REVIEW AND EVALUATION OF CLINICAL DATA

MDA #20-505

Sponsecr RW Johnson Pharmaceuticaj
‘Research Institute

Brand Name (generic name) Topamax(topiramate)

Indication Partial Onset Epilepsy

NDA Classification IS

Materjals Received Response to Approveable
Letter and Final Safety
Update

Original Receipt Date June 28, 1996

Clinical Reviewer Cynthia G. McCormick, MD

0.0 INTRODUCTION

1.0 MATERIALS UTiLizeo 1y REviEwW

Rec'd 06/28/1996 Response to approveable letter Volumes 23.1-23
Rec'd  09/27/1996 Final Safety Update Volumes 26.1-6
Rec'd 11/08/199¢ Case Report forms for discontinuations due to

adverse events Volumes 27.1-28

All materials were reviewed,
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2.0 BACKGROUND

The NDA for Topiramate was submitted to FDA December 1394. An approveable letter
was lorwarded to the sponsor on completion of the review process. In this letter a series
of deficiencies was cited which would have to be addressed for approval to be rendered.
These issues included the foilowing:

Il. Those that relate to Safety
A-Methods Jor assessment of CNS adverse events.
B-Follow-up of abnurmal laboratory studies.

The sponsor has addressed these largely without the creation of new data. in addition a
final safety update was submitted to the NDA incorporating some of the more specific
adverse event terminology that had been developed since the original NDA was reviewed.

Foreign Marketing

Since the submission ot the NDA to the FDA in 12/1994, this product has become
lisenced in the following nations: Fintand, South Africa, Sweden, Switzerland, and the
United Kingdom. There have been no suspensions or withdrawals of marketing approval
in any of these countries. The labeling for the product in these countries was reviewed
and contains no information not previously seen in the NDA,

3.0 CHEMISTRY
No new information was submitted.

4.0 PRECLINICAL PHARMACOLOGY

One new study in beagle dogs was cited in the final safety update, which explored the
possible interaction between topiramate and warfarin. Multiple doses of topiramate
were found to induce warfarin metabolism in dogs resulting in changes in PT. Itis
thought that this interaction may resuit {rom induction of an isomer oi cytochrome
P450 not present in humans.
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5.0 Cumncat DATA SOURCES
The following are the key documents that contain safety data thowing the cutoff dates for
collection of certain data as well as the dates these documents were received by the FDA,

DOCUMENT {DATE RECEIVED) CuToFF DAYE FOR DATA

4-MONTH SAFETY UPDATE (7/14/94)

ROUTINE AE 3/31/1994
DEATHS 3/31/1994
SERIOUS AE 3/31/7994

FINAL SAFETY UPDATE  (9/27/1996)

ROUTINE AE 10/1/1995
DEATHS 6/30/1996
SeRlgus AE 6/30/1996
SELECTED AE'S:
KIDNEY STONES 6/30/1996
PREGMANCIES 7/31/1996

The final safety update included informatior: collected in clinical studies since the cutoft
date 1the four month Safety Update. They are based on an overall population of 1,715
subjects (compared to 1,446 reported in the previous safety update). The studies in
which the subjects included in the Final and Four-Month Safety Update analysis
populations participated are indicated in Sponsor's Attachment 1a, with the 269 new
subjects included in the Final Safety Update underlined. Sponsor's Attachment 1a is
found on the foliowing page.

Six new studies, ongoing when the safety update was in preparation were not included in
the overall safety tables for this safety update but do contribute information on deaths
and other serious adverse events. These included three non-IND Japanese studies and one
study sponsored by McNeil Pharmaceuticals designed to compare the titration rates in
subjects with partial onset seizures. The other two studies are RWJPRI studies one in
patients with partial seizures and the second in ,

Iin addition to these, any postmarketing surveillance data that were collected
since the cutoff for the 4-month safety update were included and reviewed in the final
safety update.



Attachiment 1a: RWJPRI-5ponsored Studies in Subjects With Epitepsy

Included/
included in Four-Month New in Final Salaty
Salety Undatp ~Uodate
Study Type/Protocol Top* Top
Compisted, Doutle-Blind Swales In Subjects with Epilepsy
YD 136 138/0
YE 143 1430
Y1 22 23m
ki a0 3o0n
Y3 28 280
YF/YG 167 167/0
Open-Label Studies In Subjects with Epilepsy
Clinical Phacmacology
MS-215 12 120
MS-216 12 1210
MS-218 12 120
YL 13 130
YIT a 8/0
YZIW 8 6/0
MS5-220 12 12/0
Completed Uncontrollad-Patial Onset Seurms
YCNCONCO2 23 2310
YKP 70 (70) 70/0 (70)
YKT 224 (D) 224/0 {0}
e 10 10/0
Onaging 4 Sed-Paial C Sei
YLT 181 (O) 1810 (0)
YF/YG-extension 146 (33) 146/0 (33}
Yo 275 298723
YH* 2 20
YEP €9 {69) 69/ {69)
YET 53 {0) 530 (0)
YLTE ar (6) 45/14° |6)
YOLE 244 410/166
“Yi-axlenson 0 41/41 {0)*
YJ-extension 16 (0) 86/70 (0)*
Ongeing Uncontrolled-Lennex:-Castaut 16 2377
YK 10 1478
YKE
Ongoing, Double-Blind Studies in Subjects with Epilepsy
‘Yl {open-abel phase) 36 5143
YJ {opan-tabel phase) 50 8
New Studies not ingluded in the Four-Month Safety Update Data Base
Segures
EPPD-0O0Y ¢ 18718
OVERALL ANALYSIS POPULATION 1,4456° 1. 715"

And Baseline Characteristics
e o acteristics of the 1,092 {64%) men and 623 (36%)

demographic and baseline char . : 36
Ivrc])iwen whgo zere included in the 1,715-subject overall ana!ys&sst;c;pufla'tri‘on a:;a ;:;m!ar
i i - fety Update. Most (35%) ol Ihe suhje
to those summarized in the Four-Month Sa _
vt:ere 17 years of age or older, with a mean age of 35.2 years for the sub;ec;snaré’ z)ears
of age. The mean age for subjects under 17 years of age was 11.5 year153. o] y;)fwam
subjects were from 13 t0 16 years of age, and 43 subjects were under 13 years 2.



—

. Attachment 1b .
Demographic and Baseline Characteristics
(All Topiramate-Treated Subjects with ‘Epilepsy)

Topiramate
(N=1715)

Patient Characteristics No. %

Sex
Male 1092
Female 623

i on
Sl
on

Race
White 1525
Black 91
Other 89
Unknown 10

=]

ounno
[, F SRV, 3

Age (years}
Pediatric:
0-3
4-12
13-16
Range
Mean (5D} 11,
Adult:

17-29% 5
30-39 S
40-49 3
50-59 1
>=60
1
3

Range
Mean (SD)

Weight {lbs)
N 1
Mean (SD) %

Median
Range

Extent of exposure

The distribution of subjects is summarized by topiramate treatment duration interval
cross-classified with maximum dosage in Sponsor’'s Table 1 (on the next page). The
intervals used to ciassify the subject's maximum dosages are <200, 200 to 399, 400 to
599, 600 to 799, 800 to 999, and 21,000 mg/day. As of October 1, 1995, 741
{43%) of the 1,715 subjects in the overall analysis population either remained on
topiramate therapy in ongoing studies or had completed study participation, while 974
(57%}) subjects had discontinued therapy prematurely. Of the 1,715 topiramate-
treated subjects, 1,395 (81%) completed at least three months of therapy, 1,181
{(69%) completed at leasi six months, 926 (54%) completed at ieast one year, 495
(29%) completed at least two years, 250 (15%) completed at least three years, 160
(9%) completed at least four years, 128 (7%) completed at least fiva years, and 80
(5%) completed at least six years. This represents 2,796 subject-years of exposure
(compared with 1,756 subject-years of exposure reported in the 4 moth safety update).

For the 926 subjects who completed at least one year of therapy, the mean maximum
lopiramate dosage ranged from 829 to 1,231 mg/day for the duration intervals beyond
one year in Table 1. Overall, 634 (37%) of the 1,715 topiramate-treated subjects
received a maximum dosage of at least 1,000 mg/day, of whom 476 received topiramate
for at teast one year. { Seen in Sponsor's Attachment 3,next page).
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Postmarketing Experience

Topiramate has been approved for marketing in 5 countries. Based on the estimatea dose
per prescription and the total amount of drug sold, the nrumber of “opiramate
prescriptions in the UK and Sweden, the first two countries where topiramate was
approved, from product launch to June 30, 1996 is thought to be approximately
1,091,000. Other approvals occurred so close in time to the June 1996 cutoff that no
data were available from thase countries. Only six spontaneous reports of ADRS have
been received from these countries.

6.0 PHARMACOKINETICS

One new study was cited which explored the possible interaction between topiramate
and probenecid. These results were summarized In the ciinical materials and no
signiticant interaction was demons:rated.

7.0  EFFICACY
All issues relating to efficacy were handled in the “Response to the Approveable Letter”

dated June 18, 1996.
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submitted.

New Efficacy Data: none
New Analyses: none

Sponsor's Discussion The sponsor continues to assert that its previousiy submitted
analyses are fully supportive of the claim that it has requested, that is, topiramate is
effective for the “treatment of adults with parial onset seizures

The sponsor is trying to make a semantic point, not a
clinical or statistical one by focusing on the population studied rather than the ccndidion.

Comments
Indeed the population studied did include scme patients with

. just as it did include some patients who had simple partial seizures, and
probably some who even had These other seizure types do not
appear in the sponsor's approved labeling, however. This highlights the message that

amarnoc frmam tha enananr'e nrannead lahalinn

-
>

10

A compromese posiion mignt oe consiaereg nera. yvnie e eim pauenis win panial
onset seizures

prominence is not afforded to a seizure type that has unproven efficacy. Therefore it
would not be unreasonable to recommend to the sponsor that the following be accepted as
a compromise: * Topiramate is effective for the treatment of adults with partial onset
epilepsy”. As before, the sponsor is invited to perform the same analyses thal were
required of other sponsors who have received such a claim if it is so desired.

Recommendations



New Efficacy Data: none

New Analyses:

The sponsor reiterates the data previou:ly submitted from the 6 multicenter add-on
trials (YD,YE, Y1, Y2, Y3, YF/G) and states that topiramate/s efficacy was consistent
across all trials, Plasma samples of concomitant AEDs were obtained to ascertain
whether topiramate’s efticacy may have been mediated through a pharmacokinetic
interaction with background AEDs.

Sponsors table 3 on the next two pagss (data submitted in the 4 month Safety Update)
shows the mean change in plasma AED concentration in placebo vs. the combined
topiramate treatment groups for each of the six add-on trials. From this table there
appeared 10 be little change in background AEDs across studies for each of the 5 major
AEDs. In studies Y1, Y2, and Y3 the valproate levels tended to be higher in the
treatment groups as compared to placebo and there was a greater positive mean change
in the treatment groups indicating a greater increase . valproate levels compared to the
placebo.  Statistically significant petween group differences in the mean change in AED
levels were seen for CBZ in protocols YE, Y2 and YF/G in the magnitude of 5-10%
reduction, and similarly for phenytoin in study Y2.

Sponscor's Discussion
The sponsor makes three points regarding the efticacy (and safety) of topiramate
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FDA Comments
Discussing the sponscrs points in order, first, the lack of pharmacokinetic interaction
across treatment groug
(Recall that acetazolamide ie also generally considered ciinically usetul across
‘ " Sweeping claims about efficacy
based on solely theoretical grounds cannot be used as a substitute for a robust effect in a
well-designed clinical trial.

Recommendations
It is recommended that the claim for monotherapy should not be granted.

7.0.3 ISSUES RELATED TC OPTIMUM DOSE

in the approveable letter the FDA noted that doses higher than 400 mg/day did not appear
to produce additiona! improvement when groups of subjects were compared in the double
blind traits. The FDA provided wording in the labeling *o suggest that 400 mg is the
maximum useful topiramate dosage. The sponsor has stated in its response that there is
agreement with the FDA on that point, however the sponsor has requested that the FDA
consider the minimum effective dose to be 200 my, based on study YD in which this dose
was evaluated. In this study it was found that while there was not a strong statistically
significant ditference between the response at this dose and placebo (0=0.08) there was

13




a strong trend with respect to th: (percent seizure
reduction), and there was a statistically significant difference between the 200 mg
group and the placebo for investigator's global and patient's overal' assessment.

This is based on data which were considered at the time of the previous review and no
new data or analyses are provided.

Comment: These are not the standards that are applied to other drug products. There is
no compelling reason based on what the sponsor has presented to revise the original
recommendations. It should also be pointed out that the more subjective measures on
which the sponsor wishes to confer additional weight may be a function of the product’s
safety profile than its efficacy.

7.0.4 Response to the sponsor's request for further display of data in
cumufative format

In the approveable letter the FDA notad that the sponsor provide displays of the
individua! patient responses in a cumulative response curve by plotting the decrease in
seizures frequency from baseline (as percent reduction, from smallest to largest)
against the number of subjects with a response at least as good. The sponsor has
provided these for studies YD, YE, Y1, Y2, Y3 and YF/G This includes all randomized
subjects in adjunctive therapy trials for topiramate. Cumulative plots by individual
study were alsoc provided.

in the combined data set, responses at 400 through 1000 mg/day were

indistinguishable. The placebo curve can clearly be distinguished froin the treatment
curve. As seen in the calculated response presented in tabular form in the NDA, mare
patients receiving topiramate had (25% and 50%) improvement in their seizures
compared to placebo patients, but also more treated patients had worsening of their
seizures (25 % displayed) compared to those on placebo. Similar patterns have been
noted with gabapentin. This is the same phenémenon. but displayed graphicaily. It is not
obvious from the data which patients are at risk o worsen under treatment. This degree
of analysis has not been carried out.

14



Flgure 1: Cumulativa Percent Seizure Rate Reduction From Baseline During the Double-Blind Phas»
(All Randomized Subjects; Protocols YO, YE, Y1, Y2, Y3, and YF/YG)

100 wl

Cumulative Response Rate
(Percent of Subjects)

o t+t+—"r—"—"T"T""T T T T T T T T T T T T T T T T
-25-20-15-10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 85 70 75 80 85 80 8% 100

Percent Selzure Rate Reduction

'~ — Plac; N=216 ——~~ TPM 200 mg/day: N=45 TPM 400 mg/day; N=68
e TPM 600 mg/day; N=124  —.—.- TPM 800 mg/day; N=76 —-~- TPM 1,000 mg/day; N=214

Kay: Plac = Placebo; TPM = Topiramata
Cross-reference; Attachments 1a and 1b.
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8.0 SafeTYy
8.1 ORIGINS OF SAFETY DaTa (METHODS)

Background
The sponsor has made an effort to reevaluate the Topiramate clinical safety database to
better characterize and describe the neuropsychiatric adverse etfects associated with
lopiramate, to provide follow-up on abnormal taboratory data and to provide a better
correlation between adverse events and actual doses received by patients. The
reassessment took tive separate and independent steps to the existing information in the
NDA ostensibly guided by the December 29,1995 Approveable Letter as well as in
subsequent meetings with RWJPRI. These five steps inc.uded (1) a reanalysis of the
neuropsychiatric ADRs and retabluation of the results in the 4-Month Safety Update
(2)a retrospective reevaluation of the neuropsychiatric adverse events using
investigator questionnaires (3) A prospective evaluation of the cognitive effects of
topiramate, (4) follow-up information on markedly abnormal laboratory abnormalities
that had not resolved at the time of the 4-month safety update and (5) evaluation of the
adverse event profile of topiramat- The information obtained through
each of these approaches was not integrated. These will be discussed in the pages that
tollow in the context of the specific requirements outlined by the FDA in the Approveable

Letter,
I. Reanalysis of Neuropsychiatric adverse events,
FDA REQUEST:

The FDA indicated to the sponsor that the raw data from case report forms should
be reexamined for the purpose of reclassifying the neuropsychiatric adverse
events which occurred in topiramate-treated patients in a clear manner that
would be unambiguous, nonduplicative and recognizable by clinicians expert in
menta! status assessment. Once done, then retabulation of incidence rates
examining dose respunse effects (by actual doses received) should be done. The
sponsor was told that if the information could not be extracted from availabfe
CRFs, alternative sources could be explored,! such as clinician interviews or

1*First, you need to develop standardized and validated methods to classify reports of
heuropsychiatric adverse clinical events. In some cases, it will be usaful to describe and group
closely related events as part of sume broader category. You will need a procedure or protocol for
determining the adequacy of a case report (i.e., whether it contains ihe kind of information that
would allow an event to be classified). With this assessment mathodology in place, a determination should
then be made as to what proponrion of available case report forms contain the kind of information
necessary to characterize reported adverse events in language that is informative. If there are sufficient
numbers of case reporls containing appropriate data, especially for events associated with discontinuation
or change in dosage, and those considered serious, the events reported should be classified within
exclusive categories that would be readily recognizabie by clinicians expert in mental status assessment.
once these classifications are completed, estimates of incidence rates for each kind of avent (or related
groups of events) and the relationship between incidence and dose or serum concentration, and duration
of exposure, should be re-examined. Dose-response should be examined both within randomized study
groups (the least confounded by time-related effects) and by actual exposure groups in the full data sei.

“If the information required to classify cases cannot be extracted from available case report forms, you rnay
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contempaoraneous clinic or office records.

SPONSOR'S RESPONSE

The sponsor responded to this element by first developing a new classification
system for neuropsychiatric adverse avents and then retabulating them. The
sponsor did not go back to the source documents as expected, but rather used the
investigator's verbatim terms as a starting point. The sponsor has not provided a
justification ot this approach in not returning to the source decuments (the case
report forms) to reconstruct the safety data base. As & separate exercise the
sponsor obtained information from sponsors in an effort to develop a “case
definition” for some of the ADRs which on initial raview appeared to be related to
each other. This latter exercise was not applied to the overall retabutation of
adverse events. The methods of each exercise will be described below.

METHODS

Neuropsychiatric adverse events summarized in the Four-month Safety Update
for topiramate using WHOART preferred terms have been reclassified using
modified terminology readily recoanizable to clinicians. The basis for this
reclassification is described below.

RWJPRI identified 23 WHOART termns that were used to describe adverse events
associated with topiramate use:

agitation, amnesia, anorexia, anxiety, aphasia, ataxia,

concentration impaired, confusion, depression, diplopia,

dizziness, ernctional lability, fatigue, headache, insomnia,

nervousness, nystagmus, paresthesia, somnolencze, speech

disorder, thinking abnormal, tremer, and vision abnormal.
The investigator verbatim terms that led to these 23 terms were reexamined.
Based on the recommendation of a consultant, Dr. Kimford Meador, M.D.
Departments of Neurology and Pharmagology/Toxicology Medical College of
Georgia, Augusta, GA, it was thought that eight were too vague to provide any
useful description of all the corresponding investigator terms. These eight terms
were the following:

amnesia, aphasia, impaired concentration, confusion, emotional

lability, nervousness, speech disorder and abnormal thinking.
These 6 terms were reclassified as 10 “preferred WHOART terms™. The
remaining 15 terms were not reclassitied. There came tc ba a total of 25
neuropsychiatric tarms rather than 23. The advarse events were then
retablulated accordingly.

The old and new terms are compared in Sponsor's Table € modified on the
following page.

have to use allemative sources (8.g., interview clinicians who actually treated patients whe participated in
the development program, extract information from contemporaneous office or clinic records, etc.) to

obtain it. Again, this is particularly critical for adverse events that led 10 change in therapy. *
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Originat WHOART
Preferred Term

Abnormal thinking

A~nesia

Aphasia

Contusion

Emoticnal Lability

Impaired concentration

( TABLES RECLASSIFICATION OF NEUROPSYCHIATRIC ADVERSE EVENTS

Modified WHOART Preferred Term ard
Representative Investigators' Verbatim
Psychomotor slowing(1)
detayed responses
slowed thinking
Dificul it . ‘ention(2)
difficulty with calculations
transposition of numbers
Confusion(3)
repetitive thoughts
Language problems(4)
difficulty with spelling
Cognitive_problems(5)

ifficul ith m
decreased recent and short tern: memory
decreased fund of knowledge
forgetfuiness

Language problems (4)

decreased comprehension
difficulty spelling
dysnomia

word fining difficuity

Speech disorders/related speech problems(7)

difficultlty forming words

stow speech
verbal repetition
¢
Confusion(3)

disorientation
confusion with seizures/postictal confusion
confused (mental slowing)
Emotional Lability (8
emotional
short-tempered
Mood problems(9}
mood swings
cries easily/tearful
Nervoysness (10}
mood swings/irritability
Giificulty _with conceptration/attention (2}
ditticully with concentration/attantion
difficulty with calculation
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loss of train of thought

Language problems (4)
decreased reading comprehension,
difficulty reading

Nervousness Nervouspness (10}
excitability
shakiness
Mood problems (9)
complaint of moodiness/irritable
Speech disorder Speech disorders/related speech problems (7)
dysarthria
persaveration
repeating self
Language problems (4)
decreased fluency of speech
dysnomia/speech difficultv/frequent pauses

The starting point for this reclassification were the verbatim investigator
terms. After reclassificatior of these neuropsychiatric adverse events,
incidence rates of the adverse events were recalculated for the entire database,
and the relationships between incidence and dosage and incidence and duration of
exposure were examined. In addition, the duration and persistence of adverse
events resulting in premature withdrawal of subjects trom the double-biind
trials were evaluated, and follow-up information was obtained for all markedly
abnormal laboratory abnormalities that had not rescived as of the reporting
interval covered by the Four-Month Safety Updatse.

Because it was difficult to determine the ultimate outcormne of patients who left
topiramate studies prematurely because of adverse events, the FDA requested that
the entire database should be examined to determine the time course (time of
onset, persistence, response to dose change, etc.) of the important adverse
events. |n addition, because much of the dose response information was
constructed based upon doses to which patients were randomized, not on doses
patients actually received the rCA requested that the adverse event data be
displayed as a funct-on of dose received, not randomized dose. This was done, in
the response to the Approveable Letter and will be summarized in section 8.4 of
this review, using a ranye of doses because many patients did not receive their
target doses due to the occurrence of adverse events.

Tha retabulations can be found in section 8.4 of this review.

B: Adequacy of Approach
This new nomenclature is closer to the actual descriptions of the adveise events
by sites than previously. The sponsor was cauticned that the source cocuments
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would be most accurate and clearly, while there remains some ambiguity, this is
closer to the ideal than the original NDA achieved.

RETROSPECTIVE CLINICAL ASSESSMENT OF THE EFFECTS OF TOPIRAMATE:
Background

In an effort to better understand the nature of the neuropsychiatric adverse event
profile of topiramate the FDA had recommended 1o the sponsor that an effort he
made to review case documents, including case report forms, and if necessary,
patient records or conduct physician interviews.

FDA_request (from the approveable letter)

The sponsor was advised to “develop standardized and validated methods to
classify reports of neuropsychiatric adverse clinical events. In some cases, it
will be useful to describe and group closely related events as part of some
broader category. You will also need a procedure or protocol for determining the
adequacy of a case report (i.e., whether it contains the kind of information that
would allow an event to be classified)” With this assessment methodology in
place, a determination should then be made as to what proportion of available case
report forms contain the kind of information necessary to characterize reported
adverse events in language that is informative. |f there are sufticient numbers of
case reports containing appropriate data, especially for events associated with
discontinuation or change in dosage, and those considered serious, the events

repc ted should be classified within exclusive categories that would be readily
recognizable by clinicians expert in mental status assessment. Once these
classifications are completed, estimates of incidence rates for each kind of event
(cr related groups of events) and the relationship between incidence and dose or
serum concentration, and duration of exposure, should be reaxamined...\{ the
information required to classity cases cannot be extracted from available case
report forms, you may have to use alternative sources (e.g., interview clinicians
who zclually treated patients who participated n the development program,
axtract information from contemporaneous office or clinic records, etc.) to
obtain it. Again, this is panticularly critical for adverse events that led to change
in therapy.”

Method

RW.JPRI undertook a retrospective study of neuropsychiatric AEs based on
investigator's impressions of the clinical nature of thesa events, both
individually and glohally in order to ascertain it there might be a clinical
syndrome associated with the use of topiramate.

Experienced investigators who had treated a minimium of 30 patients 2ach with
topiramate were selected for this study. Additional ciiteria included access to
source documentation on the subjects involved. Six investigators met these
criteria yielding a treatment sample of 264 patients.
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Patients evaluated in the study included those who experienced at lease one
treatment emergent neuropsychiatric AE and who had data included in the 4
month safety update data base. There were, then 241 patients eligible tor the
study. Of these, 10 received placebo nnly. The sponsor therefore chose not to
have an independent blinded investigator evaluate the data. The study was
performed fully unblinded.

Investigators completed a patient-specitic questionnaire asking details about the
nature of the adverse events. Investigators reviewed sourca documents so as to
most accurately describa the neuropsychiatric ADRs including time course and
outcome. Specific questions included descriptions of the adverse events, means of
assessment, and impression of the presence or absence ot a symptom complex
that could be considered a syndrome.

A second questionnaire (not patient specific) probing the impressions of the
investigators about the overall safety profile of topiramate was completec.

An independent neurologist, Dr. James Cereghino, (formerly Chief of the
Epilepsy Branch, NINDS, NIH) reviewed and summarized tha results of the
questiopnaire.

Results:

In large part investigators tried to “exptain away™ adverse events rather than
simply describe them. In many cases the adverse events were not even described.
The summary below applies to those that were described. Overall nc one
particular syndrome emerged, however there were some commonalities which
are notabie in these reponts. The table on the folicwing page summarizes the
common findings by investigator. These data were not applied to the
reclassification of AEs described in the earlier section.

Comment: There is the suggestion t;f titration-related !indings associated with
the use of topiramate, specifically the one recurring theme is that patients have
ditficulty formulating their thoughts in language. These are consistently
described, however as titration linked events, which improved with time on
medicalion.
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H

Prospective Assessment of the Cognitive Effects of Topiramate
Cognitive tunction tests, specificaily testing recall, attention, and word fluency
were performed by an investigaior for subjects receiving topiramate in an copen-
label study.

A: Methods

A total of 15 patients participating in protocol YOL, an open label clinical study
were evaluated prospectively for cognitive changes while on topiramate. The
principal investigator was Michael Privatera, MD, a clinicai neurologist. There
was no prospective protocol for this portion of the study.

B. Conduct of Study

Since there was no protocol, one cannot say whether the study was conducted
according to design. From the abstract and materials provided the following
occurred during this study:

At a screening visit, patients
* underwent baseline cognitive assessment
* had background AEDs recorded
* had retrospective monthly seizure counts recorded

At follow-up visits, patients
* underwent cognitive assessment
* had concomitant AEDs recorded
* had retrospective monthly seizure counts recorded
* had topiramate dosage recorded

The follow-up visits occurred g1 month x6, then g3 months until exit. The
duration of study YOL was undefined.

[
The cognitive assessment tool used was a simplification of a portion of the MMS
(mini mental state), a bedside tool for an ebbreviated mental status axamination,
The assessment consisted of three parts:

Becail
Test: Patient :vas asked to recall 3 objects immediately and at 3
minutes
Scoring: 1 point was given for recall of each cbject at three
minutes

Word Fluency

Test: Patients were asked to name as many words as possible
beginning with the letter *“H", given 30 seconds for the task.
Scoring: 1 point was given for each ~orrect answer.

Attentiop

Test: Patient was asked to perform serial 7's X 5, that is to count
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backwards from 100 by 7's to 65.

Scoring: A pertect score was 5. Each error counted as -1.

It is important to note that the investigator took a great deal of
liberty with this measure. |f the patient was unable tc perform
sarial 7's he was tested with seriat 5's or serial 3's. This was
done in some cases even when the baselina was performed in serial
7's.

Patients who remained in the study for 212 months had the 12 month evaluation
used as the comparison with baseline. Patients who were in the study for <12
months usually had their assessment at the peak toprramate dose used as a
comparisgn with baseline.

There were 15 patients studied at baseline. There were 8 men and 7 women
studied. Their mean age was 35.7 years (range 21 to 59). They were followed
for a mean duration of 14.9 months (range 4-24 months), although the data
after 12 months was not used. The mean topiramate dose was 887 mcg/ml.2 The
patients were treated with 1-3 concomitant AEDs at baseline (VPA 13, CBZ 10
most commonly) and all but one patient underwent changes in these regimens
during the study at some undefined time. Of these 15 patients, all but one
experienced some treatment-emergent neuropsychiatric adverse event(s) during
the study.

C: Adequacy of Approach

There was no prospactive protocol for this study, so that the criteria for the
selection of these 15 patients remains unstated and unknown. There was
agreement with DNDP and the sponsor that it would be of value to have a
prospaective evaluation of cognitive function in patients on topiramate. However
the absence of any prospective guidelines in the form of a protocol makes it
difficult to understand what was done and to interpret the results.

The rationale for selecting these three measurements was not provided. One
would have hoped that a more probative neurometric couid have been used
prospectively that would yield more complete informatiun. Nevertheless, this
‘quick and dirty” three pronged mini-MMSE might have provided some useful
information had it not been for othar complicating factors.

The problems with this investigator's approach fall into three categories:
1-Smaill N

With a sample size of 15, the sponsor could not have hoped to learn anything bit
about the most fraquent of events. Indeed only 14 of the patients were taking

2The sponsor does not state whether this represents the mean Peak topiramate dose or the mean dose
at the tima of assessment.
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topiramate at the tim~ when they were tested. If this small selection of patients
is typical of the overall database then the results potentially reflect the overali
experience with topiramate. The incidence of “impaired cognition” as reported in
the placebo controlled clinical trials was 5% in the topiramate treated patients.

If this is accurate, one might not expect to see cognitive impairment in any of the
14 patients studied on topiramate.

2- No Controis, variability of interventions

This is the most considerable problern with a design in which an attempt is being
made to correlate changes in cognitive function with dose, when so many other
variables could be playing a role in the patients’ mental status. Without a
control group it is impossible to sort out drug effect from other effects as
described below.

in this study there were numerous interventions that were varied throughout the
experiment. The first is the dose of topiramate. Patients were on no topiramate
at baseline {or it is presumed). During tra experiment they may have been on re
at least two different topiramate regimer.c, ¢e reflected by the peak topiramate
dose and one reflected by the final topiram *.¢ dose. The dose of topiramate that
corrasponds to the final mental status exam is not stated, but it is presumed to
be the “final dose” in the =12 munth duration group and the “peak dose” in the
<12 month exposure group. This may not be the correct assumption.

Furthermore, *he sponsor has not identified when in time the interventions were
changed. Specifically, was the topiramate dose reduced close or distant in time to
the mental status examination? Another question emerges from this, as to
whether the higher doses correspond to more deteriorated mental status
examinations. These data were not provided. The unexplained dose reductions in
the high dose patients, if the reason for this dose reduction were provided, might
give some insight into mental status changes associated with topiramate. The PI
notes that two patients in the high dose ‘group did experience decreased scores.

In addition to the variability in topiramate dosing throughout the study, the
concomitant drugs and seizure rates within a test period complicated also varied
considerably. While the seizure frequency was not under the control of the
investigator, the variability in regimen was. Only one patient out of 15 did not
have at least one medication completely discontinued, added or both during the
course of the trial. The mental status changes if any occurred could be as easily
attributed to change in concomitant AED regimen or seizure control as to
topiramate. As in the case of topiramate dosing, the timing of these changes to
drug regimen were not correlaled with the timing of the mental status
examination because that information was not previded.

3- Outcome Measures

While the MMS is a test that has gained acceptance in the neurological
community as a useful bedside assessment of cognitive function, it has its
limitations (outlined in Sponsor's reference 14 provided). Nevertheless it is
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far more probative than the highly abbreviated version used in this study.
Neither is a substite for a thorough mental status examination or formal
validated psychometric examinations.

Even if the instrument used in this prospective study weare a validated measure of
mental change, the fact that the measure was altered to fit the changes in mental
status in 7 cases should render it invalid. For example, patients who could not
do serial 7’s were allowed to do seria! 5's or 3's, providing neither a valid
comparison against their baseline or in comparison to the other subjects.

5 “Learning” the Test

According to the sponsor, patients returned every month for six months, then
every three months for the remainder of the time on the study. The three tasks
did not change at each visit. The patients could “learn” the test for at least the
last two measures, serial 7's and naming “H” words. The three objects could be
varied from month to month, however there is no information provided in this
regard. An apparent “no change” or improvement in results could be arguably a
function of learning the instrument rather than lack of drug effect.

C: Results
The results of these cognitive function tests are summarized in the table on the

two pages that follow.

D. Comments

This was not a rigorous test instrument and it was not carried out rigorously.
Contrary to the conclusions of the PI, that “mean scores of brief tests of
cognitive function did not decrease with time”, it is not possible from this
experiment to draw any conclusion about mental status changes and topiramate

use.
'
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Attackment 31: Cognitive Function Assessments: Data Listing
(Subjects Who Participated in Prospective Cognitive Fuction Assessmant Study; Protocol YOL)

Time on  Peak TPM Cognitive Test Scoras ¢hangeslirom
Inv/Subj Age TiM TPM Dose at Basslifif
Ho. Gender (yr) (mo) Pose FNL .
(mgiday}  ASSMNT  Regalls s Word Fluengy - oo Angntion®---.—-- n EDs i Seigures
BL FNL®* CHNG BL.  FNL® CHNG  BL FNL* CHNG '
170/142 Male 27 24 1,000 800 1 3 +2 5 10 +3 4 B +1  dlceCBZ 1 B80%
170/148 Female 28 24 1,800 800 3 2 -1 12 8 -4 3 g® 0  dicVPA | 50%
170/192 Maie 51 24 1,200 800 3 3 o 14 10 -§ 7 7 0 dcCBZ nkc
170/147 Mala ry 24 1,600 700 2 3 *1 3 5 +2 5 9 0 dleVPA i
nic PHT
170/146  Femals 39 24 1,400 800 1 3 +2 8 K] -a 2 o 2 diccez s50%
nic VPA
nic CZP
170/145  Male F 24 1,400 1,000 a 3 0 3 4 +1 5 a® 0 deCBZ L50%
_ lvpa
1701183 Male 30 18 700 500 1 k] +2 3 5 +2 1 & +4 LVPA  SZFREE
1701165 Fermals 21 14 600 400 3 3 0 8 7 -1 4 14° 0 HcCBZ T40%
- dic VPA
add FBM
170/150  Female 45 12 700 ot 1 3 +2 2 79 +5 4 5 «1  dicVPA Lar%
dic CB2
dic CLZ
add FBM
MEAN 359 209 1,133 844 +0.89 +0.33 +0.44
@12 mo) -

change from baseline ls based on scores mecorded at the peak topiramale dose.

Subject was unable 1o perform serial *7's" and scors waas beoced on sedal “3's",

Subject way discontinued because of drug ineffectiveness; fathamate was added as topirmmale was tapered.
Werd fluency was not assessed at Month 12; change (rom baseline is based on Month B assessment.
Censored at maximum score of 5 for anaiysis, Change adjusted if subject could not perform sedal 7's.

an o

KEY: dic = nﬁno:__::.nu n/c = no change; BL = baseline; FNL a final; CHNG = change from baseline; S2 FREE = seizure lree

AEDs: TPM = tapiramate; CBZ = carbamazepine; VPA = vaiproate; PHT = phenyloin; CZP = clorazepate; FBM = felbamate; CLZ = cionazepam

For subjects trealed with topiramate lor 212 months, change from baseline is based on scores at month 12. For subjects lreated with lopiramate for <12 months,

{Continyad)
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Attachment 31: Cognitive Function Assessments: Data Listing
{Subjects Who Participated in Prospective Cognitive Fuction Assessment Study; Protocol YOL)

Time on  Paak TPM Cognitive Test Scores Changes from
tnv/Subj Age TPM TPM Dnse atl Basaline
No. Gender (yr} (mo) Dose FNL = \ .
(mg/day) ASSMNT Recall Word Flusncy—-—  —~——Atienijon’—— it AEDs  in Seizur
BL FNL* CHNG BL FNL* CHNG BL  FNL* CHNG * o8
170191 Female 32 10 €00 600 3 3 0 s 8 +2 4 13 0 dicvPA T 100%
n/c CBZ
170/194 Femate . 29 8 700 400° 3 3¢ o 9 t2¢ +3 a 8 0  VPA T 40%
nic CBZ
170/196 Maie 59 8 700 700 3 2 -1 9 4 -5 8 54 -1 die VPA nic
add PHT
170/197 Female 34 8 400 400 K] 3 0 6 9 +3 . - o' lcez T 100%
nic VPA
170/144 Maie - 33 4 400 460 a 0 -3 2 0 -2 ! o! s LPHT  les%
nfc VPA
170/143 Male 25 4 300 300 a 3 ] 9 7 -2 — - 0* n/c PHT SZ FREE
nic VPA
nic CBZ
MEAN 35.3 8.0 E17 467 067 017 -1.00
(=12 mo}
OVERALL : as.7 14.9 887 499 +0.27 +0.13 -0.13
MEAN . .
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For subjects treated with topiramate for 212 months, change from bassline is based on sceras al month 12, For subjects treated with topiramate for <12 months,
change lrom baselinia ls based on scores racordad at the peak topiramate dose.

Subject was unable o perkcrm seral “7's* and scors was based on serial "3's".

Topiramate dose at assessment and final s:ores are based on Month 4 visit. Subject had increased seizures over last two months of participation and cognitive
assessmants wer. not done. Subjact discontinued at Month 8 because of drug Ineffectiveness.

Subject gave five comect answers and made one amor.

Subjact was.unable to perform sadal *7's" at baseline and was tasted on serlal *5's*. The investigatar noted that serial "5's* ware “OK*; no scores were given.
Subjeci was unable to penorm serial *7's" at basaline and was testeu on serial *5's*. Thes subject gave no comect answers at the tims of final assesament.
Censored st maximum of 5 for analysis. Change adjusted if subject could not perorm serial 7's.

KEY: dic = discontinued, n/c = no change; BL = baseline; FNL = final; CHNG = change from baseiine; SZ FREE = selzure ree

AEDs: TPM = topiramate; CBZ = carbamazepineg; VPA = valproate; PHT = phenytoin; CZP = clorazepats; FBM = lelbamate; CLZ = clonazspam
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8.2 AsSESSMENT oF DEATHS

The updated analysis of safety data as of October 1, 1995 for 1,715 subjects
included all deaths originating from six new studies not included in the overall
analysis data. These six additional studies were not inciuded in the overall
analysis because they were initiated after the October 1 1995, cutoff date, or
were not sponsored by RWJPRI, or were designed to study subjects with tonic-
clonic seizures.

Eight deaths were reported between the March 31, 1985 cutoff date for

reporting of serious adverse events in the Four-Month Safety Update and the
June 30, 1996, cutoff for this Final Safety Update and are listed in Sponsor's
Table 2. Of the eight deaths, three were sudden and unexplained. This

represents an incidence of 16 per 2,796 patient-years of exposure or

5.7/1000 patient years. This is still comparable to that which has been reported
for other antiepileptic study populations, such as Lamictal (5.8/1000 patient
years).

Of the remaining five deaths, one was accidental, and four were due to medical
events, i.e., one case each of cardiac arrest, cardiac arrhythmia, aspiration
during a seizure, and cerebral edema after an elective right frontal lobe
resection.

The recent addition of data from the final safety update does not raise any new
concerns about topiramate.
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Tabie 2: TYopiramate Clinical Study Subject Deaths Reported Between March 31, 1995, and June 30, 1996

Invasii- Day of Dosage at Total Days of Final Relationship Location of Case
gator/ Protocol  Age® Cause of Deatlv Onset of Onset of Event Topiramate Dosage 10 Study Report Form
Subjecl No. (yr) Sex Adverse Evant m<o=.u {mg'day) ;oBEn (rg/day) Daon Velume Proa
. Sudden, Unexplained Deaths

215/007 Y} 51 F Unaxplained 968 50 968 5Q Unlikely 2 200002
402/612 YOLE 59 . M Unexplained ~660 200 ~660Q 200 Unlikely 2 12 00262

{probable myocardial

Infarction)
01/005 TPS-TR 38 M Unexplainad 270 1,600 265 1,600 Unlikaly 3 12 00396

{probable pulmonary

embolism)

Accidental Deaths
NR/BS4  €485-9204 45 F  Injury 817 400 -620 400 Unkkely _—
{Japan)® {cersbral contusion
dus to fail trom
stalrs) -
Medicai Events

018/008 YLY 58 M Cardiac arrest 1,991 80O 1,991 800 Unikely 3 12 00472
345045 YJ 42 F Arthythmia 791 500 791 600 Uniikety 5 12 01140
099/958 YOLE 19 F Asplration 585 800 585 €00 Unfikely 8 12 01311

(during selzure}
01003 TPS-TR 30 M Cersbral edema ~80 200 ~6Q 200 Unlikely 8 1201424

{post eslective right
frontal resection)

& Age at study antry.

% Number of days from the baglnning of the initial study until first reporting of adverse event.
€ Total numbaer of days from the beginning of tha initial study until the time of death.

4 Based on the investigelor's assessment

* This subject was receiving toplmmate In an ongoing non-IND study in Japan; nc case repon formn is avafable. Age ia at ansel of avant.

KEY: NR = not reported
Cross-raferencs: Aftachment 5.
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8.3 AssessMENT oF DroPouTs

Discontiruations due to adverse events were also updated in the final safety
update. They are summarized in the Sponsor's Table 3. The most common
reasons for discontinuation from topiramate due to adverse events continue to be
neuropsychiatric in pature: psychomotor slowing, difficulty with memory,
confusion, somnolence, and difficulty with concentration/attention. The
incidence of these is similar to the previous experience with the drug to the time
of the 4 month safety update (and the reanalysis based on the response to the FDA
Approveable letier), as expected. The only change was in the incidende of weight
loss (see table).

Table 3: Incidence of the Most Common? Limiting Adverse Events

4-Mo. Updale Final Update
Population Populaticn
All Topiramate All Topiramate
Cosages Dosages
(N=1,446) (N=1,715)
Adverse Event
{Prelarred Temm) No (%) Np. (%)
‘Psychomator siowing 60 (4.1) 70 (4.1)
*Ditficulty with memory 46 (3.2) 57 (3.3}
Fatgue ‘ 44 (3.0} 57 (3.3)
*Contuson 44 (3.0) 55 {3.2)
Somnohlence 51 {3.5) 55 (3.2}
*Difficulty with 38 (2.7) 50 (2.9)
concentrabon/attanton
Anorexia 3 (2.1) 49 (2.9)
Depression 38 (2.6) 45 {2.6)
Duziness a9 2.7 44 [2.8)
Weght decrease 25 {1.7) 43 {2.5)
‘Nervousness 27 {1.9) 38 (2.2)
Alaxa ‘ 30 (2.1) a7 (2.2)
Paraesthes@a 30 (2.1) a5 (2.0
‘Language problems 25 (1.7} 34 {2.0)
‘Speach discrders/related 28 (1.9} 32 (1.9)
speach problems
Hezdache 21 (1.5) a0 (1.7
Anxiety 20 (1.4) 26 {1.5)
*Mood problems 18 (1.2) 23 {1.3)
Nausea 18 (1.2) 23 (1.3)
Convulsions aggravated 11 (0.8) 20 (1.2)
Aggressive reachon 1 (0.8) 19 (1.1)
Psychosis 12 (0.8) 16 (0.9}
vison abnormal 12 (0.8) 15 (0.9)
Insomna 14 (1.0} 14 (0.8)
Tremor 10 (0.7) 13 (0.8)
Abdominal pam 9 (0.6) 12 (2.7
Hallucinabon 10 (0.7) 12 (0.7
Parsanalty disorder 10 {0.7) 12 (0.7
Rash 3 (0.6) 1207
Apathy 7 (05) 11 (0.6
suicide arempt g {0.6) 13 (0.6}
Asimena g [D.8) H {0.6}
Tolooa 2 {Q.4) 9 (2.5)
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SPONTANEOUS REPORTS OF SERIOUS ADVERSE EVENTS (ASSOCIATED WITH
DRUG DISCONTINUATION) FROM POSTMARKETING EXPERIENCE
Six reports have been raceived rrom postmarketing surveiflance in Europe
associated with topiramate  discontinuation. They are summarized below:
» Aggravated convulsions :patient recovered on discontinuation cf
topiramate 400 mg
* Withdrawal syndrome: patient experienced these symptoms for one
week after slopping topiramate
*Pancytopenia associated with ulcerative stomatitis patient
recovared on dic topiramate 150 mg. This patient was also reported to
have had a withdrawal syndrome.
» Ataxia not recovered on d/c topiramate 100 mg
* Glaucoma (transient angle closure)} patient recovered after
discontinuation of topiramate 100 mg/day.
* Hallucinations, delusion, hyperkinesia: patient recovered
within days of discontinuing topiramate 400 mg.
Only glaucoma had not been previously reported in the NDA.

8.4 OTHER SAFeTY FINDINGS (ADR INCIDENCE TABLES)
INCIDENCE IN CONTROLLED CLINICAL TRIALS

The table below enumerates neuropsychiatric adverse events which were
treatment emergent in controlled clinical trials and which were reclassitied at
the request of the FDA in order to provide a clearer understanding of the
occurrence and incidence of these events tor the purpose of developing
appropriate labeling for this product. The incidences have not been updated for
the final safety update since there were no further controlled trials since the
completion of the NDA,

The reclassitication of neuropsychiatric adverse events resulted in removal of
the term “abnormal thinking” for which a 21% incidence had been reported.
The term psychomotor slowing was thought to be more accurate, and was reported
in 20% of patients. It was thought to be more descriptive of the investigator
term “siow thinking”. The term “amnesia”(reported in 13%) was removed
and the category “difficulty with memory” was added (14%). “Aphasia” was
reexamined and the category “language problems”, consisting primarily of
word-finding difficulty, decreased fluency or spontaneous speech, and trouble
reading are included. “Impaired concentration” has been replaced with
“difficuity with concentration and attention”, and includes investigator reports
of ditficulty with concentration, impaired calculation. Emotional lability
(redefined) cansists of reports such as temper {lares and emotional swings and
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outbursts. Mood problems include changes in affect or mood, but does not
inciude reports of depression or related events.

Reciassified Neuropsychistric Adverse Evenis PBased on Original
WHOART FPreferred terms and modifled WHOART Preferred terms for
all randomized subjects

{YD, YE, YF/G, Y1, Y2, Y3)

PEQASSFED
4 MonTH Su

Pbo Tpm
Psychomotor stowing . - 5 105 (20%)
{new term) (2%)
“ Abnormal Thinking 5 (2%) 112 - --
{oid term) {21%)
Nervousness 16 (7%} 93 16 98
(18%) (7T%) (19%)
Difficulty with Memory - -- 7 74(14%)
(new term) (3%}
Amnesia 7 69 - -
{old term) {3%) {13%)
Difficulty with -- -- 3 69 (13%)
Concentration/attention {1%)
(new term)
Impaired concentration 4 69 .- -
{old term) {2%) {13%)
Confusion 9 84 9 68(13%)
{4%) {16%]) {4%)
Speech Disorder 5 (2%) 53 - S
(old term) (10%)
Speech disorders/related speech -- -~ 5 66(13%)
problems (new tarm) {2%)
Language problems -~ - 1{< 1%} 50(9%)
{new term)
Mood Problems -- - 4 42{8%)
(new tern') {2%)
Emotional laaility 7 58 2(<1%) 13 (2%) !
(3%) {11%)
Cognitive problem .- - 1{<1%) 12 (2%)
(naw term)
Aphasia 1{<1%) 54 .-
(old term) (10%)

The relative contribution of drug can be estimated based on tnese comparisons.

34



The most commorly observed adverse events associated with the use of topiramate
(incidence 5% or greater) at an equivaient incidence among placebo treated
patients were psychomotor slowing, nervousness, dilticulty with memory,
difficulty with concentration/attention, confusion, speech disorders/related
spaech probiems, language problems, mood problems, cognitive problems and
emotional lability.

Treatment emergent adverse events that led 1o dosage reduction were summarized
by the sponsor. The most common adverse events associated with dosage
reduction or temporary discontinuation of therapy were fatigue, difficulty with
concentration or attention, somnolence, and psychomotor slowing. Dosage
reduction due to these adverse events were more likely to occur in patients
randomized to 600 mg and 1000 mg/day.

CoMmoNLY OBSERVED ADVERSE EVENTS IN CONTROLLED CLINICAL TRIALS

The overall pattern of treatment emergent adverse events is consistent with that
seen in the NDA and 4-Month Safety Update. The updated incidences are found in
Sponsor's Attachmeit 4 3. The most common treatment emergent adverse events
were somriolence (32.9%), headache (30.8%), dizziness (30.8%), fatigue
(30.8%), UR! {27.6%), injury (23.6%), paresthesias (22.3%), weight
decrease {21.7%), psychomotor slowing (21.6%), anorexia (21.1%), and
nervousness (20.(7%).

JFinal safety Update, Volume 26.1

4Table 13, NDA Volume 23.4 , p. 45

5Table 19, Attachment 24 (cited in volume 23.4, page 50
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8.5 LABORATORY FINDINGS AND VITAL SIGNS
8.5.1Clinically Important Laboratory Abnormalities Followed Up

FDA REQUEST

The number of patients with important laboratory abnormalities has not been
cleariy stated, and adequ'ate follow-up of some of these patients has not been
obtained. Please reevaluate patients with clinically important abnormalities and
obtain and submit detailed follow-up for this group.

SPONSOQOR'S RESPONSE

Follow-up laboratory test values have been obtained for subjects who had a
markedly abnormal laboratory value during topiramate therapy that had not
resolved by the time of the 4-month Safety Update. Follow-up laboratory test
values were obtained from data on file at RWJPRI from case report forms
raceived after the data cut-off for the Four-Month Safety Update, or from
investigator's source documentation, or both.

A: Methods

Any available follow-up information was obtained through resolution & for
patients with markedly abnormal laboratory values for the overall analysis
population of 1,446 topiramate-treated subjects with epilepsy. Follow-up
laboratory test values were obtained for subjects who had a markedly abnormal
laboratory values that had not resolved by the last visit reported in the
Four-Month Satety Update database.

Follow-up information was obtained by RWJPRI from case report forms
received after ine cut-off date for the Four-Month Safety Update (through a
cut-off date of May 21, 1986). These data were referred to as 'Post-4 Month
Update Data”. In addition some data were obtained from source documents
maintained by ir estigators who were contacted by RWJPRI for follow-up
information through May 21, 1996. The sponsor refers to these as
“Follow-UpData." iInvestigators were contacted for follow-up information only
for subjects in whom resciution of the marked abnormaility of interest had not
been documented based on additional data available in-house. The specific studies
of clinical interest for which follow-up data were obtained by contacting
investigators were: red blood cell counts, platelet counts, white blood cell counts,
percentage of neutrophils, percentage of lymphocytes, hematocrit, hemoglobin,
GGTP, SGOT, SGPT,LDH, and atkaiine phosphatase.

For subjects who required laboratory follow-up from investigators, specific data

6Rasolution of markedly abnormai values was defined as a return to baseline status (high, low, or normal
relative to the reference range), i.e., return to the normal range for values that were normal at baseline;
retum to a normal or low value (rather than a markedly low value) for values that were fow relative to the
normal range at baseline; or re:urm to a normal or high value (rather than a markedly high value) for
values that were high relative to the normal rangs at baseline.
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collection instruments (DCls) were designed and sent to investigators. For each
subject and laboratory test specified, the investigator was asked to provide the
laboratory value and date on which the study returned to baseline or normal, or,
if the abnormality had not resoclved, the last available value and associated date.

For complieteness, subjects who had markedly abnormal laboratory test values
that were no longer markedly abnormal and had returned to their baseline status
{e.g., values within the nomnal range at basetline had now returmned to the normal
range) by the last visit reported in the Four-Month Safety Update were also
tracked.

in the Four-Month Safety Update a difference between topiramate and placeto in
the incidence of markedly low white blood cells was noted (6.1 % versus 2.3%
for markedly low WBCS). RWJPRI considered this laboratory abnormality to
warrant special emphasis in the review of follow-up information for maria3ly
abnormai laboratory values. Additionally, based on the profiles of other
antiepileptic drugs, RWJPRI considered platelet and red blood cell counts of
particular clinical interest in assessing the effects of torifamate.

B: Adequacy of Apprcech
This was a thorough approach that conformed to FDA expectations.

C: Results

These subjects and all available tchiew-up iaboratory values are listed in
Sponsors Appendix 10 and a su.amary is provic.ed below, grouped by
hematology and clinical chemistry.

HEMATOLOGY:

Low WBC:

Of 1294 patients with laboratory data 'availabie. 89 (7 7%) had markedly low
WBCs during lopiramate therapy. Based on the last visit reported in the 4-
month SU, 75/89 (76%) of these abnormalities had resolved. Of the 24 patients
whose laboratory studies had not resolved by the completion of the satety updata,
the sponsor attempted to gain further information. Eight (8) have no additional
follow-up information. The remaining 15 have WBC's that have returned to
normal or baseline. Based on the available data from CRFs or DCls the {oliowing
is noted:

TABLE:FoLLOW-UP OF Low WBC COUNYS UNRESOLVED AY TIiME OF 4M Su

|i7 I=Elml:mr Off Me dication
E No change o R
WEC lower 2 -. ‘l
WBC low, improving 7
Resolved 15 15

*On e of these patients was lost to fohow-up since discontinuing topiramate.
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Most of the unrecolved low WBC counts at the time of the 4 month SU have
resolved or are improving. Resoiution was noted after withdrawal in all cases.
Two patients who continued on drug have not shown improvement. in the 15
cases in which resciution of low WBC occurred, the median time to resolution
was 3 months ({range 8 days to 4.4 years).

Low Platelet Counts

Of 1294 patients with laboratory data available, 22 (1.7%) had markedly low
platelet counts during topiramate therapy. Based on the last visit reported in
the 4-month SU, 15/22 (68%) of these abnormalilies resolved. Of the 7
patients whose laboratory studies had not resolved by the completion of the safety
update, the sponsor has attempted to gain further information. Six (6) have
additional follow-up information. Of these 5 had resolved, and one remained
markedly low (47,000).

TaeLE:FoLLow-UpP Of Low PLT CounTs UNREsOLVFD AT TiMmg OF 4M Su
e —— —

Number Off Medication
No change none ‘
Plt count lower 2 1 ]I
Pit count low, improving none “
Resoived 5 5 J

*One ol these patients was lost to follow-up since disconli;uinq topiramale.
Resolution is noted after withdrawal of topiramate in all but one of the above
cases. This patient has had continually drooping platelet counts over the course
of 357 days and the last result was obtained at the time when the patient’s
topiramate dosage was 0 mg/day. The sample had “clumping” and the platelet
count may not have been accurate, but it was not retested. There is no further
inforr ation and this patient has been lost to follow-up. Sponsor notes that the
patient did not discontinue the topiramate because of the thrombocytopenia, but
rather because of paraesthesias. The failure of th-ombocytopenia to resolve upon
discontinuation of drug even though it was seen in only one case should be
highiighted in the drug’s labeling.

Low Red Blood Cell Counts
Of the 1278 patients who had laboratory data in the NDA and Safeiy Update, there

were 13 (1%) who had markedly abnormally low RBC counts during topiramate
therapy. At the time of the 4 month SU, 7 of these had resolved. Of the
remaining 6 patients 4 had improvement or normalization of these ctudies on
subsequent follow-up. No informaticn is availatle on the remaining 2.
TaoLe:FoLLow-Up O Low RABC CounYs UNREsoLVED At TiMe OF 4M Su

' Number ! 0ir Medication

!! - No change 1
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Pt count lower hone ﬁ"

Pit count low
improving

" Resolved 3 2
e

D. Comments
These laboratory abnormalities usually resolved spontanecusly while the subject
continued topiramate therapy.

T ]

NEW MARKEDLY ABNORMAL LABORATORY STUDIES

The number and percentage of new sbnormal laboratory studies since the 4 month
safety update cutoff is are tabulated in Sponsor's Table 4 (see next page). Except
for the case of unresoived thrombocytopenia, there are no new findings in these
data which would suggest a problem with this product or that the current FDA
proposad labeling should be aitered in this area.

Sponsor's Tabie 4 is shown on the next page.

Ot the abnormal laboratory studies, only two patients discontinued treatment
with adverss events associated with these studies: one patient with elevated LFTS
(patient discontinued for other reasons, and the labs were not sufficiently
abnormal to warrant treatment discontinuation) and another patient with severe
anemia (associated with chemotherapy for breast cancer. In other words none of
these abnormal lab were sufficiently abnormal by themselves to lead tot be
alteration of treatment.

Thera is one finding that bears mentioning, however, seen in the previous data
but more pronounced riow, that of the presenca of a mild metabolic acidosis (not
unexpected for a carbonic anhydrase inhibitor with patients running serum
bicarbonates in the “markedly abnormal® range. Of 240 patients with
markedly abnormal serum HCOj3; 187 (78%) had values 217mmol/L, while only
6 (3%) had values <15 mmol/L.. These abnormalities were not correlated with
clinical manifestations of metabolic acidosis.
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Table 4: incidence of Treatment-Emergent Markedly Abnormal
Clinical Laboratory Test Values

4-Mo. Update Final Update
Population® Pepulation
Markedy Al Topiramate All Topiramate
Abnonmat Dosages Dosages
Anaiyte Critaria {Nx1,448) (N=1,715)
Liver Function Tests
5GOT . >100 UL 281278 (2.2) 311,570 (2.0)
SGPT 110 UL ’h282 A, . 26/1,577 (1.8)
Alksiine Phosphatase »300 UL 521,296~ (4.0) - 83/1,586 (4.3)
GGTP *»120 UL 4453 (0.9) 0/604 (1.5)
Bilirubin »2.5 mgMdL 2818 (02) 34,056 (0.3)
LDH >500 UL ] 1478 (0.2) 2/642 (0.3)
Cholestarol <80 mgAlL 1/867 (0.1) 1887 (0.1)
>400 mgiiL 2/867 (0.2) 3/297 (0.3}
Abumin «<2.5 g/dL 17874 (0.1) 111,006 (0.1}
>5.0 gML 17874 (0.1} 111,006 (0.1}
Protein <4.0 gL 1814 {0.1) 21,005 (0.2)
>9.5 gidl 1314 (0.1) 211,005 {0.2)
Renal Function Tests
BUN <2 mghiL 31,206 (0.2) 5/1,581 (0.3)
>40 mg/dL 301,296 (2.3) 49/1,581 (3.1)
Creatinine >2.5 mgAlL 2/1,297 (0.2) 4/1,588 (0.3)
Elsctolytes
Sodium <125 mEgit 61,285 (0.5) 121,579 (0.8)
>154 mEqL 11/1,285 (0.9) 13/1,579 {0.8)
Potassium <3 mEqL 6/1,285 (0.5) 101,579 (0.6)
>6 mEgnL 311,285 (2.9) 421,579 (0.6)
Chiorids <B5 mEqgL 411,218 (0.3) 51,523 (0.3)
>119 mEgL 211218 (1.7) 431,523 (2.8)
Bicarbonate <18 mmollL 81817 (9.9) 240/1,014 {23.7)
»36 mmoll 817 (0.4) 31,014 (0.3)
Gther Chemistries
Uric Acid <1.5 mg/dL 6/907 (0.7) $1.,047 (0.9)
>10.0 mg/dL 5/507 (0.6) 31,047 (0.3)
Calcium <7.5 mg/dt 812 {0.9) 8/1,065 (0.8)
>11.6 mg/dlL 77312 (0.8) 771,065 (0.7)
Triglycerides <10 mg/dL 0/511 (0.0) 0/676 {0.0)
>600 mg/dL /511 (0.0 5/676 (0.7)
Glucose <50 mg/dL 701,296 {6.1) g4/1 587 (5.9)
>200 mg/dL 471,296 {0.3) 1,587 {0.5)
Phosphorus <2.0 mg/idL 64/740 (B8.8) 671,018 (6.6)
>5.3 mg/dL 371740 (5.0) 421,018 {4.1)

. Comesponds to the population presented in the AWJPRI response to the FDA Approvabile Letior
submitted Juns 27, 19396. {Continued)

Note: Vaiues represent (Number of subjects with markedly abnomal analyte vatua){Numbar ol
subjacts with analyte data avaiable). Parcent ol subjects with data avaidable who have marked
abnormality is piven it parsntheses. .

KEY: Mo. = month; N = number. SGOT = serum givamic oxaloacetic ransaminase {AST);

SGPT = serum ghutamic pynrvic ransaminase {ALT); GGTP = gamme- glutamyl transpeptidase;
LDH = lactaie dehydrogenase; BUN = blood ursa nitrogen.

Cross-referonce: Volume 4 of 23, page 08 00163, Table 42 of the RWJPRI msponse to the FDA
Approvable Letter submittad June 27, 1996; Aftachment 7 of this document.
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ECGS AND VITAL SIGNS

The mean change in body weight from baseline to the final measurement (last
weight recorded up to 30 days after the end of therapy) fer 1,319 subjects
219 years cf age is presented by dosage group and baseline body weight in
Sponsor's Table 5. Reductions in body weight appeared 1o be related ¢ mean
topiramate dosage as well as to baseline weight.

— ——

Sponsor’s Table 5: Mean Change From Baseline Weight to Final
Weight by Dosage Group and Baseline Weight

Mean Mean (%) Change
r Parameter N Baseline From Baseline {kg)
(kg)
Topiramate Dosage Group® (mg/day)
<200 159 T 71.2 -1.6 (-2.2)
200-399 285 73.5 |-2.8 (-3.7) J
|400-599 275 74.1 3.1 (-4.1) f
600-799 218 77.7 -4.2 (-5.0)
800-999 154 76.2 4.5 (-5.5)
= 1,000 228 83.0 -6.5 (-7.3)

Baseline Weight (kg)

>0-60 241 53.0
>60-80 595 70.3
>80-100 356 , 88.3
>100 127 111.9

mw‘

Mean weight loss ranged from 1.6 kg (2.2% decline) in the lowest dosage group
{average dosage <200 mg/day)} to 6.5 kg (7.3% decline) in the highest dosage
group (average dosage 21,000 mg/day). However as the sponsaor notes,
interpretation of the relationship between weight loss and dosage is dii.icult
because average topiramate dosage tends to increase with duration of treatment .
Changes in body weight varied with initial body weight; subjects who weighed the
most (>100 kg} prior to topiramate therapy showed the greatest weight loss
{mean decrease 9.6 kg or 8.4%), while those in the lowest (<60 kg) baseline
weight group showed the least weight loss (mean decrease of 1.3 kg or 2.5%).
These results are consistent with those of similar analyses reported in the Four-
Month Safety Update for 1,236 subjects who had weight recorded at baseline and
the end of therapy.

Table 6 shows the change in body weight over time for all topiramate-treated
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subjects 219 years of age regardless of total duration of topiramate therapy and
for the subset of 143 subjects who remained on topiramate therapy for more
than four years. The pattern of body weight change was generally similar in
these two groups of subjects. Overall, weight loss was noted within the first
three months of therapy and peaked at a inean of approximately six kilograms
after approximately 12 to 18 months of therapy. The weight ioss observed
during topiramate therapy appears to be partially reversible with proionged
therapy. Thus, while mean body weight does decrease during the first 12 to
18 months of topiramate therapy, subjects who continue on topiramate therapy
may tend to return toward their pretreatment weight after 18 months.

—
" Table 6: Mean Change Frorn Baseline Weight by
Duration of Topiramate Therapy
Any Therapy Therapy Duration
“ Duration® >4 Yearsb
Duration of Mean Mean
Topiramate Change Change
Therapy {Months) Ne {kg) Ne (ka)
>0<1 799 -0.9 27 -0.5
»>1-2 ] 836 -1.6 28 -1.1
>2-3 793 26 27 -1.6
>3-4 | B33 -3.1 54 -2.7
>4-5 744 -3.9 62 -3.8
>5-6 1 613 -4.1 38 -3.6
} >6-9 | 626 48 37 4.7
l >9-12 | 555 5.2 37 -4.7
J >12-15 | 456 -6.0 40 -6.4
| >15-18 | 408 -5.8 47 -6.5
>18-24 411 5.5 81 -6.1
>24-30 351 -5.0 110 -5.5
>30-38 300 -4.4 133 -4.9 H
>36-42 213 -4.2 138 -45
>42-48 164 -3.5 143 -3.7
>48-54 143 -3.5 143 -3.5
>54-60 126 -3.3 1286 -3.3
»>60-66 | 115 -2.9 115 -2.9
>66-72 90 -2.4 a0 -2.4
>72 70 -1.2 70 -1.2

a |ncludes 1,319 subjects with weight recorded at baseline and up to
30 days aftar the end of topiramate therapy. Subjects <13 years of age
are excludso.

b Represents a subset (N= 143) of the 1,319 subjects noted above.

¢ Represents all topiramata-treated subjects 219 years of age with weight recorded
during the specified time itterval; the last weicht recorded in that interval is included.
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B.6 SPECIAL STUDIES

8.6.1 HUMAN REPRODUCTION
One new prengancy has been reported (7/31/1996) since the 4 month safety update.
The outcome has not been determined.

£.6.2 RENAL CaLcu

The ovarall (cumulztive topitamate-exposed) popuiation was reviewed for onset of renal
cacluli through October 1, 1995 and followed through to June 30, 1996. The sponsor
has provided annualized rates of occurreince below.

Spnosor's Table 7:
Annualized Incidence Rates and Rates of
Occurrence of Renal Calculi Over Time

Annualized Annualized

Ouration of Incidence Rate of
Exposuree Rateb QOccurrencec

0-1yr 143/10,000 187/10,000
=»1-2 yr 85/10,000 84/10,000
>2-3yr 136/10,000 134/10,000
>3-4 yr 50/10,00C 156/10,000
>4-5yr 141/10,000 209/10,000
a Beyond five years, the subject sampie size

was too small to make a valid estimate of
the incidence rate of renal calculi.

b Based on life table estimates of the first
occurrence of a renal calculus for a
subject.

c Based on life table estimates of any

occurrence of a renal calculus. Some
subjects may have had more than cne
occurrence.

in the topiramate database there were 33 subjects who developed renal calculi. Of these,
27 were men and 6 were women. Sponsor’s analyses of the covariates age,sex, mean
topiramate dose, and duration of topirarnated therapy showed sex to be the only covariate
to be statistically associated with the risk of renal stones.  This is consistent with the
resulls previously described.

9.0 CONCLUSIONS
The sponsor’s recponse to the Approveable letter, reclassification of adverse events and
safety update have been reviewed. The sponsors new appeals with regard to

The sponsor's new safety data have not produced any new concems about the safety of
this product. While the reassessment of neuropsychiatric adverse events did not fully
meet the FDA's expectations based on previous discussions with the sponsor, the

43



response did provide sufficient clarification ot adverse events necessaary to develop
adequate labeling.

10.0 RECOMMENDATIONS
This product should be approved as adjucntive therapy in patients with partial onset
seizures. The recommended dose should be 400 mg/day.

Cylfthia McCormick, MD
Clinical Reviewer

November 18, 1996
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( . REVIEW AND EVALUATION OF CLINICAL DATA

NDA #20-505
Sponsor W Johnson Pharmaceutical Research Institute
B8rand Name (generic name) Topamax(topiramate)
indication Partial Onset Epilepsy
ﬁDA Classification IS
Materials Received Study report and new labeling
Criginal Raceipt Date December 6, 1995
Clinical Raviewer Cynthia G. McCormick, MD
Background:

The Sponsor submitted a new study report to support a changae in the labeling for Topamax {topiramate) that would
justify a more conservative titration schedule. These rnaterials along with the new proposed labeling were reviewed
anr are summarized in this briet addendum to the review of clinical data (response to apprveable letter and final safety
of ) submitted in November 1996.

1 Mupoate
The sponsar submitted data from a randomized multi center, double-blind, paraliel design US trial which compared the
safety profiles associated with two titration rates of Topamax--slow and rapid titration to a maximum dose of 400
mg/day in patients with partial onset seizures maintained on stable doses of either carbamazzpine or phenytoin.

The group randomized to rapid titration recewed doses increasing from 50 mg/day to 400 mg/day over the course of 3
weeks. Their titration scheduie is shown below.

Days Begimen Total Daily Doge
1-7 100 mg HS 100 mg
B-14 100 mg BID 200 mg
15-21 200 mg BID 400 mg

The group randomized tc slow titration received doses increasing from 50 mg/day to 400 mg/day over the course of B
weeks. Their titration schedule is shown below.

Days Begimen Total Raily Dose
1-7 50 mg HS 50 mg

8-14 5( mg BiD 100 my

15-21 50 mg AM, 100 mg PM 150 mg

22-28 100 mg BID 200 mg

29-35 100 mg AM, 150 mg PM 250 mg

36-42 150 mg BID 300 mg

43-49 150 mg AM, 200 mg PM 350 mg

50-56 200 mg 400 my




1 ent-emergant adverse events that were reponted, particutarly those which led to “study drug actions” (drug
ré._ ..ion, drug stopped temporarily, and drug discontinued) were collected. They were described by Kaplan-Meier
estimates of curnulatih e incidence rates. The duration of the study included a two week baseline phase, titration
scheduie lasting up to 8 weeks and 4 weeks of treatment.

Patients could exit the study before completion if the investigator deemed the exit necessary or in the patient’s best
interest, or at the pat:- t's request. Reasons for discontinuation included patient choice, death, loss to follow-up,
adverse events, and other miscellaneous reascns not stated.

A total of 188 patients were enrolled from 16 centers and randomized to either the slow or the rapid titration group. Ot
these 93 ware assigned to rapid titration and 95 were assigned to the slow titration croup. The number of patients
taking onz and two antiepileptic drugs was approximately equivaient.

Rapid Titration Slow Titration
N=93 N=85
One AED 45 (48%) 44 (52%)
Two AEDs 48 (51%) 51 (49%)

The ireatment groups were comparable in dJemographic considerations.

Results: Spansor's table # summarizes the discontinuation information for the two groups. In the rapid titration group,
the ~te of discontinuation was 21/93 (22.6%) at any time during the study. In the slow titration group 16/35 (16.3%)
¥ w during the study. 1 f the withdrawal due to adverse events was separated from these rates, one couid see
th. <he rapid titration group 17 (18.3%) of patients withdrew for adverse events, while only 10 {10.5% } in the stow
titration group did so. Sponsor's Table 3 is attached to this review.

Sponsor's Table 7a (included) displays the subjecls with adverse events leading to study drug action and lists those
actions taken for each group. In the rapid titration group, 16% of patients had their medication reduced, and 18.28%
had their medication stopped permanently, and 3.23% bad a temporary cessation of treatment. In the slov titration
group, 14.74% had medication reduced, 10.5% stopped permanently and no patients had their drug stopped
permaneantly.

The Kaplan-Meier estirmate of curnutative incidence rate of adverse events leading to study drug actions is significantly
higher in the rapid titration group when compared to the slow titration group (p=0.048} . These resuits are shown in
Sponsor's table 8a (included).

The adverse gvents leading to study drug action did not differ significantly from that which was expected, and between
the two groups. Review of the sponsor's data and CRFs did not suggest any reason to doubt the conclusions.

Conclusion: While an exhaustive review of the data was not possible in the short time trame available lor review, the
data and analyses presented by the sponsor do support the sponsor's assertion that the slower titration rates are
associated with fewer adverse events,

chommendation: The sponsor's new labeling with regard to titration schedule for topiramate should be adopted.
! ) Slan e

C/ﬁhia Mo ormick. MO “‘@Q, £ Dpecember6, 1996

Clinical Reviewer
4
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