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Respuesta a Oficio No. 2346 del 02 de marzo de 2006

REF: Expediente No. 00 091 771 — solicitud de patente de invencién
a favor de UCB, S.A.

JUAN PABLO CADENA SARMIENTO, portador de la tarjeta profesional No. 57.492
del C.S.).,, obrando como apoderado sustituto de la sociedad UCB, S.A.,
domiciliada en Bruselas, Béigica, segtin lo acredita el documento de sustitucion de
poder a mi favor anexo, me permito dar respuesta a las observaciones de caracter
técnico y juridico, relacionadas con la patentabilidad, para la concesién de la
patente de acuerdo con la Decisibn 488 segln el concepto técnico No. 262
notificado por fijacién en lista de fecha 02 de marzo de 2008.

Atendiendo las observaciones del sefior Examinador, en relacién con el articulo 46 de
la Decisién 486 de la Comisién de la Comunidad Andina, me permito anexar al
presente escrito los siguientes documentos:

1) PROUS. “Levetiracetam”. Drugs of the future. Barcelona (Espafia). 1994.
19(2) pages 111-113.

2) WILSON E. A. ET AL. “New antiepileptic drugs™. Baillidre’s Clinical Neurology.
Londres (GB). 1996. 5(4) pages 723-747.

3) WIESSER H. G. “Behandlung der epilepsien: Wo Stehen wir heute?”,
Schweizerische Rundschau fiir Medizin/Praxis. 196. 85(4) pages 74-79.
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Con lo anterior hemos dado total cumplimiento a los requerimientos del sefior
examinador, consideramos por lo tanto que la solicitud se encuentra en condiciones
de ser permitida.

De Ia Sefiora Jefe,

@ Atenta .
Yy

JUAN PABLO CADENA SARMIENTO
T.P. No. 57.462 del C.SJ.

C.C. 80.410.337 de Usaquén

Carmera 7 No. 16-56 piso 9

Bogotd, 05 de marzo de 2008
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Drlsamgsastro Apartado 3692 )>
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Tel. Conm. 3802200
Tel/Fax; (57.1) 2827976
AS: 83.664 {57.1) 3802700
E.Mai!:bricas @ brigardycastro.com.co
Sefiores
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES
E. 8. D.

REF.: Expediente No. 00 091.771
Solicitante: UCB, S.A.

HECTOR GOMEZ MEJIA, mayor de edad y vecino de esta ciudad, identificado como
aparece al pie de mi firma, en mi calidad de Apoderado General de

UCB, S.A.

Manifiesto por el presente que SUSTITUYO el Poder conferido en el abogado JUAN
PABLO CADENA SARMIENTO, también mayor de edad y vecino de esta ciudad,
identificado como aparece al pie de su firma, para que actie ante esa Divisién en las
diligencias que se adelantan dentro del expedients de la referencia.

El apoderado sustituto queda ampliamente facultado para intervenir ante esa Division;
presentar solicitudes, modificaciones, y afectaciones; presentar oposiciones; presentar
objeciones; presentar demandas de cancelacién; interponer y presentar recursos;
pagar; notificarse; desistir; conciliar y transigir; renunciar; sustituir y reasumir esta
Poder; y en general adelantar todas las actuaciones requeridas para la defensa y
efectividad de los intereses de mi reprasentada.

Ruego se le raoonozca personeria en los términcs de esta sustitucién.

Respatuosamente,

- L \
‘
HECTOR GOMEZ jEJ'A

C.C. No. 22720 de Bogoté
T.P. 18436 del C.S.J.

oz /// é//\

CADENA SARMIENTO
C.C. No. 80.410.337 de Usaquén
T.P. 57492 del C.S.J.
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L _vetiracetam_

Uch-L059

(8)-c-Ethyl-2-ox0-1-pymrolicinsaceiamide
2(5)-{2-Oxopyrrolidin-1-yf)butyramide

Anticonvuisant

Sy

CH1ND, Mol wt 170.21
CAS: 102787-28-2
EN: 113838 ] ‘f
ﬂ -
Syntheals

Reaction of {S)-2-amincbutyramide (1) with ethyl 4-bro-
mobisyrata (1) In the prassnce of ifsthylaming In toluene
gives athyl (S)-4{1{carbamoyl}propylaminolutyrate (),
which |s cycilzed in loluene by means of 2-hydroxypyridine.
Compound {]) can also bs condensed with
chicride (IV} efther directly in the presance of tstrabutylam-
monium bromida (TBAB) in dichisromethane, followed by In
:'umhmm%_ wmmammm

intermediate 1-<{cachamaypropy(|-4-chiorabuty-
ramide (V) (1). Schame 1,

An altemative procedura involvas hydrolysle of ragemic
sthyl 2-(2-oxopyrroiin-1-yljbutyrate (V1) with sadium hy-
droxide 1o give racemic 2-{2-oxopyrroikiin-1-ylbutyric ackd
{VIl), which le rsacived by Iractional crysialization with

(Ry-(+)-a-methyibenzytamine in benzene, followed by acid-

base treatment to give (S)-2-{2-0xopyrrolidin1-yibutyric
addMllj Compound (VIX) is finally treated with ethyl chio-
roformiate and ammonla in dichioromethane {1).-8cheme 1.
A third procedurs irvoives N-Raney deaulftyation of
(S)-4-(methylthia)-2-(2-oxopynvolidin-1-yJoutyramide (XI),

prepered (rom (S)-2-amino-4-(methyfthio)butyramide (1X)

by reaction with 4-chlorobutyryl chioride (IV). Compound
tmmdnummwmmoummwm
4-bromobutymte (i) fo glva ethyl  (S)}4{1-{cabam-
oyl)-3-{methylthio}propylamino]butyrais (X), which Is cy-
clized In1 toluens by maans of 2-hydroxypyridine (2).

. Description

Solid, m.p. 115-8°C; [x]™ -88.7° (c 1, acetone) (1); mp
117 °C; [o] o™ -80.0* {c 1, acetons) (1); m.p, 117 °C; [a]ls™®
-§1.9° (¢ 1, acetons) (1); m.p. 116.7 *C; [alM -90.1° (c 1,
acetone) (1); m.p. 112-5°C; [«]* -80.0° (¢ 1, acatone) {2).

introduciion

Piracatam (UCB) {Il the praiotype of the nootropic
agents, has been used clinically since 1072 as a cagnition-
snhancing agent in the siderly. The mechanism of action of
these drugs s unknown, but soma svidenos suggests that
effacts on snergy metabolism and neuronal excitablity may
be Involved. (3, 4). Recently, piracatam anx other noolropic
drugs have baan rported to sxert ’knticomvaudsan! sffects In
difterant animal models {5-7). Piracetam has also been re-
wammﬂmhnﬂmuﬂmw
caiving carbamazapine (B).

Solentiata at UCB reportad the nootropic pmpauu of
UCB-L058, w close structural analog of piracetam, end k

oY

n

J. Prous, N. M
huoﬂlld.w

cuunu.mmmm. £.0.
08080, Spain.
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in a scopolamine-induced amnesia” mode! In mice (9).
UCB-LD5D also appsared io faciitate cholinamgic funcion in
vitro through a stareospecific mechanism {10). More recent-
ly, UCD-LOED was shown o exart potent anticonvulsant ef-
fects and wes sefected for further evaltuiation as an antiapl-
loptic drug {11).

Pharmacoiogical Aclions

The anticonvuisant profils end neuroioxiclly of UCB-LOS8
have been avaluated in a number of rodent modais. In the
audiogenic selzure assay In mice it was found lo dose-de-
pendently proleci againgt bath tonic and clonic convulsions
with EDg vatues of 7.0 and 8.7 mg/kg p.o., mapectively,
whereas highar doses wera required to prevent wiki running
(EDpo=31.7mg/kg); Il was also active againat tonic selzures
after |.p. adminlatration (EDye = 8.8 mg/kg). UCB-LOES in-
ducad dose-dependantprotection agalnsttonic convulsions
induced by maximai alectroshock in mice (EDyy = 23.5 mg/
kgp.o.), withno effect against cionic comvulalons, Toniccon-
vulslons incuced in mics by a maximal doas of pentylenete-

trazol (100 mg/kg |.p.) were iInhibited by 25-30% nt dosss of
B.4 mp/kg p.o. mnd higher, but no ellect was obesrvad on
clonic convulsions. Using suhmmnldunufponm
Iatrazol {80-00 mg/kgl.p.), UCB-LOS@

hibitad 1onic corvuisions (EDg, = 20-88 mg/kg p.o.). Bluu—
culine-induced tonic convulsions in mice were dose-
dependently anizgonized by tile compound (EDg = 29.5
mghyg p.o.), and it alsd reduced clonk: convulalons by
S0-80% at doses of 17-170 mgkg. UCB-L0O5D

raduced NMDA-Inducad tonio convulsions in mice at doses -

of 6.4-170 mg/kg 1.p., clonic comvulsions showing a signif-
cant raduntion only at the highost doss. Pretreaiment of
mice with UCB-LO58 (5.4-54.0 m/kg Lp.) dose~dependant-
ly delayed the development of pantyisnetetrazol-induced
kindiing, and in rate # reduced pentylenetylrazol-inducad
spike and wave discharge at doses of 5.4 and 17.0 mg/kg
ip. Tonic convulsions induced in rata by bicuculline wers
dose-dependsntly reduced (EDy, = 7.7 mgig p.o., 5.1 mg/
kg L.p.). but no effect was observed on clonic conviisions.
UCB-LOSS alasn dose-dependently {17 and 54 mgkg p.c.)
reduced ploroloxin-induced fanic convuisions In rats, The
articomaisant activity was found o be sterecspecific, the
R-snantiomer, UCB-L060, ahowing low intinsic activity In
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thase modais. Tila compound showed minimal neurotoxic-
iy using the Irwin (mics and rats), rotarod (mice) and
open-fleld (mics) tests, ghving a neurotoxicily indax (ED for
inhibitton a1 tonic convutsions in audiogenicmice/EDgg In the
rotarad test) of » 243 (11).

The activity of UCB-L059 was also gvaluatsd in rodent
models of partial and generafizad selzures. Alihough k was
found to be inactive in the traditional meximal slectroshock
et in mice and rats and the s.c. pentylsnatstmzol teet in
mice, it increased the threshakis for tonic electroshock sel-
2ures (TIDxg w 40 mg/kg i p- in mice and 20 mgig.p. in rats)
and for myocionic and clonic salzures induced by imed Lv,
infusions of pentylenelsirazol (TIDyy = 40 mg/g ip.). In
amygdala-kindied rala &t suppressed sacondarily ganeral
ized salzures (EDy, = 40 mp/kg Lp.), and it significantly in-
creasad the focal satzure threshoki and significantly de-
creased the aherdischarge duration and sslzurs severity ol
54 mg/kg i.p. UCB-LOSS significantly decrsased bady tem-
peraturs in both mice and rats, but It showed rro effect in the
rotarod test, and minimal sfiacts In tha ehlmncy and
opan-fisld tests in mice and rats (12).

In studios on the machanism of action of UCB-LOED in
rats, pretreatment with anliconvulsani dosas of UCB-L058
prevantad the Incroass indopamineand DOPAG relansein-
ducad by bicucullins in brain perfusates, M'lernl only par-
{ial biockade of tha releass of dopamine, DOPAC and homo-
vanilic acld {HVA) induced by haloperidol was obsarved.
Thesa rasulls indicata that the mechanlam of action of e
compound Involvas direct dopaminargic activation, s wel
as a passiblo sfect on GQABAergic funclion (13),

Clinical Studies

The safety ol add-on therapy with UCE-L0SG has beon as-
sesved |n 18 pafienta treated with phenyloin, carbamaze-
pine, valproats or carbamazepine + valproats. At doses of
500-2000 mg/day, UCB-L05 demonatrated no significant
Interactions with the cassical ntlepleptic drugs. Advene
stiects of axcessive sleap, nausoa and decraased appeiite
were reparted In five, twa and two patients, raspectively; the
only significant laboratory asbnormality was a tendency for
a decrease In serum creatinine (14).

UCB-L0S9 s In phasa i trals in Europe, whers i s being
devaloped for the treatment bf both apllepay ant amdsty. i
Is being developed and copromoted by SIBIA as SIB-81n
the USA and Canada fer the treatment of aplepsy, and the
FDA has granied approval for clinical 1dals {15, 16).

113

Manufactursr
UCS (Beigium); licensed to SIBIA, Inc. (USA).
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New antiepileptic_ drugs

M ELAINE A. WILSON
MARTIN J. BRODIE

After a hiatus of nearly 20 years, no fower than cight new antiepileptic
drugs (AEDs) have received a licence in at least one country during the
lDQg. Lamotrigine, vigabatrin, gabapentin and, to a more limited extent,
oxcarbazepine are widely available, whercas felbamate, topiramate,
zonisamide and tiagabine have as yet had more limited exposure. Some of
these will, in the fullness of Udme, become first-line AEDs, whereas others
already have problems with toxicity. Yet more new agents, including
remacemide, levetiracctym and losigamonc, are at an earlicr siage of
development with a few as yet ‘numbered’ compounds still undergoing
phase one evaluation.

A feeling of opiimism abounds regarding the pharmacological treatment
of epilepsy. The major challenge will be to maich individual AEDs with
known mechanisms of action to specific epileptic seizures and syndromes.
Monotherapy will continue to be the rule for most patients, although some
will necd more than one AED (Brodie and Dichter, 1996). The concept of
‘rational polytherapy’ is becoming:part of the epilepsy specialist’s
vocabulary, although hard evidence in su of this enticing concept is

Ny . still sparse. What is not in doubt, howsver, is that some of the newer AEDs
are more ‘user friendly’ than many of their more established counterparts,
allowing higher doses to be employed with the real potential of increased
cfficacy. In this review, we will detail what is known about the licensed new
drugs, concentraling on their practical clinical use. Some of thc more
promising investigalional compounds will also be previewed. Efficacy
data, dosage schedules and side-effect profiles are summarized in Tables
1-4,

LAMOTRIGINE

Lamatriginc was devcloped in response to the erroneous hypothesis that a
relationship existed berween the antifolate cffects of antiepileptic drugs and
their therapeutic action. It has been licensed s add-on treatment in the
management of relractory epilepsy in mors than 70 countries. Its uss in-
children and as monotherapy has been approved in some of these.

Dallliére’ Clinteal Newrology— 723
Vol 5, No, 4, December 1996 Copyright © 1996, by Baillikre Tindall
ISBN 0-7020-2295-0 All rights of reproduction in my form resarved

. 0961-0421/56/040713 425 §12.00/00
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Tabie 1. Efficacy of somne new astiepileplic dnigs against common solzure types and syndromes.
Secoadarily Lenox- Infantile
Drug Putlal genenlized Toalc-clonic Absence Myoclonic Gl spasms
Lamwoiriging * * * * E) - *
Vigsbatria + + 1 - - Ead +
Cabapaniin + + ? 1 ? ? ?
Oxcorbazspine + + + - - 9 ]
Telbamate + + ? % ? + ?
Toplramats + + ™ ? 1 1 1
Tiagahine + + ? 7 ? ? ?

Key Lo wntsies ln table: + proven efficacy, 2 probable efficacy, ~ worsens control, 9 anknown.

Tuble 2. Doange guldelines for some ncw anliepilcptic drugs 1n sdoloscents and adhlis.

Dmg Swning dose  Commencs: daily dose  Maintenance range  Doasge Intervol
Lamanrigios 123-50 mg® 200400 syt 100-300 my od-bd
Vigabatrin 05-1g i3 243 . ad-bd
Cabapentin 300-400 mg M00mg 12004000 mg; s
Oucarbwmrplne  €00-1200 mg 100 mg 900-2700 mg 13
Felbamete 1200mg 400 mg 18004800 mg s
Toplranmee 2550 mg 400 mg 10D=1000 mg bd
Thgabine 5-10my 4Omg 20-60 mg we \_/
* |2.5 mg with sodium valproats. ’

200 mg ss monothompy.

Table 3. Dosage guidslines for some new anilepileptic drogs in children.
Taltinl dese Miuinichaace doko

Drug (my/kgiiny) {my/kgiduy) Dosage interval
Lamotripise 02-7* 1.5-15 od-bd
Vigabatrin 25 25-80 od-bd
CQobepeatin Not recommeaded for childran under 12 years
Oxcurbazepine 10 1030 bd-ids
Felbhamats 15 30-45 tde-gyds
Toplramaie Notf ecommaaded for childres undar 12 years
Tingubing Not fecommended for chlldren under 12 years

* 0.2 mg/kgMay whea adminimered with sodiam velprous

Mechanism qfac!ion

Lamotrigine stabilizes presynaptic necronal membranes by blocking
voltage-dependent sodium channels, preventing the release of the
excitatory glutarnate and aspartate amino acid neurotransmitters (Leach et
al, 1986). In mouse neuroblasts it inhibits high frequency sustained
repetitive firing of sodium-dependent action potentials, suggesting a direct
c on voltage-activated currents (Cheung at al, 1992), More recent
evidence supports a selective action on the slow inactivated state of the
sodium channel (Xie et al, 1995). These studies do not explain lamo-

triginea’e anti.aheanna and nntl smunalaale = faea
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Tuble 4. Side-effccts of some new satiepileptic drags.

l.lnlriy'lz

I

Iuln-‘

ww_mwmﬁmWMM

) w.. } ;
il
Hiiih

unwwmmmm
i

bl

i

il

" ® Common side-effocts.
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Pharmacokinetics

Lamotrigine is well absorbed sfter oral adminisiration with a bioavail-
ahility nppmu:h‘nhg 100% (Brodie, 1992), Peak concentrations anc achieved
within 3 hours of dosing. Lamotrigine is 35% bound to plasma proteing and
has a volume of distribution of 0.9-1.3 Vkg. It is extensively metabolized
by the liver, largely to the inert glucuronide conjugate, Its kinetics are linear
with an climination hall-life runging from 24-41 hours. Peak concen-
trations are clevated by 27% in the elderly compared to younger people
taking the same dose (Posner et al, 1991). Rena) impairment does not affect
lamotrigine’s clearance.

Drug interactions

Lamotrigine does not influence the metbolism of other lipid solable drugs.
including other AEDs, warfarin and the oral contraceptive pill (McKee snd
Brodic, 1994). When given to patients already being treated with .the
enzyme-inducing agenis, carbamazepine, phenyloin and phenobarbital, its
mte of elimination is increased reducing the half-life to abow 15 hours
(Brodie, 1992). Sodium valproate inhibits llmom"éjne metabolism pro-
longing its half-life to 60 hours (Yoen ct al, 1992), Withdrawa] of enzyme-
indocing AEDs canses a rise in the circulating concentration of lamotrigine
while that of sodium valproate produces a fall. A pharmacodynamic
imeraciion resulting in symptoms of neurotoxicity (headache, dizziness,
diplopia, ataxin) is & common consequence when lamatrigine is introduced
in patients esublished an high dose carbamazepine (Wolf, 1992). i does
not increase carbamazepine concentrations nor those of ity aclive
metaholite carbamazepine 10,11.epoxide (Stolsrsk e1 al, 1994). Patients
taking carbamazepine should be wamed of this possible interaction and
sdvised to reduce their carbsmazepine dose if they develop neuroroxic
tymptoms. A pharmacodynamic interaction has also been mooted as an
earlanuiun for the marked tremor seen in a few patients receiving sodium
valpmate and Jamotrigine in combination (Reutens et al, 1993).

Clinieal efficacy

Efficscy for lamotrigine sgainst partial-onset seizures with or without
sscondary generlization has been demonttrated in all but one of 10 pivoral
double-blind, piacebo-controlied trials (Leach and Brodie, 19952). Seizure
severity was found to be improved in one study (Smith et af, 1992).
Changes In “happinesy’ and *mastery’ scorcs were (nterpreted as improving
‘quality of life’. It hay been sualﬁlmd that Inmotrigine's ability to reduce
inteciceal gpiking may sxplain the increased alertness reporied by some
patients (Besag, 1954). There Is evidence of efficacy for lamotrigine against
the primary peneralized epilepsies, including atonic and tonic-clonic
stizures, typicsl and arypical absences, and myeclonic jerks (Goa et al,
1993; Leach and Bradie, 19954). In long-term siudies, (olerance has not
. been observed to its anticonvulsant action (Goa et al, 1993).



-t emaw s

= ———

BNEDOCI: «XP

NEW ANTIEPILEPTIC DRUGS n?

A double-blind study comparing lamaotrigine and carbamazepine in 260
newly diagnosed patients with l=ﬁpnrtinl-c:mset or generalized tonic—clonic
seizures demonstrated similar efficacy for both drugs, elthough lamotrigine
was belter tolerated (Brodie et a), 1995). An open, multicentre, com-
parative study against carbamazepine in 343 patients produced similar
results (Reunanen et al, 1996), as did a double-blind comparison with
phenytoin in previously unireated patients (Steiner et al, 1994). Siudies
involving children have demonstrated similar efficacy to adults across the
complete range of seizure types (Gon et al, 1993; Besag et al. 1995: Leach
and Erodie. 1995a). Lamotrigine appears to be of benefit in some children
with infantile spasms (Veggioti et al, 1994), and also i the Lennox-Gastaut
syndrome (Schiumberger et al, 1994). .

Lamotrigine may have enhanced efficacy when combined with sodium
valproate in patienis with generalized absence and/or myoclonic seizures
(Panayictopoulos et a), 1993; Femrie and Panayiotopoulos, 1994), and in
those with partial and 1onic—clonic seizures (Pisani et al, 1993; Brodie et al,
in press). Good results have also been reported when lamotriging was used
in combination with vigabatrin in patients with partial seizures (Stolarek ct
al, 1994; Schapet et al, 1996).

Adverse events

The commonest side-effects with lamolrigine are headache, nansea and
vomiting, diplopia, dizziness, ataxia and tremor (Brodie, 1992). Sedation
rarely occurs. Rash comrlicntﬂ the initial management of 3-5% of
patients. It is usually maculopapular in nature. In mild cases it may subsids
spontancously without necessitating drug withdrawal. In some patients,
however, there is an accompenying systemic iliness with malaise, fever,
athralgia, myalgia, lymphadenopathy and eosinophilia. Rare cases of
bullous erythema multiforme, Sievens-Jobnson syndrome and Lyell's
syndrome have been reporied. There is some evidence that gradual intro-
duction of lamolrigine lessens the incidence of rash (Brodie, 1996a), the
risk of which is markedly higher in patients established on sodium
volproate (Brodie et al, in press). To date, thers is no evidence that lamo-~
trigine produces teratogenesis, However there have only been a small
number of pregnancics on lamotrigine monotherapy.

Dosage recommendations

Lamotrigine is produced in 25, 50, 100 and 200 mg tablets, A dispersible
formulation is also available in doses of 5, 25 and 100 mg, which is usefu]
in children and patieats with difficulty in swallowing. Lamotrigine can be
adminisiered once daily as monotherapy or concamitantly with sodium
valproate, or twice daily in patients being treated with enzyme-inducing
drugs. A low dose, siow titvation schedule shauld be employed to reduce the
incidence of rash. The starting dose will depend on concomitant medication
(Table 5). Some patients rospond to and (lerie doses exceeding 600 mg
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daily 28 monotherapy or above BOO mg daily in combination with enzyme-

inducing AEDs. An azl:livalcnl high dose in valproate-trealed patients
would be 150-200 mg daily because of the extent of metabolic inhibition.
Conceniration monitoring is not required in clinical practice as no signifi-
cant relationship has been established between lamoirigine levels and its

anticonvulsant efficacy or the emergence of side-effects (Rambeack and
Wolf, 1993; Kilpatrick et al, 1996).

‘Table 5. Lamotrigine dosage and tilrmion schadules.

Add-on in trectad sdukts and sdolescents
Valproste Ochers
Woeks 1-2 12.4 mg, dally 50mg daily
Weeks 3-4 25 mg dally 50 mg twice dally
Malnienasce 50-100 mg twics dally 100-200 mg twice dally
Add-on in wested childron
Valproste Others
Weeks 1-2 0.2 mg/kp 2 my/xg
Wooks 34 0.5 mpky S mgikg
Maintenasce 1.5 mpiky - 5-15 mg/kg
Monothempy
Aduls Children
Weeks |- 35 mg daily 03 mpkg
Weeks 3-4 2% mg twice dally t mpiks
Mainjenance 30100 mg twics daily -8 mgikg
Higher doses exa ba tried I selzurs parsisy and the pationt i tolersling the drag with-
owt complaiat.
Therapeutic use

Although cffective against partial seizures with or without secondary
gene}f:#nlion. LTG geems to be particularly beneficial for the primary
generalized epilepsics. Good results are being reported also in patients with
leamning disabilitics who have a range of seizure types. In patients with
partial seizores, it is often possible to withdraw concomitant phenytoin or
carbamazepine with benefit. Controlled trals in children and in
Lennox-Gastaut syndrome are in progress, as is a double-blind, com-
parative study against carbamazepine in the elderly. Lamotrigine’s long
elimination haif-lifs, broad spectrum of activity and wide therapeutic rtio
make it an attractive p ition as monctherapy in newly diagnosed
epilepsy. Preliminary data I?:ld out the possibility that it will not be 1erato-

iic. with a regimen contsining sodium valproate in
refractory epilepsy is becoming & commeon therapeutic strategy.

VIGABATRIN

Vigabatrin was the fimt ‘designer’ AED to be introduced into clinical

practice, as it was modelled on the structure of the inhibitory neuro-
transmitter oamma-aminalnsnda anid /AIAD AN T " « 0
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United Kingdom and Treland in 1989 az add-on therapy for partial seizures
and is now available for this indication in many countrics, although it has
not yet been approved for use in the United States.

Mechsnism of action

Vigabatrin is a waier-solubic mcemate with 1the S-enantiomer being the
pharmacologically active moiety (Bditorial, 1989a), Its mﬁesi“legic effect
is mediated by enzyme-activated suicidal inhjbition of tns-
aminase, the enzyme responsible for the metabolic degradation of this
imporiant inhibitory neurotransmitter. This resuits in clevation of GABA
levels in the plasma, CSF and brain (Ben-Menachem et al, 1989; Petroff et
al, 1996). An inhibitory action on cellular GABA uptake has also been
mooted (Leach et al, in press a).

Clinical pharmacokinetics

" Vigabatrin is rapidly absorbed after oral administration with concentrationa

peaking 3 hours after dosing (Grant and Heel, 1991), It has an oral bicavail-
ability of 60-80%, is not protein bound and has a volume of distribution of
0.8 I/kg. Vigabeatrin is primazily excreted unchanged by the kidney, with a
clearince similar to the glomerular flltration rate (Durham et al, 1993). Its
renal clearance decreases significantly in old age and with renal impalrment,

Drug interactions

Plasma concentrations of phenytoin are reduced by 20-30% by conco-
mitant vigabatrin (Rimmer and Richens, 1989), although this rarely com-
promises seizure control (Browne et al, 1987). Vigabatrin does not induce
or inhibit hepatic metabolic enzymes nor does it undergo any pharmaco-
kinetic or pharmacodynamic interactions with AEDs other than phenytoin.
To date, no reports have appeared suggosting that any other drug inBuences
its pharmacokinetics,

Clinical efficacy

In six early double-blind, placebo-controlled, crossover studies in patients
with therapy resistant partial-onset seizures given doses of vigabatrin
ranging from 2 to 3 g daily as add-on therapy, the responder rate (50% or
more seizure reduction) varied between 33 and 64% (Mumford and Dam,
1989). Vigabatrin's efficacy is against partial seizures with or without
secondary generalization. It can worsen myoclonic jerks and genenlized
absences and may oven precipitate stams (Ferrie and Panayiotopoulos,
1995). Its anticonvulsant effect is maintained for at least 10 years, aithough
:ggrla) paticnts have experienced breakthrough seizores (Grant and Heel,

An early monotherapy study comparing vigabatrin and carbamezepine in
newly diagnosed adult psticnts with partial-onsct scizures suggested
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similar or slightly Inferior efficacy for the new drug, but with more patients
on vigabatrin beeoming:cizure-fm. Vigabatrin was also better tolerated
than carbamazepine (Kalviainen ct al, 1995). The pivotal double-blind
companative monotherapy sindies against carbamazepine have just been
completed and are about 1o be reported. Vigabatrin arpem to be at least as
effective as ACTH and corticosteroids in infantile spasms (Appleton,
1995). As it has a berter side-effect profile than stercid therapy, some

jatricians already regard it as the treatmeni of choice for this indication
Ferrie and Robinson, 1995; Aicardi et al, 1996).

Adverse events

Sedation, dizzincss and headache are the mos; frequently reported adverse
events with vigabatrin, particularly when the dose is being increased. Other
reported 'pmblunl include fatigue and weight gain (Grant and Heel, 1991).
Vi‘;bunn does not & to produce cognitive impairment either acutely
or in the long term (Giltham et al, [993). However, phased introduction has
been suggested 1o allow tolerance to early subjective sedation. Some
patients taking vigabatrin report a change in mood; commonly agitation, ill-
temper, distuthed behaviour or depression. Pamnoid and paychotic
symptoms can develop. Hyperkinesia and agitation can occur in children
{Appelton, 1995). No idiosyncratic reactions have besn rcported with the
drug. There is no evidence of a teratogenic effect of vigabatrin, although
exposure to the drug as monotherapy is stild' limited.

Dosage recommendations

Vigabatrin is usvally added to existing antiepileptic therapy, initially in a
dose of 500 mg once or twice daily to allow tolerance to any subjective
scdation. If the patient complains of agitation or & thought disorder, the
drug should be summarily withdrawn. Further increments of 500 mgor 1g
daily will depend on the clinical status of the patient (French et al, 1996).
Moat patients respond maximally to 2-3 g vigabatrin daily. Few show a
further uscful improvement at higher doses ry ct al, 1993). Indeed,
there may be a ceiling to effective dosage in individual patients (McKee et
al, 1993). Children should be commenced on 40 mg/kg daily, increased
according to response up to BO-100 mg/kg deily. Infants with West's
syndrome may require 100 mg/kg daily or more. Vigabatrin should be
_tapered off over 3-4 weeks, as abrupt cessation can produce a marked
increase in seizures and may even precipitate psychosis. Lower doses
should be considered in patients with a creatinine clearance Jess than
35 mi/min. Routine serum monitoring of vigabatrin concentrations is
unnecessary as there is no proven concentration effect—toxicity relationship
with the drug.

Therapeutic use
Vigabatrin has proven efficacy as adjuvant treatment of therapy-resistant
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partial-onset seizures with or withowt secondary generalization. It may
already be the drug of choice for infantile apasms (Appleton, 1995; Ferrie
and Robinson, 1995). Vigabatrin can aggravate myoclonic and absence
epilepsy and should not be prescribed in patients with a history of
behavioural disturbance or scvere depression.

GABAPENTIN

Gabapentin is licensed in the UK, US and many European and other
countries for usc as add-on therapy in refractory seizures of partial onset.
Similar to vigabatrin, it is a structural analogue of GABA.

Mechanism of action

Gabapentin is u water-soluble compound that crosses the blood-brain
barrier via an L-amino acid transport system (Leach and Brodie, 1995b). Its
mechanism of action is unclear. It does not appear to be GABA-ergic. Like
many other AEDs, it inhibits voliage-dependent sodium currents (Wamil
end McLean, 1994) and has recently baen suggesied 1o bind to a calcium
channe] in the brain (Gee et al, 1996).

Clinical pharmacokinetics

After oral administration, gabapentin is rapidly absorbed from the gastro-
intestinal tract via the same L-amino acid transport system that carries it
into the bmin. This process is thought to be saturable at doses sbove
1800 mg/day (McLean, 1994). At higher doses gabapentin continues {o be

" absorbed, probably passively (Wilson el al, 1996). Pesk gabapentin

concentrations are achieved 2-3 hours after dosing, At low dosage, its bio-
availability approximates 60%. This falls to around 35% sbove 2400 mg
daily. Gabapentin is widely distributed thronghoot the tissues, with a
volume of distribution of 50-60 1. It does not bind to plasma proteins. Brain
and cerebrospinal fluid concentrations are approximately 80% and 5-35%,
respectively, of plasma levels. Gabapentin is excreted unchanged by the
kidney, its renal clearance being linearly related to that of creatinine
(Comstock et al, 1990). Its elimination half-life in patients with normal
renal function is 5=7 hours. Dosage reduction is advised in patients with
severe renal impairment,

Drug interactions

Gabapentin does not_alter plasma cosicentrations of any other AED, nor
does it influence the metabolism of lipid-soluble drugs in common use,
including warfarin and the components of the oral contraceptive pill
(McKee and Brodie, 1994). Its bicavailability is reduced by 20% when
administered with antacids and its renal elimination slowed by 12% when
given with cimetidine.

126 /
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Clinical efficacy

In randomized, placebo-controlled trials in doses varying from 600 mg to
1800 mg daily, gabapentin has been shown to be an effective reatment for
partial and secondary generalized tonic—clonic seizures (UK Gabapentin
Study Group, 1990; US Gabapentin Study Group, 1993; Anhut et al, 1994,
US Gabapentin Study Group, 1994). Tolerance 10 its antiepileptic effect has
not been demonstrated (Ojemann ot sl, 1992). Monot =rr?y trials are
currently being evaluated comparing gabapentin with standard treatment in
patients with newly diagnoged epilepsy.

Adverse evenis

Gabapentin is a panticularly well-olerated drug whose administration has
not been associated with idiosyncratic reactions. Side-effects include
somnolence, dizziness, ataxia, fatigue, nystagmus, headache, tremor and,
less amnnm::z. diplopia, nausea and vomiting, Flalulence, diarchoea and
myoclonic jerking can oceur at doses exceeding 3600 mg daily. These all
resolve on dosage reduction. The drug is not likely to be teratogenic. Its use
is nol ussociated with cognitive impairment (Leach ct al, 1996).

Dossge recommendations

Gabapentin is produced as 100, 300 and 400mg capsules. The recom-
mended dosage schedule in an adult is 300mg on the first day of treat-
ment, 300 mg twice dally on the second day, and 300 mg thrice daily on
the third day with further titration of dose depending on clinical responsa.
Most patients with refractory epilepsy required 2400-4200mg daily,
alihough those with a less severe seizure disorder may respond to lower
doses. In some patients, especially those on polypharmacy, a slower
titration period is advised, for example 300 or 400 mg daily initially
increasing by 300 or 400 mg weekly umtil optimum improvement in
seizure control is obtained or until side-effects are experienced. Dosing
should be thrice daily in most patients due to the short haif-life of the
dmg. There is some evidence that gabapentin continues to be effective in
doses up 1o 6400 mg daily (Wilson et al, 1996). Routine concentration
monitoring is unnecessary ag the drug has & short elimination half-life and
wide therapeutic ratio.

Therapeutic use

Gabapenlin has an established place as add-on treatment for partial onset
ssizures with or without generalized tonic—clonic seizares. Itg lack of drug
imteractions, including with the oral contraceptive pill, is a major advan-
1ape. Still to be defined is gabapentin's efficacy for other seizure types. It
is the casiest drug to add on in clinical practice, snd good tolerability
ml_::es it an attractive prospect as monotherapy in newly diagnosed
Epilepsy. ‘
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OXCARBAZEPINE

Oxcarbazepine iz the 10-keto analogue of carbamazepine. It is licensed for
the treatiment of pantial and tonic~clonic seizures in more than 30 countries,
but is still under gvaluation in the UK and USA.

Mechanism of action

Oxcarbazepine is functionally a pro-drug which is rapidly and completely
reduced in the Jiver to the active mo?ety. 10, Il-dihydm-lo-hydroxy-
carbamazepine (Editorial, 1989b). Like carbamazepine, its major effect is
in preventing burst firing of neurons by blocking voltage-dependent sodium
channels (Rogawski and Porter, [990). However, recent studies suggeat
that it may also modulate cakiom currents (Stefani et al, 1995),

Clinical pharmacokinetics

Oxcarbazepine is rapidly absorbed after oral administration with a bio-
availability of 95-108%. It has a volume of distribution of around 1 Vkg and
is 40% protein bound. It is rapidly and sxtensively converted to the 10-
hydroxy metabolite (Theisohn and Heimann, 1982), most of which is efimi-
nated in the urine as the glucuronide confugate. The active maiety has a
half-life of 8-10 hours (Larkin et al, 1991), A higher peak concentration, a
greater area under the concentration-time curve and Jower renal clearance of
oxcarbazepine have been reported in the elderly (Van Heiningen et ul, 1991),

Drug Interactions

Substitution of oxcarbazepine for carbamazepine producas a rise in
concentration of other AEDs averaging 25% because it is a more selective
enzyme inducer (Houtkooper et al, 1987). Oxcarbazepine itself has no
affect on the metsbolism of other AEDs (McKee et al, 1994). It does not
inmen: with warfarin metnb:l‘lm (Knm;r;‘ et al, lmdz:nd aiso lacks the
inhibitory interactions - with erythromycin and tropropoxyphens
observed with carbamazepine. Oncarbazepine does, however, appear to
cause 8 reduction in the bioavailability of ethinyloestradiol and ievo-
norgestrol, probably by inducing a single isoform (eyt 3A) of cytochrome
E—4SD (Klosterkov-Jensen et al, 1992), which may lead to breakthrough
leeding and loss of contraceptive efficacy in some patients.

Adverse evenis

Adverse cvents with oxcarbazepine most ofien involve the central
nervous system and include drowsiness, dizzincss, headache, diplopia,
nsusea and vomiting, and ataxia (Grant and Faulds, 1992). Skin rash
occurs less fmqunntl’y than with carbamazepine, Oxcarbazepine does not
appear to produce blood dyscrasies or hepatotoxicity (Priis et al, 1993).

yponatraemia, probably secondary to an antidioretic hormone-like
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effect, is 88 common with oxcarbazepine as with carbamazepine
(Amelsyoort et al, 1994). Most hyponatraemic patients are asymptomatic,
althongh there’have been rare cases of coma. There is no evidence that
oxcarbazeping is a human teratogen, although high doses produce mal-
formations in rodenis,

-Cllnieal efftcncy

A number of clinical trlals in which oxcarbazepine was substituted for
carbamazepine has supported similar efficacy for the two drugs (Editorial,
1989b; Grant and Faulds, 1992). In a deuble-blind randomized comparative
trial with carbamazepine in 235 newly diagnosed patients, no significant
difference was found between the two agents in terms of seizure control
(Dam et al, 1989), Oxcarbazepine has been compared recently in double-
blind, randomized trials with sodivm valproate (Chrisic et al, in press) and
phenytoin (Bill and Intemational Audit Oxcarbazepine/Phenysoin Trial
Group, in press) in adults with newly disgnosed epilepsy and with

henytoin in children and adolescents (Guerreiro and International

aediatric Oxcarbazepine/Phenytoin Trial Group, in press), There were no
differences in efficacy between the comparators, although oxcarbazepine
wat better tolerated. Similarly to carbamazepine, oxcarbazepine is not
effective for generalized sbsences or mycclonic jerks. Good data in
children are still needed, although open studies sopport similar efficacy 1o
that reported in adults (Friis et al, 1993).

Dasage recommendations

The recommended starting dose of oxcarbazepine in adults is 6001200 mg
daily usually in three divided doses, although some patients can be well
controlled on a twice daily regimen. The dosage can be titrated upwards as
clinically indieated to 30004000 mg daily. A starting dose of 10 mg/kg in
children over 3 years can initially be prescribed, increasing gradually to 2
maintenance of sround 30 mg/kg (Patsalos and Duncan, 1994). If changing
from carbamazepine to oxcarbazepine, replacement of every mg
carbamazepine with 300 mg oxcarbazepine is suggested. Plasma concen-
irations of the clinically active metabolite of oxcarbazepine increase
lincarly with dosage. No studies have attempted to relate these to the
efficacy of the drug or to the likelihood of toxicity.

Therapeutic usge

Oxcarbazepine is used for the treatment of partial-onset and ronic—clonic
seizures. Tt is better tolerated than carbamazepine and patients report fewer
newrotoxic side-effects and idiosyncratic reactions (Grant and Faulds,
1992). Like carbamazepine, however, it is not effective for absence and
m)foclo.nlc seizares, It can be expecied soon to be licensed widely as
adjunctive theripy in refractory epilepsy and as monotherapy in drug-natve
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FELBAMATE

Felbamate was licensed in the USA for use as monotherapy and adjunctive
therapy in refractory partial onset seizures in adults and for children with
Lennox-Gastaut syndrome in July 1993, Following a high profile advertis-
ing campaign, over 100 000 paticnts received the drug within the first year
after launching. Shortly after, cases of aplastic anasmia and hepatotoxicity
egtge;ged. which abruptly cut short its success story (Brodie and Pellock,
1995). '

Mechanism of action

Felbamate is siructurally similar to, but pharmacclogically distinct from, the
outmoded anxiolytic meprobamate. 1t limils the spread of seizure activity
and increase the seizure threshold, perhaps via » dual mechanism involving
inhibition of N-methyl-p-aspartate (NMDA) receptors and potentiation of
GABA responses (Rho et al, 1994), It is effective in blocking sustained
repetitive firing in mouse spinal cord neurons, suggesting that it also
modulates sodium chunnel conductance (White ef al, 1992). There is also
evidence that it may act as a glycine aniagonist (McCabe et al, 1993).

Clinical pharmacokinetics

Afier oral administration felbamate is rapidly absorbed from the gastro-
intestinal tract achieving its puk concentration within 2-6 hours.
Bijoavailability is around 95% in adults. Plasma protein-binding varies
between 22 and 36%, and volume of distribution is 0.8 kg. The drug
undergoes hepatic metabolism, mainly through hydroxylation and conju-
gation. Lincar pharmacokinetics are observed at therapeutic dosage.
Fetbamate has a terminal elimination haif-life of 15-23 hours.

Drug interactions

Concomitant administration with enzyme-inducing AEDs, particularly
phenytoin and carbamazepine, reduces the half-life of felbamate to
approximately 14 hours, and groducu 8 20% reduction in steady-state
concentrations (Brodie, 1993). Felbamate increases the levels of phenytoin
and sodium valproate, by around one third, and reduces those of
carbamazepine by the same amount. There are no such interactions
between felbamate and vigabatrin or oxcarbazepine. The drug may reduce
the emcacj of the low dose contraceplive pill as breakthrough bleeding has
beea noted in some patients. It is not yet knawn whether felbamate affects
the metabolism of warfarin, conicosteroids or cyclosporin.

Clinlcal efficacy

Six pivotal clinical trials involving a total of 370 patients were used to
asgess the efficacy of felbamate (Brodie, 1993). first five studies
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included 308 patients with therapy resistant partial seizores with or without
socondary generalizstion. Two were conventional, placebo-controlled,
crossover studies in adults with refractory epliepsy (Leppik et al, 1991;
Theodors ot al, 1991). A further iwo were monotherapy trials of felbamate
versus low dose sodiom valproate afier medication withdrawal (Sachdeo et
al, 1992; Faught et al, 1993). A further siudy compared felbamale with
placebo in paticnts about to undergo epilepsy su in whom existing
AED therapy was withdrawn (Bourgeois et al, 1993). A major placebo-
controfied tnal in 73 children with Lennox-Ciagtaut syndrome completed
the assessment (Felbamate Study Group. 1993). Felbamate reduced the
frequency of atonic seizures and atypical absences.

Adverse events

Side-effects occur in around 509 of patients taking felbamate (Leppik and
Wolff, 1995). Most common are gastrointestinal and neurological
symptoms, including anorexia, nausea and vomiling, weight loss, head-
ache, dizzincss and diplopia. Some patients complain of insomnia on the
drug and others of somnolence. Within a couple of years of being licensed,
the FDA began to receive reports of aplastic ansemia and hepatotoxicity
attributable io felbamate, soms of which were fatal (Brodie and Pellock,
1995). The incidence of aplastic anaemia has been estimated at 1 in
20003000 (Leppik and Wolff, 1995) and that of fatal liver damage 1 in
24 00034 000 patients (O’ Neill et al, 1996).

Dosage recommendations

Felbamate is available as 400 and 600 mg tablets and as & suspension of
600 mg/5 ml. The usual daily dose is 3600 mg daily for adults and children
above 14 years. This should be started at 1200 mg daily in three to four
divided doges, with weekly or biweekly increments of 600 or 1200 mg as
tolerated, and titrated upwards depending on clinical response. In children
aged between 2 and 14 years, treatment should be initiated at 15 mg/kg in
divided doses and titcated up 1o 30 mg/kg or even 45 mg/kg daily, depend-
ing on response, Doses of cancomitant AEDs should be reduced by 20-33%
on initiation of felbamate as this helps to reduce side-effects caused by the
many pharmacokinetic interactions. Monitoring of felbamare concen-
trations may be useful as a guida to dosing in the occasional patient (Harden
el al, 1996). In view of the reports of aplastic anacmia and hepatotoxicity,
close monitoring of haematological parmmeters and hepatic function is
mandatary, Full blood count and liver function tests should be checkad prior
to inilintion of felbamate therapy, More importanily, patients should also be
advised what symptoms to expect (Dichter and Bradie, 1996).

Therapeutic use’ .

Fetbamate ramains available in the USA for the treatment of partial onset
seizures and Lennox—Castaut syndrome. The FDA, however, currently
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recommends that it be given only to patients who have seizures refractory
to all other medications and in whom risk-benefil contiderations warrani
its use (Dichier and Brodiec, 1995). Eight Europcan countries have licensed
felbamate for varions limited indications, Therapy with felbamate should
only be initiated after other reasonable therapeutic opfions have been
exhausted. In all patients, the risk of aplastic anaeamia and hepatic toxicity
should be explained and consent to treatment obtained. It i likely that,
when the risk~benefit mtio is clarified, more patients will receive this
sffeclive drug.

TOPIRAMATE

Topiramate was licensed in 1995 in the UK for use as add-on therapy in
partial-onsct seizures with or without secondary generalization in patients
not controlled on conventional AEDs. It is likely to be available for
prescription world-wide within the next few ycars.

Mechanism of action

Topiramate is a sulphamate-substituted monosaccharide. it exhibits some
inhibition of carbonic anhydrase, but ils antiepileptic properties are
independant of this effect (Shank et af, 1994). It Is likely 10 have a triple
action involving the biockade of sodium channels, atienuation of kainate-
induced responses, and enhancement of GABA-mediated inhibition
(Dichter and Brodie, 1996).

Clinical pharmacokinelics

Topiramate is rapidly absorbed from the gastrointestinal tract with a
bioavailability exceeding 80%. Peak plasma concentrations occur 2-4
hours post-dosing {Leach and Brodie, .1995b). Plasma protein binding is
minimal. Topiramate crosses the blood-brain barrier readily. Brain concen-
trations approximate 40% of those in plasma, It exhibits linear pharmaco-
kinetics with an elimination half-life of about 21 hours. There are no
age-related changes in its clearance, which is reduced in patients with
severe renal or hepatic disease.

Drug interactions

Topirnmate may reduce the plasma clearance of phenyloin in some patients.
This is due to the inhibition of a specific isoenzyme of the cytochrome
p-450 superfamily, namely cyt 2C19. It has no clinically relevant effect on
the levels of any other AED. Phenytoin and carbamazepine induce its
mefabolism reducing topimmate concentrations by more than 40% (Dichter
and Brodie, 1996). Topiramate itself produces a fall of 30% in serum
ethil_lyloe_sltlndiol concentrations in women taking a combined oral contra-
ceptive pill. )
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Clinical efficacy

Topiramate has proven efficacy as add-on in palients with partial-onset
seizures, with or without secondary gencralization, when used as
adjunctive therapy (Ben-Menachem et al, [996; Faught et al, 1996;
Privetera et al, 1996). The combined results of five controlled trials have
domonsteated a 50% or greater seizure reduction in 41% of treated patisnts
(Ben-Menuchem, 1995). There is no evidence of tolerance to its anti-
convulsant cffect. Studies are underway to evaluate its efficacy as add-on

therapy for primary generalized seizures and a5 monotherapy in newly.

diagnosed epilepsy.

Adverse evenis

In common with all other antiepileptic drugs, topiramate can produce
central nervous side-effects including ataxia, poor concentration, con-
fusion, dizziness, fatigue, paracsthesia, somnolence and cognitive impair-
ment (Leach and Brodie, 1995b). Less common problems are amnesia,
anorexia and weight loss, diplopia, nansea and vomiting. Topiramate
increases the risk of nephrolithiasis 10-fold (cquivalent to the effect of
ncetazolamide) and, therefore, should be avoided in patients with a history
of kidnsy stones and in those taking calcium supplements and high dose
vitamin C. In pre-clinical studies involving mice. rats and rabbits,
lopiramate was reratogenic at high dosage. Iis use is, therefore, not advised

in pregnancy, unless the potential benefit of treatment is felt to outweigh the
risk to the fetus.

Dosage recommendations

Patienis can respond to topiramate in doses ranging from 100--1000 mg
daily. It is usually administered in two divided doses, and should be intro-
duced slowly. An initial 25-50mg daily can be increased by 25-50mg
every i-2 weeks until a maximum effective and/or tolerated dose is
achieved. The optimam amount for most palients appears to be
200-400 mg daily (Fanght et al, 1996; Privetera et al, 1996). During routine
treaiment, concentration monitoring of topiramate is nol required.
However, measurement of phenytoin levels may be necessary in patients
who develop sympioms suggestive of toxicity.

Therapeutic use .

Topiramaie has demonstrated considerable efficacy within the clinical trials
programme in patients with refractory partial seizures with or without
secondary generalization. It does, however, also exhibit a8 wide range of
Side-effects. Women taking the oral contraceptive should use a formulation
conteining S0ug ethylossiradiol. Particular interest is currently being
directed in its potential use in the primary gencralized epilepsies and in
Paticnts with lcaming disabilities who often have a range of seizure types.
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TIAGABINE
Tiagabine is 2 new AED with a unique and specific mechanism of action

*that has recently been Jicensed in Prance and will soon be widely available,

Mechanism of action
Tiagabine hydrochloride is a nipecotic acid derivative linked by an
aliphatic chain to a lipophilic anchor that enables it to cross the bl in

barrier. It is a potent, selective and specific inhibitor of presynaptic GABA
uplake in neurons and glia (Suzdak and Jansen, 1995). It binds to a single
class of high-affinity binding sites, probably the GABA transporter GAT-1
(Borden al, §994).

Clinical pharmacokinetics

Tiagabine is rapidly absorbed from the gut with peak concentration being
achieved within 30-90 minutes of dosing. Food increases the rate of
absorption but not the extent. Bicavailability approaches 100% after an oral
dose. Protein binding is high at 96%. Tiagabine undergoes exiensive
hepatic metabolism mainly by isoform 3A of the cytochrome p-450 family,
No active metabolites have been identified. Its absorption and clearance are
linear at therapeutic dosage. The half-life is 59 hours (Gustavson and
Menge!, 1995). Children climinate tiagabine slightly more rapidly than
adualis, but itz metabolism is substantially slower in patients with severe
hepatic disease (Brodie, 1995). Clearance in the elderly and in patients with
renal disease is similar o that seen in healthy voluntesrs.

Drug intersetions

Tiagabine does not induce or inhibit hepatic enzymes (Gustavson and
Mengel, 1995), and so does not alter the concentrations of lipid-soluble
drugs including other AEDs (Richens et al, 1995). The exception is an
occasional small decline in valproate levels. Carbamazepine and phenytoin
accejenate the metabolism of tiagabinc and reduce iis elimination haif-life
to 2-4 hours (So ct al, 1995). There are no clinically relevant pharmaco-
kinetic interactions between liagabine and cimetidine, digoxin, theo-
phylline and warfarin; no pharmacodynamic interactions occur with the
oral contraceptive pill, alcohol or triszolam (Brodie, 1995).

Efficacy

Five add-on, placebo controlled trials and six open-label, multicenire
studies have been conducted and indicate that tiagabine has efficacy in
palients with partial-onset seizures with or without secondary geneml-
ization (Ben-Menachem, 1995). At the highest doses (48-64 mg daily), a
responder rate of 36% was achieved. A dose—response relationship has been
demonstrated for complex partin) seizures and all seizures combined

BNBDOCI™: «XP ROARTOA | »

130 }ZL\




740 E. A. WILSON AND M. ). BRODIE

{Brodie, in press). Preliminary resuits in children have been promising.
Initial studies also support a role for tiagubine as monotherapy (Schachter,
1995). Comparative monotherapy trials versus carhamazepine and sodium
valproate are currently being undertaken in paticnts with newly diagnosed

epilepsy.

Adverse events

Within the clinical trials, adverse events leading to discontinuation of
tiagabine occurred in 13% of palientie compared with 5% on placebo.
Dizziness, asthenia, nervousness, tremor, diarrhoea and depression were
reported significantly more often with tiagabine than with placebo. No idio-
syncratic reactions have been associated with its use nor does it appear to
impair cognitive function (Brodie, in press). Tiagabine is not teratogenic in
animal models, although it is too early to say whether there will be a
problemn in human pregnancy.

Dosage mommmdaﬂ'ou

Tiagabine is available as 5, 10 and 15 mg tablets. Recommended dosage as
add-on therapy is 30-50mg/day, although some patients tolerale and
regpond to higher amounts. Some double-blind trials used tiagabine four
times daily, while other studies have supported the suggestion that
tiagabine ean be prescribed twice (Ben-Menachem, 1995) or thrice daily
{Brodie and Lasgen, 1994). A reasonable schedule, therefore, would be to
start with 5 mg twice daily and increase to thrice daily when the daily dose
exceeds 30 mg. If the patient complains of dizziness, this may respond to
spreading out the doss further over four daily increments. Tiagabine should
be taken with food to avoid rapid rises in plasma concentration. Routine
concentration monitoring is not helpful during treaiment with this drug.

Therapeutic use

Tiagabine has proven efficacy as add-on therapy for patients with partial
onset sejzures, including secondarily generalized tonic~clonic seizures,
Further studies in other scizure types are underway. It dppears well-
tolerated, and may have a uscful roleé as monotherapy in patientx with
newly disgnosed epilepsy.

ZONISAMIDE
Zonisamide was developed in Japan in the 1970s where it is now licensed.

The ial programme was initially haited in Europe and the USA duetoa.

high incidence of renal calculi (Leppik et 8], 1993). Zonisamide's mech-
anism of action is unknown, but it may block voltage-dependent sodium
channeis and T-type calcium channels (Dichter and Brodic, 1996). It is
rapidly absorbed from the gut, achieving maximum concentration within
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2-3 hours of dosing. It is less than 50% protein bound and undergoes partial
metabolism by the liver involving acetylation and conjugation,
Approximately 30% of an oral dose is excreted unchanged by the kidneys.
Zonissmide has a long elimination half-life of nearly 60 hours. However,
concomitant ndministration of carbamazcpine and yloin can reduce
this by about 50% (Ojemann et al, 1986). Zonisamide appears 10 have a
broad spectrum of antiepileptic activity (Patsalos and Duncan, 1994). )t is
cffective against ;nnial and tonic-clonic seizures (Leppik et al, 1993;
Schmidt et al, 1993) and may also be useful for the idiopathic epilepsies
{Kumagai et al, 1991). Trials have now restaried world-wide, )

REMACEMIDE

Remnacemide hydrochloride is a novel water-soluble anticonvulsant, that
has an active desglycinyl metabolite (Clark et al, 1995). Both compounds
are inhibitors of sodium channels and, in addition, the metabolite is a low
affinity, non-competitive NMDA antagonist. Remacemide is mpidly
sbsorbed wfier oral administration achieving peak ilasma concentrations
within 1-2 hours with a bioavailability of up to 90%. Remacemide and its
aclive metabolite are 77% and 90% plasma protein bound, respectively. Its
climination half-life is short, being 3—4 hours. However, the desglycinyl
metabolite has a longer half-life of 12-15 hours (Clark et al, 19935). Both
compounds are extensively metabolized in the liver and show linear
kinetics at therapeutic dosage. Remacemide is & modest inhibitor of the
cytochrome p-450 enzymes 3A4 and, fo a lesser extent, 2C9. It increases
carbamazepine and phenytoin levels by approximately 25% (Leach et al, in
press b) and 20% (Leach et al, in press c) respectively. Enzyme inducers
accelerate the metabolism of both remacemide and its active metabolite.
Preliminary cfficacy studies with remacemide have demonsirated
stutistically significunt reductions in partial seizure frequency (Clark et al,
1995). The commaonest side-effects were diziness, fatigue, ataxia, diplopia
and gastrointestinal upset, mainly dyspepsin and abdominal pain. Further
clinical trials are underway (o evaluate its efficacy over a range of doges in
a range of seizure types.

LOSIGAMONE

Losigamone appears to stimulate chioride influx into the spinal cond by a
GABA-scusitive mechanism at a site distant from the GABA channel
(Dimpfel ct al, 1995). Afier oral administration, peak concentrations are
achicved in 2-3 hours. Losigamone undergoes extensive hepatic
metabolism and has a short elimination half-life approximaling 4 hours
(Biber and Dienal, 1996). It does not appear to interact with carbamazepine
or phenytoin. Preliminary studies support its efficacy in refractory partial
seizures (Stein, 1995). The commonest side-effocts were dizziness and
headache. World-wide development is continuing,
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LEVETIRACETAM_

Levetiracétam posseses anticpileptic, anxiolytic and cognitive_enhancing
yi!ijiﬁ. It appears to have a unique mechanism of action involving a

specific cellulsr binding site (Noyer et al, 1995). After oraladministrgtign,
P Thcesan it epidly.atuocheg,wih boaya ifills- spproaching 100%.
Maximum concentrations are achieved within | hour of dosing. The elimi-
nation half-life is 7-8 hours, It is metabolized by the liver but does not

“induce hepatic enzymes. Fifty to 60% of a dose is excreted unchanged in
the vrine. Levetimcotam may inhibiH:lnnytoin metgholism (Sharief et al,
1996). Preliminary resulis indicate efficacy in patients with partial seizures
with or without secondary generalization (Sharief et al, 1996), Side-cffects
included drowsiness, memory impairment, asthenia, dizziness, headache
and mood changes. Double-blind trials evaluating its efficacy are under-
way.

CONCLUSION

The recent influx of new AEDs is long overdue and provides a range of
options for the epileptic patient and his or her doctor. As data accumulate,
it is becoming nt that at Jeast some of these drugs represent welcome
advances over the long established agents, In panicular, they appear to be
better tolerated, fuelling the hope that relatively higher doses will lead to
improved cfficacy. However, when a drug is launched, too little is known
about it to guarantce an established place in the therapeutic armamen-
tarium. No assumplions should be made regarding its efficacy and safety
until 100 000 patients have besn treated for at least a year (Brodie, 1996b).
This milestonc has been passed for three {(or peshaps four) of the drugs
(lamotrigine, vigabatrin, gabapentin and maybe oxcarbazepine) discussed
in this review. Most of these are not yet licensed for children for whom they
have particular promise. Only lamotrigine (and felbamate in USA) has been
approved as monotherapy. Accordingly, much remains to learn about these
new agents. There is the additional hope that a mechanistic approach will
lead to a more rational choice of drugs for a range of seizures and
syndromes. This strategy has particular attraction for patients with
refractory epilepsy. There is no doubt that we are at the beginning of a
revolution in the treatment of epilepsy that has the potential for greatly
improving the quality of life of patients with this distressing disorder.

SUMMARY

No fewer than eiﬁhl new antiepileptic drugs (AEDs) with diverse mech-
anisms of action have been introduced into clinics! practice in the 1990s.
Short monographs on lamotrigine, vigabatrin, gabapentin, oxcarbazepine,
felbamate, topimmate and vigabatrin have been prepared for this review.
Details are provided of mechanisms of action, clinical pharmacokinetics

u e ———— E—————




— —— P e e - P T

NEW ANTIEPILEPTIC DRUGS 743

and adverse drug interactions. Each seclion concentrates on the efficacy,
tolerability and practical use of these drugs. The areas where they have
potential for superiority over the established AEDs have been highl
Specific indications and dosage schedules have been provided. As many of
these AEDs have, as yet, limited licences, an attempt has been made 1o
identify ongoing studies and important omissions. possible, the
oventual place of the new agent in the pharmacological management of
epilepsy has been assessed. A more limited summary has been included of
zonisamide which, aithough licensed in Japan, is still regarded as an
investigational drug elsewhere. Short discussions of three of the most
promising investigational compounds, namely remacemide, losigamone
and levetiracetam, complets the picture,
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Behandlung der Epilepsien:
Wo stehen wir heute ?

Present Situation in s‘n Treatment of Epllapsies

Zusammenfassung

Die moderne Behendiung der Epilepsien
hat gich in allen drel Sdulen wesentiich ver-
bessert. Seir 1857 Sir Charles Locock die
Dromide und 1886 Sir WMictor
Horsley die moderne Ara der Epiiepsiechir-
urgie erdlfnete (13), sind aber auch mehr
aly 100 Jahre vergangen. Bei der medika-
mentlsen Behendlung werden die okiassi-
schen AED» MED = antigpileptic drugs,
Antiepilpptika letsten  Jaluzehnle,
ndmBck Pkmahrbtu.' (Haupsmann, 1912)
und Phenytoin (Pumant und Merrit, 1938),
weitpehend verdrdngt durch Valgroat (Mes-
nier, 1963} und' Corbamazepin (Lorge,
1063). Nur dos Ethosuximid (Zhnnur\-
mann, 1951) hat bel der
h—qu-Abnn«-Ep-'kpm weiterhin .m'-
nén Platz behaupret, besonders in den USA
(28 ) qun der inangenehmen Eigen-,
schaft, dazs Ethoprimid xwer ¢in nuge-
zeichnates Absenzenminel iy, aber Grgnd-
malAnfalle fordem kann und dahes mit
cinem sopenumnsen  oGrand-mal-Schurs
(melst Phenoborbital) kombiniert werden
i o s o Bt ot
Indikation in alproat
Plaz rwel virdrings worden. Somii hat sich
dié Entscheiding, welches AED 1u Beginn

dgn Vcbma afs Mitizl der ersten Wahl
bel fost ailen Epilepsien richtis, vialleicht
mit Aumahme der fokalen Epilepsien (11).
Insbesondere, wenn ex sich um joksle Epi-
lepsien mit remporniem handelt,
setzen wir dag Carbamazepin als Minel der
ersten Wahl ein. In ainigen Léndern (Dine-
mark} wird fir digse Indlkation wepen dev

Nebemwiricingen aber bereits
Gxcarbazepin (Mogens Dam,
persinliche Mitzilung).

sch
dhhmn“ Wmﬂﬂ' Mu (4). Doz
aften Forcchritienn der  medikamenidsen

Behandlung hat sich aber statistisch die

Zah! der medikamentds nicks

befriedigend
behandeibaren Epilepeien nichs dramarisch '
verringert,

nmam-mmm-

len der

Epil unddlavaﬁdfmrﬁrl
pesiischen Mussnakwen, nack wie vor sehr
wichtlg sind.

Schlngwirter: Epliepsien — Theraple

kung: Nach Schitzungen des Na-
tionel Institute of Health haben
um die 10% aler Amerikaner wih-
rend ihres Lebens einen Anfall (8),
und das Jebenslange Risiko, an Epi-
lepsie 2u erkranken, liegt bei 3 % (6).
10 bis 20 % hoben Anfille, dic durch
dic derzeil klinisch cingesetzten An-
tiepileptika (=anticpileptic drugse,
AED) nicht kontrolliert werden kdn-
nen.

Grundsirtlich kann man heute von
drei Slufen der Epilepaichchandiung
sprechen: der medikament@sen, der
chirurgischen Und der Verhaltensthe-
rupie. Vicllcicht sollte man bei letzte-
rer zuireflender von averhaliensthera-
peutischen Anslizeu» sprechen.

Fir dic meditamentise Behandlung
stchen cine Reihe hewdhrter (wklassi-
schers) AED zur Verlugung. Zu die-
sen gesellen sich in jdngster Zeit
wncuc AED» (22) (Thb. 1 bis 3). Fel-
bamat, cin neues, urspriinglich sehr
vielversprechendes AED, das in den
USA bereits'im Status eincs «orphan
drugs zugelassen war, 2cigte lcider
schwere Nebenwirkungen, so dass sein
kiinischer Einsatz derzeit in Europa

offenbar nicht weiterverfolgt wird.

Gegenwiirtig _isL es schwierip abzu-
schitzen, welche der Gber 20 neuen
Substanzen mit experimentell puter
anticpileptisch/antikonvulsiver Wirk-
samkeit i» nichster Zeit zum klini-
schen Einsatz kommen werden. Tabel-
le 2 gibt einc unldngst von Ldscher
und Schmid: (T) publizierie Aufstel.
lung neuer potenticlier AED. Die

E pilepsic- ist einc hiufige Erkran-

Korrespondenzadresse: Prof. H. G. Wieser, Neurologische Kiinik, EEG- Abteilung urd Eplkp(obglc,
Frauenklinikstrasse 26, Universiidtsspital Zarich, 809! Zirich .
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Tab. 1. Medikamentdse Egpilopsie-

Thb, Z Neus potentielle Antiepileptika uad deren Wirkmechanismen, sowelt behil'n

behandiung. {modifiziert uach Lascher und Schmids, 1994) (7). .
u“;;musndam und swelten Substanz Mechanlsas ~ Aktiviut in experimeniel- Hlnlscba-t:
Valproat lIen Modellen . Bffiziens |
Carbamazepin THMES-‘ YIZ- Knding . 13
f;lbmximld !
enylnin Eternbarb wie Phenobas! g
Phenobarbital Flupirtine ? batata D SRS S+ ik
Pilmidon D-20443 ? + + 4+ I NT%
Klagsische AED der dristen Wahl Loreclexole - 7 + 4+ NT - 4::
Disiepam, Clonazepam, Clobszam' Lorigamons GABAJ(T) + + + NT +
Mesuxisitd ¢ . Nafimidone 1 + NE ++ ~+M
Aceiazolamid Deazimol . ? + NE NT +(7.
Trimethadion CGaS 18416A ? + NE NT Nt H
Suldam..".. Remacemide Clintamat}(?) + NE NT NT .
I 7 SR A
) : o o rama o + N NT o
'(l:! d;!' B !er.zw::ﬁlmq: m "l;'”' mm t wlnglp(I?It! o+ o+ s NT -
Vigsbatrin® (Sibri®, Marich ‘Marrel  Zomiswmide . - Ny rOoE 3P
]m)‘ l.-. [y _' ' . 4 Tew " . L " --
Lamoniin (L, Wollome)'. * gt H PR A
Glbpmpl!g;(ﬁadmdn‘.mgm) D-19774 L T 1 NT  NT .-
Oycarbszepin (Trléptal®, Ta-Gllgp)  AHR-12U5 1 X + + N NT G
Skidienpriparale (in der Schwelz) ~ .. MDL, 27,266 . 7 g + -+ NT NT &
. DLt caranm - ? + 4/~ NT NT -

1“' bin v~ PR
.._'..'“'" [uch L0S9) .,
Dexiromethorphan. | 7,

1 siche uch.Wang et'al,, 1993.020)

Lalche u_ulilSlnElghbﬁ 198, Dl(g)er o

A IWEEAn - - -

3 siclie duch'Rus et al, 1995(12) -

+ giche such WicieF €1 al, 1995 (26) ' .

$ ilelie auch-Schmirs ct al., 1994, Wiezer:
whd Reck-1992 (15,23) © ’

-~

Tobe 3., Antionvulsiviuntieplicptisth
wivkiame.“Medikamente - thit snderer

"Hauptindliation (Einssts bei Theraple-

redistenz Suf-ekinssische AEDw»'und bel
bessimten Egilopsiesyndiomer). ().

oy A.h-_ T - am w Ll
B I R T

Amuntadin®, -Tor o, Sh e

H -
P o = . - I
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" { tew. | oisst, dass eine Neurotransmiter- oder Jonenkasslfunktion srhdbi bzw. ver-
- mindert wird. 7 doutet an, dass die Rolie,des berichtcten Effekts fir dic peasue Wir-,
kung noch vakiar ist. MBS=saximaler Bleksroachockiest, PTZ = Pentylentétraaol-

LT e
¥ nlmlnﬂeuquﬂlimulle

" Tew, kindling = clektrischis Imbischer (Amygdala oder Hippokampus) Kindling-

Eﬁlmodnllen MES oder PTZ schliesst nichf;.
i, dass elne-Schwellzhdndorung in diesen Tests gefunden warde, Die Bourteilupg de?
Kiinischen Effizicaz bezinht sich vorwiegend sul Studics bei Patienten mit Pharmiko-
therapie-registenteri particlén Anfilln: # gosicherts antikonvalsive/antieplicptiselle’

Wirkeng, +/- schwache Witkeng, NE=inichi effcktiv, ? sswidersprilch
re Exgebuises bow. ksine,cinheitlichen Brgebnisso bel kontrollierten Studien, ..

enormen Kosten, die heute bis zur
Registricrung eines neacn AED anfal-
len (und die sich’ in den estolzcns
Preisen der «nencn AED» widerspie-
gein), lassen die diesbeatiglichen Vor-
anssagen angesichts der cher ange-
spannien Situation im Gesundheits-
wesen als unsicher erscheinen.

Dic chirurgische iebehandlung
kann man - je nach Gesichtspunkt - in
verschicdene Kategorien einteilen:
Zum cinen spricht man gerne von 18-
sionsorientierier  Epilepsiechirurgle
und stellt sie der epilepsicchirurgisch
oricntierten Lisionektomic und der
«funktionelien»  Epilepsicchirurgic
(ohne grobe strukturelle Liision) ge-
geniber. Zum anderen spricht man
germe von einer «kurativens bzw.
<kausalens Epilepsiechirurgic und
stellt sic epallistivens epilepsiechirur-
gischon Massnabmen gegendber, Wo-

St et v snd BN DAL

liche oder unik

L
L

bel «kurative impliziert, dass der Li..-
grifl darauf abzielt, das anfallsgene-
rierende Hirnarzal mébglichst vollstin-
dig zv enfernen, womit postoperative
Anfalisfreiheit angestrebt wird. Im Ge-
gemsatz dazu meint epalliativs, dass
man & priori keine volistndige post-
operative  Anfallskontrolle, sondern
«nurs cine Verbesserung der Schwere
des Anfallsicidens snstrebt. Lelztlich
spricht man auch gerne von sstandar-
disierton» Eingriffen und atellt diese
individuell amassgeschneidertens ge-
gentiber.

In Tabelle 4 sind die wichtigsien
«standardisiertens  epilepsiechirurgi-
schen Eingrific anfgezihit. Einc de-
taillicetere Obersicht findet sich bei
Wieser und Siegel (24).
Verhaltenstherapeutische Ansdize um-
fassen  edckonditionierendes  Trai-
nings, die Entwicklung und den be-

s
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.Thb, 4, Standardisicrie eplleplleehlmr-
gache Eingrifte. .

* funktionelle Homisphirektomie (Ras-

- mitwpen, MotliBkaiion vour Schramm)
vordere En- an-'l‘mponllpppnmuh-
tion (Falconer)

.selektive Amy;dlll-lllppnh;lye

* mis (AI-;E) (Trans-Sylvisch, Wieser,

:szuzlnche che Operaton (7L e

. vmdcn Blltmlmhmmlu
-.mnltllcl:) subplale Transssktion (Moull.

wussten LBinsatz «anfullsunterdricken-
der Strategicnw, aber auch die mehr
allgemeine Anpassung der Lebensfiih-
rung mil «Vermeidung vonr anfallshe-
ginatigenden Faktorens and selien
die geziche Aufrechtcrhaltung ciner
hestimmicn. [iir dax  Anlallsleiden
ginstigen Vigilanzinge, Lelzicres wird
oflt durch unspezifische Gegenmuss-
nahmen, manchmal durch EEG-Bio-
feedbuck, bewerkstelligt, Bei den cher
selienen  «Refexepilepsicns  milssen
dic sperifischen  anGifisausisenden
Fuktoren vermicden werden,  Eine
Ubcrsicht Gher die heuizutage nm
besten elablierien Miglichkeiten der
Verhalienstherapic  findel sich  hei
Wolf (27).

Einige Grundsitze der
medikamentdsen P
Epllepsiebehandiung

1. Vor Aufnuhme ciner AED-Thera-
pic miissen Anfiitle nichiepileptischer
Genese ausgeschlossen scin, Nur avs-
nahmsweise wird man sich bei unkin-
rer Primirdiagnose zu einem «<Ex-
juvantibus=-Hehandlongsversuch  mit
AED entschlicssen.

L Beim crsten Anfall wird 2u kifiren
scin. ab ox sich um cinen sogemnnicn
symptomalischen Anfall im Rahmen
cincs  anderwellip behandelbaren
Grundleidens hanckelt. um ¢inen soge-
nannien «Ciclcgenheitsanfalls, um ei-
nen provaziericn oder unprovozicrten
Anfall. Die Tichnndlung cines crsten
unprovozicrien Anfulls hlcibt Ermes-
suntsnche, und die Entscheidung wird
im wesentlichen vom Patienten aul-

.‘J

grund sciner spezilischen Lebensem- |

stiinde getrofien,
3. AED der crsten Wahl sind Valproat
um Carlemazepin. Valpront hat nach

76

wic vor scinen Schwerpunkt bei Ab-
scnzen, Impulsiv-Petit-mnl und  bei
Giand-mal-Anfillen vhne Herd im
EBEG. Bei fokaken Anfilicn wird Car-
bamazepin als Mitte! der ersien Wahl
hevorzugl. Miuel der zweiten und
gritten Wahi sind in Tabelle 5 aulge-
fithrt,

4, Grundsiitzlich wird der Monothers-
pic der Vorzug vor der Pulytherapic
gegeben. Kombinationen sing aber im
Klinikulliag retativ hiufig notwendig
und nuch durchaus sinnvell, wenn die
Interuktionen berlicksichtigt werden.
Theorclissh machen  Kombinations-
therapicn dann Sinn, wean die gege-
henen Substunzen verschiedene Wirk-
mechanismen aufweisen und dic Kom-
binotivn einen «supraadditiven Ef-
fckts, dns heisst cinen verbesserien

|

therapeutischen Index (Effizienz ver.
sus Nehenwirkungen) hat (22).

Tabelle 6 gibt fir cinige Kombinatio-
ncn dic¢ Inicraktionen hinsichilich as-
tieplieptischer Wirksamkeit und Neu-
rotoxizflll. Aus der Berilcl:slchugung
belder Spalten werden die sinnvollen
Kombinationen ersichtlich. Nicht mul-
geldhnt it in dieser Tabelle die Kom-
bination Valproat und Lamotrigin, die
nach cigenen Untersuchungen (26)
durchnus sinnvoll ist. Dabei ist aber zu
beachien, dass die - in dieser Studie
fesigestellte ~ bessere antiepilcptische
Wirksamkeit der Xombination Val-
proat mit Lamatngin gegeniaber Xom-
binationen von Lamoirigin mit anderen
AED, aber nichi Valpmar, auch darauf
zuriickzufihren sein kénnte, dass La-
motrigin in der Gruppe Valproar und

‘Tab. 5, AED-Standardtherapicn epileptischer Anflille im Jugendliches- tmd Erwachse-

neaalter.
Absenzen Impulsiv- fokale Anfille Grand-mal
Petit-mal ohne Folus
AED der Valpraat Valproat Carbamazepin  Valprost
crstan Wahl
ACDder ' Ethosuximid  Phenobarbital  Phenytoln Phencbarbitsl
zweiten Wahl Primidoa Valproat Primidon
Pbemlnrblul Carbamazepin
-Frimidon Phenytoln
Oxcarbazepin  Ozcarbezepin
AED der Clobazam Ethosuximid Clobazam- Clobazam
dritten Wahi, Mesuzimid Clobazam Vigabatrin Lamotrigin
Acetrzolamid  Acetazolamid  Lamotrigin Gabapentin
Trimethadion  Lamotrigin Cabapentin Vigabatrin?
Lamotrigin Seltiam Brom
’ Mesuximid
Brom

I

Tab, 6. Pharmakodynamische Inicraktionen awischen AED {maodifiziert nach Bour-

geals, 1950) (1)

Internkelon
Kombluation antieplieptisch neurotoxisch
PHT+PB additiv infranddidy
PHT+CBZ additiv additiv .
CBZ+PB additiv additiv
VPA+ ESM additly- infrasddisly
VPA+PB additiv additiv
VPA+CB2 additiy . infroaddiy
PB+PRIM S supraeddirly infrasdditly
PEAPEMA . ' - - mprsedditpy - . supraadditv -
FHT = Pherptain, PB = Pheoobarbital, CBZ = Carbamazepin, VEA = Valproal,

‘ESM = M!d. PRIM = Primidon, PEMA = Fhongl-ethyl-malooemid.
Sinnvolle lunhlnﬂnen gind durch Knmvamet Biésvorgehoben.
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Lamotngin (traty Hathicrung der La-
maotrigin-Dosis in Romedikation mit
Vialproat) Mikere Sermmkonzenivatio-
nea aulwivs aly in der Gruppe ohne
Valproat und das sich in der Grappe
Fedprowre und Lanotrigin mchr geaeni-
fisicrie Epilepsen Gindea,

Tabelle 7 zcipt aul. mit welchen phar-
makokinctischen Interaktionen bei Zu-
piabe cines swciten ALRD zu cinem be-
stchenden zu rechinen it und in Tabel-
ke ¥ fimden sich cinige praktisch wichti-
pv  kinisch-pharmakobugische  Paten
der wichtipsten Anticpileplika, Tabelle
9 schliusslich zvipt aull, welchw Chaneen
cin Putient mit fokaler Epilepsic hal,
wenn das bpe anic cingesctate AED
der ersten Wahl nichit yum pewlinsch-
ten Erfulg gef@hn hat (34, 21}

Summary

The modem ieatneed of cplicpsy has I
proved considerably in ull three pillers. More
than a crmiury has passed. howerer, sinee Sie
Charex Locock Intrniuced she hromides in
1457 und Sir Victor Horele pivneered epilepsy
sumiery in IN86 (IN). In drog theapy, the
‘clussivc AED" of the lust hvade, e, phenn-
Parhited {Husgsivsarss, 19125 vl pleengicin
{Putaam and Meeris, IV3K) are being langely
displaeed by volproate (Memir. 1963) and
carbmpuzepine (L.one. 1963). Only ethosix-
nide (Zimmermann, 19511 hay contimued so
anaintuin is prvition in Vs spitewave.absenre
epilepsy. in particubar in the USA 12X 29).
Althouph it ix wn excelient dnng axwinst ah-
sences, il hex the unpleasant peoperye thar h‘,
may induce GM xeizares and should thevefore
be combined with o suclled "GM prsector’
tmaontly phencbarbisdl). For this reaxn othn:
sieeimite hn heen  refegated 1o second
in Ewrope by vaipronie. Thus, e de-
‘_Fi‘;_‘":' o wh‘rh'r'IED shtandd he employed
ot the outset has beent siniplified considerably:
acitintly, with valproute @< the dng of fira
chuice, which dupinys a ey brood specirmm
of artivn, we are vn the gt ek for viri:
ally alf forms of cpifepsy. perfinps with the ex-
ception of foral cpllepw 111}, Especially in
the event of focal epilepax of temporal asigin
we emplow curlumazepine us the prepamlion
of firt chuice. In wane connries (Denawrk),
becarse of the ks werere Side efferts. axcorha-
sepine ix alrendy preferred (vogens Dam, per-
Jonal commumication).
Consitderablc esperience und kninciodge ard
sl required. howerer. when maniance
devdloped 1o inditionully  appliad  clussic
mongiherapics. Here. the range sf Juether
treaunent cun who be greatly exiended by the
urmilabifity of the ‘new AED', A generully ac-
cepted peraien! for the replacemenr of one
prepargiion with another finsis e second-
chuice drig amd, above all, Jor the “rght’
combiaminn with third-cholee preparasions
cun & yet ol be comipilcrl. What we need

Tab. 7. Pharmakokinetische Intorakiionen haf be cines zwelt -l *
hestehendes, arspringlich diagesetrien AED i s rahoien ARD & """"
ursprilnglich singsseizits benes zweites AED  Elfakt des zwelten-AED,* 7
AED { ) auf Serumkonrentration-;
Ges urspriinglichen Am_ 5
Carbamazepin  Phencbarbitat -
Phenytoin l i e My
Primidon | oL
- M TR 0 ]
Phenobarbiml  * Carbamazepin - b e il
Phenytoln 1 T
. .WWl 1 . .
L - Methyuximid t- Lt
—— i etegies S
Phenytoin " Carbamazepin {
o #  Mathsoximid 1
* Phenobarbltal 0
b - ~Prt idon- .’o .
. Valprost 10 .
Valproat " Carbem n i IS ‘.'
‘Phencbarbital ] L
" l'h'llﬂnin ‘ '.l
Primidoa I C -
Pricsidon . Carbamazepin 1 von Phonobmrbital "
. Phenytoin {von I'I_nelohltll_ll 2"
Lamotrigia®- “Valproat . 1 3
Carbamazepin | atll
Phenobarbital i v
Pheaytoin } o
| Die Konzentrationed des wiotalens und «proteingabundenens Phenytoins fafion, wiib: °

rend dic Koaentration des nichiprotelngebundenesn, «freiens Phonytahy W":’"
hend snsteigtn kanm ahd dasw wieder suf den Ursprumgswert vor Zugabe des Vab-

J,,pmnullr.khhn. L Lo Ty,
2 Lamotrigia (Lawictal®) ist Yorderhand In der Schwelx nur ale <add-on uplnﬂ.
. ' . - gy |
Tab. 9, Erfoigsaumichtes der verschicdenon Mglichkeiten zur medikamentdoen Wel<+
terbehandiuag vorbehandelter Patleaten-mit fokalen Epilepsieir mit elnéni:
Medikamont der-eritch Wahil und Tagesdosen im therapoutischen th. der Pharnhe 5
- LT . ? _-"1._

konzentration (!n-s). o

Asfallsfreinelt der  2vsitadich meht ali.,
Patlcnten (%)  SO%ige Abualiiac’.
der Anfilia der -

Patienten (95} e

1. Erhbhon dev Tagesdosis des Modlks-
ments der crsten Wakd bis an dic Grenze
der klinischen Veririglichkélt

2. Austausch swischén Medikandenten der
ersizn, wod swelten Wahl, ulso. alternative
Monotherapie © ., - -

3. Zweiertherapie von zwei Medikamen-
1en der srsien oder swellen Wah!

4, Zweiertheraple mit elnem fdeusn Antl-

b

30 10
10 bis 20 10
10 bis 20 20
10 bl 30 10
L g

here iy the capert epilepiologist whe hax er-
prrience with “theoreiically wsefil” combi.
nmions and has an insight inte the interac-
fions ncowrring with such combinatioms. For
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sceral  specific  epileplic  syndrames  the
“Kimigsiciner Working of German-
Speuking Epilepivlogisis” has given clear and
binding recommendsiions for AED theropy
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he Yo .. A e . i,

Medlkameni . miterc.Dosis mm huHmleM Vertoh - sogenanrit therapew-* * Pro-  Plasma-"-
. - Inlmlmhnler Behandiung  lung der -

+ bel Monothers- tische Plasma- tein- elllnlnldnn

- pie (mg/Tug) . . ) Tagei~ ++ konzentration® - bindung (Halbwerts-
. et DL L . - Do dogls - | -, , % zelt) -

tea, U " . . -y wghml  Faltor umolfl o

Cal'blln-epln mbhm 15 bis 20 .mwmpunmn; Tea# Bbis12 4B F ~19
: i ﬂ‘hﬂwp . v . 3bis? - - . -
. _.. N .:v.-'. . &lﬂm} -
Valprosi® momm 10 bid 20 -ne:u-:m:mmn. 14, (1.1 aﬁsgu.-m 17
.rmmw ag "Sbllﬁ..,,-. mswzmmmm 1003 mbh" s.m «m- ~%0  UxI2

C kL L efOlien, sb300nig Togeadosins . - : 20 T 80
' . L .-_. ham‘hw :‘““: ARTONE o
rmywunr obis200 23 -lmmmmh mfz- :fsht'»'h’:o) a3 luu -so. 96217 -
" Primidon “20be 100 . 10620 .luammmmm: - Prim: 5 aS :Jw ~i97. ~10n
.. o . e - PB: 357 oo o ST L . .
" Bthomximid moninzm 1smm .nezm.mzmn. o2 . 4Dbis 708" WSk <0 3626

. erhibhon - 100 M0 )
Clobazem 2 o.zuo.s lllndul'lhgeunwm ivisa ! ) ‘w20
Bromid 9Nbis1300  10his20 -ueumeummm 2683 _ 7SbsI2s | ]
cthiben . . . .« .
Epoxid® : . . 1bisd" 397" 4bs1§.. _
Diczepam  Sbis20 } 0Sbis 073,51 * LY bE ~98(7) Ebia10*
Clonszepsm  2bis¢ vorwiegend sbends * 0,015 bis s.u n.m _~85 " 20 bla 6
- Sl

* Die Werte geben den mittleren Wirkungshereich an, In dem die Mellrnhl der Pationtea problemios und erhllleul hhndau
nnkn kann; oberkaM diescs Beroichs besteht ein qneh-ndu Nebmirhnplﬂn . . . ..
E-n-lllubhllulrdprlpnuml : T Tt Teed
Bel Valproa sind im Tageaverian{ starke Sehnnlupn mullch - .
¢ Binmaldosks in Monolhenpucbelnledﬂn:rodﬂmltﬂﬂu Dull.mn SIw-qun-an ] S

e liehlhnunnub-slilaplnﬂlﬁmﬂ - e
". Phenobasbital direks und als Metabollt des Primidoos, mmmmmmhm : Ty

. Zwei Metaboliton von Primidon tind bekannt mit iaterschledlicher snticpileptischer Wirksamkelt: PEMA (Phox
mll einert'/ivom ~ 36 Std, 'uad Hnnnbilhhl[mri IS Bis' Mvm Primidon) mis.elivér t'f vori -IOM -
llduldmlnhul(ﬂehemm) I "
Clrhmuph-lo. 11-Eposid, 2ia Metabolht duc.mm kaon {a Gllunnm Vhlpm.t amgmm
.gen filyen (siebe wuch 16) PTIITY

) lirplmtenh Slll‘lliﬂl.el'lp!e'o.l m;p::o Kilo lﬂrpemuldn in Abstinden msﬂbhmlmbulnm m“m
th xorpeunlcht. sul Atemdepression ach oot

. J Sid, 11, eschnelle Phases { =~ initisle Veﬂnilunpplmé). 48:5wd. fir «langrame Phases (» lomluh !!Imluuouphne)

“ar mmlnlle Phase !

fep. Jor benlyn juvenile mvackmic epllepsy ~
Jan: syndrome). This working group bax also
mmde recommendntions for the neressary
riinival and laborsiory comrols in AED ther
apy with pumum!h sy skle effects (e
valproate therap in high-risk children), whick
were published unddw ore belug published
am! discused in the "Epilepsic-Blitier' of the
Giemon Lowguie aguingt Epiteprer (4). Despire

ol advances in dmg thermpy, the number of -

epilepsy pestienis nol siivfuciently treaiahie
with deg thempy hes nn heen dranvitically
redured siatisticully. s that the other hvo pil-

78

burs of cpilepsy therapy, L. cplleptic surpory
andd hedvavioural therapr. comtinue 1o he very

Inportant,
Key wonds: epilepsy: ~ therapy

Résumé

Le truiternent modderne des epilepries s'err
sensibiement amdliond dans charan de sex
traix pitiers. Plus de 100 ans se soni dconlds
dupuis qur sir Charles Locock a inrcodit fes

hrermiires e 1432, et yae sir Vicior Horsley o
vavert en 1846 Péve moderne de la chirurgle
de Vépilepsie (18). Dans le wraitement médi-
cantenrcu. les sAFL) classiques= de ces der
niéres décennies, & savoir Ie phénoharblial
(Haouptmnnn, 1913) e fa phényiolne (P
nom cf Meril. 1938). ont largemeni i€ rem-
placds par le valpmoate (Meunier, 1963) et la
carbumardpine [Lorge, 1963). Senl I'dtho-

suximide {Zimmermann, 1951) a confirmé
su place dans lex absences pointes-ondes 3
sec. aur USA suriont (28, 29). Du fait de 1a
[fdcheuse propridté de pouvoir déclencher des
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srrws Lo of b deveds doom fire e i d
tne prosectin dite -andd GV = (plicsdsieiee
1l oo gemiml), thowiimisde st corred im
varcfiem médicement contre b abwearees,
mges sheont chuns vetiy indiention. en Evnope,
i @ vt wpound @ e swvonde phce par b
valpriari Lo cheadx dev AED & widlicer o vm-
M et ainsd pomsiderabidenment dmphifa®
gy sewnhons gusic cu cliofasaml coniie
midicamemt e premiére iniention e val-
prowtte. O trés lange specire dithis prticgananent
tontev dev epilpsies. @ Fexception peuicie
tles dpitepiex fiwndes tH. Cest surtmt fors:
qite Hels gvons di faire & des dpilcgriex foed-
fes & foculivation temporale e nens wili-
suns I carhbomazdune en prentidre imteution.
Dans ceriing pavs thanemuek], ponr ectie
indication, Foveurhazdpine vat difji préfitde
o raison de ves offerx inddsirables mowss
maryoies [ Mgy Dam, o ommnication per
sunnelle.).

Mais ] funs setsjoters wne expfrienre of des
cosnrticsunces approfoadics loesque se peé-
senie nne nfsiftance @ nne momNidopie
conditise lege artis. La polone du traltement
g'ext dunc ce rax Rangic, malped le fai qiee
nvies dispasuns de enmoene AED=, 1 n'ext
actnellement pas possibie de propeser on
schéma thivapeusigie géndralesnent admis,
pour remplacer un médicament e premiéee
o de déiexiéme iention par un o, of
surtonn! pone les shomness asswiotiony anc
nddivaments de ioisiéme imiention. News
[eisons appel @ V'épilepioliugue expérimentt’,
cedui gui dispone d'une certamne expirience
gvee b associstions <hdvriguement judi
tiewsese, 2t qui e reomolt s interactions
poienticlles. Le «Konigsteinrr  Arbriskreis
deutechsprachiper  Epilepohyen-  (Cirope
de wravuil Kinigsiein dvs épileptologues de
lunguc allenande] & dmis des recommanda-
tipns clgires e nbligmiires pour ke traftement

par AED de guelques syndromes eplleptiueey .

speuifignes (p. ex. pour Vepilepyic nivecloni-'
que infantile héaigue, Ie symlrome de Junc),
Ce pronpe de truveil @ en outre élahoré dex
recommundations por les rominfies elini-
ey e dle Jehonsioire, indixpravables soas
teaitrinems par AEL powvamt avoir dex effers
Incléxivuhles sdrienx {p, ex. traliemeni par val-
promte d'enfants & huut risgque), publics ot
discuirs Jdans dos <Epilepse-Bldtiers de In
Deutsche Lige pepen Epilepsie t4). Maled
s bev projrix du sraiiement modicanen-
teny, fe sombwe des epitepsies initées de miee
nidre vmn satisfuionze n'a pax boissé dre -
aigre vignificative, sintistiquenient parluni, cr
qui furis que lex deux anires piliers d iroire-
ment antiepileptigue, @ savoir ki chinrgie of
ko ihdropie comporiemenialr. gardent toure
leur imponanee.

Meus eits: épilepsies ~ thérapic

Bibliographie

I Ibnogves ., Pharmaiobneiil omd Phay-
wahwhraml der Antepibeptiha o eakils
wher Nicht, 'TW Neand, Pacheal. (Somder-
helt) X 52, 19,

2 Nese Rarran {2 Zovieviand A. Hlom L o al:
Ll3vein o intravens progosietone infusioas
un the cpitepile dichasge frequeny in wu-
mer with partisl eplcpes. Acim Neoral
Reuml, ¢, 224X, (UKL,

X thener B, Manvr 1. Keve R - Heoan sl Amils
cynlvpubum, Epilepeic=filaticr. 5. 4752, 1994,

Libene I (Red): Srandardihernpien  der
Embopaicn im Rindes- and Jupemalalicr 11 mp-
{ehlnapen den Kaingniemet Arheliskeeles (i
tipikpudagie).  Fpdopucsilaier 2, 52-1],
1ung, Cipllepake.Miidtier 2. 000, 1900, Filepric.
Natter X 2004, el Fpalemie-NEiner 4,
{72223, 251, 19N, Tipilepeic-Hltwer §, S2-34,
L]

£ Frencher W2 Jupern): wnd Ervachsencnaler,
In: Die Epilepascn, Grundlapen, Klhinik, le-
hanllung. Frilscher W2, Vawelln R {1ing.).
Walier e Grmvicr. Heddin, New Yosk,
NS, 1994,

& fauver I A, SAnocpen L. Eo Rueland 1. T2 1n-
cilence wl epllepsy and uaprowked seirures
n Richester, Mumneuna ~ 1915~ 984, Epilep-
sin M A5, 1Y,

T Limhwr 1 Schnndht ). Simtcgies in angi
epleptiz drug Jevelopmenl. b rational drag
ducign supurinr fu ramdom soreening sad sfruc.
toral varinloa? Rpilcpey Ren, 17, 95-104, 1994,

K National dsvtitute of Heakh Cheoensys LCon-
feresce, Surpen for epilepsy. J. Am. med,
Aw 260, 13%-7)), L

N, Prer 5 Tiranemne lnmengiohulinthernnic
hel Epilemicn.  Diwcttatiom,  Medzinischy
Fahuluit Zurich. 194,

I Rl onel-Harment K. Delie M., Sehmitz-
Muorman ., Wewr H. 05 Tresamen of re-
fractory epllcpot with intsawennus eminn-
gohalise. Resuiin of the first Joahlcddiml
deree finding clinical study. Ini. J. Clin. Lab,

£ Res, 24, 100-106, 1994,

1. Rivhens A, Prrocra E.; Genenil principles In
the drug 1remimem of cpiicpay. in; A testhaak
of epilcpay, Laislew 5. Richens A., Odwick
. (evh). 4k edition (repradmced ehapter 15
=Clinical phatmneningy and medical ircot-
meaie, Part 2). Charchil! Medicx! (vmmuni-
catiuny. Longman Gropp UK Limaed, 1V,

12 K W, o il of the Sobe Vigehalyis
Study Cirup (Made 1. Ceruti ) A Comii
EM. D'Apurra V. Dawne T, Desplond
PA. Fdet G. Gloiz 1o Creajess E,
Hoempgpeli €10, Juge € luilln WP,
Schuffer 1. Schibler 13, Wieses . G, Zeder
1) Vigabetrin in wmsatidnciory enatrolicd
spilkpeis, Schwele, Arch, Neorol. Faychiac
146, 58-54, WS,

1L, Srdfenlanizzan’ G The dlinieal anii-cnavel-
st effecs of fumazenil, & benzsdiarepine
antaprmist, Fune 4 Ansestinednl. {Sappl. 2,
120=-135, el )

M. Mchmanlt 7L: Epliepries ol epileptixche
Anfalle, Thicmy, Siutigan, 1993,

15, Sehmpnrr I, Netzer B Faneowl 8., Bamenn I,
Bolnhouser E.: Idrug rclfraciory epilepsy in

Schweizerische Rundschau fiir Medizin (PRAXIS) 85, Nr. 4 (1996)

/140 4

beuint daenage. Efleet vl siestiunethorphan un
I in fune patieais, 1. Neail Neunosurg,
Pachiag, 52, X0-1W, [,

o Nedowehef R, Mwmbeck A, Noor 1. W Jhogens
B, lanl R: Comceniesthms of Carbams-
repe andd £ prsmmecping-Hy, El-Fmride in
scrumn. hrain mnnws amd paralumonms ooe-
tex, Enr, Neund 13, 210 33 1994,

V2. Siabef] K- Zur amlepiiepiischen Therapie
nhi Boomiden. Dursicllong in der Lhersrar.
Rintgenflmmesvnamaltviiche  Boestimmung
v liromiden in Kdepcrfifesighelren. Klini-
she Ilpehase der Tehandiuag wn o
Clrand-mat-Upliepsien st Bromiden. Disser-
ttion., Mo, Goanmtfakelidi, Rupeechi-Kurls-
Unlvershibt, Hehbehens, 98,

K. Tewrdiu (1 "The fuling sivkress, A ity of
cpilepny from the Greeks o the begisning of
moders aewrnbogy. 2md v, el The John
Ttupkins Linhersity Pres, Habimore, Londin,
T

1. Van Emgricn B. €2 M. Rewivr I €2, Wivenoes
CM.R, tisheds ElLM. Meisndl .2
Iemunoglohalin reatment in cpikpey. A
review of the litersture, Gpilcpsy Rex 19.
IHI-1WL TYNM,

2. Wamp J.. Theg 1), Chrivchi K, Wieser 1. G2
Clohaxam fv  treatmem  of epiepsy, L.
lipitepry . 1418, 1993

. Hiewr M, £i.; Unkrlihiche Anecadang nener
A-ll:{i:qililm. Epilepaic (Informationssehrifi
ther Omterr, Liga pepen Epilopsic) X M0-1A
W,

2 Waer FL. G.; Ziskkh Comemay Confenioce
un New Antiepiepric Druge: Intrduction
tanln. Jiplkepsia X5 (Suppl. S}, 53-55. 1994,

2N Wieser I G Berk )t Improwement of medi-
cully refractory wemmparal kehe epilcpey with
deximmetharphan, J. Fpikcpiy 5. 246247,
12

WU Weer NG, Segd A M: Operative
Therapie. i Die Fpikmion: Grondingen,
Klinik, Hehamflung, Froscher W, Visscils F,
{Hng), Walter e Oruyter. Norlin, 615628,
9L

5. Waser M. G, Sualieck S.R C.. Elger C E:
Ctrnic and scnte midon sdmisimration of
Flonatizine in patienis with drag-resistant
partial selpures.” Effect on seizores, surfiace
and depth EEG. and engnitive posiormanca,
In: Fplicpsy and Cakivm, Spectmann E-J.,
Schulze H., Walkken L (cds). Uthen &
Schwurzeaberg. Minchen, Wica, Dalibmore,
J17-44. 1A,

20, Wirer I1 (5., Theog 1. Yoyt H., Honepzer U. E
wnd Schwiiser Lamuirigine-Studiengruppo:
Schwlzer  Lamutriging-{Lamionl®-)}Swdie,
Ergehnioxc ciner affemcn, muliizentrischan
Adenn-Behandlung bei thernpiercaiienten

paien. Are Medicl, &, 440-41], 1993,

20, Wadf K Verhaltomstherapic xur Behandiung
epileptischer Anlllic. TW Newrol. Pepchiat. b,
6217, 12

X, Wiarelury 12, M.: Asticpikepiic drogs ~ phar-
maenlngy and mechanisms of scing. lat
Eplicpy, Huvria I, Mawhicy C {ede). Chor-
chill Livinguone, Ldinburgh, Londun, New
Yirrk, T89S, 19N,

N, Hoodluny D. M. Pewy 1K, Schmidh R I
feds.): Anticpilepaic drugs. Roven Prew, Now
Yok, 1971




SANTA FE DE BOGOTA — COLOMBIA

PODER
Yo (nneotros)

Domiciliado(s) o

Nombre (amos) : RAMIRO CASTRO DUQUE y/o
HECTOR GOMEZ MEIIA do Santafs do Bogou
Colombis, spoderados verdaderod y legales con poder
especisl, smplio y miflcieate, pars rocabar (de las
aoficisnas y antoridades colombisnas sdministrativas
Judiclsles y do policia, en cualquisor instencia o recurso,
|a dbtanclin do patentes do invencida, registros de
marcas, disenos indutriales, modalos, de utilided,
depdsitos de nombres comerciales y ensenans, rogistros
de derechos de autor y coniratos sobre los mizmos,
obicncida de certificados da oblentor do varicdedes
vegotalas, asi cOmO Fus priTTOgAS. FOROVRCICHES.
anotaciones de traspago, carbios do nombre y/o -
domicilin; elaborar, tramitar y registrar contratos do
licencia y licencias de cualesquicra clases; intervenir
come demandaio o como demandsdo en cualquier
instancia y rocurso ante cualquler jues, cirporacide,
funcionario piiblico o autoridad en aeciones judiclsles,
sdministrativas y de policia tales como: oposicionca al
registro dc marcas; acclones da obtentién o explotacién do
liconcing; acciones de competencia deslosl; demandas
pemalos; accionss do indemnizacién do pequicios,
rechunos y observaciones o solicimdes do patentes,
-disenos industriales, modetos do utilidad en el ojeroicio en
sjorcictp do modidas cantolares y en otras acciones o
Hcas simmil

A esin efectn, lo{s) fscalio(amos) para elevar solicitods,
deacripcionss, enmjandas, protostas,

gravamenna prescritos por 1a ley; resumciar o desistira ¥
Hﬂmmﬂhnumﬁwmﬁkm
tisse de documantos y valores, dando ol descargo
respectivo, y, an general, paca dar ante dichas autoridades
todos loa pascs necesarios al cfocto indicado y tomar
todas Ias medidas que creyeren conducenics al resgmerdo
do mis (ouestros interesos), con todzs las demis
facnjindes logales nocosarias.

Este poder comprende Ia facultad de ratificar o confirmar
on mi (awestro) nombre lo actuado asi como s facaltad de
desistir, transigir comprometer y I de sustitairlo en todo
0 en paric y revocar susiiticionos Asisnismo nombrof
amaos) 2: RAMIRO CASTRO DUGUE y/o HECTO

GOMEZ MEJIA, domiciliadas) en la Coyreg o —TT

POWER OF ATTORNEY

I(We) ycB, SA.
domiciled In BRUSELAS, BELGIUM

aliée de i Racherche 60, B-1070 Bruxelles, Beigium

Horsby appoint RAMIRO CASTRO DUGUE sad/or
HECTOR GOMEZ MEJLA, of Santaf$ d Bogotd,

Calombia, my (our) true and lawful attorneys with spocial
ampla and sufficient power to obtain from the Colombian
adminletrative, judicial sad polica of offices and
suthorities, la any Instance, privileges of patents of
invention, rogs of trademarks, industrial design
wd wility models; rogistration of commercisl natmes and
emblems, registration of copyright and cootrects reisted
thereto, certificates of abtainers of vegotables varictics. s
well as extonsions, ranewals and recordat of sssignments
wad changes of nama st domicile rolated to the sbove; to
propare, prossexts and register licenses of sy kind: to st
ns plaintifT or defendant in any ingtance or recowrve, and

befora any judge, corporation, public official or suthority

in judicial, administrative and police actions, mch ms:
oppositions 10 the registration of tradomarks; caducity,
cancellation snd nulllty actions; clsim actions derived
from the obtaining or exploitation of licenses, action of
for damages: olsims or obsorvations on  patest
spplications, models, industrisl designs and wtility
models: | the cxercise of preventive measure and In
ather actions or similar procesdings.

To that effect they harchy cmpowered to file applications,
formulata descriptions, amendments, protests,
doclartions, oppositions, cancellations mullitios, sppests
and claima; ta pay taxes, quotas an ssscisments
frrescribed by law, reacunce or walve the rights granted o
in tho process of granting; ta receive all kinds of
dacuments and valushles, giving the respectivo release of
recoipt, and, in general, to take before said suthoritios the
necessary steps 10 &tic effoct, mnd sny messwros that thoy
may doom pertinent to the safeguard of my (our)
interost(s) with all the othar necessary legal powers.

Thilpowinchdulheﬁﬂltyhnﬂ!yormﬂmdﬁn.
sctile and compromise on my (our) bekalf, s to substitute
mhmhwhleorinpmudlmvohdmim
At the same time 1 (We) horeby sppoint RAMIRO
CASTRO DUCLUE and/or HECTO GOMEZ MEIIA,
amiciled in Carrers 7 No. 16-56, Piso 5, my (ow)

16-36 Piso 5, mis { SRR ) In fact, with powers to receive
hodindes o tn dexignate jusicial and extrjudicial attorseys.

. 8, 2000
Otorgado y end sigocd in Brussais, on November 8,
Cargn Henrlette VAN CAENEGEM

Praxy and Legal Representative

D —— - T~} -]
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CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy de &
personaimenta comparecid anto mi

1 qulon congzro, y de quiicn me consta que frmd o} mterlor
documento, debidamente [urmmentado decland y dijo que &l es

i

Sociedad constitwida pars m pesfodo do durcién que sin
no ha ienminado; quo ol deciarants esté antarizado por dicha compania
pam conferir este poder; qus el sello estampado por &1 al pie do tal
podes, en nombre ¥ reproscwiacién de la expresada compania, os ol
sello oficial de clla; y que el objotc pars of cual sa confiers exe
instromento esté comprendido dextro del de 1a socindad.

ﬂmm&mlehm Ias pruches de la
onistencia de la sociodsd.

esindo de
ocm fache

¥y que quien confiers ¢l pregeaie poder ¢s so representants

Nﬂlﬂiﬂ Piblico (metlo)

CERTIFICADO NOTARIAL
PERSONA NATURAL

do de somparscién(eron)

ame mi

aqm-(-]moymmnquudu)ﬂl)mﬂ ]

i
i
:
i
%
[

Nd.l'ln Piblico (scllo)

LEGALIZACION ANTE CONSUL COLOME
L REQUERIDA.

to me known snd known (0 me to be the persan wiso sigaed the
forogoing instrument who being by me duly swom did depose and say
that ho (she) ishe  proxy and legal represantative

of

UCB, S.A. of Allde de ia Racherche 80
B-1070 Bruxellas, Belgium

Which [1 Legally constitutod for a term not yat exping (et deponent is
authorized by said Company to confor thin Power of Attomey that the
peal affixed hereunto by the deponent in the name siid on behalf of said
Corporation [s the corporaie scal thorsof, md that purpase for which
this insinument is grasted Is included within the corporate parpose of
the company

The undersigned Notary Public attests that he has 50 the doouments
that prove the existence of the company.

smoof  BOMIUM
wnder data of
and that ho (she) who grants the present power sttormey is its

T. VAN HALTERE
NOTAIRE
M & Plmschtin 3
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CONSULADO GENERAL DE COLOMBIA
BRUBSELAS

- No.924
Bruselas, 16-DE Noviembre DE 2000

El suscrito Cénsul de Colombia en Bélgica, vistos los documentos presentados por
los interesados,

' CERTIFICA:

Que el sefior C. MELARD, quien ‘constaté que la autenticacién de la fina del .
signatario del poder precedente fue efectuada de conformidad con la ley Belga,

ejercla a la fecha como Funcionario del Servicio de Legalizaciones del Ministerio de
Relaciones Exteriores del Reino de Béigica, y que su fima commesponde a la
registrada en este Consulado;

Que la UCB 8.A. es una entidad constituida de acuerdo con las leyes del Reino de
Béigica y que cumpie con su objeto conforme a las mismas; .

Que la sefiora HENRIETTE VAN CAENEGEM es su representante legal en este
pals.

El Cénsul no asiime responsabilidad algi h gste documento.

Derechoa Pagados:

Fondo Rotatorio USD: 16
impuesto da Timbre UBE: 7
Tatal: USD 22
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TRADUCCION osmmmssnirm a.ux- .

que se encueniran & continuacion de un PODER otorgado por UCB SA
sociedad domicilada en Alde de la Recherche, 60, B-1070 Bruseias, Béigica .-
nlmmnommommmmumu
Sentafd de Bogotd, Colombia, y firmado e 9 de Noviembrs de 2000 por
Herrlette Van Caenegem , Apoderado y Representante Legal de dicha
compafila. Las cusles pars su identificacién se sellan con el Sallo del Traducior
&l mismo tiempo que la presente,

& taxto del poder no se traduce ya que 88 encuentra en Espaniol.

Un CERTIFICADO NOTARIAL (SOCIEDAD) fechado 13 de Noviembre de
2000, autenticando la firma de HENRIETTE VAN CAENEGEM, Apoderado y
Represaniante Legal, de la Empresa UCB SA, vy ceriificando también e
exisiencia de la misma. E! certificado se encuenira debidamente firmado y
sellado por T. VAN HALTEREN, Notario Piblico do Bruselas.

£l texto del certificado na se traduce ya que se encuentra en Espafiol.

Ei documento esth debidaments seliado y firmado al respaido asi:
EN FRANCES: Un selio de caucho en finta roje, que dice: Presentado pera ia

legaitzacion de la firma de T VAN HALTEREN quien cerlifica este documento.
Bruseiss, 16-11-2000. Por el Ministo de Relaciones Exteriores.- El

Fiumcionario Delegado. Esta certificacion se encuentra debkismenie seliada y -

firmada por El Funcionario Delegado del Ministeric de Comercioy Relaciones
Exteriores, Sr. C. MELARD.
SELLO REDONDO EN RELIEVE

EN ESPAROL.: Pegado al documento se aprecia un certificado del Consulado
de Colombia en Béigice identificado con e! No. 924 y fechado 16 de Noviembre
de 2000, debikdamente firmado y sellado por el Cénaul General de Colgmbis
MAURICIO GONZALEZ LOPEZ, madiante el cual se au(hes R
" C. MELARD y Henrietts VAN CAENEGEM y la constit
SA )
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Al respeido de sste documento se aprecian dos salios de caucho ep’tinta azul:
Uno de! Ministeric de Relaciones Exteriores con el namero 414681 y el
segundo del Jefe de Legalizaciones fechado; 2003 FEB. 20.

TRADUCTORA : MARIA EUGENIA MEDINA DE SANCHEZ
FECHA: 28 de febrero de 2003
FIRMA Y SELLO DEL TRADUCTOR

£

vamA EUGENIA BR SANCHER
rRADUCTORA QFICIAL

ANSVLSQIOA Ne. WHS BN
TTENAS 89 JROTRMEA
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NOTARIA 32 ' ‘* P, Garmén Eledzar Moreno. L.
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Europeen Patent Office © Mumérods publication: 0182038
Office suropéen des brevets A

® DEMANDE DE BREVET EUROPEEN

© Numiro de dépdi: 55870000.3 @ mo:CO7TD 207/27,A61K 31/40

Date de dépdt: 14.08.05

Priorité: 15.08.54 QB 8413357 @ Demandeur: UCB, 8.A., 328, Avenus Louiss,
B-1080 Brizealies (D)

@ inventeur: Gobert, Jean, 150, rue du Comat,

B-1040 Bruxslies (DI}
Date de publioation de ln demands: 21.11.88 nventeur: Gearts, Joan-Plerre, 12, Heharu,
Bulletin 88/47 mum

inventeur: Guy, 348, rus de la Chiewratis,

B-§728 Bellafontaine (Tintigny) (9E) °

@ Wandstaire: Dussaldorp, Reymond et al, U.C.B. 8.A.

Etats comtractants désignde: ATBECHDEFRGB ITLI th-nn.'l'.l.u.md'm
LUNLSE §20 Drogenhos (BE)

@ @) eipha-éhyl-2-oxo-1-pyrrolldinssciiamide.

La {8)-c-bthyi-2-0x0-1-pyrrolidineacitamide, sa prépe-
ration st compositions thérapsutiques renfermant ledit com-
posd. (| sst prépard soit par néection da I'ackie (8)-a-Sthyl-2-
oxo-1-pyrrolidinsacétique successivement aves un halogéno-
formiate d'slicyie ot de I'ammoniac, soft par cycilestion d'un
{8}2-aminpbutanamide de formule X—CH,CH,—Y—NHCH

={CHJCONH,dane faquefia iormque X = Z0OC—, ¥ =
—CH,~, ot lorsque X = HalCH,~,Y = —=C0—; Z = alkyle
ot Hal = halogine.

La compoad est utilisable notamment pour le iraftemant
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(S)-alpha-&thyl-2-oxo-1-pyrrolidineacétamide.

—1-

La présente invention se-rapporte 3 un composé nouveau, le (5)-alpha-
gthyl-2-oxo-1-pyrrolidineacétamide ainsi qu'Z des procédés pour le

préparer. Elle concerne &galement les compositions th&rapeutiquas
renfermant ledit composé.

Dans le brevet britemnique n° 1.309.692 au nom de la demanderasse, on
décriy 1'alpha-Ethy)-2-oxo~1-pyrrolidineacétamide (point de fusion 122°C)
et on indique qua les substances de ce type sont utilisgbles dans le
domaine thérapeutique, par exemple pour le traitement du mal de
mouvement, des hyp erkin€sies, des hypertonies et de l'gpilapsie:

D'autre part, on y mantionns aussi que ces composfs peuvent trouver une
epplication dans le domaine des troubles de la méwoire dans des
conditions normales ou pathologiques.

En outre, il ast connu &galement que 1'slpha-fthyl-2-oxo~1-pyrrolidine-
aclitamide. poss8de une activité de protection envers les asgressions dn
syatéme nerveux cemtrsl causfes_par des hypoxies, de 1'ischémie cErébrale,
etc. (Pharmazie,37/11,(1982),753-765).

Poursuivant ses traveux de recherche dans ce domaine, la demanderesse a
préparé et isolé 1'Enantiomdre lEvogyre de 1'alpha-Ethyl-2-oxo—1-
pyrrolidineacétamide et elle a trouvé que ce composé se distingue de
manidre tout & fait imprévue de la forms racémique comuue
(1) par une activité de protection envers 1'hypoxie (anti-hypoxie)
10 fois plus Elevée et
(2) par una activité de protection envers l'ischémie cérébrale (anti-
ischémie) 4 fois supErieure.

De cet ensemble impr&visible de propri&tés, il r&sulte que 1'Enantiomire
lévogyre de 1'alpha~Ethyl-2-oxo-l-pyrrolidineacEtamide convient misux
pour le treitement et 1a prévention des agressions du type hypoxique et
ischémique du eystime nerveux central. La contribution importante du
phénomdne hypoxique dans certainea pathologies du systime nerveux
central laisse présager un effet thérapeutique de ce produit dans le
traitement des suites d'accidents vasculgires cErfbraux et de trawma— °
tismes cri@niens, des séquelles du processus de vieillissement ou des
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ingsuffigances circulatoires du systdme nerveux central résultant

-2 =

d'accidents cérébroischémiques ou d'hypoxie survenent p.ex. lors de la
naissance. Par extension, il est permis d'envisager l'utilisation de ce
prodult dans les affections du type hypoxique d'autres organes ou tiassus:
coeur et reina.

C'est pourquoi la présente invention a pour objet 1'Enantiomdre lévogyre de
1'alpha~éthyl-2-pxo~1 —pyrrolidineacttamide qui possdde la configuration
absolue S, ledit compos8 &tent substantiellement exempt de 1'&nantiomére
dextrogyre ayant la configuration absolue R. )

Le (S)y-alpha-&thyl-2-oxo-1-pyrrolidineacétamide conforme 2 la présente
invention ne peut pas Etrs obtenu diractsment & partir de 1a forms
racémique par séparation des deux Emantiomdres. Il peut &tre préparé par
1'un ou 1'aytre des procfdés suivants:

(2) on fait réagir 1'acide (8)-alpha—fthyl-2-oxo-1-pyrrolidineacétique
successivenent avec (1) un halogénoformiate d'alkyle de formule
HalCOOZ dans laqualle Hal représente un atome d'halogdne et Z un
radical alkyle syant 1 & § stomes de carbone et (2) de 1'ammoniac.
L'halogénoformiate d'alkyle est de pré&férence du chloroformiate
d*Ethyle.

Cette réaction est génfralement effectufe dans le dichlorométhane, i
une templrature comprise entrs -~10 et -60°C.

L'acide (8)~alpha-8thyl-2-oxo-1-pyrrolidineacftique, utilisé dams
catte réaction, paut €tre obtenu # partir de l'acide (3)-a1pha-!thy1-
2-oxo-1-pyrrolidineacétique racémique, par résolution chimique selon
des méthodes connues en 8oi, par exemple en formant um ssl de cet
acide avec une base optiquement active et isolant le sel formé
avee 1'acide (S)-slpha-Ethyl-2-oxo~1-pyrrolidineac&tique, par
cristallisations succeasives dans un solvant approprif (p.ex. le
benziéne). ]

A titre d'exemples de bases optiquement actives pouvant &tre
utilis€es pour cette résolution, on peut citer des alcalofdes comme
1s brucine, la quinine, 1a strychnine, la quinidine, la cinchonidine
et des amines comme 1'alpha-mithyl-benzylamine et la déhydrosbiétyl-
amine (cfr. 5.H. WILEN et al., Tetrahedron,33, (1977),2725-2736). Des
résultats particuli2rement favorables sont obtenus en utilisant
1'alphe-méthyl-benzylamine et la dShydrosbiétylamine.
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PCT WORLD INTELLECTUAL PROPERTY ORGANEZATION w 32
INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(S1) Infernational Patent Clnsstfication 6 : (11) Enternational Publication Number: WO 99/31075
mcum m%lgsm}:’mcnm 271106, | A1 (43) Enternational Publieation Date: 24 June 1999 (24.06.95)
Co7C 1 O,MIKI%I.I. C07C 31&!1,
23%14, AGIK 31/16, CO7C 309/25, A61IK
317255
' RYAN, M., Andres; Wames—Lambert Company, 201
(21) Infernatiogal Application Number: PCT/US9R/23918 | (74) Aganim Matts, NI 01950 (UB) ot oL
(27) Internations] Filing Date: 10 November 1998 (10,11.98)
(31) Designated States: AL, AU, BA, BB, BG, BR, CA, CN, CU,
(38) Priority Data: CZ, EE, GE, HR, HU, ID, 1L, I8, JP, KP, KR, LG, LK,
60/069,773 16 December 1997 (16,1297)  US LR, LT, LV, MG, MK, MN, MX, NO, NZ, PL, RO, 5G,
60/105,008 20 October 1998 (20.1098)  US 81, 8K, SL, TR, TT, UA, US, UZ, VN, YU, ARIPO patcnt
(GH, GM, KE, LS, MW, 8D, 82, UG, ZW), Eraslan patent
anvnm.mmlu.ﬂ.MWMt
(71) Applieant  (for all devignated Siates axcept US): (AT, BE, CH, CY, DB, DK, ES, FI, FR, GB, GR, IB, IT,
WARNER-LAMBEERT COMPANY ([US/USE 201 LU, MC, NL, PT, SE), OAPI patent (BF, BI, CF, CG, C1,
Tabor Road, Morris Plains, NJ 07950 (US). CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).
{72) Inveniors; and
(75) Inventorw/Applicants (for US anly): BRYANS, Justin, Stephen | Published
(GB/GB]; Dean Cottage, 3 W. Wickham Road, Balsham Witk insernationad search report.
CB1 6DZ (GB). CAPIRIS, Thomsas [US/US]; 14816 Greec- Before the expiration of the time limit for omending the
beiar Court, Plymouth, MI 48170 (US). HORWELL, David, claims and 50 be republished in the event of the receipt of
[GR/GB]; 8 West Hill, Foxton, Cambxidgs CB2 amendments.

68Z (GB). KNEEN, Clare, Octavia [GB/IB]; Siade Cottage,
Petts LN, Little Walden, Essex CB10 IXH (GB). WUS-
TROW, David, Juergen [US/US); 5101 John Holmes Road,
Ann Arbor, MI 48103 (US).

(54) Tithe: 1-SUBSTITUTED-1

DERIVATIVES (=GABAFENTIN ANALOGUES), THEIR

-AMINOMETHYL~CYCLOALKANE
PREPARATION AND THHIR USE IN THE TREATMENT OF NEUROLOGICAL DISORDERS

(57) Abstract

Novel smines of fornmlss (1), (iC). (iF), (1G)
wmd (IH) or a accepisble salt thereof
wherein n Is an integer of from 0 to 2; m Is an integer
of from O to 3; R is sulfonamide, smide, phosphonic
scid, hewerocycle, sulfinic acid, or hydroxamic acid;
A’ Is a bridged ring selected from (1), (2), (3), (4), (5)
whersin is the point of attachment; Z; to Zy are each
Independently selected from hydrogen and methyl; o s
m Integer of from 1 o 4 snd p is an integer of from
0 to 2. In formula (1) sbove R cannot bs sulfonic acid
when m v 2 and 1 ig | are disclosed and are veefit!
agonts In the treatment of epilepsy, faintness attacks,
Iypokinesia, disonders, dis-
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1-SUBSTITUTED=-1-AMINOMETHYL-CYCLOALKANE DERIVATIVES (=GABAPENTIN ANALOGUES),
THEIR PREPARATION AND THEIR USE IN THE TREATMENT OF NEUROLOGICAL DISORDERS

BACKGROUND OF THE INVENTION

Compounds of formula
H,N-CH,-C-CH,-COOR,
\
-m;t“z)n

5 wherein R is hydrogen or a lower alky! radical and n is 4, 5, or 6 are known in
United States Patent Number 4,024,175 and its divisional United States Patent
Number 4,087,544, The uses disclosed are: protective effect against cramp
induced by thiosemicarbazide; protective action against cardiazole cramp; the
cerebral diseases, epilepay, faintness attacks, hypokinesia, and cranial traumas;
10 and improvement in cerebral functions. The compounds are useful in geriatric
patients. The patents are hereby incorporated by reference.

Compounds of formula
C R3 R
! | |
15 N HyNCH-C-CHyCOOH
j I
| R

wherein R is a straight or branched alkyl group having from 1 to 6 carbon atoms,
pheny}, or cycloalkyl having from 3 to 6 carbon atoms; R is hydrogen or methyl;
20 and R3 is hydrogen, methyl, or carboxyl are known in United States Patent

Number 5,563,175 and various divisionals. These patents are hereby incorporated
by reference.

SUMMARY OF THE INVENTION

The compounds of the instant invention are novel amines and their
25 pharmaceutically acceptable salts useful in a variety of disorders. The disorders
inclnde; epilepsy, faintness attacks, hypokinesia, cranial disorders,
neurodegenerative disrders, depression, anxiety, panic, pain, neuropathological
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2 (AT 2
g:‘sgrdgm inflammatory diseascs, and gastrointestinal disorders, especially
irritable bowel syndrome.
The compounds of the invention are those of formulas 1, 1C, 1F, 1G, and
1H below,
Preferred compounds are those wherein R is a sulfonamide selected from

-NHSO3R15 or -SOoNHR 15 wherein R13 is straight or branched alkyl or
trifluoromethyl.

Especially preferred is N-[2-(1-aminomethyl-cyclohexyl)-ethyl]-
methanesnlfonamide.

Other preferred compounds are those wherein R is a phosphonic acid,
-PO3Hj.

Especizally preferred are (1-aminomethyl-cyclobhexylmethyl)-phosphonic
acid and (2-aminomethyl-4-methyl-pentyl)-phosphonic acid.

Other preferred compounds are those wherein R is a heterocycle selected
from:

,.N N N N N
HN" "= .Y\'\(/\O' /\S'md\(/\’o_
)"\"N}q H_z Y g—&s E_Qo H—S‘h

0O

Especially preferred are C-{1-{1H-tetrazol-5-ylmethyl)cyclohexyl]-
methylamine and 4-methyl-2(1H-tetrazol-5-ylmethyl)-pentylamine.

DETAILED DESCRIPTION OF THE INVENTION

The amines of the instant invention are compounds of formulas 1, 1C, 1F,
1G, and 1H and the pharmaceutically acceptable salts thereof.

P
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JREATMENT OF MIGRAINE
BACKGROUND OF THE INVENTION

This invention relates to treatment of migraine
syndrome.

Description of Related Art

A wvorking definition of migraine is a banign
recurring headache and/or neurologic dysfunction, more
common in women than men.

Classic migraine (migraine with aura) refers to
the syndrome of a severe, throbbing headache which often
is preceeded by sensory, motor or visual symptoms,
referred to as an "aura." Common migraine (migraine
without aura) denotes a headache without the aura.

Common migraine is the most fregquent headache type
reported by patients.

Many drugs are now available for prophylactic
treatment of migraine. They must be taken daily. The
major drugs for prophylaxis are propanolol,
amitriptyline, valproate, verapamil, phenelzine, and
methysergide. Use of methysergide carries with it the
danger of retroperitoneal fibrosis. Aspirin-like drugs ,
including aspirin, naproxen, ibuprofen, mefenamic aciq,
flufenamic acid, and tolfenamic acid ara in use as
prophylactic agents. The high dosage of these compounds
required for effectiveness is a drawback. It has been
estimated that the probability of success with any one of
the available prophylactic antimigraine drugs is about 60
to 75% (PBarrison’ s Principles of Internal Medicine, eds,
Isselbacher ot al., McGraw-Hill, Inc., Newv York, 1994, p.
69). Accordingly, development or identification of drugs
for prophylactic treatment of migrains is an area of
continuing medical need.
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SUMMARY OF THE INVENTION
The invention featuraes administering sulfamates
of the folloving formula (I):

CHOSOINHR, 1

® 5hwhcnin X is O or CH, and R;, Ry, Ry, R,, and Ry are as
hereinafter defined, to prophylactically control
migraines in non-epileptic subjects. The most preferred
compound is topiramate, describad below. Topiramate has
\ been used to treat epileptics, including epileptics who
10 suffer from migraine, to prevent seizures.

The above discussed and othar featues and
attendant advantages of the present invention will bacome
better understood by reference to the following detailed
description of the invention, and from the claims.

15 DETAILEDR DESCRIPTION

By treating migraine patients with the sulfamate
compound of formula (I) or a pharmaceutically acceptable
salt or derivative thereof, a substantial decrease in
fraquency of migrainous episodes can be achieved.

20 The administered compound is a sulfamate of the
follawing'turnu1a=

N CH10S0sNHR,
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Como resultado del examen de fondo, reallzado con fundamento en el articulo 45 de
la Decision 488 de la Comision de la Comunidad Andina, se le comunica:

Documentos estudiados:

Los textos estudiados fueron la descripclon (Folios: 4 a 680) y las reivindicaclones 1 a
20 (Follos: 61 a 65).

La presente solicitud reivindica prioridad europea N° EP99124269.4 de 01 de
diciembre de 1889 y cumple con lo establecido en los articulos 8, 10 y 11 de la
Decigion 486 de la Comisién de la Comunidad Andina.

Objeto de Invencién:

La presente solicitud se titula: *Un derivado de pirrolidinacetamida solo o en
combinaclén para el tratamiento de trastomos del sistema nervioso central (CNS)".

El objeto de la presente solicitud ss refiere a el uso de (S)-{-)alfa-etil-2-oxo-1-
pirolidinacetamida para la preparacion de farmacos para el tratamilento curativo y/o
profildctico de desérdenes bipolares, migrafia, dolor crénico o neuropético y con
composiciones farmacéuticas que comprenden (S){(-)aifa-etll-2-ox0-1-
pimolidinacetamida y por 1o menos un compuesto que induce la inhibicién neural

- mediada por receptores GABAa&.

Segln la descripcién, es también conocida la (S){-)alfa-etil-2-oxo-1-
pirrolidinacetamida {levetiracetam: nombre intemacional no patentado). El uso de
levetiracetam, como agente protector para el tratamiento y prevencién de agresiones
de tipo hipdxico e Isquémico del sistema nervioso central se describe en la patente
suropea EP-B-0162038. El compuesto puede emplearse ademas en el tratamiento
de epilepsia, una Indicacién terapéutica para la cual se ha demostrado que su
enantidmero dextrorrotatorio, (R)-{+)-alfa-etil-2-ox0-1-pirrolidin-acetamida, es
totaimente inactivo. Este (ltimo compuesto se ha descrito iguaimente en la patente
europea EP-B-0845130, para el tratamiento de |a ansledad.

De acuerdo con la presente solicitud, ahora, sorpresivamente se ha descubierto que
ol levetiracetam posee propiedades terapéuticas que lo hacen particularmente (til en



el tratamiento y profilaxis de trastornos bipolares, mania, migrafia y dolor crénico o
neuropético. Estas actividades no se observan en el enantidmero dextrorrotatorio,
(R)-(+)-alfa-etil-2-oxo-1-pimolidin-acetamida. De este modo, la presente solicitud
concierne al uso del levetiracetam para la preparacién de farmacos para el
tratamiento de trastornos bipolaras, mania, migrafia y dolor crénico o neuropético.
Iguaimente [a presente solicitud tiene que ver con un método para tratar migrafia,
trastomos blpolares, mania y dolor cronico o neuropético, que comprende
administrar una dosis terapéutica de levetiracatam a un paciente con necesidad de
dicho tratamiento.

Lo que se relvindica como novedoso es lo sigulente: uso de levetiracetam para la
manufactura de un medicamento para el tratamiento de trastomos bipolares, manfa,
migrafia y dolor crénico o neuropético.

Una composicion farmacéutica para el tratamiento de trastomos bipolares, mania,
migrafia y dolor cronico 0 neuropético que Incluye una cantidad terapéuticamente
efectiva de levetiracetam y un vehiculo farmacéuticamente aceptable.

Un método para tratar a un paclente al que se le administra una cantidad de por lo
menos un compuesto, que induce inhibicién neural mediada por receptores GABAa,
la que, si se administrara sola, no serfa terapéuticamente efectiva, que Incluye
administrarle a dicho mamifero una cantidad terapéuticamente efectiva de
levetiracetam para el tratamiento de una enfermedad seleccionada entre epilepsia,
abstinencia de alcohol, trastomo bipolar, mania, trastomo compulsivo obsesivo,
trastorno panico, ansiedad y trastomo de ansiedad, depresion, migrafia, cefalaigla,
trastornos de dolor, Isquemia y trauma de ia cabeza.

El objeto de la solicitud definido anteriormente se clasificé en la IPC A61K 31/40,
C07D 207/00.

Respecto de los articulos 28 y 30:

Bl articuio 28 de la Decisién 486 de la Comisién de la Comunidad Andina establece "La descripcion
deberd divuigar Ia invencién de manera suficleniemnents clara y completa para su comprension y pera
que una persona capacitada en Ia materia lécnica correspondiente pueda ejecutaria.”

De acuerdo con lo anterior, el titulo de la solicitud no es acorde con lo relvindicado.

El erticuio 30 de la Declsién 486 de la Comisidn de la Comunidad Andina astablece que: “Las
relvindicaciones definirén la materia que se desea proteger medianie Ia patente. Deben ser claras y
concisas y esiar snferaments susieniadas por la doscripcion.

Las relvindicaciones podrén ser independientss o dependientes. Una relvindicacién seré independients
cuando defina la maleria que se desea proteger sin referencia a oira relvindicacién anierior. Una
reNindicackin serd dependients cuando defina la materia que se desea proteger refirléndose a una
relvindicacién anterior. Una reivindicacion que se refiera a dos o més relvindicaciones anteriores se
considerard una relvindicacion dependients militiple.”

De acuerdo con lo anterior, aparecen términos que no son concisos y conllevan
ambigiledad, como por ejemplo: "por lo menos”.

Evaluacién de la Unidad de Invencién:

El articulo 25 de la Decisién 488 de a Comisién de la Comunidad Andina establece: “La soliciud de
paiente s6io podré comprender una invencién o un grupo de invenciones relacionadas entre si, de
manera que conformen un Gnico conceplo inventivo.”
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Segln lo anterior la (s) relvindicacién (es) 3 a 8 y 20 (folios: 81 y 82, 65), que se
reflere(n) a una composicién farmacéutica que incluys levetiracetam y, por lo menos,
un compuesto que induce Inhibicién neural mediada por los receptores GABAa, no
guarda(n) unidad de invenclén con la reivindicacién 2, que se relacionan con una
composiclén farmacéutica. .. que Incluye una cantidad terapéuticamente efectiva de
levetiracetam y un vehiculo farmacéuticaments aceptable.

Excepciones de Patentabilidad:

El articulo 20 de la Decision 486 se establece: “No serdn patentables: a) Iaa invenciones cuye
explotacién comercial en el terriiorio del Pals Mismbro respectivo deba impedirse necesariaments pare
proteger al orden pibiico o la morsl. A estos efecios la explotacion comercial de una invencién no se
conslderard contraria al orden pdblico ¢ a la moral sola debido a ia existencia de una disposicion legal
0 administrativa que prohiba o que regule dicha explotacién; b) las invencionea cuya explotacién
comercial en el Pals Miembro respectivo deba impedirse necesariamente para proteger ia salud o la
vida de las personas o de los animajes, o para preservar los vegetaies o ol medio ambisnte. A estos
efectoa la expiotacion comercial de una invencion no se considerard contraria a la sakud o le vida de las
personas, de log animales, o para la preservacion de jos vegelales o del medio ambiente s6io por
razén de existir una disposicion legal o administrativa que prohiba o que reguie dicha explotacion; ¢)
las plantas, los animales y los procedimienios esenciaimanis bloldgicos para la produccidn de planies
0 animajes que na sean procedimianios no biolbgicos o microbioldgicos; d) los métodos lerapéuticos o
quinirgicos para el iratamiento humano o animal, as{ como los métodos de diagnéstico aplicados a los
seros humanos o 8 animales.”

De acuerdo con lo anterior, la(s) reivindicacién(es): 15 a 19 (Follos: 83 a 65), que se
reflere(n) a un método para tratar a una pacliente al que se le administra una
cantidad de por lo menos un compuesto, que induce inhibicién neural medlada por
receptores GABAag, no es (son) patentable(s).

Relvindicaclones de uso:

El articuio 14 da la Decision 488 de ia Comision de fa Comunidad Andina esiablece: “Los Palses

Miembros olorgarén patentes para las invenciones, sean de producto o procedimiento, en lodos loa
campos de Ja tecnologla, slempre que sean nuevas, tengan nivel inventivo y sean susceplibles de
apiicacién industrial”.

De acuerdo con lo anterior, ia(s) reivindicacion (es) 1, 8 a 14 (Folios: 81 a 63), que
ge reflere(n) a uso de levetiracetam para la manufactura de un medicamento para el
tratamiento de trastormos bipolares, mania, migrafia y dolor cronico o neuropético, no
se encuentra(n) dentro del campo de la patentabilidad nombrado en el articulo 14.

Reivindicaclones de segundo uso:

El articulo 21 de la Declsidn 488 ds la Comision de la Comunidad Andina establece: "Los producios o
procedimientos ya peteniados, comprendidos en sl estado de ia ¥cnica, de conformidad con el articulo
16 de le presente Decisidn, no serdn objeto de nueva patente, por ol simple hecha de alribuirse un uso
distinto al originaimente comprendido por la patente iniclal”.

De acuerdo con lo anterior, la(s) retvindicacién (es) 1, 9 a 14 (follos: 81 a 63) que se
refiere(n) a uso de levetiracetam para la manufactura de un medicamento para el
tratamiento de trastornos bipolares, mania, migrafia y dolor crénico o neuropético, no
cumplen con el articulo 21 de la Decisién, por tratarse de un segundo uso de
levetiracetam.

Determinacién del estado de la técnlca:

Bl articulo 16 de la Decision 486 de la Comisién de la Comunidad Andina establece que "El estado de
ia técnica comprenderé odo o que haye skio accesible al piblico por una descripcin ascrita u orel,
utifizacién, comercializacion o cuaiquier olro medio anias de la fecha de presentacién de la soliciud de
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Patente o, en su caso, de la prioridad reconocida.

Sélo para el efecto de la determinacién de la novedad, también se considerard deniro del estado de la
técnica, el confenido de una aolicitud de patents en trémite ante /a oficina naclonal competente, cuya
fecha de presentacion o de priorided fuese anterior a la fecha de presentacién o de prioridad de ia
solicitud de palenle que se astuviese examinando, siempre que dicho contenkio esté incluido en la

memmmmummomnmmummmbmdm

Considerando que la fecha de presentacién de la primera solicitud de patente de la
cual se reivindica prioridad es: 01/12/1899, se buscaron documentos del estado de la
técnica relaclonados, con fecha de publicacién anterior a esta.

Se hizo la busquada de documentos relevantes en el estado de la técnica,
entendiendo como estado de la técnica la definicidn provista en el articulo 16 de la
Decisién 486 de la Comisién de la Comunidad Andina y ias excepciones fijadas en el
articulo 17 de la misma.

Se encontrd como anteriorkiades (documentos cuya fecha de publicacién es anterior
a la fecha de presentacién de la primera solictud de patente sobre ia cual se
reivindica prioridad o de la fecha de presentacién de esta solicitud) que pueden
afectar la patentabllidad del objeto de la presente solicitud:

Fecha de
N° Documento Titulo Publicacién
(S)-alpha-é6thyl-2-ox0-1- 21 de noviembre
1 | EP0162036 pyrrolidineacétamide de 1985
1-gubstituted-1-aminomethyl-
cycloalkane derivatives
(gabapentin analogues), their 24 de junio de
2 WO 98/31075 preparation and their use in the 1909
treatment of neurclogical
disorders
3 | woo713510 Treatment of migraine 17 de sl de
4 Articulo 1' Levetiracetam 1904
6 | Ariculo 2~ _ New antiepileptic drugs 1906
3 Behandiung der epllepsien: Wo
6 Articulo 3 Stehen wir haurte? 1906

Evaluacién de los requisitos de Patentabliidad:

El Articulo 14 de la Decision 486 de la Comisién de la Comunidad Andine el cuel establece: "Los
Paises Miembros olorgerén Palenies para las invenciones, sean de producio o de procaedimiento en
fodos jos campos de la tacnologla slempre que ssan nuevas, lengan nivel inventivo y sean
suscapiibles de aplicacion industriai”.

Se procedi6 a evaluar los requisitos de novedad, nivel inventivo y aplicacibn industrial
con el fin de establecer ia patentabilidad de {a invencién relvindicada en la solicitud
en estudio.

1 PROUS. “Lavetiracetam*. Drugs of the future. Barcelona (Easpafia). 1994.
19(2) pp. 111-113

2 WILSON E. A. ET AL. «New antiepileptic drugs ». Baillidre's Clinical
Neurology. Londres (GB). 1996. 5(4) pp. 723-747

3 WIESSER H @. “Behandlung der eplilepsien: Wo Stehen wir heute?®.
Bchweiszerische Rundschau fir Medizin/Praxis. 1996. 85(4) pp. 74-79
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Evaluacién de Novedad:

H articulo 18 de la Decisitn 486 de la Comision de la Comunidad Andina establece que “Una
invencién se consideraré nusva cuando no esté comprendida en el estado de la tdenica®, "El estado de
ke tcnica comprenderd fodo o que haya sido accesibie al piblico por una descripeién escrita u oral,
uthizacion, comerciaiizacion o cualquier otro medio antes de ia fecha de presentacion de la solicltud de
patenie o, an su caso, de le prioridad reconocids.

Sdio para el efacto de la delerminacion de la novedad, lambién se consideraré dentro del estado de Ia
técnica, ol contenido de una solicitud de palente en trémite ante ia oficina nacional compelente, cuya
fecha de presentacion o de prioridad fuese anterior 8 la fache de presentacidn o de priorided de ia
solicitud de patente que se estuviese 6xaminando, siempre que dicho confenido esté incluido en la
zi!ahddafodnanbrbrmndooﬁaupuﬂua 0 hublese iranscurrido el plazo previsto en el articulo

Esta se evalu6 por comparacién entre lo solicitado y los documentos encontrados en
el estado de la técnica y que se relacionan con el objeto relvindicado y de acuerdo
con la definiclén de novedad del Articulo 18 de la Declsién 486 de la Comisién de la
Comunidad Andina.

Comparando elemento por elemento el objeto de esta solicltud con lo menclonado
en las anterioridades, tanemos que:

La presente Solicitud de Patente Colombiana No. 00091771, se reflere a:

Una composicién farmacéutica... que incluye una cantidad terapéuticamente efectiva
de levetiracetam y un vehiculo farmacéuticamente aceptable.

La anterioridad: EP0162036 (follos: 153 a 155), se relaciona con: 1'alfa-etil-2-oxo-1-
pimolidinacetamida (levetiracetam) empleado en {erapia de hiperquinesis,

hipertonias, epllepsia.

Ef articulo 1 {follos: 123 a 125) menciona el levetiracetam que se administra a los
paclentes para el tratamiento de la epilepsia.

El articulo 2 (folios: 126 a 138) se relaciona con farmacos antiepliépticos, entre los
cuales est4 el levetiracetam, cuya administracién via oral es rapidamente absorbida
con una blodisponibilidad del 100% (ver folio: 135, vuelto).

El articulo 3 (folios: 139 a 144) menciona el medicamento de levetiracetam para el
tratamiento de la epllepsia (ver folio: 140).

Estos documentos revelan el compuesto levetiracetam administrado para el
tratamiento de la epllepsia; por un lado, si es administrado es porque obviamente
dicho farmaco est4 en una forma de administracién, es decir, esta con un vehiculo,
de otro lado, aun cuando se emplea para otro tipo de enfermedad, de todas maneras
la molécula y preparaciones de levetiracetam ya se encontraban en el estado de la
técnica.

Como se observa, el objeto de esta solicitud puede ser idéntico a lo comprandido en
el estado de la técnica, con lo cual se considera que podria no cumplir con el
requisito de Novedad.
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Evaluacién de Nivel Inventivo:

El articuio 18 de Ia Decisién 488 de la Comision de la Comunidad Andina establece que "Se
considereré que una invencién tiene nivel invantivo, si para una persona del oficio normaimente
versada en la materia tdcnica correspondiante, esa invencién no hublese resultado obvia ni se hublese
tsrivado de manera evidenie del estado de la lcnica”.

El Nivel Inventivo se evalud por comparacién entre lo solicitado y encontrado en el
estado de la técnica y que se relaciona con el objeto relvindicado y de acuerdo con -
la definicién de nivel inventivo del Articulo 18 de la Decisién 486 de la Comisién de la
Comunidad Andina.

La anterioridad: WQ 89/31075 (follos: 158 a 158), trata sobre: derivados de 1-
sustituldo-1-aminometil-cicloalcano (andloges de gabapentina); dichos compuestos
son empleados para el tratamiento de la epilepsla, hipoquinesia, desérdenes
craneales, desérdenss neurodegenserativos, depresién, ansiedad, dolor,
enfermedades inflamatorias, etc. También menciona composiciones de estos
compuestos.

La anterioridad WO 97/13510 (folios: 159 a 161) menclona compuestos de sulfamato
empleados para el tratamiento de la migrafia y composiclones de los mismos.

El documento EP 0162038 menciona el levetiracetam que tiene actividad sobre el
sistema nervioso central.

Como puede observarse en las anterioridades WO 99/31075 y WO 987/1351(, los
compuestos que se citan alll son semejantes al levetiracetam que se menciona en
EP 01620386, por lo cual puede decirse que el documento WO 98/31075 junto con
EP 0162036 6 WO 87/13510 junto con EP 0162038, le sugieren a una persona
medianamente versada en la materia una composicion farmacéutica de
levetiracaetam.

La respuesta al problema técnico que se pratendia resolver, resulta obvia partiendo
de dichas anterloridades.

Como se observa, 6l objeto de esta solicitud podria resultar obvio para una persona
del oficlo normaimente versada en la materia y derivarse de manera evidente del
estado de la técnica.

Evaluacién de la Aplicacién Industrial:

El articulc 19 de la Declsién 488 de la Comisién de la Comunided Andine establece que "Se
considerardg que una invencién es susceplible de aplicacion industris/, cuando su objeto pusda ser
producido o utiizado en cualquier tipo de industrie, entendiéndose por indusiria Ia referida a cualqulier
activided productiva, incluidos los servicios”.

El objeto de la presente solicitud cumple con el requisito de Aplicacién Industrial.

En conclusion los requisitos de patentabllidad de la presente solicitud se encuentran
afectados asl:
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N°e Documento R'"::‘:Eimu Requisito que afecta

1 EP 0162038 228,20 Novedad y Nive! Inventivo

2 WO 88/31075 2a8,20 Nivel Inventivo

3 WO 87/13510 2a8,20 Nivel inventivo

4 Articulo 1' 2a8,20 Novedad

5 Articulo 2% 2a8,20 Novedad

6 Articulo 3° 2a8 20 Novedad

En cumplimiento del articulo 45 de la Decision 486 de la Comisién de la Comunidad
Andina, 8o le indica que debe dar respusesta dentro del término de sesenta dias
contados a partir de |la facha de la notificacién de la presente comunicacién. En caso
de no dar respuesta al presente requerimiento o si a pesar de la respuesta
subsistieran los iImpedimentos para 1a concesion, se denegaré la patents.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal a), del
caplitulo quinto del titulo ro de la Circular Unica N° 10 de 2001.

ALIX CARMENZA CESPEDES DE VERGEL
Jefe de la.Pivisién de Nuevas Creaciones

Ei anterior requerimiento fue notificado por filacion en lista, de
fecha

CONGCEPTO TECNICO EXAMINADOR TECNICO EXAMINADOR JURIDICO
N*: 1120 Cédigo N*: 202008 Cédigo N*:
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