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AFFIDAVIT

State of Maryland, Montgomery County

I, Marlene S. Bobka, under oath, hereby depose and state as follows:

1. I am the president of F.O.l., inc. di'bia FOI Services, Inc. {“FOI Services”).

2. FOI Services is a privately—held corporation organized and operating under the laws ofthe State of Maryland, with

its principal place of business at 704 Quince Orchard Road, Suite 275, Gaithersburg, Maryland 208?8-1770.
U.S.A.

3. F0! Services specializes in United States Food 8: Drug Administration (“FDA”) information and maintains a private

library of over 150.000 FDA documents obtained under the Freedom of Information Act (“FOIA") in all categories of

products regulated by FDA. including drugs. biologics, veterinary products, foods and medical devices. These
documents are sold individually; the copies we maintain and sell are faithful reproductions ofthe original

documents supplied to us by FDA and. except for cover sheets, are not altered in any way. Many US. courts have

accepted our documents as true copies of official FDA documents.

4. The document attached, FOI Document Number 146008, titted “Peripheral and Central Nervous System Drug

Advisory Committee Meeting 9i19!1996' was in the possession of FOI Services. and therefore publicly available

from FDA, and was provided by FOI Services to a third party at least as early as December 14, 2001.

5. The record was kept in the course of our regularly conducted business activity.

6. Making the record was a regular practice of our business activities.

THE FOREGOING IS TRUE

caps/g
Marlene S. Bobka

.4--' r /

a: m (o ZOIS
Date

SUBSCRIBED AND SWO before me this (g: , day of [Month]. {Year}

 
  
Notary Public

My commission expires: 7f2" {25” (
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EXHIBIT A 

OPEN SESSION

Thursday,

EXHIBIT A

Agenda

PERIPHERAL AND CENTRAL NERVOUS SYSTEM DRUGS
ADVI SORY COMMITTEE

Meeting #44

Food and Drug Administration

Center for Drug Evaluation and_Résearch
Gaithersburg, Maryland

September 19, 1996

Gaithersburg Holiday Inn
8:30 a.m. to Conclusion

I. 8:30 a.m.. Call to Order: Welcome and Information

Sid Gilman, M.D. '

Chairperson

Conflict of Interest Statement

' Ermona McGoodwin

Exacutive Secretary

II. To Follow: Open Session

NBA 20-622 COPAXONEO (Copolymer—l for Injection): Safety

and Effectiveness in use for Relapsing-Remitting
Multiple Sclerosis

IIa. FDA Introductory Remarks: Paul Leber, H.D.
Division Director, DNDP

Russell Katz. H.D.

Deputy Division Director, DNDP
1

11b. Sponsor Presentations
TEVA Pharmaceuticals, USA

Introduction: Carole S. Ben-Haimon, H.D.
Senior Vice President

TEVA Pharmaceuticals, USA

Multiple Sclerosis: Kenneth P. Johnson, M.D.
Professor and Chair

Department of Neurology

University of Maryland
School of Medicine

Safety and Efficacy: Carole S. Benvflaimon, H.D.
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Page 2

PCNS Drugs Advisory Committee Meeting fl
September 19, 1996 _

IIb. Sponsor Presentations: (continued)

Medical Parapective: Jerry_w61insky, M.D.
Professor of Neurology, Director

Multiple Sclerosis Research Group
University of Texas

Health Sciences Center

IIc. FDA Response: FDA Staff

III. Committee Discussion

IV. OPEN PUBLIC HEARING

v. Committee Recommendation(s)

VI. Closing Remarks-Information and Followup

NOTE:

There will be a BREAK and/or LUNCH BREAK at the discretion of the Chair.
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“FDR
IPHERAL AND CENTRAL NERVOUS SYSTEM

DRUGS ADVISORY COMMITTEE
Meeting #44

September 19, 1996
COPAXONE® .5

PER
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s” '* PubHc Heahh Sennce

_.:_-" C DEPARTMENT OF HEALTH & HUM/INr SERVICES Food and Drug Administration
Memorandum

Dme ' September 3, 1996

me Ermona McGoodwin

Executive Secretary (HFD-Zl)

Subject COMMITTEE MAILING: COPAXONEG {Copolymer-l, TEVA

Pharmaceuticals USA) NDA 20-622

'W Peripheral & Central Nervous System Drugs Advisory Committee
Members

The enclosed information is provided for your review for the

September 19 meeting of the PCNS Advisory Committee. The

meeting will be held at the Gaithersburg Holiday Inn (see

attached directions).

TAB : Cover Memo and Directions.

TAB : Draft Agenda and Questions, Committee Roster.

TAB : FDA Overview of NBA 20-622, Copolymer-l Injection
for Patients with Exacerbating-Remitting Multiple

Sclerosis - Russ Katz, M.D.

TAB D: Efficacy Review - Janeth Rouzer—Kammeyer, M.D.

TAB E: Safety Review - John Balian, M.D.
TAB F: Statistical Review — David Hoberman, Ph.D.

I look forward to seeing you on Thursday, September 19. If

you have any questions please call me.

 
Ermona McGo dwin

Executive Secretary

Phone: 301—443-5455

FAX: 301-443-0699

e—mail: mcgoodwinacder.fda.gov
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-".)irections to: Gaithersburg Holiday Inn
2 Montgomery Village Avenue

Gaithersburg, MD 20879

Phone: 301—948-8900

FAX: 301-258-1940

From D.C./Maryland/Virginia

Take Interstate 270 North to Exit 11 — Montgomery Village Exit.
Go short distance to intersection of Route 355 (Frederick Ave),
Holiday Inn is cater-corner on the left.
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PERIPHERAL AND ChN'I‘RAI; NhRVUUS SYS'I'EH DRUGS ADVISORY CUMHIT‘I‘LE

Mrot inq I44

Food and Drug Administration

Canter tor Drug Evaluation and Research
Ga i Lhurfitmtg , Mar yldnd

OPLN SESSION

Thuraddy, September 19, 1996
Gaitherahurq Holiday Inn

_ 9:30 «.m. to CUHPIHEIOH

I. H:!G a.m. Fall to Order: Welcome and Information

Sid Gilman, M.D.

Chd i: puz uon

Conflivr or Inform?h Htatément
Er'mrHld Mvfioodw i n

Executive Secretary

:1. To Follow: Open Seasnon

NDA 20-62? COPAXONE' (Cupulymerwl [or Injuction)‘ Safety
And Effectlveness in use for RelapsingwRemittinq
Multxplu Sclutosin

11a. FDA introdurtnry Romnrks: To be Announuvd

, 11b. Sponsor Presentations: TLVA Phardeeutiuals, USP

Introductlun: Carole S. Ban—Haimon, H.D.
Senior Vice President

TEVA Pharmaceuticala, USA

Multiple Sulaxoflin: hannath P. Johnson, H.D.
Professor and Chair

Department of Neurology
university of Harylan

School of Medicine

Safety and Etticacy: Carole S. Ben-Halmon, H.D.

Mudiodl PuKHPHUQIVu: Jerry Hulinsky, “.0.
Professor of Neurology, Dlreutor

7 + MuiLlple Sclerosis Research Group
University of Texas

7 Health Sciences Center
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A Paqe .1 .

11¢. FDA Responae: To Be Annrunred

III. Committee Discussion

IV. OPEN PUBLIC HEARING

V. Cummilluu Rauummunddtiun(5)

VI. Cinalnq Rumarka-Irformation and Followup

Thera will be a BREAK and/or LUNCH bkbfih at thu discretion of the Chair.
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FOOD AND DRuo ADMINISTRATION

QUESTION LIST

PCNS ADVISORY COMMITTEE MEETING

SEPTEMBER 19, 1996

COP/AXONE® (COPOLYMER-T); NDA 20-622, Evaluation of Safety and Efficacy in use.

The Division of Neuropharmacological Drug Products has reviewed the New Drug

Application (NDA) submitted by Teva Pharmaceuticals USA for COPAXONE® and before

forwarding a recommendation to the Office of Drug Evaluation I, the Division seeks the

Committee’s advice on the following questions:

1. Teva Pharmaceuticals has provided results of two controlled Clinical

investigations of Copolymer-1 's effectiveness in Exacerbating Remitting Multiple

Sclerosis. Are these studies adequate and well controlled clinical investigations and

does each provide evidence that would allow an expert, knowledgeable and

experienced in the management of patients with MS, to conclude that Copolymer-i
is an effective treatment for MS?

2. Has the sponsor provided evidence that Copolymer—i is safe when used in the
treatment of MS?
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PERIPHERAL AND CENTRAL NERVOUS SYSTEM DRUGS ADVISOR¥ COMMITTEE
CENTER FOR DRUG EVALUATION AND RESEARCH

CHAIRPERSON

Gilman, Sid, MD. 1131100
Professor and Chair

Department of Neurology

University of Michigan Medical Center

1500 E. Michigan Center Drive

Ann Arbor, Michigan 48109

Copple, Peggy J., MD. 1131197

Professor of Pediatrics and Neurology

Department of Pediatrics

University of Arizona Health Sciences Center

1501 N. Campbell Avenue
Tucson, Arizona 85724

Snead, Orlando Carter III, MD. 1131;97

Head, Division of Neurology

The Hospital for Sick Children, Room 8544

Gerrard Wfing, 6th Floor

555 University Avenue
Toronto, Ontario, Canada M5G1X8

Coyle, Patricia K., MD. “31198

Professor of Neurology

Department of Neurology
Health Sciences Center

State University of New York at Stony Brook

Stony Brook, New York “790

Gennings, Chris, Ph.D. 1:31:98
Assistant Professor "'

DepaTtment of Biostatistics

Medical College of Virginia

Virginia Commonwealth University
Box 32, MCV Station

Richmond, Virginia 23298—0032

Phillips, Ellyn C., B.A., MS 1131l99

President, Amyotropic Lateral Sclerosis

Association (ALS), Philadelphia Chapter
980 Harvest Drive, Suite 105

Blue Bell, Pennsylvania 19422—1961

AUGUST 1996

EXECUTIVE SECRETARY

McGoodwin, Ermona

Advisors and_Consultants Staff

Center for Drug Evaluation and Research

Food and Drug Administration (HFD-120)
5600 Fishers-Lane

Rockville, Maryland 20857
3011443-4695 FAX 300443—0699

E-mail.‘ mcgoodwin@cder.fda.gov

MEMBERS

Zivin, Justin A, MD, Ph.D. 113099
Professor of Neurosciences

Department of Neurosciences 0624

University of California, San Diego
9500 Gilman Drive

La Jolla, California 92093—0624

Adams, Harold P. Jr., MD. 1.131100

Professor, Department of Neurology

The University of Iowa
200 Hawkins Drive #200? RCP

Iowa City, Iowa 52242—1053

Drachman, David A., MD. 1.61100
Professor and Chair

Department of Neurology

University of Massachusetts Medical Sphool
Room 855/53

55 Lake Avenue, N.

WorcesterTM'assachusetts 01655

Kawas. Claudia H., MD. I 1:31:00
' Associate Professor of Neurology

Department of Geriatric Neurology

Johns Hopkins University School of Medicine

5501 Hopkins Bayview Circle

Asthma and Allergy Building, Room 1882

Baltimore, Maryland 21224

Khachaturian, Zaven 8., Ph.D. . 181100
President

Khachaturian, Radebaugh and Associates, 'lnc._
8912 Copenhaver Drive

Potomac, Maryland 20854-3009
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MEMORANDUM

DATE: August 12, 1996

FROM: Deputy Director

Division of Neuropharmacological Drug Products/HFD~120

TO: Members, Peripheral and Central Nervous Systems Advisory
Committee

SUBJECT: Background Material for September 19, 1996 Advisory

Committee Meeting to Discuss NDA 20-622, Cepolymer-1

Injection for Patients With Exacerbating-Ftemitting Multiple
Sclerosis

Overview

As you know, the PCNS Advisory Committee will meet on September 19,

1996 to discuss NDA 20-622, Copolymer-t, submitted by Teva

Pharmaceuticals, for use in patients with Exacerbating Remitting Multiple

Sclerosis (ER MS). This memo will give an overview of the safety and

effectiveness data included in the NDA, which will provide the background

for your discussions and deliberations. The package also contains the

detailed reviews of the effectiveness and safety data, performed by Drs.

Janeth Rouzer-Kammeyer and John Balian, respectively, of the Division, as

well as 2 reviews of the effectiveness data performed by Dr. David

Hoberman, mathematical statistician.

Under separate cover, we are also forwarding a briefing document

prepared by the sponsor.

BACKGROUND OF THE NBA

NBA 20-622, for the use of Copolymer-1 (Cop 1), a 4 amino acid copolymer

of fixed proportion but random order to be injected subcutaneously, was

submitted by Teva Pharmaceuticals, USA on October 11, 1995. The

sponsor proposes that it be approved as a treatment for patients with

exacerbating-remitting Multiple Sclerosis. As support for this proposed
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. _ _.._robustness_. of the clinical data.

claim, they have submitted reports of 2 adequate and well controlled

trials in patients with this condition.

and is not part of this application. The drug is presumed to exert its anti—-
MS effect via the activation of T-cells at the site of injection, which, in

turn, are distributed widely to produce systemic effects.

The first controlled trial was performed as a single c‘enter trial by Dr.

Murray Bornstein at the Albert Einstein College of Medicine in the Bronx,

New York. The results of this trial were published in the New England

Journal of Medicine on August 13, 1987 (a copy of which is included in the

sponsor’s-briefing package). On the basis of this study, and the fact that a

second trial (a multi-center study conducted by the sponsor) was on-

going, Teva; submitted a Treatment IND request to the Agency on December
4, 1992. The Treatment IND was granted on 1/5/93.

At the time of submission of the NDA, -the routinely required life-time in

vivo carcinogenicity studies in 2 animal species had not been completed

(they are still on-going). In multiple discussions (taking place over

years) with the sponsor prior to the submission of the NDA, the Division

repeatedly informed the sponsor that these studies would be required for

approval. The sponsor made a number of arguments to support their view

that such studies should not be required (including the fact that

Betaseron, the first approved treatment for MS, which was approved in

CBER, had not had such studies performed), but these arguments were

never felt to be compelling by the Division. While it was ultimately

decided (based on discuSsions with Drs. Temple and Woodcock) that the

application would be filed without this information available, Agency

staff agreed that whether or not the application could be approved before

the results of these studies were available would depend upon the

BORNSTEIN STUDY _
manual

This study was performed by Dr. Murray Bernstein (who‘ is, unfortunately,

recently deceased) and colleagues of the Albert Einstein College of
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Medicine in New York under Dr. Bornstein‘s IND. Teva had no involvement

in either the design or conduct of the study, and acquired the data after

the study was completed. As a result, the records for this study were

gathered retrospectively, and the sponsor’s study report was written on

the basis of the records that could be recovered. While CRFs were

obtained, the document that the sponsor has submitted as the protocol is

in fact a portion of a grant application, dated 10/1/82, that Dr. Bornstein

completed after the study was initiated (for example, a statement in

this “protocol" notes that 16 pairs of patients are receiving drug and that

many of them are completing their 2 year participation in the near future).

According to Drs. Scheindlin and Ben-Naiman of Teva, Dr. Bornstein

submitted numerous grant applications for this study, and, again,

according to the Sponsor, the actual original protocol from which Dr.

Bornstein worked, assuming there is such a written document, was

unavailable to them. The sponsor asserts that the document that they

have submitted as the protocol contains the most explicit details of the

trial and its analysis plan as it was intended to be conducted.

There are, however, some points of interest related to the document,

beyond the fact that it was written long after the trial had begun. For

example, it describes the establishment of an External Committee

composed of 3 people (named in the document) who are unaffiliated with

the study whose role was to review the data regarding adverse effects.

However, the document also states that they may stop the study not only

for toxicity, but also "...because of an overwhelming beneficial effect”.

Because this statement permitted the inference that a formal interim

analysis was (to be) done, we called the sponsor, who told us that, indeed,

another grant application dated 2/1/81 contained the results of an

interim analysis of the effectiveness data on 26 patients. Ostensibly,

nominally significant results were obtained on several measures of

effectiveness. Dr. Bornstein does state, in this grant application, the

following:

(In this regard, I must call attention to the conditions imposed by

its being a blinded study. It is obviously necessary to disclose the

data to the site visit team and The Committee in order to permit a

proper consideration of this proposal. The details of this report

must, however, be treated in strict confidence to avoid jeopardizing
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the blinded nature of the study itself).

The sponsor assures us that Dr. Aaron Miller, the neurologist responsible

for rating the patients, and who was blinded, had no knowledge of the

results of the interim analysis. Dr. Bornstein, was, of course, unbiinded,

and knew the results of the interim analysis (as did the other trial

planners-statisticians, etc.), but he apparently was not involved in the

actual conduct of the trial, according to the sponsor.

We have recently recovered a document from Dr. Leber’s files signed by Dr.

Bornstein on February 1, 1980. In a cover letter to his IND dated 8/21/83",

Dr. Bornstein states that it was this 2/1/80 protocol that was followed in

the trial reported in the NEJM. The protocol appears, again, to be a portion

of a grant application. The date of the protocol would appear to be

consistent with Dr. Bornstein’s statement in the 2/1/81 grant application

that the trial began in March, 1980. The 1980 protocol is largely similar

to that described in the 1982 document, with one important difference.

The sample size called for in the earlier document is 40 patients total, as

compared to 50 in the latter document. The 2/1/80 protocol does not

included a sample size calculation, nor does it describe plans for an

interim analysis.

These matters take on some importance because it is not clear when the

actual sample size for the study was calculated. In the 10/1/82 document

submitted as the protocol, it states that'50 patients (25 matched pairs)

would give reasonable power and would be the final number of patients

enrolled. The outcome variable used to calculate sample size, proportion

of patients exacerbation-free for 2 years, was one of the variables

analyzed and found to be nominally significant (p=0.021) in the interim

analysis. As noted above, the 2/1/80 document, described by Dr. Bornstein

in 1987 as the protocol used for the trial, calls for 40 patients (explicitly

describing 20 matched pairs). The sequence of documents in our

possession as of this date would permit the suggestion that the sample

size could have been increased based on the results of the interim

analysis reported in 2/1/81. We have also just recently retrieved Dr.

Bornstein’s original IND application. The original submission (received in

January, 1978) proposed a small, open, uncontrolled trial of Cop 1. I

cannot find in the file a detailed protocol for the double blind, placebo
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controlled trial ultimately performed. However, Dr. Bornstein did submit

an amendment to the lND dated November 19, 1979, in which he described

a randomized, double blind, placebo controlled trial of IM Cop 1, to enroll

“approximately 30-40 patients equally divided between the chronic

progressive and the exacerbating and remitting types”.

The description of the protocol given below, however, is taken from the

10/1/82 grant application, Again, the 2/1/80 document is essentially the

same, with the already described differences in sample size and lack of

sample size calculations.

This was a single center, double blind, randomized trial comparing Cop 1,

20 mg SC, given daily, to placebo in patients with exacerbating-remitting

MS, as defined by usual criteria. Patients must have had at least 2 wetl-

defined attacks a year for the 2 years prior to entry, and must have had a

Kurtzke score of no greater than 6 (this disability scale ranges from 0-

Normal to 10-death due to MS; a score of 6 means the patient can walk

with assistance; a 7 means the patient is restricted to wheelchair).

Patients were to be evaluated at 4 weeks after randomization, and then

every 3 months for 2 years. In addition, whenever an exacerbation

occurred, patients were to be seen by the evaluating neurologist who was

to document that an objective neurologic deficit was present. There was

no specific definition in the protocol of how an exacerbation was to be

determined. However, in the description of exacerbations for purposes of

inclusion into the trial, the protocol suggests that an exacerbation must

be a new neurologic deficit, of greater than 24 hours duration (changed at

some unknown point during the trial to the requirement for 48 hours

duration), primarily related to a lesion in the white matter, with no other

identifiable cause.

At each evaluation (routine or exacerbation), various assessments were

made. These included:

1) Kurtzke Scale-described above

2) Functional Status-8 scales covering:
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a. Pyramidal tract functions-(O-normal-5-paraplegia,hemiplegia,

marked quadriparesis

b. Cerebellar functions-O-normaI-5-unable to perform coordinated
movements due to ataxia

c. Brainstem functions-O-normal-S-inability to swallow or speak

d. Sensory Functions-O-normal-S—analgesia and anaesthesia to neck

9. Bowel and bladder functions-O—normal-S-Ioss of bladder and

bowel control

f. Visual functions-O-S

g. Mental functions-0-normal-5-dementia, incompetent

h. Other functions-0-none-1 specify any other findings

3) Ambulatory Index

4) Incapacity Scale-16 functions graded as normal, without aid, with

mechanical aid, with human aid, not able to do.

Other measures and derived measures included:

5) Total Severity Score-each exacerbation is ranked from 1-3, with 3

being most severe;scores for all exacerbations during the 2 years will be

added together

6) Mean Severity Score-the mean score will be calculated

7) Total Time in Exacerbation-the total number of weeks spent during

exacerbations over the 2 years

8) Severity-Duration Index-A combined score of duration and severity

will be calculated for each bout and “summarized” for each patient.
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Prospective patients were to be extensively screened by Dr. Bornstein and

Dr. Miller, as well as a social worker, who were to ensure that the patient

was an appropriate candidate for the study.

Patients were to be “matched” according to age, sex, duration of illness

and frequency of attacks. Specifically, a given patient was randomized,

and the next patient who “matched" this patient on the 4 mentioned

criteria was automatically assigned the alternate therapy (there was a

certain amount of variability permitted in the matching maneuver; for

example, when matching on the Kurtzke, patients were categorized into 3

groups; 0-2,3-4, and 5-6). Clearly, it was anticipated that the second

member of a pair could be enrolled into the study considerably later in

time than the first member.

[I

The protocol lists 3 outcome measures on which major analyses" will be

performed (the 1980 and 1982 documents differ in the order in which

these 3 are listed):

1) Frequency of attacks per year

2) Change in the number of attacks in the study years compared to the

number of attacks in the 2 years prior to study

3) The number of patients in each group having attacks.

Both documents state that the “first outcome measure to be evaluated

will be the occurrence or absence of exacerbations”, and, as noted earlier,

the sample size calculations in the 1982 document were based on the

proportion of patients exacerbation free. This apparent primary outcome

was to be analyzed using McNemar’s test with Edward’s corrective factor.

The 1980 document goes on to say that the “second phase of analysis"

will examine the frequency of exacerbations, while the “third phase” will

look at the change in frequency in a patient compared to his or her

previous attack rate. The 1982 document states that, after the primary

outcome, they will examine the change in attack rate, and, in the text of

the Statistical Analysis section, does not explicitly discuss in detail the

analysis of the frequency of attacks.
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RESULTS

Approximately 1000 patients were screened prior to enrollment. A total

of 50 patients, however, were actually enrolled into the trial, with 25

randomized to each treatment. There were a total of 24 matched pairs,

with 1 additional unmatched patient randomized to each treatment.

In the NEJM publication, the authors excluded 2 patients from the efficacy

analysis. They were both placebo patients, who did not complete the 2

years of treatment, and they were excluded because the authors

considered them unevaluable for psychogenic reasons. These exclusions

resulted in 22 matched pairs and 4 unmatched patients (3 Cop l, 1 Placebo)

having been included in the analysis reported in the NEJM. In this memo, I

will report the results of analyses that include all 50 patients.

A total of 7 patients (3 Cop 1, 4 Pbo) did not complete the full 2 years of

treatment. Two (2) Cop 1 patients withdrew because of ADFls, and 1

withdrew for unspecified reasons. Two (2) placebo patients were

terminated by the investigator (see above) and 1 each left for

hospitalization due to a relapse and patient decision.

The following describes the results of the analysis of what appears to

have been the primary outcome; namely, the proportion of exacerbation-

free patients.

N % Exacerbation Free P-value

Cop1 25 14/25 (56%)

Pbo 25 8/25 (32%) 0.18

The p-value reported in the NEJM article for this comparison was 0.039;

however, this analysis was based on 48 patients. The p-value reported

here is the result of an analysis performed by the sponsor (and confirmed

by Dr- Hoberman) that included all 50 patients.

The following chart displays the results of an analysis of exacerbation

frequency. It should be kept in mind that in this analysis, for patients
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who did not complete the full 2 years of treatment, exacerbation

frequency was calculated as # of exacerbations/2 years. The following
results were obtained:

N Mean Exacerbation Frequency P-value

Cop1 25 (16/25) 0.6

Pbo 25 (59/25) 2.4 0.004

Again, this P-value represents the result of a Fisher’s Exact Test

performed by the sponsor. Dr. Hoberman, in his supplementary review

dated 8/1/96, suggests that a more appropriate analysis would take into

account the fact that randomization was performed within pairs. As such,

he performed an analysis that examined only the 24 matched pairs; this

analysis yielded a similar P-value of 0.005. It is interesting to note, as

Dr. Hoberman points out on page 5 of his 12/22/95 review and illustrates

with Figure 1, only in the placebo group are there patients who had 4 or

more relapses (maximum 8). inspection of the individual patient data

reveals that this does not represent a marked increase in the number of

episodes in these placebo patients compared to their previous 2 year
rates.

The following chart displays the results of the third of the

“major”endpoints described in the protocol; namely, the change in relapse

rate on treatment compared to the rate in the 2 years prior to enrollment

in the trial:

N Baseline Rate Treatment Rate Change P-value

Cop 1 25 3.8 0.6 3.2

Pbo 25 4.0 2.4 1.6 0.025

The p-value obtained was the result of a sign rank test performed by Dr.
Hoberman.

Other outcomes were examined in this study as well, as noted in the

description of the protocol. Results of some of these are presented below.
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Median Time to First Relapse P-value

Cop 1 >700 days

Pbo 150 days 0.03 (log rank)

Time to Progression

Only 5/25 Cop 1 patients progressed (defined as an increase of at least 1

point on the Kurtzke that persisted for 3 months; the time to progression

was the time from treatment onset to the time a persistent change was

first noted). during the trial, compared to 12/25 Placebo patients who

progressed. The p-value for the comparison between the 2 groups on this

measure was 0.023.

Proportion of Patients With Change From Baseline on Kurtzke

A comparison of the proportion of patients who worsened as measured by

the Kurtzke (see Figure 2 of Dr. Hoberman’s 12/22/95 review) yielded a p-

value of 0.13. A comparison of the proportion of patients who improved on

the Kurtzke yielded a p-value of .2.

As noted above in the description of the protocol, at some point in the

conduct of the trial (it is not clear to us when), the duration of

persistence of a new neurologic deficit necessary to declare this new

deficit an exacerbation changed from 24 to 48 hours. The records of

patients who had had an exacerbation declared under the 24 hour rule were

reviewed after the fact and were to have been re-classified as an

exacerbation if the records showed that the new deficit had, in fact,

persisted for at least 48 hours. The sponsor claims that all episodes

classified as exacerbations under the 24 hour rule also were classified as

exacerbations when the 48 hour rule was applied.

The retrospective nature of the re-classification raised one issue.

Specifically, the protocol required that patients be seen by the study

neurologist as soon as possible after the onset of a new deficit, so that

the neurologist could document objective neurologic signs (one criterion

10
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necessary to call the deficit an exacerbation). If this visit occurred less

than 48 hours after the onset of the deficit, and objective signs were

present, the event could rightly be classified as an exacerbation by the 24

hour rule, but not by the 48 hour rule. Given this, we asked the sponsor to

document that all re—classified exacerbations had, in fact, had a visit

occurring in proximity to the onset of the deficit but at least 48 hours

after its onset, so that we could be assured that all of the “24 hour

exacerbations" were truly also exacerbations by the new rule. The

sponsor was unable to produce such documentation.

STUDY 9001

This was a multi—center, randomized, double blind, placebo controlled

trial comparing Copolymer 1, given as 20 mg subcutaneously, to placebo in

patients with exacerbating remitting MS.

Two hundred forty (240) patients similar to those enrolled in the

Bornstein study were to be enrolled into the trial. The primary outcome

was to be the “...number of relapses during a fixed period of treatment”.

The primary analysis of this primary outcome was to be performed on the

evaluable patient subset, defined as those patients who do not violate the

protocol and who completed the full treatment period. Although the

primary analysis was to be based on the evaluable subset, the protocol did

state that an analysis of the intent to treat population would also be

performed.

The protocol called for an interim analysis to be performed on the primary

outcome for the evaluable subset when all patients either completed 12

months in study or prematurely discontinued treatment. The stopping rule

for effectiveness was to be based on the method of Lan and DeMets.

In this trial, a relapse (exacerbation) was defined as the appearance of

one or more new neurologic deficits or the re-appearance of one or more

previously observed abnormalities, persisting for at least 48 hours. The

deficit must have been preceded by a stable or improving neurologic

condition for the 30 days prior to the onset, and must have been

documented by objective signs. The objective change must have been

11
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accompanied by an increase of at least 0.5 on the Kurtzke or an increase of

at least one grade in at least 2 of the Functional Systems (FS) or 2 grades
in at least 1 FS.

Patients were to be assessed using the Kurtzke, FS, Ambulation Index, a

Neuropsychological Profile, and other laboratory tests. Patients were to

be seen every 3 months, at which the first 3 tests listed above were

performed, and at the 12 and 24 month evaluations the Neuropsychological

Profile was administered, as well as additional assessments, including a

Quality of Life questionnaire. Patients were to be seen at these times by

a blinded Examining Neurologist who was to evaluate the patient without

verbal communication regarding symptoms and who did not have access to

prior evaluations. They were also seen by a blinded Treatment Neurologist

who was to assess adverse events and make treatment decisions (e.g.,

acute treatments for a relapse). Patients who discontinued were to be

seen at specified intervals after discontinuation. in addition, patients

were to be seen within 7 days of a suspected relapse; at this visit, the

neurologic exam was performed (not including the neuropsychological

profile).

The sample size was calculated in order to provide 85% power to detect a

“meaningful difference” for all primary and secondary outcomes, the most

conservative 'being proportion of patients experiencing a relapse.

As noted, the primary variable was to be the number of relapses during

“...the prescribed period of treatment (12 months for the interim analysis

and 24 months for the final analysis).". The primary method of analysis of

this variable was to be analysis of variance on the evaluable cohort.

Pretreatment measures were to be considered as possible covariates.

Specifically, baseline Kurtzke, sex, and number of relapses during the

prior 2 years (factors employed in the randomization process), were to be

particular candidates. The protocol also states that a non-parametric

analysis of ranks will be performed, as well as an appropriate non—

parametric analysis of the distribution of the number of relapses. In

particular, an analysis of the proportion of relapse free patients was to be

performed. The protocol states that if any differences between these 3

analyses, or differences between the results of these analyses on the

12
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evaluable vs. Intent to treat cohorts, emerge, these differences will be

explained.

Secondary analyses included analyses of time to first relapse and time to

progression, (defined as the onset of an increase of at least 1 Kurtzke unit

that persists for 3 months), the proportion of patients with progression,

and changes from baseline in the Kurtzke, Ambulation Index, and

Neuropsychological Profile.

A protocol amendment extended double blind treatment to a maximum of

35 months, in order to maintain the blind until all patients either

completed 24 months or discontinued treatment.

A revised statistical plan was developed after the trial was completed,

but before the blind was broken. The important aspects of that plan were:

1) A statement that no interim analysis had been performed.

2) The definition of an evaluable patient was changed somewhat.

3) The primary analysis was changed to a last observation carried forward

(LOCF) analysis. Specifically, a patient who discontinued prior to 24

months of treatment was assigned a number of relapses using the

following rule:

a) if in the study for at least 6 months, the number of relapses

reported for that patient were to be adjusted to account for a 24

month period

b) if in the study for less than 6 months, the patient will be

assigned a number of relapses equal to the greater of either:

i) the actual number of relapses, or

ii) the overall average, calculated by dividing the total number

of relapses in all patients divided by the total number of

patient-months of treatment, multiplied by 24

4) Various other analyses of the secondary measures were more explicitly

13
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defined.

RESULTS

A total of 251 patients were randomized to treatment (125 Cop1, 126

Pbo) at 11 centers, with enrollment at the centers ranging from 6-16. The

following chart provides a brief description of patient flow during the
trial:

Randomized Completed Treated at Least 6 Months

Cop 1 125 106 (85%) 119 (95%)

Pbo 126 109 (87%) 119 (95%)

Patients were well matched at baseline, although the following

differences were noted:

Cop 1 Pbo

Mean Kurtzke 2.8 2.4

Mean FS 6.2 5.3

Mean Duration of Illness (yrs) 7.3 6.6

Primary Outcome—Relapse Rate

The sponsor reports the results of a covariate adjusted analysis without

the treatment by center interaction term (a term which the protocol

states would be included even if the interaction was not significant) of

this primary outcome as yielding a p-value of 0.007. While a covariate

adjusted analysis was described in the protocol, the Division feels that

the methodology utilized to incorporate these covariates (a retrospective

choice of covariates not prospectively designated which, in this case,

resulted in the use of baseline Kurtzke and prior relapse rate) cannot be

relied upon to maintain the overall experiment wise Type 1 error rate at

the traditional 0.05. For this reason, analyses using a simple model

14
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including treatment, center, and center by treatment interaction terms

were performed on the intent to treat cohort. These analyses were

performed by 1) using a simple LOCF rule, 2) using the sponsor's bifid

LOCF rule, referred to as spLOCF and defined above, 3) applying the

sponsor's criteria for calculating relapse rate in patients in the trial for

greater than 6 months to all patients, referred to as spLOCF), and 4)

applying the sponsor’s rule for calculating relapse rate in patients in the

trial for fewer than 6 months to all patients, referred to as spLOCng

Cop 1 (N=125) Pbo (N:126) P-Value

1) LOCF

Mean 1.19 1.68 0.055

2) SpLOCF

Mean 1.38 1.73 0.09

3) SpLOCF1

Mean 1.42 1.91 0.037

4) spLOCFg

Mean 2.02 2.25 0.084

Various other simple analyses performed by Dr. Hoberman yield P-values

in the range of 0.02-0.04 for this primary outcome.

2) Preportion of Patients Relapse Free P-Value

Cop1 42/125 (33.6%)

Pbo 34/126 (27%) 0.25

The P-value reported above is based on a simple test of proportions

performed by Dr. Hoberman. The sponsor reports a p-value of 0.098, the

result of a logistic regression analysis utilizing the same covariates (not

pre-specified) as in their analysis of the relapse rate (i.e., baseline

Kurtzke and prior 2 year relapse rate).

15
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3) Median Time to First Relapse (Days) P-Value

Cop 1 287

Pbo 198 0.23

The P-vaiue in this chart was based on a log rank test, the test described

in the protocol. The sponsor reports a p-value for this comparison of

009?, based on an analysis not described in the protocol.

4) Time to Progression

Only about 25% of patients in each group progressed during the trial; the

p-value for the comparison of the 2 groups for this outcome was therefore

not significant (see below).

5) Proportion of Patients Progression Free P-Vaiue

COp1 98/125 (78.4%)

Pbo 95/126 (75.4%) 0.48

6) Mean Change From Baseline in Kurtzke P—Vaiue

Cop 1 -.05

Pbo +.21 0.023

The P-vaiue reported here is the result of the protocol specified repeated

measures analysis of covariance using baseline Kurtzke as the covariate.

There were no significant differences on tests of the Ambulation index

and the Quality of Life questionnaire.

A comparison of the distribution of relapses yielded an odds ratio of 1.7, a

statistically significant difference favoring Cop 1. However, the mean

change from prior 2 year relapse rate for Cop1 was a decrease of 1.62,
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compared to a decrease of 1.26 for the placebo patients, a difference that

yielded p-Values ranging from 0.10 to 0.17.

SAFETY

A total of 852 patients with Multiple Sclerosis and 49 normal volunteers

have received at least one dose of Cop 1. Of this number, 779 patients

have had Exacerbating-Remitting MS. The distribution of duration of

treatments in this latter group is displayed below (all patients having

received 20 mg subcutaneously once a day):

Duration N

> 6 months 670

>1 year 490

>2 years 290

> 3 years 87

An additional 78 patients with chronic-progressive MS received Cop1 in 2

trials. In one trial patients received 15 mg BID, while in the other trial,

they received 20 mg once a day.

DEATHS

A total of 7 patients died while receiving treatment with Cop 1. None of

these deaths occurred in the controlled trials, although 2 of the deaths did

occur in patients with E-Fi MS. The remaining 5 deaths occurred in

patients with C-P MS.

As Dr. Balian reports in his safety review, there is little detailed

information in the application concerning these deaths. Three (3) of the

deaths appear perhaps to have had identifiable causes (tumor

complications, pneumonia, colon malignancy), but for 4 others, the

available information does not permit a reliable conclusion about

causality. For 2 of these 4, (a 48 year old woman with CP MS receiving
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treatment for 2 years and a 43 year old woman with ER MS receiving

treatment for an unknown duration), there is essentially no information
available.

For the remaining 2 patients who died, there are some incompleter

reported data.

One patient, a 46 year old man with CP MS, had been treated with Cop1 for

3 years at the time of his death. After 2 years of treatment, the patient

began to experience chest tightness, anxiety, and throat constriction,

symptoms not uncommonly seen in Cop 1 treated patients, and categorized

by the sponsor as a “systemic reaction" (more on this reaction later).

This patient was reported to have become comatose approximately 2

weeks after the onset of these symptoms. While hospitalized he continued

to receive Cop 1, and his family reports the occurrence of the initial

symptoms periodically throughout the year that he remained hospitalized.

He died during the process of changing his tracheostomy tube. It is

entirely unclear how the family could have reported what are essentially

subjective symptoms for a patient who was presumably comatose. The

Sponsor has not been able to provide additional clarifying information.

The second patient who died was a 48 year old woman with CP MS who

died after about 1 1/2 years of treatment. She had presumably reported

symptoms, including constriction of the throat, consistent with the

systemic reaction described by the sponsor, shortly before her death.

There is no other available information on this patient.

DROPOUTS

Overall, 200/844 (24%) of 00p 1 treated patients discontinued treatment.

In the 2 controlled trials of patients with ER MS, 31/150 (21%) of Cop 1

and 33/151 (22%) of Placebo patients discontinued treatment. in the

overall controlled trial data base, a total of 48/201 (24%) Cop 1 patients

discontinued, whereas 54/206 (26%) of placebo patients withdrew.

The following chart displays the most common reasons for discontinuation

in the combined controlled trial data base for ER MS patients, as well as

for the total combined controlled trial database (including CP MS
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patients):

ER MS Total MS

Reason 00p 1 Pbo Cop 1 Pbo

(N=150) (N=151) (N=201) (N=206)

Adverse

Event 19 (13%) 4 (3%) 25 (12%) 5 (2%)

Patient

Decision 7 (5%) 18 (12%) 11 (7%) 23 (15%)

Disease

Progression 1 (0.6%) 0 (0%) 8 (4%) 13 (6%)

(The overall rate of discontinuations from treatment with Cop 1 due to an

adverse event was 72/893 or 8%)

The most common Adverse Event resulting in discontinuation in the

controlled trials was Injection Site Reaction, with 13/201 (6.5%) in the

Cop 1 group, and 2/206 (1%) in the placebo group. The next most common

Adverse Events resulting in discontinuation seen in the Cop 1 treated

group in the Total MS controlled trial database were Vasodilation and

Unintended Pregnancy, Depression (3 reports each); Dyspnea, Urticaria,

Tachycardia, Dizziness, Tremor (2 reports each).

SERIOUS ADVERSE EVENTS

In the entire MS database (N=844), the incidence of patients reporting one

or more serious adverse events was 55/844, or 6.5%. in the MS controlled

trial database, a total of 36/201 (18%) of the Cop 1 and 23/206 (11%) of

placebo patients reported one or more serious events. Dr. Balian has

reviewed the available information on all these events (again, there is

often little useful detail provided in the application about these events).

He has, in his Appendix 13.3, attempted to classify certain of these

serious adverse events, based on the consideration that there is no
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compelling evidence to rule out an event’s association with treatment. In

this list, there appear 3 cases of syncope/loss of consciousness, and 2

cases of asthenia, and 1 case of several other events, including chest pain,

serum sickness, rash, and lymphadenOpathy. In his listing of serious

events/hospitalizations that are likely not drug related (Appendices 13.1

and 13.2) are included several reports of depression, suicide

attempt/ideation, atrial fibrillation, and asthenia.

OTHER ADVERSE EVENTS

The vast majority of patients receiving Cop1 reported at least 1 adverse

event. However, the following chart presents those important events that

were reported at an incidence on Cop 1 at least twice that on placebo for

the combined MS controlled trial database (this chart is based on Dr.

Balian’s Tables 9.0.12, and 3, pages 16 and 17 of his review).

Event Cop1 (N=201) Placebo (N=206)

Injection Site

Reactions

Inflammation 8(49%) 22 (11%)

Pruritus 0(40%) 12 (6%)

Erythema 3(36%) '7 (8%)

Mass 52 (26%) 19 (9%)

Induration 5(1 2%) 1 (0.5%)

Pain 3(11%) 9 (4%)

Welt 22 (11%) 5 (2%)

Vasodilation 55 (27%) 21 (10%)

Chest Pain 33 (16%) 13 (6%)

Palpitation 28 (14%) 12 (6%)

Dyspnea 26 (13%) 8 (4%)
Pruritus 8(9%) 7 (3%)

Peripheral Edema 4(7%) 7 (3%)

Tremor 4(7%) 7 (3%)

Syncope 84(%) 4 (2%)

Weight gain 7 (3%) 0 (0%)
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There is little detailed description in the application about most of the

adverse events listed in the chart above. Of particular concern might be

the cases of chest pain, dyspnea, syncope, palpitation, and perhaps

vasodilation. Unfortunately, there is little detailed information about

these events. In particular, no systematic specific testing was performed

on these patients to gather further information. For example, there were

essentially no EKGs performed during any episodes of chest pain (they

were invariably brief and occurred in the out-patient setting), no formal

pulmonary function tests performed in patients reporting dyspnea, no

formal evaluation of patients who reported syncope. In the case of chest

pain, we do know that the episodes were brief, often multiple over time,

but for most of the episodes, the time of occurrence in relation to

injection is unrecorded. Some of the events listed in the chart occurred in

the context of what the sponsor has characterized as a “systemic

reaction".

“SYSTEMIC REACTION”

The sponsor has created a definition of a systemic reaction that attempts

to explain a series of adverse events that have been seen to occur together

in temporal relationship to an injection of Cop 1. Their definition of the

reaction includes

vasodilatation or chest pain with palpitations, anxiety, and/or

dyspnea

Utilizing this case definition, a total of 87/844 (10%) of MS patients

reported the occurrence of at least one episode of systemic reaction. Of

these 87, 52 reported one episode, 17 reported 2 episodes, 11 reported 3

episodes, and fewer reported more, with one patient reporting 7 episodes.

As Dr. Balian describes, in Study 9001, 19/125 (15%) of Cop 1 patients

and 4/126 (3%) of Placebo patients reported at least one episode. Most of

these episodes first occur several months after the initiation of

treatment (interestingly, of the 33 cases of chest pain that occurred in

Study 9001, only 6 were considered to have been part of a systemic

reaction as defined).

Although it is possible that the adverse events considered by the sponsor
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to constitute this stereotyped reaction may not be related at all, this is

probably unlikely. The sponsor suggests that this reaction occurs as the

result of inadvertent intravenous injection; there is no empiric evidence

that this occurred in patients who experienced these events. While it is

reasonable to relate the occurrence of these simultaneous events to drug

administration, as Dr. Balian notes, the etiology remains a question (for

example, the sponsor concludes that the reaction is not an immunologic

event, although this has not been definitively demonstrated), as does

whether or not the definition of this “reaction” is sufficiently

comprehensive or adequate.

LABORATORY ABNORMALITIES

No important changes have been seen in routine laboratory measures

(chemistry, hematology, urinalysis, vital signs) that were measured every

3 months in controlled trials, or in EKG, which was performed at baseline

and at the end of the trial in Study 9001.

In Study 9001, blood was analyzed every 3 months for the appearance of

anti-Cop 1 antibodies. Approximately 80% of Cop 1 treated patients

developed elevations of antibodies of greater than 150% of baseline by 3-

6 months, which ultimately decreased to about 50% above baseline in most

of these patients. Evidence apparently suggests that the antibody was [96.

The sponsor claims that the presence of the antibody does not interfere

with the clinical activity of the drug or the drug‘s ability to activate T

cells, the presumed mechanism of action. Of interest in this regard is the

finding of deposition of drug -complement complexes in the glomeruli of

rat and monkey following chronic exposure. No adverse effects of these

complexes Were reported.

COMMENTS

The data submitted by the Sponsor in support of their proposed claim that

Cop 1 is a safe and effective treatment for patients with exacerbating-

remitting Multiple Sclerosis raise a number of questions.

In the first place, the study performed by Dr. Bornstein was designed as a

pilot study, a point made numerous times by Dr. Bornstein in his multiple-

22

MYLAN INC. EXHIBIT NO. 1019 Page 35



MYLAN INC.   EXHIBIT NO.  1019   Page 36

grant applications. Having said that, though, it should be stated that the

study, by design, was an adequate and well controlled trial, and the fact

that it was considered a pilot study by its authors does not, in and of

itself, stand as a bar to its use in support of an NBA. However, there are

questions about the conduct and outcome of the trial that raise concerns

about the results as reported.

While the sponsor reports the trial as clearly positive. we are concerned

about several points. First, I believe that the protocol states reasonably

clearly that the primary outcome was to be the proportion of patients who

were exacerbation free. Given this, it is somewhat disturbing that an

analysis that includes all patients randomized yields a p-value of 0.18,

clearly not significant, and considerably different from the p-value of

.039 obtained when only 2 patients are removed. The instability of the p-

value in the face of such a small difference in numbers of patients

included in the analyses is perhaps not surprising in such a small

“pilot"study, but it does raise questions about the reliability of the

estimate of treatment effects obtained in such a trial. This is of

particular importance when comparing the results of a small study to a

considerably larger study of essentially similar design.

The other question raised by this study arises as a result of the fact that

a detailed protocol was not available to the sponsor. Specifically, we

have evidence that the original study was to enroll 40 patients. An

apparently unplanned interim analysis was performed, after which, in a

later document, the sample size appears to have been increased to 50

patients. This latter document contains sample size calculations

justifying the choice of 50 patients. The interim analysis presumably

yielded a nominally significant p-value for the primary outcome measure.

While the document containing the results of the interim analysis includes

an acknowledgment by Dr. Bornstein that these results should not be

disseminated, and we have the sponsor's assurance that the principle

investigator was unaware of such results, we have no documentation that

the sample size was not increased on the basis of the results of the

interim analysis, a maneuver widely regarded as inappropriate and one

that, had it occurred, would seriously compromise the interpretation of

the trial. We have no written documents that explicitly describe possible

actions related to the interim analysis (e.g., rules for stopping the study
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for futility if the p-value was unacceptable, or for success if the p-value

was very low), and, therefore, we cannot know how, if at all, the final

reported p-value should have been corrected for this interim look, even if

we had assurance that the sample size had not been altered. In this

regard, it is important to note that in the 10/1/82 document submitted as

the protocol, there is an explicit statement that the Committee can stop

the study for an "overwhelming beneficial effect”.

The larger, Teva sponsored trial was an adequate and well controtled trial

that was very similar in design to the Bornstein study. Even in this trial,

however, the results are not unequivocal, especially in comparison to the

Bernstein study. For example, a simple analysis of the primary outcome

that does not include retrospectively chosen covariates yields a

borderline p-value of 0.055, and p-values derived from other analyses of

this primary measure vary from .02 to .09. although, as Dr. Hoberman

points out, simple analyses do tend to produce p-values in the range of

0.02-0.04.

In addition, an examination of some of the estimates of the treatment

effects in this trial reveals considerable differences between the 2

studies. For example, estimates of the difference between the treatments

in relapse rate in this study vary from 0.2-0.5 relapses/2 years; in the

Bornstein study, the estimate for this variable is a difference of 1.8

relapses/2 years. Another example of this phenomenon is the decrease in

relapses compared to the previous 2 years. In the Bornstein study, the

between treatment difference in this variable is 1.6 (decrease of 3.2 on

Cop 1 and 1.6 on Pbo). In the larger study, the between treatment

difference is 0.3 (decrease of 1.6 on Cop 1 and 1.3 on Pbo). Analyses of

these and other important outcomes consistently give considerably lower

estimates of the effect of the treatment in the larger study compared to

the Bernstein study, again raising the question of the reliability of the
estimates obtained in a small trial.

In addition, it should be noted that the only outcome measure found to be

statistically significant in both studies was Relapse Frequency, the

primary outcome in Study 9001, but a secondary measure in Dr.
Bernstein’s trial.

24

MYLAN INC. EXHIBIT NO. 1019 Page 37



MYLAN INC.   EXHIBIT NO.  1019   Page 38

Two issues are raised in regard to safety.

First, as noted earlier, results of routine carcinogenicity studies have not

been submitted. Ordinarily, for a drug to be given chronically for a non-

immediately life threatening illness, such studies would be required. The

sponsor has chosen not to submit such studies with the application for

several reasons, including the fact that the first treatment approved for

patients with MS was not required to have performed such studies prior to

approval, and that as a “natural" product, particularly one that is not

intended to enter the circulation intact, carcinogenicity studies are

inappropriate. The division has never found these arguments persuasive

(we know of cases, for example, in which so-called “natural” substances

can induce serious toxicities), and the absence of such studies needs to be

evaluated in light of the clinical results. Further, Agency reviewers have

concluded that the drug was clastogenic in 2 in vitro human lymphocyte

assays (the firm disagrees with this interpretation).

The other general safety concern arises out of the panoply of adverse

events seen (chest pain, syncope, unexplained death, etc.), the relative

lack of detailed information about them, and theoretical concerns raised

by the fact that Copt is immunologically active (raised, in particular, by

results of animal studies which document immune complex deposition-

albeit asymptomatic-in several animal species).

With this as background, we seek your answers to the following questions:

1) Has the Sponsor provided substantial evidence of effectiveness for Cop

1 as a treatment for patients with Exacerbating Remitting Multiple

Sclerosis?

2) Has the sponsor submitted adequate information to support a finding

that Cop ‘l is safe for marketing, given appropriate labelling?

i look forward to seeing you all in September.

Lid:
Russ Katz
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REVIEW AND EVALUATION OF CLINICAL DATA

NDA: 20-622

SPONSOR: Teva Pharmaceuticals, USA

DRUG: CopaxoneO (COpolyrner-l Injection)

PHARMACOLOGIC CATEGORY: Acetate salts of synthetic polypeptides containing

L-glutnmic acid, L-Alarnine, L-Fy-rosine and L-

Lysine

INDICATION: Slowing progression of disability and reducing

frequency of relapses in patients with relapsing-

remitting multiple sclerosis.

DOSAGE FORM: Sterile Lyophilized Powder for Reconstitution,

20mg Subcutaneom Injection

DESIGNATION: Orphan (November 12. 1987)

DATE OF SUBMISSION: June 15. 1995

DATE OF REVIEW: December 5, 1995

1.0 Background

The present submission requests approval of an NBA for the orphan-designated drug

Copolymer-l (Copurane) for Injection (20mglvial) for reducing the frequency of relapses and

slowing the progression of disability in patients with repasing-remitting multiple sclerosis.

The recommended dose of Copaxone for the treatment of relapsing-remitting MS is 20

mg/day injected subcutaneously.

C0poiymer-l is the subject of the following INDs, which are cross-referenced for the

supportive evidence of safety/efficacy for this new indication:

lND

IND )
IND

ln addition, TEVA initiated a Treatment IND program (Protocol. 01-9002) in June 1993.
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The total clinical program with copolymer-l (excluding the Clinical Pharmacology trials)

consists of ll clinical trials in which a total of 857 with MS have been exposed to the drug

(see Table 59, attached). Of these 857 patients, 670 were in the relapsing-remitting phase of

the disease and received copolyrner-l by subcutaneous injection at a dose of 20 mg/day for at

least 6 months; and 490 received the drug for at least 12 months.

The sponsor has presented the results of two placebo-controlled studies with one‘s extermion

to establish the efficacy and safety of Copaxone® (Copolymer-l) for the treatment of

relapsing-remitting MS:

PROTOCOL TITLE

BR-l A pilot trial of copolymer in relapsing-remitting multiple sclerosis. Murray

Bomstein. M.D.. Albert Einstein College of Medicine, Bronx. NY..(N=S 1)

Publication: Bernstein MW, Miller AJ, Slagel S, et al., 1987. A pilot trial of

COP-l in exacerbating-remitting multiple sclerodis. N ENG J MED 317: 408—
l4.

01-900! Long~term Double-Blind, Placebo~Controlled, Multicenter Phase 111 Study to

Evaluate the Efficacy and Safety of Capolyrner-l Given Subcutaneously in

Patients with Relapsing-Remitting Multiple Sclerosis. Principal Investigator:

Kennel“ P. Johnson. M.D., University of Maryland. (N=251).

Ol-9001E Extension of Long-term. Double-Blind. Placebo-Controlled Multicenter Phase

Ill Study to evaluate the Efficacy and Safety of Copolymer-l given

subcutaneously in Patients with Relapsing-Remining Multiple Sclerosis

(N=125)

An original pr: ' study report. case report tabulations were submitted for each pivotal
trial.

The lows of this review will be the controlled portion of each pivotal study, as this is the

source of the efficacy claim; the Open-label chronic experience will be integrated and

examined for efficacy and safety in the Safety Review.

2.0 P'IVOTAL CONTROLLED TRIALS

3.0 Protocol BR-l: A Pile: Trial of Copolymer-l in Relapsing-Renaming Multiple

Sclerosis. Dr. Murray Bornstein

This study was initiated February 13. 1980 and the last observation was February 22, 1985.

The study was conducted under a physician sponsored IND (IND ,. The results of the

trial were published in 1987 (A Pilot Trial of Cop l in exacerbating-Remining Multiple

Sclerosis. Bernstein et al. NEIM 317:408-414 [August 13], 1987).
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Background

The sponsor’s report elaborates on the published account by including the detail expected in

an integrated clinical and statistical report included in an NBA, an account of the sponsor’s

procedures for assuring data validity and accuracy, and a report of the applicant‘s reanalysis

using the cohort presented in the publication (“Bornstein" cohort) as well as a cohort

including all randomized patients (“All Patient“ cohort).

An external advisory committu was established to monitor the ongoing progress of the trial.

This group also served as a safety committee. Any decision for early temiination of the trial

or for breaking the treatment assignment codes would have been made by this committee.

This group was also consulted in regard to changes in trial procedures.

Design

This was a two-year, placebo-controlled, randomized, parallel group, double-blind study

involving 50 patients with relapsing-remitting MS in one US center. Patients were enrolled as

matched pairs and were treated by daily subcutaneous self-injections of either copolymer-l

20mg (N=25) or placebo (N=25).

Study patients were matched according to sex. number of exacerbations per year within : l

exacerbation. and degree of disability as measured by the Kurtzke Scale in three su‘ata: 0 to 2.

3 to 4, and S to 6. The random assignment of the first person of a pair determined the

assignment of both.

Data from a personal and disease history and a neurological examination and status evaluation

using Kurtzke‘s Disability Status Scale and eight Functional Groups were recorded at the time

of screening and on the patient‘s entry into the study . Patients visited the clinic one month

later and every three months thereafter for two years. At each visit, a neurologist unaware of

the patient‘s treatment group completed a neurologic examination and status evaluation. The

patient‘s self-evaluation of local or generalized side effects and changes in neurologic status

were reported to the clinical assisstant. who was not blinded to treatment.

Patients were also seen at the times of suspected exacerbations. when reporting the rapid onset

of new symptoms or a worsening of preexisting symptoms that persisted for 48 hours or

more. The neurologist verified exacerbations on the basis of study criteria. An event was

counted as an exacerbation only when the patient's symptoms were accompanied by observed

ojective changes on the neurologic examination involving an increase of at least one grade in

the score for one of the eight functional groups or the Kurtflte Scale. Sensory symptoms

unaccompanied by objective findings or transient neurologic worsening were not considered to

represent an exacerbation. Patients experiencing an acute exacerbation were evaluated at

frequent intervals, usually every two weeks until a new, stable neurologic baseline had been
established.

Patient Population

To be eligible for the study, patients had to be 20-35 years of age who met Poser's criteria
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for clinically definite MS with an initial Kurtrlte Disability Status Scale (088) score of 0-6.0

(ambulatory with assistance) and a history of at least two relapses in the 2 years prior to study

entry, and who were determined to be emotionally stable by psychosocial evaluation. Initially

the inclusion criterion required two or more relapses in each of the two years before

randonrization (i.e., at least four relapses overall). Recruitment difficulties forced relaxation

of this criterion to two or more relapses in the two years before randomintion (i.e., at least

two relapses overall)

Questionnaires completed by 932 volunteers were reviewed; 140 of these candidates were

evaluated in neurologic and psychosocial examinations. Ninety of the 140 were excluded-23

because of age; 21, low frequency of exacerbations; 19, lack of documentation; [5,

psychosocial inadequacy; 8, transition to a chronic‘ progressive course; 3, distance from the

clinic; and 1 pregnancy. Fifiy patients were accepted into the trial.

Concornitant Medications

When clinically indicated, relapses were treated with all appropriate physical, therapeutic

{including steroids), and supportive measures for the duration of the relapse. Seventy-four

percent of 62 exacerbations in the placebo group and 75 per tent of if) exacerbations in the

Cop I group were treated with steroids. Symptomatic medications such as cholinergic and

spasmolytic drugs. were pom-titted.

Outcome Measures

The primary outcome measure was the proportiOn of relapse-free patients over the 24 month

follow-up. Initially. a relapse was defined as the rapid onset of new symptoms or a

worsening of preexisting symptoms that persisted for at least 24 hours. Relapses were

objectively confirmed by the study investigator if the event produced an increase of at least

one point in at least one Functional System score or an increase of at least one point in the

DSS score. Sensory symptoms unaccompanied by objective findings or brief neurological

worsening were not considered to represent a relapse.

in the course of the trial. the principal investigator and the external advisory committee

lengthened the duration of the period of worsening to 48 hours in order to avoid a high rate

of brief symptomatic episodes that did not represent true relapses. Data that had been

previously collected were systematically subjected to the revised criteria and corrected

retrospectively before the treatment assignment was broken.

Secondary outcome measures included frequency of relapses. change in 083 score from

baseline. proportion of progression-free patients and time to progression. Progression was

defined as an increase of at least one unit in the DSS score that persisted for at least 3
monthS.

Statistical Methods

The sample size was determined to have approximately 80% power to detect a difference of

40% in the proportion of patients who remained relapse-free over We years.
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The study design included planned subgroup analyses according to the disability status of the

patients when they were randomized (Kurtzke units 0 to 2, 3 to 4, and 5 to 6). However,

only one patient entered with a score of 4, and three with a score of 5. Therefore, two of the

three strata were combined (3 to 4 and 5 to 6), creating two strata (0 to 2 and 3 to 6) with

approxrmately equal numbers of patients for subgroup analyses.

For the matched-pair analysis, the difference between treannent arms was tested with use of a

McNemar’s statistic for the 22 matched pairs. A two-tailed Fisher’s exact test was used for

other two-by-two contingency tables. The chi-square test was used to test two-by-three

contingency tables for frequency of exacerbations.

Survival curves were ca." dated with life-table methods for the length of time before

progression, with “progression" defined as an increase of at least One unit in the Kurtzke

score. Progression was noted at the time of the visit during which it was observed; however,
it had to be maintained for at least three months to be counted.

All statistical tests were conducted at the alpha=0.05 two sided level of significance. In

addition to the cohort of patients analyzed in the publication (the “Bernstein" cohort), the

sponsor conducted the same analyses using the “all patient” intent to treat cohort.

Results

Patient Disposition

Fifty patients were enrolled: 48 in matched-pairs and two unmatched. One unmatched patient

was randomly assigned to each treaurtent group (Patient 726, copolymer 1', Patient 898,

placebo). The disposition of the cohorts used in the efficacy and safety analyses is presented

in Sponsor’s Table 9 followmg

TABLE 9. DISPOSITION OF ALL PATIENTS WHO ENIERED THE TRIAL (MATCHED

AND UNMATCHED)

PATIENTS COP-l = 5 P30 =25

Randomized 25 2S

Matched 24 24

Unmatched I 1

Efficacy and Safeg Analysis(AIl Patient cohort) 25 25
Matched 24 24

Unmatched l I

Efficacy and Safety Analysis (Bomstein cohortl‘ 25 23
Matched ' 22 22

Unmatched 3 l

"Placebo patients #16 and #640were excluded, as described in the publication.
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For the Bomstein cohort, two placebo patients (#16 and #640) who did not complete the two-
year follow-up and who were considered by the investigator to be unevaluable due to

psychogenic reasons were excluded from the analysis. The exclusion of these two patients

resulted in a sample including 22 matched pairs (44 patients) plus four unmatched patients,

the additional two unmatched cases (#606 and #639, both on copolynier-l) being a

consequence of the exclusions. Unmatched-pair analysis was used for the remaining 48

patients. In total, seven patients (3 copolyrner—l and 4 placebo) failed to complete 2 full

years on their assigned treatments.

Summary statistics for demographic and baseline characteristics are presented for all 50

randomized patients in Table [0 (attached). For both the All Patient and Bornstein cohorts,

there was no statistically significant difference at baseline between the treatment groups.
Patients had an average duration of disease of approximately 5.6 years (range l-l3 years) with

a two-year prior relapse rate of about 3.8. Baseline Kurtzke DSS scores were between 0 and

6 and almost half the patients had scores between 0 and 2. The extent of exposure was

comparable for both groups. The total patient-months eitposure in patients treated with

ccpolymer-l was 536 months compared to 559 months in the placebo group.

Premature Termination:

Seven patients failed to complete the two year trial. Of these, two patients, Patient l6 and

Patient 640 (both placebo), were excluded from the Bomstein cohort efficacy analysis. Both

patients, in the opinion of the investigator, had symptomatology considered psychogenic in

nature that might interfere with evaluation of treatment effect on the disease, However, they

were retained in the All Patient analyses of efficacy and in all safety summaries. Sponsor’s

Table 13 following summarizes the number of patients who prematurely withdrew prior to

completing the trial and the reasons for premature termination. The rate of premature

termination and time to withdrawal were similar for both groups.

TABLE 13. PREMATURE TERMINATION

0 ol mer-l =25 Pla ebo =25

I! °fi E 21

Number of Patients Who Withdrew 3 12.0 4 16.0

Principal Reason for Withdrawal

Hospitalization for Relapse 0 0.0 l 4.0

Reaction to Injection 2 8.0 0 0.0

Termination by Investigator 0 0.0 2 8.0
Patient’s Own Volition 0 0.0 l 4.0

Unspecified l__ 111 Q _0_.0_

Concomitant Medications

According to the publication, approximately 75% of relapses in both the placebo and
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copolymer-l groups were treated with steroids. Nearly half the placebo patients and one

quarter of the copolymer-l patients received anti-inflammatory agents, steroids and/or

combination anti-inflammatory therapy

RESULTS: EFFICACY

Table 89 (attached) presents the results of all efficacy variables evaluated.

The primary outcome measure of the proportion of relapse-free patients significantly favored

copolymer-l (56% vs. 26.1% for placebo, p=0.039; Bornstein cohort).

The Mo-year relapse rate was 16/25 or 0.6 per patient for copolymer-l and 59/23 or 2.6 per

patient for placebo (p=0.002). The corresponding annualized rates were 0.3 for Copolymer-l

and 1.3 for placebo. The effect on relapse rate with cepolymer-l therapy was even greater in

patients with baseline DSS scores of 0-2 (4/13 or 0.3 per patient vs. 24/10 or 2.4 per patient

for placebo).

For patients with baseline DSS scores of 3-6 the relapses rates were 12/12 or l.0 per patient

for COPAXONE® and 35/13 or 2.7 per patient for placebo.

The proportion of patients with DSS scores which remained stable or improved when

compared to baseline approached statistical significance in favor of COPAXONE®. (Fisher’s

exact probability test, p=0.066). Using a logistic regression, placebo patients were 3.67 times

more likely to have a worsening in DSS score 3 compared with those patients on

COPAXONE® (p=0.046).

The proportion of progression-free patients over the 24 month trial was 80% in the

COPAXONE® group and 48% in the placebo group (p=0.034).

Patients receiving placebo were four times mor: likely to have progression than patients

receiving COPAXONE®

The adverse experience profile was similar to that observed in the other pivotal trial. No

significant effects on laboratory evaluations were found in either COPAXONE® or placebo-

treated patients.

COMMENT

The applicant’s reanalysis of data using both the the cohort defined in the publication

(Bomstein cohort) and a cohort consisting of all randomized patients (All Patient, ITT cohort)

confirmed the conclusion of the publication.

For the primary end—point, the proportion of relapse-free patients, 56% of copolymer-l-treated

patients compared with 26.1% of those on placebo were relapse-free (p=0.039. Bomstein

cohort). An additional primary outcome measure for this trial was the number of relapses

during the 24 month trial. Analysis revealed that for both the Bomstein and All Patient
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cohorts, significantly more copolymer-l treated patients had either none or fewer than 3

relapses compared to those on placebo, demonstrating that copolymer-l is effective in

reducing the frequency of relapses. For both DSS baseline categories (DSS of 02 and 3-6)

there were fewer relapses in the copolymer treated patients. The most pronounced effect was

observed in the low DSS category. ‘

This study was reviewed statistically by FDA statistician Jay Levine when the publication first

appeared. He concluded that Cop-l appeared to reduce the frequency of exacerbations in

patients with relapsing-remitting MS during the study, and the effect during the first year of

the study is greater than the effect during the second year. Reviewer statistician Dr.

Hoberman summarizes the results of the primary endpoints. The Fisher’s Exact p-value was

.004 for the sponsor‘s categorization of relapse frequencies. The p-value for proportion of

relapse-free patients is .15 using Fisher's Exact test and .18 using McNemar’s test. The p-

value for time to progression was .023 using the log rank test. The p—value for the

cOmparison of proportion of patients who worsened in Kurztke Scores from baseline was .13.

To summarize, the Bornstein study provides highly significant results of the efficacy of

Copolymer-l in the frequency of relapses and the proportion of relapse-free patients with

relapsing-remitting multiple sclerosis.

4.0 Protocol 01-9001 Long-Term. Double-Blind, Placebo-Controlled, Multieenter

Phase 111 Study to Evaluate the Efficacy and Safety of Copolymer-l Given

Subcutaneously in Patients with Relapsing-Remitting Multiple Sclerosis.

First patient enrolled October 23, 1991 and last observation May 25, 1994

This was a two-year, placebo-condoned, randomized, parallel group, double-blind study

involving 251 patients with relapsing-remitting MS in II US centers ranging from 6 to 16 per

cell, using daily subcutaneous self-injections of either Copaxone® 20mg (N=125) or placebo

(N=126).

Patients. 18-45 years of age, who met Poser’s criteria for clinically or laboratory-supported

definite MS, with an initial Kurtthe Expanded Disability Status Scale (EDSS) score of 0-5.0

and a history of at least two relapses in the 2 years prior to study entry were eligible for the

trial. In addition, patients were required to have objective evidence of neurologic disease

reflecting predominantly white matter damage and a stable neurologic state for at least 30

days before entry. Patients who had received prior immunosuppressant therapy were excluded

from the study. During the trial patients could receive corticosteroids for up to 28 days

during relapses. Chemotherapeutic agents, chronic steroid therapy, or immunosuppressive

drugs were not allowed during the study.

Randomization was centralized. The protocol was amended to include a double-blind

extension phase that increased follow-up to a maximum of 35 months. (The extension phase

is summarized separately as Trial 01-90015).
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TheWwas the mean number of relapses over the 24-month double-

blind trial period. A relapse was defined as the appearance or reappearance of one or more

neurologic abnormalities that lasted for at least 48 hours. Relapses were objectively

confirmed by the study investigators if the event produced an increase of at least 0.5 point in

the EDSS score or an increase of at least 2 points in one thctional System score or an

increase of at least 1 point in at least two Functional System scores during the relapse.

Patients were required to have a stable or improving neurologic state {or 2 30 days before a

new relapse was confirmed.

A number of secondg gutgme measures were also employed, including the proportion of

relapse-free patients, median time to first relapse, change in disability (i.e., EDSS score) from

baseline, Ambulation Index, proportion of progression-free patients, and time to progression.

Progression was defined as an increase of at least one unit in the EDSS score that persisted
for at least 3 months.

Efficacy Variables are summarized as follows:

Primary

Number of relapses during treatment

Secondary

Proportion of relapse—free patients

Time to first relapse

Proportion of progression-free patients

Time to Progression (increase of at least one point in the EDSS score from baseline
maintained for at least 3 months

Change in Kurtzke EDSS score from baseline

Change in Ambulation index from baseline

Change in Functional Systems score sum from baseline

Statistical Methodology

Before breaking the blind, a more detailed analytical plan was written as a companion to that

originally specified in the protocol. it refers to various model fittings using ANOVA and
ANCOVA with sex, duration of disease, prior 2-year relapse rate, and baseline Kurtzke score

m potential covariates to predict relapse rate, i.e., the number of relapses per patients over 24

months. Using stepwise progression procedures, the sponsor identified prior 2-year relapse rate
and baseline Kurtzke scale as the only statistically significant covariates. The final model

upon which the reported p-values are based was a regression model with drug and center as

factors and baseline Kurtzlte score and prior 2-year response rate as covariates. Time to event

analyses used the logrank test, Cox modeling and fitting the data to Wiebull and exponential
distributions.

The all patients (intent to treat) cohort was considered the primary cohort for inferences.

The “evaluable" cohort was included as a secondary cohort. Also, more of the data was

analyzed, including LOCF, patients treated at least 24 months ("completed patients"),
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retrieved dropouts, and patients treated for at least 6 months.

All statistical testing was conducted at the two-sided alpha = 0.05 level of significance.

Patient Disposition

Outcome was evaluated using the intent-to-treat population. Following screening (N=284),

251 patients were randomized. Thirty-six patients (19 [15%]COPAXONE® and 17 [13%]

placebo) failed to complete 2 full years on their assigned treatments.

PATIENT DISPOSITION NUMBER OF PATIENTS SCREENED=234

Placebo

Completed'

IncludedIn Safety Analysis

Includedin Efficacy Analysis

Completed (>730 days) Cohort

II—m—m
—“ See Section 6.3.1 for defimuon

Of the 284 patients screened, 251 eligible patients were identified. Of these, 125 were

randomized to copolymer-l and 126 to placebo. All 25] randomized patients were included

in the intent-to-treat cohort for evaluation of efficacy. All patients received at least one dose

of double-blind treatment and thus were included in the safety assessment. A total ntunber of

220 patients (105 on copolymer-l and 115 on placebo) were considered evaluable “per

protocol". having not violated the exclusion criteria.
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Patient Demographics

The two treatment groups were well balanced with respect to demographic characteristics and

MS history. Mean age across groups was 34.4 years, ‘73 percent of the patients were female.

The duration of MS was 7.3 years for copolymer-l patients vs. 6.6 for placebo patients. The

two year relapse rate before randomization was 2.9 for cop-l patients and 2.4 for placebo

patients. Baseline Kurtzlte EDSS score was 2.8 for cop—l patients and 2.4 for placebo

patients.

DEMOGRAPHIC CHARACTERISTICS: ALL PATIENTS (N=126)

Age

Parameter Copolymer-l (N=125) Placebo (N=126)

Mean:SD

Minimum-Maximum

Sex[n(%)]

Male 37 (29.6) 30 (23.8)

Female 88 (70.4) 96 (76.2)

Race [n(%)]

Caucasian 113 (94.4) I [8 (93.6)

Black 7 (5.6) 8 (6.3)

Duration of Disease (yrs)

Mean:SD

Minimum-Maximum

Prior 2-Year Relapse Rate

Meanj;SD

Minimum-Maximum

Baseline Kurtzke EDSS Score

MemiSD
Minimum-Maximum

 
Efficacy Results

Efficacy results are listed in the attached table (page 8). The primary outcome measure of

covariate-adjusted two-year relapse rate was significantly reduced by 29% in favor of

COPAXONE®; 1.19 vs. 1.68 relapses per patient for placebo (pf—”0.007). The corresponding

annualized rates were 0.60 for COPAXONE® and 0.84 for placebo.

Few patients in either treatment group had confirmed disease progression (21.6% v. 24.6%);
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no significant differences between treatments were observed for the proportion of patients that
progressed nor in the time to progression. Also, no significant differences were seen for the
Ambulation Index.

Overall, 161 relapses were reported for COPAXONE® and 210 for placebo patients (Table

23, attached). The effect on relapses was apparent early over time but the overall rate of

relapses declined during the second year of the study. Table 24 displays the distribution of

patients by number of relapses. Two-thirds of the copolymer patients were equally divided
between 0 and l relapse.

Sponsor’s Table 2l tabulates the mean number of relapses by patient cohort. The results are

significant for copolymer-l across all the cohorts.

The positive effect of COPAXONEG) was maintained across all levels of degrees of disability

but Was most pronounced in patients with baseline EDSS scores of 0-2, where the relapse rate

was reduced by 33%.

The proportion of relapse-free patients was 33.6% in the COPAXONE® group, compared

with 27% in the placebo group (p=0.098).

Compared with patients receiving placebo, the distribution of the number of relapses per

patient was significantly different in favor of those patients treated with COPAXONE®

=0.023). The relative risk of experiencing a relapse was l.7 times greater for placebo

patients.

The median time to first relapse was 287 days for the COPAXONE® patients and 198 days

for placebo patients. The difference approached statistical significance (p=0.097).

Approximately three-fourths of the patients in both groups were progression-free during the

24-month treatment period.

The change in EDSS score for each patient from baseline to each clinic visit was

characterized as: improved (EDSS change 5-! point), no change (EDSS change 1': 0.5) or

worsened (EDSS change 3 1). Significantly greater number of COPAXONE® patients had

improved EDSS scores and fewer COPAXONE® patients had worsening EDSS scores

compared with patients who received placebo (p=0.037). At 24 months the change in EDSS

score category from baseline also favored COPAXONE® over placebo (p=0.024).

Repeated measures analysis demonstrated a significant effect in favor of COPAXONE® for

mean change in EDSS score (pt-0.023). This difference was primarily due to consistent

increases in mean EDSS score at each visit for placebo patients. This change was -0.05 at

month 24 for COPAXONE® and +0.2! for placebo.

There were no statistical differences with respect to progression-free patients, time to

progression, ambulation score. and functional systems score.
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There were 14 patients (11%) with MS-related hospitalizations in the COPAXONE® treated

group compared with 20 (16%) in the placebo group.

Serum samples were monitored every 3 months for the development of antibodies to

COPAXONE®. COPAXONE® reactive antibodies developed in almost all COPAXONE®

therapy and subsequently declined to a stable level over time. There was no correlation

between a patient’s antibody development and clinical outcome.

No clinically significant effects on vital signs, ECG or laboratory evaluations of hematology,

blood chemistries and urinalysis were found in either COPAXONE® or placebo patients.

At the end of two years on their assigned treatment, trial patients had the option of continuing

on their assigned treatment under blinded conditions (Protocol Ol-QOOIE Extension). Ninety-

four percent (94%) of the patients (99 COPAXONE® and 104 placebo patients) who

completed the 24-month trial elected to continue into the extension.

Patients were treated for up to 35 months. Results of the core trial and the core trial plus

extension are presented in Table 1 (page 7, attached) for the intent-to-treat cohort.

Through the end of the extension, the overall covariate-adjusted mean relapse rate was 32%

lower for COPAXONE® patients (1.34) compared with placebo patients (1.98, p-W-0.002).

The proportion of relapse-free patients was significantly higher for COPAXONE® patients

(33.6%) compared with placebo patients 24.6%. (p=0.035).

The time to first relapse approached statistical significance in favor of COPAXONE®. 287

vs. 198 days, (p=0.057).

While not statistically significant, the treatment difference in favor of COPAXONE® for the

proportion of progression-free patients was greater at the end of the extension than at the end

of the two-year core trial (76.8% vs. 70.6%).

The change in disability significantly favored COPAXONE® over time through the extension

period (p=0.020). Including the extension period, the change in EDSS for COPAXONE®

treated patients was -0.11 vs. 0.34 for placebo patients.

COMMENT

The reviewer statistician Dr. Hoberman examined the impact of imputation on the 36

premature dropouts, 19 in the drug group and 17 in the placebo group who failed to

complete the two full years. The sponsor used a hybrid imputation rule: if a patient withdrew
before 6 months, the patient was assigned the greater of the observed number of relapses or

the overall average number of observed relapses per 24 months computed across treatment

groups. if the patient completed 6 or more months of treatment, the observed number of
relapses was multiplied by the inflation factor BID/actual number of days of treatment. The
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relapse data was reanalyzed by applying each of the above methods separately to the “all

patient” (l’IT) cohort. The following three models were used:
1. Analysis of variance [drug (D). investigator (l), D x I interaction

2. Analysis of covariance (baseline Kurtzke EDSS, prior 2-year number of relapse, D, I.

D x I interaction)

3. Analysis of covariance (baseline Kurtzke DSS, prior 2-year number of relapses, D and

I main effects only)

Sponsor's following table highlights the p-values associated with the test of treatment effect

using each imputation rule separately on all patients. In all cases. the mean (unadjusted and

adjusted) number of observed relapses for the cupolymer-l group was less than that seen for

the placebo group.

Algorithm Model P-val ue

>6 months of treatment Drug(D).lnvestigator(l) 0.037

(730/no.days on trt) D x] Interaction

Baseline EDSS, prior 2-yr 0.006

Relapses. D, l, Dxl

Baseline EDSS, prior 2-yr 0.005

Relapses, D, I

<6 months of treatment Drug (D).lnvestigator (I). 0.084

(greater of either the Dxl InteractiOn
observed number or the

average across all patients) Baseline EDSS, prior 0.040

2-yr relapses. D.l.Dxl

Baseline EDSS, prior 2-yr 0.013

Relapses, D,l

If one does impute and put in a covariate. there is some data dredging performed to get a p-

value of <05. If one Likes the imputed score with base model frOm the protocol, one does not

reach p=.05. For every other group-completers. retrieved dropouts. no imputation-one does

attain .05. If one does impute. the data barely makes it on drug center and center action.

lmputation is not necessary if everyone draps out at the same rate randomly.

5.0 SUMMARY

Study 9001 has a small treatment effect. There is formal statistical significance, however. the

MYLAN INC. EXHIBIT NO. 1019 Page 54



MYLAN INC.   EXHIBIT NO.  1019   Page 55

15

differences are very slim. The results are marginal but consistent. The Bomstein study

demonstrated highly significant results. Could the difference between the studies be attributed

to a difference in the patients? In the Bornstein study, even the placebo patients improved.

In the multicenter study, tI' Jre were larger numbers of patients which are probably more

representative of the whole of the MS diagnosis and how the drug would be used under

conditions of real life. One remembers that the 50 Bornstein patients were recruited from an

initial 932 questionnaires; 140 of these were evaluated in neurologic exams to yield the fifty

patients. In the multicenter trial, 284 patients were screened. of which 251 eligible patients

were identified. Also, the Bornstein patients were younger (20-35) v. (18-45) for the
multicenter trial.

The question is which study is more representative. For the multicenter trial, the data is

marginal but consistent. In the Bomstein Study. for PBO patients, exacerbations were more

prevalent in year 1 than in the second year. There were few exacerbations in the drug group,

but many in the the PBU group.

Based on these two studies. Copotymer-l appears to reduce the frequency of exacerbations in

patients with exacerbating—remitting multiple sclerosis.

janeth-Rouumeyer, 131%.»

cc:

Orig:NDA#20-622
HFD-lZO/Dr. Leber

Dr. Katz

(Ms. Wheelous

[2—8—95
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TABLE 10. SUMMARY 8111131108 OF DEMOGRAPHIC AND BASELINE CHARACTERISTICS: ALL
PATIENT COHORT

W W em

in;

Mlle 11 10 ’0.“

Fund- 14 15

815.!

White 7.3 25 0.40

Bum“ 2 0

5mm

Mun 2 SD. 30.0 s 3.2 31.0 a 3.5 0.34

Minimum 20.0 25.0

Muimum 33.0 35.0

D . m. E 1

Mann : 5.0. 4.0 1» 2.7 0.1 s 3.0 0.22

M nimum 2.0 1.0

Maximum 10.0 13.0

5 . E I
W

Mean t 8.0. 3.6 a 1.4 4.0 21.2 0.50

Minimum 2.0 2.0

Maximum 30 7.0

W

Mean t 5.0. 2.0 t 1.9 3.2 t 10 0.56

Minimum 1.0 0.0

Maximum 60 0.0

W

0.2 13 11

3-4 5 7

5-6 7 7

emu Rdoroncn: Append: I. Table 3.Apponcm.om1o.11a1zwax
Usfings 2A In 28  
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>9. 12 2‘ 3°

:12. 15 ‘9 ‘8

>15-18 13 25

>1a-21 ‘3 ‘5

>21 9 23

Total 15‘ 210

TABLE 24. DISTRIBUTION OF PATIENTS BY NUMBER OF RElAPSES: ALL PATIENTS
 

 

mew-1N = W
Number of 331m _|'l_ .1. JL. .3—

O 42 33.5 34 27.0

1 42 33.6 39 31.0

2 13 14.4 16 12.7

3 12 9.6 21 15.7

4 9 7.2 9 7.1

5 1 0.3 4 3.2

6 1 0.3 ‘l 0.3

7 O O 2 1.6
 

Sauna: W”1.1.1. J4J.1.1
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'2‘ TABLE 21. COVARIATE ADJUSTED MEAN NUMBER OF RELAPSES BY PATIENT COHORT
  

  

  

MEN—“1.043.251 m-m

Adjust-d W I

mm
Al Plfients (m) 125 1.191013 125 1.581013 0.007

Mam:
Evaluabb Pat's-Its 105 1.271014 115 1.751013 0.013

Pltionts Tl'll‘bd at 119 1.251013 119 1.731013 0.010

Least 183 Days

Patients Trfltld at 9'9 1.231015 109 1.741014 0.015

Last 730 Days

Evaluabla P01101113 Treated It 90 1.211016 1% 1.701015 0.011

Last 730 Days

AH Pafient: with lmmfion 125 1.321014 126 1.781014 0.021
01 Relapses

Evil‘abh Plumswi‘m 105 1.391015 115 1.351015 0.026

Imam of Relapsas

Remand Dmpomsfi Al Patients 125 1221013 126 1.681013 0.011

Retrieved Dropouts: EVIL-able 105 13010.14 115 1.751014 0.021
Patients
 

' p-rdua for ANCOVA bum-m treatment group analysns
Sauce; App-nth: K4.2.1.1.1- K4255]!
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REVIEW AND EVALUATION OF CLINICAL DATA:

SAFETY

Application Information

NDA # 20~622 5

Sponsor: Teva Pharmaceuticals

Clock Date January 30, 1996

Drug Name

Generic Name: Copolymer 1

Proposed Trade Name: Copaxone

Drug Characterization

Pharmacological Category: Immunomodulator

Proposed Indication: Treatment of Multiple Sclerosis

NDA Classification:

Dosage Forms, Strengths, and Routes of Administration:

Subcutaneous-injection, 20 milligram strengths.

Reviewer Information

Safety Reviewer: John Dikran Balian. M.D.

Review Completion Date: 3/14/96 Revised: 7/8/96
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(k 1. Introduction
Multiple Sclerosis (MS) is a chronic inflammatory disease
affecting the central nervous system (CNS). Hyelin basic protein
(MBP), the protective sheath that surrOunds the axons of the CNS

is the target for demyelination in MS. The animal model for MS,
experimental allergic encephalomyelitis (EAR) is an autoimmune
neurological disease induced by injections of HEP. The

immunological processes in EAE are similar to those seen in human :
MS patients.

Copolymer-l (Cop-1) is a synthetic copolymer of 4 amino acids (L-
alanine, L-lysine, L-glutamic acid and L-tyrosine) in specific
ratios but random order. These same 4 amino acids form the basic

composition of the MBP. Cop-1 has been shown to be effective
against EAE, possibly via interference with the immunological
processes presumed to induce MS.

It is hypothesized that the basis of the efficacy of Cop-1 lies
in its cross reactivity with HEP. The pre-clinical study results
indicated binding of Cop-1 to the MHC class II molecules on

antigen presenting cells. This in turn produces two specific

effects that ameliorate the pathogenesis of MS: 1)Cop-1 induces
specific suppressor T-cells and 2) inhibits specific effector Tu
cells.

Cop—l is thought to initiate its immunomodulatory action at the
site of the injection. Therapeutic effects are then mediated by
systemic distribution of locally activated T-cells. In vitro and
in vivo animal studies provided evidence that the drug is rapidly
degraded at the site of injection and components reaching the

circulation most likely are inactive. Exposure of non~immune

systems (heart, lung, liver, kidneys, etc.) to the parent

c0mpound appears unlikely. The relevant effects of any systemic

distribution of the drug itself or its degraded components are
unknown.

Extrapolating from animal studies, serum concentrations of the

drug in humans should be low or not detectable following
subcutaneous administration of 20 mg once—daily. Therefore, even

if detectable, blood levels of Cop-l or its metabolites would not
be expected to predict therapeutic effect. ,.

Following the above findings, the sponsor decided to develop this
drug as treatment for MS. In the 705, studies in humans were

begun and after initial encouraging results the sponsor expanded -—_

the trials frOm small open label studies to a small pilot a

controlled trial. The sponsor reported a trend toward protection

from increasing neurologic disability. A trial in chronic
progressive (CP) MS patients failed to demonstrate a

statistically significant slowing of progression, hence the

trials were focused upon the relapsing-remitting (RR) MS patient

Copolymcr I Clinical Review 1
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group. The RR-MS patient group was studied in a series of open
labelled and uncontrolled trials, one small controlled trial (BR—

1) and one larger controlled study (01-9001), Study 01-9001 is
designated pivotal by the sponsor, because it represents close to
90% of the overall exposure in the placebo-controlled trials of
the RR-MS patient group. Except for study BR-2, the placebo-
controlled trial in CP-MS, all the trials were performed using a

single dose (20 mg once daily).

The main adverse events reported, across all trials consisted of

injection site reactions and transient reactions during which
patients noted flushing, sweating, palpitations, a feeling of

tightness in the chest, dyspnea and associated anxiety (these
series of concurrent symptoms were later coined as "systemic
reaction").

The local and "systemic reactions" seen in the early clinical
trials prompted pre—clinical investigations designed to test the
effect of Cop-1 on the various organ systems. No significant
abnormalities were reported in the non-immune systems
(cardiovascular, respiratory, etc.) of the animals studied.
However,immune complex deposition in the glomeruli of kidneys

from chronically dosed rats (6 mos) and monkeys (1 year) were
noted.

A brief mention of pertinent positive findings in animal studies
may be of use here, (for thorough evaluation of this area please

refer to the pharmacology review). During the multidose toxicity
studies of subcutaneous administration of Cop-1, the main adverse

event noted was local'lesions at injection sites. These appeared
to be dose related. At doses of 30 mg/Kg the injection site

reactions were poorly tolerated by rats. The other notable
finding was in the area of immunotox1city. Studies performed in

rats, monkeys, guinea pigs and mice confirmed the antigenic
properties of the study drug. All studies confirmed the formation
of 196 after repeated administration of Cop-1.

In rats and monkeys, following chronic exposure of 30 mg/Kg for 1
year, evidence of immune complex deposition in the glomeruli of
kidneys could be found as both drug and complement were found in
the glomeruli of the kidneys. No pathological effects of immune

complex deposition were reported. However, in support of immune
complex disease, there were reports of fibroid arterial lesions

with immunohistochemical evidence of Cop-1 and complement
deposits in the glomeruli in monkeys and anti-DNA and anti-

histone antibodies in both rats and monkeys. Other animal -a.
toxicity data revealed some transient effects such as arrythmic

changes and hemodynamic changes in 2 dogs.

In the latest version of the annotated labeling (submitted
3/26/96), Copolymer-l is described as an "immunomodulator that

blocks myelin-Specific autoimmune responses" with a mechanism of

COpolymcr I Clinical Review 2
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action of ameliorating the pathogenesis of MS by binding to the
MHC class II molecules on antigen presenting cells with two
specific effects: 1)induction of specific suppressor T-cells, and
2) inhibition of specific effector T-cells. It is indicated for

“slowing the progression of disability and reducing the frequency

of relapses in patients with RR-HS'. In the adverse events

section of the labeling, there is special mention of injection
site reactions and a 'transient, self-limited reaction

immediately following subcutaneous injection". A brief :
explanation of this l‘transient, self-limited reaction,‘ without

mention of the symptoms is also included in the labeling.

Capolymcr I Clinical Review 3
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2‘ Sr for the Review

The JDA integrated safety summary (188), individual study
summaries and reports, the data listings, Case Report Forms
(CRFs), Patient Narratives (PNs), reports of deaths, premature
terminations, common and serious adverse effects, overdose

reports, and reports of treatment emergent changes in vital
signs, clinical laboratory values, and ECGs were the sources used
to review the safety aspects of this drug.

3. Methods of Review

For the safety review the entire database was evaluated for all

adverse events, dropouts, uncommon and serious adverse events,
suicides and deaths. Where appropriate, the overall data is
mentioned in the review, but most tables presented in the review

reflect data obtained from the placebo-controlled trials. Data
from uncontrolled trials would not be useful to draw any

comparisons with placebo. Also, a specific review of the most
commonly reported adverse events (occurrence of >5% and 2 times
placebo) noted in the placebo-controlled trials were reviewed

specifically. The above results are discussed section by section
below.

a. Quality of Submission

A critical review of the NDA and the data collection methods for

the safety review was performed and the following can be

reported: .

a.1 Completeness of Submission

Overall, the submission meets the criteria noted in the 45 day

refuse to file report of the DNDP for filing and review of the

NDA. The Integrated Safety Summary (188) submitted is complete,

but it is not a document that can be relied upon, because of its

inadequate information contents and at least at one point

contradictory data (inconsistent figures are given for patient

exposure data}. Because the ISS is not a reliable source for the

review, I concentrated on the individual study reports, which are
complete and adequate. The sposnsor was frequently contacted for

clarification, confirmation, or reanalysis of specific areas and

the sponsor was tremendously helpful.

The tables generally requested by the agency, such as 1% adverse

events table and premature terminations table were properly

presented by the sponsor. Line Listings of patients of special

interest are listed, but not indexed properly for cross

referencing. Patient Narrative Summaries of only premature

terminations, deaths and hospitalizations are provided. All PNs

provided were reviewed and the narratives were found to be

sketchy and not comprehensive. PNs are not indexed pr0perly for

Copolymcr 1 Clinical Review 4

MYLAN INC. EXHIBIT NO. 1019 Page 71



MYLAN INC.   EXHIBIT NO.  1019   Page 72

4‘-

cross referencing to locate the same individual in the data
listings. The case report forms (CRFs) of deaths and dropouts are

also provided. All CRFs of deaths and 20 dropouts (randomly
selected) were reviewed. Most useful aspect of CRFs is the

listing of reported adverse events, but to formulate a history or

a “patient discharge summary" is not possible. The reported
adverse events in the CRFs are not indexed to locate and verify
the transferred information in the data listings.

There is a lack of information and follow—up regarding deaths. In
three of the cases, it is not possible to draw clear conclusions

regarding cause of death due to the lack of information in the

CRFs and the PNs. Repeated requests made to the sponsor did not
materialize in uncovering new information to clarify the
histories of these deaths.

b. Quality of Coding

Investigator and patient descriptions for adVerse events wer
categorized by the sponsor using the COSTART II dictionary. Data
collection and tabulations of adverse events for the uncontrolled

trials and the pivotal controlled trial 01-9001, were recorded

directly from the CRFs (reported event, date of onset, duration,

severity and outcome). For the other two controlled trials Br-I

and BR—Z. information was gathered from CRFs designed to record

adverse experiences through a set of symptom checklists. Adverse

experiences data for BR—3 and the clinical pharmacology trials,
were derived from clinical evaluation of source documents,

publications or a letter from the investigator. All of these data
were assigned preferred terms using COSTART terminology. Overall,

it appears that the sponsor's coding approach was neither too
conservative nor too inclusive.

c. Review of Study Design Adherence

The investigators and sponsor seem to have adhered to the
protocol designs of all trials, and there is no evidence to the

contrary.

There is a well devised plan in place to capture adverse events

and to follow patients post termination (two follow—up visits,
one 6 months and the second 12 months after termination are in

the design of the studies) in the phase II—III trials. Patients

who withdrew prematurely from any trial due to adverse

experiences were characterized as those who either gave adverse
experiences as their principal reason for withdrawal or who had

data from the CR? indicating an adverse experience at the time of

the withdrawal. Other categories for premature termination were

(i)investigator decision based upon investigator’s judgement that
continued treatment was not in the best interest of the patient,

(ii)pregnancy, (iii)poor compliance, (iv)progrecsive disease.
(v)loss to follow—up, and (vi)patient decision (under this fall
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patient's decision to discontinue for any reason other than
adverse events).

Early phase II-III studies revealed no significant laboratory

abnormalities, hence the investigators decided to perform
laboratory testing at three to six month month intervals.

However, due to the reported adverse events of local skin
reactions and "systemic reaction”s in phase I studies and early

phase II—III studies, the investigators made special note of
capturing these adverse events in subsequent studies.

d. Review of Specific Definitions

Treatment emergent adverse events were interpreted properly by
the sponsor: all adverse events, whether considered drug related

or not were reported.

The term "systemic reaction" is an underlying theme throughout
the 158. This is a term or rather a case definition that the

sponsor uses in an attempt to classify a confusing event. which

has defied clinical description. This "systemic reaction" groups
a series of adverse events that are "transient, self-limited

reactions immediately following subcutaneous injection“ of the
drug. The issue of this "reaction" came to light in 1987, when

Dr. Bornstein coined it as a ”vasomotor response." Later, upon

the suggestion of this division, clinical consultants devised a

case definition for these concurrently Occurring adverse events

and the term "systemic reaction" was utilized as an umbrella for

these events. The adverse events that characterize the case
definition of "systemic reaction" are "vasodilatation or chest

pain with palpitations, anxiety, and/or dyspnea". Hence any

patient with a reported adverse event of vasodilatation or chest

pain and an additional concomitant report of palpitations,
anxiety, and/or dyspnea would be classified as a patient that

experienced "systemic reaction". In this reviewer‘s opinion. the
sponsor's arbitrary case definition for "systemic reaction" is

restrictive. for example, the symptoms of "vasodilatation", chest

pain, palpitations, anxiety, angioedema, flushing, urticaria,
constriction of the throat and dyspnea might be all relevant.

There appears to be a clear event that triggers the simultaneous
appearance of some of these adverse events. A discussion with the

sponsor to reach an appropriate case definition with a broader

grouping of adverse events under this umbrella may be needed.
This may facilitate future surveillance and reporting of the
"systemic reaction".

Vasodilatation is a COSTART term that the sponsor has used as a

blanket term to describe a multitude of reported events, such as

"blood rushing to head, diffuse flush, face redness, flushed and

warm skin" and many other symptoms that impart the idea of
flushing, redness and wanmth.
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Angioedema was not listed as a COSTART term by the sponsor in the
dictionary of adverse events of this submission. Additionally,

"angioedema" was not among the patient or investigator reported
adverse events, however there were symptoms listed under
'vasodilatation' and "facial edema" that may be consistent with

angioedema.

e. rindinge From the Audit

An audit of CRFs and Patient Narratives (PNs) was performed. as
mentioned above. A random sample was reviewed and there were no

contradictions or misreporting.

Due to the lack of indexing and cross referencing, it is not
possible to perform an audit to validate the proper transfer of

the adverse events from the CRFs to the data listings.

4. Quality of Adverse Events SuIVeillance in the Development

Program

A review of the CRFs revealed a rather thorough surveillance of

the spontaneous reporting of the adverse events at every visit.
But, it was not possible to certify the transfer of these reports

to the data listings or verify their coding due to absence of

cross-referencing and indexing. Aside from the spontaneous
reporting system, surveillance or searches for specific adverse

events were lacking. Another major weakness of the submission
(this is common to almost all NDAs) is the total absence of

clinical descriptions,of the adverse events in the CRFs. Issues
of co—morbidity, previous history, workup, follow-up, clinical

characterization of a symptom, special testing, special treatment
and start and stop dates of a symptom are usually not addressed

in the CRFs. Occasionally, PNs may shed some light on these

issues, but most PNs are very scanty and when not reflective of
the contents of the CRF a reviewer can not determine their

reliability. When the above were requested, the sponsor made a

genuine attempt to be as comprehensive as possible and submitted
a data listing of the adverse events that attempted to

characterize them. But these were tables of the reported events,

which revealed when and how often they oCCurred and whether the

investigator considered them drug related or not. Although
helpful, by no means these tables are explanatory when it comes

to specific adverse events that need further investigation.
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5. Study Population and Demographics

There are three adequate and well~controlled trials (01-9001 with
its extension 90018, BR-l and BR-Z) in this submission. The

safety data presentations of this review will concentrate on
these controlled studies, without disregarding the other studies

and the entire safety database.

Study 01-9001, the largest of the controlled studies is a two- :
year, placebo-controlled, randomized, parallel-group, double-

blind study involving 251 patients (Cop-1 125 and placebo 126).
Patients 18-45 years of age, who met the protocol criteria of RR—
MS were enrolled. Aside from the various efficacy outcome
measures, the sponsor's safety analysis included looking at

relapse episodes, hospitalizations, antibody levels, and
clinically significant effects on vital signs, ECG or laboratory
abnormalities. At the end of the two years of assigned treatment,
the patients had the option of continuing on the same treatment
under blinded conditions. 80% of Cop-1 patients and 83% of
placebo patients from the original enrollment groups decided to
extend their treatment for 35 months.

a. Extent of Exposure

The number of unique normal subjects and patients receiving Cop-1
worldwide is as follows:

Phase I (Clinical Pharmacology)

Drug Number of Patients

Cop—1 49

Phase II-III (Clinical Trials)

Drug Number of Patients

Cop-1 852
Placebo 206

The total clinical program (excluding the clinical pharmacology
' trials) consists of 11 clinical trials in which a total of 352 .2.

patients with MS have been exposed. Of 779 patients with RR-MS

exposed to Cop-l, 670 were exposed for at least 6 months; 490
received the drug for at least 12 months, 290 for at least 2

years, 37 for at least 3 years, 15 for at least 5 years,and 4 for
at least 10 years. With the exception of 63 patients in one trial

in which the drug was administered at a dose of 20 mg every other

day, all the rest were administered a single daily dose of 20 mg.

A total of 73 patients (BR-2 and BR—3) with CP+MS were exposed to

Cop—1. In trial BR-2 the dose was 15 mg twice daily and in trial
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BR-3, 20 mg once daily.

Due to missing data, precise information on patient years of
exposure for the entire database is difficult to assess. Table

5.a.1 displays the exposure for the studies with reliable data:

TdfleSJJ

DunuhnofflukntEnnuutkahuna!Yans

Type of Trial

Controlled Tn'als 150

(900119001E. BR--1) Patient Years 338. T

Unumumthhms 586

(9002,1110-1.1110-2) Patient Years 753.?

N

PafientYeam

 
b. Extent of Exposure by Dose

Appendices 5.b.1 and 5.b.2 Show the number of patients with RR-MS
and CP-MS exposed to Cop-1. For all practical purposes, this NDA

is a single dose exposure development (20 mg subcutaneous
injections once daily).

c. Extent of Exposure.by Disease Type

Relatively few patients with CP-MS were enrolled into the
studies.

d. Demographics

Appendix 5.d.1 shows the demographics of all RR—MS studies, 5.d.2
the RR-MS controlled trials and 5.d.3 the CP-MS controlled trial.

The RR—MS patients receiving the drug in these trials are

representative in terms of demographic and disease characteristic
of those likely to receive the drug after it is marketed. Each of
the trials had more females than males, consistent with the

overall MS population. The ages ranged from 18-68, with an “r

average age of 30 years.
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6. Review of Deaths

In the Cop-1 RDA. a total of 7 patient deaths were reported
across all the clinical studies. These 7 deaths are summarized in

Appendix 6.1. Two of the deaths were in RR-MS patients and the
remaining five were from the CP-MS cohort.

There is no duration of exposure data from studies BR—3 and BR-Z
(GP-HS trials), where 5 deaths occurred, hence it was not

feasible to assess a crude rate of mortality and the mortality
adjusted for time of exposure to drug. The 2 other deaths

occurred in study 1110-1, an uncontrolled open label study. There

were no deaths reported in the placebo group.

The patient narratives (PNs) and the CRFs on these patients are

not very revealing. For all practical purposes, there is no
information provided on one patient (#2039, study BR—3). For the
rest, I relied upon sketchy PNs.‘Most had no post mortems
performed. Patient #8501 from study 1110-1 may have had a post
mortem (there are conflicting reports about whether there was a

post mortem or not). in any case there is no appended report and
the PN simply states that nothing significant was noted. The
sponsor could not provide.any further information on these
deaths.

Two deaths are noteworthy for their possible association with a
group of adverse events falling under the case definition of
"systemic reaction“ (discussed above and in greater detail below

in section 10). Patient 01-2036 frOm study BR-3, a 46 year old
male expired after approximately 3 years of treatment with Cop-1.
2 years into treatment. the patient started experiencing symptoms
consistent with the description of "systemic reaction". The
patient started reporting these symptoms two weeks prior to
lapsing into an unexplained "coma". While hospitalized he
continued receiving injections of Cop—1 and the family reported

recurrences of the same symptoms (chest tightness, dyspnea with
constriction of the throat and anxiety). The patient expired in
the process of changing of his tracheostomy tube.

Patient 01-2039 from study BR—3, a 48 year old female expired

after approximately 1.5 years of treatment with Cop-1. The case
report form covers the treatment period up to two weeks prior to

termination of study and a month prior to death. During this
time, the patient reported symptoms consistent with the
description of "systemic reaction“ including constriction of the
throat. There are no further details.

It is difficult to draw any conclusion regarding the causal

relationship of the deaths to "systemic reaction". and hence to
study medication.
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7. Review of Serious Events

The Code of Federal Regulations (CFR) defines serious adverse

events as "...any experience that is fatal or life-threatening,

is permanently disabling, requires inpatient hospitalization, or
is a congenital anomaly, cancer, or overdose" (21 CFR § 312.32).

Of note, there was an apriori arrangement between the sponsor and
agency, where the sponsor was allowed to separate

hospitalizations from serious adverse events. For example, if a :
patient suffered an MI and was subsequently hospitalized, the
patient would be reported under the serious AEs for the MI.
However, a patient hospitalized due to an accident would not be
reported under the serious A38 but would be listed under

hospitalizations. There is separate reporting for all
hospitalized patients.

The overall incidence rates of serious adverse events were

reported to be 6.5% (55/844) in the Cop—1 group and 6.0% (16/206)
in the placebo group. There were no serious adverse events

reported in study BR-1, while in the other two controlled trials

the incidence was raported to be 28.6% (36/176) in the Cop-1
group and 12.7% (23/131) in the placebo group. The overall
(including phase I) incidence rates of hospitalizations are

reported to be 6.5% (58/893, of which 19 were secondary to
aggravation of MS) in the C0p—1 group and 13.6% (28/206, of which
23 were secondary to MS) in the placebo group. In the controlled
trials the incidence was reported to be 10.9% (22/201, of which

14 were secondary to MS) in the Cop-1 group and 13.6% (28/206, of

which 23 were secondary to MS) in the placebo group.

Additionally, incidence rates of serious events (as defined by
the CPR) are reported under specific headings (review of systems.

etc.). It should be noted. once again that most information (CRFs
and PNs) is very sketchy, when available, and to draw conclusions

as to whether an event is drug related or not is very difficult.
Nonetheless, an attempt was made to classify the events as drug
related or not and lists prepared (if a case falls under the
related category, it simply means that in this reviewer's

clinical jugdement from reading the sketchy PNs, there is no

strong evidence to rule out disassociation from the drug).
Appendices 13.1 and 13.2 display a listing of drug unrelated
serious adverse events and hospitalizations and appendix 13.3 .1,
displays a listing of serious adverse events that may possibly be
drug related. These appendices closely resemble the information

and tables provided by the sponsor. In the text, some cases of
interest that are thought to be possibly causally related to -~.
treatment are discussed (e.g. the two death cases). The incidence ..

rates are low and not sufficient to relate causality on a
statistical basis.
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8. Review at Dropouts

a Overall Pattern of Dropouts

When all studies are taken into consideration, both controlled

and uncontrolled. approximately 23.7% (200/844) of Cop-1 assigned
patients dropped out (this probably reflects longer duration of
treatment in the uncontrolled studies) and 16.0% (33/206) for

placebo. The highest dropout rate in the placebo group is due to :
patient decision (8.74%), while the highest rate of dropout in
the Cop-1 group is for adverse reactions (7.5%). Over the entire
database, with 49 patients treated in clinical pharmacology’
studies and 844 in phase II-III studies, a total of 72

(72/893:B.1%) patients terminated prematurely due to an adverse
event.

Table B.a summarizes the reasons for patients's premature
terminations in the database for'the RR-MS controlled trials of

the phase 2—3 studies:

Table 8.:

Distribution of Patients (RR-MS) who Prenatal-fly Terminated Treatment

mm...COP 1 Placebo COP-l C—OP-lPlace
N=125N=126N=25N-150 N-lSl

Adverse I

Investigator
Decision

Patient 7 17 7

Decision

Protocol

Violation

Disease

Progression

Treatment

Failure

Lost to

Follow-up

' --- I _-
28(22‘5) 29(23‘12) 302%) 406%) 31015) 334225)
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In the RR-MS controlled trials the treatment groups of Cop-1 and

placebo are similar in the total number of dropouts. The main
reason for dropouts in the Cop-1 arm is adverse experience, while

in the placebo, patient decision and protocol violation. The
sponsor's explanation of "patient decision" is discontinuation by
patient for any reason other than adverse events.

Table B.b summarizes the reasons for patients's premature
terminations in the database for the CP-MS controlled trials of

the phase 2-3 studies:

Table lb

IlnflmnhnofPuknu(CR+fiDwtoPnnunndw1Ennhnud1hnnnuu

COP-l

(N=51) (NI-55)

 
 

 

Reason Discontinued  

  

 

Adverse Experience

investigator’s Decision  
   

 

Patient Decision

Protocol Violation 
 
 

Disease Progression

 
 

Treatment qure

Lost to Follow-up 
 

In the Cop-1 arm of trial BR-Z, the main reason for dropout is

disease progression and adverse experience, while in the placebo,
disease progression and patient decision.

b. Dropout Secondary to Adverse Evants

Appendices 7.b.1 and 7.b.2 display all patients who dropped out

secondary to an adverse event occurrence in the placebo—
controlled studies. The most common adverse event associated with

dropout was injection site reaction (all injection site reactions
combined: 13/201-6.5% for Cop-1 and 2/206-1% for placebo, in
trials 01—9001, BR-l and BR-2). ”systemic reaction" is not listed

as a separate adverse event, but based on the definition of
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I'systemic reaction' not more than four patients could have

dropped out secondary to “systemic reaction“ from all three

studies, since only one patient dropped out secondary to chest

pain and 3 secondary to vasodilatation.
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9. Other Safety Findings

s. ADR Incidence Table And A! Lists

Appendices 9.a.1, 9.a.2 and 9.a.3 display the incidence of
adverse events in the placebo-controlled studies 01-9001, BR-l
and BR-z, respectively. Because of the small sample size and to
avoid inclusion of every reported adverse event, for study BR-l
and BR-2 the usual e 1% table was replaced with a e 2% table.
Pertinent adverse events are discussed in section 10.e under the

review of systems.

h. Dose Response For Cannon Adverse Events

It is not possible to draw any conclusion about dose response
relationships in this NDA. since all but one (BR-2) trials were
fixed dose (20 mg/day).

c. Common and Drug Related Adverse Events

Adverse events with an incidence of e 5% and reported at least

twice as frequently in the Copolymer—l group as in the placebo
group are displayed in tables 9.c.1, 9.c.2 and 9.c.3.

Copolymcr 1 Clinical Review 15

MYLAN INC. EXHIBIT NO. 1019 Page 82



MYLAN INC.   EXHIBIT NO.  1019   Page 83

Tlhle 9.c.l

Controlled Study 01-9001l01-9WIE

Cudrovucular

Mcnbohc and Nun-mom]

luplnlnry

Stu-I and AMI-dun
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Table 9.c.3

Controlled Study Bil-2

 
 
 

Adverse Experience Number of I’ll-hem (I)

COP-l (N- 51)

 
 

 

  

29 (5‘!)

l9 (31)
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It is apparent that most of the adverse events reported, reflect

the commonly experienced problems with injection site reactions
and symptoms associated with “systemic reactions“. The most

commonly experienced adverse events such as injection site

reactions, chest pain, eye disorder, etc. are discussed in
section 10.a under the review of systems.

d. Adverse Event Incidence Over Phase 2-3 Integrated Primary
Detebeee

Appendix 9.d.1 includes all other adverse events reported from
the clinical trials that are not reported in the incidence : 1%
table (Appendices 9.a 1, 9.a.2 and 9.a.3).
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( 10. Review of Systems
In this section I will concentrate, system by system, on the

commonly reported adverse events. However, aside from reporting
incidence rates and occasional commentary, it is not possible to

analyze specific AEs or cases. As mentioned in section 4, issues

of co-morbidity, previous history, workup, follow-up, clinical
characterization of a symptom, special testing, special treatment
and start and stop dates of a symptom are not available. Aside 1
from symptoms of injection site reactions and the “systemic
reaction", 11 adverse events (eye disorder, weight gain, edema,
facial edema, tremor, confusion, agitation, nystagmus, chest

pain, syncope, and lymphadenopathy) were selected for specific
analysis, because they were the most commonly reported adverse
events in study 01-9001.

For an unknown reason, study 01-9001 had a higher reporting rate
for all the commonly reported AEs, when compared to the other
controlled trials or to the rest of the database. There was no

specific analysis done by the sponsor to clarify the discrepancy
in the reporting frequencies.

s.1 Neurology—-Obviously, a thorough neurologic evaluation and
reporting was performed at every visit to evaluate the effect of
Cop—1 on the progression of MS. There were no seizures reported.

In study 01-9001, tremor (a COSTART term used by the sponsor that

encompassed a series of reported events that included tremor,

tremble. shaky feeling) was reported in 11.2% (14/125) of cop-1
patients and 5.6% (7/126) of placebo patients. In all controlled
trials combined, tremor was reported in 7.5% (15/201) of cop-1

patients and 3.4% (7/206) of placebo patients. The incidence of
tremor overall was reported to be 2.6% (22/844) of cop—1 patients
and 3.4% (7/206) of placebo patients.

In study 01—9001, confusion (a COSTART term used by the sponsor

that encompassed a series of reported events that included
confusion, dazed, disorientation) was reported in 4% (5/125) of

cop~l patients and 0.8% (1/126) of placebo patients. In all
controlled trials combined, confusion was reported in 3% (6/201)

of cop-1 patients and 0.5% (1/206) of placebo patients. The
incidence of confusion overall was reported to be 1.2% (10/844) ‘M'

of cop-1 patients and 0.5% (1/206) of placebo patients.

In study 01—9001, agitation (a COSTART term used by the sponsor
that encompassed a series of reported events that included -—.

agitation, irritation, possible panic attacks, wired feeling) was ..
reported in 5.6% (7/125) of cop-1 patients and 3.2% (4/126) of

placebo patients. In all controlled trials combined, agitation
was reported in 4.5% (9/201) of cop-1 patients and 1.9% (4/206)

of placebo patients. The incidence of agitation overall was
reported to be 1.4% (12/844) of cop—1 patients and 1.9% (4/206)
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of placebo patients.

All three adverse events were COSTART terms for a series of

symptoms reported. There were no specific tests done by the
sponsor to study the three frequently reported neurological
symptoms. In the overall database the incidence rate for serious
AEs related to the nervous system was 1.7%(14/844) in the drug

group and 2.9%(6/206) in the placebo group.

u.2 Opthalmology~-Eye disorder was a COSTART term used by the
sponsor that encompassed a series of reported events that
included stye, eye irritation, eye contusion, “eye problems",
etc.. In study 01-9001, eye disorder was reported in 6.4% (8/125)
of COp-l patients and 0.8% (1/126) of placebo patients. In all
controlled trials combined, eye disorder was reported in 4.5%
(9/201) of cop-1 patients and 0.5% (1/206) of placebo patients.
The incidence of eye disorder overall was reported to be 1.1%

(9/844) of cop-1 patients and 0.5% (1/206) of placebo patients.

Similarly with nystagmus. It was a COSTART term used by the
sponsor that encompassed a series of reported events that

included oscillocopsia, "eye problems", eye jerkiness, etc.. In

study 01-9001, nystagmus was reported in 5% (4/125) of cop-1
patients and 1.6% (2/126) of placebo patients. In all controlled
trials combined, nystagmus was reported in 2.5% (5/201) of cop-1

patients and 1.0% (21/206) of placebo patients. The incidence of
nystagmus overall was reported to be 0.4% {5/844) of cop-1
patients and 1.0% (2/206) of placebo patients.

O

Both these ABS, almost exclusively, seem to be reported in study

01—9001. There were no specific tests done by the sponsor to

study opthalmologic symptoms reported such as doing visual field
studies. No serious AEs were reported fer this system.

a.3 Psychiatry--There were no reported completed suicides in this
NDA submission. One COp-l patient attempted suicide (overdose;

patient #08-813 study 01~9001). The patient recovered without
sequelae.

In a review of the patient narrative summaries, 3 more treatment

emergent suicide attempts (overdoses using other drugs--patients
04-403 and 03-302 study 01-9001 and patient 01-106 study BR-Z).

and a patient (07-712. study 01-9001) with suicidal ideation were
discovered. In the overall database the incidence rate for

serious ABS related to psychiatry was 1.1%(9/844) in the drug

group and 1.0%(2/206) in the placebo group.

a.4 Pulmonary—~No specific tests done. Despite the frequently
reported adverse event of dyspnea ano/or “constriction of the

throat" in association with "systemic reaction", there were no

specific attempts made to do peak flows, spirometry or other
studies to measure the presence and severity of bronchospasm. In
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the overall database the incidence rate for serious AEs related

to pulmonary was 0.4%(3/844) in the drug group and 0% in the
placebo group.

a.4 Cardiovascular--As in pulmonary, symptOms associated with
"systemic reaction" included chest tightness. palpitation and

'vasodilation", but there was no cardiovaBCular testing beyond

the ECG at the termination of the study.

Chest pain was a COSTART term used by the sponsor that
encompassed chest pain and chest tightness. In study 01-9001.
chest pain was reported in 26.4% (33/125) of cop-1 patients'and
10.3% (13/126) of placebo patients. In all controlled trials
combined, chest pain was reported in 22% (44/201) of cop-1

patients and 10.7% (22/206) of placebo patients. The incidence of
chest pain overall was reported to be 10.3% (87/844) of cop-1
patients and 10.7% (22/206) of placebo patients.

This time, studies 01-9001 (33/125=26.4%) and BR—2 (11/51=21.5%)

had a higher reporting rate of chest pain when compared to the
rest of the database (none were reported in BR-I). There was no

explanation regarding the discrepancy in the reporting

frequencies in the different studies.

In trial 9001/9001E, there were 33 cases of chest pain (or

tightness) in the cop-1 group. Included in these numbers are 6

cases that met the sponsor set criteria of "systemic reaction."
In other words, of the 19 cases from trial 9001/90013 that the

sponsor classified as,experiencing ""systemic reaction"" 6 gave

chest pain as their primary symptom. In all cases the chest pain

was reported as a short episode (usually few minutes) not

requiring therapeutic intervention.

As mentioned in section 4, there is total absence of clinical

descriptions of the adverse events in the CRFs. When specific

information regarding the chest pains were requested, the sponsor
made a genuine attempt to be as comprehensive as possible and

submitted a data listing of the adverse event that attempted to

characterize them, but these were tables of the reported events,

that revealed when and how often they occurred and whether the

investigator considered them drug related or not. Although
helpful, by no means these tables answer burning issues of
interest.

In most instances the AE chest pain occurred while as an

outpatient and the patient did not report the event until the

next visit. There are no ECGs done while the episode was in

progress and follow-up ECGs (when done at all, mostly done at
study termination) were not significant. From all cases and
reports reviewed, the indication is that the chest pain or

tightness reported does not lead to any lasting cardiac injury.

From the information provided, it is difficult to assess the
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relationship of time of onset of chest pain to injection of the
drug or placebo, although in some instances it is reported to
occur immediately following injection, but for the vast majority

this information is not provided. Most episodes appear to be
brief, 2/3 of the cases are recurrent (on the average 3

episodes). very few cases discontinued secondary to this AE and
few more had temporary interruption of treatment. Whenever
available, the vast majority of follow-up ECGs are unchanged from
baseline. There is also no evidence to support the hypotheses
whether the drug may or may not cause transient ischemia from

decreased perfusion of the cardiac muscles. Any thoughts

regarding possible transient coronary vessel constriction (as may
occur with cocaine or other drugs) can not be substantiated with
the data provided. Further investigation of this issue is
warranted.

In study 01—9001, syncope was reported in 6.4% (8/125) of cop-1
patients and 3.2% (4/126) of placebo patients. In all controlled
trials combined, syncope was reported in 5% (10/201) of cop-1
patients and 2.4i (5/206) of placebo patients. The incidence of

syncope overall was reported to be 1.3% (11/844) of cop~1
patients and 2.4% (5/206) of placebo patients. As is the case
with chest pain, the causal relationship of syncopal events to

cop-1 is difficult to assess.

In the overall database the incidence rate for serious AEs

related to the cardiovascular system was 0.6%(5/844) in the drug
group and 2.4%(5/206) in the placebo group. Chest pain itself was

reported as a seriousflevent in only 2 patients in study 01-
9001/9001E.

a.5 Rena1--There was no specific testing done, such as looking

for immune complex disease on autopsy specimens.

3.6 Gastrointestinal——No specific focus in AB surveillance or

conduct of Specific testing. In the overall database the

incidence rate for serious AEs related to this system was
1.4%{12/844) in the drug group and 1.0¥(2/206) in the placebo
group.

3.7 Musculoskeleta1--No specific focus in AB surveillance or

conduct of specific testing. In the overall database the ,~

incidence rate for serious AEs related to this system was

1.4%(12/844) in the drug group and 0% in the placebo group.

a.8 Hematologic--No specific focus in AB surveillance or conduct
of Specific testing (such as biopsy) despite the appearance of
lymphadenopathy as a frequent AE.

Lymphadenopathy was a COSTART term used by the sponsor that

encompassed a series of reported events that included swollen
neck lymph glands, groin lymphadenopathy, lump in the groin, lump

Copolymcr 1 Clinical Review 22

MYLAN INC. EXHIBIT NO. 1019 Page 89



MYLAN INC.   EXHIBIT NO.  1019   Page 90

in the left lower quadrant, submandibular swelling, etc.. In

study 01—9001 lymphadenopathy was reported in 18.4% (23/125) of
copw1 patients and 9.5% (12/126) of placebo patients. All
controlled trials combined, lymphadenopathy was reported in 12.4%
(25/201) of cop-1 patients and 5.8% (12/206) of placebo patients.
The incidence of lymphadenopathy overall was reported to be 4.3%
(36/844) of cop-1 patients and 5.8% (12/206) of placebo patients.
Again, the causal relationship of lymphadenopathy events to cop-1
is difficult to assess. :

In the overall database the incidence rate for serious AEs

related to the hematologic/lymphatic system was 0.2%(2/844) in
the drug group and 0% in the placebo group. One of these cases is
of interest: Patient 707, study 01—9001, was a 26 year old female

that after 39 days of cop-1 treatment experienced enlarged lymph
nodes that increased in size with continued treatment. Upon a

temporary stoppage of treatmment due to an unrelated event, the
lymph nodes decreased in size. Upon rechallenge, the lymph nodes

once again were enlarged. An excision biopsy revealed "reactive

nodes in the left groin and the remaining nodes were benign".

Although, the PN mentions a pathology report, it was not attached
and the sponsor states that there is no more information at hand.

s.9 Body as a Whole--No specific fOCus in AB surveillance or

conduct of specific testing.

In study 01—9001, weight gain was reported in 5.6% (7/125) of

cop—1 patients and 0% (0/126) of placebo patients. In all

controlled trials combined, weight gain was reported in 3.5%
(7/201) of cop—1 patients and 0 (0/206) of placebo patients. The

incidence of weight gain overall was reported to be 1.4% (22/844)
of cop-1 patients and 0% (0/206) of placebo patients.

In study 01—9001, edema was reported in 4% (5/125) of cop-1
patients and 0.8% (1/126) of placebo patients. In all controlled
trials combined, edema was reported in 2.5% (5/201) of cop-1
patients and 0.5% (1/206) of placebo patients. The incidence of
edema overall was reported to be 1.4% (12/844) of cop-1 patients

and 0.5% (1/206) of placebo patients.

In study 01-9001, facial edema was reported in 8.8% (11/125) of

cop-1 patients and 1.6% (2/126) of placebo patients. In all ,L'
controlled trials combined, facial edema was reported in 6%

(12/201) of cop—l patients and 1.0% (2/206) of placebo patients.
The incidence of facial edema overall was reported to be 1.8%
(15/844) of cop-1 patients and 1.0% (2/206) of placebo patients.
There were no cases of angioedema reported and angioedema was not

listed under the AEs in the sponsor's dictionary.

All three adverse events were COSTART terms for a series of

symptoms reported. Once again, study 01-9001 had a higher
reporting rate when compared to the other controlled trials and
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to the rest of the database. There were no specific tests dOne by

the Sponsor to either clarify the discrepancy in the reporting
frequencies or to study the reported events.

In the overall database the incidence rate for serious AEs

related to the body as a whole was 4.5%(38/844) in the drug group
and 3.4%(7/206) in the placebo group.

n.10 lndocrino/flotabolic--No specific focus in AB surveillance or

conduct of specific testing. In the overall database the
incidence rate for serious AEs related to this system was

0.2%(2/844) in the drug group and 0% in the placebo group.

a.11 Immunology

Human allergic reactions are caused by immediate release of

mediators from mast cells and basophils after interaction with an

antigen. These mediators. such as histamine, induce the

characteristic clinical signs and symptoms of the allergic

reSponse Activation of the mediators can be both immunologic
(IgE) and non-immunologic (direct activation by the agent without

antibody involvement). For the immunologic process, prior
exposure to the antigen is necessary (Anderson. JAMA 1992;

Champion et al. Br J Dermatol 1969).

Considering the mechanism of action of Cop-1 (activation of T—

cells), and the two most common adverse events (“systemic
reaction" and injection site reaction), the critical issue

becomes whether an immunologic process is responsible for these
effects. A series of studies were performed by the sponsor in an
attempt to discover an etiology for these reactions and thus an

explanation whether the drug is immunogenic or not.

In one such study {placebo-controlled trial 01—9001), serum

samples were monitored every 3 months for the development of Cop—
l reactive antibodies. Results revealed that, antibody levels
reached maximum values within 3—6 months of exposure. 80% of the

patients experienced increases of >150% over baseline levels.

These levels declined subsequently to around 50% above baseline

values in majority of the patients. Placebo treated patients did
not exPerience a significant or Consistent response. The peak

antibody levels in the placebo group (in 80% of the patients were
below 50% over baseline values) were not as high as in the Cop-1
group. Also the peaks in the placebo group were random and

occurring at random timepoints. There is evidence (from animal

and human data) that the Cop—l reactive antibody is IgG and not
198.

Another small study revealed that Cop-1 induced histamine release

from basophils only at very high concentrations: concentrations

much higher than would be expected from regular dosing of 20
mg/day.
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Skin testing of intradermal injections of Cop-1 caused a positive
reaction (a wheel of >5mm) in naive as well as in previously

exposed patients; Prior administration of an antihistaminic agent
(terfenadine) greatly reduced the size of the skin wheal.

Based upon the in vitro, preclinical and above mentioned data,
the sponsor claims that the clinical picture is not consistent
with an allergic sensitization, as there is no memory response

and no associated symptoms. The sponsor goes on to conclude that, z
the formation of antibodies is a 'simple manifestation of its
bioavailabity and antigenicity and is not related to allergic
sensitization“, and the decline in antibody levels upon continued

treatment reflects the tolerance of the antibody producing

system. The sponsor deduces that the antibody is neutral: it does
not interfere with the activity of the drug. The evidence

supporting this claim comes from observation that (i)no matter
how high the antibody levels, they do not interfere with the

mechanism of action of the drug 1activation of T-cells); and

(ii)efficacy data reveal continued effectiveness with continued

exposure to the drug even at highest levels of antibody levels.

The sponsor claims that no correlation was evident between

antibody levels and episodes of "systemic reaction"s. Also there
was no correlation between relapses and reactive antibody levels.
However, in a somewhat inconsistent finding with the above

statement, one small study revealed higher 136 levels among

patients with systemic symptoms than those without adverse
events. The sponsor has no explanation for this finding.

In this reviewer's opinion, the symptOms associated with
"systemic reaction" are consistent with a generalized drug
reaction. It is also apparent that there is activation of

basophils and mast cells by Cop-1. The studies conducted and the

many reported adverse events confirm these statements. To

determine whether an immunologic process (such as systemic

anaphylaxis) or a non-immunologic process (such as generalized

anaphylactoid reaction) is responsible for the effects of the

drug, more data is needed. There are studies and laboratory tests

confirming the absence of IgE in the process. Hence, to refute

the sponsor's claim (that the drug is not immunogenic) is
difficult.

Another concern with this drug are the reports from animal
studies (rats and monkeys) that, following chronic exposure, both

drug and complement were found in the glomeruli of the kidney. No
pathological effects of immune complex deposition were reported. -—_

However, in support of immune complex disease, there were reports a
of fibroid arterial lesions in a number of monkeys and anti-DNA

and antidhistone antibodies in both rats and monkeys. There are

no human studies that investigated autoimmune disorders or immune

complex disease. There is no evidence that Cop-1 causes general
immunosuppression. as there are no reports of increased
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infections in the treated group.

There were no reported serious AEs under this system by the
sponsor, however there were two cases that were reported as

serious AEs and may be classified under this section: Patient 02-
1, study BR-l l'eantperienced sweating, anxiety, vasodilatation and

sensitivity at the injection site and syncope.“ Patient improved
with treatment for anaphylaxis and was not discontinued. This AE
could very well have been a ''systemic reaction", but it did not :

qualify as defined by the sponsor. and Patient 3428, study 1110-

1, was a 31 year old female that after 25 day of cop--1 treatment
experienced sysmptoms of injection site erythema and
hypersensitivity lasting 2 days. 8 days later experienced the
same symptoms and was given a diagnosis of “serum sickness

(arthus phenomenon)“. Patient improved with discontinuation.

a.11.1 'systenic reaction“

"Systemic reaction'I is the "adverse event" of greatest notoriety
in this submission. This is a term or rather a case definition

that the sponsor uses in an attempt to classify a confusing
event, which has defied clinical description. As mentioned
before, this "systemic reaction'' was an arbitrary definition used

by the sponsor that attempts to group a series of adverse events

that are "transient, self-limited reactions immediately following
subcutaneous injection“ of the drug. The term “systemic reaction"
was utilized as an umbrella for the concurrent AEs of

"vasodilatation or chest pain with palpitations, anxiety, and/or

dyspnea". Hence any patient with a reported adverse event of
vasodilatation or chest pain and a simultaneous report of

palpitations, anxiety, and/or dyspnea was classified as a patient

that experienced "systemic reaction."

Vasodilatation is a COSTART term that the sponsor has used as a

blanket term to describe a multitude of reported events, such as

"blood rushing to head, diffuse flush, face redness, flushed and

warm skin" and many other symptoms that impart the idea of

flushing, redness and warmth. Angioedema is not listed as a

COSTART term by the sponsor in the dictionary of adverse events
of this submission. Additionally, "angioedema" is not among the
patient or investigator reported adverse events, however there

are symptoms listed under 'vasodilatation" and "facial edema" ,_

that may be consistent with angioedema.

As presented in the 185 (using the sponsor's case definition). no
episodes of "systemic reaction" were reported in the clinical

pharmacology studies and of 844 patients in the clinical trials,

87 (10,31%) reported at least one such episode. Of these 87

patients, 52 reported only one episode, 17 had two episodes, 11
had three, 4 had four, 2 had five, no patient reported 6 episodes
and one patient reported a total of 7 episodes.
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Table 10.b.1 documents the incidence of I'systemic reaction"s in

study # 01-9001.

le10 10.b.1

Cop-l Pluto
{Fl-125} (Fl-126)

 
The 4 placebo patients in this table also met the sponsor set
criteria of ''systemic reaction".

In this reviewer's Opinion, the sponsor's arbitrary case
definition for "systemic reaction" is restrictive in the number

of symptoms used under its umbrella. The symptoms of

"vasodilatation", chest pain, palpitations, anxiety, angioedema,

flushing, urticaria. constriction of the throat and dyspnea may
be all reflective of "systemic reaction'I and relevant to this

"adverse event". For example, if any three of these symptoms
qualified as a "systemic reaction" the incidence then will be

higher. Appendix 10.b.1 displays such a list of patients that

could be designated as having experienced "systemic reaction."
This list was compiled from patient narratives of only two
groups: premature terminations and hospitalizations. This list
reveals a high frequency of recurrent episodes of this adverse
event. Obviously, the list is not comprehensive.

It is apparent that these reactions may occur at any time
interval during exposure and may occur only once or may have an
irregular episodic pat: rn. of special note, the time to first

occurrence of most cases of the "systemic reaction" averages
several months after initiation of copwl, and as mentioned

earlier, some experience only one episode while it is recurrent
with others.

Aside from the case definition and the true etiology of this
"systemic reaction,“ the question arises, as to whether the

grouping of the individual adverse events that designate this
"syndrome or systemic reaction" is misleading. The individual

adverse events may completely be separate entities occurring

together only coincidentally. This scenario is highly unlikely.
But, in view of the seriousness of adverse events such as chest

pain, it is only wise to consider this possibility. Also, the two

death cases discussed in section 6, though can not be directly
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linked to I'systemic reaction“. are worisome and a relationship
can not be ruled out, in view of lack of details.

Although there is no evidence to support it, the sponsor puts
forth a hypothesis that a possible trigger of the events may be
secondary to injecting the drig into the wrong location (blood
vessels instead of subcutaneously). Ascribing a causal
relationship of the 'systemic reaction' to the study drug is not
in dispute. The difficulty lies in describing an etiology for it. :
The majority of cases may fall into the category as defined by
the sponsor: "simple manifestation of its bioavailabity and
antigenicity and is not related to allergic sensitization'—-most
likely mediated by non-immunologic mechanisms, i.e. direct
activation of mediators.

There are few cases where an explanation of a true allergic

manifestation (urticaria, angioedema, bronchospasm, etc.) of Cop-
1 is plausible. In others. the possibility of immune-complex
disease should also merit consideration. In some animal studies,

there was evidence of immune complex formation and complement

deposition. From the available human data, it is difficult to

confirm this hypothesis, since there are no skin biopsies, renal
tests, and autopsies provided on these patients. For immune-
complex formation a high antigen load is necessary. There is
evidence of rise in IgG antibody, but with continued treatment
there is a decline in the levels. There are also conflicting

reports of the association of IgG levels with the adverse event.

Also, the almost always prevalent symptom of fever in immune-

complex disease was missing in these patients.

The sponsor concludes that the “systemic reaction" is non-

immunologic. I would venture that different patients may react
differently: in some, drug allergy is a possibility, in the

majority, it very well may be a non-immunologic process, and in
others, immune—complex disease can not be ruled out. Currently,

there is no convincing human data to support any of these
hypotheses.

a.12 Skin-—In the overall database the incidence rate for serious

AEs related to this system was 0.4%(3/644) in the drug group and
0% in the placebo group. Most noteworthy issue here is the
injection site reactions: *_

e.12.1 Injection Site Reaction

The most commonly occurring adverse events attributable to cop—l

were reactions at the site of injection (the incidence in study

01-9001/9001E was 90% of patients treated with cop—1 and 60% of

patients treated with placebo). These are also the most common
AEs associated with premature discontinuations. Injection site

pain, erythema, pruritus and ecchymosis were the major

complaints.
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The joint occurrence of injection site reactions to "systemic

reaction" was examined to analyze a possible relationship. In
study 01-9001/90012, of the 19 patients that reported “systemic

reaction" only 5 reported any moderate or severe local injection
site reaction, and Only one of the five reported the two events

at the same time. It does not appear that experiencing a moderate
or severe local injection site reaction is predictive of

IIsystemic reaction“.

The presentation of timing of symptoms and severity varied from
immediate reactions post injection to reactions appearing with
chronic exposure. As in the case of “systemic reaction'I there is
no evidence to support or refute the sponsor's claim that a

possible trigger for this adverse event may be the injection of
the drug into the wrong location (blood vessels instead of
subcutaneously). It is the sponsor's claim that the immediate

local reaction is most likely mediated by non-immunologic
mechanisms. i.e. direct activation of mediators and release of

histamine by Cop-1 without IgE release. Unfortunately. no skin
biopsies were done On these cases to shed more light on this
issue.
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11. Laboratory rindings, ICG and Vital signs

a. Laboratory findings

The sponsor has submitted an analysis of the laboratory data and
tabulated the results. The sponsor has not used the analysis
approach recommended by this division: incidence tables.
tabulations of the statistical summary of mean changes from
baseline or other shift tables. Nonetheless. since there are no :

significant abnormalities noted in my review, it was decided not
to make a request to reanalyze the data. but simply to document
the findings. In the controlled trials, laboratory testing was
performed at every visit (every three months). while in the other

studies laboratory testing was done at 3-6 month intervals. Under
th e laboratory section only one placebo patient was reported
with a serious chemistry AB. The data of the controlled trials
(as presented below) reflects the overall database and no
particular issues of concern were noted. -

s.1 Serum Chemistry

Appendix 11.a.1.1 lists the criteria (used by DNDP) and incidence
of clinically significant-chemistry laboratory abnormalities in
the controlled trials. As this table indicates, there are no

areas of concern regarding chemistry abnormalities in the
available data and none of the changes can be causally ascribed
to Cop-1.

a.2 Hematology ,

Appendix 11.a.2.1 lists the sponsor's criteria and incidence of

clinically significant hematology laboratory abnormalities in the
controlled trials. As this table indicates, there are no areas of

concern regarding hematology abnormalities in the available data

and the changes can not be causally ascribed to Cop-1.

a.3 Urine Analysis

There were no reports of serious adverse experiences or

premature terminations due to abnormalities in urinalysis
parameters. For this section, no individual cases were reviewed.

From the available data it is apparent that no particular urine ..
analysis abnormality can be attributed to Cop-1.

b. ECG Findings

ECGs. at baseline and termination were performed in the large
controlled trial 01-9001/9001E. A review of each ECG abnormality

reported, revealed no particular tendencies and no overall

increase of adverse events were noted when compared to placebo.

Cop-1 does not appear to induce heart rate, PR, QRS, or QTc_
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interval abnormalities.

c. Vital signs

Appendix 11.c.1 lists the criteria and incidence of clinically
significant Vital Signs abnormalities in the controlled trials.
Evaluation of postbaseline shifts for vital signs disclosed no
differences between the Cop-1 and the placebo groups.

In animal studies, hypotensive effects were reported. Also. from
human cell culture studies, Cop-1 was shown to induce release of
interleukin-2. a cytokine that can initiate the release of Other

cytokines that may destabilize the cardiovascular system. Despite
these findings, there is no clinical data to raise concern.
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12. Effect of Age end Gender on Adverse Event Incidence

Age based analysis is not possible to perform. There was only one
patient above the age of 65 enrolled in the clinical trials. No
reliable analyses of adverse event incidences on the basis of

gender were performed. Tabulations provided by the sponsor
revealed that in the large placebo-controlled trial few more
females receiving cop-1 reported 'vasodilatation and
lymphadenOpathy".

13. Important Events Considered “ct Drug Releted

The definition of a serious adverse event is given above in

section 9. All CRFs and patient narratives provided on serious
adverse events and hospitalizations were reviewed and appendix

13.1 displays a listing of such adverse events for Cop-1 that in
this reviewer's opinion are not attributed to treatment. Also,
appendix 13.2 displays a listing‘of hospitalizations that in this
reviewer's opinion are not attributed to treatment. Please note
that fatalities have already been included in Appendix 6.1 and

are not repeated in Appendices 13.1 and 13.2.

14. Human Reproductive Date

Pregnancy was an exclusion criterion for enrollment. Seven
patients became pregnant while being treated with Cop—1 in the
phase II-III studies.

Three of the patients.electively terminated the pregnancies.
Three other patients withdrew form the study after 424, 714 and

905 days of treatment and their pregnancies were uneventful
resulting in births of normal healthy babies. No information is

available regarding the seventh patient.

15. Overdose Experience

During the worldwide development of Cop-1 there was one attempted

overdose using Cop-l as the agent. Patient 08—813 from study 01-
9001 injected four doses (80 mg total) of Cop—l with no reported
adverse events.

16. Withdrawal Phenomenon/Abuse Potential

No specific studies to evaluate the effects of withdrawal from

Cop-1 were performed.

In addition, the sponsor does not report any studies to evaluate

i :ances of Cop-1 abuse or dependence. There was lack of

Vuiuntary and persistent dose escalation by patients. Overall,

there seems to be no evidence of withdrawal phenomenon or abuse
potential for this drug.
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17. Summary of Drug Interactions

a. Drug-Demographic Interactions

The sponsor has not performed any studies to assess the effects

of age on the pharmacokinetics of Cop-1.

b. Drug-Disease Internetions

The sponsor has not performed any studies to explore drug-disease
interactions.

c. Drug-Drug Interactions

The sponsor has not performed any studies to explore interactions
of Cop—1 with other drugs.
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18. Labeling Review

The latest version of the annotated labeling (submitted 3/26/96).

falls short on a clear discription and definition for the

"systemic reaction“, calling it a "transient, self-limited
reaction". Also, there are no highlights of the commonly

occurring AEs, except for the presentation of the >2t incidence
AB tabie of ABS from study 01-9001/9001E.

19. Conclusions

Cop-1 is a synthetic basic c0polymer of random amino acids that
has been shown to be effective in suppression of EAE and is
presented in this NDA as a candidate drug for the treatment of
RR-MS.

Cop-l is thought to initiate an immunomodulatory action at the

site of injection. Therapeutic effects are then mediated by
systemic distribution of locally activated T-cells. Based on

animal studies, the drug is rapidly degraded at the site of
injection and serum concentrations of the drug in humans are
presumed to be low or undetectable following subcutaneous

administration of 20 mg once-daily.

Ascribing a causal relationship to the treatment emergent adverse

events grouped under the sponsor's definition of "systemic

reaction" and injection site reaction seen with cop—1 is not in

dispute. but describing an etiology is elusive. There are few

cases where an explanation of a true allergic manifestation of

Cop-l is plausible. The majority of cases may fall into the

category as defined by the sponsor "simple manifestation of its

bioavailabity and antigenicity and not related to allergic

sensitization": most likely mediated by non—immunologic
mechanisms, i.e. direct activation of mediators. The sponsor

concludes that the treatment emergent adverse events are non-

immunologic.

Ascribing a causal relationship to the other cammonly reported
treatment emergent adverse events such as chest pain is not

possible with the data and explanations available. In summary,

the main safety concerns for this NDA are the AEs grouped by the

sponsor as "systemic reaction" and injection site reactions. More

data is needed to determine whether an immunologic process (such
as systemic anaphylaxis) or a non-immunologic process (such as
generalized anaphylactoid reaction) is responsible for the

effects of the drug. Hence, to refute the sponsor's claim that
the drug is not immunogenic is difficult.

20. Recommendations

In my opinion, the New Drug Application for Cop«1 is approvable

from a safety standpoint if the efficacy review finds the drug to
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be efficacious. However, to further support the safe and
effective use of Cop-1, it is recommended that the following

issues be explored by the sponsor:

(iiA cla ification of the pharmacokinetics of the drug in humans.

There is evidence from rat studies that with chronic exposure the

systemic distribution of larger components of the drug increases;

(ii)Dose-response and dose-ranging studies should be performed.

Is 20 mg the optimum dose? Are daily injections necessary?

(iiiiA study to rule out autoimmune disease in humans. There were

reports of fibroid arterial lesions in a number of monkeys and

anti-DNA and anti-histone antibodies in both rats and monkeys;

(iv)A study to rule out immune complex disease in humans. In
animal studies (rats and monkeys), following chronic exposure,
both drug and complement could be found in the glomeruli of the
kidney,-

(v)A study to clarify the etiology of injection site reactions.

This may be in the form of skin biopsies;

(viiA study to characterize and understand the adverse event

"chest pain/tightness" to rule out transient ischemic chaiges;

(vii)A study to better characterize and understand the ““systemic

reaction"s" after an agreed upon case definition is formulated;
O

(viii)Postmarketing surveillance for evidence of vasculitis,

immune complex disease, autoimmune disease, serum sickness

glomerulonephritis, or other systemic effects of immune mediated
diseases;

(ix)A discussion with the sponsor to reach an appropriate case
definition for ""systemic reaction"". A broader grouping of

adverse events under this umbrella may be neCessary. This may
facilitate future surveillance and reporting of the “"systemic
reaction""; and

(xiRevise the labeling.

 
 

hn Dikran Balian, M.D. Date

linical Reviewer Safety Group,

Div. of Neuropharmacologic Drug Products

Orig. NDA 20-622;
RFD—120 Div. File

RFD-120 GBurkhart\RKatz\TWheelous\JRouzer-Kammeyer\JBalian
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( APPENDICES
APPENDIX 5.b.l

Number of Patients with RR-MS Exposed to 20 In; Cop-l Dally - Duration of Exposure (Trill: 0|-
!JOOIMIE, BR-l, 01-9002. lilo-l. 1110-1. BR-J)

d

0

£303%

87

31034120

Total Patient
Years
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.l-h-

APPENDHX 5.b.2

Duration of Exposure: 30 an; Cop-l Dally

CP-MS‘. Controlled Study Bil-2

Numbef of Patients in

Study at each Interval

 
-Total patient months wew not calculated because

precise startlstop dates are not available for any patient.
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APPENDIX 5.“

Dcmognphlcs
All Studios In RR-MS Patients

(Ml/90013, BR—I, 9002, 1110-]. IMO-2 Ind BR-3)

Weight {kg)' N=696
Mean 1 SD 63.2 1 14.9'

Range . 39.0 — 131.8'

Sex N=729

Male N (11.) 255 (33)

Female N (11) 517 (67)

Race ° -

Caucasian N ('36)

Non Caucasian N 0%)

Unknown ° N (Va)

' Data are not available in study BR-‘l and BR-3
° Data are not avaiiabla in studies 1110-1 and 1110-2.

c Study BR«3
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N=151

4o (27)

1 1 1 (7a)

N=151

143 (95)

3 (5)
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APPENDIX S.d.1

Demographics
Controlled Studies in RR-MS Patients

(900119001!) and BR-l)

 

 

 
 

 

 

  

cop-1 Phoebe

(24:150) (N=151)

33.8 : 5.6 8:6.1
19 ~ 48 19 - 43

70.51110 67.41161

Range 41.7-1263 409-1383

Male N (91,) 43132) 40126)
Female N 1%) 102 (68) 111 (74)

Caucasian ($6) 141 (94)

Non Caucasian 1%) 9 (5)

' Data are not available in studies BR-1 and BR-3

Weight (kg)‘
Mean 1 SD

 

  

 
  

  

  

APPENDIX 5.d.3

Demographics

Controlled Study in CP-MS Patients
(BR-2)

 

 
 

 
 

  

 
 
 

 
 
 

Sex

Male N (”/o)

Female N (‘16)

N=51

23 (45.1)

28 (54.9)

N= 55

25(455)

30(515)

   

 

Race

Caucasian N ('6)

Non Caucasian N (93)
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.-—.. V..- - -u-..—.-. .7

APPENDIX 6.!

SUMMARY OF ?ATIENT DEATHS

Study Pnu‘ent Tmtme ' Months Highest
Number Number at Age in Dose Cause of Death

0mm ‘7 Study (ms/day)

Bil-2 0]- Cap 1 Complications of

57! mogliohlutouu

(6 months following

premmu'e

lamination)

mheostomy

[El
2039

  
  

  
 

 

 
 

 
 

  
 
 

 

 

 

 

Unspecified

(Pneumonia and '
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Appendix 7.b.l

Adam Experiences for which any Fluent Discontinued Therapy

HIE
Skin and Appendices

 
1
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Appendix 1.b.2

Advuu Expedm Fou- Whld: Any Fluent Discontinued Thu-aw. Study Bil-2‘

Nervous anxiety 1

depression 1

2

hypcnoru'a l

tremor 2

Skin and Appendages

‘Chronic Progressive MS study

Body System MVCI'IC Explnencc GOP-I ”who
(N-Sl) 01-55)

mm —: _

m = -inflammation

mmm . _
—: _
—1 _
m 1 _
mm m : _

Cardiovascular hypotension 1— _
7"“ _

mun-w- 2 “ _
mm 1 _

_
_
_
_
_

O
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Appendix 9...]

Incidence of Advene Cllnlell Experiences (2 1%)

Controlled Study monsoon»:

  

 
 
 

 

Copolymer-l Placebo

(NI-125) 04-126)
 
 

Body System

Adverse Clinical Experience

.\°

 

 
 
 

  

Body a Whole

Abdominal Pam

Abscess

Allergic Reaction

Allergic Rhinitis ' 7

Asthenia

Back Pain

~3333 Ace

—-uw—-----.l NNu4:--'P NO--N
Bacterial Infection

Chest Pain

Cyst '

  Drug Reaction 

  

 

 
 
 

Face Edema

 Flank Pain

Flu Syndrome m

—m

IIIJCCIIOH Site Hemorrhage I
Injection Site lnduration m
Injection Site Inflammation .

Copolymer I Clinical Review 4 3

(3go3-90au honO\onIIMN
.

- .56'.48 QNW all!     
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.p—q.

   
 

Placebo

(N=~126)

   
Body System Copolymer-l

Adverse Clinical Experience (N-=l25)

Injection Site Mass

lniection Site Pain

3

vi fl U NinZ Noun-.iu

N_O’\h 1'4o

  

  

1.» 37‘ U!a
uon J»Injection Site Pruritus

 

 
 

 

 
  
 
 

Injection Site Reaction

Injection Site Urticarin

Injection Site Welt

h

r‘r'P w—ON
Cardiovascular

Hypertension 0.8

 Migraine

Tachycardia

Vasodilatation

fi—— :4.“NPP'r-‘P.NA-#WNNN
Digestive

 
  
 
 

  

Anorexia

Bowel Urgency

N Nray-9 .35Mas-It
N—l 9:0 ON

Dyspepsia

Dysphagia

 

 

 
  

5‘ anGastroenteritis

Gastrointestinal Disorder
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Body System Copolymer-l

Adverse Clinical Experience ('N=125)

 

  
  

\

:3“

Oral Moniliasis

Rectal Disorder

Salivary Gland Enlargement

Tooth Caries

Tooth Disorder

Z

I'-

b-lNLa)I.»
O

a».N°
N«L

Ulccrative Stomatitis

Z

'6

P.N uhJh
Vomiting

Hemic and Lymphatic

Ecchymosis

l
l-fld NN

Lymphadenopathy

Metabolic and Numtional

Edema

Peripheral Edema

Weight Gain

Musculoskeletai

Anhralgia

m
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f..-

Body System Copolyrner-l Placebo
Adverse Clinical Experience (N==l25) (N=126)

%a"

u2

Sleep Disorder

2

NuW
w

9”!“ N-hh)

Speech Disorder

Vestibular Disorder

Respiratory

Bronchitis

Cough increased

M POI

N

93°309°PPia?” mum-..1or;bur-LN 
_.

hN _ H M

n—l N

—_ MMN*4
ON

Dy spnea

Laryngilis
 

t.)O\ N O 0‘

EH!“- }

Skin and Appendages

Herpes Simplex

MF‘

MNmNLA9-3N N

NL.)

Herpes Zoster '—

mm mm
m 21min._.._.._._...._|.
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 '2 08’Body System Cepolymer-l

  

 

 

 
 

Otitis Media 0

Taste Perversion .N 3:-

H

Max)M 
 

 

Adverse Clinical Expcnence ('N=125) (N=126)

eeeeeeee Egum
Skin Disorder nm-m
eeeeeeee n-Ilm
Sweating n 12.0"-

eeeee "mgWee “m
Special Senses ----

"mm
—-“m

Ear Disorder _ I ”mm-
Ear Pain 12.0

Eye Disorder -——— m m

- -
- -

m

    

U rogenital

Amenorrhea I

eeeeeee "“ m-Iln
Dysmcnorrhca -m

# llemamria -m m
eeeeeee "mm

  

 

 

 

u-mm
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.fl-- 4'\

 
 

 

 
Body System

 
 
 

Copolymer-l

Adverse Clinical Experience (N=l25)

Vaginal Hemorrhage

Vaginal Moniliasis

 — s) _ 1‘" U!

 
  

t“I —
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Appendix 9.1.2

Incidence of Adverse Clinical Experiences (22%)

Controlled Study BR-l

   

  
 

Placebo

(N=25)

Body System

Adverse Clinical Experience

Copolymer- l

(N=25)

a?

Body as a Whole

Fever

Headache

Injection Site Erythema

3.3 0::
Injection Site Inflammation

\Don'--.I_ .N9°9 OOO
lnj ection Site Pain

_. E"0injection Site Pruritus

injection Site Reaction

toN w--lNwDJMNCardiovascular

h.) 9°Palpitation

Vasodilatation .... .No

w9‘o

Digestive

II to9oAnorexia

Constipation

 
  

Nausea

Vomiting

Nervous

Hypesthesia

N W

L»NwaOO
48.0  
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(

Skin and Appendages

Pruntus

Body System Placebo

Adverse Clinical Experience (N=25) (N=25)

.,

Insomnia m
Respiratory r -

Dyspnca _ m
-

*4N CD

2

u

NH
99°.. OOO

MF”.I

Z

Ln--lRash

f Sweating 32.0 24.0
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Appendix 9.3.3

Incidence of Adverse Clinical Experiences (22%)

Controlled Study BR-Z

Body System

Adverse Clinical Experience

 

Copolymer-I Placebo

(N=5 I) (NI-=55)

II- -
Body as a Whole -- -

Accidental Injury 2 m m
Arthralgia 16 m
m “min In
Chills m
Infection __ m
Laryngysmus 13.0

Pain

Injection Sit: Hemorrhage

Injection Site Hypersensitivity
._...._____..__...._,___

Injection Site Erythcma

Injection Site Inflammation 
 
 
 

 
 
 

Injection Site Pain

injection Site Pruritus

Injection Site Welt

Injection Site Mass

Injection Site Reaction

Cardiovascular

Palpitation
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Placebo

CN=55)

a %

 Body System Copolymcr-l

Adverse Cllmcal Expencncc (N=Sl)

Decreased BP

Chest Pam

Hematologic

Lymphadcnopalhy

Nervous _

 
 

 
 

 

0
Anxiety

Respiratory

- Skin and Appendagcs

RESh  

‘-‘—’.\°
0 N9

Z

NN
Z.

»--.zo =a:1|o
‘N ->4 ;O   
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Appendix 9.d.l
Other Adverse Events Observed

During the Premarketing Evaluation of Copolyrner-l

Other adverse experiences observed during clinical trials not already accounted for in the
table of adverse events which occurred at an incidence of at least 1% 'm the

Copolymer-l group were as follows:

Body as a whole: abdomen enlarged. abdominal pain. accidental injury.

allergic reaction. allergic rhinitis. bacterial infection. benign neoplasm. eellulitis.

death. disease progression. drug reaction. fever. fever and chills. flank pain.

fungal is amen. generalized edema. headache. hernia. infection, injection site

abscess. injection site edema. injection site ecchymosis. injection site fibrosis.

injection site hematoma. injection site hypersensitivity. injection site hypertrophy.
injection site melanosis. lack of drug effect. laparotomy. leg pain. Lyme Disease.

malaise. moniliasis. moon face. mucous membrane disorder. neck rigidity.

neoplasm. pain. photosensitivity reaction. polypectomy. reaction unevaluabie.

serum sickness. suicide attempt. surgery.

Cardiovascular: arrhythmia. atrial fibrillation. blood pressure unstable.

bradycardia. cardiovascular disorder. decreased blood pressure. extrasystoles.

fourth heart sound. hypertension. hypotension. midsystolic click. pallor. peripheral

vascular disorder. postural hypotension. systolic murmurs. tachycardia. varicose
vein. vascular disorders.

Gastrointestinal: appendectomy. bowel urgency. cholecystitis. colitis.

constipation. diarrhea. dry mouth. dyspepsia. dysphagia. esophageal ulcer.

esophagitis. fecal incontinence. flatulence. gastritis. gastrointestinal carcinoma.

gastrointestinal discomfort. gastrointestinal disorder. gingivitis. glossitis. gum

hemorrhage. hemorrhoidectomy. hepatomegaly. increased appetite. melena.

mouth ulceration. nausea and vomiting. pancreas disorders. pancreatitis.

periodontal abscess. rectal disorder. rectal hemorrhage. salivary gland

enlargement. stomatitis. tenesmus. tongue discoloration. tooth disorder. ulcer

duodenal. uicerative stomatitis. viral hepatitis A.

Endocrine: Cushing’s Syndrome. goiter. hyperthyroidism. hypothyroidism.

Hemie and Lymphatic: anemia. cyanosis. eosinophilia. leukopenia. lymphedema.
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pancytopenia. splenomegaly.

Metaboiic and Nutritional: alcohol intolerance. gout. heating abnormal.

increased alcohol tolerance. weight decreased. xanthcma.

Musculoskelatal: arthritis. bone pain. bursitis. ioint disorder. kyphoscoliosis.

muscle atrophy, muscle disorder, myalgia. myasthenia. myopathy. osteomyelitis.

tendon disorder. tenosynovitis.

Nervous: abnormal dreams, abnormal gait. amnesia. anxiety. . ataxia.
circumoral parosthesia. coma. depersonalization. depression. dizziness.

dysesthesia. emotional Iabil‘rty. euphoria. facial paralysis. foot drop. hallucinations.

hostility. hypesthesia. hypokinesia. incoordination. insomnia, L'hermittes Sign.

libido decreased. manic reaction. memory impairment. meningitis. movement

disorders. myoclonus. nervousness. neurosis, paranoid reaction. paraplegia.

paresthesia. psychiatric disorder. psychotic depression. seizure. sleep disorder.

somnolence. speech disorder. stupor. thinking abnormal. twitch, vertigo. vestibular
disorder..

Respiratory: asthma. cough increased, epistaxis. hyperventilation.

hypoventilation. laryngismus. laryngitis. lung disorder. pharyngitis. pneumonia.

respiratory disorders. sinusitis. voice alteration.

Skin and Appendagas: acne. alopecia. angioedema. contact dermatitis. dry

skin. dermatomycosis. eczema. erythema nodosum. fungal dermatitis.

furunculosis. hair disorder. herpes simplex. herpes zoster. hirsutisni.

maculopapular rash. nail disorder. pruritus. psoriasis. pustular rash. rash. skin

atrophy. skin benign neoplasm. skin carcinoma. skin disorder NOS. skin

discoloration. skin hypertrophy. skin reaction. skin striae. urticaria. vesiculobullous
rasn.

Special Senses: abnormal vision. amblyopia. cataract. conjunctivitis. corneal

lesion. corneal ulcer. deaf. dipt0pia. dry eyes. ear disorder. eye pain. lacrimation

disorder. mydriasis. optic neuritis. otitis media. otitis externa. photophobia. ptosis.
taste loss. taste perversion. tinnitus.

Urogenital: abortion. amenorrhea. breast engorgement. breast enlarge. breast

pain, carcinoma cervix in situ. cervix disorder. cystitis. dysuria. endometrial

disorder. fibrocystic breast. hematuria. hysterectomy. kidney calculus. kidney pain.

menorrhagia. menstrual disorder. nocturia. ovarian cyst. Pap smear suspicious.
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I..-

pregnancy, pn'apism. prostatectomy. prostatic disorder. pyelonephritis. sexual
function abnormal, testieular disorder. urethr'ttis. urinary frequency. urinary
incontinence, urinary retention. urinary tract infection, urine abnormality. vaginal

disorder, vaginal hemorrhage. vagin'rtis.
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“

APPENDIX 10.b.1

CASES OF "systemic reaction"s

Patient Dose - Day} Comments
m3.'d

 
II 2°

”’2 "EH
l -elunlel

Innue-
210 

-" =premature termtnatton.

After 6 days of treatment. rashes on lower
eauemiliee and injection site 1min; 1 month. On day

35 there was teapot-my (1 day) interruption of

treatnrnt duetotightneu inthedtest endsynoope.

With rechallenge-remrrenoe of the quantum: (chest

tightness. flushing). With continued treatment no

time adverse events were reponed until two months
later. when he reported hives. The medication was

slapped again and rechallenged 6 days later with
recurrence or the hives. this time he was removed

from the study. Concomitant med-amoxicillin.

PT” due to Syncope. chest tightness. flushing, HIV

and SOB inunediately following injectionJ-llt of PCN ,

and sulfa allergy.

PT due to enlarged lymph nodes. @ 4 months-

vomit'tng. pdpiutions. chest tighmeas and SOB. A

biopsy of the nodes revealed hyperplasia. H: of

PCN. shellfish and sulfa allergy.

PT due to rash of 2 andllz month duration. also

complained of angioodema and chest tightness.

PT due to flushing. chest tightness and SOB. H: of
PCN allergy.

One month into the study Pt“"I developed cervical

' and inguinal lymph node enlargement. At third

month-hepatomegaiy and later splenomegaly.

PT due to rash and dyspnea. At one mo. she

experienced a rash with interruption of therapy

PT due to allergic reictiOn (facial edema and SOB).

PT due to chest tightness and 503.

PT due to itchy rash. flushing, chest lightness and
SOB.
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.iq

Study Age Dose Comments
’ tug/day

rechallaiged with recurrence, and Wing

hives post discontinuuion for several weeks.

mammalW due to SR
I95 Fl' due to allergic like syndrome. a 6 weeks-

SR. 03.5mm SR. A brief intermption but

v reported welu at injection site after restarting
and we; discontinued.

@ 14 days- 83- used two maphylactic kits and

symptoms lasted 43 min. 3 days later

following injection a second episode .

2058 andll months. diancterieed by allergic like i

symptoms. -‘

8005 En FT due to a series of "systemic reaction's' '8010 “PT due to a series of (3) "systemic“reaction“! approximately a month apart.
8038 FT due to a series of (6) "systemic

reaction's.‘ at first a month apart. then a week

or 2 weeks apart.

8048 ili

 

   
 

 
  

 

 

 

 
  

 

P'l'due to 'systemic reaction'. At 15 mo-

SR'“. Annual-episode at 21 no. l-lxofa

similsrruetionpostWP.

P'l'duetoSR.Sevenlnionthtlater

 

 
 

  
 
  
 

 

 
 
 

Was FT.
  

 

  
 

FT due to a series of 'reactions' @ l, 3,10

 
  

  

 
PT due to a series of (4} "systemic

maction'sf starting two weeks after study
initiation. a month later. three months and a

year later.
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Study Age Dose Days Comments !

mgiday . 4
I74lilo-l 8059 PT due to a sen'es of (5) "systemic reaction's'

following the injection of the drug.The episodes '
med 5 mos into the study and each reaction

lasted 7-10 min. Allergy skin tests were

positive.

PT due to respiratory difficulty lasting 20 min

on day 109. followed by a rash and petipheral

edema the next day lasting a day.

  

  
 
 
 PT due to wells at injection site lasting 3 mos

and one episode of facial flushing lasting I'J

tnin. Concomitant mods included antihistamine. .

 
 

  
  
  

 

 
 
 

 
  

 injection site teactions (ISR‘W') a mo. into the

study lasting 30 days. 3 mo into study more

ISR and SR-chest tightness and dyspnes-lasling

15 min. A week and 2 yrs later more episodes

of SR (the last episode lasting 2 hrs) .

 
  
  

  

 
  
 
 

 

   

MO

N ‘1!

PT due to a series of (4) SRs-lst episode

starting a mo after study initiation and then at

different intervals usually symptoms lasting 10-
20 min. but last episode lasted 4 hrs.

toO

PT due to 2 episodes of weakness. shivering.
fever and inability to walk.

 PT due to a series of (5) SRs-lst episode
suiting 3 mos after study initiation .

Lil8

.— a: u

 N 1.]
20 An episode of SR 1 mo into study. Treatment

was stopped for d mos and then rechallenged.

Upon lethallenge the pt experienced live more

II...»

3
'VD

_. C no i
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 I Study Age Dose Dlyn Comma
Ins/d i

'm-nnmm—
mammals-m ”mmmmzms.

premature tummon.
Pt" Patient

SR'" “systemic tunic-11' (include a me minimum dun: of the following symptom: chest tightness,

palpitations. vamdflmu'on. mgioedcmn. flulhing. may. constriction of the dam and SOB)

ISR "" Injection Site Reunion
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APPENDIX 11.1.1.1

INCIDENCE OF CLINICALLY SIGNIFICANT BLOOD CHEMISTRY ABNORMALITIES

(9001/9001E BR-l md Bil-2)

Grind: for

[Alluring Clinically Slim
Tu (Unis) Mann-l Vales

Cup]
m—zon rN-I'm

mm (mum __

Scrum Poussmm

(mEq/L)

Tonl Bullrub'm

(mgldL)

'LDH not done inOl-‘lmlE
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APPENDIX ll.l.2.l

INCIDENCE OF CLINICALLY SIGNIFICANT HEMATOLOGY ABNORMALITIES

(900119001E Bil-l and Bit-2)

   
Han-um 5375 (Ink)

(5) 5
\

“C ——M
1' wow.) .=

\

1 MW __—
i (xlo’IpL)
! "-292 m__

'Plucleu not done no BR-l ltd [IR—2

 
  
  

-
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‘f—a

APPENDIX H.c.l

INCIDENCE OF CLINICALLY SIGNIFICANT VITAL SIGN ABNORMALITIES:

FOR 0119001 Ind 9001E'

Grim-ion Value Change fmm Cap 1

Vila] Sign Baseline (N - 125‘ (Nr: 126)

syneuear Deere-norm

2180 111111113 Increase of 220 _ 1(0. 8‘!)
'Diutohc BP 5 50 mmHg m “(8. 8%) 8(63‘5)

__
jneannne Deereneerels __

_1_20bpm 0:215 30435) __
'Dala not available for 311-1 and BR-‘Z
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Appendix 11]"

Sodom Adverse Experience: Considered Unlikely to be Related to Study Drug

Body System Study Number Patient Age Dose Duration of Adverse Event
Number mglciay Treatment

(days)

01mm male-Bodyesa
Whole

Home male- mm

01-9001190015 mm 276 Suicide Attempt
01-9001I9001E 813 27

21?;

01-9002 911

 
..

Abdominal Pain '

 Suicide ldeation

Accidental Injury

5‘""‘Ififiififil
7 Asthenia

to01 -9002 SH 7 Fever

01-9002 eta

Accidental Injury

1 1 10-1 81 14 53 718 Accidental injury

1110-1 730 Accidental Injury

1110-1 233 Accidental injury

1110-1 Accidental Injury

1110-1 8309

a0UI

-‘U
157 Laparotomy

1110-1 0 U'lM NIA Subcutaneous

swelling, left

shoulder. possible

Lipoma

Body as a 1110-2 9-401
whole

20. every 684 Accidental injury

other day

[J0

01-57
(Continued)

Neoplasm 
Cardiovascular 01 .900119001 E 212 613 Atrial Fibrillation

01-9001I9001 E

Digestive 01 -9001 19001 E

.l
NIA Hypertension

NIA Gastritis

S81110-1 1148 Appendectomy

1110-1 8426

”1°" 3427M AN 353C. E ifiBITNoEmfiil’flwil‘aalge 130

MO 595 Hemorrhoidectomy
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Body System

Hernic and

Lymphatic

Musculoskeletal

Respiratory

Skin and

Appendages

Urogenital

Patient

Number
Study Number

01-90018001E

8008

01-9001I9001 E

01-9001I9001 E

01.9001I9001 E

01-9001I9001 E

01-9001I9001E 403

01-9001l9001E 126

01-900119001 E 403

01—900119001E 403

01-9002 911

01-9002 2312

01-9002 5f2 
01-9002 116

01 -9002 38! 1

01—9002 25! 25

01-900119001E 403

01-9002 911

01-9001/9001E

01-9001/9001 E 424

Age

(.9 _|

 

(N (O

-Mr.»' uto

i

40

 

Dose

mglday

Mo.

ND

 

Duration of

Treatment

{days}

#-‘4

898

NM

06

'NI7

q _A

HI

Adverse Event

Viral Hepatitis A

Leuoopenia vll
Osteomyelitis 
Anxiety

Depression

Significant
Exacerbation of MS

Significant
Exacerbation of MS

Terrible Sadness

Vertigo/Recurrent

Vomiting

Faintness

Difficulty Walking and

Fatigue

 Depression

Dizziness. Nausea, '

Vertigo. Asthenia

Hallucinations

Loss of

Consciousness

 
 
 

 

Unintended

Pregnancy
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Body System  

 
 

 

 

 
 

Unintended

Pregnancy

Unintended

Pregnancy

Hysterectomy

“n
'The same patient may appear more than once in appendices 13.1 and 13.2 and may appear

in both appendices. However, every line represents a different event.

Study Number Patient Age
Number

01-900119001E

01 9001190015 E
m
m

  

  
  

MYLAN INC. EXHIBIT NO. 1019 Page 132



MYLAN INC.   EXHIBIT NO.  1019   Page 133

.m‘

  

  

 
 

 
Body as a
Whole

(Continued)

Cardiovascular

F...‘.....__ c H'.‘ I «-

Appendix 13.2.

Hmpltnflnliom Comidend Unlikely to be Related to Study Drug

Treatment

Adverse Event

(months)

”mamm
—

Accidental Injury

m
356 days Accidental Injury

 
Duration of  

  

 

 
 
 
  

 

 

 
 

 

 

gg g
.A m

J rn .4
§§§$35
900119001E

9001E

813 27

53O .n --.

 
 

02/00

05/00

M

9002 M

9002

3053

 Fever. Chins.
Asthenia

1110-1 .5
8537 1 72 days Hiatal Hernia

1110-1 8315 204 days Laparotorny

mm

21 Surgery

MNM
a:1110-2

C) .5 _'. Mi

 
  

   

MC) 5.; h‘a

—-

N

900119001E Atrial FibriilatiOn

900119001E 'Atrial Fibnilatron

3E fififififilfififilflfififififi**Ilfifi
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ri-fi

Body System Study Patient Dose Duration of Adverse Event

Number Number mglday Treatment
(months)

20 m

-mn2° u—Thrombosis

-a20 :-
uns-I:-mm

"um-—
m-amm—
m woo: aim-m

Hemic and 1110-2 9-401 20 every

Lymphatic other day

Metabolic and 9001I9-001E
Nutritional

BR-3

 
 

 

 

 

  Esophagitis

 Lymphadenopathy

Muscle Drsorder

Depression

H
01 ~2030Musculoskeletal

01-578

900119001E 403

9001I9001E

9001I9001E

9002

27

31

712 38

011006 39 B)D Agitation,
Hallucination, Hostility

AOu

BR-3 01-2018

01 -201 8

FIR-3 01-205

Respiratory 90m

90018001 E 807

36 -I T Anxiew

Psychtatric Disorder

 
if mE

o 7"yo0E

Urogenital 1 1 1 0-1

Somnoienoe. Stupor

_

.—
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Body System . ' Duration of Adverse Event
. Treatment

--

‘The same patient may appear more than once in appendices 13.1 and 13.2 and may appear

in both appendices. However. every line represents a different event.
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Appendix 13.3
Serious Adverse Experience: Considend Possibly Rained to Study Dnu

Body System Study Number Patient Age Dose Duration of Mom Event
Number Treatment

(day

Body as a 01.9001100010- Chest Pain -‘
Whoie (mmioskeietal)

01-9001190015 117 Injection site Staph
infection

01-9002

—-
31 FeverIChills, Asthenia

Serum Sickness

fl 1-1.!

  
  

   
 

 
1110-1

iiiiiiii
i

Back Pain

"Severe Reaction"

 
 

 

 

CODSCIOUSDGSS

Digestive ' 20 19

01-9002 36:10 20 — 57

m 5,2...» m74 Nauseaivomiting
1110-1 ' 5337 um 72 Esophagitis

Hemic and 01-9001190015 707 .-LymphadenapathyLymphatic
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NDAE: 20-622 ._

Applicant: TEVA Pharmaceuticals, USA

W:Copolymer-l for Injection

WW:Vols 1.47, 1.57, 1.58, 1.161, 1.2.36, amendment dated 11/30/1995

Wm: laneth Rouzer-Kammeyer, M.D., HEB—120

W

The Sponsor has submitted two randomized. placebo-controlled, double-blind studies evaluating

the effect of Copolymervl (cop-1) in patients with relapsing-remitting multiple sclerosis. Study

9001 is multicenter and Study BR-l was conducted at a single center.

mm

This study used randomization within center to assign 125 patients to cop-1 and 126 patients to

placebo. Eleven (1 1) centers participated. The range of the number of patients in any treatment

by investigator cell was from 6 to 16 with treatments groups well-balanced yfiflfin center. Table

1 displays the patient disposition over the trial, while Table 2 displays baseline characteristics.

All patients were ambulatory having baseline Kurtzke EDSS scores from 0-5. All patients were

to have had at least 2 relapses in the previous 2 years. There was, however, 1 patient who had

had none. The only statistically significant baseline differences were on Kurtzke EDSS score and

Functional Systems score. Nineteen (19) patients on cop-l and 17 on placebo prematurely

terminated the 24 month treatment. There was no clear pattern in the reasons for dropping out

except possibly for adverse experiences. See Table 3.

The primary endpoint was number of relapses over the 2 years of follow up. The definition

of a relapse was the appearance of neurological abnormalities lasting at least 43 hours together

with objective changes consistent with an increase of .5 on the EDSS score or one point in the

score for two or more of the Functional Systems (FS) or two points in the score for one of the FS

as compared with the previous evaluation. Other endpoints were 1)W,2) time

Wdefined as one unit or greater increase in the Kurtzke EDSS from baseline

sustained for at least 90 days. 3)mmat 2 years, 4mm

WBMW andSW

The planned sample size of lZOlgroup was based upon a relapse rate of 65% in the placebo
group and 44% in the cop-l group to achieve 85% power.
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The statistical analysis plan was developed after the original protocol and before unblinding. It

refers to various model fittings using ANOVA and ANCOVA with sex, duration of disease, prior

2-year relapse rate and baseline Kurtzke score as potential covariates to predict relapse rate, i.e.,

the number of relapses per patients over 24 months. Using stePWise regression procedures, the

sponsor isolated prior 2-year relapse rate and baseline Kurtzlte as the only statistically significant

covariates. The final model upon vi 1 Jch the reported p-values are based was a regression model
with drug and center as factors and baseline Kurtzke score and prior 2-year response rate as

covariatcs. Note that treatment by center interaction was not in the model. Time to event

analyses used the logrank test, Cox modeling, and fitting the data to Weibull and exponential
distributions.

Four (4) different cohorts were used:

a) observed cases

b) patients with at least 6 months treatment

c) completers

d) retrieved dropouts

There was also a distinction between an Intent to Treat (ITT) cohort and an 'evaluable' cohort

defined as the ITT sample minus protocol violators. This review focuses on analyses which

include protocol violators regardless of cohort. In addition, the sponsor used an imputation

scheme for imputing values for non-completers: If a patient withdrew before 6 months, "the

patient was assigned the greater of the observed number of relapses or the overall average

number of observed relapses per 24 months computed across treatment groups. If the patient

withdrew between 6 months and 730 days. the observed number of relapses was adjusted to

account for 730 days of treatment using the multiplication factor 7301actual number of days of
treatrnent."

The following table displays various p-values for treatment effect on relapse rate. The sponsor's

report of least square means of 1.68 (placebo) is stable over the analyses whereas the 1.19

reported for cop-1 rises to about 1.28 in some analyses. The p-values are cross-classified by the

terms in the linear model and the data base used (D=Drug, C=Center).

WflOCF) Cnmnlstm 11111211116 W

D, C, DxC .055 .03 .09 .07

D, C, DxC, .02 .03 .03 .02

hi EDSS.

prior relapse

D, C, .007 .015 .02 .Ol

bl EDSS,

prior relapse (sponsor’s reported analysis)
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instead of depending solely on the sponsor’s hybrid imputation rule (difl'erent ones for patients

leaving before and after 6 months), the division requested the sponsor to submit supplementary

analyses using each imputation rule separately on all patients. The first column of the table below

diSplays the p-t alucs using the inflation factor of 730flidays on treatment. The second column

uses the greater of either the observed number or the average across all patients.

D, C, DxC .037 .084

D, C, DxC, .006 .04

bl EDSS,

prior relapse

D. C. .005 .013

bl EDSS.

prior relapse

Table 4 displays the distribution of relapses over time and Table 5 displays the distribution of

patients over the number of relapses. Note that there are considerably fewer relapses overall in

the second year of the study. Table 6 lists results for different cohorts using the sponsor's model.

mmwas analyzed by logrank (p=. 23) and by fining a Weibull to get p=.097

whichIS the result that the sponsor reports in the text The WEEDS-WW5

(34%. cop-l vs 27%: placebo) were not statistically significantly different using logistic

regression with the same terms as the relapse rate analysis. A simple test of proportions yields

p=.25. The result of the trial differs markedly from the assumption in the design of a 56%

relapse-free proportion in the cop-l group and 35% in the placebo group.

An ordinal logistic regression taking into account the whole distribution of relapses was

significant (odds ratio 1.7).

Although the sponsor's ANCOVA on meanWwas not

significant using LOCF, the sponsor's repeated measures analysis (average over 24 months) was

significant (p=.023).
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fl.“

We

The main issues concerning the primary endpoint (relapse rate) are the use of covariance models

and ways to characterize the putative difference between cop-i and placebo.

First, the sponsor's use of a linear model may pose problems because 1)the model was found by

data searching and 2) the assumption of no treatment by covariate interaction is essentially

untestable due to the categorical nature ofthe EDSS score. Regarding l), the table above

indicates that the treatment effect is not significant without controlling for the 2 baseline

covariates found by a data conditioned model. As for 2), when the treatment, baseline EDSS

main effect and the interaction term are in the model, neither the treatment nor interaction term is

significant. This is due to the fact that the correlation between the indicator variable for treatment

and the interaction term is .85. Thus the linear model may be pathological for this kind of data.

As an alternative, this reviewer has found that a simple two-sample t-test is significant (p=.04).

So is a CMH analysis using mean scores (P==.04). Controlling for center, the latter analysis yields

p=.02. Alternatively, since there appears to be a higher mean EDSS score (which is positively

correlated with relapse rate) in the cop—1 group at baseline, it seems reasonable to do a CMH

analysis controlling for baseline EDSS. This is significant at p=.02. Thus, it appears that simple

tests yield statistical significance without resorting to complicated linear or logistic models.

Recall that there was no unique analysis specified in the protocol.

Although the groups were well-balanced for the mean number of prior relapses in the previous 2

years (2.9 in both groups), they were not balanced with respect to the frequencies in the two

most populous categories: 2 and 3 relapses in the prior 2 years. Sixty-three (63) cop-1 and 51

placebo patients had had 2 relapses while 29 cop-1 and 40 placebo patients had had 3 relapses.

However, it is not clear that this imbalance is important since the mean number of relapses on

study in the cop-l group was 1.24 in the category of 2 prior relapses and .90 in the category of 3

prior relapses (goes down), while in the placebo group, the respective means were 1.4 and 1.8

(goes up). Thus. the relation between number of previous relapses and mean number of relapses

on study is seemingly reversed between the treatment groups.

The table below tabulates the number of patients who experienced a decrease, no change

or increase in their frequencies of relapse:

COP] 1 S 7 22 27 42 9 7 4 O l

PLACEBO 0 4 7 18 32 27 18 ll 5 3 l
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The mean decreases in the groups are 1.62 in the cop-l group and 1.26 in the placebo youp. This

difference was not significant by either a t-test ( p=.10) or Wilcoxon Rank Sum test (p=.l7). Note

that any differentiation between the distributions occurs only for the case of a decrease of l

relapse/patient over 2 years (42 vs 27).

W

This self-described two-year pilot study emailed 50 patients. Patients were to have experienced

at least 2 relapses in the previous 2 years and a disability of no greater than 6 on the Kurtzke DSS

Scale. Forty-eight (48) belonged to randomized matched pairs. The other 2 patients were

randomized separately. Matching was done on Kurtzlte DSS scale: 0-2, 3-4, 5-6 and # of attacks

in the previous two years (+ or - 2 years). An inspection of the data shows that 2 patients were

not truly matched on one or both factors. The sample size was determined to have

approximately 80% power to detect a diflerence of 40% in the proportion of patients who

remained relapse-free over 2 years. A relapse was defined as a worsening lasting at least 48

hours (24 hours for an earlier period during the study, but all data was later revised in a blinded

fashion to reflect the 48 hour definition). Worsening was defined as an objective change ofat

least I grade in the score for one of the eight Functional Systems or the Kurtzke DSS Scale. Note

that this definition is somewhat different from that in Study 9001.

In a document written after the original protocol, the major endpoints are stated to be it of

relapses and proportion of relapse-free patients. However, in the published report, only the

latter was stated as a primary endpoint.

Table 7 displays the baseline comparisons for all patients. Seven (7) patients did not complete

the two years. Two patients were deemed 'inevaluable‘ because symptomotology was judged to

be psychogenic by the investigator. This review discusses only the 'all patients‘ analysis.

Table 8 displays the sponsor's categorization of relapse frequencies. The Fisher's Exact p-value

was .004. Figure 1 displays the frequency histogram. Note the long tail for the placebo group,

only.

The p-value for proporticn of relapse-free patients is .15 using Fisher's Exact test and .18 using
McNemar's test.

The p-value for time to progression was .023 using the logranis: test

Figure 2 displays the histogram of change in Kurtzke Scores from baseline. The p-value for

the comparison of proportions of patients who worsened from baseline was .13.
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Conclusions

The Bernstein study produces a clear statistical difference between cop-l and placebo. Study

9001's results are borderline with secondary endpoints going in the 'right' direction. The

sponsor's covariate analysis was not really prespeeifier! since it used a model to choose

significant covariates. In addition, it was not possible to check the assumptions of the model.

However, other analyses do produce p-values below .05. Thus, it is possible to argue that two

studies produced statistically significant results for number of exacerbations. However, the

overall experience in the two studies appears different. In Study 9001, 23/125, or 18% of the

Cop-1 patients had3W1;wherm only 1 of the 25 patients on Cop-1 did in the

Bernstein Study. The respective numbers in the placebo groups were 37/126 (29%) and 1 IRS

(44%). This accounts for the larger treattnent difference in the Bornstein study relative to that in

Study 9001.

This difference is also reflected in the average decreases in relapses from the previous 2

years. In the Cop-1 group in the Bornstein study, the average decrease was 3.2 relapses and in

the placebo group the average decrease was 1.6 relapses. Note that the 1.6 for placebo is similar

to that for placebo in 9001 (1.3). However the change in the Cop-l group is quite different: 3.2

(Bernstein) vs 1.6 (9001). Thus. the change over the next 2 years was nearly the same in the

placebo groups in the two studies, but different between the Cop-1 groups.

One indication that the studies' patients may have been drawn from different populations is that

the Bornstein Study‘s patients had a shorter duration of disease on average (5.5 vs 7' years) and a

higher previous 2—year relapse rate (3.9 vs 2.9). Moreover, screening of patients was much more

rigorous in the Bornstein study. A/g W
David Hoberman, PhD.

Mathematical Statistician

concur: Dr. Sahlroot JTS‘ [1"... 2/.-9_g

Dr. Chifojivh,
CC:

Orig: NDA# 20-622
HFD-70l/Dr. Anello

HFD-lZOIDr Leber

HFD-llODr. Katz

HFD-lZD/Dr. Rouzer-Kammeyer
HFDJZO/Mr. Purvis

HFD-lZO/Ms Wheelous
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Iil'I)—71()«"[Jr Ch:

IHIJ—71(L'Mr()rtlcku

HI‘IL'HU'Dr Sdhlrnui

”FD—344 Dr Illsnok

HF] )-7 EU Dr. linbcmmn

HFD-‘x’ln'chmn
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Randomized 125 100 0 1?6 100 0

Completed‘ 106 64 B 109 BB 5

‘ Inciuded m 5am, Analysns 125 100.0 126 1w 0

Includnd In Efficacy AnaIysis

intent to Treat Cohan 126 100 o 126 100 0

“BL h 1 Ev-aiuabla cm” 105 B4 0 115 92.0
(Study 9001‘I Treatm‘l atLeastGMonthsCorm 119 2 119 952

Compluted (1730 days} Cohort

An 99 79 2 109 57 2

Evaluable 90 72 O 106 64 8

‘ Panents who dcd not prematurety temnata _ ‘
bNo violation of exclusion criteria

DEMOGRAPHIC CHARACTERISTICS ALL PATIENTS (N511)

Egrametet gopuwn er 1 (N = 1231 Eiacebo (N :126)

A99
MeantSD 34 6160 34 1:55
Minimum-Maximum 19 0—46 0 19 0-45 0

Sex In (91.1]
Male 3? (29 5) 30 (23 3;
Female 88 (70 4) 96 (7t? 2)

Pace 1’ 1%)
Caucusmn 11B (94 d} 118 (93 6)

TABLE 2 B‘ack 1(5 6) 8 (6 3)

“Drum, 911111 ) Duranon of Diseace {yrs}McantSD T 1:4 9 6 5:51
Mmmlum-Mammum 0 G 21 '2 1 0-23 0

f’nor 2—Year Relapse Rate
McaniSD 2 91:1 3 2 9:1 1
Minimum-Maximum 2 0411 U 0 0-6 0

Caschnu Kurtz‘re EDSS Score '
MeantSD 2 811 2 2 411 3
Mxnrmur 1—Max1murn 0 0—5 0 0 0-5 0

PAT IEN I 3 WHO WITHDREW PREMATURELY FRQM Hal-\L DRUG ALL PATIENTS

Copg|[mer41__(_N : 17); Pjgcebo IN = 1913)
Foason Trr-atmgnl Not (qumh tmi ‘n_ JL'- .1. "/1:

Total Premature Termmabons 19 1:: 2 1? 13 5

Roman for Prpmaturu Termsnahnns

Sonous adverso uqmnunccs b 2 10 5 D D .-
7 _ Adverse amenarrns wr1nout svnou‘; .equciac 5 .‘h 3 1 5 9

TABH 1 Patent daemon 5 21; 3 a 47 1
Lost to follow-up 2 10 5 2 11 87 . ' (31111

“13' I I on»? 5 2‘3 3 s 35 3
.____,,.___ M._ ____._Lg ___ __

Pregnancy (
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TABLE 4

(Study 9001)

OVERALL DISTRIBUTION OF RELAPSES 8 f TIME ON TREATMENT ALL PATIENTS 

Number LII Ralanses

TIrne Interval tn Cupolvmer-1 {NZ—- 135) Placebo (N = 126)
Onset of Ratings (months) _n_ _Q_

0 :3 38 43 -

8 8

v (a
.

a M N _. 8

>I2-15 19 18

>15— 13 13 25

>18‘21 18 16

>2! 9 :n

Total 161 210

Source Appendlx l4 2 7 1

TABLE: 5

IHtudy 9001)

DISTRIBUTION OF PATIENTS EIY NUMBER OF REI APSES ALL PATIENTS

 I: ‘Hlymfl 1 (N = 125) Placebo (N = 1'26)
Numhnr nf Reap-:0: , _ i ’ _".L. 0/"

0 42 335 34 770

1 42 33 5 39 31 U

2 13 14 4 15 I2 7

3 12 9 6 21 15 7

4 9 72 q 71

5 1 03 4 32

g I 03 1 na

17 0 0 2 1 G

Souice Appendum I I 1,JII I 1 I
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FABLE 6

(Syudy 9001)

COVARIATE ADJUSTED MEAN NUMBER OF RELAPSES BY PATIENT COHORT
 

Copolymer-1 (N = 125) Placebo (N ‘-= 126)

Adjusmd Adjusted aPahcnts In Analvsrg _n_ McantSE _n_ MeantSE EVMUC‘

anarv Cohort
N1 Pabonts (ITT) 125 1 191013 125 1 BBi013 0 007

Sornndnry Cohorts
[valuable Patents 105 1 2?:0 14 115 1 751013 0 013

PanenLa Twated at 119 1 251013 119 1 7311313 0 010
Least 183 Days

Pabenb Treated at 99 1 23:0 15 10‘.‘ 1 7410 14 0 015
Least 730 Days

Evamablc Eabcnts Treamd at 90 1 2110 16 106 1 76:0 15 0 C11
Least 730 Days

All Patents M111 Imputabon 125 1 3210 14 126 1 7810 14 O 021
of Relapses

Evaluwblc Panel-115 With 105 1 301:0 15 115 1 85:0 15 D 026
1mpumbon of Relapzes

Remeved Drnmuts All Panents 125 1 221:013 125 1 681013 0 011

Retnwed Dropouts EvaEuabIe 105 1 301:0 14 115 1 7510 14 0 021
Panama: ‘

p-nlue for ANCOVA beMeen heatment group anaIysIS
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,_‘

-7

.83

Mafe

Femaie

Race 

Whrle

Black/Other

Ace (pawl

Mean 1 S D

Minimum

Maximum

TABLE 7

(Bernstein)

SUMMARY STATISTICS OF DEMOGRAPHIC AND EASEUNE CHARACTERISTICS ALL
PATIENT COHORT

Duranon OIDISL 1g; (xears)

Mean 1 S D

Minamum

Maximum

Fnor Relapse Rate

{number over 2 vears)

Mean : S D

Minimum

Manmum

Easefine Kurtzke DSS Scoge;

Mean 9, S D

Minimum

Manmurn

Fzspfine Kurtzlre DSS Scorn

1,) l.

w6;

Copolvma-t ”4:25)

11

14

23

100

38114

20

80

28119

10

MYLAN INC.

Hacebo tN=251

10

15

25

130

£0112

20

70

32120

00

60

11

P-VaJue

>0 99

049

034

056
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DENT COHDRT

Copnivmem (N225) Placebo (N=25) _

Number 0! Relapses g 3/3 _n_ 2/3 _

0 14 56 0 8 32 0

1-2 10 40.0 6 24 D

3 or more 1 4 O 11 44 0

Mean/Patient 1 SD 0.6 t 0.9 2.4 1 2.4 ‘

TomlNumberofReMpses 16 59

Ramuemmfln FOdM-HmakEndPMMmm

FIGURE 1

man oo Ii

 
J; 0

Mb) DO ‘——;———«———4——-4..A
ProportionofPatients

0O  
0 1 2 3

Number

_ BEBE-LL.

Proport1onofPatients 8E38888 I1‘l'*1
O
 

(Bornbtein)

%l Copolymer-1
3.“ Piacepo

15211-441
84 5 6 7

of Relapses

.Lliurns to m) _ W.

{I Coporyroefifii

fl Placebo (

MYLAN INC. EXHIBIT NO. 1019 Page 149



MYLAN INC.   EXHIBIT NO.  1019   Page 150

Memorandum Department of Health and Human Services
Public llealth Service

Food and Drug Administration

Center fur Drug Evaluation and Rem-arch

Date .luly3l), l990 AUG I

From David Hobermdn, Ph D V “FD-710

Thru George (‘ht, Ph D l): cetor ot‘lhontetr‘ics Drvisronl
Todd Saltltoot, Ph D , Team Leaden Brontetrrcs Team 2

Subject Bornstetn ‘s‘tudy and Study 9(101 suhrnrtted rn NDA 20—622 (Copolymer I)

To l'tle (NBA 2062:

'l hrs memo supplements the revrew dated Dec 22, 1905 in wltteh the sponsor's use ot‘Frsher‘s

huet test tn the Bernstein trtal was reported as the analysrs ol‘the frequency of relapse Since the

tandoori/ration to drug or placebo was done wrthtn each Pfllt', A proper analysrs would take thts

part ofthe desagn rnto account Frsher's Exact rest ignores the patrrng A better method rs the

signed rank test on the dttl‘erenCe m t‘requenev wrthtn each pfltl' Srnee there were 2 p ‘trents not

pzttred, only the 24 matched parts were used I he result 15 essentially the same as the unpaired

(Frsher’s) analysts (p: 005) Thu; result does not appear to be the result any htas due to Cup I

patients leturng the trial early and thus not berng eligible for further follow up ln partrcular, there

were 3 patents on drug who dtstontinued prematurely patient #777 left the study at l month

mth 2 [L‘lttpses‘ patient #910 left the study at It) months tttth no relapses. and patient #094 lelt

the study at it vvrth l relapse

lrt addrtron, this rev/sewer employed the argued rank test or; the dElTerenee in frequency of

relapse from the previous two years, an endpoint mentioned in one of Dr Bernstein's

documents the Ittctltdn ol‘this difference between the treatment groups was l relapse (p: 025)

In study 9001‘ the sponsor fitted sev eral L‘ovtttztte models and reported p-Vttlues tn the range 0F

01- U2 dependrng upon how many pattents were Included In the data set These were based Upon

a model whteh tneluded only the stattsttcallv srgmtieunt eovartates (baseline Kurtyke score ttntl

pttor twc—yezn relapse total) 'l his revrewer times not heireve that these low p-values should be

taken at thee value for two reasons I) they are rs dertved from exploratory analyses~ r e the

eovtttttttes u. ere not speCtfied Ill advance and 2) the Mguarc value measurtng each covariahle‘s

relatr m to the number ot‘on-studv relapses was les~ than US in both eases 'l‘hts weak assoetatton

rs relleeted 1n the Met that the mom 5 {ultre error, the mettxute of 'nntse' tn the data, decreased

only lIIVttllly wtlll lneluston ofthe emanates (A decrease ol‘tzbout l from 2 l) Thrs means that

the only wav that the CUV‘itttF'tlL' ittljttsltttcttf Could hate 't‘avored‘ the ('()l’ larm ts the small
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average difi'erence at baseline in Kurtzke scores (2 8' COP I, 2 4 placebo). There was no

difference in number ofprior relapses (2 9 in each group) Consequentiy, it appears that the a p-
value of between 025 and 055 is a better estimate ofthe p-value These are the p-vaiues which

resuit from two separate ANOVA modeis using Investigator and investigator by treatment

interaction, respectiveiy, as the only factors other than treatment These p-values are aiso

consistent with those obtained usmg the extended Cochran-ManteléHaenszel test

Ccncur’ Dr Sahlroot m? 87- ff

Dr Ct%h KIZMA/ 4MKavid Hoberman, Ph D

CC
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iummary

. Proposed Intended Use

COPAXONE" (Copolymer-1 for injection) is proposed to be indicated for stowmg

progresSion of disability and reducsng the frequency of relapses In patients with

retapsmg MS

The recommended daily dose of COPAXONE” for the treatment of patients With

relapsmg MS is 20 mg injected subcutaneously.

Description

C0polymer-1 is the acetate salts of synthetic polypeptides, containing four naturally "

occurring amirio aCids t.-glutamic aCId. L-alanine, L-tyrosme, and L-lysme With an average

molar fraction of 0 141. 0,427, 0 095, and 0 338, respectively The average molecular

weight of copoiymer—1 is 4,700—13,000 daltons

Efficacy Results ’—

The document attached to this executive summary presents data obtained from two

adequate and well—controlled studies which prowde substantial eVIdence of the efficaCy of

copoiymer—l in patients With relapsmg MS. The two trials included 150 patients treated

. With COPAXONE” (125 in Trial 01-9001I9001E and 25 in Trial BR-1) and 151 treated With
placebo (126 in Trial 01~9001l9001 E and 25 in Trial BR-1) In both trials, a significant

reduction in relapse rate, the primary efficacy endpomt in O1-9001l900“ E, was

demonstrated The greatest differentiai effect of copoiymer-1 was obsewed in patients

With baseline Kurtzke (E)DSS scores of 0-2

Patients receiving COPAXONE® tended to remain stable as measured by Kurtzke EDSS,
7 While patients receivmg placebo tended towards an increase in EDSS

Safety

Tne ten most common adverse experiences reported in Trial 01»90001l9001 E (the most

recent Phase ll. trial) occurring at an inCIdence of at least 2% among patients who

received copoiymer-1 and at an inCidence that was at least 2% more than that observed in

the same mat for placebo patients were' injection Site pain (66 4% copoiymer—1 vs 36 5%

placebo), asthenia (64 8% copoiymer-1 vs 61 9% placebo), injection site erythema (58 4%

copoiymer-1 vs 13 5% placebo). injection site pruritus (38 4% copoiymer 1 vs 4.0% "

placebo). hypertonia (35 2% copolymer-1 vs 29 4% placebo), flu syndrome (30.4%

copoiymer-1 vs 27.0% placebo), injection sate inflammation (28.0% copoiymar-1 vs 7.1%

placebo), vasodilatation (27 2% copoiymer-1 vs 11 1% placebo). chest pain (26 4%

copoiymer-1 vs 10 3% placebo), and injection site mass (26 4% copolymer-1 vs 7 9%

placebo) No laboratory adverse experiences that met these criteria were reported

an- l
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verse experiences associated with the use of

copotymer-t were local reactions at the site of injection Some of the most common of

these local reactions were erythema pain inflammation pruritus and mass The majority

of these reactions were reported as mild, and although more common in patients treated

With copolymer-t, they were aiso observed in patients treated With ptacebo

Some patients partiCipating in Tria101~9001l9001E reported symptoms consistent with a

transsent self-limited systemic reaction. This reacti0n is characterized by vasoditatation

(flushing) or chest tightness With palpitations, anXIetyl and/or dyspnea These symptoms

generaily appeared within minutes of an injection and lasted up to 15 minutes In the

largest pivotal Trial. 01 -9001l9001 E, the component adverse experiences of these

reactions were Cited as the cause for discontinuation of 3% of those patients receiving

copotymer-t and 1% of those receiving placebo The reactions were transrent, self-

timited, and had no immediate or long—term sequetae

Benefit Risk

MS is a serious, chronic disorder With no knOWn prevention or cure Two forms of

recombinant Interferon—beta are currently approved by FDA for the treatment of MS-—

interferon beta-1b, and interferon-beta-1a. There is, ho never, still a need for a safe and

effective alternative to the Interferon-B p'oducts

COPAXONE® (Copoiymer-t for Injection) has been developed for the treatment of patients
With relapsmg MS Two adequate and well—controlled triaEs have demonstrated that

COPAXONE® 20 mg given subcutaneously once daily is effective and safe for use in this
population These two adequate and well-controlled trials demonstrate that treatment With

COPAXONE" once daily slows the progresston of disability and reduces the frequency of

relapses

lmportantly COPAXONE" is not assoCiated With the flu-lke Symptom comple Data from
Trial 01-900419001E demonstrate that the inCidence of flu was Similarin COPAXONE®

and placebo treated patients Similarty, based on data from the same that the Incidence of

depreSSion or attempted SUlClde was Stmiiai for COPAXONEB and placebo patients and no

prooLct related Seizures were reported Administration of COPAXCNE‘“ resulted in no

knowr. product related laboratory abnormalities In 844 patients (1092 patient years)

evaluated for safety

There Is no eVIdence that dailv eatment With COPAXONE" induces the formation of

neitraliZIng antibodies Althou data from clinical trials showed that copolvmer-t

reac v9 antibodies were fOFFlEu almost all patients treated With COPAXONE", the

clinical efficacy of COF’A.‘I(C-NEEL is maintained throughout the dosmg Jeriod regaidiess
of the changes in antibooy titers

COPAXONE” showed no potentiai for fetotQXICity or teratogenlcny in rats or rabbits at
doses up to 37 5 mglkg Furthermore. In Trial 01—9001l9001E, five women conceived after

being treated for prolonged periods (up to two yeais) With COPAXONE" Three of these
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e Inue their pregnancies and all of them detivered healthy babies. This

finding is particularty important given the fact that most MS patients are women of child-
bearing potential

The most commonly observed adverse experiences assocmted wtth the use of

copolymer-1 were 'ocal reactions at the Site of injection. Some of the most common of

these local reactions were erythema, pain, inflammation, pruritus, and mass The majority

of these local reactions were reported as mild and, although common in patients treated

With COPAXONE” , were also observed in patients treated With placebo

Clinical trials With COPAXONE"D have included reports of self—limited systemic reactions

that occurred followmg a subcutaneous injection ln Triat 01-9001/9001E, a report of

either chest pain or vasodilatatlon in association With one c II' re of the foltowmg

palpitations, anitiety, dySpnea, was reqwred for an event - i Je categorized as a systemic
reaction

The occurrences of these systemic reactions have been unpredictabie and the majority of

patients who have experienced them had only one Resolution occurred within 15 minutes

in all patients No therapy was required and no sequelae have been reported in
assooation With these events

Overall, multiple sclerosm is a serious, debiiitating disease for which treatment options are

limited We believe COPAXONE”) has a favorable benefit to risk ratio, and, if approved.

Will be a Significant advance ir‘ the treatme it of patients Wlth 'elapsmg dise'isu.

Summary Points

ISubstantial Evidence of Efficacy - substantial ewdence based on adequate and

well-controlled clinical investigations has been provided to show that CO-‘AXONE'Q

20 mg injected subcutaneously once daily is effective in slowmc the progressron of

disability and reducmg the frequency if relapses in patients Wii.‘ re'apsnng MS

Ptease see data included in the text .‘ir stippon

0Long Term Data — data surporting its long-term safety are extenswe to: a snug in

this therapeutic category

INeutralizing Antibodies - there is no a dence that daily treatment With

COPAXONE”) induces the ermation of neutralizing antibodies AtthOugh da 3 from
clinical triats showed that copolymer—1 -reactive antibodies were formed in earnest

all patients treated With COPAXONE", the ciiiiical efficacy of COPAXONE” was

maintained throughout the dosmg period regardless of the changes in antibody
titers

.Saf"fv - COPAXONE® , 20 mg injected subcutaneously once daily is safe for use

i". tho treatment of relapsmg MS Local injection Site reactions occur In a

Substantial proportion of patients, but are retatively mild and not dose-limiting A
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sy . aiation, (flushing) or r'hest tightness

together With palpitations, anxiety, and/or dyspnea ocnurs less frequently, is self-

limited and has not been shown to be assoc:ated wzth any sequelae. There

appears to be no assoc:ation between COP/«XCNEO and depressron or suucrde

attempts, fiu-llke symptom complex, spontanews abortions OI seizures No skin

necrOSIs has been reported

oExposure - A total of 857 patients wt .e exposed to copolymer—l in the clinical

program A total of 779 patients wuth relapsmg M8 were exposed to copolymer-1

Of the 779 patients wulh relapsmg MS, 670 were exposed for at least 6 months, 490

were exposed for at least 1 year, 290 were exposed ‘or at least two years, 87 were

exposed for at least three years, 15 were exposed for at least five years, and 4

were exposed for at least 10 years

oLaboratory Abnormalities - administration of COPAXONE" resulted in no known

product—related laboratory abnormalities In 844 patients (1092 patient years)

evaluated for safetv In the clinical program

tReprodmtton - CGF'll‘JiaNE6 had no potential for fetotoxecuty or teratogenlmty In

rats or rabo~ts at oeses up to 37 5 mg/kglday

OCarcinogenicity - LJased on the results of in vivo clinical and pathological

fII'.di.igs of 6 month/1 year toxzco‘ogica' studies in animals and patients exposed for

me e than 5 years, COPAXONE'” has sliown no potential for oarcmogentcrty
Con3lstent w-th lCl—l guudehnes, whole life animal studies in two species to assess

the carolriogenic potential of COPAXONE” are nngomg

oBenefit Risk - the overall benefit to risk assessment is favorable and adequate
directions for USE? have been wrrtten
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iNTRODUCTiON

Pharmacotogic Class

COPAXONE" (copolymer-1 for injection) is an immunomodulator that modifies

myelin-speCific autmmmune responses

Scientific Rationale

Copoiymer-i was originally SynthBSlZBd at the Weizmann institute of Science in

Rehovot, israet, as part of a systematic study to assess the encephalitogenic

properties of peptides The encephalttcigenic properties of the peptides were

studied in expenmentel ailergic encephalomyelitis (EAE), the animal model of

human multipie scierOSis (MS) None of the peptides which were Synthesized

was encephalitogenic On the other hand, some peptides containing ba5ic

amino aCldS exhibited a protective effect. Out of these peptides, the one With the

most pronounced and reproducible protective effect was copolymer—‘l, which was

selected for further studies and a drug development progiam

Description

Q¢AUULLA 4141M SEUL‘t inhrmfihun

Proposed intended Use

COPi‘-liXONEE l5 proposed to be indicated for slowsng progresSion of disability

and reducmg the frequency of relapses in patients With relapsing MS

The recommended daily dose of COPAXONE‘ for the treatment of patients With

relapsmg MS IS 20 mg iniected subcutaneously

Muttipie Sclerosis

Dcmcqraphics

MS is a central nervous system disease affecting apprommatoly 300.000 people

in the United States (Becker, Gidal 8. Fieming, 1995. Anderson et al , 1992) It IS

characterized by the destruction of myelin surroundtng neuional axons in the

white matter of the brain and spinal cord The loss of myelin results in toss of
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impulse transmiSSion, dysfunction of the nervous system, and sensory, motor,

and cognitive disability The cause of MS has not been determined, but it is

possible that genetic susceptibility permits environmental triggers to initiate

autOimmune processes that result in pathological changes and clinical symptoms

(Sadiq & Miller, 1995)

The onset of MS peaks between the ages of 20 and 30 years Rarety does onset

of disease occur before the age of 10 or after the age of 60 Its manifestations

affect somal, family, and economic well-being MS occurs 1 4 to 3 1 times more

frequently among women than among men, the male/female ratio is equal in

patients With later onset (Sadiq & Miller, 1995)

1 5 2 Symptoms

The symptoms of MS may vary greatly Some people may have Visual

impairment, double v15ion (diplopia), or involuntary movements of the eyes

(nystagmus) People With MS may also experience impairment of speech,

numbness or tingling sensation in the hmbs and difficulty walking. Dysfunction of

the bladder and bowel may also be present. In some cases paralySis of varying

severity may make it necessary to use a cane, crutches, and other aids while

walking MS IS rarely fatal; the average life expectancr approaches that of the

general population ln a very small number of cases, the disease accelerates

and may result in life—threatening complications

1 5 3 Clinical COurse

The course of MS varies between patients and in the indiwdual patient In

exceptional indiwduals Wlth Silent or subclinicat disease, characteristic tesions

are found only at autopsy, others With rapidly progresswe disease may progress

from onset of symptoms to death Within a few months. Most patients show a

progressmn from initiat symptoms to meaSurable disability in sensory, motor, or

cognitive functions over time

The Symptoms and pattern of progreSSion in MS can present in several distinct

forms In the past, there has not been unanimous agreement on definitions for

the various clinical subtypes of MS Recently, resutts of an international survey

were published in an attempt to standardize definitions for the most common

clinical courses of patients With MS, (Lublin, F D , Reingold, S C , 1996) The

clinical course usually can be characterized by either acute episodes of

worsening (retapses, exacerbations), gradual progresswe deterioration of
neurologic function, or CO'T‘h'flaIIOFIS of both
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Flgure 1 Clznlcal Course of Multlple Sclerosrs

l

._.-—-...-_Nof!Uli‘hlun
P'I‘” ’ "L _ ll WOI’EE‘HII‘IQ and may be restored to baseline

. E l l J
_ ' 1 l I dlsabtllty.

neurologm IUHCIIDH 0f may ran! to retutn to

| J Secondary progresswe - patlenls exporter-ca a
 

Dr.

‘W— Rel‘apsmg patlents Pxpenence acute

L’l basellne and progress toward Increamng
rum .elapslng dlsease first, then a progresswe

course Without ldentlflable retapses

anary pmgrossryo 7 patlents EIpEflence a
f'ragyqul-y' progresstve deteriorallo. Without history of

Lyme”): Identl'rchle relapses Rarely some at
these patients may expenence an
emcerballun later In the disease but all

/ pallents In thls group have lr‘ISlleuS
Tum pit gresston 0r dlsamirty at the tlme of

__-_____-m_. -Lii—r diagonals

"If":Mrtuban  

As demonstrated In Figure 1, patlents wath relapsrng MS worsen acutely and

then either return to baseline neurologic function or fall to return to baseline thus —

expenencrng Increassng dlsablllty. These patients ultimately develop secondary

progresswe MS With continuing deterioration Patients Wlth primary progressive

MS rarely have relapses. These patients have a continuously deteriorating

course w1th little or no evtdence of superimposed acute worsening lnfrequently,

a patient wrth primary progressive MS may experience a relapse, but all patients

wrth thus form of MS inltlally present With an lnSldIOUS and contrnuous

detenorahon In their neurological status

A number of cllntcal and demographic factors have been identtfled Wthh may

predlct of outcome of relapsrng MS
\ll
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Table 1 demonstrates that patients who experience a greater number of relapses

during the first two years after diagn05is appear to deteriorate more qUickly than

those who have fewer relapses during their first two years after diagnosis.

Table 1 The Reiationship Between the Number of Exacerbations in the Fi.st Two

Years after Diagnose of Ms and the Number of Years Needed for 50 Percent of

Patients to Reach a 088 Score of 6 (Weinshenker et at, 1989; Weinshenker

1995)

Number of Exacerbations in First Years for 50% of Patients to reach DSS=6

Two years (n = 730)

25 (n = 34) 7

2 - 4 (n = 244) 13

<2 (n = 452) 18

058 = Kurtzke Disability Status Scale
EDSS = Kurtzke Expanded Disability Scale

1 5 4 PathogeneSis of Multiple SCIBI'OSIS

MS is presumed to be an autoimmune disease of the CNS Abnormalities of the

immune system are primarily immunoregulatory defects in T-cell function and are

related to T- and B-cell hyperactivity MS results when the immune system is

unable to prevent autoreactive T cells directed against myeiin-associated antigens

from becoming activated These activated T cells men enter the CNS to cause

demyelination, loss of neural sheaths that preserve normal nervous system function

(Sadiq & Miller, 1995)

Demyelination occurs in both the brain and the spinal cord as focal, scattered

le5ions LeSions are sharply delineated from surrounding normal tissue and are

characterized by variable destruction of the myelin Plaques become inactive over

time, With loss of inflammatory leukocytes. Though remyelination may occur, it

tends to be aberrant and incomplete Demyelination is followed by reactive gliosis

(scar tissue formation) (Sadiq & Miller, 1995). For additional information on

pathogeneSis see Appendix A

1 5 5 Economic impact

Although the cause of MS is obscure, the long-term impact of the disease is Ciear

Patients With MS can expect to live 93% of their expected life spans, but they may

endure neurological impairment and/or disability for much of that time In fact, the

average American With MS may forfeit as much as one third of the expected

earnings to unemployment or underemployment Average lifetime tosses have
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1.6

been estimated at $495,845 per person Wlth MS Wuthm 1D to 15 years after

dlagnOStS, only 20% to 30% of people With MS are stlll employed (NMSS, 1995} tn

the United States atone, the totai cost per patient with MS lS 535.000 pet year,
accordmg to a recent study (Bourdette, 1993)

Current Treatment

MS has no known prevention or cure Two forms of interferon-beta are current“,-

approved by FDA for the treatment of patlents wrth MS-lnterferon beta-1b, and
Interferon~bete-1a

Because not all patients with relapsing MS respond favorably and continuously to
and/or can tolerate recombinant human beta-:nlerferons. there continues to be a

need for new, safe and effective treatments for pettent wrth multlple sclerosrs

Copolymer~1 - Mechanism of Action

RMtd W-h gum mmu‘ni»
LNUW‘tr
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2.1
Early ln-.'ae!igalor-Eoone-area Clinical Pharmacology Trials

The clinical phrrmacology group of studies crani lets of the early, investigator-

sponso'ed studtes BR—OB, BR-Ofi, BR—OC, and BR—OD (see Table 5) A total of

49 patients were enrolled in these trials. Patients received ccpalvmer-1 at dosages

ranging from 2-20 mgfday W! to 15-20 mgiday SC

 
'.— _—~x _

Table 5 COPAXONEQCIIDICH Pharmacolcgy Trials (Number of Patients)
_ "'

Type at MS _

RR-MS' era-msb MS-Ufisp' other” Tolal

BH-Ofi 4 12 16

BR-OA 4 3 ?

BR cc 5 5

BR DD 5 15 ._ . 21
Tull! ID 32 4 3 49

“ Retapsmg-Remrttlng Multiple Sclerosis
n Chronic Progieeslve Multiple Sclerosis

:1 Mullipte Scleroete UnspecifiedOlher=AFE

The first Cllnlcal trial of copolymer-l, referred to as Trial BR-OA, was conducted

by Dr Abramsky at the Hadessah Medical Center (Jerusalem. Israel). BR-OA

was an open label. uncontrolled trial in four advanced MS patients and in three

patients wrth acute disseminated encephalomyelitts (ADE). The results of Trial

Bit-DA revealed some suggestson of improvement In speech and visron for the

MS pettents, With no evidence of side effects during the course of treatment

(Abramsky. Teitetoaum. and Arnon. 1977)

the second clinical trial of copolymer-1. referred to as Trial BR-OB, was 1150

uncontrolled and open label (Bornstein et al.‘ 1982). it was conducted in the

U S by Dr Bernstein under an Investigator lND Sixteen (16) patients

With MS were treated Twelve {12) of the 16 patients had chronic-progresswe

(CP) disease and the remaining four patients had relapsmg-remitting (RR) MS

Of the 12 patients wuth CP MS, three improved after copolymer-t treatrn ant

Tvo of the four pateents With RR MS 1mproved after cepotymersl treatment
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2 HISTORICAL PERSPECTIVE AND CLINICAL PROGRAM W!TH COPAXONE‘”

For purpose 5 of W5 document. the clinical program With COPAXONE‘” consrsts 3r lhe

:‘ieven manual trtals Included in the NBA and shown to Table 2 which provrdes the number

of pa‘uents and type of MS for an patents Not rncluded In His table an; the f0ur clinical

pharmacotogy trials discussed In Sec-non 2 1
war-—

flTabte 2 COPAXONESClinrca! Program (number of pafients)   

 

 

 

 

\ , , =______. ._._

‘ TnalT Mirna! Number COPOLYMER-i I PlaceboI
RR— cp- Ms. Iotal RR» cp- MS- Tota!

_ 7 _ 7 _ 7_ 7 M5 M5 Unsp MS N's Unsg

:25 i fi _* 125 -_’—125I
25 I 25 25 25

150 150 151 _151

241 241

.— __
241 241_

252 282 _
53 53

345 345

5: 51 55 55

43 22 5 70

43 22 5 70 l
7 779 13 5 357 _ .1 205 II

  

' Se‘JeH}?ahents aisa pdfirLIpaled m Tna' 1110-1 and were subsr-quenlly ’ransl—grrsd lo lhls Inal“ no data available at [me 01 W5 NDA
' one when! «5190 parIlCIp 3190 In I'Ial ERA and 3 patlems also pammpated m Trlak BR“ 3 and were ‘hen enmlted in lhls ma]
‘BF :‘TP Postnalmrxmi
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With the exception of follow-up data for patrerits who experienced systemic reactions data
contained in this dQCLHI‘en :re limited to those contained in the ilDA tiled In October of

1991; Seven of the studies snown in rahe2(had data available for this NDA.

it 15 important to note that the early clinical trials were conducted by independent

lnves‘igators TEVA Pharmaceutical Industries Ltd, licensed CGPAXONE” in 1.985 and

sponsored all trails from tnat mm on wrth the exception of Trial BR~3 (a compassrorate

use prearam con ducted by Dr. Bornsrein under his lND) Table 3 shows the trials

conducted in the U S. by Dr Bornstein under has investigator lND at the Albert Ernstein
Medical Center in New York.

...._-—- u.- —L   

   

 

 
   

lTable 3 CPOAXONEEClinical Program (number of pal-ants) “Li!
’[Eu—Lrial#11499.” nal N__Linil'ier _ __ COPOLYMEFM Placebo iRR- cp- MS— 5 Total RR on 'VIS Total

}___ MS MS UFSp M3 .vs EFL.
ELAPSING MS TRlALS__ ______:::iI;,:__RELAPSING-MS CONTROLLEit-U‘Sl __ _ ’

BR-l __ 25 25 _ 25

CP—MS CONTROLLED (us; i

BR-2 51 51 ‘ 55 55

COMPASSIONATE USE 6 BR-PTP

‘ one" F3 22 is 70BR-PTP' -

   

 

' No data on ti" 5 trial available at the of NBA
I’ Dr ‘ patient also participated .n TrraI BR-t and 3 oatients also particlpated in Thin [JR-OB and were then enrolled in this trial

“a” on these trials are included In the NDA Prior to the Submissmn of the NDA, TEVA

ed all available documentation from Dr BO!n5tei including source document-

epcrt forms (CRF5), available correspondence and iegu'atory documentation

gh the clinical data were complete and in exCellent condition, the original protocol,

nd IRB suomrssrons were either unavailable or iricomp!ete Through the Freedom

rmation Act (POI) TEVA was able to gain access to grant proposals which describe

ils for whrch funding was requested In an effort to confirm the results of Trial BR-1,

ed in Dr Bornstein's publicat=on an the New England Journal of Medicine in 1987'

idix D), TEVA created a computer database from the original CRF's and source

entation fi om the trial The data from all 50 patients were audited Once this

process was complete, TEVA compared this database to the data contained in NAPS

document no 04520 The NAPS document was: the ana|y3is database used by Dr

Bernstein s statisticians to produce the results in the publication Database discrepanmes
were reviewed in a blinded fashion by Aaron Miller, MD, the examining neurologist for ll‘lS
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that The data were then re-aratyzed and the results confirmed In aomtlon, TEVA

analyzed an addtt‘onat cohort of patents, the All Patient cohort (ETT- intent to Treat) Two

patients tn:ttally enrolled tntc the that (both on placebo), dtd not meet entry critezta and

were dtscenttnued early Both patients, in the oprnton of the investtgctor, had

symptomatelogy considered psychogen'c :n nature that might Interfere With evatuatton of
treatment ef‘ect on the dssease Date from both the HT cohort and the r‘ubt'cattcn cohort

are presented throughout thus document

From grant proposals tt appears that followmt‘ the enrollment of 26 t1? placebo. 14

copolymera‘l) patients into Trtat BR~1 (58 patient rnon‘hs for placebo, 56 pattent months for

copotymar-t} an interim anatysrs was performed by Dr Bornstetn it rs clear from the

documents and disco stons With Dr Miller that the integrity of the blind was never
compro .ttsed It is unctear whether Dr Bernstein had tntended to enroll 40 or 50 patients

into the that prror to the interim anatysas Moot documents wrttten prtor to the anatysrs,

includmg a boat abstract submtted to the lRB state about 50 pattents” A 1980

document submitted to the FD A in 1987 by Dr Bernstein. and described as the Protocol

descnbes 40 patients Followi'tg the statement regarding 4O pattents, there as a power

statement which concludes that 50 patents Will be enrolled (25 matched pairs) As Dr

Bornstem is now deceased, tt Is impossmle to know exactly what occurred at the time

these decrsrons were being made This seems of lzttle Importance In the long run, as no

changes were made to the data being coilecred or the method of coltecttor. fotlowrng the

interim analysrs

Throughout the years, the usefulness of an ITT anatysrs has been the topic of much

dlscussron in the scrervttfic community The molusron of data trom patients who clearly

should not have been enrolled or who may not have been adequately exposed to study

treatment has often been questioned TEVA ts of the Optnmn tnat the conort of patients

presented in Dr Bernstein's New England Journal of Medtcme public-alto“. is the most

relevant and t5 the analysts most representative of the effect 3f copolymer-‘t an the

proposed population srnce these patients parttcrpated tor a very short permd of time an 1

were not foliowed after dtsconttnuatton Recogntzrng the state of regulatory requtrements

today, both the WT and the publication cohorts are presented thr Jt.ghout this document

Although Trrat BRA .s caeerty a double-blind, placebo controtted that it as a small and

smgte center that Followthq the stomficant results ‘rorr. the trial a .nulttcenter, Industry

sponsored Treat (Ct—90011'9001E)was conducted to confirm Dr Bornstein's findings

Twat BR 2 was condL ctec' In patients With Chronic progressive MS and employed a higher

dose (15mg BID) Trtal BR‘E was also reviewed wrth the same v gor as BR-t, but only

With regaiu to safety Trial BR-B remained under Dr Borrtstem’s direction unttt hts death

and thus only serious adverse events and deaths were reported to TEVA or a regutar
teats tnformatson on these events was limited

19-—
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Table 4 shows the trials Sponsored by Tl-IVA

Fable 4 COPAXONE” Clinical Program (number of pallenls)
Trial Typefl’nat Number

RR-
MS

125

__,,- —._—£_ ___.

_-.—

CUPQLYMFRv I Placebo
I I

CP- I MS- I Tota‘ RFC- CPa MS— Total
M5 Uns— '_ MS MS Unsp 3

125 126 _ 126

241- l ___

282 I
53

' Seven pallents also parllmpaled In Trial 1110-! and were subsequently lranslened to lhls trial
° no dala available at llme of this NBA
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2.2

Only transuent local unuecnon sute reactions were noted as adverSe experuences

for any of the true? patuehts Doses up to 20 mg/day for up to Stx months were

mutually employed Fottowtng these favorable results. daily treatment wuth 20 mg

Copolymor-t was contunued for up to 3 years.

Two addrttonal studies, referred to as BR-OC and BR-OD, and conducted in the

U S and Geru.uany. respectrveiy. confirmed the safety profile seen in the two

initial truals The resuits of Trual BR~OC have been publushed (Baumhefner at
ai,1988)

Scope of COPAXONEE Cfinical Program

The suggestuon that copolymer-t may have slowed the progressuon of dusabuiuty

un two out of four petuents un the RR phase of MS un Truat BR-OB provrded the

ratuonate for Dr Bornsteun to continue his investugatuons and to unttiate a double-

bttnd, placebo-controlled sungle center trial of copolymer-1 un patients with

relapsing MS (Trial BR—t) Trial BR-1 was conducted from February 1980 to

February 1985 and was supported by a grant from the Natuonal Institute of

Neurologtcal and Commumcetuve Disorders and Stroke (NlNCDS) TEVA filed

lND un 1986 and unutiated a sponsor-directed multucenter Phase III

clunicat trual untended to corroborate Dr Bernstein‘s findings

Wuth assustanoe trom the FDA and teedung ctununians and statustucuans un the
fueld of MS, TEVA :nttuated Trsal 01-9001/9001 E tu‘ual 01—9001l9001E

corroborated the results of Trual 3R4 sponsored by Dr Bornsteun Kenneth

Johnson, M D _ at the Unuversuty ot Maryland was the project durector for this
true! Trual 01-9001/9001 E and Trial BR-1 are the two adequate and

well—controlled truals each of whuch provides substantial evudence of the

effoctrveness of COPAXONE” The remaunung ctunucal studues in thus NDA
provude supportuve evudence of effectiveness and contrubute to the evudence

demonstratung that COPAXONE" l5 safe for use as recommended in the
proposed tabetung
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Overall, a total of 779 patients With relapsing MS have been exposed to

copolymer-1 (150 in controlled trials, 536 in uncontrolled trials, and 43 in the

compassionate use program) Of the 779 patients with relapsing MS, 670 were

exposed for at least 8 months, 490 were exposed for at least one year, 290

were exposed for at least two years, 87 were exposed for at least three years,

15 were exposed for at least five years, and 4 were exposed for at least 10

years (Figure 2)

Figure 2 COPAXONE‘” Duration of Exposure in Relapsing MS

erberofPatients 
l l'

<51+2+3+

i I I l I I i 1 I I _'1"""1

4+ 5+ 6|- 10+

Years of Treatment

in addition to the relapsrng MS patients, 73 patients With chronic progresswe

MS have been exposed to oopolymer~1, 51 in a controlled traal and 22 in the

compassionate use program An additional 5 patients With either unspecrfied

forms of MS or other diseases received copolymer—1 in the compassmnaie use
trial
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A total of 857 patients were exposed to copolymer—1 In the clinical program, as

presented In the NDA (Figure 3) The total number of patlen* years of

exposure was at least 1092 A total of 206 patients (151 With relapsmg MS and

55 Wlth CP MS) received placebo All exposure to copotymerml was by

subcutaneous administratton Of the 857 patients exposad to copolymer—l. I43

FBCBIVEd 20 mg cepoiymer~1 seif—admantstered once daily by subcutaneous

Injection, w’nlch IS the recommended dostng regimen, 63 received 20 mg

copolymer-l once every other day by subcutaneous injection (Trial 1110—2).

and 51 patlents (all CP MS) recewed 15 mg tWIce daily (I e , 30 mg per day)

(Trial BR~2)

Figure 3 COPAXONE” Duration of Exposure in the Clinical Program

NumberofPatients

900 , 857 Total
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4
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The adequate and well-controlled studies provading substantial evidence of

efficacy in patients with relapsmg MS consist of Trial 01 -9001I9001E. sponsored

by TEVA. and That 8R4. directed by Dr Bornsteln These two studies, both

conducted .n the United States. involved 301 patients, of whom 150 (125 in Trial

01—900119001 E and 25 in Trial BR-1) were treated with copolymerA‘l at a dosage

.. of 20 mg administered by subcutaneous injection once daily Trial BR-1 was a

24 month study. Trial 01-9001l9001E consasted of an initial treatment phase of

24 months Wthh was extended to up to 35 months Patients continued on

double—blind therapy Without interruption followmg the completion of 24 months

F dosing When the last patient completed the core protocol, patzents partiapating

In the double-blind extenSion began to swatch to the open-label safety study

This that IS still continumg Figure 4 prowdes a graphical presentation of the
trial deSIgn

Figure 4 Design of Trial 01-9001/9001E

O1-9001E—

¢

Core 24—Month Trial \ 0/0,, C:> 
m—m—-O1-9001
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Although patients had to elect to continue on double-blind therapy at the and of

the 24 month lnat period, the vast meterity did elect to continue Equal numbers
continued for comparable lengths of time for both the COPAXONEfl-treated

patients and placebo treated pattents

It is theoreticeity possuble that a subgroup of patients might have opted not to

continue the extensmn phase This could have introduced bias Thts concern,

however. was not home out Of the 215 patients who completed the core study,

203 (94 4%) continued into the extension phase All centers took part in the

extensnon and pattents were equally distributed between the two treatment

groups There were no distinguishing baseline characteristics between patients

who did or did not complete the core study or who did or did not enter the

extensrbn phase. The number of patients who did not enter the extension phase

(12) represents a small proportion of the total etrgibte (215). Further analysis of

the eligible patients who dld not enter the extensmn study shows them to be an
unremarkable cohort

The group of uncontrolled trials in patients with relapsing MS consists of
onqomd trials

idem WL Wi—
wit-AWNd

One study (Trial BR-2) conducted under Dr, Bernstein's IND, is grouped alone

because at employed a total daily dose of COPAXONE‘} Whlch was 50% greater
(9 g 15 mg 3 l 0 )than that recommended for use in the NBA. and because it

was the only controtied study in patients With MS in the chronic progresswe

phase of the disease Accordingly. the primary end-paints were different In Trial

BR-2 than those 2n the two pivotal Trials BR-1 and 01-9001I9001t:

Two compassionate use programs are also s‘tt ongoing.

QLdCLLiLd unh‘d_m+ai C—C'TV-HLW

WMIn”
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2.3

COPAXONE‘” Inmates its immunological actiVity at the sute of injection Tissue
homogenates reveal that copolymer—1 is actively degraded to Smalier peptides at

the Site of administration in wvo demonstration of bioavailabitity of

COPAXONE" in humans rests upon 1) a decline in them vrtro proliferative

response of peripheral blood mononuclear cells to the drug follow;ng chronic

administration, 2) formation of non—neutralizmg antibodies followmg chronic

administration of the drug, and 3) demonstration of efficacy in adequate and

well—controlled clinical trials Thus, there are no ctinical studies in this NDA

which measure claSSical pharmacokinetic parameters

Demographics and Baseline Disease Characteristics

The population of patients With relapsmg MS who received copolymer—t in the

clinical program was representative in terms of demographic and disease

characteristics of those likely to receive the drug after it is approved for

marketing Both a controlled clinical trial population (Trials 01-9001/9001E and

BR-t) and a less restricted population (Trials 01-9002, 1110—1. 1110-2, and the

RR cohort in BR-3) of relapsmg MS patients received copolymer—1 Patients

with relapsrng MS between 18 and 68 years of age partICIpated in these trials

Each of the triats had more females than males, C0n5istent With the overall

population of relapsrng MS patients The vast majority of relapsmg MS patients

for whom race was recorded were CaucaSIan Prior two-year relapse rate and
mean (E)DSS scores at baseline were con3istent With those that would be

expected from a population of patients With retapsmg MS of 5-9 years duration

The demographic characteristics of the relapsrng MS patients and their baseline

disease characteristics are summarized in Table 1 and Table 2 in Appendix B

The method of selecting patients for partICIpation in Trial BR—1 was more

restrictive than that used in Trial 01-9001/9001 E Trial BR-1 was a Single center

trial, conducted in a localized setting A large number of patients were initially

questioned This led to a group of prospectIVe participants, from which 50 were
enrolled into the trial in contrast, Trial 01-9001/9001 E inctuded 11 centers With

a broad geographic distribution

Although the number of CP MS patients studied was relatively small, the CP MS

sample studied was representative of the population at risk and expands the

safety database for copolymer-1 As this trial was deSigned and conducted prior

to the new terminology and claSSification of the clinical course of MS published

in 1996‘ no data are available on whether these patients had primary or

secondary progresswe MS Ages of patients With CP MS ranged from 23 to 58

years Where race of trial partiCIpants was recorded, most treated CP MS

patients were CaucaSIan, but some Blacks partICipated, one Hispanic With

unSpeCified MS aISO partiCIpated (Trial BR-3)
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Summary of Efficacy in Adequate and Well-Controlted Pivotal Studies

(Trials 01-9001l9001E and BR-1)

COPAXONE” is safe, slows progressmn of dssability and reduces the frequency

of relapses in patients With relapsing MS The evzdence to support this claim ls

substantiated by each of the two adequate and well controlled Trials, BR-1 and

01-900119001 E This Briefing Document focuses primarily on these trials and the

more encompassmg data available for safety As described prewously, BR-1

was conducted under an investigator IND and was supported by a grant from the

NlNCDS A copy of Dr Bornstein’s publication of Trial BR-‘l in the New England

Journal of Medicme 15 prowded in Appendix D and a copy of Dr Johnson's

publication of Trial 01-900119001E in Neurology. July 1995 IS contained In

Appendix C A more detailed description of the procedures taken to assure

quality of the data from Dr Bornstein's trial appears under Section 2 0

Study Desren

Both Trial BR—‘l and Trial 01-9001/9001 E were double-blind, randomized,

placebo-controlled, long-term, fixed dose studies In both studies, the objective

was to assess the safety, tolerability, and therapeutic efficacy of 20 mg

copolymer-t self—administered subcutaneously daily in patients With relapsmg

MS Both studles were designed to last 24 months, and the double-blind period

of Trial 01-900119001E was extended to up to 35 months, In Trial 01-

9001/9001E, once patients completed 24 mOnths, they were Immediately

entered into the doubte-bltnd extensmn All patients were offered par‘tiCipation in

the extensmn and investigators remained blinded throughout the dosing period

(extensmn as well as core) Two additional differences in d95ign are worth

mentioning Trial BR-1 was Single-center, while Trial 01-900119001 E was multi'

center Trial BR-1 employed a matched~pair randomization scheme, while Trial

01-9001l9001 E used a centralized dynamic randomization methodology

Study Conduct

Each subject Signed a wrltten Informed consent and overs:ght of each trial was

prowded by an Institutional Rewew Board In addition, both studies were

overseen by a steering committee, and safety Issues were revrewed by an

independent safety committee

Patient Selection

The methods of subject selection prowded adequate assurances that the

patients had MS Dr Bernstein enrolled patients With definite MS based on

diagnostic criteria Similar to those being proposed by Poser in his publication of

1983 ln 01-9001/9001E, a diagn05is of definite MS was established according
to the criteria of Poser et al (1983), prior to randomization These criteria
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included a reqwrement for objective neurologic evidence of CNS disease and a
differentiation of MS from other neurologic disorders, To ensure that patie 1ts in

each trial had relapsrng MS, patients were to have a history of at least two well-

documented relapses during the two years before entry into the trial, Although

chronic progression of MS at the time of entry into the trial was a reason for

exclu3ion, patients who had what was called at the time relapsmg-progressive

M8 were not excluded Today these patients would all fall into the category of

relapsmg MS. Subiects were reqUIred to be ambulatory (ambulatory with

aSSistance in Trial BR-1) with a baseline Kurtzke EDSS score (See Appendix L)

of 0-5 in Trial 014300119001 E or DSS score of 0-6 in Trial BR—1. Two patients

were enrolls d in Trial BR-1 who were later determined to have symptoms

conSidered psychogenic in nature that might interfere With the evaluation of the

treatment effect These patients were not included in Dr Bornstein’s analysis.

244 mm

in both trials patients received either 20 mglday of copotymer—1 or placebo by

subcutaneous injection

2 4 5 Blindm

Adequate measures were taken to minimize bias on the part of the patients,

observers, and analysts of the data in both studies The investigators. other trial

personnel, and patients were all blinded throughout each of the two pivotal trials.

To fully maintain blinding in the multicenter Trial (01-9001/9001 E) and Trial Br—1,

each patient was evaluated by a blinded Examining Neurologist and each

patient's medical condition, including MS-retated events, was managed by a

Treating Neurologist and a blinded trial coordinator The Examining Neurologist

performed the neurologic examinations but did not discuss symptoms or adverse

experiences With the patient The Treating Neurologist managed the patient’s

care including adverse experiences and treatment of relapses Trial 01-

9001/9001 E had an Independent safety adVIsory committee that reVIewed data

from the trial in a blinded fashion In both trials. copolymer-1 and placebo were

supplied in identical Single-dose Vials and the labeling either concealed (Trial

01—900119001 E) or in no way contained (Trial BR-1) the identity of trial
— medication

9 4 6 Assessment of Efficacy

For both trials, pre-established relapse criteria were used and included a

requwement for objective neurologic change Relapse end-pomt criteria

‘ included relapse rate (the number of observed relapses during the 24 months -

- the primary efficacy endeInt in Trlal 01~900119001E), proportion of relapse-free
— patients (the primary efficacy endpomt in Trial Br—1), and time to first relapse

ProgreSSion of disability was also defined and based on the published validated
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Kurtzke Disability Status Scale (DSS) in Trial BR-1 and the Kurtzke Expanded

Jisability Status Scale (EDSS) score in Trial 01-9001/9001 E For a complete

description of this scale, see Appendix L. In addition, Dr John Kurtzke,

originator of the Kurtzke scale for MS assessment, served on an external

adVisory committee that monitored the progress of Trial BR-1 The end-point

criteria for assessing progreSSion of disability included proportion of

progreSSion-free patients (progressmn was defined as an increase of at least

one point in the Kurtzke (Expanded) Disability Status Scale (EDSS) score from

baseline maintained for at least 3 months), time to progression and change in

Kurtzke (E)DSS score from baseline

Statistical Methods

In both Trial 01-900119001 E and Trial BR-1, all statistical testing was conducted

at the two»s:ded o: = 0 05 level of Significance

For Trial 01 -9001 '9001E, the "all patients" (lntent-to-Treat, lTT) cohort was

con5idered the primary cohort for inferences for the core 24 month trial and it is

the ba5is for the resuits presented for the core plus extension data An

“evaiuable” cohort of patients who were considered as having not violated the

protocot was analyzed as a secondary cohort A number of additional

manifestations of the data were analyzed at 24 months, including last

observation carried forward, patients treated at least 24 months (730 days),

retrieved dropouts, and patients treated for at least 6 months (183 days)

Fc ‘ Trial BR-1, TEVA confirmed Dr. Bornstein’s published analy5is (“Publication

cohort") and also performed a post-hoc analy5is using the ITT or all patient

cohort Both analyses are included in this briefing document

Study Populatio_n

The two trials were Simitar With respect to the patient selection criteria. resulting

in Similar demographics and baseline disease characteristics between studies

The treatment groups Within each trial were comparable With regard to

demographics and baseline disease cnaracteristics. The population studied in

botn trials was characteristic of the general population of patients with relapsing

MS wnth respect to age (mean 30-35 years), sex (F M >1 ), race (mostly

CaucaSIans) and baseline disease characteristics (Appendix a, Table 1)
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‘ 2.4,9 Exposug

in Figures 5 and 6. duratlon of exposure is presented for patients who

_ participated in Trial 01-9001l903‘ E and BR-‘l, respectively tn both studies time

to Withdrawal and the number 01 patients who withdrew were comparable for

those patients treated with placebo and COPAXONE®.

Figure 5 Extent of Exposure 01-90011’9001E

 
1;Eopixon¢1
i— - -PtaceboNumber0!Patient: -u5

. , 1,, rte-r—fi—m- —- ”71 7
a: >3 >6 >9 >12 ’15 >1! M1 :24 >27 >10 31+

Months of Treatment

V Core Protocol Extension

_ Mos m TnaiLo-a 23-6 {refs-12 >1245 new new >21-24 >242? >27-3o‘>30—<33 2 33

 

 

Copaxone

(”$125) 25 122119 117 112 110 108 107 104 “9—6“? 71 12
Platebo 125 122 119' "9 116 113 111 110 109 99 B4 24
(N=126) J

A total of 91 (73%) Copaxone and 94 (75%) placebo patients completed the

extensron, which lasted anywhere from 3 to 11 months, depending on the time

the patient was randomized In the core 24-month protocol
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Figure 6 Extent of Exposure BR-1
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Table 6 presents, for both trrats, the number of patrenls randomized to recewe

placebo or COPAXONE”, the number of pattents lncluded tn the safety analysts

and the number of patients lncluded in several of the efficacy cohorts

Table 6 Pallent Drsndsmon TFEE‘:S 01-9001/9001E and BR-1
— _ I _ .m-

01-0031/9001 E BR-1

 

Number oft aberrts Number of Patients

COPAXONEO iacebc COPAXONEQ Placebo

Randomlzed 125 128 25 25

Included lr Safety 125 126 25 25
Analyses

Included ln

Efficacy Analyser,

All Pattents 125 126 25 25

(Intent to
Treat)‘

Evaluableb 105 115 25 1313d

Compiutersc 99 109 -

“ All Patients {ITT) lncludes all randomrzed patients

” Evaluabre patrents Includes
- patients treated for at least 6 months of double-bland treatment.
- patients who recerved at least 90% of the total expected doses or at least 95% of COnSECutlve

doses

- patlents who had no dooumented use mm to entry or conlJnuous concon itant use of the
followlng cytotoxtc drugs or treatments azathlopnne. cyclophosphamrde, cyclospon’n. total
lymphoid radiation,

. pattents who had at least 70% of scheduled neurologlc evaluation follow-up vrsrts, and had
mlssed no more than 2 consecutive scheduled neurologrc evaluation vrsrts

‘ Completers Includes patrents treat d for at least 730 days

“’ For Trial BR41

- Excludes two patients who were unable to comply wrth the protocol

MYLAN INC. EXHIBIT NO. 1019 Page 183

WU"lll“.l

I“'”'lHl

l'”'
”l

”Ill"..-.

W'Hl“



MYLAN INC.   EXHIBIT NO.  1019   Page 184

 

lrlIiJIIll

Llll

A number of prlmary and secondary endpomts were described In the protocols for

Traats 01-9001/9001 E and BR—t For Trlal 01-900119001E, the pnmary endpolnt

was the number of observed relapses durlng the 24 months of doubletbnnd

randomtzed treatment Secondary endpornts lncluded the proportion of relapse-

free patients, time to first relapse In days, progressuon of disease (an Increase of at

least one pomt 1n EDSS score malntained for 3 months), and change in dlsab ltty

score as measmed by change from baseline In Kunzke EDSS score.

For Trlal BR-‘l. the proportlon of re'Apse-free patlents was denoteu as the prlmary

endponnt In both the publicatlon and in Dr Bornsteln's grant proposals Addrtlonal

analySis specmed an the grant proposal Included a comparison of the frequency of

relapses per year and the change tn the number of relapses from the two years

pnor to study Also conSIdered were changes In DSS and changes tn duration and

seventy of relapses ln Dr Bernstein’s publlcatlon, results are presented for the

prlmary efficacy endpomt (proportion of relapsevfree patients), change In DSS

(usang a categorical approach), and confirmed progresston of dlsease The

sponsor's analySIs of the BR-‘l results was Ilmlted to those presented In the

publication

% FDA has produced additiona' analyses Wthh are also presented In this document

2 4 '10 l Relapse Results

Relapse end-point crrterta Included relapse rate (the number of observed relapses

during ‘ 1e 24 months - the primary efficacy endpornt In Trlal 01—9001l9001E),

proportlon of relapse—free patients (the primary efficacy endpornt :n Trial BR-1). and
time to first relapse
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2 4 10 1 1 Relapse Rate

The mean number of relapses for both Trials 01-9004/9001 E and BR-t appear in

Table 7 The figures presented in Ta lie 7 represent the mean number of relapses

observed over 24 months or 24 months plus the time spent in the extenSIon In

both trials, the mean number of relapses was lower for the cepolymer-t—treated

patients, when compared to placebo treated patients, whether relytng on the core

24 month trial or the core+extenston of Trial 01-900119001 E, whether relying on the

publication cohort or the all patient cohort of Trial BR-t

Table 7 Mean Number of Relapses Trials 01-9001/9001 E and BR-1

Trial 01-90011900tE Trial BR-t
(All Patient Cohort)

Core 24 Month Trial Core + Extension Publication Cohort All Patient Cohort

Copolymerd l 29 t 47 0 6 0 6
Placebo ‘r 6/ 1 97 2 6 2 4

For That BR—t, the publication includes a categorical analySis of the frequency of
relapses per patient, classmed as 0, 1—2 and 3 more Fisher’s exact test of the

equality of the distribution between copolymer—t and placebo patients was 0 002 for

the publication cohort and 0 004 for the all pat:ents cohort

For Trial 01-9001/9001 E, the analySis speCified in an amended protocol was a linear

model accounting for the effect of drug (D), center (C), and any lack of homogeneity

of treatment effect among the centers The p-value for the effect of copolymer—t
was 0 056 Four (4) covariates were then examined to assess their relation to the

on-study relapse rate baseline EDSS, prior 2-year relapse rate, sex and duration of

disease Of those, only baseline E058 and prior two-year relapse rate were found

to be Significant covariates The resulting model Including the effect of D, C, and
the two covartates yielded a p-value of 0 007 for treatment effect Details of results

from various model fittings can be found in Apoendix M It should be noted that

selecting covariates from the data of the trial may not control the false positive rate

when evaluating a treatment effect

FDA produced supplementary analyses of treatment effect which did not rely on a

linear model A Simple t-test produced p=0 04 A categorical anaIySis in which each

category was the number of relapses was also done Controlling for center

tCochran-Mantel-Haenszei (CMH)) produced p=0 02 and controlling for baseline
EDSS (CMH) produced p=0 02

Several additional cohorts were evaluated to assess the effect of COPAXONEw at

the end Of 24 months in Trial 01-900119001E The re5ults of these analyses are
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descnbed In Table 2 of Appendix M, and are consrstent thh those fIndIngs already

presented

In Summary the fIndIngs demonstrate a statisttcally Slgnn‘lcant difference between

treatment groups Wthl’l lS essentIalEy ConSIstenl among the various models and

cohorts for the pnmary efficacy endpornt, l e , mean number of relapses

The results demonstrate that there are two adequate and well-controiled cilnical

trIals showmg substantlal evidence that copolymer-1 Is effectwe in reducing the

frequency of relapses

2 4 10 1 2 Proportion of Relapse-Free Pattents

Table 8 prowdes summary stallstics for the proportion of relapse-free patIents

Table 8 Proportion of Relapse-Free Pattents for Tnals 01-9001l9001 E and BR-t

Tnal 0190011900115

24 Months Up to 35 Manths

CnpolyrnI-r-‘l Placebo Capolymel-t Placebo N=1261
tN=1251 (N=126)_ P‘Valua' 1Ns1251

Proportion Dl telapse- 33 6% 27 0% D 158 33 6% 24 6%
“Fe Dd'lefl'S (CMH)

O 098
(LogIsIIc)

TrIaI BR-‘f Publicatmn Cohort Tnal 5R-1 Alt Pattent Cohort

Copolymor-t Placebo Copotymer~ Placebo
1N=2SL 1N=231 P-Vatug" ‘ (N=25[ [£43251 P-Value

Ptoportmn of telnpse- 56% 25 1% O 039 56 0% 3'2 0% 0 130
tten patlonts

” CMH Co htan-ManteI-Haenszel, LOQISIID - Loglstlc regressmn adgusted to! covarzates used In the ANCOVA at the number of
relapses
I Fisher's Enact Test

The proportlon of relapse-free patients was the pnmary endpomt of Tnat BR—1

and a secondary endpotnt In the Tnal 01 8001/9001 E tn Tnal BR—l, the

publtcatton cohort revealed that Signtflcantty more patients on copolymer—1 were

relapse-free compared to those on placebo The all patIent cohort showed a

numencat but not stattsttcally srgnIfIcant difference In proportion of relapse—free

pattents between treatment groups

ln I'nal 01-9001/9001E, two methods of analySIs were used In the comparison of

relapse-tree proporttons The Cochran—Mantel-Haenszel (CMH) anaEySIs Is the

multlcenter analog of Fisher’s exact test used In BR-1 Usung thIs method. the

dttference In preportlons between treatments was not Slgntftcant for the core 24-
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month trial The Iogrstlc model, a binary analog to the ANOVNANCOVA model.

Wthh Included the full set of covanates fit In the analysrs of mean number of

relapses (prior 2-year relapse rate, basetlne EDSS, sex, and duratron of

drsease). also showed a numerical but not statlstlcally Significant difference

favorrng oopolymer-1

2 4 1O 1 3 Time to Flrst Relapse

Tlme to first relapse was evaluated In Trlal O1-9001/9001E by the log-rank test of

treatment effect The BR-t publlcatlon did not Include an analysus of tame to first

relapse. but this was undertaken by the sponsor for the all patients treated
cohort Table 9 summarlzes the trme to first relapse findings by trial

Table 9 Time to first Relapse for Trials 01—9001l9001E and BR-t

Tnat Dt-BOOIIBOOIE

24 Monlhs Un IC 35 Monlhs

Copolymer-1 Placebo Cnpniymsr-t Placebo
(N=125[ |N=126J P-Valua‘ §N=t25) §N=126)

Madlan time to first 287 198 O 233 287 193
relapse (days) .—

1'nal BR-t All Patten! Cohort

Cupoiymer-t Placebo
N=251 94:23; P-Valuu‘

Medlan more to hrs! 31:“ 155 o 005

 relapse (days)

'Log Rink h-st
312 days are the 15 perccuma Medan tunes ”um-ted tn b- ran-r 700 days
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Figures 7 and 8 give the survwal curves for the all patients cohorts of Trials

01-9001 (24-month core trtai), 01-9001E (core+exten3|on) and BR-t, reSpectwely

In 3” cases, copoiymer-t patients demonstrated longer ttmes untlt onset of a first

reiapse, no crossrng over of survwat d1stributtons was observed In Trlat BR-t, the

tog—rank test gave a p—value of 0 008 whech was statisticatly sngnrflcant In favor of

copotymer—‘l

Figure 7 Kaptan-Meler Survwat Function of Time to First Retapse(Core+Extenslon)
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Fggure 8 Kaptan—Meuer Curve of T1me to First Retapse ior Tnaé BR-1
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2 4 1O 1 4 Relapse Rate by Basehne Kurtzke (E)DSS Score Category

For Trial 01—9001l9001 E, the frequency of retapses by baseline Kurtzke EDSS

score :5 usptayed In Figures 9 and 10 The mean number of observed relapses for

both treatment groups was higherwnh Increasmg basehne Kurtzke EDSS score

category For att three EDSS score categories, the number of relapses was lower

for copotymer-1-treated patients compared to placebo'treated patients. The

percent reduction was greatest In patients With a baseime EDSS score of 0-2

Figure 9 Mean Number of Observed Relapses Over 24 Months by Baselme
EDSS Score

Thai 01-900119001E
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Figure 10 Mean Number of Observed Relapses (Core+Extension) By
Baseline EDSS Score: Trial 01-9001I9001E
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S: , arty, m BR-t, the greatest dlfferenttal effect of c0potymer-1 was observed In

patients Wlth a baseline Kurtzke DSS score of 02 Relapse rates In patients With a

baseltne Kurtzke DSS score of 0—2 were 0.3 and 2 6 for copolyrner-t and placebo-

treated patients, respectively

2 4 10 1 5 Progressmn of Dlsability Results

Progressmn of disability was defined and based on the publtshed, validated

Kurtzke Disability Status Scale (083) in Triai BR—l and the Kurtzke Expanded

Disablllty Status Scale (EDSS) score in That 01-900119001E Several endpotnts

were evaluatede to assess progressmn of disability These inctuded mean change

in Kurtzke (ElDSS score from basetlne, categorical Change in Kurtzke disability

score from baseline, proportion of progreSSton-free patients (progressnon was

defined as an increase of at least one pomt in the from basellne maintained for at

least 3 months), and tune to progressmn

2 4 10 1 5 1 Mean Change in Kurtzke Disability Score from Baseline

tn TrtaE 01-9001/9001E two ba5ic methods of analy5ts were performed First, a

repeated measures analySis (RMA) was conducted on the entire proftle of changes

observed at each 3 monthly Vl5lt in whlch the E058 score was determined The

purpose of this approach was to evaluate the average treatment effect across wsns
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whlle aSSessIng the constancy of the effect from v151t~to—wset The second approach

was a s'rnple ANCOVA of the basettne to last vtslt EDSS score change, ussng a last

observatmn carried frOWard (LOCF) procedure for patents who w1thdrew prtor to

complettng 24 months (or 33 months for the core +extensuon anatysrs)

Figures 11 and 12 rttustrate the profile of EDSS score changes from baselme m

both the 24-month core trial and the core+extensron During the 24-month

treatment phase, repeated measures analysus tndtcated a Stgnlftcant overall effect

In favor of copoiymer-1 which was evtdent at all Vlsns The simple change between

baseline and last Vlszt, afthough numencatly favortng copoiymer-t was not

stattstlcally stgnlftcant

  

Figure 11 EDSS Change from Baseline Over 24 Months, Trtal 01—9001/9001E
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Figure 12 EDSS Change From Baseiine (Core+Exte05|on)' Trial 01-9001/9001E
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2 4 10 1 5 2 Categorical Change in Kurtzke Disability Score from Basetine

Based on the natural history of disease, a large proportion of patients With Kurtzke

disabiiity scores of 0-6, would be expected to remain stable over a 2-3 year period,

and, as expected, the mean (E)DSS change from baseline IS, therefore, relatively

small Thus, another ctinically relevant and useful analysis Is based upon an

indIVIdual patient’s response, I e_, the distribution of patients by change in Kurtzke

(E)DSS score from baseline See Figures 13 and 14

Accordingly, progressmn of disability during Trial 01 4300119001 E was also

e iatuated by categorization of the change in EDSS score from baseline as showmg

improvement (EDSS change_< -1) no change (EDSS change i O 5), or worsening

SS chan%e_> 1) There was a statistically significant effectin favor ofCEODPAXONE at both 24 months. At the end of the 24-month core trial period,
24 8% of COPAXONEa and 15.2% of placebo patients showed improvement, while
20 8% of COPAXONEe and 28 8% of placebo patients showed worsening Both

the categorical repeated measures and Simple baseline to last Visit analyses

demonstrated that the distribution of patients across these three categories was

Significantty different between COPAXONE'D treated patients and those receivmg

placebo At the end of the extension the proportion 0t improved and worsened

patients With COPAXONE0 were improved:2?2%, worsened: 18 4%. placebo
impr0ved=12 0%, worsened=31 2%

Figure 13 Categorical Change in EDSS at Last Visit (24 Months)
Trial 01-9001/9001 E All Patients
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Figure 14 Categonca! Change in EDSS at Last V3511 (Core+Extension)
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The distribution of patients by change in Kurtzke DSS score from baseline to final

assessment is depicted in Figure 15 for the Bornstein cohort in Trial BR—1A

Negative values Indicated Improvement, zero implied no change and positive

values denoted worsening Five (20%) of the copolymer-1—treated patients had

worsening in their Kurtzke DSS score compared With 12 (52 2%) of the placebo-

treated patients The p-value for this difference was p=0 066. In the Trial BR-1 Alt

Patient cohort, the copoiymer-1 proportion remained at 20%, whereas the piacebo

proportion oi worsening patients fell to 44% (p=0.128)

Figure 15 Distribution of Patients by Change Fr0m Baseline in Kurtzke DSS Score Triat
BR-1 Bomstein Cohort
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2 4 1015.3 Progression-Free Patients

ProgresSion was defined as an increase of at least one EDSS unit from baseline

that was maintained for 3 months. in Trial BR-1, a positive, statisticaliy szgnificant

effect of copolymers1 on the proportion of progression—free patients at 24 months

was obtained in the publication cohort, the proportion of progression-free patients

in the copolymer-1 group was 80% compared with 47.8% in the placebo group; (p =

0 034) In the all patient cohort, the placebo percentage increased to 52%

(p=0 072) An analysis taking into account the paired randomization for Trial BR~1

(Mcl‘iemar's Test) gives the same result in Triai 01»900119001E, over three-

fourths of all patients did not have confirmed progres5ion of disease as defined in

the protocol, no Significant differences between treatments were observed in that
trial
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2 4 10 1 5 4 Ttme to Progresston

Ttme to progresston was evaluated in both trials. The Kaptan-Meter survwat curve

of ttme to progression for each treatment group is shown in Figure 16, for the Trial

BR-1 publtcatron and the tTT cohorts

Figure 16 Kaplan-Meier Survwat Curve of Time to Progressnon Triat BR-1
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Over the two year pertod. the placebo group showed progressnon sooner than the

copotvmer-1 group A stettsttcally sngntftcant dtf‘ference in favor of copolymer—1 was

obtarr.ed In Trrat BR-1 In bott‘ the pubhcatton and the HT cohorts for thus endvaInt

In Trlal 01-900119001E, no stetlsticatty Stgnrflcant dlfferences between treatment

groups were seen With respect to time to progressmn Moreover, no values for the

median time to progressron could be derived, sance In ooth groups, most of the

patients dtd not progress by the end of the trtal
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2 4 1 l EfftcaCy Conclusrons From Controlleu Tg Is IIIIIIII‘t"'lt
Two adequate and well-controlled studies provtde substant=a| evrde'tce of the

efficacy of copotymer—1 tn pattents wrth relapsrng MS Specufrcally, the trlals

demonstrate that COPAXONE", at a datly dose of 20 mg by the suocutaneou:

route, slows progressron of disabiléty and reduces the frequency of retaps :s In thrs

pepuIatton

'I
I

The frequency of relapses was reduced IFI both trtaIs. The greatest differential

effect of copolymer-1 was observed In patients with basetlne Kurtzke (E)DSS

scores of 0-2 Patients recewrng COPAXONE” tended to remain stabte as

measured by Kurtzke EDSS. whlle patients acervtng placebo tended towards an
Increase in EDSS

II'I:IH‘IIfIrlHim“
2 412 MRI Flndtnqs II

MRI studies were carned out as adjunct research at the Unwersrty of Pennsyitrema,

one of the partICIpatlng centers In the 01-900119001 E trtal MRI evaluatlons were

undertaken at months 0. 1, 3, 6. 12, 18, 22 and 24 All MRI measurements were ;

obtalned on General Electrlc 1 5T Sigma MR tmagers. Fourteen COPAXONE®-
treated patients and 12 placebo-treated patrents were Included In the analysrs

. Since MRI has not yet been valldated as a primary measure of outcome In multiple
sclerosrs, the data can only be used as supporttve Information Howeve’, they are
consustent Wlth the ctrntcal results

17[I

2.5 Summary of Safety

The summary of safety Includes data for 893 patients exposed to copolymer~1, 49

In clinical pharmacology trraIs and 844 In the clinical program (controlled,

uncontrolled, and compassronate use trials). Safety data were unavailable for 13 of

the 857 patients treated wrth copolymer-1 In the ctlntcat program 779 patrents had

relapsmg MS

COPAXONE”, 20 mg Injected subcutaneousiy once daily IS safe for use In the

treatment of pattents of relapsmg MS. Thts data package represents a cumulative

exposure In excess of 1000 patlent years and demonstrates that COPAXONE9 Is

, well tolerated In this population
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'1
Adverse Exoerrences

2 5 1 1 Overall Adverse Experlence Summary

figure 17, from Tnal 01-9001/9001E, the larger and more recently completed of the

olvotal trials, lusts the adverse expenences that occurred at an :nCIdence of at least

2% among patlents who recelved copolymer-1 and at an Incadence that was at least

2% more than that observed in the same trial for placebo patients The ten most

common adverse experiences meeting these cntena were Injectron Stte pain (66 4%

copolymer-1 vs 36 5% placebo), asthenla (64 8% copolymer—1 v5 61 9% placebo),

IIIIeCthfi Slte erythema (58 4% coponmer-1 vs 13 5% placebo) Injection snte

prurrtus (38 4% copolyrner-1 vs 4 0% placebo), hypertonla (35 2% copolymer—1 vs

29 4% plazebo), flu syndrome (30 4% copolymer—1 vs 27 0% placebo), Infectlon Slte

anflammatlon (28 0% copolymer~1 vs 7 1% placebo), vasodltatatlon (27 2%

copolymer—1 vs 11 1% placebo), chest pam (26 4% copolymer—1 vs 10 3%

placebo), and Injection Site mass (26.4% c0polymer-1 vs 7 9% placebo) No

laboratory adverse experlences that met these crIterIa were reported

FIGURE 17 Adverse Events Largest COPAXONE® FrequenCIes and Greater than
Placebo Trtal 01~9001l9001 E

Percent

0.0 20.0 40 0 60.0 80 0 100 0
I I I I l

Anhralgla I 17 5 24 8

Chest Pain I 10 3 26 4

Back Pam I 22 g6 4
Vasodllatatlon 272

_—l 110

in} Slte Inflammatlon I 71 23 0 . COPHXOHB
Flu Syndrome I 273: 4 D Placebo

Hyperlonla I 29 435 2

In} Elie Prurltls _J 4 0 38 4

lnjt Slte Erythema I 13 5 58 4
Asthenia i 64 B. 51 9

In] Site Paln , 554

Injectlon sute Inflammatron, InIectIon srte pruntus, Injectron sute erythema, and

InIectlon stte paan, chest pain, vasodllatatlon, were much more common In

copolymer—1 treated patIents Injection sste Inflammatron, prurltus, erythema, and

cam are all addressed In Sectlon 2 5.1.2 on local adverse events Chest pain IS
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kll

lli

addressed rn Sectron 2 5 1 3 and agazn m Section 2 5 1 4 . as It relates to the

systemrc reaction Finally vasodllatatron Is also discussed In Sectron 2 5 1 3.

2 5 1 2 Local Adverse Events

The most commonly ooserved adverse experiences assocrated wrth the use of

copotymer -1 were local reactions at the site of Intectlon Some of the most common

of these local reactlons were erythema, parn, Inflammation, pruratus, and mass

The majority of these reactlons were reported as mild, and although common In

patrents treated wrth copolymer—1, were also observed in patients treated wrth

placebo (see Frgure 18) to Trial 01—9001r9001E, Injectron sate patn (66 4%),

erythema {58 4%)_ and prurrtus (38 4%) occurred most frequently among

copolymer-H aled pattents, whereas Injection srte pam (36 5), ecchymoses

(34 9%), and erythema (13 5%) occurred most frequently “"1 placebo patients

Frgure 18 Injectron Sste Reactions Severity for Trial 01-900119001 E
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As can be seen from Fsgure 18, only one report of Injection srte pam was

considered severe, whrle most complaints were mild Only two patients

drscontrnued from the trial due to IHJBCUOH srte reactions
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2513 Systemic Adverse Events

Definition a systemlc reactton was prospectlvely defined prior to code opening for

Tnal 01-9001/9001 E as a cluster of symptoms assocrated wrth an tndlvrdual

injection in order for an event to quallfy as a systemic reaction a patent had to

report the occurrence of either chest pain or vasodrlatatron (flushing) In assocratlcn

wrth palpitations, anxuety and/or dyspnea (Refer to Appendix E) This reaction

occurred sporadlcally and wrthrn mtnutes of InjeCtIOl'l and resolved after 15-30
mlnutes

In Tnal 01-9001/9001 E 19 (15 2%) patlents treated wlth Copaxone® and 4 (3 2%)

pattents treated wrth placebo reported events consustent With the prosoectlve

deftnmon (See Table 10) It must be noted that 10 of the 19 patents experienced a

reaction only once and that patlents recelved dally Injections for 24 months

Table 10 Transrent, Self—Ltmlttng Systemic Reactions - Tnal 01 -900119001 E

25

COPAXONE‘” 19 patients (15 2%)

10 With 1 epqsode

4 With 2 episodes

3 With 3 eplsodes

2 With 4 or more episodes

Placebo 4 patients ( 3 2%)

All w:th 1 eprsode

ln addttlon, these reactions resolved wrthout Interventron or sequelae From

the available data. although the etiology of these reactions is not fully

understood, they do not seem to be assoaated wrth either short or long term

tpllcatlons

Data comparing changes In blood pressure for those patients haVIng

experienced at least one systemsc reaction to the general populatron of

treated pattents are presented In Appendlx F

1 4 _Chest Pain

As can be seen, the mcndence of chest pam In thus populatron is hrgher in the

copolymer—1 treated patients A revrew of ECG's performed at baseline and

at 24 months does not reveal any evrdence of myocardial damage or

cltnrcally Sljl'llflcam change Vrtal srgns rncéudlng an assessment of blood

pressure and heart rate also dld not reveal evrdence of cllnlcally srgnlftcant
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cruange Due to the sporadic and tranSIent nature of the chest pain, it is

difficult to obtain ECG data during the events Patients experienCing chest

pain were no more likely to discontinue than those not reporting chest patn

Thirty-three patients, treated With COPAXONE'E'. reported chest paln Whale
partiCipating In Triat 01—9001/9001E Thirteen patients treated wath placebo

experienced Chest pain while participating 1n the same trial Stx out of the

thirty—three patients in the COPAXONEE treated group (18 2 °/u)w1thdrew .for
any reason. prematurely from the trial Three out of the thirteen (23 1 "/o)

placebo treated patients Withdrew, for any reason, prematurely from this trial

With the exception of the report of chest pain, these patients had Similar

adverse event profiles Most commonly the chest pain reqwres no treatment

and resolves Without sequelae (Refer to Appendlces F and J)

2 5 1 5 Deaths

Of the 893 copolymer-tstreated patients evaluated for safety, a totat of 7’

deaths were reported, all in uncontrolled trtals No deaths occurred in the
controlled trials or In the treatment IND Two of the deaths occurred in non-

us, TEVA sponsored Trial 1110—1 These patients had relapsing multipte

scler05is One patient died due to respiratory arrest This patient did not

receive COPAXONE® on the day of her death The second pattent died as a
result of masswe broncho~pneumonia and generalized sep5is Five patients

With CP MS died, one in Trial BR-2 and four tn Trial ER—S The patient In

Trial BR-2 died due to sepSis and pneumonia Data on the patients who died

while partICipating in the compassmnate use program conducted by Dr.

Bornstein, Trial BR-3. is limited The causes of death for these patients are

“5th in Appendix G The cause of death is unavailable for one of these

patients None of the deaths appeared to be reasonably assoaated With the

use of copolymer-t

2 5 1 6 Premature Withdrawals Assomated With Adverse Experience;

A total of 7’2 (8 0%) of the 893 copotymerw1-treated patients and 5 (2 4%) of

the 206 placebo-treated patients evaluated for safety Withdrew from therapy

speCIficaIIy due to adverse experiences or reported one or more adverse

experiences at the time of thelr premature disconttnuation from a trial, thss

lncludes the two patients in Trial 1110—1 who died, but does not include the

four deaths reported in Triat BR—B, which were not recorded as adverse

experiences by the investigator

Reasons for premature thhdrawat repoded by 1% or more of the 893

patients evaluated for safety included dyspnea (17 patients. 1 9%),

vasodilatation (17 patients, 1 9%), injection Site erythema (10 patients.
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1 1%), injection Site inflammation (9 patsents, 1 0%), asthenta (9 patients,

1 DEAL chest pain (9 patients. 1 0%), and rash (9 pattents, 1 0%) More of

the Withdrawals was due to a laboratory abnormality A complete list, by

study, of adverse experiences assomated thh Withdrawal is prowded In

Appendix H

2 5 1 7 SGHELLfl‘JGFS-E Experiences

A total of 55 copolymer-1-treated patients and 16 placebo-treated patients

evaluable for safety reported one or more serious adverse experiences

Those serious or potentially serious adverse experiences con5idered (by the

Investigators) to be related to copolymer-1 are lasted in Appendix I

2 5 1 8 Hospitalizations tn All Trials

Among all 893 copolymer-1 and 206 placebo patients exposed in clinical

trials (includlng clinical pharmacology trials) and constdered evaluable for

safety, 85 patients (copolymer—1. 57, 8 4%; placebo. 28, 13 6%) were

hospitalized (Figure 19)

Figure 19 Hospitalizations across all patients exposed to copolymer-1
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Forty-one (41) patients (c0polymer-1, 36, 4 0%, placebo, 5, 2 4%) were

hospitallzed only for reasons unrelated to MS Of the 36 hospitalized

copolymer-1 patients, 30 (3 4%) had relapsmg MS and 6 (O 7%) had CP MS
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Of the 5 hospitalized placebo patients, 4 (1 9%) had relapsmg MS and 1 (0 5%)
had CP MS

Forty-one (41) patients (copolymer-t, 18, 2 0%, placebo, 23, 11 2%) were

hospitalized only for MS related events Ali 18 (2 0%) of the hospitalized '
copolymer-1 patients had retapsmg MS Of the 23 hospitaliz placebo

patients, 20 (9 7%) had relapstng MS and 3 (1 5%) had CP MS

Three (3, 0 3%) patients, all treated With copolymer-1, had hospitalization(s) for

reasons other than MS as well as hospitalizatioms) for MS related events, one

(0 1%) of these patients had relapsmg MS, one (0 1%) had CP MS, and one

(0 1%) had MS unspecmed

Of the patients hospitaltzed, there were many more placebo treated patients

hospitalized for MS related events than COPAXONE” treated patients

— 2 5 1 9 Laboratory Results

Laboratory parameters evaluated in all or some of the clinical trials included

. hemoglobin, hematocrit, red blood cell count (RBC), platelet count, white bloodcell count (WBC), white blood cetl differential (neutrOphils [segs], lymphocytes,

monocytes, eosrnophits, and basophils), hematocrit, mean corpuscular

hem09tobin concentration, mean corpuscular hemoglobin, mean corpuscular

volume, sodium, potassmm, chloride, bicarbonate, atkaline phOSphatase, SGOT,

SGPT, total bilirubin, creatinine, BUN and urea Other blood chemistry

parameters included glucose, total protein, albumin, calcuum, phosphorus,

cholesterol, triglycerides, CPK, uric ac:d, LDH and gamma globulin.

Based on the laboratory data available in these trials, no laboratory abnormality

was directly attributable to copolymer-1 _

2 5 2 \_/_ita| Signs

Vital signs (blood pressure and heart rate) were systematically measured in a

total of 492 patients who partiCipated in Trial 01-9001l9001E and in the US

uncontrolled clirical trial, 01-9002 ln aii, 366 of these patients Were treated Wlth

copolymer—‘l and 126 were treated With placebo. Vita. Signs were not

systematically measured in any other clinical trial except clinical pharmacology
Trial BRHOA

I ..

A Overall, the Vltal Signs data showed no changes of clinical significance

attributable to copolymer—1 Additional data regarding changes in blooo

pressure are presented in Appendix F
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2 5 3 Electrocardiograms

Electrocardiograms (ECGs) were Systematrcally done in Trial 01-900119001E, in

which they were performed at baseline and at 24 months (or at time of early

discontinuation) Overall the results revealed no adverse effects of copolymer-1

on the heart Additionally, electrocardiograms were done in clinical

pharmacology Trial BR-OA, a trial With 7 patients (4 With unspeCIerd MS and 3

With ADE), and there were no changes reported Listings of ECG findings are

found in Apperidrx J

2 5 4 PreqnanCies in Clinical Trials

During the clinical trials wrth copolymer—1, seven women conceived while being

treated with the active drug Three of the patients electively discontinued

pregnanCy, three patients \rithdrew from treatment after 411, 459, and 751 days

of treatment and delivered healthy babies No information was available

regarding the Seventh case

2 5 5 Drug-Druq Interactions

Interactions between copolymer-1 and other drugs have not been formerly

evatuated Results from existing clinical trials which Include the concurrent use

of cortrcosterords for up to 28 days for acute relapses in Trial 01-900119001 E, do

not suggest any Significant Interactions of copulymer-t wrth therapies commonly

used rn MS patients Copolymer-1 has not been formally evaluated tn

combination With interferon beta. However, 10 patients in Trial 01-9002, who

switched from therapy wrth interferon beta—1b to copolymer-t, have not reported

any unexpected adverse experiences.

2 5 6 Overdosage

At the time of the NDA SmelSSlon, there was one known case of overdosage.

This was a 27-year-old Hispanic male who had a history of anXiety and

depressron After approximately 31/: months of treatment With copotymer-., the

patient was admitted to a psychiatric hospital for SutCldai ideation The patient

had not used study medication for severat days and had self-injected four doses

of study medication at once prior to the admissmn Forty-eight days after his

hospital admisSion. the patient reported for his termination Vi5it and was

discontinued from the study
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2 5 7 Wethdrawal Effects. Druo Abuse and Dependence

I No ewdence or expertence suggests that abuse or dependence occurs wrth
COPAXONE‘” tnerapy, however, the rrsk of dependence has not been

systematrcally evaluated

2 5 B Conclusron

COPAXONE” IS well tolerated With the most common adverse events being local

- Intectlon sute reactrons or a mild nature and systemic reactions that do not requrre

Interventlon and resolve MW :1 sequn‘ae Although there were 7 deaths, none

, of these deaths cppeared to be related to tr 2 use of COPAXONF” Ltmlted data

rs available for those patients who dred whlle partrcspatrng In Dr Rornstem‘s
program

COPAXONE’) 20 mg admlnlstered subcutaneously is safe for use tn patients wrth

retapsmg multiple scterosrs
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3

3.1

3.2

SAFETY CONSIDERATIONS FROM NONCLINICAL STUDIES

Nonclinlcal Findings Relevant to Use of Copolymer-1 in Pregnancy

Reproduction trials included a multi generation trial in rats. two teratogeniclty

trials in rats (one as part of the mutti generation trial, and a second independent

trial) and one in rabbits, and two peri- and post-natal developmental trials in the

rat (one included in the multi generation trial and one independent) The doses

used in these trials were as high as 37.5 mglkg

Copolymer-t had no potential for fetotoxicity or teratogenictty in rats or rabbits at

doses up to 37' 5 mglkg/day In a multi generational fertility and reproduction trial

In rats, copolymer-t at doses up to 36 inglkgldey did not interfere with the

reproductive performance of treated males or females or of their offspring In

addition, no effect on peri- and post-natal development of the F1 and F2

generations of treated animals was noted except for a small reduction, relative to

controt. in body weight gain of F1 pups observed in one trial at 6 and 36 mg/kg

copolymer-1, which was not corroborated in the second trial»

Based on all these trials, the no observed adverse eftect level (NOAEL) for the

effects of copolymer-t on reproduction and teratogenicety was established as

higher than 36 mglkg

Noncllnical Findings from Other Toxicology Studies

Based on the absence of any structural Similarity of copolymer-t to any known

carcmogen and the mechanism ot action of copolymer-l, as well as on results

clinical and pathological findings in chronic toxicological studies in animals and

humans. COPAXONEE has shown no potential for carcmogenicity Still, two life-
Span carcmogenrctty studies in animals are ongoing and Wiil be completed by the
end of 1997

Anaphylaxis. mediated by lg Gt, was demonstrated follownng intravenous

administration of high doses oi COPAXONE” to senSitized guinea ptg This

mechanism has not been shown to correlate With anophyiaxls in humans, which is

usually mediated by lg E A few patients have. however. experienCed urticaria
rash, and angioedema The events in some cases were treated With

antihistamines and resolved Without sequelae None resulted tn death or
hospnahzahon
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4 DETERMINATION OF COPOLYMER-1 REACTIVE ANTIBODIES

Once daily dosmg With COPAXONE“ has been shown to result in the production
of copolymer-t reactive antibodies in man and animals but all evidence suggest

that these antibodies are not neutralizing More detail can be found in

Appendix K

5 RISK BENEFIT ASSESSMENT

Benefits:

Stemming progression of disability and reducing the [reouency of relapses

In patients With reiepsrng MS. substantial evidence based on adequate and well-

controlled clinical trials demonstrated that COPAXONE“ once daily slows the

progression oi disability and reduces the frequency of relapses The relapse

finding was maintained across all levels of disability, and was most pronounced in

the less disabled patients. As measured by changes in EDSS scores, more

patients on COPAXONE" remained stable or improved compared to patients

receiving placebo

Neutralizing Antibodies

There is no evidence that daily treatment with COPAXONE® induces the
formation ot neutralizmg antibodies Although data from clinical trials showed

that oopoiymer-t -reaclive antibodies were formed in almost all patients treated

wun coanOiiE“ . the clinical efficacy of COPAXONEW was maintained
three out the dosmg period regardless of changes in antibody titers

Moufiand Tolerabilitv

4092 patient years of exposure, over 10 years of treatment in some patients

-Fewer MSneiated hospitaiizations for COPAXONE” patients

-No known product—related lab abnormalities in 844 patients evaluated
anioss ail studies

-The incidence of flu-like symptoms and depressmn or attempted suimde

was Similar in COPAXONE" and placebo-treated patients

No product related soi7irres or tissue necrosis were reported
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-COPAXONE‘" showed no potential for fetotoxicity or teretogeniclty in rats or

rabbits at doses up to 37 5 rnglkg

oln addition. in the multicenter phase lll trial With COPAXONE“ , five women
treated with COPAXONE” conceived after being treated for prolonged

periods (up to two years) Three of these elected to continue their

pregnenmes, and all delivered healthy babies

-No abnormal ECG changes seen

-No Significant overall changes in vital signs.

Risks:

Local Site Reactions

Most commonly observed adverse experience in patients recelvrng

COPAXDNE" Included erythemc, pain. inflammation. pruritus and mess

(also observed in patients receiving placebo). Majority were reported as
ml‘d

Systemic Reactions

Golf-limited. occurring following subcutaneous injection Defined as chest

pain or vasodiletation and one or more of the followmg palpitations, anxiety

or dyspnee Unpredictable in occurrence. Majority of patients who reported

a systemic reaction experienced it only once Resolution occurred within 15

minutes In all patients No therapy requrrod; no senueiae have been

reported

Anaphylexls

-Anaphylaxis can be assomated with the administration of almost any foreign

substance Based on the protein nature of copolymer-t, the risk for

anapliylams can not be excluded However, in 844 patients treated to date,

no anaphvlactic shock was reported In addition, lgE antibodies were not

Identified in those patients treated A few patients experienced urticaria

rash. and angloedema None has been associated With death or long—term

seqtieiae
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Conclusion

MS ls a serious chronic dlsorder with no known prevention or cure for whlch

treatment optlons are limited COPAXONE® represents a valuable clinical option
due to its unique mechanism of action specmc for multtple sclerosns. Its excellent

tolerabillty profile, and its potentaal for maintaining efficacy long-term
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Autmmmune Processes in Multiple Sclerosm

New teams are characterized by perivenous inttammation with increased numbers of

‘ ‘ phocytes and plasma cells. macmphage infiltration. and proliferation of certain glial

5‘ supportive cells of the nervous system Macrophages contain degradation

-ducts of niyelin. It is thought that macrophages are a principal source of damage to

myelin. with additional harm from antibody-complement activity, direct cytokine action,

and Cytotoxic T cells as well as apOptosis of oligodendrocytes

The presence of leukocyte infiltrates in the CNS lesions of MS provides a critical clue

to a basrc pathotogicat process of the disease -- the breakdown of the btood-brain

barrier The term blood-brain barrier ( BBB) refers to a property of the endothettal lining

of postcaptttary venules in the CNS The endothelial cells of micro vessels in the CNS

differ from those of other organ systems in that, instead of facilitating free passage of

molecules and immune cells into surrounding tissues. they function to provide a barrier

between many components of the blood supply and brain tissue (see Fig 1)

Fig 1 The blood-brain barrier \BBB) restricts the passage of lymphocytes from

the btood into the central nervous System (CNS)
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. Hg 2 Activation of pro-inflammatory and Suppressor lymphOCytes outside the CNS
1 results m the expressron of adhesuon molecules on the surface of the lymphocytes and

the EBCtetion of cytokmes that act upon endotheilal celis to permit passage of the

tymphocytes Into the CNS

 
“twin—nus...“ “Tn-'“m
 

Fig 3‘ In MS, It IS thought that the BBB IS breached by an Inflammatory process that

‘ allows myetm-sensutwe lymphocytes into the CNS The inflammatory response Widens

the breach In the BBB and pormtts more lymphocytes Into the CNS
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t
Fig 4. These lymphocytes effect the demyelinatlon seen tn MS lesions (plaques).

Lymphocyte proliferation occurs at the demyellnating leston site. LymphOCyteS release

cytokanes and antibodies to further damage myelin

fld____:-._\ “Ev _® in

{9}“... 69 ‘V TV\E
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Normally, the BBB excludes most immune cells from the CNS‘ However. a

ltll’llted number of activated lymphocytes will pass through the BBB (see Fig 2) to

invade CNS tissue.2 [Hickey, 1991} if these T cells encounter antigen-
presenting cells wrth the specrftc antigen to which they are programmed to

reSpond, they could Initiate an inflammatory response. One theory of MS

etiology is that some T cells may become activated to respond to myelin-

assocrated protein components by an event outSIde the CNS. if those cells then

gain passage into the CNS, they could Intttate an inflammatory response (Fig 3,

4) that develops into a demyellnatlng lesron The inflammatory response is

characterized by a wude breach in the BBB and the passage of leukocytes
(Including both T and B cells) from the blood Into brain tissue.

It 1“- not yet known exactly what proteln components of myelln are primary

uwolved In the disease's etiology; nor is It known with certainty how the

protein(s) becomes antigenic Peptide fragments of myelin basic protein,

proteollpid proteinr and myelln oligodendrocyte glycoprotein have been

conSIdered as pOSSIbIe autoantlgens The inflammatory response is activated
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when T-celi reCeptors (TCR) on the surface of a helper T cell form a trimolecular
Complex with MHC class I! molecules on the Surface of an antigen-presenting

cell (APO) and an anttgenic peptide, 3 moiety of a myelln protein. that IS nestled

between the two cells (see Fig 5. inset) This activation IS also dependent upon
the secretion of interleukin 1 by the APC When activated we the trimolecular

complex. the helper T cell begins to secrete interleukins that influence other

lymphocytes In addition, lt undergoes replication, thus producmg more helper T

cells that can be activated upon presentation With the same antigen. This is a

major posmve feedback system within the inflammatory response

"It;
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Fig 5 Larger drawing shows the demyetinating inflammatory response; inset
shows the trimolecular complex
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The activation and proliferation of helper T cells With the consequent increased

cytr‘kine secretion Induce the proliferation of macrOphages, cytotoxic T celis, and

B cells as part of the autOimmune response (see Fig 5). Helper T ceiis may

differentiate into either Th1 or Th2 cell types [Mosmann and Said, 1996] The

two are differentiated chiefly by the types of cytokines they secrete, and current

ewdence suggests that they are mutually inhibitory {Liblau, Singer, & McDevitt,

1995] Type Th1 secretes the lymphokines gamma interferon (iFN-gamma),
tumor necr‘OSis factor alpha (TNF—alpha), and interleukin—2 (IL-2) Type Th2

secretes iL-4 and 1L6, iL-B, lL-10,TGF-Band|L—13(see Tabie1) . Type Th1

cells mediate the activation of macrophages and cytotoxrc T cells, the celt- ‘ ,

mediated inflammatory response Th2 cells mediate the activation of B cells and

the subsequent production of antibodies The cytokine pattern produced by each

cell type seems to inhibit the activation of the other type For example, iFN-

gamma inhibits the proliferation of Th2 cells, and IL10 inhibits cytokine release

by Tht ceits [Mosmann arid Sad. 1996]
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Table 1. Th1 and Th2 Cytokine Secretion Patterns

Th1 Th2

Pro-inflammatory Cytokines Anti-inflammatory Cytokines

iL-2 iLw4

TNF-alpha lL-S

iFN—gamma lL—G
iL-10

lL-13

TGF-beta

Both T-cell- and B-celi-mediated damage are thought to be important to the

demyelination seen in MS. Cytokiiies produced by Th1 cells are central to the T-

cell inflammatory process. lL-2 is required for T-cell growth, white lFN-gamma

has deleterious eifects in MS. TNF-aipha and lFN-gamma both induce the

expreSSion of MHC class it molecules on the membranes of astroglia and

microgiia in the CNS. Normally, neither of these types of gllal cells carry MHC

molecules on their surfaces Expression of MHC class it molecules on their

surfaces allows the gtiai cells to function as antigen—presenting cells, further

reinforctng the activation of helper cells. Secondly, lFN-gamma acts upon

endotheliai cells of blood vessels to enable the opening of the blood—brain

barrier, thus faCIiitating the migration of lymphocytes into the CNS. TNF-aipha

may be directly toxic to oligodendroglial cells that produce the myoiin sheath

Thus, helper T-cell activation and proliferation not only constitutes a positive

feedback loop central to the inflammatory response, but cytokine production

from activated helper T cells may produce direct damage to myelin TNF-alpha

and lFN-gamma both stimulate the maturation of infiltrating monocytes into

macrophages which attack myeiin and, in turn, present fragments of myetin as

antigens within the trimolecular complex to activate helper cells (see Fig 4)

Cytotoxic T cells are triggered to proliferate and mature by lL-2. These cytotDXic

T cells are also thought to participate in the attack upon myelin

Type Th2 activation of B cells is mediated by the Th2-speCific pattern of cytokine

secretion Activation of antigen-speCific B coils by lL-4 and iL—5 results in the

production of antibodies that may partICIpate in demyelination However. recent

research has suggested that the role of antibody production in MS demyeiination

may be more complex than a simple pathogenic one Research in an animal

model of MS suggests that Th1 cells act to produce inflammatory responses and

demyelination while Th2 cells damp the response and prevent damage [Liblau,

Singer, & McDevitt, p 19951in such a case, Th2 cells would function as

suppressor cells ti at interrupt the inflammatory response and demyelination it is

not immediately clear why presumably antimyelin antibody formation fostered by
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Th2 cells would not continue to pursue a pathological demyeiinating course.

However, there is evidence that antibodies against myelln basic protein actually

and in remyelination and recovery of function in an animai model of MS.

Rodriguez. Mutter and Lennon, p. 1996] It may be that the specific pattern of

antigenicity of the Th2 responses is important to defining clinical consequences.

in summary. the MS lesion Inflammatory response produces damage to myelln
from four sourceS‘

Macrophages
B-eell antibodies

Cytotoxic T cells

Direct cytoktne damage (tumor necrosrs factor)

All of these types of damage are dependent upon the activation and proliferation

of helper T cells‘ That activation is, in turn, dependent upon continued formation

of trimolecular complexes between the helper cells, antigen-presenting cells,

and fragments of myelin protein,
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Copolymer 1 reduces

relapse rate and improves
disability in relapsing-remitting

multiple sclerosis:
Results of a phase III multicenter, double-blind,

placebo-controlled trial

KP. Johnson, MD; B R Brooks. MD; «LA Cohen. MD: C.C. Ford. MD;J. Goldstein, MD; RP. Lisak. MD;
L W. Myers, MD; H,S, Pamtch. MD. J.W. Rose, MD; R B. Schifi'er, MD, T. Vollmer. MD; LP» Weiner, MD,

J.S Wolinsky. MD, and the Copolymer 1 Multiple Sclerosis Study Group‘

bsu'acb—We studied copolymer 1 (Copaxone) in a multicenter (11-universrty) phase [II trial of patients with re-
Imittmg multiple sclerosis (MS) ”No hundred fifty-one patients were randomiud to receive copolymer 1 (n r:
aeebo (n = 126) at a dosage of 20 mg by daily subcutaneous inJeCtlol'l for 2 years. The pnmu-y end point in; l.
in the MS relapse rate. The fine] 2-yeIr relapse rate Wu 1.19 z 0.13 for patients receiving eupolymer 1 mi

3 for those recemng placebo. I 29% reduction in favor ofcopolymer 1 (a - 0.001) (annualized ate: a 0.
- 1 and O 34 for plrcebot Trends m the proportion of relapse-free patients Ind median time to first relay
itymer 1. Disability Was measured by the Expanded Disability Status Scale (EDSS), using I two-neurologi'
rid treating) protocol When the proportion orpati'ents who improved. were unchanged, or worsened by 21
baseline to conclusion (2 years) was evaluated, significantly more patients recemrig oopolymer 1 were for
ovcd and more receivmg placebo worsened (o = 0.037) Patient Withdn‘WIls were 19 (15.2%) from the mp0
1d 17113.51!) from the placebo group It Ippronmately the same intern]; The treatment was well tole
common Idverse experience Wits an injection-site reaction. Rarely. I transient leliiliniited systemic rent-tit
injection in 15 2% of those receiving copolymer 1 and 3 2% of those teething placebo. This reIetion ms of
flushing or chest tightness With paintati’ons, anxiety. or dyspnea Ind commonly hated for 30 mnds

Phi: rigorous study confirmed the findings of I previous pilot trial Ind demonstrated that oopolymer 1
:ignificantly and beneficially alter the course ofrelspsing-rermtting MS in I well-tolerated fashion

NEUROLOGY 1995;453:1268

Progress in identifying effective therapies for multi- copolymer 1 (Capstone). given subcutaneously (so)
ple sclerosis (MS) has accelerated during this decade at a dosage of 20 mg per day in I rigorously con-
as pathogenic factors active in the disease have been trolled 2-year trial, significantly reduced the relapse
identified We now report that treatment with rate in patients with relapsing-remitting MS. Neuro-

[ See also page 1245 ] 

'5“ Pure: ”1'5 Ind 1276 for the Copolmcr t Multiple set-rum Study Group pImeIp-Inu
rum! “is Deplrlrlunt «Neurology tDrI Jatmm and Pmrtehl. Uniwi-Iirr ot’Hu-ylmd BIllIm MD. the Department ofNeureha (Dr lmlul. Uni
"’1“! 0" thonsin. Medium. WI. the Department If Nair-lag lDr Calico). UN'II'IR] of Penniyivuul. Philedelphia. PA thI Department I! Neurol-
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legit iiupturiiiunt. .is nieasuieii by the Expanded
. mini-t" C'MH' C'"" (EIDSSl.I was also favorably

lerated treatment well, With
effects 'l‘hus. roponmcr l

{lFNB-lbltlicensed |."| l993)

l poSitively alter the natural
.tirig MS '
icetate salt of a mixture of

l composed of four amino
me sad. L-lysme. and L-ty-
nf-l 2. 1 v1. 3 4. and 1.0. re—
average molecular weight
ons. First synthesiZed in
man, D Teitelbaum, and
Weizmann Institute of Sci-

r 1 suppresses or modifies
icephaiomyelitis (RAE)J in
rials including nonhuman
‘ suggest that copolymer 1
my with myelin basic pro
in of the cell-mediated ini-
tigen.
al findings encouraged
a small number of patients
ir acute disseminated en-

ily'rner 1. They used a low
iCity Bernstein et al" then
in the relapsing-remitting
ig-ressive stages of disease.
ted fewer relapses or neu-
i'ive They used various
ministration for up to 6
as later extended and the
tin to 20 mg s_c. daily for

.. iifitant Side effects or lab—
... awn} uuuurmflllfies.

These early human studies indicated that
copolymer 1 could be given safely and prompted a
2-year. placebo-controlled. double-blind pilot trial
to evaluate its effects on the MS relapse rate, dis-

ability, and patient tolerance.‘ Ferry-eight patients
with relapsing-remitting MS. a high mean annual
relapsa rate of 1.9. and a mean disability status
Scale (BESS) score of 3.0 were entered. 'I‘weuty—five
received 20 mg of topolymer 1 s.c. daily and 23 re-
cElveci s.c. placebo. During 2 years. there Were 62
relapses in the placebo group but only 16 in the
Cepolymer 1 group, a highly significant difference.
F'rlY-su: percent of the copolymer 1 group and 26%
or those receivmg placebo remained relapse-free.
The effect was neat pronounced in patients With
the lowest EDSS ratings at entry. and there was a
trend toward benefit of copely’mer I over placebo Ln

‘ETTHS of progressmn of disability. espcually in the
panean With the lower EDSS scores at entry. Pa-
“Em tolerance was very geod. and there were no

leoratnry abnormalities ‘
r:UIJolyii'ier l was then studied In patients with

Chronic-progressive M5 at two centers. the Albert
Einstein College of Medicme. Bram. NY. Ind the
Box lnr College of Medialne, HoustOn. TX ' Patients
“”1 5055 ratings From ‘2 0 to 5 5. IntiUSIVE. were

Table l l'artimpntlng uanEFSICICS and the number
of pnllents rnndomtzed to each treatment group

Center Cnpolymer t Placebo

Univemty nl'Cllil'omil. 15 11
Los Angeles

University of Marylmd' 14 14
University of New Mc’lcn 13 N
University of Pennsylvania H 13
University of Rochester l5 [3
University of Southern 6 8

California
University or Tens. Houston 9 11
Univenity of Utah 12 12
Wayne State University )2 :2
University of Wisconsin 6 1
Yale Univemty B 5

' National coordinating renter

observed for at least 12 months before randomiza-

tion to document progresston of their disease. One
hundred Six patients (mean age 42 years. mean
EDSS score 5.6) were treated in a double-blind

trial They received either placebo or 2'1 mg of
copolymer 1 tw1ce daily by s c self-injection. and
tolerated the therapy well. The combined results
showed a trend toward benefit with copolymer 1
treatment, which was, however, not statistically
significant.’

To further evaluate copolymer 1 treatment of pa-
tients with relapsing—remitting MS. we conducted a
large. placebo-controlled. multicenter trial and have
observed patients in a blinded fashion for 2 yeAIs

Methods. The objectives of the current study were to
compare the patient tolerance and therapeutic impact of
daily s.c. injections of 20 mg of copolymer 1 or placebo
over 24 months, using the number efMS relapses u the
primary variable. The study was designed and the per
tients recruited to confirm the conclusions of the previ-
ously published pilot trill.‘

Participant: EleVen universities With active MS cen-
ters and experience in conducting clinical neurolog'ic re-
search partiapated in the trial (table 1) The University
of Maryland served as the administrative and clinical co~
ordinating center. Amer In intensive training session for
neurologists and study coordinators. the trial began in
October 1991

Study dengn. The primary end point, determined
prospectively in this phase ill study. was I oompiu-ison of
the mean number of relapse: erpenenced by capolymer
l- or placebO-treated relapsing-remitting M5 pltlents
during 2 years or treatment. A relapse was defined as the
appearance or reappearance of one or more neurologic
abnormalities peniating for at least 48 hours and imme-
diately preceded by I relatwely stable or impmnng neu-
mlog‘ic state of at least 30 days A relapse was confirmed
only when the petient'a symptoms were accompanied by
objective changes on the neurologic Cllmlnillfln consis-
tent Mth an increase of at [out I hall a step on the
EDSS, two points on one of the seven functional
systems,‘ or one pomi on turn or more of the functional

July 19-35 .vH Hm (HY it use
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Results. Baseline characteristics of sublet-ls Be-
tween October 1991 and May 1992. 284 patients
were screentu' and IL’Sl randomized to the two trent=
men‘t groups The demographics of the randomized
cohort are shown in table 2 The two groups were
well matched for age. sex. race. duration of disease,
mean telepse rate in the prior 2 years, EDSS, ant.
ambulation index. As expected, the majority of ran-
domized patients were women (73%) and white
(94%). Among the patients randomized to receive
copolymer 1.. 51 were in the 0 to 2. 57 in the 2 to 4.
and 17 in the :-4 EDSS range. 01' those ranoonuzed
to receive placebo, 68 were in the 0 to 2, 46 in the 2
to 4. and 12 in the >4 EDSS range.

Patient exposure and withdrawals. The total pa—
tient exposure and duration of treatment is shown
in table 3. The total patient exposure to copolymer
1 was 227 years and to placebo 232 years. Nineteen
patients (15%) withdrew from the copolyrmzr 1-
treated group and 17 (13.5%) from the placebo

Table 2. Demographics and MS characteristics at
baseline (number sortened = 284)

Copolrrner! Placebo
(n I 125) (n n 1243]

Agelrnrnelntsm 146160 “32:65
Sex

Women Eat'lD‘E-l 95 (16 2%)
“en 37 (29 5%) 3012'; 41%)

Raci-
W‘l'ute name “5) 113 ('33 6“)
Other 115 6%) 816 15:)

Prior 2-year relapse rate 1 5 21.3 2 9 : L1
(mean x SD)

EDSSii-neln = 51)) 113 x 1.2 2 t x 1.3
Ambulation index 12 : 1. 0 11: D 9

(mean 1 SD)
Durauenol'hlS 73:49 6615]

(yr. mean r. 5D)

EDSS Expanded D-utnlxty Status Sula

Table :1. Patient expo sure and duration of treatment

Copoly'mer 1 (n -125)

group The proportion Ulnar-16M!» who withdrew
and the time to Withdrawal as shown In table 3
were statistically sunilar over the duration of the
study Three patients in the copolymcr 1 group
Withdrew when they became pregnant, and one
stopped medication because of disease prongSSIQn.
No patients in the placebo group failed to comply
with the protocol Two copolymer 1 patients with-
drew for serious adverse events: one. alter 50 days
on treatment. developed immediate flushing, chest
tightness, dyspnea, nausea. and vomiting (see
below), which lasted for more than 90 minutes
after the injection, and one, after 131 days on treat-
ment. developed generahzed lymph node enlarge-
ment. Lymph node biopsy from that patient re-
vealed onlyr chronic inflammatory change. Three
other patients receiving copolyrner 1 and one pa-
tient receiving placebo Withdraw because of tran-
sient self-limited systemic reactions that were brief
and not cansidered serious

MS relapse rates. During the 2—year trial, the
copolymer l-treated patients had 161 confirmed
relapses and the placebo group had 210 confirmed
relapses (table 4). The mean relapse rate (2 years)
was 1.19 in the copolymer 1 group and 1.58 In the
placebo group. a 29% reduction, which was statis-
tically significant at the p = 0007 level Annual-
ized relapse rates were 0.59 for the copolymer 1
group and 0.84 for those receiving placebo. The
median time to first relapse from baseline for the
copolymer 1 group was 287 days and for the pla-
ccbo group it was 198 days. a difference that ap-
proached statistical significance (p = 0.097).
Forty-two patients receiving copolymer 1 (33.6%)
and 34 placebo patients (27.0%) were relapse-free
throughout the trial (p = 0.098). This result also
approached statistical significance. When the re-
lapse data were summarized in relation to base-
line EDSS scores. it was found that patients with
greater disability at entry and more relapses dur-
ing the trial (figure 1.). HOWever, the therapeutic
effect appeared to be most pronounced in patients
with the lowest EDSS scores at entry (0 to 2). m

Placebo in I 1261  

Duration of Tot—I1 Total
treatment patient patient
(mot n ‘5 months is 1'. months

53 .1 2 4 5 6 4 1 2 J a
)3 6 J 2 4 13 6 J 2 4 [J 6
)6v9 2 16 13 9 0 n o o
‘9.” 5 -l 49 1 3 2 t :16

>12 15 2 16 21.0 3 '24 41!
>15 18 '1 16 331 2 16 31 4
>13 21 i o a 18 9 1 a a 20 5
>212: 1 ~08 213 l 013 235
:21 106 1343 2.3160 109 865 26159

Total 125 100 1.725 3 125 100 7 m 5
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Table 4. Relapse experience of copolymer f and placebo gratin; 

Cdnulyrner i
tn .. 125)

Primary end Dfllflll
Relapse rue over 24 mo l 19

(emanate Idgusud mean!
Annualized relapse rue o 59
Observed relapse: over I“ mo :51

Secondary end point:
Proportion of rellpse-l'ree patients I] 6%
Medium tune to first relapse ldaysl 237 ,
Number o" 'lnpsea per paucnl

0 42
1-2 60
23 7.1

n 5 _ - Copolymer I D Placebo" 2 25

'5 .0 - 1,55
gt 2 1.75N

u, 1.5 — L‘i ‘444

E o 95
a 1.0 -D.

E 5
a) .-

a: 0- 1
0.0 —

0-2 2-4 )4
Baseline EDSS  

Figure 1. Changes "1 relapse rate observed over 2 years,
by best we EDSS score The number: about each bar
represent the mean 2-yeor relapse rate for each grout:

'vhom there was a 33% difference in the relapse
r ofcopolyrner l.
'c disabrh'ty. The effect of copolymex 1
leurologtc disabzhty we: evaluated in a
:ondary and pomts (table 5) based on
nd ambulation Index. and determined
ths by the examining neurologist Fig-
that more patients receiving copolymer
wed whereas more patients on placebo
3y one or more EDSS steps when com-
en baseline and 24 months Tlus find-

:stically significant in favor of copoly-
nth the categorical repeated-measures
0 037) and "\e analysts from baseline

5 (p : D 024) The repeated-measures
can change in EDSS also Significantly
vmor 1 lp z 0 0‘23) When progressxon
duablllty wa: defined as an Increase
r» EDSS step: maintained for more
.‘ that 15. for two consecutive sched-
lmle difference was noted between
Jbt‘ patients treated w1th copulymer l.
NW of progremun Whllf.‘ of those re-

 

Pilceha Reduction

to .126) Vt pI-cebo ,0 thing

i 68 "25‘? D 007

0 B4
2H)

1’? 09a 0098
[96 0.097

34
55 0 0113
37

Tahle 5 Disability experience measured by EDSS
and ambulation index of copolymer l. and placebo
groups

Copoly'meri Placebo p Value

Proportion ol'pauenu
w sh. ldlln‘l tn
durability bet-em
buelme and mneluuon

imparted 21 3'5 15 2'1
lED$ decree” ID

NO dune 54 1’3 55 0'1 0 017'
Worn 20 8‘3 28 8';

(E555 were!“ Ill
EDSSn'unu from 4105: 1 £3 0211099 0011+

hnehnnmun : SDI
Propomon of 1:11 75 1: NS

progrflmn-fm
patient:

Ambulance. ind“ 017 x O 94 O 2! s O 9: N3
(men l 50‘

£053 Erpanded Dlubtllty 5mm Sale
NS Not "(uric-ad} liflentnt.
' CIuprinl reputed mcuunl
1 hunted-muons Mllflls lfmvlnlnu

cemng placebo. 75.4% sho«ed no progresSion (NS).
The mean ambulation index scores were also simi-
lar between groups. 0.27 for copolymer l-treated
patients and 0.28 for those on placebo (NS).

Adverse went; No clinically Sigmfimnt drfl'erences
in vital signs were noted during the tnal. The most
commonly recognized adverse event was a localized
Injectmn-mte reaction consisting or mild erythema
and Indurau'on. which sometime: 2rsisted l'or sev-
eral days (table 6). it was observed at least once dur~
mg 730 days oftreatment m 90% of the oopolymer 1-
treated patients and in 59% of the patienu receiving
placebo The other adverse event clearly related to
therapy was a transient self-limited systemic reac-
tion (table 7), which also was recognized In eflrllcr
copolymer 1 studies” This reaction was Sporadic
and unpredictable, occurred Wthln minutes of an In-
jection. and mu charactenzed bv a variable comblntr
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- Copolymor I [:3 Placebo

50 ‘ s4 4 3L0
0 ..

5 'p 2 0.037
40 -

30 — 35E
20.8

20

10

Q .m—nt
WorseImproved No Change

Change in EDSS 21

. 1,“... . . yum OIPCIKI'US who impmwd. were
unchanged. or were worse by one or more EDSS “cpl
between baseline and III: last (24-month) measurement
(repealed‘meosures ANCOVA). The number! about Mr
bars represent the percent ofpouents in the respective
cupofyrner l orplncebo group

Table 6. Observations on injection-site changes

 
Cupolymarl PIICQL

-n ‘11 n _. 9:

Film 80 54 00 45 35 51
Erytherna 73. 56.30 15 12.70
Prumus 4d .18 40 5 J 97
Inflammation 31 27 20 B 6 35
MA.“ 33 25 'lO 10 7 9i
Ecchymosu 27 2160 45 .35 ll
Lnduratinn ‘2‘ l9 20 l 0 1'9

 

Lion of fluflhlncr «ml at...» tune .3, Ecmmpanied 8t
anxiety. It lasted

5, resolved Sponta-
ely vm witneSsed
ed atlcnst once in
loot: and in 3% of

'JPerienced seven
”‘1 Wit-h wmlymer
placebo (table 8).
nation of therapy
group and one in
cut: oomrrcd ap.
'r 1. and placebo-

L. pregnanCy oc-
Jurse of the trial.
J. Ono clotted to

itinuc. while mo
l normal infants
mmon metabolic
'5 showed no dil-

lsclane or during
he conclusion of

-. c unlvoI-Al‘bl-U m um.“ grOupS

Tnlilc 7 lncndrucc of transient self-limited
systemic ri-actions 

Copolymgr] Placebo
tn -125l in -126|
II % n 1:

Systemic reaction 19 15 2 4 ll 2
annry symptoms

Flushing Without rhflt pl!“ 6 2
Chest pom Without flushing G 2
Bath chest pill: and flushing 7 0

Secondary symptoms
.Pllpttlunn 6 o
Annety 2 2
Dyspnu 16 '1

 

Table 8. Number ofepisodes oftranslent self-
limited systemic reactions experienced per patient
over 2 years

Cflpdlhfler 1 Placebo

4214153.. .Js..-.t__15> _Nu. episodes' in ‘b u q.

l 10 E O c 3 2
2 4 J 2 0 0
3 J 2 l 0 O
1 l a a o o
7 l O B 0 O

‘ Over an "my offifio nun-Lions

Discussion. This large multicenter trial success-
fully confirmed the findings of an earlier pilot tn‘al'
showing that daily s.c. injections of 20 mg of copoly-
mer 1 significantly reduced the relapsa rate in re-
lapsing-remitting MS patients, In addition. rc~
peated-measures analysis of the mean EDSS scores
showed significant differences in disability between
the treatment groups in favor of those receiving
copolymer 1. Finally, the benign patient tolerance
profile of earlier trials was maintained.

The difi'erence in mean relapse rate was the pri~
mary end point in this 2-year study. Very few re-
lapses were not continued by the examining neu-
rologist Within 1 days ofonset of symptoms (as
mandated in the protocol). so we be‘ieve this is a
true picture of the clinical course experienced by
these two well-matched groups. The difference in
mean relapse rate was highly significant (p =
0.007). This clinical effect persisted through each 5-
month interval of the study The observations on
the median number ofdays to first relapse and the
proportion of relapse-free patients. although not
statistically significant, did show strong trends In
favor ofcopolymer l therapy

Figure 1 shows that patients With low EDSS
scores at baseline were more likely to have had
fewer relapses during the trial A similar finding
was evident in the cepoiymer I pliol. study' Of in-

July trill NEUROLO‘Gl is I!”
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tonne there appeared to be a correlation between
1:055 :H liJSIIlliiL‘ and the subsequent I'Elopso expe-
rience iiigiirt- 1) Patients With higher EDSS scores
at entry may have had more active or Virulent MS,
SlgoWlng not only more disability at baseline but
also continued higher relapse actiwty during the
course of the trial This suggests that any large MS
cohort is rather heterogeneous and that improved
methods of patient classification must be found to
aid in the deSIgii offuture MS therapy trials

The difference in the mean ielapse rate between
grows in this study, although highly significant,
was less pronounced than in the Earlier copoly'iher
1 pilot study.I The reason for this is unknownI but
one posmble reason may be the ObVious difference
in the patient populations studied. In this investi-
gation. patients had a lower pre~study frequency of
relapses and there were preportionally fewer pa-
tients at the low end of the EDSS scale. One could
argue that the cohort for this trial was more repre-
sentatwe of the minority of relapsmg-remitting MS
populations

Now that both copolymer 1 and IFNB—lb’ have
been shawn to positively influence the relapse rate.
in relapsmg-remitting MS. it is tempting to com-
pare the magnitude of effect. The difference be-
tween the high-dosc iFNB<1b group and a placebo
group was highly Significant at the 0.0001 level.
However, the annual relapse rate for iFNB-lb was
0.84 whereas in this copolyrner 1 stucly it was 0.59.
The iFNB-lb high-dose group and the copolymerl
groups were or Similar size (IFNB-Ib = 1I5 and
copolymer 1 = 124), yet during 2 years of observa-
tions. those recemng iFNB-lb experienced 1‘73 re—
lapses whereas the copoiymer l-treflted group ex-
perienced only 161 relapses. Are SUCh differences
due to a different therapeutic effect or to inequali-
ties in the populations selected for study? Probably
only Improved information on the natural history of
MS, Improved protocol design, and campanson of
other measures of effect in future studies will an-
SWer this question

A [native influence on neurologic disability was
suegested in. earlier copolymer 1 clinical studies
where there were encouraging trends but no signif-
icant differences." In the current investigation,
several methods of analysis. based on the EDSS,
ShOWed that copolymer I had a significant effect on
nt’UrOl'anc disability even though the Patient popu-
latiOn Was not selected primarily to measure such
differences Figure 2 shows endence of neurologic
ImPFOVement for patients receivmg cepolymer 1
Whereas patients rerclvmg pl‘CEl‘JG were more
likely to be worse (disability defined as a change of
one or more full steps on the EDSS determined rc-
IJE-Bledly betweun baseline and 24 months. p =
D 37' in :inutlier analysis of repeated measures,
the mean F0551. ilelcr‘riiined at J—month Intervals
(table 5l was also significantly improved In favor of
“oflolymei l p .— U 0‘23) The ability in this trial to
deinonsimin significant therapeutic benefits both
on the ”Hair.” mu- and on neurolomc disability
Haw “I H. .,, .Im‘

suggests Lila! these two fundamental Iiir-zlsuii-s of
MS actmty are linked

Two predetermined measures of neurologic dis-
ability failed to demonstrate Significant differences
between the treatment groups The proportion of
patients without sustained progresswn for 90 or
more days (EDSS 2 1 step) was Similar, 784% in
the ropolyziicr 1 group and 75 4% in the placebo
group after 2 years liable 5) This Is not discimilar
to the findings In the iFNB-lb study2 of similar
size, where 30% or patients receivmg the high dose
and 72% of those rccemng placebo were progres-
sion-free after 3 years when the same definition of
progression was used‘ The effect of c0polyincr 1
treatment on the ambulation index was also not
significant (table 5). These findings are not surpn'S.
ing. in that patients relatively early in the course of
their MS were selected for both studies and relapse
actiinty was the pnmaiy cntenan for selection and
therapeutic effect. A treatment effect on sustained
progression can be documented only if the placebo
group shows measurable Worsening during the
course ofthe trial Patients with the MS character-
istics used for selection to these two studies

(copolymer 1 and {FMS-1b) clearly are unlikely to
progreSs by defined cntena in 2 or 3 years

Patient tolerance to brig-term dosing and the
safety of copolymer 1 were positive in this trial, in
line With preVious experience. Injection-site reac-
tions were common, appearing at least once dun’ng
730 injections in 90% of patients recoiVing copoiy-
rner I and 59% in patients given placebo. The high
rate observed in the placebo group in this investi-
gation compared with previous copolymer 1 clinical
studies may have been due to the inclusion of man-
nitol in both copoiymer t and placebo preparations.
In fact, the substantial number of Injection-site re'
actions noted by patients receiving placebo proba—
bly improved investigator and patient blinding.

The tranSIent. self'limited, systemic reaction we
observed has been a consistent finding in each
copolymer 1 clinical trial The increased size and
duration of this study pronde additional evidence
that the reaction Is benign. even though its cause is
unlmOWn Fifteen percent of patients receiVing
copolyn-ier 1 and 3% of patients rccewing placebo
experienced between one and seven Slmlllr
episodes at unpredictable times throughout the
trial Four patients treated with copolymer 1 and
one recemng placel‘o Withdrew from the study be-
cause of this reaction. Rarely was its duration long
enough for it to be o.h eerd by any health profes-
sional, and in no case were there persisting seque-
lae Because of Its unpredictable and sporadic na-
ture. it is unlikely to have an allergic basis

No other adverse ewent appeared Significantly
more often In copolymer I than In placebo treated
patients Similar numbers withdrew from each
group at approximately the same intervals
throughout the 2-year study {table 3) An ElpL-rl'
encod safety roInmItlee moi-ting independently to
rcwcw all safety issues at .l month ll'llt‘rt'ull‘a u 4-.
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at (in nine mnwrned about tln‘ Continuation oi the
tn it llwvr' Wu rm i’Vil’iL'nU' (ll any lolmrntnru n.
ECU \iimuuu It... _ r ' l'.
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.7- ~1uJJ U

Hutu-us an antigen presenting cells More re-
E't'ntly, those Investigators" demonstrated direct
buk‘litlg of cnpnlymer i to human antigen-present-
mg rolls of vanous HLA haralotyper. Using biotm‘
ylnmi antigens, they showed that c0poiymer 1
cnuid inhabit binding or Mfll’ or the MBP peptide
P94 £0? to these cells. probably through competi-
liflu for MHC Ch“ (I surface molecular:

lll“.pilt‘ recent prufire‘is tn defining the mecha-
H'firn u! stltHl ul' rupnlymer 1 Its inhibitory spen-
hcrtv for Mll!’ seems paradoxic in wow ofits ran:
dunl .muuu and wqurncv and striking lack mt

~.pmlliuty lut sperms, MHP l'pllnpe. Ur MllC ro-
Strullun l'tldhl‘rHflH‘ll ct .1l“' proposed that.
mpulymcr l, .19 .i Lumplct mnlurr of polypeptide;
can bind “promrscuously” to a variety of MHC
molecules, while it resembles MB? summently to
inhibit activation of T cells With many different
peptide specmctties and MHC restnctions.'1‘o some
extent. the apparent speCIficzty {or MBP may be a
function of limited testirg. as suggested by a
study“ In which copaly'mer 1 inhibited the in intro
responses of T-celi hybndomas spectt'ic t'or ovelhu-
min and msulln. As additional antigens are Investi-
gated, it may become clear why immune responses
to some can be inhibited by copoiymer 1 while re.
sponges to others cannot. or particular interest in
this regard would be the effect efcopolymer 1 on T-
cell reactwtty to myelin pruteohpid protein and
myeiin-ohgodendrocyte giycoprotem, both of which
are encephalitegenic i': experimental animals and
could play a role in the pathogenesis of MS

The clrmca' :esults reported here confirm the

prUVOcatwe findings from the pilot trial' of cepoly-
rner 1 published in 1987 Additionally. they indi-
cate that there are now two treatments proven to
alter the natural course of relapsing-remitting MS.
interferon beta-1b and copolymer 1. Of interest,
laboratory studies indicate that interferon beta and
copolymer 1 produce their effects by difi'erent im-
munologic mechanisms, suggesting that they couid
be used in combination. In \ntro studies do. in fact,
show that the two agents produce at least additive
Meets on human lymphocytes" sensitized to MBP.
The concept of combined therapy must be carefully
nvestigated to rule out the posmbiiity of unex-
iectcd adverse reactions. Pending regulatory ap-
rroval. copolymer 1 Will become available as one of
he unique agents capable of influencing the long-
erm course of relapsmg-remitting MS. Physicians
'1'” then hBVe the opportunity of selecting the most
ppropriate treatment for the patients in their care
JHSIdEnflg the extent of therapeutic effect, and pe—
ent tolerance and safety.

1e Copolymer 1 Multiple Sclerosis Study Group
npmes the (alluring investigative teams: Hospital of
' Unrueratty of Pennsylvania—Shawn J Bird. MD.
nstmn Constantinescu. MD. Dennis L. Kolson. MD.
0. Francisco Conflict-Scanner. MD. Daniel Brennan.
', Dorothea anhl. RN, Uniu-rrtry of'New Hence
tool of MtdtttF.€'—-R2lu. N Handler. MD. Gary A

Rosenberg, MD, Carol Jetl‘rey, RN, Wain: Slat: Unwer-
sit)! Stiiool of Medicine—Geoffrey H Berger, MD. Balhir
Gandhi. MD, Patricia M Moore, MD. Lisa R Rogers.
D0. Deena Lisak. RN. Lisa Smith, UCLA School of
Medicine—«Citorge W Ellison. MD. Robert W
Baumhefner, MD, Sharon L Craig, RN. Ul'UUtlej' of
Maryland School of Medium» Suhayl S Jalbul. MD.
Eleanor Kata. RN. Kath'een L Cunway, RN Unruersuy
of Utah Veterans Administration Medical Center—«James
B Bums, MD, Connie Shibn, RN, Un ucr fly a! Ratchet!"
Martini! Octane-Dame! W (hang \lD Mary 0 0.”qu
RN, Yuufe University—Joseph B Cudmuccta MD. Susan
Anderson. R”. Anne McKenn linitrrntv of runs of
Houston ~ Muln‘ime McCarthy \‘Hi Phil Anni-(1.x it

July .195 \Hl «mom is int.
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Thomas. MD. Francine J. Vrlesendorp. MD. Sen. G.
in"... I"). John W undaey, MD. Muen Dim-cubic.

Cerreta, RN, USO School (4' Medicine—Nab
ell. MD. Kathleen A McCu'dw. RN; Unwer-
cum—John Fleming. MD. Jennifer H. Par-
nrufer Tmulefich. BA. Christy Weuler. BA.
nncrutical Incluttries. Ltd—Shun Kldolh.
d Halt. HS. Ylfit Stark. PhD. lrit Pinchui.
Medical Research Carporntian—Nmei

...m. m” "In, Stanley m: den Noort.
t. Irvine; Ara-on Miller. MD.
. New York. NY; Duid Mel-
Haapiul. Baltimore. MD:
June] Multiple Sclemsil So-
ing H. Gomolin. MDCM.

. guru. rnur, uurw‘ln Jamal: Geriltnc Center. New
York. NY
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first at: i severely all'eued patients wult multiple
stlrrrasia'h and later on l'.’ patientt Willi the t‘ltrmt-
le. progrrsSIVe form of the dtsease and 4 patients
With the nacerbattng—remttttng l'orm ‘7 Those studies
led to thts double-blind. randomized. matched-pair.
plnt‘ehtt-mntrolled ptlut trial of Cap 5 in patients thlt
tlt' eaacerhatmthemttttnq form of the disease

METHODS

lite trtal “AS apprmrd in the Commuter u" Clmlui lmesthl-
ttuttt Hi the “but Etnateut Cttlleqe Dl Medlcinc and In the Food
and Drug \dmtmatratrun lCup l was asatggted the tmeatugatmnal-
nth-drug number HJ l3!

Preparation and Characterization or Cop t

Cap 1 “at lmt prepared at the Wetzmann Insutute ol' hetence.
Rehotot, Israel.l and later by the Bio-Veda Compant tn Rehovot
All batehe: were analvaed for their amino lad enmpoamnn. molec-
ularwetght. rroas-reaetwuty with myelin but: protein, and suppres-
non of experimental allergic eneephalomyelttu tn guinea pigs Sup-
pression was eapreued as the difference In the percentage of
diseased animals between the group treated mth Cop l and the
controls The I? batche: from the Weizmann institute had a sup-
presston rate ranging from ID to 80 percent (average. 33.5 percent).
the rate for H batehe: produced by Bio-Veda ranged from to to 75
percent (average. 40 6 percent) In an attempt to reduce inflamm-
torv reaction: at injection sites. we used an in vino method to
evaluate cell damage {baaophtl degnnulation) by serotonin re-
leaae " All the batch: in thu atudy produced releuea of Ian than
30 percent.

Cap t tan dissolved in bacterioatatie saline at a concentration of
10 mg per milliliter. Stenle singledone viala containing l ml of
bactenoataue aaltne alone or the Cup I aolution were stored at
—20'C unul they were used. Each patient received a monthly lup-
ply of 32 vial: of the appropriate solution. The preparation and
diatribution of trials and patient compliance Wet-e Mitored by a
clinical aaaiatant under the direction of the :tatiatiaan reaporuible
for the randomization 0( patients (see Study Deaign helm-r}.

Patient Recruitment and Enrollment

To be eligible for the atudy. patient: had to fulfill Ill the diagnos-
tic enteria for definite multiple teleruia.“ be 20 to 15 year: 01' age,
hav an above-avenge exacerbation rate. oonsiating of at least two
Helldemareated and Well-documented episode: of exacerbation in
the two year: before admission. have a adore no higher daan 6 (am-
bulatory with au'tatanc-l on the Kunah Dtaahility Statue Scale.
and be emotionally stable a: determined by psycho-social evalua-
uon. The Kurulte Dtaabiltty Status Scale" repreaenu degree: of
neumlogic dwfunction in unit! from o (no disability) to 10 (death
from multiple telemaia); a related leak measure- l'unetioning in
eight areaa: pyramidal. cerebellar. brain-elem, aenaot'y. bowel and
bladder. natal. mental. and other.

Quudonnurea completed by 932 volunteer: were reviewed; HO
of these candidate: were evaluated in neurologie and psychosocial
examtnauoru. Ninety of the HO were excluded — 23 becauae of
age; 2|. low frequency of exacerbation; 19. lack ol’ documentation:
l5. psychosocial inadequaq: fl. tranaition lo a chronic. Native
murae. J. diatance from the clinic: and I. pregnancy. Fifty patients
Were accepted into the mat

Study Benign and Data Collection

Study patient: were matched according to au. number of exacer-
bation: per year within :l exacerbation, and degree ol'disabiliry as
measured by the Kurtalte Scale In three :trata- Oto 1. I to l. and 5 to
6 The random ISIIganIcnl of the first patient of a pair determined
the llllgnml‘fll of both Treatment assignments were made known
lathe cltrteal asttatant responatble (or the producttofl. labeling. anddt'
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l Ui‘ I \\U Ml Ll ll'l I: ‘KJLEHUMS - Ulilt\‘1lll\ H \l “1'3

la run-lied itl lllc aim}: aflt‘r trltllltrr replatmtmn "I the nu].
Ittttruunut m the nt-tlmri n! «I! trtjetttun and ileum: uf .4 III"-
H‘nl lnrrtt

Elfihl patient: ulm had an rnltrrllltlflfl between screening and
autpldnrf mm the uuelt Kl'rr n-ttrullt-d after their conditions had
tit-mm: “ahlr One pain-m u u rnmlled after being weaned from
tt-rurnrtermds rH(l' .; prrnrl ur .- mnntlt

Data from a IK'I'SLflJl and (Lahlfif htsutn and a tteurnloqtc furni-
naumt and status cmluatwn lflllll Kurtilte a Disabtltty blatus 'Icale
and letttht Functional (Jumps um retrtrdt‘d at the ttmenl reetttne
And un the patient s cum illt') me :tudt Patients ”sued the rltntc
unt- month later and Hen tlltt'r munth: thereafter tor twn \far! at
raeit um. I neurolonm una-arr oi the pateent': treatment (mun
completed a neurolnqtc fithinJlllm and ttaius n atuatton The
pattenl'! telf‘etaluauon of [oral or gent-rained stde rtl'ect: and
rhange: m neurnloqt; “an,” nfrt‘ reported ID the clnueal assistant,
uho war not blinded to treatment

Patients were also seen at the times of suspected exacerbation: —
l e . when reporting the rlpld onset of neu umptom: or a worsen-
tng or reclining symptom: that pcfillltd for +3 hour: or more
The neurologist venfied exacerbation: on the but: of study intena
An event was counted I! an eaarerbatton only when the patient‘a
:ymptoms were accumpanied in observed obyeetive change: on the
neurologte examination inmlvmg an Increase of at least one grade
In the more for one of the eight functional group: or the Kurizke
Scale. Sensory symptom: unaccotnpanted by objective findings or
transient neurologrc worsening were not constdered to -“-"
encerbatlon. Patients eapenenetng an acute cancer
naluated at frequent mteml: ~— usually every tut
new. stable neurologIe base line had been eatablia
percent of E! exacerbation: tn the placebo group
l6 exacerbation: in the Cop l group were treat
Symptomatic medications. such II choitnergie .m- n..._...., a.
drug, were permitted.

Laboratory Teata

Blood and unne sampla were obtained from eaeh patient upon
entry into the trial and at each three-month wit. Routine unnaly-
aes. blood chemistry (SMA 20) duenninations. and complete blood
counu were performed. Aliquot: of serum and cells were stored in a
deep [teeter or in liquid nitrogen (at -90" or - IBU‘C. respectively)for future atudiea.

HM typing of HLA-A, B, C, and DR waa performed by the
tiatuevtyping labor-army of the Department of Surgery. Montefiore
Medical Center, Btvna, New York.

WWW

The base-line characteristic: of the study population in the two
treatment mm. were compared with uae or two-tallcd Menu for
continuous ntiahlu and ehi-aquue tern with Yatea‘ correction l'or
discrete vat-labia. Diflerenet: in side el'l'eaa according to treatment
arm were evaluated truth a chi-square teat.

The principal end point was the proportion of exacerbationrl'ree
patient; The Other end point: were frequenq ol' exacerb:
change in Kumkc more from that at base line. and length t:
before progruaion. a: defined below

The atudy design included planned tubpoup analyte: acct
to the diaability flaw: of the patient: when they were rando
(Kuruke unita 0 to 2. :l to l. and 5 tab). However. only one s
enteredwithamol'tJnd three-tithe mot 5.1herelio
combined two of the three strata (.l in t and 5 to 6). creatirt
strata (O to 2 and I to 6) with appmeimatdy equal numb
paticnu For :ubxmup analysa.

For the matched‘pat: Inalrlu‘ the dill'erenoe between
ment arms was tested with use of a McNet-nar'a statitt
the 22 matched pairs. A two-tailed Fisher's atact test war
for other ttvo-by-two contingency table: The tilt-aqull'c tes
used to teat two-by-three contingency table: Forfrequenq ofeaacer-bationa

Survwal Curve! Itut-re calculllet
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(a.

Illl . THE 5:5“ ENth‘ilUUL I“ H ”F \ll-LillCh-E

taole t Base-Line Characteristics at the Sludy Poo-tattoo

tttaau'llflfi “(an-encam-
Ric!” (W t

in.M4 to
- nigh-s44 o-Im‘h t

Nu entered 15 13 3}

“use: are Iyn ll 0 ll i to 0
Average duration old-lease hr! 6 I b l -l '4
Sex

Male ill l0 ’ ll
Female IS I) H

Rxaeehme group
W'htte ‘J U U
Biarh'iitspsnte 0 n .'

Diubrhty Kore (Kunlle Scale]
0~2 it to ll
1—4 7 7 S
5-0 7 t. '1

Met-age Gil-mil?) more 3 2 l l 2 9
PD“ “seem-non me 3 9 )9 1 I

(over Z-yr period]

nntl‘d at the time of the visit during which n was observed: however.
it had to be maintatned (hr at least three month: to be counted.
Data on pattents her to follow-up were censored at the time
of withdrawal. The loft-ant statistic was used to test for non--
parabihty of the survival eurvu [or each treatment arm. The
curves were also tested for l dili'erenee at the discrete point of 24
rnontha.’I

Multiple logistic-regression analyses were undertaken to test the
effect of treatment on the outcome. with adjustment lbrother varia-
bles. including set. the duration oi disease. the previous exacerba-
tion rate. dillhiilq' at the Little of entry into the study. and various
Intenctimu of these variables. Odds ntioa were calculated from the
regression melheienu."

Study Population

Fifty patients were enrolled: 48 in 24 matched pairs. and 2 un-
matched patients. l randomly assigned to each surly group. Table l
shawl the baseline dtlraaa'istiea of the total study population and
ofthefiflplflenuiadudodinthemdrumdiunhdouof
that draflflerl'lda were “manor the two transient arms.

in order to guard against any possible bias that might be intro-
duced by subjects dropping out o? the study, w tried to Include all
the randomised patients in the analyses. There were seven patients
whodid noteompldedntwnyanofdteuirLOfduqtm
patienuinthepiaeebogmupmcadtdedfiumtfltheuulyw
bcuuaeol'uttusabieddta. Bathhadbeeudmppedfmmthetrial for
psychological reasoneThep-mial data obtained from the other five
patients were included in the analyses. One patient taking Cop I
dropped out dunng a period of exacerbation after two months of
treatment. This patiatt had a «camel mediation shortly after
stepping medication. Bath were counted as study «attestation: in
the data analyses.

Resorts

The design of the study specified the recruitment of
patients in matched pairsI one patient randomly as-
signed to each treatment arm, with the proportion of
exacerbation-free patients as the principai end point.‘

'50: NAFS Mantel-n ““10 [new
Order from NAPS Ho “50 Nukflm. F 0
Sutton. New Yeti NY I‘ GS” Kalil is I41
‘1 75 for

it: when;
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hr: 4 i I937

i'ltr tlldtt‘ltcd analuts of the prmetpnl and pull“ Jll-
tludr-d ‘22 pairs. or H pallcnu .\.n unmatched Mai).-
m permuted the tnclusmn 01’ Jn additional l'nur pa~
Hl‘ni‘i ~— two who were unmatched and two uhn had

been Illiltt‘lu‘d to run pillICnis ultn \trrt‘ sttlisr‘qttrnlh
r'uludrd (Fir; l) :\nalt'srs of cmrcrhntmn dam are
reported both as matched and unmatched. htthsc-
qur-nt analtsrs nerc performed on an unmatched
lmsn

Exacerbation: during the Two-Year Study Period

in the '22 matched pairs. tltere were i2 discordant
pairs ‘2 patients tn the placebo group had no eucer-
hattons. Whereas their matches tn the Cap l group did.
10 patients in the Cop I group had no exacerbattons.
whereas their matches in the placebo group did The
remaining [0 pair: had concordant results The differ-
cnce in discordant pairs between treatment groups
was significant (P = 0039) An unmatched analysis
of the presence or absence of exacerbation; was also ,
significant (P = 0.045)

Figure l shows the occurrence and time of exacer-
bations in each patient dunng the two years of the
trial. There were 62 exacerbation: among 23 patients
in the placebo group (average. 2.7) and 16 among the
25 patients in the Cap 1 group (average, 0.6). The
effect of treatment was also examined according to the
baseline Kunzltc score. in the 0 to ‘2 stratum. there
were 27 exacerbation: in two years among [0 placebo—
treated patients (average. 2.7) and + exacerbation:
among 13 Cop l—treated patients (average. 0.3). in
the 3 to 6 stratum. there were 35 exacerbations in the
two years among l3 placebo-treated patients (aver-
age. 2.7) and 12 exacerbation: among I2 Cop lwtreat-
ed patients (average, LO).

The distributions of exacerbation: among the +8
patients are shown in Table 2. Fourteen of the 25
patients in the Cop l gmup (56 percent) were free of
exacerbations. as compared with 6 ol' the 23 patients
in the placebo group (26 percent). By contrast. l2
patients in the placebo group (52 percent) had three or
more exacerbations. as compared with l in the Cop I
group (4- percent). Patients were grouped according to
whether they had no caacerbarions. one to two. or
three or more. The comparison between groups was
significant at P<0.00l.

Muitiplc logisticorcgrcssion analyses were carried
out to evaluate the nicer of a number of oovariates.

These included tneatment1 sex. duration of disease.

prior exacerbation rate. Kurtzke score at base line,
and various interactions of these variables. Only the

treatment group and Kurtzltc score at base line had
a significant effect. The multiple logistic-regression
analyses showed that treatment with Cop l independ-
ently increased the likelihood that a paucnt would
be free of exacerbation: (P 5 0.036). as did a lower

disabiltty score at base line {P = 0.003) .-\n estr-
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tut-am lnr .t palICnt (JLII‘H: placebo than for a patient
l.iLtiiq Cop i

there was a tietresse in the- number of exacer-

lmlllinh among the patients in the platcbo group. lrom
E in tlit‘ lirst year to ‘2l in lllC second The ratio or

the number of exacerbations iti the placebo group to
that in the Cup l group has 4 ‘1 (or tear l and 3 'J for
\(‘.If 2

Filtcen Palitllls new treated iltrouthui the trial
“lilt Lop I supplied bx tlic Weizmann Institute. and
10 with Cop l supplied hv Bio~\ rda Ten of the pa-
tients receiving the Weizmann product (67 percent)
were free ofesaccrbaiions. there ixere seven exacerba-

tions among the remaining 5 patients Of the ID pa-
tients recetvtng the Bio-Yeda product. 4 (40 percent)
were exacerbation-free, the remaining 6 patients had
nine exacerbations This difference was not statistical‘

it Significant

Change in Disability Status

Table 3 shows the distribution of the two-year
changes in Kurtzke score according to treatment
group For the entire study pepulation. A negative score
indicates improvement, a posstive score worsening,
and zero no change. Eleven patients in the piaceba
group (48 percent) and 5 in the Cop I group ('20 per-
cent) had disease progression over the two-year peri-
od The difference between treatment groups in the
proportion of patients whose disability status wors-
ened as compared with the proportion who remained
stable or improved was of borderline significance
(P = 0 064-).

The change in disability status in the patients treat-
ed with the Weizmann product was similar to that in
the patients treated with the Bio-Veda product.

Table 3 21350 shows the distribution of the changes
in Kurtzke score according to treatment group for
each Kurtzlte-score stratum. In the 0 to 2 stratum.

Cop i had a significantly beneficial effect on disability
status: 84.6 percent of the patients in the Cop l group
were stable or improved, as compared with 30 percent
of those in the placebo group (P = 0.0l2) The aver-
age change in Kurtzke score favored Cop i by L7
units (there was a worsening of 1.2 with placebo and
an improvement of 0.5 with Cop I}. In the 3 to 6
stratum. the proportions of patients whose conditions
were stable. improved, and worse were comparable in
both treatment groups, as were the average changes in
Kurtzke score (there was a worsening of 01 with pla-
cebo and of0 3 with Cop l).

The ell‘eet of the previously identified Covariates on
the comparison of worsening with the absence of
change or Improvement was evaiuated With use or
multiple logistic-regressson analyses. These analyses
demonstrated a benefictai effect of Cop l on disabil-
Ilv status (1’ = 0 033) A patient taking placebo was
{our times more likely to have progresstOn of disease
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patients in the placebo group had progression by the
end of [8 months, whereas only 20 percent of those in
the CoP l group had progression by the end of 24
months. At 24 months, there was a significant differ-
ence (P<0.005) favoring the group treated with Cop 1.

Laboratory Studies and Side Effects

The HLA characteristics of the 4-8 patients were
unrelated to the cffecrs of treatment. Patient reactions

were monitored during each routine clinic visit by
means of urinalysis, blood examination, and the pa.
tient's evaluation of symptoms. Urinalyses and blood
examinations revealed no apparent changes in the
functions of the liver, spleen. kidney, bone marrow,
gastromtestinal tract, heart, or lungs.

Table 4 shows the percentage of patients in each
group who reported reactions at the injection sites and
other reactions.

More patients taking Cop l reported reactions at
the injection site involving soreness (P<0.00l), swell-
ing (P<0.00i), and itching (P<0.0l). In addition,
soreness was reported during at least half the visits in

52 pi iiriii Hi the Cap l group :is Ctimpnit‘d uilii 'J
pcrit‘ul iif thi: plat‘elm qrnup, itching was reported in
i0 perreiii as tompnr ed With 4 percent ‘iut‘liillfl. iii in
prrCriit .is riimparrd wuli none. and folt'Il'\S in it:
pt‘lft‘nl .15 rmiipared With 9 perreni

Oiiii'r reactions were reported With cumpnrnhir fit--
quf‘ll('ft‘\ iii each tzroup {Table vii NI) 5\ fliplfllll \\.1\ .i
prrsastrnt prohiem in more than l2] pert‘eiii ‘ll t‘illltl
group Dizzinefis. constipation, and yiint pniii store the
mast tommon 5\ mptoms in the Cop l group ulii'rms
headache dizztness. constipation. and 1mm pain u I‘lf‘
the most common in the placebo group

Tim patients had a patterned. transient reaction in
Cop I it began during or immediatels alter .in mice-
iion and conSisted of a flush, sweating. palpitations. a
feeling of tightness around the chest, diffieuitt hrCJIh-
ing, and assoCIatcd anxiety it lasted from 5 to L5
MinuiCS and passed with no restdual difhtuities in
one patient, the reaction occurred three times in 2i
months. and in the other, twice in i7 months Medica-
tion was discontinued in these two patients. who re-
mained under observation for the balanCe of the trial

The remaining patients were alerted to the possibility
of such reactions, informed of precautionary meas-
ures, and given a kit containing epinephrine and anti-
histamine tablets.

After the trial was completed, one of the two pa-
tients who had had a reaction volunteered to take Cop
I in an unblinded manner. This patient reported a
hypersensitivity reaction that included urticaria. itch-
ing, and marked discomfort and that was controlied
with epinephrine and steroids.

Blinding

Considerable efforts were made to maintain the

blinding of this trial The examining neurologist and
the patients avoided discussing side eil‘ects. Patients
reported such eifects to the unblinded clinical coor-
dinator.

After the trial, the effectiveness of the blinding was
evaluated. The patients and the examining neurolo.

Table 3. Changes in Disabltity Status aver Two Years meat-ding to Base-Linc Kinetic-Soon strata.
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Figure 2 Curves Representing the Probability ot No Worsening
from the Base—Line Kurtzke Score

Worsening was dotermmed when first Observed. but was ooumed
only if it continued tor three months

gist were asked to guess treatment assignments. Four-
teer. of [8 patients in the placebo group who respond-
ed (73 pcrccn’l and 15 of 22 in the Cap i group (68
percent) guessed correctly. The neurologist correctly
identified 70 percent of those taking placebo and 78
percent of those taking Cop 1. He based his evaluation
on the clinical status of the patient. as did the majority
of the patients (68 percent of the Cop 1 group and iii
paracnt ol~ the placebo group). Approximately 20 per-
cent of the patients based their guesses on the occur-
rence or absence of side elTects. This suggests that the
ability to guess treatment assignment correctly was
influenced by the echct of treatment rather than by
Side effects.

DtscusStON

The pathophysiologic mechanisms that produce
multiple sclerosis remain unknown, but many investi-
gators agree that an altered immune mechanism is an
csscntial element. Consoqucatly. most drug treat-
ments and clinical trials have involved attempts at
inimunomodulation.n

The mode of action of Cap 1 in multiple sclerosis
is undetermined. Cop l was originally synthesized
to simulate the immunochemiul and immunobiolog-

IC properties of myelin basic protein."3 Immunolog-
ic cross-reactions between Cop l (and several relat-

ed copolymers) and myelin basic protein have been
observed in guinea pigs and rabbits at the level of
antibodies, delayed hypersensiiiinty. and lymphocyte
stimulatwn 2 All the polymers that cross-reacted also
suppressed experimental allergic encephalomyclttis,
Wht'rcas those incapable or suppression were immuno-
logically not cross-reactive The latter group included
In analogue of Cop l. Similar in composition and size,

but tuniposrd excluswelv of ii-anitno aCld‘i‘ Sonic
lalmiatmi .
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sclerosis With nHClln basic protein failed to reveal any
beneficml echcts "’ ’7 Perhaps the explanation for the
dith-rence between Copland rm elin basic protein in“
be found in some unrecognized factor in trial de5ign.
such as dosage schedules. or the influence of Cop l
on some mechanism other than immunologic cross-

reactiviiy or suppressor-cell involvement SUCh an et-
planation is SUpportcd by the inclt of cross-reactinu
between Cop l and myelin basm pretein in helper
phenotype T-Celi lines isolated {ram human peripheral
blood by in Vitro exposure to Cop l or mveltn basic
protein 15

Nevertheless. on the basis ol- prayious ClifllCai cu.
dence of the clTeCLs of Cop l on presumed autoallcrgie
disease of the human central nervous systemJM’
we proceeded to carry out another study This piiot
trial examined the effects of Cop l on a selected sam-

ple of patients with actively cxacerbating multiple
sclerosis.

The principal end point was the occurrence of exac-
erbations. It was selected as an Outcome specifically
germane to the type of patient in this study. Changes
in the patients' dtsability status were also of major
concern and were therefore evaluated.

The results show that Cop l, administered subcuta-
neously for two years at a daily dose of 20 mg, pro-
duced clinically important and statistically significant
beneficial clTeCts, particularly in the patients who had
less clinical involvement when treatmen. began.

Table 4. Pementages ol Patients Receding Side
Effects.

Mun Co! I
Sharron [N - 1'" [N - 5|

Local
Sonneu' 31 92
itching! 12 u
Swelling‘ 1? 38Redness ‘8 16
0m— ]! 36

Other
Headache )9 )2
Nausea t7 1‘
Vomiting it a
Dimoeu 30 40
Camp-um 30 to
5mm; 26 II
Rub I7 3!
Palpitations l] I!
Cramps 9 t2
Funtneu l1 20
Ioml pout 39 It]
Cumin-terms: 2.1 :2

discomfort
Apt-elite loss I! :0
Drowsmess 26 .‘0
Other I? l

lI
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SYSTEMIC ADVERSE EVENTS

Background in Dr Bornstein’s early trials w:th COPAXONEE’ he described an event
which he labeled a “vasomotor” reaction Two patients in the BR—1 trial experienced

flush, sweating palpitations, a feeling of tightness in the chest, difficulty breathing and

assomated anXIety The events as described by Dr Bornstein in his New England

Journal of Medicme article (Appendix E) lasted 5 to 15 minutes and passed Without

reSiduaI difficulties Based on the clinical picture, TEVA launched into the larger

multicenter trtal and attempted to better assess the modems: and nature of these
reachons

Some patients partiCipating in Trial 01—900119001 E reported symptoms conSistent With

a limited systemic reaction that occurs immediately fotlowmg an indiwdual injection

This reaction is characterized by vasodilatation or chest tightness With palpitations,

anXIety, and/or dyspnea These symptoms generally appeared Withln minutes of an

aneCllOfl and lasted up to 15 minutes Most patients who had this reaction reported one

episode The maXimum number of episodes per patient was 7 after approximately 845

Injections (l e , <1%) Most of the component AE's were either mild or moderate

These events are unpredictable in their occurrence and most often are not experienced

a second time by the same individual Resolution occurs With0ut any therapy and no

sequelae have been reported to be assomated With the events As a result of the

sporadic nature and short duration of the systemic reactions obtaining ECG and Vital

Sign data during the acute event has proven to be difficult There have also been

anecdotal observations of blood in the syringe followrng the inciting injection Thus,

some hypothe3ize an association with an inadvertent intravascular injection This has
not been confirmed

The foltovmg discussmn attempts to provide additional data on the systemic reaction

as described by investigators and patients through clinical observations and a reView of

the available data Prior to breaking the blind in 01-900119001E an operational

definition was creates based on Dr Bernstein's oréglnal description and on those of our

investigators TEVA requested two of the investigators describe a “typical" systemic

reaction Although data from the complete database (both controlled and uncontrolled

trials) Will be presented, the analySis below Will focus on the data for Trial 01 -

9001/9001 E, as this is the largest controlled trial to date First, a description of the

events is prowded, followed by demographic data companng the subset of patients who

experience these reactions and were treated With COPAXONE" to those placebo,
treated patients who also experlenced reactions and to the overal.E COPAXONE'D

treated population (those patients who did not experience a reaction) Also prowded

long-term follow—up tn addition. an assessment of the severity and available long term
tollow up IS prowded
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Definition. a systemic reaction was prospectively defined for That 01-9001/9001 E as a

cluster of symptoms assouated sporadically wath an indiwdual injection In order for an

event to qualify as a systemic reaction a patient had to report the occurrence of either

chest pain or vasoditatation in assomation With patpltations, anxtety and/or dyspnea

In Trial 01-900119001E 19 (15 2%) patients treated With COPAXONEE and 4 (3 2%)

patients treated With piacebo reported a total of 42 events conSistent With the

prospective definition The distribution of those events in both populations l5 shown in
Table 1

Tabte 1 Systemic Reactions — Triai 01-900119001 E

COPAXONE®. 19 patients (15 2%)
10 Wlth 1 episode

4 With 2 episodes

3 With 3 episodes

2 With 4 or more episodes

Placebo 4 patients (3 2%)

All With 1 episode

MYLAN INC. EXHIBIT NO. 1019 Page 246



MYLAN INC.   EXHIBIT NO.  1019   Page 247

 

The component adverse experiences of these reactions were reported as presented In

Fig 1 "V" represents vasodllatatlon‘ “CP” represents Chest Pam

Figure 1 Components of Systemic Reactrons — Tnal 01-9001/9001 E

Porcnmot Patients 0 0 2 0 4_O 5 0 5.0 10 0 ’12 0 14 D
“I."

 
 

 
 

 

Vasauuatatlon 4 a
\ Among Patnnts with tlu "action\

Prlmary Symptom Chest PM“ 4 8 Copaxona 19
Placebo I

i-Copaxone
U Placebo

vac»: 5'5

Patpltattons\/
Assoclated Symplo ms Anxlaty

/
Dysrm-a 12 a

FIgu: e 1 presents the components of the systemlc reaction as they occurred tn the 19

patents The percentage IS calculated based on all patients m the treatment group (125
for COPAXONE® and 126 for placebo) Vasodllatatlon as the sole primary symptom for
all reported systemlc reactlons for a given patient accounted for 4 8%In patients

recelvmg COPAXONE” and 1 6% In the placebo group Chest pain as the sole pnmary
symptom for all reported systemic reactions for a given patient also accounted for 4 8%

an pattents recelving COPAXONE” and 1 6% In the ptacebo group Either chest pam or

vasodllatatton as the primary symptom of any deftned systemtc reaction for a given

patient was reported tn 5 6% of patients treated wath COPAXONE® and none treated

With placebo The most commonly reported secondary symptom was dyspnea and was

reported In 12 8% of patients recelvzng COPAXONE” compared to 1 6% of patients

recewmg placebo Palpitations and anXIety accounted for 4 8% and 1 6% reSpecttvely

of those patients In the COPAXOME” treated group and 1 6% and 1 6% respectlvely In
the ptacebo treated group
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Figure 2 provsdes the overall mcndence of these symptoms arrespecttve of whether they

were part of an operatlonatly defined reactson As IS ewdentjrom this Figure, dyspnea
and chest paln occurred more frequently to the COPAXONE“ treated pattents tnan In

the placebo treated patients The overall Inadence of chest path and dyspnea as

greater than that described tn assomatton With the predefined criterla Thts may

suggest that partlal reactlons With the same ettology do occur The outcome of those

:sotated events was no dtfferent than those occurring In assocnatton wuth the other

symptoms described Although patients may have been treated, most commonly wrth

antlhlstamlnes, all seemed to resolve With or wrthout treatment and WlthOUt sequelae

thure 2 Systemic Reactions Incndence of lndlwdual Terms Among All Pattents -
Trial 014300119001 E

0.0 40.0 60.0 80.0 100.0
I g k ’

Vasodflataflon 272
Purcontanamnls

ChestPam 254

I Cepaxone (F1251Palpitatlons DPlacebo (n=126)

Anflaw if;

Dyspnea
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The number of episodes occurring in the 19 COPAXONE" treated patients was 38 and
in the 4 ptacebo treated patients was 4 This is presented in Tabte 2

Table 2 Frequency of Symptoms Reported During Systemic Post-injection Reactions

Number of Patients With Systemic Reactions

Number of Episodes of Systemic Reactions

Component

Chest Pain

Vasodiiatation

Chest Pain and Vasodiiatat'on

Paipitation

Anxiety

Dyson ea

trial 01-90011'9001E

COPAXONE" Ptacebo

19 4

as 4

12 2

14 2

12 o

5 o

3 2

32 2

As can be readily seen from this table, the predominant symptoms associated with this

predefined reaction are dyspnea, chest pain and vasodilatation Anxiety and

paipitations appear to play a iess prominent role This is consrstent With the data

presented in Figure 1
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in addition to reviewing the incidence of the symptoms included in the operational

definition other symptoms reported concurrently were reviewed Table 3 lists the

events that occurred in coniunction With the operationally defined systemic reactions

Tabte 3 Other Adverse Experiences Reported in Coniunction with Systemic
Reactions - Trial 01-9001l9001 E

comxomz‘D Placebo

Number of Patients With Systemic Reactions 19 4

Adverse Experience

Nausea 9 0

Dizziness 5 0

SWeating 5 D

ParesthBSIa 3 1

Asthenia 2 O

Dysphagia 2 1

Erytherna 2 0

Face Edema 2 0

Injection Site Urticaria 2 O

Tachycardia 2 0

' Other events seen in only one patient.

COPAXONEQ. Diarrhea, Injection Srte Erythema. Eye Pain. Injection Site Reaction,
Injection Site Ecchymosis, Syncope, Pallor, Laryngismus, Rash.
Headache, Urinary Incontinence' Myalgia. Abdominal Pain, Chills

Placebo. Amblyopia. Hypesthesia. Injection Site Pain, Task PerverSion,
Increased Salivation, Tinnitis

As can be seen from this table, nausea, dizzmess, and sweating occur more frequently

in association With this reaction than do other events and may be part of the symptom

complex Atso of note IS the low frequency of dyspnea in the placebo group as

presented in Tabte 2 From Table 2 and Table 3 it appears that the complex described

by the ptacebo treated patients may have a different character and thus may not have

the same etiology

MYLAN INC. EXHIBIT NO. 1019 Page 250



MYLAN INC.   EXHIBIT NO.  1019   Page 251

Table 4 presents the occurrence of systemic reactions by gender, .ace, weight and
age.

Table 4 Demographics of Patients Experiencing Systemic Reactions - Trial
01-900119001 E

Patients Reporting Alt Patients
Systemic Reactions

Cop-1 Placebo Cop-1 Placebo

Total Number of Patients 15 4 125 126

sex

Male 5 2 37 30

Female 14 2 88 96

Race

White 17 4 118 118

BlacnOther 2 0 7 6

A96 lyrS)

Mean 32 5 37 3 34 b 3-4 3

Standard Dewation 5 7 4 t 5 O E 5

Min 22 O 32 O 19 19

Max 42 0 42 0 46 46

Waighi (lbs)

Mean 1436 1375 1551 1463

Standard Deviation 24 7 14 1 37 4 35 5

Min 1000 1270 917 900

Max 135 0 153 0 NB 0 301 0

As can be seen from the table, the average age, race, sex, and average weight of

patients havmg rxperienced a systemic reaction is not different from the overall

population of patients treated
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Outcome and Follow-up

To evaluate outcome for patients who experienced at least one systemic reaction,

duration of treatment and reason for withdrawal were compared to the general study

population Data are presented in Table 5 and Table 6.

Table 5 Duration of Treatment for Patients With Systemic Reactions

Compared to All treated Patients - Trial 01—900119001E

Patients with Systemic Patients Without Systemic
Reactions Reactions

Time Interval to COPAXONE" Placebo COPAXONE’ Placebo

Withdrawal (Months) (n = 19) (n = 4) (n = 106) (n = 122)
0 — 3 3 1 0 3

> 3 - 6 1 O 2 3

> 6 - 12 O O 7 3

> 12 - 18 1 0 3 5

> 18- 24 O 0 4 2

> 24' 14 (73 7 %) 3 (75 wt) 90 (a4 9%) 106 (86.9%)

‘ Includes Patients who completed the fut term oftreatment

The above demonstrates that patients who experience at least one systemic

reaction were no more likely to discontinue the trial prematurely compared to

those who reported no events conSIstent With a systemic reaction. Time to

Withdrawal was also similar between the two groups.

Table 6 Reasons for Withdrawal Among Patients with Systemic Reactions -
Trial D1-9001/9001E

COPAXONE‘ Placebo

(n = 19) (n = 4)

Number of Patients who Prematwely 6 (31 6 %) 1 (25 %)
Withdrew

1" xasons tor Withdrawal

Patient Dectston ~ We F d 1 1

to be 0” drug until 01
label study

Pregnancy 1‘ 0
Adverse Event 4 1  

:Thi". patient completed 24 monthS‘Btli Withdraw during the extenSion
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Less than one third of those COPAXONE° patients with systemic reactions

_ wtthdrew prematurely 0f the four who wrthdrew due to adverse events, only two
Withdrew speCifically as a result of events consisting of partuulai‘ components of

the systemic reaction. These patients at: recovered without sequeiae The other

two patients wrtndrew due to general adverse event reports The particurar

adverse events noted on case report forms as the reason for treatment Stoppage

appear in Table 7.

Table 7 Specific AE's Cited as the Cause of Stepping Treatment among

_ patients with systemic reactions who prematurelv w'thdrew from the
Trial - Tria; 0‘1-9001I9001 E

COPAXONE‘ Placebo

Number of patients with systemic reactions 19 4

Number of patients who prematurely withdre N 4 (21 1 %) 1 (25 %)
due to adverse experience

Adverse Exnenence — Number of P. Iiicr‘s
Dizzmess

Dyspnea

* Dysphagia

Depression
Suicidal ldeation

Urticaria

Vasodilatation

Face Edema

Syncope
Nausea

Vomiting
Rash

AnXIety

Swe ahng
Taste Perversron

_ injection Site Pain

54—;
CC.

Coed—uddddad__n_at~fg .AAAOQO‘DOO—
-5u——...,—.. “—5—.— --—_p—_ _..

Tables 5, 6, and 7 demonstrate that there lS no d:tference in time to withdrawal

or the reason for Withdrawal when patients experiencing systemic reactions were

rompared to the overall study population

in
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Adverse events reported by patients who experienced at least one systemlc

reaction were compared to the adverse events reported in the overall population

The 10 most common adverse events for each group are repcmd in Table 8

As would be expected, the iists are identical w.th the exceplon o.‘ the

appearance of vasodilatation, dySpnea, chest pain‘ paloitation} dizziness and

Sweating, all symptoms thought to he assoCialed With the sy stemic reaction

Table 5 Most Common (10) Adverse Events for Trial 01—900‘19001E
..—-——r-  ___..—__,___—_._..—

Patients myth S‘vstemic Reactions Patient ‘wfijflgjwstvim Reactions

 
Cop-1 Ptacebo Com? Placebo

.. (n=19) (of 1) (n=106) (n=122;-
Vasodilatation 16 2 Infection 82 96

Dyspnea 16 3 IDjeCUOH Sale Pain 72 4‘3

lnlection 15 l Asthenia 69 7'5

ln,ecnon Ste 15 1 Headache 63 74
E rytnema

Chest Pain 14 A Injechon Slte Erythema 58 16

Headiche ‘3 1 I Pain 49 51

AsthL-qia 1t 3 i ,typeitcnv: 41 36

Indectmn Site Pain 11 3 I Injectir In Site Prumus JO 4
Hi'pesthesla 9 3 Hypgsthes a 39 5-1

Injection Site Pruritus 8 1 Ul'lni‘y Tract Intestion 37 44

Palpitatmn 3 O

DiZZIflB‘IS S P

Sweating 8 ‘l

MYLAN INC. EXHIBIT NO. 1019 Page 254

El}!

ll'llll



MYLAN INC.   EXHIBIT NO.  1019   Page 255

0

Also reyiewed were concomitant medications This analysis was performed to

evaluate whether patients With systemic reactions were receiying a particular

medication that could pOSSibly be interacting With COPAXONE” or whether these

patients could posstbly had a concurrent disease process as ewdenced by their

therapeutic intervention that predisposes them to a systemic reaction The most

common concomrtant medications for patients hawng experienced a systemic

reaction and those for the overall population are presented in Table 9

Table 9 Most Frequently Used Concomitant Medications Among Patients

With and Without Systemic Reactions - Trial 01-9001/9001 E

Patients With Systemic Reactions Patients With No Systemic Reactions

 
Cap-1 Placebo Cop-1 Placebo

(n= 19) (n=4) (n: 106) (n=122)

Acetaminophen 13 (68 4 “/a) 2 (50 %) Prednisone 83 (78 3 %) 97 (79 5 %)

Prednsnne 9 (47 4%) 4 (100 %) Acetaminophen 78 (73 6 “/n) 93 (76 2 %)

Diphenhydramirie 7 (36 8) O Methylprednisolone 51 (48 1%) 57 (46 7 %)

Pomoline 7 (36 8) O Bacloten 30 (28.3 “/o) 29 (23 B %)

AmOXICillIfl 6 (3| 6 %) O Diphenhydramine 30 (28 3 %) 32 (26 2 %)

Eflyiflnfoione s (26 3 %) i (25 %) Amoxiciiiin 29 (27 4 %) 3E (29 5 %)

1(here is no difference between the groups in the types of concomitant

medications being prescribed Thus, there is no eyidence that concomitant

medicatrcns impact the occurrence of the systemic reaction

Systemic E'tr'actions - insidence all trials

Fiom a more global i‘erspectiye, symptoms con5istent With the operational

definition were reported at least once by 87 of the 844 patients (10 3%) treated

With copolymer 1 Tue total number of episodes reported was 152 As in Trial

01~9001IQDOIE most of the patients reported only one episode, the maXImum

being 7 episodes for cries- pa‘ient

Etectrutardmgrams

ECG’s were obtained in TriaI 019001190015 upon entry into the trial and at the

tame of termmation These studies revealed no clznically Signitrcant change from

baseline A listing of all ECG comments is contained. in appendix K in addition,

although a Single case, and thus anecdotal. a patient who had experienced her

first systemic reaction recently called emergency personnel and was seen and
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evaluated tn the emergency room while still reporting chest pain Her ECG and

chest X-ray were negative She was treated wrth tV Benadryl and her symptoms
resolved

Vital Signs

Blood pressure and heart rate were evaluated (addtttonal data Appendix G) and

no cltntcally sngntftcant change tn blood pre55ure was seen in either the overall

populatton or those pattents havmg expertenced at least one systemtc reactton

Conclusion

A tranSIent self-limtted systemtc reaction occurs tn between 10% and 15% of

patrents treated thh COPAXONE” This reaction occurs sporadtcally,
unpredectably, and almost Immedtatety after the admlntstratlon of the drug and

IS characterized by chest patn or vasodtlatatton thh anxuety, palpttations and/or

dySpnea lt resolves Wlthln 15-30 mtnutes wuth0ut therapeutic Intervention After

reVIew of the data there may also be an assoc1at|on With nausea, dlZZlneSS

and/or sweating There are no long-term sequelae Although only anecdotal

data ethts there may be an assomatlon wuth the tnadvertent tntravascular
admtnrstratton of COPAXONE“;

Although the etiology of the systems reaction :3 unknown. based on the

tranStent nature of these events, the lack of a need for tnterventton, the fact that

the cltntcal ptcture and laboratory data are not consrstent thh lgE mediated

hypersensmvtty, the lack of clinically sngnlftcant change In ECG's and blood

pressure, and finally the lack of any difference in the long-term dropout rates or

adverse event profiles of patlents havmg expertenced a systemac reaction, an

assocratton With any long term sequelae seems highly unlékely ln addition, data

on 87 events and 844 patients Includtng more than 100 pattents treated for

greater than 3 years With no clinically elgntftcant implications on sequelae

suggests that th' “e IS no reason for concern
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APPENDIXF
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Blood Pressure

Summary statistics for Vital signs for patients With systemic reactions in Trial

01-900119001E are given in Table 1

Tabte 1 Mean Systolic and Diastolic Btood Pressures and Heart Rate by Treatment
Group Patients “”111 Systems Reactions and Alt Treated Patients

Panents wrth Systemic Reactions All Treated Patents

COPAXONE'msts) Placebo (N=3)' WMONE'mstzs) Ptacebo ($123)“  

Last Last Last Last
Baselane Observation Baseline Observation Baseline Obsemt on Baseline Observation

Systolic 8P (mm Hg)

Mean 1125 1103 1060 1127 11536 11388 11513 11243

Standard 9 9 11 D 4 0 10 12 04 13 76 131‘ 13 5
DFVIfl'lOI'I

Mn 92 90 102 106 90 80 82 B0

Max 130 130 110 920 145 150 170 150

Dtastnhc BP (mr‘ Hg)

Mean 73 6 69 8 65 3 :5 I 74 43 72 92 73 93 72,02

Standafd E 5 8 6 6 1 1 2 9 04 10 49 "1 T4 9 95
Dewatlon

MI“ 58 50 60 7B 50 ‘10 4F 50

Mail 36 52 72 do 100 150 100 110

Heart Hale
(Beats-Minme)

Mean 72 7 771 83 3 70 7 77 35 75 '19 77 45 76 BO

Slandatd 103 88 214 E 3 11 19 10 29 10 57 10 55
Donation

Mm ED 64 60 64 52 56 52 55

Max 96 100 102 60 . 110 16 120 119

' One placebo patient had incomplete ulal sign data
“ Three placebo patianls had Incomplete “tat stqn data

On average there were no clinically Important changes in vita} signs, including systolic

and diastotsc biooc.‘ pressure and heart rate from baseline to endpoint in either group

For the entire sample of patients who were exposed to study drug and for whom vital

sugn assessments were avaitable, the data were evaluated for potentially clinicaiiy

Significant abnormalities, according to pre-defined criteria
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The number at patients with blood pressure and heaii rate values of potential clinical

sagnifimnce for patents With systemic reactions and all treated patients in Thai

O1—900‘li9001E IS presented in Table 2

Table 2

' l

Patients With Systemic Reactions I All Treated Patients

Number of Patients COPAXONE“ Placebo COPAXONF.‘ Placebo
Exceeding the (N=19) (N=4) (N=125) (N=126)
Prede‘ermined Critena

Systolic Blood Pressme 7 5 60 5 3 97

Diastolic Blood Pressure 2 10 5% D O 5 4 00 6 4 76

Heart Rate 1 0 60 0 O

Systolic and Dlastollc 2 10 5% 0 0 4 3 20 2 1 59
Blood Pressure

Diastolic Blood Pressure 2 1 60 O O
and Ham Rate

In alt cases, blood pressures which feil to s90 mm Hg 5yStJl|C and/or 550 mm Hg

diastolic were cons-dered havmg exceeded the criteria. For patients with systemic

reactions, no patient fell below 50 mm Hg diastolic at any time during the trial; one

lent had a recorded systoiic reading of 80 mm Hg at one time during the trial

ong all treated patients, systolic readings outside the predefined criteria included a

' of 72 mm Hg and a high of 180 mm Hg Diastolic readings out5ide the predefined

aria for all treated patients =ricluded a minimum of 36 mm Hg and a maximum of 50

iiiiii Hg

in conclusion, Simiiar distributtons of vitat Signs were observed for patients With

systemic reactions compared to alt treated patients. Multipte factors that may have

affected Vital Signs were identified for patients receiwng both study drugs Analysis of

Vital s.gn results revealed no change in vital szgn; of clinical concern attributable to

copmymer-t
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APPENDIX(3
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Table 1 Patients Who Died in COPAXONE" Clinical Program (Covers
01-9001/9001E, BR-1, 01-9002, 1110-1, 1110-2, BR—2 and BR-B)

DO:.Ing
Pariah! Age Regimen

Trial Number I! (Yr) Sex leg, mglday)

8R-2 01-578 3.1 M 30 mg/day
and pancyiopenia (6 month lallomng

BR-3 2038 46 M 20 ngday
2049 41 F
2051 59 F
2039 48 F

1110-1 3417 4-0 F 20 I'nglday
8501 43 F

Duration of Cause of
Trealment Death

H Months Complications o! neuroglioblaslama, including pneumonia. sep5is

premature terminalion

22 Months Complicalions of Tracheaslorny Change
36 Months Pneumonia
36 Months Color. Malignancy
19 Monlhs Unknown

796 Days Unspecified, possible reSpiratory arrest
Unspecified Acute can dimrespimtory :nsulfimency in course or

a masswe bronchiolar pneumonia and generalized saplic slate
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Copolymem Reactive Antibodies

Two of the clinicai studies conducted With COPiMONEC in patients With relapsmg
multiple sclerOSis included the collection of blood samples at various intervals during

the active treatment period for analySis of serum copolymer-1 reactive antibodies One

of these studies was the double-blind, placebo-controlled Trial 01-9001/9001E in which

antibody data were available from all 125 patients treated With copolymer-1 and a

random sample of 20 ”/a of placebo treated patients The sec0nd study (1110-1; was

an openalabel investigation In which a subgroup of 43 of the 282 patients treated With

copolymer-t contributed data On copolymer-1 reactive antibodies Results of both of

these studies essentially revealed the same profile of clinical actiVity and antibody

production The clinical efficacy of copotvmer-1 was apparent relatively early followmq

treatment initiation and was maintained i. iroughout the treatment period regardless of

the changes in antibody titers Copolymer-1 reactive antibodies were evident to

Virtually all patients tested, Witti maXimum levels attained after an average treatment

interval of 3 to 4 months Thereafter‘ antibody levels slowly declined and stabilized at a

level slightly higher than baseline There was no indication in either study that either

the serum concentration or the time-dependent profile of these antibodies was

correlated With the clinical effectiveneSS or safety profile of copolymer-1 SpeCIficaily,

no correlation was found between the profile of antibody production and the onset of

relapses or systemic reactions or between the level of antibody production and the

number of relapses or systemic reactions While the exact character of these

COpolymer-t reactive antibodies remains to be elumdated by ongomg investigations,

the available clinical data strongly suggest that they are most probably non-

neutralizing, non—lgE antibodies that appear to be directed against epitopes in

cepciymer-1 not involved in the drug‘s disease—protective properties .his is in contra-

diction to observations made ll" patients treated With interferon beta-1b, where the

presence of neutralizmg antibodies to IFN-B resulted in a Significant attenuation in

clinical efficac ,i

"to complement the clinical trial results, in studies conducted at the Weizmann lnstitute

of Science, Rehovoti Israeli the ability of various copolymer-1 reactive antibodies to

neutialize the biologiwl actiVities of copolymer—t (EAE inhibithn, T cell proliferation

and binding to "AHC class II molecules) was tested in several in WVJ and in vitro

sys’ems Antibodies tested included polyclonal antibodies (rabbit and mouse anti»

cepolymei-l antiserum), monoclonal antibodies reactive to copotymer-1, and sera from

Six patients who had been treated With copolymer-1 in Study 1110-1 and developed

high titers of copolymer-l reactive antibodies The results of these in vrvo and iii vitro

invesngatiors demonstrated that a variety of monoclonal and polyclonal antibodies

produced against copolyniei-ti including those formed during long-term administation

of copolymer-l to patients With multiple sclerOSis, did not interfere With the biologita'

actiwties of this polypeptide Thus‘ these results, like the clinical trial results. do not

suppoit the de xelcpment of neutralizmg antibodies With copolymer-1 administration

It can be conzluded that the formation of copotymer-1 reactive antibodies in patients

With multiple {SClBFOSIS treated Witi: daily subcutaneous injections of 20 mg
COPAXONE" is likely : manifestation of the bioavailability and antigeniCity of this
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polypeptide This antibody formation IS not associated With either short or Ion term
. safety ISSUES and does not affect the cttntcal efficacy or safety of CODAXONE'
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Note

Kurtzke Expanded Disability Status Scale in Multiple Sclerosis

EDSS steps below 5 refer to patients who are fully ambulatory, and the precise

step l5 defined by the Functlonal system (FS) score(s) EDSS steps from 5 up

are defined by ability to ambulate, and usual equivalents In Functional Systems

scores are provrded A Mental fUl'lCthl'l grade of 1 does not enter Into FS scores

for DDS steps

Normal neurologlc exam (all grade 0 In Functronal Systems fFS], Cerebral grade

1 acceptable) 1

No dlsabrlrty. mlnimal Slgl’lS m one FS (I e , grade 1 excluding Cerebral grade 1)

No disabillty minimal SlgnS ln more than on F8 (more than one grade 1 excludlng

Cerebral grade 1)

Mrnlmal drsabrlrty In one FS (one FS grade 2. others 0 or 1)

Minimal disablhty In two FS (two FS grade 2, others 0 or 1)

Modr a drsabtlrty In one FS (one FS grade 3. others 0 or 1), or mtld disabllrty

m three or four FS (three/four FS grade 2. others 0 or 1) through fully

ambulatory

Fully ambulatory but w1th moderate dlsablllty m one FS (one grade 3) and one or

two FS grade 2, or two FS grade 3, or frve FS grade 2 (others 0 or 1)

— Fully ambulatory wrthoul aid, self-sufircrent, up and about some 12 hours a day

despite relatively severe disability conSlstIng of one FS grade 4 (others 0 or 1),

or combinations or lesser grades exceeding lrmlts of prevrous steps Able to
walk wrthOut aid or rest some 500 meters

Fully ambulatory wrthout ard, up and about much of the day, able to work a full

day, may othenvlse have some Irrmlatlon of full acliwty or requrre mlnrmal

assastance. characterized by relatively severe disabtlrty, usually consrstlng of

one FS grade 4 (others 0 or 1) or combinations of lesser grades exceeding llmlts

of prevrous steps Able to walk wrthout aid or rest for some 300 meters

Ambulatory wrthout ard or rest for aboLt 200 meters, dlsabllity severe enough to

:mparr full darly actrvrtles (e g , to work full day wrthout specral provrswns)

(Usual FS equwalents are one grade 5 alone, others 0 or 1, or rzomblnatrons of

lesser grades usually exceedlng specrflcatlons for step 4 O )
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65:

70:

80:

85:

90:
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Note

Ambulatory wuthout aid or rest for about 100 meters, disablllty severe enough to

preclude full daily actlvltles (Usual FS equtvalents are one grade 5 alone,

others 0 or 1, or COllelnathf‘lS of lesser grades usually exceedtng those for step

4 O )

lntermlttent or un'lateral constant assrstance (cane, crutch, or brace) requwed to

walk about 100 meters With or wrthout resltng (Usuat FS equwalents are

comblnataons wuth more than two FS grade 3+ )

Constant bllateral assustance (canes, crutches, or braces) requtred to walk about
20 meters WlthOUt restlng (Usual FS equrvalents are combinations thh more

than two FS grade 3+ )

Unable to walk beyond about 5 meters even wnth atd, essentlally restricted to

wheelchalr, wheels self to standard wheetcharr and transfers alone, up and

about In w/c some 12 home a day (Usual FS equivalents are combinations With

more than one FS grade 4+, very rarety, pyramlda! grade 5 alone l

Unable to take more than a few steps, restrrcted to wheelchatr, may need and tn

transfer, wheels self but cannot carry on In standard wheelchalr a full day, may

requare motorized wheelchalr (Usual FS equivalents are combinations wuth

more than on F8 grade 4+ )

Essentially restricted to bed or chatr or perambutated In wheelchair, but may be

out of bed Itself much of the day, retalns many self-care functlons, generally has

effective use of arms (Usual FS equwalents are combmattons, generally grade

4+ In several systems )

Essentially restrtcted to bed much 01 the day, has some effectlve use of arm(s),

retatns some self-care functions (lnsual FS equnvalents E. ‘e combinations,

generally 4+ to several systems )

Helpless bed pattent can communicate and eat (Usual FS equwalents are

combinations, mostly grade 4+ )

Totally helpless bed patient, unable to communtcate effectwely or eat/swallow

(Usual FS equtvalents are combtnatlons, aimost atl grade 4+ )

Death due to MS

EDSS sh0uld not change by 1 0 step unless there IS a change In same directlon

of at ieast one step In at least one FS
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Functional Neurological Status Evaluation

PYRAMIDAL FUNCTIONS

O

1

Normal

Abnormal srgns wrthout disabltrty

Mrnlmal drsahmty

Mild or moderate paraparesrs hemlpareSls, or severe monoparesrs

Marked paraparesrs or hemrparesrs or moderate quadraparesrs or monoplegza

Paraplegra. hemrplegla, or marked quadraparesrs

Quadnplegla

SENSORY FUNCTIONS

O

6

Normal

Vibratron of figure writing decrease 1 or 2 llmbs

Mlid decrease in touch or pain or posmon and/or moderate decrease In vabratlon

:n 1 or 2 limbs, or Vlbratory decrease alone an 3 0r 4 limbs

Moderate decrease In touch or pan or posmon sense and/or essentlally lost

VlbrallOfl in 1 or 2 limbs, or mltd decrease 1n touch or pain and/or moderate

decrease In all proanoceptwe tests In 3 or 4 Irmbs

Marked decrease an touch 0r pam or propnoceptuon alone or combmed an 1 or 2

Enmbs, or moderate decrease :n touch or pain and/or severe proprioceptive loss
In more than 2 llmbs

Loss of sensatlon In 1 or 2 Elmbs, or moderate decrease In t0uch or pain and/or

loss of propnoceptton below the head

Sensatlon lost below the head
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( REBELLAR FUNCTIONS

Normal

Abnormal Signs wnthout disability

MiId ataXIa

Moderate llmb or truncal ataXIa

Severe ataXIa an all llmbs

Unable to perform coordinated movements

BOWEL AND BLADDER FUNCTIONS

O

1

Normal

MiId urinary heeltanCy, urgency, or retention

Moderate heeltancy, urgency, retentlon of bowel or bladder or rare urinary
Inconhnenoe

Frequent urinary Incomsnenoe

In need of almost constant catheterlzatlon but wnthout adequate bowel function

L055 of bladder function

Loss of bowel and bladder function

BRAIN STEM FUNCI IONS

0 Normal

Signs only

Moderate nystagmus or other mold dlsablllty

Severe nystagmus, marked extraocular weakness, or moderate dtsablllty of other
cranial nerves

Marked dysarthrla or other marked dlSEflblIlIy

IflablIlIy to swallow or speak
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MENTAL FUNCTIONS

0 Normal

Mood alteratlon only

Mild decrease In mentatlon

Moderate decrease an mentatlon

Marked decrease In menlatlon

Dementla and/or chronlo depressed alertness

VISUAL FUNCTIONS

Acurty between 20/100 and 20/200 worse eye or Grade 3 plus better eye 20/60

0 Normal

1 Acolty better than 20/30 In the worse eye

2 Aourty between 20/30 and 20/59 In worse eye

3 Af‘l.“ty between 20/60 and 20/99 ln worse eye

4

or less

5 Aouaty 20/200 or less In worse eye Or Grade 4 plus better eye 20/60 or less

6 Grade 5 plus better eye 20/60 or less

OTHER

0 None

1 Any other flndlngs (Speolfy

MYLAN INC. EXHIBIT NO. 1019 Page 289



MYLAN INC.   EXHIBIT NO.  1019   Page 290

Ambulation Index

0 = Asymptomatic, fully aclrve

1: Walks normally but reports fatigue which Interferes wrth athletic or other

demanding actlwtles

2 : Abnormal galt or episodic Imbalance. galt dlsorder IS noticeable to famlly and
friends Able to walk 25 feet In 10 seconds or less

3 = Walks independently, able to walk 25 feet In 20 seconds or less

4 = Requires unliateral support (cane, smgte crutch) to walk, uses support more than
80% of the trme Walks 25 feet In 20 seconds or less

5 = Requlres brlateral support (cane, crutches, walker) and walks 25 feet in 20

seconds or less, or, requrres unilateral support but walks 25 feet In greater than
20 seconds

6 : Requires bllateral support and walks 25 feet :n greater than 20 seconds May
use wheelchair on occa5|on *

2—- Walking llmlted to several steps wrth bilateral support, unabie to walk 25 feet

May use wheelchair for most actlwtles

8 ; Restncted to wheelchair, able to transfer :ndependently

9 = Restricted to wheelchair, unable to transfer Independently

' The use of a wheelchalr may be determlned by a patrent's lifestyle and motivation It

l5 expected that patients In grade 7 Will use a wheelchalr more frequ ntly than patients

In grades 5 or 6 Assrgnment of a grade, however. In the 5—7 range Is determlned by

the ebullty of a patent to walk a glven distance and not by the extent to whgch a patent
uses a wheelchair
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Table ‘l

Relapses Over 24 Months. Trial 01 4300119001 E
All Patients Cohort

Model

Drug, Center, DxC

Drug, Center, DxC, BL EDSS.
Sex, Prior 2—Yr Relapse Fate,
Duration of Disease

Drug, Center, DxC, BL EDSS,
BL EDSS x D.
Pnor 2-Yr Relapse Rate,
Pnor 24Yr Relapse Rate x D

Drug, Center, DxC. BL EDSS.
Prior 2-Yr Relapse Rate

Drug. Center

Drug, Center, BL EDSS. Sex.
Pnor 2—Y.‘ Relapse Rate,
Duration of Disease

Drug, Center, BL EDSS.
Pnor 2-Yr Reiapse Rate

Comments from Analysrs

BL EDSS (p= 004) and Prlor 2-Yr
Relapse Rate (p= 006} were significant

BL EDSS x D and Pnor 2-Yr Relapse
Rate at D were NS; no baseline x drug
Interaction

BL EDSS (p=0 003) and Pnnr 2-Yr
Relapse Rate (p=0 006) were Slgnlficant

NS interaction term dropped from model

BL EDSS (p= 011) and Pnor Z-T.‘
Relapse Rate (p= 008) Were signrficam

BL EL 35 (p= 008) and Prior 2-Yr
Relapse Rate(p= 008) were signlfirant

ANOVAIANCOVA Results from Analysis of the Observed Number of

Treatment P-Value

C056

 

0 020

NIA

0018

0.025

0 009

O 007

The p-values, as seen In Table 1, range from 0 007 usrng the covanates (baselrne

EDSS + prror two-jear relapse rate) and mam~effects~only (D and C) model to

0 056 usmg the main effects and Interaction-only model (D, C, P I
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IL.‘lit-lI

Table 2‘ Trrat 01-900119001E - P-Vslues for Drug Effect - Analysis at 24 Months

STATISTICAL MODEL

Druq. Center. DxC Drug‘ Center Drug, Center.
Basellne EDSS, Pnor
Z-year Relapse Rate

anarv Cohort 0 056 U 025 0 007

All Patients (WT)

 

Secondarv Cohort

Patients Treated at Least 730 O 066 0 040 0 015

Days (Completers)

All Patients wrth Imputanon of 0 095 0 074 0 021
Relapscs

Retneved Dropouts All 0 072 0 035 0 011
Patrents

The P-values as seen In Table 2 demonstrate a statistically significant drfference between

treatment groups, which IS essentlally oonsrstent among the various cohorts for the primary

efficacy endpoint. l e , the mean number of relapses.
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P R O C E E D I N G S [8:30 a.m.]

Agenda Item: Call to Order: Welcome and

Information

DR. GILMAN: Good morning. It is a privilege to

welcome all of you here. My name is Sid Gilman. I am a

neurologist, Chairman of the Department of Neurology at the

University of Michigan Medical Center, and Chair of this

committee.

I would like to begin by having the members of the

Advisory Panel introduce themselves. We will run around the

table from my right. Dr. Leber, please introduce yourself

and give your job description.

DR. LEBER: I am not a member of the Committee. I

am the Director of the Division of Neuropharmacological Drug

Products.

DR. KATE: Russ Katz, Deputy Director of the

Division of Neuropharmacological Drug Products, FDA.

DR. DRACHMAN: I am David Drachman, Chairman of

Neurology at UMS Medical Center.

DR. GENNINGS: Chris Gennings, Department of

Biostatistics, Medical College of Virginia.

DR. PHILLIPS: I am Ellen Phillips. I am the

Consumer Representative to the Panel.

DR. McGOODWIN: I am Ermona McGoodwin, the

Executive Secretary.
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3R. SNEAD: Carter Snead, Department of Pediatrics
 

and Neurology, University of Toronto.

 
DR. COYLE: Pat Coyle, Department of Neurology at

SUNY, Stonybrook, New York.

 
DR. KAWAS: Claudia Kawas, Department of Neurology

at Johns Hopkins.

DR. KHACHATURIAN: I am Zaven Khachaturian, with

the Ronald and Nancy Reagan Research Institute of the

Alzheimer's Association.

DR. GILMAN: Thank you all. I would like to give

some general instructions to the Panel and also to the

presenters today. I would like to run an orderly meeting

and keep ourselves focused on the questions that the Panel

is being asked to consider. For the presenters, from the

Sponsor, please tell us all that you need to tell us. We

want to hear from you. Please do not leave anything back.

Do not worry about the time. We want to have a full and

Open hearing. This is an open hearing. However, we would

like to interrupt you as questions arise. I will ask the

Panel members to indicate they wish to speak by raising

their hands so that I could acknowledge your question. If

the light should be out and I cannot see you, then please

just speak into the microphone, identify yourself, and ask

your question. I would appreciate having the sponsor answer

the questions as they are posed, even if you are about to
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show data in a couple of slides away from the place where

you have been interrupted. Please just give us a brief

answer and then let us know that you will answer this in

greater detail later. Do not put off questions. These

questions are going to be important. We have read the

material. We have our questions, many of us, already

prepared so we know what you have said in the document.

Please tell us that and tell us anything further that you

would wish to tell us. But we would like to have you

address our questions. I can ask the same of the FDA

members. If you will also answer our questions when they

are asked of you, I would appreciate it.

This is an open hearing, as I have indicated. I

would very much like to have the individuals who have

requested to be heard make their presentations. I do ask

that you keep them brief. We will have an opportunity to

hear from you prior to our vote. You are scheduled to speak

with us as soon as the Committee has concluded its

discussion but before the vote so that we can hear what you

have to say.

I will introduce those of you who have asked to

speak. If anybody else in the audience who has not

indicated that he or she wishes to speak, please let us

know. You will have an opportunity to do so. Again, I ask

that you keep your remarks brief for us.
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With that 1 will turn to Ermona McGoodwin for the

statement on the conflict of interest.

Agenda Item: Conflict of Interest Statement

DR. McGOODWlN: Thank you, Dr. Gilman. The

following announcement addresses the issue of conflict of

interest with regard to this meeting and is made a part of

the record to preclude even the appearance of such at this

meeting.

Based on the submitted agenda and information

provided by the participants, the Agency has determined that

all reported interests in firms regulated by the Center for

Drug Evaluation and Research present no potential for a

conflict of interest at this meeting. We would, however,

like to disclose for the record that Dr. Patricia Coyle, and

her employer, the State University of New York, at

Stonybrook, have interests which do not constitute a

financial interest within the meaning of 18 USC 208(a), but

which could create the appearance of a conflict of interest.

The Agency has determined, notwithstanding these

involvements, that the interest of the government and

Dr. Coyle's participation outweighs the concern that the

integrity of the Agency‘s programs and operations may be

questions. Therefore, Dr. Coyle may participate in today‘s

discussions without voting privileges.

In the event that the discussions involve any
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other products or firms not already on the agenda for which

an FDA participant has a financial interest, the

participants are aware of the need to exclude themselves

from such involvement, and the exclusion will be noted for

the record.

With respect to all other participants, we ask, in

the interest of fairness, that they address any current or

previous financial involvement with any firm whose products

they may wish to comment upon. Thank you.

DR. GILMAN: Thank you. We are now going to enter

our open session.

[Whereupon, the Committee proceeded in open

session.]

Agenda Item: Open Session

DR. GILMAN: Panel members, let me just remind you

that we have been asked two questions. TEVA Pharmaceuticals

has provided results of two controlled clinical

investigations of Copolymer—l to look at its effectiveness

in exacerbating remitting multiple sclerosis. We are asked:

Are these studies adequate and well—controlled clinical

investigations and does each provide evidence that would

allow an expert knowledgeable and experienced in the

management of patients with MS to concluded that Copolymer—l

is an effective treatment for MS? Second question: Has the

sponsor provided evidence that Copolymer—l is safe when used
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in the treatment of multiple sclerosis?

With that I would like to ask Dr. Paul Leber,

Division Director of DNDP to make introductory remarks.

Dr. Leber.

Agenda Item: FDA Introductory Remarks

DR. LEBER: These will be I hope brief. It is

largely a welcome to the Committee. We very much appreciate

having you here so that we will have an opportunity to learn

what your views are on a question that we bring to you not

because we bring all questions to the Committee, but because

we believe that this particular one involves questions of

judgment and sentiment that we would not want to make on our

own. I emphasize this because many people attach a lot of

significance to bringing something to the Advisory

Committee. I want to emphasize that we do not bring every

question to the Advisory Committee. We do not have time and

either would you; but we anticipate that there were no

questions or controversy. We bring this solely because some

of the questions that we have to answer are difficult, not

necessarily because we know what the answer is, but we

believe, as is often the case, that when an issue involves

judgment and sentiment, opinion about the matter can be

reasonably divided. So we need to discuss in a public arena

so people will understand what the decision making process'

is, why we reach decisions either yea or nay in a case.
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That is really why we are asking for your judgment because,

as I want to point out, I put up the definition of

substantial evidence as described in the Act. This deals

with effectiveness.

I want to emphasize a couple of points about why

your role is so important. Notice the emphasis here is that

when we make decisions about whether or not products work we

rely upon information gained in adequate and well—controlled

clinical trials. The question we ask is not some general

abstraction about whether the drug is effective; but we are

asking something that is more focused in a way. It says:

Can experts qualified by experience, and training, and

knowledgeable in the area where the drug is going to be used

conclude from the evidence in control trials that the drug

will have the effective its sponsors claims for it? Now,

that is an important point because we are not making some

strange omnibus conclusion. What we are trying to find out

is what experts would conclude the evidence support, and

what the nature of the claim ought to be. So although we

ask you whether or not the drug is effective, one important

part of your answer will include effective for what. How,

if you conclude this drug is effective for MS, what kind of

claim do you think it is entitled to?

The second point I want to make, and I am going to

change slides, is that decisions on NDAs, the licensing
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Vehicle by which we decide whether or not a drug can be

approved for marketing, turn not only on questions of

evidence of effectiveness, but on issues some of which We

will not even bring to you, for example, how well the drug

is made and what its biopharmacokinetic performance is, if

it has one, but on questions of safety. It is important to

understand that safety is not really described anywhere in

precise language. I point out that there are at least three

areas of the law that speak to why the agency would turn

down a drug. I just want to emphasize what they are.

If you look at number two, the results of tests

known to assess safety show the drug is unsafe or fail to

show it is safe. This has to do with the absence of

evidence, not being evidence of absence, as the line goes.

The first I skipped over was inadequate tests.

That means you just have not done enough tests.

Number four is an interesting one. When you take

everything you know all together in aggregate, is there

enough information to make your decision? I just emphasize

that as sort of the general guidance. I am not offering an

opinion on any specific detail, but that is the framework of

what we mean by safety. Safety in this sense is the

judgment of experts, given what you know about a drug and

what it is going to be used for, the nature of the

population being treated, is the drug safe within that
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context. Those are just the general introductory thoughts

that I have about framing the discussion for today, that it

is a framework, not more than that. It is certainly not a

charge in the sense of do this or do not.

Anyway, I look forward to today's discussion.

With this, I would like to introduce my colleague, the

Deputy Director of the Division, Dr. Katz, who will present

the data as we have handled it. Russ.

Agenda Item: Russell Katz, M.D., DNDP

DR. KATZ: Thanks, Paul. I also would like to add

my personal welcome to the members of the Committee. As you

know we are here to discuss NDA—20—622 for the use of

Copolymervl in the treatment of patients with relapsing

remitting multiple sclerosis.

If I can just correct Paul a little bit. I am not

going to present the data from the Agency's point of view.

We hays written about it. You have all of our reviews and

our summaries. You will hear a detailed presentation of the

data from the sponsor immediately following my remarks. We

have largely come to an agreement on the major points at

least with regard to what the data are with the company in

previous discussions.

So I am not going to present the data really; but

what I would like to do is just make a few brief remarks

also about -— in an attempt to focus your thinking prior to
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your discussions on your vote, and also to help you think

about some of the issues we would like you to think about

while the data are being presented by the company.

You know that the application contains the results

of two placebo controlled trials which are capable by design

of demonstrating the effectiveness of Cop—l in this patient

population. What we are here to ask you is whether or not

you think that the sum total of the evidenced supports an

approval action.

The first study was performed by Dr. Bornstein,

and his team at the Albert Einstein College of Medicine in

the early 19805. It was designed explicitly as a pilot

study, but was an adequate and well—controlled trial.

It first came to public attention in 1987 when the

results were published in the New England Journal of

Medicine. In that publication, the study was reported as

being statistically significantly positive on its primary

outcome variable which was the proportion of patients who

were exacerbationwfree during the course of the two-Year

trial. As Well, other secondary measures Were reported as

being quite positive.

The current sponsor, TEVA, was not involved in the

conduct of this trial, but they did subsequently take over

the development of the drug. In an attempt to confirm the

Bornstein Study, they initiated a much larger second trial

MYLAN INC. EXHIBIT NO. 1019 Page 308



MYLAN INC.   EXHIBIT NO.  1019   Page 309

ll

of similar design. On the basis of the published results in

the New England Journal of the Bornstein Study, and on the

fact that the second control trial was ongoing, they

requested permission to initiate a treatment IND for wider

distribution of the drug to these patients somewhere in the

end of 1992. And shortly thereafter permission to proceed

with the treatment IND was granted.

Now, because the sponsor that not been involved in

the conduct of the trial, the complete documentation for the

trial was not immediately available to them and they have

and had undergone a tremendous effort to retrieve the

document from that trial. They have largely been successful

and really obtained all of the relevant information we would

need including individual patient data, case report forms,

and that sort of thing. However, the protocol, that is to

say the detailed plan for this study written prospectively

before the initiation of the trial really had not been

available to them and only recently became known to us. And

the combination of the sponsor's ability to retrieve the

original data as well as the unearthing, if you will, of the

document that we believe to be the protocol that

Dr. Bornstein followed, have raised together several

questions about the trial.

The first is that when the sponsor did an analysis

of all patients who were randomized, the so—called intend to
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treat population, which is an analysis that you know that we

do not necessarily always rely on as primary, but we

certainly want to see, that analysis yielded a P value for

the primary variable that was clearly not statistically

significant by the usual rules. I think it was somewhere

around .18. It had originally reported to be .038 or

something like that. The discrepancy is explained by the

fact that two patients who were randomized placebo were

excluded from the analysis that was presented in the New

England Journal. You will hear, I would imagine,

considerably more about why the sponsor feels it was

appropriate or at least the authors of the article felt it

was appropriate to exclude those patients.

It was also the case that even when the intent to

treat population was included in subsequent analyses of all

of the other secondary measures they seemed to clearly

persist in being statistically significant.

The other potentially interesting —— I will call

it that H— problem that arose from the identification of the

document that we did believe to be the protocol that was

followed was the fact that that document explicitly calls

for the enrollment of 40 patients into the trial. This was

a small trial in any event. The reason that is important is

because ultimately the trial enrolled 50 patients. The

reason that is important is the following. We are aware of
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a document that was written about a year after the protocol

Was written, about a year after the study was initiated

which reports the results actually of an interim analysis of

the data, an interim analysis that was not described in the

protocol. That interim analysis yielded nominally

statistically~significant results on the primary outcome

variable and perhaps several others, that is to say, a P

value of below .05. And then a document a year later,

written in 1982 for the first time includes sample size

calculations justifying the use of 50 patients. Ultimately,

that is how many patients were randomized.

So putting this all together, what we have is a

document trail, if you will, which is the following. The

protocol says 40 patients is an interim analysis. The next

document says we are going to have 50 patients and that is

how many were enrolled. So at least it allows the

possibility that the sample size as increaSed based on the

results of the interim analysis. That is a problem. We can

talk more specifically later on about why that has a

potential to confound or make the interpretation of the

trial problematic.

There is also the question of having to correct

the P value at the end of a trial on the basis of —— because

you have taken multiple looks. We are not exactly sure how

many looks were taken. We do not even know about the
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results of one interim analysis. So that complicates the

interpretation of the trial.

Then, of course, there is the question of the

exquisite sensitivity of the P value to the inclusion of two

more patients so that you go from —— with 48 patients you go

from a P value of .038 to a P value that is clearly not

significant, with just the addition of two patients. That

raises the question of the reliability of between treatment

differences that emerge out of very small trials and what

those mean and how stable those are.

That is particularly important when the data are

seen in the context of the second trial. The second trial

was conducted by the sponsor. It was considerably larger,

about 250 patients who were enrolled in this trial. It was

largely of similar design. The primary outcome variable in

that study was the mean exacerbation frequency over two

years, which was the duration of the trial. It was positive

on that outcome; but essentially all other secondary

outcomes were negative, including many of the outcomes that

had been positive in the Bernstein trial, including the

outcome that was the primary measure in the Bernstein trial,

which is the proportion of patients who were exacerbation

free.

Further, if you look at the between treatment

differences that were seen in the larger trial, you see that
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they are consistently considerably lower than, smaller than

those in the Bornstein trial. For example, the one outcome

that is positive in both trials was the mean exacerbation

frequency. The difference between drug and placebo in the

Bornstein study was about 1.6 exacerbations over the two

years of the trial; whereas, in the larger study it was

somewhere around 0.3. A similar comparison of the other

outcomes show consistently smaller treatment effects, if you

will, in the larger study.

With regard to safety, there is not anything that

appears to be an affirmative risk in the database that We

have seen, although there are several questions that we

would like the Committee to look at.

One is the issue of chest pain. There was about a

26 percent incidence of chest pain in the large control

trial compared to somewhere around 10 percent in the placebo

group. We know very little about this symptom. We believe

that there were not any serious seguelae from it as far as

we know, but there is very little documentation about what

the chest pain is, what patients actually felt. There is no

systematic, for example, EKG monitoring at the time of these

events. So we are not exactly sure what these mean and we

would like to focus on that at least briefly.

Another safety concern is this relatively

stereotyped reaction that occurs in a number of patients,
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not uncommonly that the sponsor has dubbed the systemic

reaction. They have created a definition for what that is.

We are not sure what that is. We are not sure if it really

is a syndrome as the sponsor essentially implies it is,

whether these are events that are occurring at the same time

but not really related. We are not sure. We would like the

committee to just address itself to that however briefly.

Another potential issUe is the question of the

absence at this time of the usually required two lifetime in

vivo cost and authenticity studies. As you probably know we

ordinarily require these studies be submitted at the time -—

be present anyway at the time of approval of a drug or our

action of a drug. Those studies are ~- and that usually

applies for treatments that are given chronically for not

immediately life-threatening illnesses. Those studies are

ongoing. The sponsor is performing those studies. They

will not be done for quite a while. The sponsOr has chosen

not to submit those at this time.

Just in that regard, it is interesting to note

that one of several screen assays looking at the genotoxic

potential of the drug or another series of tests that We

ordinarily require was positive with Cop-l. That is a

finding with which the Sponsor does agree.

So we would just like you to look at the question

of whether or not the absence of that ordinarily required
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information is of concern to you at this time in your

decision.

So, basically, in summary, what we haVe are two

adequate and well-controlled trials. One is fairly small.

It is negative on its primary outcome, at least with regard

to an analysis of the intent to treat population, but it is

very positive on pretty much everything else that was looked

at. We have a larger we a much larger study which was

designed to replicate that finding. Tt is positive on its

primary outcome, but essentially negative on the other

outcomes.

The magnitude of the finding and findings in the

larger study are considerably smaller than those that

emerged out of the smaller study. So, as Dr. Leber has

posed it to you, We would like you to address the question

of whether or not the data in toto support a recommendation

for approval of the product, and specifically with regard to

what claim you think the data support, if they support any

claim at all.

That is really the background I wanted to give to

the Committee. with that, I will turn the microphone back

to Dr. Gilman.

DR. GILMAN: Thank you, Dr. Katz. Before we hear

from the sponsor, Dr. Bob Temple has joined us. Would you

introduce yourself to the group please.
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DR. TEMPLE: Sure. I am Bob Temple. I am

Director of the Office of Drug Evaluation I, which is the

office within which neuropharm resides.

DR. GILMAN: Thank you.

DR. TEMPLE: Thanks.

DR. GILMAN: Well, we will now hear from TEVA

Pharmaceuticals, Carole Ben—Maimon, M.D., Senior Vice

President, TEVA Pharmaceuticals, USA will initiate the

presentation.

Agenda Item: Sponsor Presentations - TEVA

Pharmaceuticals, USA

DR. BEN-MAIMON: Good morning everybody. Thank

you for coming today. As you were just told, I am

Carole Ben—Maimon, Vice President of Research and

Development for TEVA Pharmaceuticals, USA. Before I begin,

I wanted to thank the FDA for their attention and time spent

in the review of our NDA. I wanted to thank the Panel for

taking time out of your busy schedules to prepare and read

all of the documentation.

Last but not least, I would like to thank the

investigators who participated in our clinical trials, and

also the patients because, without their commitment, none of

us would be here today.

Today I will present to you the data supporting

our claim that Copaxone is safe and effective for the
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treatment of patients with relapsing MS. Copaxone

represents a new class of immunomodulators developed to

target the specific autoimmune response pathogenesis of

multiple sclerosis. Thus, Copaxone is a drug we believe

that is a new and unique therapeutic option for patients

with MS.

Our first presentation will be from Dr. Johnson,

from the University of Maryland. Dr. Johnson will review

very briefly the pathogenesis of MS and discuss some of the

clinical outcome measures that were employed in the clinical

trials that support the claim.

Following Dr. Johnson‘s presentation, I will

provide an overview of the toxicology and the development

program for Copaxone. Following that, I plan to provide you

with the data on the two adequate and well-controlled

trials, and I will discuss the safety assessment

incorporating some of the open~labeled trials including the

results of our treatment IND.

Following my presentation, Dr. Jerry Wolinsky will

present to you a clinical assessment of the use of

Copolymer—l in patients with relapsing MS.

Finally, I will return to the podium and obviously

answer any questions that still exist that we have not

responded to throughout the presentation.

I would now like to turn the presentation over to

MYLAN INC. EXHIBIT NO. 1019 Page 317



MYLAN INC.   EXHIBIT NO.  1019   Page 318

20

Dr. Johnson. Dr. Johnson is the Chairman of the Department

of Neurology at the University of Maryland and is a leader

in the field of clinical research in patients with MS.

Dr. Johnson has participated in several clinical trials in

patients with multiple sclerosis and was the Project

Director for the Phase III Multicenter Trial conducted and

sponsored by TEVA.

Agenda Item: Multiple Sclerosis

DR. JOHNSON: In the next few minutes, I would

like to briefly describe the key elements of

multiple sclerosis, review the primary scale used to

classify disability, and indicate the cardinal issues that

we face in caring for MS patients. Next slide.

[Slide.]

DR. JOHNSON: The epidemiology of MS indicates

that there are approximately 350 patients in the

United States at the present time. The age of onset is 18

to 45 years, with a peak age of onset of 30 years. Seventy

percent of cases occur in women.

In broad terms, we recognize three stages of

clinical disease: Relapsing, progressive, and benign. And

there are approximately 65 or a majority of the patients

start with relapsing/remitting disease: hOWever, about 15

percent have a progressive course from onset.

Maybe 20 percent of patients have benign disease,
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but this can only be recognized decades after diagnosis when

they fail to have further relapses or progression. The

prevalence is, at any given time, is about equal numbers, 40

percent of patients in the relapsing stage and the

progressive stage, and then the 20 percent who are destined

for benign disease. Fifty percent of patients will require

walking aids or a wheelchair within 15 years of diagnOSis.

There is a relationship between the number of

relapses and later fixed disability. If a group of patients

has more than five relapses in the first two years, then the

risk is that half of them will require some type of walking

aid within seven years. If, on the other hand, this group

has two to four relapses in the first two years, then half

of them will take 13 years before they need walking aids.

Whereas, if they have less then two relapses in the first

two years, then you can see that it will be 18 years before

half of them have the risk of walking aids.

Now, the pathology is quite well known at the

present time. it occurs only in the central nervous system,

in the white matter primarily, in brain optic nerve and

spinal cord. There are discrete plaques which consist of

focal inflammation demyelination, gliosis, and to a certain

extent axonal loss, which obviously is permanent.

Pathogenesis is also well-known, although the

cause of the disease remains a mystery. There is a
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clearly—recognized genetic predisposition to the disease.

In these patients T—lymphocytes sensitize to one of several

myelin antigens, including myelin basic protein, proteolipid

protein, myelin oligodendrocyte glycoprotein, and perhaps

other antigens are present and lymphocytes are sensitized to

them.

At irregular periods of time these lymphocytes

invade the CNS and create an inflammatory focus which then

damages myelin. Several different mechanisms of damage are

recognized, macrophages, antibodies, and complement,

cytotoxic T—cells and coinflammatory cytokines, to name

some.

The central issue or the central kind of mechanism

by which this all occurs is so~called trimolecular complex

in which an antigen—presenting cell with its class II MHC

apparatus presents an antigen, the autoantigen to the T cell

with its specialized receptor. Most of the therapies that

we think of at the present time are active somewhere within

this trimolecular complex.

In clinical trials, we usually measure two

different aspects of disease, one is the relapse rate, and

the other is the disability which relies on a standard which

is usually the D88 or EDSS, which were derived by

Dr. John Kurtzke some time ago. He originally devised a D88

scale, which is a lO—step scale going from normal neurologic
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state to death, and that was used in the early Bornstein

trial.

Later, Dr. Kurtzke expanded this to the EDSS,

which is a 2U—step half—step scale, and that is what is in

current use at the present time. It is a nonlinear scale.

I have just put a few steps for your information. For

instance, the EDSS-4 requires that a patient be able to walk

for 500 meters unaided. At EDSS—G, the patient needs a

walking aid of some type. By EDSS—7.5, the patient is

restricted to a wheelchair.

Now, the EDSS depends on two things: Walking

ability and the ability to function in seven different

functional systems which have five or six grades each.

These include the peripheral system, sensory system,

cerebellar, bowel, and bladder, brain stem, mental and

visual systems. Each of these the neurologist will grade

according to level of disability. This is added to the

ability to walk, and that determines the specificities of

the EDSS.

Now those of us who care for MS patients

frequently recognize there are at least three major

management issues. The first is relapse control, the second

are ways of perhaps delaying disability. Sometime in the

future, we hope to be able to reverse disability by

remyelination, but there are no drugs to do that so far.
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Finally, there are ways of modifying symptoms with

steroids and other symptomatic therapies. These therapies

must be safe for use in young-adult life, and well—tolerated

during chronic treatment which will be measured in many

years.

Relapse control is a major therapeutic goal.

Relapses cause loss of work days, inability to care for the

self, the patient, their family, and home. Remember, 70

percent of the patients are women. There is increased

transient disability, increased pathologic fatigue,

increased anxiety, increased risk of hospitalization, and

increase to active or reactive depression, to just name some

of the things which happen to a patient who is undergoing a

relapse.

Also, you will recognize that I mentioned earlier

that there is a relationship between relapses and later

fixed disability. Obviously, ability to delay or modify

disability is also of major importance. If patients can

have a delay in their onset of disability, they will be able

to complete their education, maintain employment, or manage

care for their family. There is a delay in the need for

walking aids. One of the unfortunately late aspects of MS

is cognitive decline. If we can delay this, that is clearly

of importance. Finally, it will maintain quality of life.

As you know, I and our group at the University of
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Maryland have been deeply involved in the study of the

interferons as therapy over the last 15 years. Up to 1993,

we had either conducted or participated in five different

control trials testing the effects of all three human

interferons, alpha, beta, and gamma. We are proud to have

been part of the development of interferon, beta 18,

recognized as the first treatment ever to alter the course

of relapsing MS.

With my own personal experience, and the broad

experience of our center over the past three years, it is

now very clear to us that, while valuable, the interferons

cause several problems as therapies for MS. Substantial

side effects include: Long—term use in some patients who

cannot tolerate the flu—like syndrome, skin reactions, or

laboratory deviations.

We have also participated in publication of data

indicating that almost 40 percent of patients over time,

over three years develop neutralizing antibodies, and these

patients have a clinical and MRI profile which is identical

to patients with placebo.

This is disappointing obviously. You can imagine

that we are very much involved in the study of how to get

around this antibody issue.

As an experienced MS clinician, however, faced

with the current options, it is my view that there is a
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major unmet need for effective therapies, when we have only

the interferons at the present time.

Thank you very much.

DR. GILMAN: Thank you very much. Dr. Ben—Maimon.

Agenda Item: Safety and Efficacy

DR. BEN-MAIMON: Right now I would like to begin

with the preclinical and early clinical program for

Copaxone.

Copolymer—l is an acetate sale of synthetic

polypeptides composed of four amino acids. It is dispensed

in singlefldose vials that the patient mixes with one cc of

water for injection, and then administers subcutaneously.

Copolymer—l was discovered at the Weizmann

Institute in Rehovot, Israel in labs of Dr. Michael Sela,

and Dr. Ruth Arnon, who are here with us today. Dr. Sela

and Dr. Arnon designed a series of synthetic polypeptides to

simulate the action of myelin basic protein. As you know,

myelin basic protein is thought to be the inciting antigen

in multiple sclerosis or one of the inciting antigens.

While none of these peptides was found to be

encephalitogenic, some were found to reverse or prevent the

development of experimental allergic encephalomyelitis or

EAE in animal models.

The most potent of the polypeptides tested was

Copolymer—l. Thus, this copolymer was chosen for further
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study and ultimately for clinical development.

As Dr. Johnson described, multiple sclerosis is

thought to occur when the inciting antigens bind to the MHCZ

locus. You can see here this is the antigen—presenting cell

with the MHCZ locus. The antigen comes in and binds to the

site and is able to fit into the T—cell receptor. The

antigen binds to the APC and is then presented to the T-cell

receptor. The trimolecular complex, the APC, the T-cell,

and the antigen, activate the autoreactive T—cells within

the CNS and initiate an inflammatory response targeted

against the myelin sheath. This attack affects the brain's

and the spinal cord's ability to conduct neurological

impulses.

The exact mechanism of Copaxone is not understood.

It is hypothesized that it acts by competing with and even

diSplacing the myelin autoantigens from the MHC2 locus. You

see, if it would bind here and then could not make contact

with the T—cell, you would not be able to activate the

inciting antigens. The T—cells then cannot bind to form the

necessary trimolecular complex required, and the activation

of the autoreactive T—cells is prevented.

On the other hand, this slide demonstrates that

although Copolymer—l may prevent the induction of the

autoreactive T—cell, it may still be able to activate the

T—suppressor cell. Thus when these T—suppressor cells cross
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the blood—brain barrier and are reactivated by exposure to

MBP, they interfere with the inflammatory attack on the

myelin sheath.

Studies to support this hypothesis include in vivo

studies in EAR, as well as in vitro studies in both murine

and human systems. Clearly, the complete mechanism has not

been worked out, but this is the theoretical hypothesis.

I would now like to move on to a brief summary of

the regulatory history for Copaxone. Trial BR—l, the

earliest of the tWO trials, was completed in 1985 by the

late Dr. Murray Bornstein at Albert Einstein College of

Medicine, under an investigator IND.

In 1987, the FDA awarded Copolymer-l

for injection orphan drug designation. As a part of this

process, FDA audited Dr. Bornstein's clinical site. In

1993, based on the results from Dr. Bornstein's trial, FDA

approved a treatment IND in order to make Copolymer—l for

injection available to a broader population of patients.

Approximately 600 patients are currently participating in

the treatment IND today. This trial has provided us with

considerable safety data in support of the NDA.

In 1994, the second pivotal trial for Copolymer—l

was completed. In 1995, TEVA submitted the NDA.

Prior to the initiation of the double—blind trial,

several safety studies were performed. As you can see from
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the slide, a total of 49 patients were exposed to

Copolymer-l in these early trials. Several of theSe

patients had acute encephalomyelitis, while others had

chronic progressive, and relapsing MS. Doses ranging from

two milligrams several times a week to 20 milligrams daily

were administered. The preliminary safety data obtained

from these trials, particularly the trial with 16 patients,

which We call BROB, conducted by Dr. Bernstein, set the

stage for the double—bland trials.

Dr. Bornstein started his patients at a dose of

five milligrams daily, five times per week, and titrated the

dose up or down depending upon the patient's clinical course

and adverse event profile. The maximal dose used in these

studies was 30 milligrams.

Three of the patients with chronic progressive

disease stabilized, as did two patients with relapsing MS.

Eleven patients showed no effects and four patients reported

injection~site reactions, while 13 reported other various

systemic reactions. None of these events was serious. None

was life—threatening. Thus, Dr. Bornstein chose as his

optimal dose, in patients with relapsing MS, 20 milligrams

daily selfdinjected subcutaneously. This is the dose that

was then tested for efficacy in Dr. Bornstein‘s subsequent

double—blind trial, Trial BR—l, and ultimately in the

TEVA—sponsored, multi—center, double—blind trial. Based on
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the evidence that this dose was effective in the two control

trials, TEVA proposes the dose to be 20 milligrams

self—injected subcutaneously.

DR. GILMAN: May I interrupt here just to ask a

question?

DR. BENnMAlMON: Yes?

DR. GILMAN: Those 13 other adverse reactions,

were any of them the so—called systemic reaction that has

been described later?

DR. BEN—MAIMON: Dr. Bornstein did not describe at

this point discretely. What he called it actually was the

vasomotor event. That really appears initially in the

publication where two patients clearly reported a similar

event. If you would like, I do have a list of the adverse

events from his early trials.

DR. GILMAN: Yes. I would like to see what they

were.

DR. BEN-MAIMON: Okay. That is slide G—79.

Again, you have to recognize that these four trials were

mostly, with the exception of BR—OB, most of the data is

obtained from publications. On BRHOB, we actually do have

case report forms and source documents and have been able to

confirm most of the data. But many of these adverse events

were taken actually just out of the publications.

DR. GILMAN: I do understand that. But the
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question about the systemic reaction is very unclear. It is

not clear to me exactly what the patients Were experiencing.

DR. BEN—MAIMON: Dr. Johnson, Dr. Wolinsky, would

you want to speak to that? They have seen the patients and

can probably speak better to characterize it.

DR. GILMAN: Would you focus the slide please?

[Slide.]

DR. JOHNSON: This slide really does not give any

information about the systemic reaction. Dr. Bornstein

called it a vasomotor reaction. We do not know that that is

true so we have used a more generic term of systemic

reaction. Immediately after the injection, patients have a

cluster of symptoms which may be chest tightness or chest

pain, some flushing in their face, a sense of anxiety and

dyspnea. This lasts anywhere from 30 seconds to 30 minutes.

The fact that we do not have better information about it is

that rarely has this ever been seen by a health professional

just because of its brief duration.

You have to understand that this is a very rare

event. Eighty—five percent of patients in the large trial

never had one of these, and the 15 percent who did usually

only had one in approximately 720 injections, that is daily

injections for two years. So it is a very rare event for

immediately after the injection. It lasts a brief period of

time and has not been associated with any type of sequelae
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in any of our patients.

DR. GILMAN: Well, while you are there talking

about this event, here is a report of the death of a

46—year—old person who was hospitalized, received injections

continuously. It is very unclear what happened to that

person. Apparently, according to the records we have, that

person lapsed into coma and continued to receive the

injections experiencing these events and died. In hospital,

did anybody monitor blood pressure or EKG of that patient?

DR. JOHNSON: I think Dr. Ben—Maimon will give you

details of that case in great detail actually.

DR. GILMAN: All right. That was not a case that

you observed?

DR. JOHNSON: No. None of the —— in any of the

control trials, either the Bornstein Trial or in the major,

multi-center trial, were there any deaths or any serious

sequelae.

DR. GILMAN: Going back to Dr. Bornstein's

experience with these adverse effects. You had a slide

there showing what appeared to be a series of minor and even

questionable adverse events as I scan that. Is that your

impression?

DR. BEN-MAIMON: I think, in the early trials, the

events were really benign, with the exception of the

injection site reactions which I also will discuss with you
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and Were very mild. There really was nothing of any concern

that was identified. The first time a vasomotor event

really came to light as an event that probably was related

to Copaxone was in his trial BR—l, which was his first

double—blind trial.

DR. GILMAN: Again, do you think that these

so—called systemic reactions are dose‘related then, in that

he was using a series of different dose levels in these

early trials?

DR. BENwMAIMON: I do not think so. Again, the

etiology is very difficult to address. What I think we can

say comfortably is that an IGE—mediated response is unlikely

simply because patients are re—exposed over and over again

even after they have these events. The severity does not

change. The frequency does not change, and they dissipate

without any kind of treatment. So I think the likelihood of

any kind of an ICE—mediated hypersensitivity is low.

What the actually etiology is I really cannot

speak to. There is not a lot of data. We do know that

Copolymer—l in in vitro studies, when the human basophils

are exposed to it it does not do histamine release.

We also know that if you give the injection

intradermally, there is a wheel and flare developed, and you

can prevent or at least reduce the size of the wheel and

flare using antihistamines. They have looked at
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Triphenodine. But to give you a conclusive answer as to

what the etiology is, I cannot. What I will do later on in

the presentation is discuss for you the outcome of some of

these events, what has actually happened to some of these

patients. I do discuss the patient that you raised. You

will see that the deaths that have occurred have occurred in

CF patients primarily. There are only two deaths in RR

patients, and those were in the Israeli open—label study and

I think have a much clearer causality. The only control

trial where there were any deaths were actually in

Dr. Bornstein chronic progressive trial where he used a

higher dose: but, again, that patient died as a result of a

glioblastoma, not as a result of something associated with

Copaxone.

DR. GILMAN: For the record, CP is

chronic/progressive; RR is relapsing/remitting.

DR. BEN-MAIMON: Sorry.

DR. GILMAN: Thank you. All right. Yes,

Dr. Coyle?

DR. COYLE: In the early testing was a non—daily

dose ever looked at?

DR. BEN—MAIMON: Yes. In the very early testing,

he actually used two milligrams several times a week,

anywhere from three times a week up to five times a week;

but these were very short—term trials. You know, the
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longest dosing periods were six months because they were

primarily safety/tolerability studies. So whether there was

 
really any affect to those doses, I cannot speak to.

DR. GILMAN: Dr. Snead.

DR. SNEAD: The patient you alluded to with

glioblastoma, is that the only malignancy that occurred in

the Bornstein Trial and in the control trial?

DR. BENAMAIMON: No. There Was a colon malignancy

in a 55 year—old woman; there was the glioblastoma that I

spoke to. There have been —— I can show you a list of the

malignancies that have occurred in the other trials. There

are only three. I can find them for you.

[Brief pause.]

DR. BEN—MAIMON: There it is. Slide C-3l.

[Slide.]

DR. BEN—MAIMON: There it is. There was a benign

hamartoma. This is the glioblastoma from the BR—Z study.

And then there was a single breast cancer in the Israeli

openvlabel study. Those were the only malignancies that

have occurred in any of the control trials, and then there

was this colon malignancy that occurred in the 55 year—old

female in Dr. Bornstein's early trial.

I think that once I speak to some of the eXpOsure

it will also put into perspective how many patient years and

what types of data —- you know, obviously, if there had been
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only three patients treated you would be concerned, but

there is obviously a lot more exposure data available.

Okay?

DR. GILMAN: That is fine. Thank you very much.

Let's proceed then.

DR. BEN—MAIMON: Okay. We are at slide 24.

[Slide.]

DR. BEN—MAIMON: The nonolinical toxicology

program for Copolymer—l included in vivo and in vitro

studies. single-dose studies in the rat and the dog showed

no toxicity at subcutaneous doses as high as 400 and 100

milligrams per kilogram respectively.

Seven repeated-dose studies were performed using

the subcutaneous route. The species studied were the mouse,

the rat, the dog, and the monkey. The studies of longest

duration are the rat, which was 26 weeks or six months, and

the monkey study of 52 weeks' or one year. Both of these

studies employ doses as high as 30 milligrams per kilogram,

which is at least 75 times the proposed human dose.

Adverse effects in all of the repeated dose

studies were limited to dose—related inflammation at the

injection site which was thought to be related to

Copolymer‘l.

Rats treated for six months, and monkeys treated

for one year developed non—neutralizing Copolymerwl reactive
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antibodies at all doses. Immunohistochemistry revealed

minimal to slight staining for C3 and/or Copolymer-l in the

renal, gonorrheal or basement membrane of some high and

mid-dose animals, and in two of eight highwdose monkeys.

There was no evidence of IGG in any of these

samples. Furthermore, the results of clinical chemistry,

urinalysis and histopathology did not show any functional

Changes in the renal tissue.

Reproduction studies, including fertility and

reproduction in the rat, two teratogenicity studies in rats,

and one in rabbits, and two peri and postnatal developmental

studies in the rat have been negative. Copolymer—l was

administered subcutaneously in these studies at doses as

high as 37.5 milligrams per kilogram per day. There were no

adverse events with regard to either fertility or

reproduction and there were no adverse events on the fetus

or the dam in either the rat or the rabbit. There were no

adverse effects on the perinatal and postnatal development

of the rats as well.

DR. GILMAN: Can I stop you there for a moment?

DR. BEN-MAIMON: Yes, sure.

DR. GILMAN: Going back to the issue of immune

complexes in the glomerial live, your experimental animals,

it raised the question in my mind as to whether you carry

out systematic BUN determinations or other tests of renal
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function and urinalyses looking for protein in the patient

population.

DR. BEN—MAIMON: Yes, we did.

DR. GILMAN: I did not see that in the material.

DR. BEN-MAIMON: Yes, we did.

DR. GILMAN: Is it there?

DR. BEN—MAIMON: It is. Every three months

patients had hematologies and a complete set of renal

function tests, including BUN, creatinine, and urinalyses.

DR. GILMAN: And urinalyses?

DR. BEN—MAIMON: And there was nothing found.

DR. GILMAN: Nothing found. Thank you.

DR. BEN—MAIMON: Of course, you know, there is

transient proteinuria +— the type of proteinuria that

dissipates and comes and goes, but there was never any

24—hour proteins required. There was never any significant

proteinuria established in any of the patients.

DR. GILMAN: I did not see that in this material.

Perhaps you could show me later where it is located.

DR. BEN—MAIMON: Yes. It is probably not actually

in the material.

DR. GILMAN: Can you tell us more about the

transient proteinuria? Did this happen in relation to the

injections or other times?

DR. BEN—MAIMON: No, it did not. It was Clearly
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related —— you know how when sometimes if somebody does not

drink they have a plus—l or a plus—2 on their urinalysis,

and then when you repeat it it is negative? It was similar

between the placebo group and the active group, and there

was nothing thought to be associated with Copaxone.

DR. GILMAN: Do you have data showing that?

DR. BEN—MAIMON: I think we have. We have the

creatinines. On slides —— let me show you first the renal

function tests. Can I have slide HO—8 please?

[Slide.]

DR. BENvMAIMON: These are the creatinines. Can I

actually have HO—7 I guess first so that you can see it?

DR. GILMAN: Before you leave that, can we get a

look at that?

DR. BEN-MAIMON: Yes. I just wanted to give you

the criteria.

DR. GILMAN: Okay.

DR. BEN-MAIMON: The criteria for calling it plus

one was that it was greater than .5 or a change of greater

than 10 to the UM, and greater than two —— greater than an

increase of one, in that the creatinine was considered a

plus-2.

Can you go back to the slide before that?

[Slide.]

DR. BEN-MAIMON: And you can see that here is the
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Copaxone—treated group and the placebo—treated group. There

were no grade changes observed for BUN at all.

DR. GILMAN: All right.

DR. BEN-MAIMON: Okay. I do not have the

urinalysis data on a slide.

DR. GILMAN: Can you just tell us about it?

DR. BEN—MAIMON: Yes. They were essentially

negative. There was no difference between the placebo group

or the active group with regard to proteinuria. I can tell

you that in the animals also renal function was measured

looking at creatinine, BUN, and urinalysis. There was no

increased incidence of proteinuria actually. There was no

incidence of proteinuria. There was no evidence of

increasing BUNs in those animals over the six—month time

frame.

DR. GILMAN: So you are saying that in the humans

there is an equal incidence of proteinuria in the patients

receiving medication and the patients receiving placebo?

DR. BEN—MAIMON: And it was all transient. That

is correct.

DR. GILMAN: That is correct.

DR. BEN—MAIMON: And it was all transient, and

there was nothing thought to be of clinical significance

requiring 24-hour urine assessments.

DR. GILMAN: Thank you.
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DR. BEN-MAIMON: Dr. Leber?

DR. GILMAN: Yes, please.

DR. LEBER: I know where you are going with the

question that is why I wanted to raise the second level.

The assumption is that safe passage on these measures in

fact can speak to whether or not there is deposition of

immune complexes in the wall of the capillary. I do not

think we know that. Very early on in immune complex disease

it might be possible to get deposition, even get

proteinuria, but proximal tubular reabsorption would not

lead to any change, nor would there be a change in function.

So I really would suggest that you are going to have to live

with the uncertainty. I do not think that these tests

answer it. What they do say is that to the extent that you

know you have not got advanced renal disease, which would

require a fair loss of renal mass or a fairly flagrant

injury to the capillaries to see it. But you cannot speak

to trivial effects. The only way you could find out maybe

is renal biopsy; but in no way would I ask any patient to

undergo it.

DR. GILMAN: Well, but that also raises the

question about patients with compromised renal function for

any reason. Should those patients be excluded? I do not

think that we have an answer to that issue either here.

DR. BEN—MAIMON: I think, and, again, I tend to
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agree that the types of changes you are going to see take

long periods of time. Even in the placebo group, you have

got probably more in the placebo group since they were

control trials and you only have two years' worth of data.

You will see from the exposure data that we do

have longer periods of time in some of the uncontrolled

trials, but then you do not have a control, and you have a

population with bladder dysfunction, and all of the other

things that complicate the assessment of the renal function.

DR. GILMAN: Yes. ObViOUSly, that is the other

point in this. People with MS who have spinal cord

involvement can have very compromised bladder function that

can, in turn, compromise renal function if not carefully

monitored. Then the question arises should those patients

have more frequent evaluations BUN, urinalyses and the like?

Are they going to be a special group that one needs to pay

attention to?

DR. BEN—MAIMON: I would like to ask w~ we have a

toxicologist with us. If it is okay, I would like to have

her at least to speak to —— because there are some issues

even with what was found in the animals that raise questions

about whether or not these really —- the findings are even

real. Frances?

DR. GILMAN: Would you introduce her please?

DR. BEN-MAIMON: Yes. This is
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Dr. Frances Mielach. She is a consultant for us and is a

toxicologist, and previously worked at FDA in the viral

area .

DR. MEILACH: Yes. I looked at the data in those

studies. It was only at the very high doses which, as

Carole said, was many, many times the human dose.

DR. GILMAN: You are talking about animal studies

how?

DR. MEILACH: Yes, the two animal studies. Also,

the reports show that it was very minimal what you saw, just

a little bit or immunohistochemical staining, and there was

no IGG present. Even the people who wrote up the report

said that very little could be completed from this. I would

be very, very cautious in concluding that there is a problem

relative to humans at the doses that are being administered

because this happened at the very high doses in the animals.

DR. GILMAN: Tell us again what those doses were?

DR. BEN—MAIMON: Yes. Can we have slide 25?

Sorry, it is 24.

[Slide.]

DR. GILMAN: And, again, you evaluated the reports

not the slides?

DR. MEILACH: I did not look at the slides. I

looked at a description of the laboratory that evaluated

that. This was a group that was immunotoxicology experts
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who wrote the report.

DR. BEN-MAIMON: The studies we are talking about

the 26—week rat study. You can see the doses are as high as

30 milligrams, per kilogram, per day; and the monkey, which

is also 30 milligrams per kilogram per day. The evidence of

deposition was only in the very high—dose animals and

obviously not all of the high-dose animals.

DR. GILMAN: Dr. Leber?

DR. LEBER: I am just taking advantage of the fact

that by accident I know a little bit more about renal

disease than I ought to given my job description.

{Laughter.]

DR. LEBER: Can you tell us anything in this

immunofluorescent and/or immunohistochemical staining what

the pattern of deposition of whatever the antigen or

material that was in the glomeruli was? Was it lumpy/bumpy?

Was it smooth—staining? That has some —— I mean, again, you

know, in diabetes you can see very intense IGG staining and

a fairly linear anti—GBMY pattern that is probably not

related to an antibody against it. It has to do with

changes in the GBM.

In this particular case, do you think this is

immune —~ I mean, does the histology look like lumpy/bumpy?

Did they do EM thin sections or something?

DR. BENHMAIMON: They did not do EM.
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DR. LEBER: So you probably do not know.

DR. BEN—MAIMON: I think that is the answer. All

I think we can say is that there is no IGG. There is C-3

and there is Copolymer—l, and there is no IGG. It is at the

very high doses.

DR. LEBER: Did you find the attack complex there

if you saw C-3 or C~3, 4, 5?

DR. MEILACH: There was minimal C—3, also,

Dr. Leber. Basically, it was very, very minimal at the high

dose and not all of the animals —— there were few animals at

the mid—dose, but it was very variable. In other words, not

all of the high—dose animals showed it, and it was not found

at the loWwdose. That is the best I can speak to it.

DR. GILMAN: Can you be a little more specific?

By high-dose do you mean 30 milligrams per kilo, not at 20?

What are you saying?

DR. BEN—MAIMON: There were -— and I can give you

the exact numbers. Just a moment. There were, in the rat,

three animals at the high dose, and I think one animal at

the 10 milligram. In the monkey, there were two out of

eight at the 30 milligram, and no other animals, and they

were all male.

DR. GILMAN: So it is clearly dose—related?

DR. BEN-MAIMON: Yes, I believe.

DR. LEBER: I have one last point. This is on the
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other side of the argument. I spent several years of my

life working with a model of immune complex deposition in

rats that does not occur in humans. I think that one of the

things we have got to realize is that there probably are

species differences. The extrapolation is tenuous, very,

very tenuous.

DR. GILMAN: Granted. But it is a question that

one raises particularly if people have compromised renal

function.

DR. LEBER: I am just trying to be fair about what

the model shows, not what I think the truth is.

DR. GILMAN: Yes. Thank you.

DR. BEN—MAIMON: Oh, thank you. I am very much in

complete agreement with Dr. Leber on that point.

DR. GILMAN: Yes. All right. Thank you. Let‘s

proceed then.

DR. BENwMAIMON: So we will flip to -- did you

have any questions about this one?

DR. GILMAN: No. This one —~ did anybody else?

[No response.]

DR. GILMAN: No. This one looked fine.

DR. BEN—MAIMON: In addition to the mutagenicity

of Copolymer-l, Copolymer*1 was studied in three in vitro

assays and in one in vivo assay. Copolymer—l was negative'

in the Ames and in the mass lymphoma assay, and Copolymer—l
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was negative in two in vitro human lymphocyte assays in the

absence of metabolic activation. HOWever, in the.presence

of the added rat liver microsomes, the Copolymer—l was

positive at in vitro concentrations of a half to one

milligram per cc. By comparison, Copolymer—l is

administered clinically at 20 milligrams in a 50—kilogram

patient. Copolymer~l was negative in the in vivo mouse

micronucleus assay.

Copolymerhl is composed of four

naturally—occurring amino acids. After administration, it

is degraded rapidly to small polypeptide chains. The

degradation occurs in the subcutaneous tissues at the site

of injection. Carcinogenicity studies in mice and rats are

ongoing; however, there was no evidence of preneoplastic

lesions in a sixfmonth rat or the 12~month monkey. You see

the data we have from humans.

DR. GILMAN: Dr. Snead, and then Dr. Drachman.

DR. SNEAD: Is the degradation to polypeptides

predictable in terms of you can predict which specific

polypeptides are going to be formed each time? Is there one

that is predominately formed over another?

DR. BEN—MAIMON: No. The degradation is done

through subcutaneous tissue. The polypeptides are variable.

DR. GILMAN: Dr. Drachman?

DR. DRACHMAN: In a similar vein, what is the
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uniformity of the original Cop—l? That is listed as a

molecular weight of 4,000 to 13,000 kd I believe. Is it one

entity or many or from batch to batch? Is it the same?

DR. BEN—MAIMON: It is a series of polypeptides.

It is not one entity. It is a range that is controlled very

specifically based on molecular weights and ratios of amino

acids within the assay. There are Various tests that we

perform for each batch, of course, at the time of release

that have certain specifications to ensure that the

proportion of amino acids, the molecular weight, and the

range of those molecular weights is the same from batch to

batch.

DR. DRACHMAN: Was that true when Murray Bornstein

first used it? Was it made that same way? Was the same

control used in that way?

DR. BEN—MAIMON: It was similar controls in the

proportions of the amino acids and in the molecular weights.

We have been able to test as Well some of the batches that

Dr. Bornstein used in the product that Dr. Bornstein used.

It performs similarly in EAE and in other types of models,

and has similar amino acid compositions and molecular

weights.

DR. GILMAN: Dr. Snead?

DR. SNEAD: So are you saying that this

preparation is a series of four amino acid compounds with
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the same four amino acids in different sequences? Is that

what you are saying?

DR. BEN—MAIMON: That is correct.

DR. SNEAD: Okay.

DR. BEN—MAIMON: And different length chains.

DR. GILMAN: In the preparatory material that we

received there is a comment that routinely sponsors are

required to carry out life-time studies of carcinogenicity

and we understand —— and it is repeated in this slide that

there are two life—span studies ongoing. Can you tell us

the duration of that set of studies currently and when they

will be terminated?

DR. BEN—MAIMON: Dosing will be completed in the

beginning of 1997. Of course, the histopath, and reports,

and all of that can take some time.

DR. GILMAN: Can you explain why We had this long

delay in getting these studies started?

DR. BEN~MAIMON: TEVA was of the opinion that they

did not need to be performed. We obviously misunderstood

the Agency. When we recognized that We were going to be

required, they were started immediately: but it took us some

time to realize that.

DR. GILMAN: Does the Agency want to comment on

that?

DR. KATZ: Only that —— I do not have the records
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here, but I believe that our records do demonstrate that for

the past number of years, many years, we had urged the

sponsor to initiate the studies because, as I had said

earlier, and as you just mentioned, these studies are

ordinarily required to be submitted at the time of

submission of the NDA. We ordinarily like to have that

information before we make a decision about the NDA. So I

belieVe that the record shows that We have quite clearly had

to ask the sponsor to do this in what should have been

sufficient time to have them completed by the time of

submission of the NDA.

DR. GILMAN: Dr. Drachman?

DR. DRACHMAN: Just to follow up a little bit more

on the heterogeneity, just could you say a word about the

probability that a heterogeneous array of amino acids would

achieve the appropriate confirmation to block myelin basic

protein the way you described in the trimolecular complex?

Is this a random event or is this -— I am not quite sure I

follow.

DR. BEN—MAIMON: There are in vitro studies that

show competitive binding with myelin basic protein. Maybe

Dr. Arnon, from Weizmann, who has performed many of these

studies can speak in more detail to actually how the studies

are conducted. But in vitro there have been studies that

have looked at the binding and competitive binding not only
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to myelin basic protein, but to the other antigens that are

thought to be active in MS. There is competitive binding as

well with those.

DR. ARNON: We used Copolymer-l in vitro studies

of binding of Cop—l, Copolymer—l to both a murine and a

human cell-line. There are some very effective binding in a

competitive activity towards all myelin proteins. So, at

least in the in vitro studies we have shown that there is a

capability of Copolymer—l not only to inhibit the binding of

myelin proteins, but also to displace myelin proteins from

the human or murine studies.

Furthermore, the random or the diversity of

molecular composition and sequence cause the Copolymer-l

molecules provides an advantage because it provides much

more avid binding to the cells and, therefore, a better

capability of entering and replacing the myelin contents.

Does this answer your question?

DR. DRACHMAN: Yes. But what one would wonder is

when you look at the heterogeneity, is there some single

component or three, or five components out of the array that

are really doing the work?

DR. ARNON: No. We have tried very, very

carefully to fractionate the molecule in many, many ways,

but we have never been able to come up with any particular

fraction or particular sequence that have a better ability
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than others.

DR. GILMAN: Thank you. Yes, Dr. Coyle?

DR. COYLE: How many different batches were used

in the two control trials?

DR. BEN—MAIMON: Hundreds or multiples.

DR. GILMAN: All right. Please proceed.

DR. BEN—MAIMON: Okay. I just wanted to show one

more of the carcinogenicity studies. I do not think that

TEVA is in any way in disagreement with the Agency about

this sequence of events. There was clearly a

misunderstanding. The problem is that we are at this point

and these trials take that long to perform. So I think that

it is an issue of where do you go from here, and not a

disagreement between us and the agency.

DR. GILMAN: We have a question from Dr. Snead.

DR. SNEAD: I have a question of the Agency, and

that is say, for the sake of argument, if the NDA is

approved and then these ongoing studies turn something up,

what is the procedure?

DR. LEBER: We would obviously consider it in

light of what the evidence was at the time and the

significance. I mean, you cannot anticipate the scenario

unless you know what the findings actually are. There could

be a scattered number of tumors as there often are; but we

would not think it is a strong signal. I suppose if it was
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an overwhelming signal, you could do anything that considers

the entire reversal of the risk—benefit judgment.

I think, in fairness to the firm, they were

receiving part of it at the time we were telling them that

we thought it was advisable to conduct such study, advise

that may not be necessary. Also going on were other

decisions made by the same Agency in a different area, in

biologics, that did not require such testing arguably for

other reasons. So it is a very mixed picture. I think they

have our advice. They had other counsel. We are where we

are. I think that I agree in that sense. That does not

mean that I would not feel better having all of the

information, but I think that is a fair statement of where

we are. We did file the NDA despite the absence of it.

DR. GILMAN: All right. Please proceed now.

DR. BEN-MAIMON: Does that clarify it?

DR. LEBER: Probably.

[Laughter.]

DR. BEN-MAIMON: Okay. Before presenting the

clinical data from the two control trials, I would like to

provide you with a brief overview of the entire development

program. A total of 906 patients with multiple sclerosis

were exposed to Copaxone during a development program.

Forty~nine of these patients were exposed in the

previously—described safety and tolerability studies. An
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