentation of the mucous membranes and skin, 
photosensitivity, tinnitus, reduced hearing, nerve deatness, 
neuromyopathy, and myopathy, induding cardiomyo- 
pathy.

Blood disorders have been reported rarely. They indude 
pancytopenia, aplastic anaemia, reversible agranulocytosis, 
thrombocytopenia, and neutropenia.

There have also been rare reports of changes in liver 
íunctíon, induding hepatitis and abnormal liver íunaion 
tests.

Parenteral therapy with chloroquine can be hazardous 
and rapid intravenous dosage or the use of high doses can 
result in cardiovascular toxidty and other symptoms of 
acute overdosage.

Acute overdosage with chloroquine is extremely 
dangerous and death can occur vvithin a ỉew hours. Initial 
eSects indude headache, gastrointestỉnal disturbances, 
drovvsiness, and dizziness. Hypokalaemia may occur vvithin 
a few hours o! ingestion oỉ chloroqulne. Visual distuibances 
may be dramatic vvith a sudden loss of Vision. However, the 
main eHed of overdosage with chloroquine is cardiovas- 
cular toxidty with hypotension and cardiac arrhythmias 
progressing to cardỉovascular colỉapse, convulsions,. cardiac 
and respiratory arrest, coma, and death.

Effeds on the eyes. The roain adverse eỉíects of chloro- 
quine and hyđroxychloroquine on the eye are keratopathy 
and retinopathy.

K e ra tơ p a íh y , charaderised by comeal deposits, may occur 
vvithin a few weeks of starting tteatment. However, patients 
are oíten asymptomatic and fewer than 50% of aừected 
patíents complaín o i  visual symptoms su ch as photophobia, 
haloes around lights, or blurred Vision. Keratopathy is 
completely reversible on vvithdravval of treatment and is not

usually considered to be a contra-indication to continued 
treamĩent.1

R e tin o p a th y  is potentially more serious. The outcome on 
stopping ơeatment is unpredictable and changes may be 
irreversible O I may even progress.2-3 Delayed-onset 
rednopathy has also been reported in padents many years 
after cessation of treatment.4 The reported inddence of 
retinopathy varies accordừig to the methodology and 
ciiteria used.1-5’4 From studies in patients on long-tetm 
antimalarial neatment, it was reported1 that an accumula- 
tion of 100 g of chloroquine [phosphate] (250 mg daily for 1 
year) might cause retinopathy; the risk was signiScantly 
increased as the total dosage exceeded 300 g. Expẽrience in 
rheumatology also indicates that the inddence of retinal 
toxidty is dose-related. While the total cumulative dose, the 
duratiòn of ueatment, and the age oỉ the patient might all 
affed the inddence of retinal toxidty,7-4 the dailỵ dose 
might be the most important tactor.9 It has been suggested 
that the risk of retínal damage is smaỉl vvíth daUy doses of up 
to 4mg/kg of chloroquine phosphate (= about 2.5mg/kg of 
chloroquine base daily) or up to 6.5mg/kg of hydroxy- 
chloroquine sulíate.’ In obese patients, excessive dosage 
should be avoided by calculatíng dosage on the basis oí lean 
body-weight. It appears that retinopathy is rarely, if ever, 
assodated with the vveekly dosages of chloroquine 
recommended for the prophylaxis of malaria.10'11

In the UK, a revievv group12 convened by the Royal 
College of Ophthalmologists made recommendations 
regarding use by rheumatologists and dermatologists. 
Chloroquine should only be used ư other drugs have íailed 
as there are inadequate data to advise on a saỉe daily or 
cumulative dose; thus the íollovving 'recommendations 
relate only to h y d ro x y c h lo ro q u in t as no guidelines have been 
published for chloroquine.
• Baseline assessment beíore treatment with hydroxy- 

chloroquine is commenced (maximum daily dosage 
6.5mg/kg lean body-weigbt) shouid conslst of cheddng 
renal and hepadc tunction, quesdoning the padent about 
visual impairment J i0t corrected by glasses, and 
recording near visual acuịty.

• Thereaíter, patìents shoúld be monitored annually with 
enquiry about visual symptomatology, xechecking of 
acuity, and assessment íor impaired Vision.

• Parients should be reỉerred to an ophthalmologist ư 
problems are detected eitherbeíore or during treatment

• Those taking long-teim hydroxychloroquine should be 
subjed to occasional ophthalmological revievv after 5 
years of contìnuous ơeatment.

UK licensed produa iníormatìon for c h ỉo ro q u in e  recom- 
mends ophthalmic examỉnadon at 3 to 6 monthly ịntervals 
in patíents receivừig contínuous high doses for more than a 
year, or vveekly ưeatment for more than 3 years, or íor those 
in whom total intake exceeds lOOg or 1.6g/kg.

Similar guidelines on scxeening have been issued in the 
USA.13
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Etíects on glucose metaboiisni. While hypoglycaemia has 
occurred with quinine (see p. 667.1), it was not generally 
thought to be assodated with ch lo ro q u in r , hovvever, there 
has been a report of its occuưence In a patìent vvith reac- 
tìve hypoglycaemia who was using chloroquine for the 
management oỉ psoriadc arthritis.1

Recurrent hypoglycaemia was also repórted in a 
nori-diabetìc patìent given h y d ro x y c k lo ro q u in e  for the 
ơeatment of rheumatoid arthritìs.2

1. A bu-S hak ra  M, Lee p . H ypogỉycem ỉa: a n  u n u s u a ỉ  ađverse  rea cổ o n  to  
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Effects oh the hair. Hair depigmentation is a ra re, but 
reversible adverse eííect oí chloroquine.1,2 Most cases have 
occurred aíter 3 consecutive months of ưeatment with 
daily oral doses oỉ 500 mg or more, although rapid onset is 
also possible;1 hypopigmentatìon seldom occurs vvith daily 
doses of less than 300 mg.2 These eữects are entừely rever- 
sible, wỉth normal pigmentation retuming once the dosẹ 
of chloroquine is stopped or reduced.2 Although hydroxy- 
chloroquine has also very rarely been reported to cause 
hypopigmentation,2-* chloroquine-induced hypopigmenta- 
tìon has resolved after chloroquine was replaced with 
hydroxychloroquine.2

1. D o ạ o v a n  J C  Price  VH. Im ages in  c iin ical m e d ỉd n e . C h lo ro q u in e - 
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Effects on the heart. Studies in patíents vvith malaria' and 
in healthy subjects2 indicate that the acute cardiovascular 
toxidty that may be assodated with parenteral use of 
chloroquine is related to transiently high plasma concen- 
trations produced during the early part of the dỉstríbution 
phase; these ỉìndings appear to conỉĩrm that the dosage 
rate is a major determìnant o( this toxidty. Cardiac con- 
duction abnormalities, induding heart block and sudden 
cardiac arrest, have also occurred in paũents receiving 
long-term oral therapy with chloroquine,5-4 induding use 
in lupus erythematosus,5-6 as well as aiter chloroquine 
overdosage or abuse.7’* Histological changes in endomyo- 
cardial biopsy spedmens from 2 patients vvith cardỉomyo- 
pathy assodated with chloroquine or hydroxychloroquine 
therapy were íound to be vứtually identical to those seen 
in the skeletal musde oỉ patients with chloroquine- 
induced myopathy’ (see also Effects on the Musdes, 
below).
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Effects on mental íunction. Scríous psychữtỉc effccts 
(depersonaỉisation and anxicty) developed in a healthy 
subject who took a Standard 3-day coursc of oral chloro- 
quỉne ỉor the treatment of P la s m o d iu m  Ịa là p a r u m  malaria, 
as part of a dinical study. Three weeks after completing 
the course she stỉiỉ had serious concentration problems 
and her symptoms gradually resolved over thê next 4 
months.1

1. T elg t DS, t í  a ỉ. S e rio u s psych ia tric  sy m p to m s a í te r  ch lo ro q u ỉn e  ư e a u n e n t  
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Effeets on the musdes. The myopathy induced by chloro- 
quine is characterised by Progressive vveakness and atro- 
phy of proximal musdes and can develop insidiously after 
periods of therapy ranging bom a few weeks to a few 
years.1 There are oíten mild sensory changes, depression 
of tendon reũexes, aiid abnormal nerve conductíon studies 
suggestive of an assodated peripheral neuropathy. The 
myopathy is reversible on vvithdravval of treatment but 
recovery may take several months. Cardiomyopathy may 
also occur (see under Effects on the Heart, above). Similar 
eổects have been reported with hydroxychioroquine.2 In a 
retrospective review of 4405 patients with rheumadc dis- 
orders, 214 had received chloroquine or hydroxychloro- 
qtiine and, of these, 3 developed myopathy.3
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Effeds on the nervous System. Apart from neuropathỉes 
(see Effeas on the Musdês, above) other adverse eỏects of 
chloroquine on the nervous System have induded isolated 
reports of extrapyramidal symptoms and other ỉnvoluntary 
movements1-2 (in patients being tteated ĩor malaria), nys- 
tagmus3 (in a patient on prolonged treatment for rheu-

matoid arthritis), and convulsions4-5 and nonconvulsive 
status epiỉeptícus6 (in patients on malaria prophylaxis).
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cb lo ro q u in e  p h o sp h â te . P o stg ra d  M ed  J  1979; 55 : 569 .

4 . P ish  DR, E sp ỉr  M L E . C o n v u ỉả o n s  a s s o d a te d  w ỉth  p ro p h y la c d c  
a n d m ala iỉa !  d rugs: im pH cadon ỉ fo r p e op ỉe  w ỉth  epQepsy. B M J 1988; 
29 7 : 526 -7 .

5. H sh  DR, Esprỉ MLE. M alaria  p ro p h y ỉax ỉs  a n d  ep lỉepsy . B M J 1988; 297:
1267.

6. M O lhauser p . t í  a i. C h ỉo ro q u ỉn e  a n d  n o n c o n v u ls ỉv e  s ta tu s  ep ilepdcus. 
A m  b tíe rn  M ed  1995; 123: 7 6 -7 .

Effects on the skin. P r u r itu s  is common in patients given 
chloroquine for the ưeatment of malaría and it may 
become so severe as to compromise ưeatment. Itching 
starts a few hours after use but usually remits sponta- 
neously vvithin 72 hours. Although antihistamlnes are 
generaUy thought kieữective,1’2 a few patỉents may obtain 
some reliet.5 The inddence of pruritus is purported to be 
higher in black patients, but this may only reílect the 
greater numbẽr of black patients surveyed. The aetiology 
of this reaaion is unknovvn, but this apparent higher ind- 
dence has prompted suggestions that it may have a genetic 
basis4 orbe related to the affinity of chloroquine íor mela- 
nin.2 Chloroquine's main metabolite, monodesethylchlor- 
oquine, has been implicated,’ although there is also some 
evidence suggesting thai patients vvith pruritus metabolise 
chloroquìne more slowly.‘ A survey1 in Nigeria tound 
that, of 1100 patients, 74% had prurítus duríng antỉmalar- 
ial therapy; 61% of these reaaed to chloroquine, 30% 
reaaed to amodiaquine, 2.5% to Fansidar (pyrimeth- 
amine-suIfadoxine), and. 6.5% reacted to all three. In 
another study in Nigeria,4 the inddence of pruritus was 
reported to be 14% (8 of 56 patients) for chloroquine, 
27% (14 o i  52) for amodiaquine. and 13% (7 of 53) for 
haloỉantrine; none of 58 patients receiving quinine or 82 
patients receiving meũoquine had pruritus. In conưast, in 
a study in Thailand only 1.9% of 1189 chloroquỉne-ưea- 
ted patients reported pruritus.7

There have been rãre reports of more severe cutaneous 
reactions assodated vvỉth chloroquine, induđing toxic  
e p id e rm a l necro lysis,ả•’ e ry th e m a  m u ltự o r m e ,10 and S te v tn s -  
J o h n s o n  s y n d n m e ,"  although the causal role of chloroquine 
is not alvvays clear as some of these patients also recdved 
other antimalarials, sometimes at an inappropriate dosage. 
In a more recent case of toxic epidermal necrolysis,12 
chloroquine given alone for malaria prophylaxis was the 
probable cause. A young patient recdving radiotherapy 
developed a Iocalised bullous eruption and rapid Progressive 
moist desquamation on the third day oỉ ưeatment vviih oral 
chloroquine for malaría.11 For a discussion induding the 
possible etíect o( chloroquine on the inddence of erythema 
multưorme in patients taking pyrúnethamine with suUa- 
doxlne, see Adverse Eílects vvith SuUonamides, under 
Pyrimethamine, p. 663.3.
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Overdosage. For adverse eỉỉects assodated with chloro- 
quine overdosage, see Treatment of Adverse Ettects, 
belovv.

Treaừnent of Adverse Effects
A c u te  o v tr d o s a g t w i th  ch lo ro q u in e  can  b e  ra p id ly  le th a l  a n d  
in te n s iv e  s y m p to m a tic  su p p o r tiv e  tr e a tm e n t sh o u ld  b e  s ta r íe d  
im m e d ia te ly  (see Acute Poisoning, p. 1537.1). The first steps 
should be to maỉntain adequate respiration and to correct 
any cardiovascular disturbances. Early use of adrenaline 
with diazepam (see below) may minimise the cardiotoxidty

of chloroquine and control arrhythmias. The benefit of 
gastrìc decontamination is uncertain, but the UK N a t io n a l  
P o ừ o n s  b ự o r m a tio n  Serv ice  advises that the use of oral 
activated charcoal can be considered ỉor adults or children 
vvho present within 1 hour of ingesting more than the 
equivalent of 20mg/kg of chloroquine base; altematively 
for adults, gastric lavage can be considered vvithin 1 hour o ■ 
a potentially Iiíe-threatening overdose (but see belovv) 
Inưavenous sodium bicarbonate should be given to correc 
metabolic addosis. Other methods to increase th* 
eliminatỉon of chloroquine, such as đialysis, are probabh 
o( little use.

Overdosage. Chloroquine overdosage is the most severt 
and ừequent cause of intoxication vvith antimalaríal drug: 
and chloroquine is oítcn used ỉor suidde attempts. Severc 
toxic manitestations may occur vvithin 1 to 3 hours anc 
íatal outcomes usually occur vvithin 2 to 3 hours of drug 
ingestion. The major clinical symptoms are of neurologi 
cal, respiratory, and cardiovascular toxidty;1 death i: 
usually due to cardiac arrest related to the direct ettect o: 
chloroquine on the myocardium.2 Chloroquine has a low 
saíety margin: doses of 20mg/kg are considered toxic anc 
30mg/kg may be lethal. The mortality rate in some pub 
lished studies has ranged from 10 to 30%.'

Gastric lavage is not generally recommended by the UK 
N a t io n a l  P o ừ o n s  Ị n fo r m a tio n  Service but they suggest it may be 
considered in adults if seen vvithin 1 hour of a potentiall; 
life-threatening overdose of chloroquine. However. it hai 
beẹn noted that if it were attempted it should be precedec 
by correction of severe cardiovascular disturbances anc 
institution of artiỉidal ventilation because insertion o( the 
stomach tube may induce sudden cardiac arrest or 
convulsions; induction oí emesis is conưa-indicated because 
of the risk of lung aspiration.1

Activated charcoal has been recommended to limi 
absorpdon of chloroquine that may be left in the gut.5 There 
is no evỉdence to indicate that attempts to increase 
chloroquine elimination such as addification of the urine 
haemodialysis, perítoneal dialysis, or exchange transíusion 
are eííective in overdosage. Elimination in the urine is more 
dependent on haemodynamic status than on inhision ol 
osmotic sọlutions or addifìcation. Any dearance achieved 
by haemoperhision or haemodialysis is low in comparison 
with the normal total body dearance.1

It is not dear ư correction of hypokalaemia is essential, 
but giving potassium should be avoided in the initial phases 
of intoxicaúon when conduction disturbances stìll exist. The 
degree of hypokalaemia may be correlated vvith the severity 
of chloroquine intoxication and might be useíul diagnos- 
tically.4 Hovvever, chloroquine-induced hypokalaemia may 
be due to a transport-dependent mechanism rather than to 
true potassium depletìon and oventealous correction could 
result in hyperkalaemia.4

Since there had been no eữective ưeatment íor severe 
chloroquine poisoning, one group of workers tried using 
early mechanical ventilation, vvith adrenaline and high 
doses of diazepam. both given intravenousỉy, to counteraa 
cardiotoxidty, with encouraging rcsuìts.2 Diazepam hac 
earlier been shovvn to decrease the cardiotoxidty o) 
chloroquine in a n im a l  studies and there had been severa] 
dinical reports of benehdal responses. It vvas considered 
that routine use of adrenaline beíore the onset of cardiae 
arrhythmia might be beneíĩdaỉ in the treatment of severe 
chloroquine poisoning.2 UK licensed product inlonnatioD 
for chloroquine suggestỉ giving adrenaline by inưavenous 
infusion in a dose oỉ 250 nanograms/kg per min u te initially 
vvith increments of 250nanograms/kg per minute until 
adequate systolic blood pressure is restored, and diazepair 
by inttavenous inỉusion in a dose of 2mg/kg over 3C 
minutes as a loađing dose. followed by 1 to 2 mg/kg per day 
ỉor up to 2 to 4 days.

Overdosage with hydroxychloroquine has responded tc 
measures similar to those used in the management of 
chloroquine overdosage.5
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Precautions
Excessive doses of chloroquine and hydroxychloroquine are 
assodated with retinal or visual tìeld changes and the 
precautions to be taken in order to minimise such tọxidty 
are discussed under Eữects on the Eyes in Adverse Eííects, 
p. 651.2. There may be a temporary eiíect on visua) 
accommodation.

Care is necessary vvhen giving chloroquine to patients 
vvith hepatic or renal impairment, or to those vvith severe 
gastrointestinal disorders, a history of psoríasis, OI
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neurological disorders, espedally a history o i  epilepsy (see 
below for advice not to use for malaría prophylaxis). 
Chloroquine should be used with caution in patients with 
myasthenia gravis as it may aggravate the condỉtion. 
Patients vvith G6PD deHdency should be observed for 
haemolytic anaemia during chloroquine ưeatment (but see 
beIow). Full blood counts should be periormed at regular 
intervals during extended treatment wlth chloroquìnc. 
Although there have been reports of íetal abnormalities 
assodated with the use of chỉoroquine during pregnancy, 
the risks of malaria are considered to be greater and there 
appears to be no justification for wỉthhoIding chloroquine 
!or the ưeatment or prophylaxiỉ of malaria.

It is important that ư chloroquine is given intravenously 
it should be by slow iníusion (typically around 0.8 to 
1.25mg/kg per hour) othervvise severe cardiotoxidty may 
develop.

Breast íeeding. Chloroquine is distributed into breast 
milk, but not in an amount adequate to provide chemo- 
prophylaxis against malaria for the inỉant (see under Phar- 
macokinetics, p. 654.2). Furthennore, no advene eSects 
have been seen in breast-feeding inlants whose mothers 
were receivmg chloroquine, and the most recent guidance 
bom the American Academy of Pediaưics considered1 that 
it was thereỉọre usualỉy compatible vvith breast íeeding.

1. A m e ric an  A ca d em y  o f  P ediaư ỉcs. T h e  tran s íe r  o í d m g s  a n d  o th e r  
c hem icaỉs  in to  h u m  a n  mỉỉlc. P ĩd ia ữ ia  200 1 ; 108: 776*89 . [R etired M ay 
2010] C o rrec tỉo n . ib id .; 1029.' A lso avaiỉab le  a c  hctp://aappoU cy. 
a ap p u b lỉc a t ỉo n s .o rg /cg i /co n ten t/fu ll /p ed ía tr ỉc s% 3 b ỉ0 8 /3 /7 7 6  (accessed 
1 6 /0 4 /0 4 )

Epilepsy. Aíter reports1-2 of convulsions assodated with 
the use of chloroquine for malaria prophyỉaxis in 4 pre- 
viously healthy patients and in 2 patíents vvith a history of 
seteurês, it has been suggested that prospectivé traveũers 
who have a history of epilepsy should be wamed of the 
risk. Although it was iniúally considered3 that this should 
not restrict the use of chloroquine, U K  malaria experts 
have recommended that it should be avoided íor malaria 
prophylaxis in patients vvith epilepsy.4

1. F ísh  D R , E sp ỉr  M LE. C onvu ỉsions a s so d a te d  w ỉth  p rophy iac tic  
a n tìm a ia r ia l d rugs: im pỉỉca tỉons ỉo r  p e o p le  w ith  ep lỉep sy . S A U  1988; 
297 : 5 2 6 -7 .

2 . Físh D R. E sp ừ  M L E . M aỉaria  p rophy ỉax is  a n d  ep ỉỉepsy. B M J 1988; 297 : 
1267.

3. H eỉig ren  u ,  R o m b o  L. M alaria  p ro p h y lax ỉs  a n d  epUepsy. B A L Ỉ1988; 297 : 
1267.

4 . P ub lic  H ea lth  E n g la n d . G uỉdeỉines fo r m a ỉaria  p re v e n d o n  in  trav e lle rs  
ừ o m  th e  U K  ( ỉssu e d  A ugust 2013). A vaỉlab le  a n  h ttp : //w w w .h p a .o rg .
uk /w ebc/H P A w ebF ĩle /H P A w eb_C /1203496943523  (accessed 2 4 /1 0 /1 3 )

G6PD deRciency. Licensed product information íor chloro- 
quine advises that the drug be used with caution in 
patients with glucose-6-phosphate dehydrogenase (G6PD) 
deíidency, as there may be a risk of haemolysis. However, 
a revievv1 noteđ that reports of haemolysis In G6PD-defi- 
dent patients given chloroquine involved its use with 
other agents known to cause haemolysis and that there 
were no reports shovving an assodadon between chloro- 
quine monotherapy and haemolysis in G6PD-defident 
paóents. It conduded that, while it tvas prudent to use 
caution in G6PD-defident patients when combining 
chloroquine vvith drugs that may cause haemolysiỉ, there 
was no basis upon which to contravene chloroquine 
monotherapy.

1. Y o u n g stc r I. t í  a i. M ed ica tions a n d  g Iu cose -6 -phospha te  đ ehyđ rogenase  
d e fíd ẽ n c y : a n  ev ỉd en c e -b ased  rev ỉcw . D ru g  sà fe ty  2010 ; 3 3 :7 1 3 -2 6 .

Porphyria. The Drug Database íor Acute Porphyria, com- 
piled by the Norvvegian Poiphyria Centre (NAPOS) and 
the Porphyria Centre Sweden. dassiíies ch ỉo ro q u in c  as pos- 
sibly porphyrinogenic; it should be used only vvhen no 
saíer altemative is available and precautỉons should be 
considered in vulnerable patients.1 Other drugs used for 
the prophylaxis and/or treatment of malaria sũch as d o xy -  
c y d in e , h y d ro x y c h lo ro q u in e , m e Ịlo q u in e . p r o g u a n il (alone or 
with a to v a q u o n e ) . and q u in in e  are also dasỉiãed as possibly 
porphyrinõgenic.

T etra cyc lin e  and the combination of a r te m e th e r  p lu s  
lu m ẹ fa n tr in e  are dassiGed as probably potphyrinogenic, 
vvhile d ì n d a m y ả n  is dassiỉied as potphyrinogenic they 
should be prescribed only for compelling reasons and 
precautions should be considered in all patients.1

A to v a q u o n e  is dassiẼed as probably not porphyrinogenic; 
it may be used as a drug of Hnt choice and no precautions 
are nẽeded.1

P y r im e th a m in e  is not dassiSed.
Chloroquine has been tried in the ưeatment of porphyria 

cutanea tarda, but this may be associated with hepatotoxi- 
dty (see under Uses, p. 651.1).

1. T h e  D ru g  D a tab a se  ío r  A cute  P o rp h y ria . A vaỉỉable a c  h t tp : //w w w . 
d m g s - p o r p h y m .o r g  (accessed 10 /1 0 /1 1 )

Pregnancy. There has been concem about the potential 
teratogenic eHects of chỉoroqnine because of a few case 
reports induding deỉects in hearing and Vision.1 Two of 
169 iníants, bom to vvomen given chloroqulne 300 mg

tveekly throughout pregnancy, had biith deíects compared 
with 4 of 454 control inỉants whose mothers had not 
received antimalarials; the diíỉerence was not signihcant. 
Similarly, a randomised, placebo-conttolled study2 in 951 
pregnant Thai vvomen lound that the use of prophylactic 
chloroquine (dosed as above) during pregnancy had no 
impact on matemal anaemia, iniant birth-weight, gesta- 
tíonal age, or development, or on their grovvth, neurologi' 
cal development, or visual acuity at 1 year of age. The 
data suggested that chloroquine in the recotnmended pro~  
p h y la c tic  doses is not a strong teratogen and that its proved 
antứnalarial beneSts outvveỉgh any possibỉe risk o í  low- 
grade teratogenidty. The UK N a tio n a l  T era to logy In fo r m a tio n  
S ervice3 notes that, despite isolated case reports suggesting 
an increased risk of ototoxidty, the majority oỉ studies 
have similarly íailed to find any increased risk to the íetus 
ữ o m  h ig h  matemaỉ doses of chloroquine during 
pregnancy; based on the available data, they consider that 
chỉoroquine does not lead to an increased teratogenic risk 
and the drug may thereỉore be used at any stage of 
pregnancy tf indicated and antidpated to be eííective.3
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Psoriatic o rttiritis . It is recommended that chloroquỉne 
and hydroxychloroquine should not be used in the tteat- 
ment oí psoriatic aithritis as exacerbations of skin lesions 
can occur. Some patients may go on to develop general- 
ised erythroderma with subsequent exíoliative dermatitis.1 
However, there has been controversy over the reported 
inddence of this adverse eữect.2-3
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Renal impairment. Although the elimination of chloro- 
quine is prolonged in renal impairment no dosage adjust- 
ment is requữed in the treatment of malaria. Similarly, 
dosage reduction is not required for chloroquine prophy- 
laxis except in those with severe renal impainnent Doses 
tend to be ređuceđ when ỉt is given ỉor Ionger periods to 
patients with renal impairment.

Interactions
There is an increased risk of indudng vennicular 
arrhythmias ư chloroquine is used vvith haiotantrine (see 
p. 655.1) or other arrhythmogenic dmgs such as 
amiodarone and moxUloxadn. There is an increased riỉk 
of cpnvulsỉons when chloroquine is given with meũoquine. 
The absorption of chloroquine can be reduced by antadds or 
kaolin; when any of thesc drugs are used vvìth chỉoroquỉne 
dosing should be separated by at least 4 hours. The 
metabolism of chloroqulne may be inhibited by dmetidine.

Agalsidase. For a waming that chloroquine should not be 
used vvith a g a lỉid a se  a ỉfa  or beta , see p. 2438.1.

Antiepileptỉcs. Chloroquine may lower the convulsive 
threshold and thus antagonise the aaions of andepUepúcs 
such as ca rb a m a ze p in e  and v a lp n a te .

Antimalaríals. Chloroquine should not be used with h a lo -  
/ 'a n tr ìn e  since the latter prolongs the QT interval and there- 
ỉore there is an increased potential to induce arrhythmias 
(see p. 655.1). Use of chloroquine with m e flo q u in e  
increases the risk of convulsions. Also use of chloroquine 
vvlth p ro g u a n i l may increase the inddence of proguanil- 
assodated mouth ulceration.1 The activity of chloroquine 
may be aííeaed when it is given with other a n tim a la r ìa ls .  
Q u in in e  and chloroquine when used together may be 
antagonistic.2 Mixtures o í  chloroquine vvith q u in in e . m e Ịlo -  
q u in e ,  a m o d ia q u â te ,  a r te m ừ in in , or p y r im e th a m ừ ie -su ự a d o x in e  
vvere antagonistic in  v itro  against P lứ s m o d ừ m  Ị a là p a r u m ?

1. D rysdaỉe  SF. t t  a L  P roguaniL  c h ỉo ro q u ỉn e , a n d  m o u th  u lcers . La n cet 
1990; 3 3 5 :1 6 4 .

2. H alỉ AP. Q u ỉn ỉn e  a n d  d ilo ro q u ỉn e  a n tag o n ỉsm  ỉn  ỉa ld p a ru m  m aỉaria . 
T ra rts  R  Soc T ro p  M eẩ  H yg  1973; 6 7 :4 2 5 .

3. S tah e ỉ E, e t a i. A n ta g o n ism  o f  ch ỉo ro q u ỉn e  w íth  o th e r  a n tím a laria ỉs . 
T ra n s R  So c T ro p  M à i h ỵ g  1988; 82 : 221.

Antimicrobials. A woman who had previously tolerated 
chloroquine alone had acute dystonic reactions vvhen also 
given m e tr o n id a ỉo le .1 Chloroquine may also reduce the gas- 
ttointestinal absorption of a m p id t i in  (see p. 219.3).

1. A ch u m b a  JL  e ta ỉ. C h ỉo ro q u in e -ỉn d u ce d  a c u te  d y s to n k  rea ctío n s in  th e  
p rese n ce  0< m e tro n ld az o ỉe . D ru g  In te lI ơ ờ t  P h arm  1988; 22 : 3 0 8 -1 0 .

Cĩdosporin. Chloroquine has been reported to increaỉe 
plasma concenơations of ddosporin (see p. 1957.1).

Digoxin. Hydroxychloroquine has been reported to 
increase plasma concentrations of digoxin (see p. 1357.1).

Gastrointestinol drugs. Patients oíten vvish to take chloro- 
quine vrith ỉood, antadds, or other gasữointestinal drugs 
to alleviate gasữointestinal irritation. Dosage with fo o d  
may be benehdal as it appears to improve the absorptỉon 
of chloroquine.1,2 However, a n ta t id s  or k a o t in  can reduce 
the absorption of chloroquìne and it is thereíore recom- 
mended that they should be given at least 4 hours apan.3-4

Cimetidine and chloroquine should be used with caution 
as d m e tid ừ te  can signihcantly reduce the metabolism and 
elimination of chloroquine and increase its volume of 
distributíon;5 r a n it ìd it ư , hovvever, appears to have little 
effect on the pharmacokineứcs of chloroquine.4

1. Tulpule  A, K rish n asw a m y  K. E S ect o f fiood o n  bỉoavaHabUỉty o f 
ch lo roqu ine . S u r J  ơ in  P h arm aeo l 1982; 23 : 2 71 -3 .

2 . Lagravè M , t í  a l. T h e  In llu e n ce  o f va rious cỵpes o ỉ b realriast o n  
ch loroquine  levels . T ra ra  R  Soe T ro p  M ed  H yg 1985; 79 : 559.

3. M cE lnây J C  t í  a ỉ. ỉ n  v ỉtro  e x p e r ỉm è n ts  o n  c h lo ro q u in e  a n d  
py rim e tham ine  a b so rp d o n  in  th e  p resence  o í a n ta d d  c o m títu e n ts  o r  
icaolỉn. J  T rơ p  M ed  B ỵ g  1982; 85: 153 -8 .

4 . M cElnay J C  t í  a l. T h e  e ữ ec t o f  m a g n esiu m  o ú iỉỉca te  a n d  k ao ỉỉn  o n  th e  
in  vỉvo a bso rp tỉon  o f  c h ỉo ro q u ln e . J  T ro p  M ed H yg  ỉ  982; 8 5 :1 5 9 -6 3 .

5. E tte  EX. t í  a L  C h lo ro q u ỉn e  e ỉỉm in a tío n  ỉn  h u m a n s : e fiect o ỉ low -dose  
d m etid lne . J  ơ ờ ĩ  P h a rm a a l 1987; 27 : 81 3 -1 6 .

6. E tte  E L t ía ỉ . E ơ ect o f  ran itid ỉn e  o n  c h ỉo roqu ỉne  (Sspositìon. D n tg Ỉn ỉe ii 
O in  P h a m  1987; 2 1 : 7 3 2 -4 .

Levolhyroxine. For a report oỉ a possible inteiaction of 
chloroquìne with levothyroxine, see p. 2341.3.

Prcmquantel. For a repon of reduced bioavailability of 
prariquantel when given with chloroquine, see p. 165.2.

Vocdnes. Although chloroquine has been reported to 
reduce the .antibody response to h u m a n  d ip lo id  ra b ie s  
v a c r ín e  (see p. 2415.1), tỊie immune response to other vac- 
dnes used in routine ứamunisatìon schedules (tetanus, 
diphtheria, measles, poliomýelitis, typhoid, and BCG) has 
nõt been íound to be altered by chloroquine próphy- 
laxis.1-2

1. G reenw ood BM. C h ỉo ro q u ỉn e  p rophy lax is  a n d  a n tỉbody  response  to  
im m urũsa tion . L a n c tí 1984; li:  4 0 2 -3 .

2 . W ode MS. P re ca u ứ o n s w ỉth  o ra l Hve typho id  (Ty 2 la )  v a cd n c . L a n e tí 
1990; 336: 63 1 -2 .

Phơrmacokinetics
Chloroquine is rapidly and almost completely absorbed 
from the gastrointestinal ưact when given orally. 
Absorption is also rapid after intramuscular or subcutaneous 
use. It is vvidely distributed into body tissues and has a large 
apparent volume of distribution. It accumulates in hígh 
concentrations in some tissues, such as the kidneys, liver, 
lungs, and spleen and iỉ sưongly bound in melanin- 
containing cells such as those in the eyes and the skin. It aỉso 
crosses the placenta. Chloroquine is eliminated very slovvly 
from the body and it may persist ỉn tissues íor monthỉ or 
even years aíter stopping therapy.

Chloroquine is extensively metabolised in the liver, 
mainly to monodesethylchloroquine vvith smaller amounts 
of bisdesethylchloroquine (didesethylchloroquinine) and 
other metabolites being ỉonned. Monodesethylchloroquine 
has been reported to have some activity against P la s m o d iu m  
fa ld p a r u m . chloroquỉne and its metabolites are exaeted in 
the urine, with about haU of a dose appearing ás unchanged 
drug and about 10% as the monodesethyl metabolite. 
Chloroquine and its monodesethyl metabolite are both 
distributed into breast milk.
General references.
1. Krishna s, vvhite NJ. Pharmacokinetics oỉ quininc, chloroquine and 

amodiaquine; dinical implications. ơ in  P h a rm a a k in e t 1996; 30:263*99.
2. D ucharm e J , F a rino ttỉ R. C ỉinicaỉ pha rm acok inetics  a n d  m etabolism  of 

ch lo roqu ỉne: ỉocus o n  rec en t a d v an c em e n ts . C lin  P h arm acoỉànet 1996; 
31: 25 7 -7 4

3. O bua c, tí  a i P opu la tion  p h a n n ac o k ỉn e tỉc s  o ỉ d i lo ro q u in e  a n d  
su ỉỉad o x in e  a n d  ư e a tm e n t  r e sp o n se  .ỉn  c h ild re n  w ỉth  m a  la ria : 
suggesdons ío r  a n  ỉm proved  dose  reg im en . B r J  ơ in  P h a n n à a i 2008; 
6 5 :4 9 3 -5 0 1 .

4 . Lee SJ, t í  a ỉ. C h lo ro q u ỉn e  p h a rm a co k in e tic s  ỉn  p re g n a n t a n d  
n o o p reg n a n t w o m e n  M ith v ỉv a x  m a laria . B u r J  ơ ù t P horm oeo l 2008; 
6 4 :9 8 7 -9 2 .

5. K aru n a jee w a  H A. t í  a l. P h a rm a c o k ỉn e d c s  o f  c h ỉo ro q u in e  a n d  
m on o d e seth y lch lo ro q u ỉn e  ỉn  p reg n a n cy . A n tim k ro b  A g ertís ơ tem a th er 
2010; 54: ỉ  1 86 -92 .

Chloroquine is rapidly absorbed hom the gastrointest- 
inal traa but peak plasma concenơations aíter o r a ỉ doses 
can vary considerably.1 A mean peak plasma concentratíon 
of 76 nanograms/mL has been obtainẽd in healthy adultỉ a 
mean of 3.6 hours after giving the equivalent òf 300 mg of 
chloroquine base orallỹ as tablets.2 In children with 
uncomplicated malaria given the equivalent oi lOmg/kg 
peak plasma concentrátions of 250nanograms/ml have 
been reached after 2 hours;3 a mean peak of 134nano- 
grams/mL has been obtained after 5 hours in healthy 
children given a similar dose.4 N a s o g a s tr ic  use has also

http://www.hpa.org
http://www
http://www.toxbase
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produced therapeutic concentrations in childien vvith 
severe íaldparum malaria.’

Oral bioavailability is increased ư chloroquine is taken 
with food6-7 and some beverages* and may also be aííected 
by the State of health oỉ the patient; mean values have 
rangẽd from about 70% in patients with malaria’ to 78 or 
89% in healthy adults.2 Although oral bioavailabilitỵ 
appears to be unaltered in moderately undemourìshed 
adults10 it has been reported that it may be signiíicantly 
reduced in dũldren with kwashiorkor.4

Preliminary studies with chloroquine suppositories 
indicated that, although r e ữ a l bioavailability is less than 
halỉ of that oi oral chloroquine, sustained therapeutic 
concentratìons may be achieved.11

Absorption is also rapid alter su b c u ta n to u s  O ĩ in tr a m u s c u la r  
injection and mean peak plasma concentrations of 
chloroquine have been obtained vvithin about 30 
minutes.5-’ 12

Chloroquine has a large apparent volume of distribu- 
tlon. A multicompartmental model appears to be necessary 
to describe the distribution kinetics of chloroquine.2-13 Aíter 
inưavenous dosage there is a multi-exponential decline in 
plasma concentrations as chloroquine distributes out of a 
cenưal compartment that has been estỉmated to be several 
orders ol magnitude smaller than the total volume of 
distribution.5-14 This slow distribution out of the Central 
compartment produces transiently high cardiotoxic con- 
cenơations of chloroquine if the overall rate of parenteral 
delivery is not careỉully controlled.

Reported mean values for protein binding have ranged 
from about 58 to 64%.l,•,6 Chloroquine is also bound to 
platelets and granulocytes so that the plasma concerltration 
is only 10 to 15% of that in whole blood.17 ư these cells are 
not remoyed by gentle centriỉugation during analysis, 
erroneously high plasma concenưations will be reported. 
Furthermore, as chloroquine concentrations determined in 
serum are higher than those in plasma, probably due to 
release of chloroquine from platelets during coagulation, it 
is crucial to State vvhether analysis has been done on vvhole 
blood, serum, or properly separated plasma.

About 50% of a dose of chloroquine is metabolised in 
the liver, mainly to the JV-dealkylated metabolite 
monodesethylchloroquine; smaller amounts of bisdesethyl- 
chloroquine, 7-chloro-4-aminoquinoline, and N-oxidation 
Products are formed. Some of these metabolites may 
contribute to the cardiotoxicity associated with chloro- 
quine. In One study, peak plasma concenơations of 7- 
chloro-4-aminoquinoline were íound to be twice those of 
unchanged chloroquine despỉte the fact that only relatively 
small amounts are ỉormed; this appears to be due to its fast 
rate of ỉoimation and long elimination halt-iưe.'*

A mean of 42 to 47% of a dose has been reported to be 
excreted in the urine as unchanged chloroquine and 7 to 
12% as monodesethylchloroquine.2 Various estimates oi 
the temnnal elimination halí-IUe ó ĩ  chloroquine range from 
several days to up to 2 months, but its slów release írom 
tissues ensures that small amounts may still be detected 
aiter a year.I,•1,

1. H e lỉg re n  u ,  t í  a i. O n  che q u e stỉo n  o f  in te r in d iv ìd u a l v a ria tio n s  in 
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2 . G u s ta ísso a  1 1 , a  a i. D isposition  o f ch lo ro q u in e  i s  m a n  a fte r  sỉngle 
in tra v e n o u s  a n d  o ra l doses. B r  J  ơ in  P h arm aco l 1963; 1 5 :4 7 1 - 9 .
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4 . VValker o .  t í  a i  S ỉng le  dose  d isposiùon  o f c h lo ro q u ín e  ỉn  V w ash io rko r 
a n d  n o n n a ỉ  d ù ỉd r e n — ev id en ce  ío r  d e crea sed  abso rp tio n  in  kvvashỉor- 
k o r .  B r  J  Q in  P h arm aeo t ỉ  987 ; 23 : 4 6 7 -7 2 .

5. W h ỉtc  N J, t í  a L  C b lo ro q u in e  ư e a c m e n t o í scvere  m a ỉa rỉa  in  cb ỉỉd ren : 
p h a rm a co k in e tỉc s , tox ỉc ity , a n d  n e w  dosage r ec o m m e n d ar io n s . s  E n g ĩ J  
M ed  1988; 319 : 1 4 9 3 -1 5 0 0 .

6. T u ỉp u le  A. K rishnasvvam y K. E íĩect o f íood  o n  b ioavailab iliry  of 
c h ỉo ro q u in e . E u r  J  G ừ t P h arm aco l 1982; 23 : 2 7 1 -3 .

7. L ag ra v e  M  t í  ú i. T h e  in íh ie n c e  o í v a río u s types o í b rea k ías t on  
c h lo ro q u ỉn e  levels . T ra tts R  Soe T ro p  M ed  H yg  1985; 79: 559.

8. M a h m o u d  BM, t í  a ỉ. S ign ifican t red u c tío n  ỉn  ch lo ro q u in e  b ỉoavaiỉab ỉỉity  
fo ũ o w in g  c D a d ra ỉn ỉỉ tn tio n  w ỉth  ih e  S u d a n e se  b e verages aradaib , 
k a rk a d ỉ  a n d  ỉe m o n . J  A n tim icro b  O u m oth tT  1994; 33: 1005 -9 .

9. w h i t e  NJ, t í  a i. P a re n te ra ỉ ch lo ro q u in e  fo r trea tin g  ỉa lc ỉp a ru m  m alaría . J  
Ir ự è ơ D ừ l 987; 155: 1 92 -201 .

10. T u ỉp u ỉe  A, K rỉsh n asw a m y  K. C h lo ro q u ìn e  ldne tỉc s  ỉn  th e  u n d e r-  
Đ O Uĩỉshed. E u r J ơ m  P h arm aeo ỉ 1983; 24 : 27 3 -6 .

11. VVHO. Severe  a n d  com plica ted  m aU uia. 2 n d  e d . T ra ru  R  Soe T ro p  M ed  H yg  
19 9 0 ; 8 4  (supp ỉ 2): 1 -6 5 .

12. P h illip s  RE, t í  a L  D ỉv ided  dose  in tra m u sc u la r  reg ỉm en  a n d  sing ỉe  dose  
s u b c u ta n e o u s  reg ỉm en  ío r  c h ỉo ro q u in e : p la sm a  c o n c e n tra tío n ỉ and  
C ox id ty  In  p a tíe n ts  w ith  m a ỉa ria . B M J 1986; 29 3 : 13 -16 .

13. P risk -H o lm berg  M , t í  a l. T h e  sing le  dose  k ỉne tic s  o f c h ỉo ro q u in e  a n d  iu  
m a jo r  m e tab o lite  d e se th y lch lo ro q u in e  in  h e a lth y  su b je c tỉ. E u r J  ơ in  
P h a rm a co l 1984; 26 : 5 2 1 -3 0 .

14. L o o are esu w an  s. t í  a l. C a rd ỉovascu la r tox ỉc ỉty  a n d  d ls trib u tío n  k ine tic s 
o í  in tr a v c n o u s  c h lo ro q u in e . B r J  G m  P h arm aco ì 1986; 22 : 3 1 -6 .

15. W a lk e r  0 ,  t í  a ỉ. C h a rac te r iz a tìo n  o f c h lo ro q u ỉn e  p ỉa sm a  p ro te ỉn  b ln d in g  
ỉn  m a n .  B rJC U n  P h a rm a a ỉ 1983; 15: 3 7 5 -7 .

16. O ỉofỉ»A djcỉ D, t í  à ỉ. P ro tc in  b in d in g  o í ch lo ro q u ỉn e  e n a n tío m e rs  an d  
d e se th y lc h ỉo ro q u ỉn e . B r J G in  P h arm aeo l 1986; 2 2 : 3 5 6 -8 .

17. G u s ta ỉsso n  LL, t í  a ỉ. P iđaỉỉs in  th e  m e a su re m e n t o f c h lo ro q tiin e  
c o n c e n tra tỉo n s . L a n c tí 1983; L* 126.

18. E t te  EL t í  a L  P h a rm ac o k in e tic s  o ỉ c h ỉo ro q u ỉn e  a n d  som e  o f i u  
m e ta b o ìite s  ỉn  b e a ỉ th y  v o ỉu n te e n :  a single dose  s tu d y . J  C lin  P h arm aco l 
1989; 2 9 : 4 5 7 -6 2 .

19. G u s ta ís so n  LL, t í  aỉ. C h lo ro q u in e  e x c re tio n  íollovvỉng  m a la ria  
p ro p h y U x is . B r J  G in  P h arm aco l 1987: 2 4 : 2 2 1 -4 .

Distribution into breast milk. Studies1-2 ha ve suggested 
that it is saíe for mothers to breast feed when they are 
receiying chloroquine for ưeatment of malaria. Although 
chloroqũine and its monodesethyl metabolite are distribu- 
ted into breast milk. it has been estìmated that the amount 
that would be consumed by an inỉant is well below the 
therapeutic range and separate chemoprophylaxis for the 
inỉant is required.

There appear to be no data on the excretion o{ 
hydroxychloroquine in milk aíter doses appropriate for the 
prevention or treatment of malaria, but hydroxychloro- 
quine has been deteaed in breast milk hom 2 mothers 
receiving doses of 400 mg daily for SLE or rheumatoid 
aithiitis.3,4 One group of vvorkers estimated that, calcuỉated 
on a body-vveight basis, a 9-month-oId inlant could receive 
about 2% of a matemaì dose Via breast (eeding.3

1. O g u nbona  FA, t í  a i. E x cre tio n  o í ch lo ro q u in e  a n d  d e sc th y lch lo ro q u in e  
ỉn  h u m a n  mUk. 6 r J  ơ in  P h a rm a co ỉ 1987; 23 : 4 7 3 -6 .

2. A k im o n w a  A  t í  a i. P lac en ta i a n d  m ilk tr a n s íe r  o í c h lo ro q u in e  in  
h u m a n s . T h e r D ru g  M ơ n it 1988; 10: 147-9 .

3. N ation R L  t í  a i. E xcre tion  o í h y d ro x y ch lo ro q u in e  in  h u m a n  m ilk. B r J  
C ỉin  P h arm aco l 1984; 17: 3 6 8 -9 .

4. O sicnsen  M. t í  a i H y d rtixych ỉo roqu ine  ỉn  h ư m an  b reast m ilk. E u r JC lin  
P h an n acơ l 1985; 28: 357.

Preparations
Proprietary Preporations (details are given in Volume B)
Smgle-ingradient Preparations. A rg .: Nivaquine; A u s tr a l . : Chlor- 
quint; A u s tr ía : Resochin; B elg .: Nivaquine; B ra z .: Didokint; 
Quinacris; Cz.: Delagil; D e n m .: Malarex; F i n Heliopan Fr.: 
Nivaquine; G er.: Resochin; Weimerquint; G r.: Demoquine; 
H ữ n g  K ong: ChlorocinỶ; Syncoquint; H u n g .:  Delagil; ĩn d ia :  
Bilaquine; C-Quin; Cadiquin; chlorolex; Clokit; Cloquin; E- 
Vỉvax; Emquin; Idiquin; Ingaquine; Jagquin; La-Quin; Lariago; 
Larover Malaquin; Maliago; Maligon; Malswift; Melubrin; 
Neoquine; Nivaquine-P; Paraquin; Resochin; ln d o n .:  Avloclort; 
Malarex; Mexaquin+; Resochin; Riboquin; tr ì.: Avlodort; 
M ex .: Aralen; Madorext; N e th .:  Nivaquine; N Z : Chlorquint; 
Nivaquinef; P h ilip p .: Aralent; chloroíos Chloromax; Clorkin; 
PoL: Arechin; P ort.: Resochina; R u s .: Delagil (flenanut); S .A fr .:  
Daramal; Mirquin; Nivaquine; Plasmoquine; S in g a p o re : Malar- 
ex; S p a in : Resochin; S w itz .:  Chlorochin; Nivaquine; T h a i.:  
Chevvoquine; Diroquine; Genodn; Maladn; Maliaquinet; Nita- 
quin; P-Roquine; Sinmoquin; UK: Avloclor; Malarívon; Mala- 
viron; Nivaquine; V k r .:  Delagil (^tnanui); U SA : Aralen.
Mubi-ìngredienl Preporotions. F r.: Nopalu; Savarine; G r.: Savar- 
ine; R u s.: Insanovin (HHcaHOBHH); T h a i.: Chevvoquine sc.
Pharmocopoeial Preporarions
BP 2014: Chloroquine Phosphate Tablets; Chloroquine Sulphate 
Injecúon; Chloroquine Sulphate Tablets;
USP 36: chloroquine Hydrochloride Injeaion: chloroquine 
Phosphate Oral Suspension; Chloroquine Phosphate Tablets.

chlorproguanil Hydrochloride IBANM, riNNMi 
Chlorproguanil, Chlorhydrate de; Chlorproguanilì Hydro- 
chloridum; Clorproguanil, hidrocloruro de; Hidrodoruro de 
clorproguanil; M-5943; XnopnporyaHH/ia rnqpoxnopnq.
1 -(3,4-Dichlorophenyl)-5-isopropyibiguanide hydrochloride. 
Cl,H ,ja 2N5,HCI=324.6
CAS — 537-21-3 (chlorproguanil); 15537-76-5 (chlorproguanil 
hydrcxhloríde).
ÚNII— 6T04V14CU9.

NOTE. The names Lapdap and Dacart have been used as trade 
names for fixed-dose combinations of chlorproguanil with 
dapsone. and chlorproguanil vvith dapsone and anesunate, 
respectively.

P r o ỉ Ị ì e

Chlorproguanil is a biguanide antimalarial used for malaria 
prophylaxis similarly to proguanil (p. 661.3). It has 
sometimes been given as a fixed-dose combination vvith 
dapsone. Combinatíon with both dapsone and artesunate 
has also been investigated lor malaría ưeatment. Hovvever, 
combination Products have been assodated vvith deaeases 
in haemoglobin concentrations in patìents vvith G6PD 
dehdency.
Revievvs.

1. B u ldnva  H, tí  aì. C h lo rp ro g u an il-d a p so n e  fo r ư e a t ỉn g  unc o m p lic a te d  
m a laria . A vaiỉab le  in  T he C o c h ran e  D a u b a s e  o í Sys tem atic  Review$; 
k s u e  4. C h ich e ster: J o h n  W Uey; 2004  (accessed 1 7 /0 5 /0 5 ).

2 . F anelỉo  CI, t í  a ì. A ran d o n ú se d  tr ia ỉ to  assess th e  effìcacy a n d  safe ty  of 
d ilo rp ro g u a n il /d a p s o n e  +  a n e s u n a te  for th e  t r e a u n e n t  of u ncom pli-  
cated  P lasm o d iu m  ỉa ld p a ru ra  m a lariề . T ra ru  R  Sac Trơ p M td  H y$  2008; 
1 0 2 :4 1 2 -2 0 .

3. O m isu -A g y d  s ,  t í  a i. A n  o p e n  ỉabeL ran d o m ised  trial o í a n e su n a ie  
+ a m o d ia q u in e . a n esu n a te + d ilo rp ro g u a n il-d a p so n e  a n d  a rte m e th e r-  
lu m e ía n tr in e  ÍO T th e  ư e a tm e n i  o l u n c o m p lỉc a te d  m a laria . P Lo S  O ne 
2008; 3: e2530 .

4 . F ane tlo  a . t í  a i. H igh risk  o i severe  a n ae m ỉa  a íte r  ch ỉo rproguanỉỉ*  
d a p so n e + a n e su n a te  a n tìm a la r ia ỉ tr e a im e n t in  p a t ìe n u  w ỉỉh  G6PD (A-) 
d e á d e n c y . P Lo S  O ne 2008 ; 3 : e4031 .

5. Prem ji z , t í  a l C h lo tp ro g u a n U -d a p so n e -a rte su n a te  ve rsu s  a n e m e th e r -  
lu m c ỉa n tr in e : a ra n d o m lie d , d o u b le -b lin d  p h ase  m  trỉa l in  A ừỉcan  
ch ild ren  a n d  a d o ỉe sc c n u  vvith u n c o m p lỉc a te d  P lasm od ium  ía ld p a ru m  
m alaria . P Lo S  O ne 2009; 4 : e6682 .

6. T ĩono  AB, t í  a i C h ỉo rp ro g u an ỉl-d a p so n e -a rte su n a te  ve rsu s ch lo rp ro - 
g u a n il-d ap so n e : a ran d o m ize d . d o u b le -b lin d . p h a se  m  críal ỉn  A írícan

c h ild ren , ađo lesc en ts . a n d  a d u ỉu  w ỉth  u n c o m p llc a te d  P lasm odiu  n  
/a là p a ru m  m a ỉa r ia . A m  J  Trữ p  M ed H yg  2009; 81 : 9 6 9 -7 8 .

Halofantrine Hydrochloride
IBANM, USAN, riNNM)
Alolãntriha Cloridratò; drug entry is base); Haloíantriìnihy 
drokloridi; Haloíantrin hydrochlorid; Haloíantrina, hidroclor 
uro de; Haloíantrine, Chlorhydrate d'; Haloíantrine 
chlorhydrate de; Haloíantrin-hidroklorid; Haloíantrinbydro 
chlorid; Haloíantrinhydroklorid; Halofantrini Hydrochlori 
dum; Haloíantrino hidrochlorídas; Hidrocloruro de haloían 
trina; WR-171669; ranoệaHTpMHa rMflpoxnopMfl. 
(/?S)-3-Dibutylamino-l-(1,3-dichloro-6-trìfluoromethyl-9-phe 
nanthryljpropan-l-o1 hydrochloride; 1,3-Dich|oro-a-[2 
(dibutylamino)ethyl]-6-trifluoromethyl-9-phenanthrene 
methanol hydrochloride.
C36H3oajF3NO,HCI=536.9
G4S —  69756-53-2 (halotontrine); 36167-63-2 (halofanfíint 
hydrochloride); 66051-63-6 (±-halofantrine).
ATC —  P01BX01.
UNII — H77DL0Y630.

Pharmacopoeias. In E u r . (sce p. vii).
Ph. Eur. 8: (Halolantrine Hydrochloride). A white or almos: 
vvhite powder. It exhibits polymorphism. Practicall" 
insoluble in vvater; sparingly soluble in alcohol; Ireel" 
soluble in methyl alcohol. PTotect Irom light.

Uses and Administration
Halolantrine is a 9-phenanthrenemeihanoI antimalarial 
that has becn used in the tr e a tm e n t  o í  uncomplicatei 
chloroquine-resistant lalciparum and of chloroquine 
resistant vivax malaria (see p. 644.1). Haloíantrine is . 
blood schizoniocide but has no acúvity agaínst exoery 
throcytic lorms. Its value is limited by its unpredictablr 
bioavailability and by cardiotoxicity. It should n o t be usei 
where meHoquinc has been used íor prophylaxis (ío ■ 
cardiac hazard. see Eílects on the Heart, below) 
Haloíantrine should also n o t be used for malaria prophylaxi; 
and is no longer recommended lor standby ưeatment.

In the treatment oi malaria. halofantrine hydrochloridt 
has been given orally as 3 doses oí 500 mg at intervals of < 
hours, on an empty stomach. A second course should bt 
given alter a week to patients with little or no previou; 
exposure to malaria.

For details of doses in children, see belovv.

Adm inistration in children. Halolantrine has been used ir 
children írom 1 year of age for the treatment of uncompli 
cated chloroquine-resistant {alciparum or chloroquine 
resistant vivax malaria. A total oral dose of abou 
24mg/kg, divided into 3 doses given at 6-hour intervals 
has been recommended; children weighing more thar 
40 kg may be dosed as for adults (see above).

Adverse Effects and Precautions
Adverse effects assodatcd with haloíantrine indude 
diarrhoea, abdominal pain, nausea, vomiting, pruritus 
and rash. Transient elevation of serum transaminases 
ũitravascular haemolysis, and h^ersensitivity reaction: 
have also been reported.

Halofantrine can adversely allect the heart particularly 
by prolonging QT interval. Serious ventricular arrhythmiai 
have been reported and latalities have occurred. As a result 
it is contra-indicated in paticnts knovm to have a prolonged 
QT interval or those with cardiac disease or a family history 
of congenital QT prolongation, and also in those with 
unexplained syncopal attacks, thiamine dehdency, OI 

electrolyte disturbances, or taking Other arrhythmogenic 
drugs (see also Eữects on the Heart, belovv, and Interactions, 
p. 655.1).

Haloíantrine is not recommended during pregnancy OI 

breast íeeđing. It should not be taken on a full stomach since 
this increases its bioavailability and thus the risk of toxidty; 
aíter takỉng halofantrine, latty food should be avoided for 24 
hours.

Effeds on the blood. Haloỉantrine has been assodated 
with acute intravascular haemolysis.1-2

1. V achon  F. t í  a l. H a lo ían tr ín e  a n d  a c u te  in tra v asc u la r  haem o ỉys ỉs . Lan cet 
1992; 340: 9 0 9 -1 0 .

2 . M ojon M. tí ai. lm ravascular haem olysis ío llo m n g  haloíantrine in u k e. 
T râ m  R  Soc T ro p  M ed H yg  ỉ  994; 88: 91.

Effeds on the heart. Prolonged PRU and QT1'5 intervals 
have been reported in patients given haloíantrine and 
there are individual reports of fatal cardiac arrest1'5 and of 
torsade de pointes.4 In 1994, the UK CSM6 noted that QT 
interva] prolongation occuưed at recommended doses of 
haloíantrine in the majority of patients and that world- 
wide there had been 14 reports of cardiac aưhythmias 
assodated with halofantrine; 8 patients were known to

All cross-reíerences reler tơ éntries in Volume A
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have died. To reduce the risk of arrhythmias they stressed 
that haloíantrine should n o t be taken with meals, with 
other drugs that may induce arrhythmias (e.g. quinine, 
chloroquine, and meũoquine; tricyclic antidepressants; 
antìpsychotics; certaln antìarrhythmics; and the andhist- 
amines terienadine and astemizole), or with drugs causing 
electrolyte disturbances. They also stated that it should not  
be given to patients knovvn to have prolongation of the 
QT ìnterval õr with any íonn of cardiac disease assodated 
with QT interval prolongation or ventricular arrhythmia 
(e.g. coronary heart disease, cardiomyopathy, or congeni- 
tal heart disease). Some vvorkers2 have sũggested ECG 
screening o i  all patients beíore s ta ràng treatment tvith 
haloíantrine. Others7 íound preưeatment ECGs to be 
poorly predictive of QT lengthening during treatment. 
Children may have serious cardiac effects at Standard 
doses.5 A later review,,  which induded data from the 
manufacturer's database, analysed 35 deaths thought to be 
due to haloíantrine-assodated cardiotoxidty, induding 5 
children, occurring berneen 1988 and 2005. In the great 
majority of cases there were predisposing íactors such as 
underlying heart disease. higher than recommended 
dosage, or use vvtth another drug that prolonged QT inter- 
vals. The authors re-iterated the need to check for 
conơa-indications (partiailarly in women) beíore pre- 
scribing, in those countries whère haloíantrìne was still in 
use.

1. N o ste n  F, t i  a i. C a rd ỉac  eỉfects o f  a n ũ m a la r ia l creatm enc w ith  
h a lo ía u trỉn e . L a n c tí 1993; 341 : 1054 -4 .

2 . M o n ỉu n  &  t í  a i. C a rd ỉac  co m p tỉc a tìo as  o f  h a lo ía m riu e : a  p ro spec tivc  
s tu d y  o f  20  p a tỉen ts . T ra n s R  sờ c T ro p  M ed H y s  1995; 89: 4 3 0 -3 .

3. C asto t A. et a i. P ro ỉonged  Q T in te rv aỉ w ith  h a lo ían trin e . L a n a t 1993; 
341 : 1541 .

4 . M o n ỉu /1 E, e t a i P rữ ỉonged  QT m rerva l w iih  h a lo ían trin e . La n eet 1993; 
341 : 15 4 1 -2 .

5. A n o n y m o u s . H alo ían trin e : rev ỉscd  d a ía  sh e e t. W ỊỈO  D ru t} /n /1 9 9 3 ; 7 :6 6 -

7- V _
6. C SM /M C A . Card lac  a rrh y th m ỉa s  w ith  h a lo ía n ư in e  (H alían). C u rren t 

P rob lem s 1994; 20 : 6 . A vaiỉab le  a t: h ttp : //w w w .m h ra .g o v .u k /h o m e / 
g r o u p s / p l - p /d o c u m e n t s /p u b l i c a t i o n / c o n 2 0 2 3 2 1 5 .p d f  ( a c c e s s e d  
0 4 /0 8 /1 0 )

7 . M a tso n  PA. et a i. C ard iac  eơec ts  o( s ta n d ard -d o se  h a lo ỉan trin e  th e rapy . 
A m  J  T ro p  M td  H y$  1996; 54: 22 9 -3 1 .

8. S o w u n m ỉ A. et a i. C ard iac  e ữec ts o ỉ  h a lo ta n n in e  in  ch ỉld ren  su ữ e rin g  
from  a c u te  uncom pỉica ted  ra ld p a ru m  m a ỉa rỉa . T ra n s R  Soc Trop  M ed H y s  
1998; 92 : 446 -8 .

9 . B o u c h au d  0 ,  e t a i. Pa ta ỉ card io tox ỉổ tY  re la te d  to  h a lo ían ư in e : a rev ỉew  
b a sed  o n  a w orìdw ỉde  sa íe ty  da ta  b a sè . M a ỉa r J  2009; 8 : 289.

Effects on the ỉldn . For a comparìson of the ỉnddence of 
pruritus assodated with halofantrine and other antimalar- 
ials, see Eííects on the Skin under Adverse Eííects of 
Chloroquine, p. 652.2.

Interactions
Haloíantrine prolongs the QT interval and should not be 
used with other drugs that have the potentỉal to induce 
cardiac arrhythmias, in particular the antimalarials meílo- 
qtiine, chloroqúine, and quinine, and also tricydic 
antidepressants, phenothiazlne antipsychotics, some anti- 
arrhythmics (induding amiodarone, disopyramide, Oecain- 
ide, procainamide, quinidine, and the beta blocker sotaiol), 
dsapríde, and the antUũstamines astemỉzole and terỉen- 
adine. Also, haloíantrine should not be given with drugs 
that cause electrolyte disturbances (such as diuretics) or 
with HTV-protease inhibitors.

G rapefruit juice. In a study in 12 healthy patients, the 
bioavailability of haloíantrine was reported to be increased 
when taken vvith grapeừuit juice and this was found to 
accentuate halotantrine-assodated QT prolongation.1 It 
was suggested that grapeíruit juice should be 
conữa-indicated during use of halofantrine.

1. C h a rb it B, et a ỉ. P ha rm ac o k in c tic  a n d  ph a rm a co d y n a m ỉc  in te rac tio n  
b e tw e e n  g rap e ỉru it ju ic e  a n d  h a lo lan trìn e . ơ in  P h arm aco ỉ T h e r 2 0 0 2 ; 72: 
5 1 4 -2 3 .

Tetracydine. Plasma concentrations of haloíantrine were 
increased in 8 healthy subjeas who vvere also given tetra- 
cydine.1

1. Bassỉ PU ,  't t  a ỉ. E ttects o ỉ le tr a c y d in e  o n  th e  p h a n n ac o k in e tíc s  o ỉ 
h a lo ía n t rin e  in  h e a l th y  vo ỉu n teers . B r  J  C ỉù t P h arm aco ì 2 004; 58 : 5 2 -5 .

Pharmacokinetics
Haloỉantrine is slowly and erratically absorbed aíter oral 
dosage. Although it appears in the drculation within about 
1 hour, peak concentrations occur in 3 to 7 hours. 
Bioavaỉlability ol haloíantrine is increased when given with 
or after food, particulariy food high in fat content, and it 
must thereíorẽ be taken on an empty stomach because of 
the risk oí cardiotoxidty. The elimination halMiíe o í  
haloíantrine varies considerably betvveen individuals, but is 
generally about 1 to 2 days. Haloỉantrine is metabolised in 
the liver, its major metaboỊite being desbutylhaloíantrìne, 
vvhich appears to be as active as the parent compound. 
Excretìon of haloíantrine is mainly Via the íaeces.

Reíerences.
1. K arb w an g  J, Na B angchang  K. C linical p h a rm a co k ỉn etícs  o f  ha lo - 

ía n tr in e . C liĩt P h a rm a co kin tt 1994; 27 : 104 -19 .
2. v /a tk in s  W M  e t a l. H a ỉo íán ư in e  p h a rm a co k in etics  in  K enyan  c h ild ren  

w ith  non*severe  a n d  severe  m alarỉa . B r J  C lin  P h arm aco ỉ 1995; 3 9 :2 8 3 - 7 .
3. O h rt c  et a l. P ha rm acokinetics o ỉ  a n  e x ten d e d -d o se  h a lo ta n ư ỉn e  

reg im en  in  p a tiem s  w ỉth  m a larìa  a n d  ỉn  h e a ỉth y  v o lu n te e rs . C lin  
P h a rm a co lT tư r 1995; 57: 5 25 -32 .

Preparations
Propríetary Preparatíons (details are given in Volume B)
Single-ingredient Preparationỉ. Fr.: Hallan; P ort.: Hallan; S .A fr .:
Halían.

Hydroxychloroquine Sulíate
(BM M , rlNNMI

Hidroxidoroquina, sulíato de; Hydroxỵchloroquine, Sulíate 
d'; Hydroxychloroquine Sulphate; Hydroxychloroquini Sulfas; 
Oxichlorochin Sulphate; Sulíato de Hidroxidoroquina; Win- 
1258-2; rnppoKCHx/iopoxnHa Cy/ibộaT
2-{A/-[4-(7-Chloro-4-quinolylamino)pentyl]-N-ethylaminol 
ethanol sulphate ■
C,8H26CIN3Ò,H2SO,=433.9
C A S —  ỉ 18-42-3 (h y á o x y c h lo ro q u in e ) : 7 4 7 -3 6 -4  (h ydro xy-  
c h lc ra q u in e  sulfate). ■ ' . • ’
A T C  —  P Q ỈB A O l V  •
UNII — 8Q2869CNVH.

Phatmacopoeias. In B r. and v s .

BP 2014: (Hydroxychloroquine Sulíate). A vvhlte or almost 
white, odourless or almost odourìess, crỵstaUũie povvder. 
Freely soluble in water; practically insoluble in alcohol, in 
chloroíorm, and in ether. A 1 % solutìon in water has a pH of
3.5 to 5.5. Protect from light.
USP 36: (Hydroxychloroquine Sultate). A vvhite or 
practically white, odourless, crystalline powder. It exists in 
two íorms, the usual form melting at about 240 degrées and 
the other form at about 198 degrees. Freely soluble in water; 
practically insoluble in alcohol, in chlorotorm, and in ether. 
Its Solutions in vvater have a pH of about 4.5. Protect from 
Iight.

Uses and Administration
Hydroxychloroquine sulíate is a 4-aminoquinoIine 
antimalarial with actions similar to those o{ chloroquine 
(p. 650.2). Although used in the ơeatment and prophylaxis 
of malaria (see p. 644.1), íts maín roles are in the 
management of systemic and discoid lupus erythematosus 
(p. 656.1) and rheumatoid arthritis (below). It has also been 
tried for prophylaxis of venous thromboembolism 
(p. 656.1). AdditionaUy, hydroxychloroquine has been 
used similarly to chloroquine in the management of 
potphyria cutanea tarda (p. 651.1), sarcoidosis (p. 651.1), 
and various skin disorders (p. 651.2).

Hydroxychloroquứie sulíate is given orally.
In lupũs erythematosus and rheum atoid arthritis, 

response to treãtment may not be apparent for up to 6 
months but if there is no ũnprovement by then, treatment 
should be stopped. In the UK, treatment is usually started 
with 400 mg daily in divided doses tvith meals. In the USA 
recommended initial doses are 400 to 600 mg daily for 
rheumatoid arthritis and 400 mg once or tvvice daily for 
lupus erythematosus. Doses are reduced to the minìmum 
eKective dose for maintenance; this is usually 200 to 400 mg 
daily but should not exceed 6.5 mg/kg daily (or400 mg daily 
■vvhichever is the smaller). To avoid excessive dosage in 
obese patients, special care is needed to calculate the dosage 
on the basis of lean body-vveight. For lurther details, see 
under Eữects on the Eyes in chloroquine, p. 651.2.

Hydroxychloroquine sulíate is also used in similar doses 
for the treatment of light-sensitive skin eruptions, but 
treatment should only be given during periods of maxlmum 
exposure to light.

Hydroxychloroquine sulfate may be used in malaria 
both for tteatment and prophylaxis, when chloroquine is 
not available, vvith the same limitatíons as for chloroquine. 
In the USA, a licensed dose i o ĩ  p r o p h y la x ừ  o í  malaiia is 
400 mg every 7 days. Prophylaxis should be started 2 weeks 
beíore the period of malaria exposure and continue until 8 
weeks after exposure has ended; if a two-week lead-in 
period is not possible, an initiaỉ loading dose of 800 mg can 
be used, given in 2 divided doses 6 hours apart. In tr e a tìn g  an 
acute malarìal attack, a dose of 800 mg has been used, 
followed after 6 to 8 hours by 400 mg and a hirther 400 mg 
on each of the 2 iollovvõng days; altematìvely, a single dose 
of 800 mg has been given.

For detaUs of doses in children, see belovv.

Adminislration in children. Hydroxychloroquine suUate 
may be used orally in inỉants and children for the man- 
agement of certain inflammatory conditions, and also for 
the prophylaxis and treatment of malaria, where it is sub-

jea  to the same lỉmitations as chloroquine (see Uses and 
Administration of Chloroquine, p. 650.2).

For the treatment o i  rheumatoid arthritis (iuvenile 
idiopathic arthritis), discoid or systemic lupus erythe- 
matosus, and llght-sensitive skln erũptions; UK 
licensed product inỉormation suggests that inỉants and 
children may be given an oral dose of up to 6.5 mg/kg daily, 
based on ideal body-vveight (or 400 mg daily, whichever is 
the smaller).

For treatm ent o f malarỉa, us licensed product 
iníormation recommends that iníants and children maý be 
given an initial oral dose oỉ 13mg/kg (to a maximum oỉ 
800 mg), foflowed by 6.5mg/kg (to a maximum of 400 mg) 
aíter 6, 24, and 48 hotưs. For prophylaxis, 6.5 mg/kg (to a 
maxỉmum of 400 mg) given once every 7 days is 
recommenđed. Prophỹìaxis should be started 2 weeks 
beỉore the perìod of malaria exposure and contúiue until 8 
weeks after exposure has ended; ự a two-week lead-in 
period is not possible, an initiaỉ loading dose of 13 mg/kg (to 
a maximum oỉ 800 mg) can be used, given in 2 divideđ doses 
6 hours apart.

Diabeies. Aỉ a result oỉ reported hypoglycaemic effects 
with chloroquine and hydroxychloroqtiine (see Effects on 
Glucose Metabolism, under Chloroquine, p. 651.3), there 
has been interest in whether such drugs might improve 
glucose tolerahce or prevent diabetes in patients at risk.

In a prospectìve, multicentre, 21-year observatìonal 
study1 involving 4905 patients with rheumatoid arthritis, 
inddent diabetes occurred at a ágniíicantly lower rate 
among patients who had ever taken hydroxychloroquine, 
versus those who had not (5.2 cases, versus 8.9 casẽs per 
1000 patient years of observation respectively). The relative 
risk of developing diabetes also progressively dedined vvith 
increased duratìon of hydroxychloroquine use. Others2 
have also reported a reduction in riskbased on rettospective 
data.

1. W asko  MCM , e t a ỉ. H yđ rox y c h ỉo ro q u ia e  a n d  rỉsk  o f dỉabetes ỉn  p a tìen ts  
w ith  rheum ato id  archritỉs. JA M A  2007; 298: 1 87 -93 .

2 . B ili K e t a L  H y d ro x y c h lo ro q u in c  use  and  decreased  rỉsk o í d ỉa b ete s  ỉn  
rbeum aỉõ id  a n h r iô s  p a tỉen ts . Ị .  C tìri Rheum atoỉ 2011; 17: ỉ  ỉ  5 -2 0 .

InAammatory disorders. For the use of hydroxychloro- 
quine and chloroquine hi a range of inflammatory condi- 
tions, see unđer Chloroquine, p. 650.3 and under Rheu- 
matoid Arthritis, belovv.

Porphyría cutanea tarda. For reíerence to the use of
hydroxychloroquine in the ưeatment of porphyiia cuta- 
nea tarda, see under the Uses and Administration oỉ 
ChỊoroquine, p. 651.1.

Rheumotoid aiihrítis. Hydroxychloroquine and chỉoro- 
quine are used orally as disease-modiỉymg antìrheumatỉc 
drugs (DMARDs) in the management oỉ rheum atoid 
arthritis (p.13.2) in an attempt to suppress the rate of 
cartilage erosion or alter the course of the disease.1 They 
are considered to be less effective than the other DMARDs 
but they are usually better tolerated and so may be pre- 
íerred in patients with milder ỉorms of the disease.2 Addi- 
tional beneht has been obtained using antimalarials vvith 
other DMARDs especially methotrexate and sulíasala- 
rine,2'5 although adverse effects may be more common. 
For reíerence to precautions to reduce the indđence of 
retinopathy, see under Eííects on the Eyes in Adverse 
Eííects of Chloroquine, p. 651.2.

GeneraDy the lowest eííective dose should be used for 
maintenance to minimise toxidty; for hydroxychloroquine 
suỉíate this should not exceed 6.5mg/kg lean body-weight 
daily. Daily doses of 200 or 400 mg are commonly used but 
one study indicates that there is little advantage in using the 
higher dose.6

Experience with antimalarials to treat juvenile Idlo- 
pathic arthritis (p. 12.1) is limiteđ and the results ha ve 
been variable.7-8

chloroquine and hydroxychloroquine have also been 
reported to be of use in palỉndromic rheumatism.9'11

1. S uarcz -A ln u z o r M E, t t  a l. A n tim a la riab  ío r  trea tin g  rh e u m a to id  
a nh ritls . A vailab le  in  T h e  C o d ư a n e  D atabase  of Sy ỉtem atic  Revlew s; 
Issue 4. C h ich e s ten  J o h n  W iley; 2000  (accessed 17 /05 /05 ).

2 . HERA S tudy  G roup . A  r a n d o m iie d  o ia ỉ o t  h y d ro x y ch ỉo ro q u ỉn e  ỉn  early  
rheum ato ỉd  a rth r ỉtís : ứ ie  HE RA study . Á m  J  M tẩ  1995; 98: 156 -68 .

3. Clegg D O, «  a l. S a íe ty  a n d  cfficacy o f  h y d ro x y ch lo ro q u in e  as 
m a im enance  th e ra p y  fo r rb e u m a to id  arth rỉtỉs  a fte r  co m b ỉn atio n  th e ra p y  
w ỉth  m e ứ io tre x a re  a n d  hyd ro x y cb lo ro q u ỉn e . J  R keu m atơ i 1997; 24: 
1896-1902.

4 . 0 'D d l  JR . T rìp le  th e ra p y  w ỉth  n m h o ư e x a te ,  su lfasalazine, and  
hyd ro x y ch lo ro q u in e  in  p a d e n t ỉ  w ith  rb e u m a to id  arth ritỉs . R h tu m  D á  
à in  N o rtk  A m  1998; 24 : 4 6 5 -7 7 .

5. O D ell JR . t !  a l. T re a tm e n t o f rh eu m a to id  a rtb r id a  w ith  m e th o tre x a te  
a n d  hydroxychlorcK ỊU Ỉne. m e th o tre x a te  a n d  su líasa laa ỉn e , o r  a 
c o m b in ad o n  o{ th e  th r e e  m ed ica tìo n s : re su l ts  o f  a  tw o -y e a r. 
random laed . d o u b le -b lin d , p lacebo -con tro lled  trial. A rth r iã i ỈU ư u m  
2 0 0 2 ;4 6 : 1 164 -70 .

6. Paveika K. t t  a l. H yd roxych lo roqu ine  su lp h a te  in  th e  t r e a tm e n t o( 
rh eu m a to ỉd  a n h r it ỉs :  a  d o u b ỉe  b ỉỉnd  com parìson  of tw o  dose  reg ỉm ens. 
A m  R htu m  D à  1989; 48 : 5 42 -6 .

7. B rew er EJ, t t  a l. P en id U a m in e  a n d  h y d roxycb lo roqu ine  in  th e  o e a tm e m  
o ỉ  severe ju v e n ìỉe  rh e u m a to ìd  a rth rltlỉ. N  E n g l J  M iắ  1986; 314 : 1 2 6 9 - 
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8 . G ro n đ in  c  t t a ỉ. S low -acting  a n tỉrb e u m a tic  d ru g s ỈĐ d ư o n ic  a n h r ỉt ỉs  of 
c h íỉd h o o d . S a tà n  A ríh rử ù  R heu m  1988; 18: 3 8 -4 7 .

9. R ỉcb a rđ so n  M R. Z alỉn  A M . T re a tm e n t o í p a lỉn đ ro m ỉc  r h e u m a tỉsm  w ỉth  
c h ỉo ro q u ỉn e . B M J 1987; 2 9 4 :7 4 1 .

10 . B a n o n e n  p . t í  a l  T re a tm e n t o f  p a lỉn d ro m ỉc  r h e u m a tỉsm  w ith  
c h ỉo ro q u in e . B M J 1987; 2 9 4 :1 2 8 9 .

11 . Y óusse í V ỉ, t í  a i. P a lỉn d ro ra lc  rh e u m a tis ra ỉ a  re sp o n se  to  c h ỉo ro q u in e . J  
R h eu m a to í 1991; 18: 3 5 -7 .

Sarcoidosis. Chloroquine and hydroxychloroquine have 
been tried in the management oí sarcoidosis (p. 1612.2) as 
altematíves or adjuncts to corticosteroid therapy. For 
reíerences to the use of hydro3tychloroquine, see under 
Chloroquine, p. 651.1.

skin disorders. For reíerence to the use of hydroxychloro- 
quine in a variety of skin disorders. see under Chlort- 
quỉne, p. 651.2.

Systemic lupus erythematosus. Andmalarịals have been 
widely used in the treatment of lupus erythematosus 
(p. 1613.3), partìcularly its cutaneous mandestations, 
although much of the evidence is based on case series and 
reports.1 Hydroxychloroquine is most vvidely used,1-2 as it 
is thought to have fewer adverse eííects than chloroquine. 
although any beneht with chloroquine generally stans to 
become evident within several vveeks of starting treat- 
ment, wheTeas it may take up to 2 months for any effea 
of hydroxychloroquine to be seen. For extracutaneous dis- 
ease, antimalarials are often combined with other drugs; 
ơeatment may be continued for many years. For reíerence 
to precautions to reduce the risk of retiropathy see Eííects 
on the Eyes, under Adverse Eííects õf Chloroquine, 
p. 651.2. There is evidence from a case-control study’ that 
lohg-teim hydroxychloroquine treatment is assodated 
with improved survival in patientỉ with SLE, and some 
consider it'to be underused.2 It has been suggested that 
hydroxychloroquine may also have a role in redudng the 
thrombotic symptoms of SLE, induding in patients VYith 
antíphospholipid syndrome.4

1. W ozn iacka  A. M c C a u M e  DP. o p t ỉm a ỉ  m e  o ỉ a n tím a la i ỉa ỉ ỉ  ỉn  ư e a tỉn g
c u ta n e o u s  h ip u s  e ry th e m a io su s . A m  J  CU n D trm a ỉo l 2 005 ; 1 -11.

2. C o $ ted o a t'C h a ỉu m ea u  N, e t a i. H y d ro x y c h lo ro q u in e  d a n s le tra i tcm en t 
d u  ỉ u p u s  le  r e n o u v e a u . R tv  M ed  ỉn te rn t 2008 ; 2 9 : 73 5 -7 .

3. A la rc ó n  GS, t í. a L  E ữ e a  o í  h y d ro x y c h lo ro q u in e  o n  tb e  surv ỉval of 
p a t ỉe n a  w ith  sy stem ỉc  lu p u s  e ry th e m a tữ su s : d a u  f ro m  LUMINA. a 
m u h ie th n ic  u s  c o h o rt (LUM INA L). A n n  R heum  D ừ  2 007; 46 : 1168-72 .

4 . P e tri M . U se o f  h y d ro x y ch ỉo ro q u ỉn e  to  p re v e n t th rom bosis  ỉn  system ỉc  
ỉu p u s  e ry th e n u to s u s  a n d  in  a n tỉp b o sp h o lip id  a n tib o d y -p o s itiv e  
p a tie n ts . ò t r r  R h eu m a ío l R rp  2011 ; 13: 7 7 -8 0 .

Venoos thromboemboiism. Standard prophylaxis for sur- 
gical patients at high rìsk of venous thromboembolisra 
(p. 1274.1) is usually with an anticoagulant. Hydroxy- 
chỉoroquine has been described by some as an antiplatelet 
agent1 and although its mechanism of action ũ  uncertain 
the inddence of ỉatal pulmonary embolism has been 
reduced in patients given hydroxychloroquine prophylac- 
tícaỉly aỉter total híp replacement;2- the usual daily divided 
oraỉ dose was about 800 mg hom the day beỉorẽ surgery 
untỉl disdiarge; larger doses had been used.

See also Systemic Lupus Erythematosus, above.
1. A n tỉp la te le t T tìa lis ts ' C o llab o ra tio n . C oU aborative o ve rv iew  o f ran d o - 

m ỉsed  tria ls o ỉ  an tỉp la te le t th e ra p y — n t  red u c tỉo n  ỉn  v e n o u s  th ro m b o sú  
a n d  p u ỉm o o a ry  em bo lism  b y  a n tip ỉa te le t p ro p b y ỉax ỉs  am o n g  su rg k a l 
a n d  m e d ỉca ỉ p a tien ts . B M J 1994; 3 0 8 :2 3 5 - 4 6 .

2. L o u đ o o  JR . H y d ro x y c h lo ro q u ỉn e  a n d  p o s to p e ra tiv e  th rom boem bo lism  
a ỉte r  to ta ỉ b ip  r e p ìa ce m e n t. A m  J  M td  1988; 85 : (suppỉ 4A ): 57 -61 .

Adverse Effeds, Treaừnent, and Precautions
As ỉor Chloroquine, p. 651.2.

Breast íeeding. Hydroxychloroquine has been deteaed in 
human breast milku  but no adverse e i í e c t s  have been 
seen in breast-ỉed inỉants and the American Academy of 
Pediatrics conãders3 that it is thereíore usually compatible 
with breast íeeding.

1. N .t io n  RL. e t o l. E x cre tỉo n  o f  h y d ro x y ch lo ro q u rae  ỉn  h u m a n  m ỉlk . B r 1 
a in  H ù n t u d  19S4; 17: 3 6 8 -9 .

2 . ữ s te n s ta  M . r í  a l. H y d ro x y c h lo ro q u in e  in  h u m a n  b reast m ỉlk . E u r J  Q in  
P h a rm a a ĩ 1983: 28 : 337.

3. A m e ric an  A cadem y  o f  P e d ia tr ia .  I h e  t r a n d e r  o f đnrga  a n d  o th e r  
Chem icals in to  h u m a n  miDc. P rd tữ tria  2001 ; 1 0 8 :7 7 6 -8 9 . [R etired M ay 
2010 ] C o rrec tìon . ib ù t.: 1029 . A ỉso a vaỉỉab le  a c  h n p ://aa p p o lic y . 
a a p p u b b a tio m .o i8 /c g i/c o n te n t/h jU /p e c lia tiic s ') i3 b l0 8 /3 t7 7 6  (ac cc ãc d  
1 9 /0 4 /0 4 )

Sfeds on the eyes. The main adverse effects of chloro- 
quine and hydroxychloroquine on the eye are keratopathy 
and retinopathy. VVith respect to retinopathy, precautìons 
shouỉd be taken in patients undergoing long-term treat- 
ment, as desaibed under Chloroquine on p. 651.2.

Purther reíerences.
1. J o n e s  SK. O cu la r  to x iđ ty  a n d  b y d ro x y cb ỉo ro q u in e : g u ỉde ỉines for 

sc reerdng . B r  J  D trm a to l 1999; 140: 3 -7 .
2 . T rt|^ j JM . M a ỉb a d ỉ HL R y đ ro x y c h lo ro q u in e> in d u c ed  re tin ơ p a th y : a 

d e n n a td o g k :  pe r^ )e c d v e . Â m  J  á m  D erm ato t 20 0 6 ; 7 :171-5 .
3. T e h ra n i R,  e t a i. O cu ỉa r  tc n d d ty  of b y d roxych lo roqu tD e . Sgm in  

O phth a ỉm o ỉ 2 0 0 8 ;2 3 :2 0 1 - 9 .
4 . W o líe  F, M a n n o r  MF. R a tes  a n d  p red ic tO R  of hy d ro x y ch lo ro q u in e  

re d n a ỉ  to x id ty  ỉ n  p a tíe n ts  w ith  r h e u m a to id  a r th r l tù  a n d  xystem ic lupus 
e ry th e m a to su s . A rth r ìtừ  C a n  H a  (H o b o k a t) 2010; 6 2 :7 7 5 -8 4 .

5. B e rg h o h  R, t í  a l. E v a ìu a tỉo n  o í  rỉsk  í a a o r s  ío r  re tỉn a l da m ag e  d u e  to  
c h ỉo ro q u in e  a n d  h y đ ro x y c h ỉo ro q u ỉn e . B r  J  O p h ih a lm o i 2010; 94 : 1 6 3 7 -
4 2 .

6. P a ỷ n e  JF , t í  a L  C lỉn ỉca ỉ d ia ra c te r ỉs tỉc s  o f  b y d ro x y c h lo ro q u ỉn e  
re tin o p a th y . B r  J  O p hth ứ ỉm o ỉ 201 ỉ ;  9 5 : 2 4 5 -5 0 .

7. M ỉch ae lỉd es M , t í  a ỉ. R e tín a l to x ỉd ty  a aso d a ted  w itb  h y d ro x y ch lo ro - 
q u in e  a n d  c h lo ro q u ín e ỉ r iỉk  íactors, screeninga a n d  prog ression  desp ite  
cessa tỉo n  o f  th e ra p y . A rứ i O p h th a lm o ỉ 201 ỉ ;  129: 3 0 -9 .

Effeds on giucose metabolism. For the elỉects of hydroxy- 
chloroquine on glucose metabolism, see under chloro- 
quine, p. 651.3.

Overdosoge. References1_4 to the management of 
hydroxychloroquine overdose. Management has largely 
been based on that used for overdoses of chloroquine 
(p. 652.2).

1. M a rq u a rd t  K, A ỉb e rts o n  TE. T r e a u n e n t  o f  h y d ro x y c h lo ro q u in e  
o v e rd o se . A m  J  E m trg  M ed  2001; 19: 4 2 0 -4 .

2. L ing  N gan  W ong  A. t í  a i. H y d ro x y c h lo ro q u ỉn e  ove rdose : case r e p o n  an d  
rec on rn ieodacions ío r  r a a n a g e m e n t. E u r  J  Em erý M ed  2008; 15: 16-8 .

3. O lgers TJ, t í  a i. E m stỉg e  ìn io ỉd ca tỉe  m e ỉ h y d ro x y ch lo ro q u ỉn e , m c i 
h e m o d y n am isch e  in ỉtab iỉite ti: casu is tiỉc h e  o n d e rs te u n in g  v o o r b e h a n -  
d e ling  m e t d ỉaxepam . N td  T ỹ d sch r C en e a k d  2008; 152: 509 -12 .

4 . G u n ja  N. t í  a i. S u rv iva l a íte r  m assive  h y d ro x y ch lo ro q u in e  ove rdose . 
A n a csth  Ir tie n sn t C a n  2009; 37: 130-3 .

Porphyría. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Cencre Svveden, dassiỉies hydroxychloro- 
quine as possibly porphyrinogenic; it should be used only 
when no safer altemative is avaỉlable and precautions 
should be considered in vulnerable patients.1

For a dlscussion o! ihe use oỉ other antimalarials in 
patients with porphyria. see under Precautions íor 
Chloroquine, p. 653.1.

1. T he  D rug  D a u b a se  to r  A cuie  P o ip h y ria . A vailab le  ai: h ttp : //v r tv w . 
d ru g s-p o rp h y r ia .o rg  (accessed 10 /10 /1  i)

Pregnancy. In a study1 of 133 pregnandes in 90 vvomen 
treated with hydroxychloroquứie, no statistical difference 
in pregnancy outcome was íound compaređ with a conữol 
group consisting of 70 pregnandes in 53 women. It was 
conduded that the Bndings supported preliminary evi- 
dence for the saíety oỉ hydroxychloroquine treatment in 
pregnancy, and that treatment should probably thereíore 
be maintained during pregnancy in patients with SLE. A 
later systematic re^evv2 also conduded that there vvas no 
increased risk of congenital deỉects, spontaneous abortion, 
íetal death or prematurity assodated with use of hydroxy- 
chloroquine for auto-immune diseases during pregnancy.

1. C o ỉted o a t-C lu lu m M U  N. a  a l. S a le ry  o f h y d ra x y c h lo io q u in e  in 
p r e g n a n t p a tíe n ts  w itb  conn ec tiv e  tis sue  diseases: ầ  s tu d y  o í  o n e  
h u n d re d  ỉh in y - th r e e  cases c o m p ared  vvith a c o n ơ o l g roup . A rth n ià  
Rheum  2003; 48 : 3 2 0 7 -1 1 .

2. s p e rb e r  K  t í  a ỉ. S ys tem aỉic  revievv o f  h y d ro x y ch lo ro q u in e  use  in  
p r e g n a n t p a tien ts  w ith  a u to im m u n e  d iseases. P e d ia tr R heu m a toỉ O n iirtt J  
200 9 ; 7: 9.

interactions
A s  for Chloroquine, p. 653.2.

Pharmacokinetics
The pharmacokinetics of hydroxychloroqulne are similar to 
those of chloroquine (see p. 653.3).
Reĩerences.

1. T e n  SE. t t  a l. B ioava ilab ility  of h y d ro x y ch lo ro q u ú K  lab le ts  in  h e a lih y  
v o lu n te e n . B r J C lìn  p h a rm ttco l 1989; 27 : 7 7 1 -9 .

2. M iỉỉer DR, tí a i. S tea d y -s ta tc  p h a rm a c o k ỉn e tia  o f  h y d ro x y ch lo ro q u in e  
in  r b e u m a to ỉd  a n h r it ỉs .  D IC P  A n n  P h a rm a eo th tr 1991; 25 : 1 302 -5 .

3. D u ch a rm e  J, a  a l. E n an tỉo se lec tỉv e  d ispositỉon  o í  h y d ro x y ch lo ro q u in e  
a í te r  a sỉng ỉe  o ral dose  o í th e  rac em a te  to  h e a ỉtb y  sub jects. B r  J  Q in  
P h a rm a ceỉ 1995; 40 : 1 27 -33 .

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingrecEent Prepanrtions. A r g Axokine; Evoquin; Metứel; 
Narbon; Plaquenil; Polirreumin; A u s tra l.:  Plaquenil; B elg .:  
Plaquenil; B ra z .: plaquinol; Reuquinol: C atuuL : Apo-Hydroxy- 
quúie; Plaquenii; Pro-Hydroxyquinc; C hữc. ninol; Ptaquinol; 
C hintr. Fen Le Plaquenil Cz.: Plaquenil; D e n m .:
Ercoquin; Plaquenil; F itu :  OxUdorin; F r.: plaquenil; G er.: 
Quensyl; Gr.: Plaquenil; H o n g  K o n g : Plaquenil; I n d ia : HCQS; 
HQTon Hydrocad; Hydroquin; Oxcq; Oxy-Q; IrL : Plaquenil; 
Israel: Plaquenil; Iia L : Plaquenil; M a la y s ia : Plaquenil; M ex .:  
PiaqueniL N e th .:  Piaquenil' N o r w .:  plaquenil; N Z : Plaquenil; 
P h il ip p .: Plaquenil: P o rt.: Plaquinol; R u s.: Iưimard (ỈỈMMapA); 
Ptaquenil (ILiaxBeKnn); S in g a p o re . PlaqueniL S p a in :  Dolquine; 
S w e í :  Plaquenil; S v n t ỉ . :  Plaquenil; T h a L : HCQS; Hydroquin; 
Ptaquenil; T u r k .:  Plaquenil; U K : Plaquenil; U kr.: Immard 
(ỈỈMMapA); Plaquenil (IXnaKBeHHJi); U S A : Plaquenil; V enez.: Pla- 
quinol.

Phormacopoeial Preparationỉ
BP 2014: Hydroxychloroquine Tablets;
USP 36: Hydroxychloroquine Sulíate Tablets.

Lumefantrine (BAN, USAN, rìNNi
Beniflumeloli Benílumetol; Lumeíantrin; Lumefantrina; 
Lurnéfahtríne; Lumeíantrinum; Lumefentiyna; /lyMe<ị>aH-
TpHH. .••;■■■ . ■ ■   :■

■‘2,7-Dichlorò-9-[(4<hlorophenyl)methylene]-a-t(dibutylami- 
no)methyQ-9H-fiuorenfr4-methanol. ■■■■'■.-

;C3oH3ANO=528.9 
CAS —  82 ĩ86-77-4.
UNÌI—F38R0JR741
Pharmocopoeias. In O iin .

Uses and Administration
Lumelantrỉne is a dichlorobenzylidine derivative given 
orally with artemether (p. 648.1) for the ưeatment oi 
uncomplicated laldparum malaria (p. 644.1). In some 
countries, the combination ís also used for the treatment oỉ 
chloroquine-resistant non-íaldparum malarìa. Lumeían- 
trine is a blood schỉzontodde vvith a relatively slow onset oí 
actìon but it has a longer duration of aaion than 
anemether. The combination is given as a six-dose regimen, 
with cach dose containing lumelantrine 480 mg and 
artemether 80 mg. The íírst dose is gi ven at initial diagnosis. 
vvith subsequent doses given aíter 8, 24, 36, 48, and 60 
hours; it has been suggested that doses be given aíter a mllky 
drink or ĩat-containing food to ensure adequate absorption.

For details oí dosing in children, see belovv.
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4. A djei GO. t í  a l. A rteR ie th e r-lu m eía m rin e : an  oraỉ a n tim a la r ia l ío r 
u n c o m p lic a te d  m a la ria  in  chU dren. E x p e rt R ev  A n ti In Ịta  T h e r 2009 ; 7: 
6 6 9 -8 1 .

5. N gasala BE. tí al. E íĩicacy a n d  e fỉectiveness o f a n e m e ư ie r- lu m e ía n u in e  
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ran d o m ize d  tr ia l. C ìin  In fe c í D ừ  2011; 52: 8 73 -82 .

Administration in children. Lumeíantrine may be given 
orally to iníants and children, with artemether, íor the 
treatment of uncomplicated ĩaldparum  malaria. In 
some countríes, the combination is also used for the treat- 
ment of chloroquine-resistant non-falciparum mal- 
aria. A total of 6 doses are given, starting at diagnosis and 
repeated aher 8, 24, 36, 48, and 60 hours; recommended 
doses according to body-weight are as íollovvs:
• 5 to 14kg: lumeíantrine 120mg with artemether 20mg
• 15 to 24 kg: lumeĩanaine 240 mg with artemether 40 mg
• 2 5 to 34 kg: lumelantTĨne 360 mg with artemether 60 mg
• over 35 kg: as for adults (see abõve)
Íthasbeen suggested thatdosesbegivenahera milky drink 
or fat-containing ỉood to ensure adequate absorption.

Adverse Effects and Precautions
Adverse effeas assodated with the combination of 
lumeíantrine vvith artemether commonly indude head- 
ache, dizziness. sleep disturbance, palpitaùons, gastro- 
intesúnal distuibances, anorcxia, prurítus, rash, cough, 
anhralgia, myalgia, and ĩatigue.

Lumeíantrine-artemether may cause prolongatỉon of the 
QT Interval, and thereíore should be avoided in patients 
with serum-potassium or magnesium diỉturbances, any 
dinical condition knovvn to prolong the QT interval (such as 
congenital long QT syndrome, symptomatic cardiac 
arrhythmia, or severe heart tailure), or a íamily history of 
sudden cardiac death.

Lumefanưine-artemether should be given vvith caution 
in severe hepatic or renal impairment and ECG and blood 
potassium monitored.

Effects on the blood. Severe haemolytic anaemia necessi- 
tating corticosteroid treatment, blood transíusion, and 
haemodialysis occurred in a patient aỉter taking 8 lume- 
íantrine-artemether tablets aher a malarial attack.1 It was 
considered that, given its molecular similarity to other 
antimalarialỉ known to cause haemolysis, the causative 
drug was probably lumetantrine.

1. M é ra t s .  e l a i. C a s t r ep o r t: c o m b ln ad o n  a n c m c ứ ic r- ỉu m c ía n tr in c  and  
h a em o ty t lc  a n a e m ia  fo llow ing  a  m alarỉa l a u a c k . T ra ru  X  S k  T ro p  M ed  H y$  
2003; 97 : 4 3 3 -4 .

Porphyría. The Drug Database íor Acute Porphyria, com- 
piỉed by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria c en tre Svveden, dassiíies the combination 
of lumeíantrine plus artemether as probably porphyrino- 
genic; it should be prescribed only íor compelling reasons 
and precautions should be considered in all patients.1

All cross-reíerences reíer to ehtries in Volume A
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