ISSN 0920-1211
COMPLETING VOLuME 25 EPIRES 25(3) 149-330 (1996)

EPI LEPSY
RESEARCH

| WESTON LIBRARY
~ DEC O g 1955

| 457120 CLINICAL SCIENCES CEN
| 500 HIGHLAND AV-MADISON, Wi E;‘Tul!

ELSEVIER

L '\ . NOVEMBER 1996

Vol. 25, No. 3

Vi
il

Argentum Pharm. v. Research Corp. Techs., IPR2016-00204
RCT EX. 2117 - 1/23

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

"TI0D WIE[EIa%20p 18 SYJeWla1em JN0YIIM SJUSWINJ0P 1N0D pajedijusyine puid

Wy VvV "1V

s e Bl i ————————

Copyright © 1996, Elsevier Science B.V. All rights reserved. ISSN 0920-1211/96/%$15.00

This journal and the individual contributions contained in it are protected by the copyright of Elsevier Science B.V.,
and the following terms and conditions apply to their use:

Photocopying

Single photocopies of single articles may be made for personal use as allowed by national copyright laws. Permission
of the Publisher and payment of a fee is required for all other photocopying, including multiple or systematic copying,
copying for advertising or promotional purposes, resale, and all forms of document delivery. Special rates are available
for educational institutions that wish to make photocopies for non-profit educational classroom use.

In the USA, users may clear permissions and make payment through the Copyright Clearance Center Inc., 222
Rosewood Drive, Danvers, MA 01923, USA; Tel. (508) 750 8400: Fax (508) 750 4744. In the UK, users may clear
permissions and make payment through the Copyright Licensing Agency Rapid Clearance Service (CLARCS), 90
Tottenham Court Road, London W1P OLP, UK. In other countries where a local copyright clearance centre exists,
please contact it for information on required permissions and payments.

Derivative Works

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal circulation
within their institutions. Permission of the Publisher is required for resale or distribution outside the institution.

Permission of the Publisher is required for all other derivative works, including compilations and translations.

Electronic Storage

Permission of the Publisher is required to store electronically any material contained in this journal, including any arti-
cle or part of an article. Contact the Publisher at the address indicated.

Except as outlined above, no part of this publication may be reproduced, stored in a retrieval system or transmitted in
any form or by any means, electronic, mechanical, photocopying, recording or otherwise, without prior written permis-
sion of the Publisher, Copyright and Permissions Department, P.O. Box 521, 1000 AM Amsterdam, The Netherlands.

The paper used in this publication meets the requirements of ANSI/NISO Z39.48-1992 (Permanence of Paper).

US mailing notice — Epilepsy Research (ISSN 0920-1211) is published monthly except in January and August (total 10
issues) by Elsevier Science B.V., Molenwerf 1, P.O. Box 211, 1000 AE Amsterdam, The Netherlands. Annual subscrip-
tion price in the USA is US$ 1054.00 (valid in North, Central and South America), including air speed delivery.
Periodicals postage rate is paid at Jamaica, NY 11431,

USA POSTMASTERS: Send address changes to Epilepsy Research, Publications Expediting Inc., 200 Meacham

Avenue, Elmont, NY 11003. Airfreight and mailing in the USA by Publications Expediting Inc., 200 Meacham Avenue,
Elmont, NY 11003.

Elsevier Science B.V.
Fax (+31-20)4853423, Tel. (+31-20)4853271

Postal Address: Courier Service Address:

Epilepsy Research Epilepsy Research
Elsevier Science B.V. Elsevier Science B.V.
P.O. Box 2759 Sara Burgerhartstraat 25
1000 CT Amsterdam 1055 KV Amsterdam

The Netherlands The Netherlands

Printed in The Netherlands,

Argentum Pharm. v. Research Corp. Techs., IPR2016-00204
RCT EX. 2117 - 2/23 ¢

=l

ELSEVIER

Bilateral

Departmen

Abstract

The temporal
kindling to deter
were conducted o
sensory motor ar
hippocampus. Kii
achieved a fully
progress beyond
referred to as ge
hippocampi, was
independent of s
seizure group der
it over the course
group the primar
suppressed upon
displayed very |
relationship can
hippocampal syn

Keywords: Interict:

1. Introductios

Kindling ha:
of human epil

* Corresponding
2850; E-mail: tim¢

0920-1211 /96 /51
PII §0920-1211


https://www.docketalarm.com/

EPILEPSY
RESEARCH

ELSEVIER Epilepsy Research 25 (1996) 299-319

' Conference Report

Progress report on new antiepileptic drugs:
| a summary of the Third Eilat Conference

M. Bialer ", S.I. Johannessen °, H.J. Kupferberg ¢, R.H. Levy ¢, P. Loiseau ©
E. Perucca f

* School of Pharmacy, F. ac‘u!ry of Medicine, The Hebrew University of Jerusalem, 91120 Jerusalem, Israel
® The National Center for Epilepsy, Sandvika, Norway
¢ ¢ Epilepsy anch National Institute of Neurological Disorders and Stroke, National Institutes of Health, Bethesda, MD 20892, USA
Depar.rmem? of Pharmaceutics and Neurological Surgery, University of Washington, Seattle, WA, USA
¢ Department of Neurology, Bordeaux University Hospital Pellegrin, Bordeaux Cedex, France
" Clinical Pharmacology Unit, Department of Internal Medicine and Therapeutics, University of Pavia, Pavia, Italy

Received 20 June 1996: accepted 25 June 1996

Abstract

i The Third Eilat Conference on New Antiepileptic Drugs was held at the Royal Beach Hotel from May 27 to May 30,

1996. Epileptologists and scientists from 20 countries attended the conference, which was held to discuss critical issues in
«  drug development, new antiepileptic drugs (AEDs) in development, progress reports and recent findings of newly marketed
AEDs, the use of AEDs in special populations and their utilization in non-epileptic disorders. Over the last seven years, six
new AEDs have been introduced worldwide and new information on their safety and efficacy has become available. These
include felbamate, gabapentin, lamotrigine, oxcarbazepine, topiramate and vigabatrin. Drugs in development include those at
an advanced stage, such as remacemide and tiagabine, as well as those just entering clinical trials, such as rufinamide (CGP
331010) and levetiracetam (ucb LO59). The following is a summary of the presentations for drugs in development and
recent findings on newly marketed drugs.
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1. Drugs in development

1.1. Tiagabine '

H

N\ﬂccm{

Tiagabine

1.1.1. Introduction

Tiagabine was identified at Novo Nordisk Phar-
maceuticals in Denmark and is being codeveloped
with Abbott Laboratories in the United States. It is a
derivative of nipecotic acid, an inhibitor of gamma

aminobutyric acid (GABA) uptake. The action of

tiagabine is specific to GABA and showed anticon-
vulsant effects in several animal models of seizures
including maximal electroshock (MES), amygdala
kindled and those induced by pentylenetetrazol (PTZ)

Clinical development has proceeded in North
America, Western Europe, Japan and Australia. Ap-
proximately 3,000 patients and subjects have re-
ceived tiagabine in clinical trials as of April, 1995.
Over 2,000 patients with epilepsy have been exposed
to tiagabine in clinical trials, over 1,000 have been
treated for more than 1 year and over 500 for more
than 2 years.

1.1.2. Pharmacokinetics

Tiagabine has linear pharmacokinetics in single
and multiple doses given to healthy volunteers.
Tiagabine does not change antipyrine clearance and
is therefore not a hepatic enzyme inducer. Tiagabine
is primarily metabolized by the cytochrome P450 3A
subfamily and antiepileptic drugs (AEDs) which in-
duce hepatic enzymes (e.g., carbamazepine, pheny-

! Steven C. Schachter, Director of Clinical Research, Compre-
hensive Epilepsy Center, Department of Neurology, Beth Israel
Hospital, Boston, MA, USA: and Kenneth W. Sommerville, Ab-
bott Laboratories, Abbott Park, USA.

Argentum Pharm. v. Research Corp. Techs.,

toin) increase tiagabine clearance and reduce
tiagabine AUC and half-life. Patients taking tiagabine
with hepatic-inducing AEDs therefore need higher
dose to attain the same concentrations as on
monotherapy or when taking noninducing AED.
(e.g.. valproate). Patients taking enzyme-inducine
AEDs with tiagabine have shown linear pharmacoki-
netics with doses up to 80 mg /day.

Tiagabine has shown no clinically important inter-
actions with warfarin, theophylline, ethanol, triazo-
lam, oral contraceptives, cimetidine or digoxin. Rc-
nal dysfunction has no effect on tiagabine but hep-
atic dysfunction increases tiagabine half-life, AUC
and C,,, so that smaller or less frequent doses ar:
recommended in that condition. Tiagabine has little
or no clinically important effects on carbamazepine,
phenytoin or valproate concentrations. Elderly p»
tients and children show pharmacokinetics similar to
those observed in younger adult patients wiih

epilepsy.

3. Efficacy

The efficacy of adjunctive tiagabine in partial
seizures was demonstrated in 3 double-blind,
placebo-controlled, parallel-group studies. Patients in
the parallel-group studies had previously used a me-
dian of 6 drugs and had a history of epilepsy for -
median of over 20 years. In the dose—response study,
patients were randomized to tiagabine in daily doses
of 16 mg (n=61), 32 mg (n=288) and 56 m°
(n=157) versus placebo (n=091). In the primary
analysis, there was significant reduction in mediai
rates of complex partial seizures from baseline to the
treatment periods for both the 32 mg and 56 mg
groups (p <0.05) compared with placebo. Theie
was also a significantly greater proportion of patients
achieving > 50% reduction in complex partial
seizures for 32 mg (p < 0.01) and 56 mg ( p < 0.001)
than with placebo. Statistical significance compared
with placebo was demonstrated in all 3 tiagabine
groups for proportion of patients with > 50% reduc-
tion in simple partial seizures. Significance in the
median reduction of partial seizures with secondary
generalization was shown in the analysis of the
combined 32 /56 mg group compared with placebo.

Similar efficacy was demonstrated for adjunctive
tiagabine given as 32 mg daily, administered in two
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or four divided doses in a dose frequency study. The
median complex partial seizure reduction was signif-
icant compared with placebo for 8 mg given four
times daily (p>0.05) and approached statistical
significance (p > 0.1) when given in a twice daily
dose regimen. Both groups showed significance ( p
> 0.01) compared with placebo for the proportion of
patients with > 50% reduction in complex partial
seizures.

Tiagabine also demonstrated significance over
placebo at a dose of 30 mg, given as 10 mg three
times daily, for median reduction from baseline of
complex partial seizures, simple partial seizures and
partial seizures with secondary generalization.

When all tiagabine treated groups were combined
across the three parallel-group studies, tiagabine sig-
nificantly reduced the median number of complex,
simple and partial seizures with secondary general-
ization from baseline to the treatment period com-
pared with placebo. There was also significance in
all partial seizure types for the proportion of patients
with = 50% seizure reduction. This was also true
when the three parallel-group studies were combined
with two double-blind, crossover studies.

1.1.4. Safety

Tiagabine has been well-tolerated in the clinical
trials of epilepsy. In the three parallel group, add-on
studies, discontinuations for adverse events were 13%
for tiagabine compared with 5% for placebo. The
most common adverse events (> 10%) significantly
increased over placebo were dizziness, asthenia and
nervousness. Adverse events tended to be greatest in
incidence during dose titration and tended to lessen
during the fixed-dose period. The pattern of adverse
events in long-term trials is similar to that reported
in the short-term, double-blind studies. The three
most commonly reported adverse events in the longer
term trials were dizziness, somnolence and asthenia.
Among 1,414 patients in two long-term US studies
(788 treated at least one year) only 15% had discon-
tinued for adverse events.

Changes in laboratory values have been similar
between the tiagabine and placebo groups. There
were no meaningful differences in neuropsychologi-
cal testing between tiagabine and placebo in the
double-blind dose—response study.

1.1.5. Conclusion

Tiagabine is effective and generally well tolerated
for partial seizures with and without secondary gen-
eralization in a population previously refractory to
standard treatments. It has few clinically important
interactions and does not adversely affect laboratory
values. Further studies are underway to better evalu-
ate the clinical benefit of tiagabine.

1.2. Remacemide *

HN
~ hHg -HCL
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Remacemide

Remacemide hydrochloride is an acetamide
derivative and removal of the glycine portion pro-
duces an active metabolite. Remacemide and the
desglycinyl metabolite have been shown to block
fast sodium channels and the metabolite is a non-
competitive inhibitor at the channel site on the
NMDA receptor. Both compounds have been shown
to have protective effects in standard in vitro and in
vivo models of epilepsy. Remacemide has been eval-
uated for efficacy and safety in a recently complete
dose-ranging study (CR 2237) described below.

1.2.1. Objectives

The objectives of the study were to assess the
efficacy and safety of total daily doses of 300 mg,
600 mg and 1200 mg remacemide (dose expressed as
remacemide base) and placebo administered in a qid
regimen as add-on therapy on seizure type and fre-
quency and to examine whether there was a dose—re-
sponse relationship.

In addition, the study aimed to investigate any
attenuation of response, any interactions with con-
comitant antiepileptic drugs and to evaluate seizure
severity by use of a patient questionnaire.

* Stephen Wroe, Department of Neurology, Ipswich Hospital,
Health Road, Ipswich, Suffolk IP4 5PD, England, UK.
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