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PROCE EDINGS
_ (8:05 a.m.)

DR. SIMON: Good morning. I would like to call
this Arthritis Advisory Committee meeting to ordér.

We first are going to go around the table and
introduce the members of the committee today. 1I’d like to
start over here on the left.

DR. WINALSKI: Carl Winalski, Brigham and
Womens Hospital.

DR. SCHWEITZER: Mark Schweitzer, Jefferson
Medical College;.Jefferson University Hospital.

DR. KATONA£ Ildy Katona, the Uniférmed
Services University.

DR. WOFSY: David Wofsy, University of
California,‘San Francisco.

DR. ELASHOFF: Janet Elashoff, Cedars-Sinai and
UCLA.

DR. WHITE: Barbara White, University of
Maryland and Baltimore VA. '

DR. SIMON: I’'m Lee Simon. I'm a
rheumétologist. I’'m from Harvard Medical SChoolﬂandbthé
Beth Israel Deaconess Medical Center, and I‘m the acting
Chair today.

MS. REEDY: Kathleen Reedy, Executive Secretary
of this committee for the Food and Drug Administration.

' ASSOCIATED REPORTERS OF WASHINGTON
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DR. FIRESTEIN: Gary Firestein, University of
California, San Diego.

MS. MALONE: Leona Malone, consumer
representative.

DR. MIﬁLS: George Mills, Center for Biologics,
FDA.

DR. MATTHEWS: Barbara Matthews, Center for

- Biologics, FDA.

DR. SCHWIETERMAN: Bill Schwieterman,

supervisory medical officer, FDA.
. DR. WEISS: Karen Weiss, Director of the

Division of Clinical Trial Desién and Analysis of the FDA.

DR. SIMON: Frank, would you step in?

DR. PUCINO: Frank Pucino, National Institutes
of Health, Pharmacy Department.

DR. SIMON: And, Yvonne, would you step in?

DR. SHERRER: Yvonne Sherrer, advisory
committee.

DR. SIMON: Thank you allt

I'd like to have Kathleen read ;he waivers and
6ther information. | |

MS. REEDY: 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 appearaﬂce of such at this meeting. |

" ASSOCIATED REPORTERS OF WASHINGTON
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Based on the submitted agenda for the meeting
and all financial interests reported by the committee
participants, it has been determined that all interests in
firms regulated by the Center for Drug Evaluation and
Research present no potential for an appearance of a
conflict of interest at this meéting with the following
e#ceptions.

Dr. Steven Abramson is excluded from
participating in today’s discussion and vote concerning
Remicade. Further, in accordance with 18 United Stateé
Code, section 208(b)(3), full waivers have been grantéd to
Drs. Lee Simon, Gary Firestein, and Yvohne Sherrer.

A copy of the waiver statements may be obtained

" by submitting a written request to the agency’s Freedom of

Information Office, room 12A-30 of the Parklawn Building.

In addition, we would also like to disclose for
the record that Drs. Lee Simon and Gary Firestein have
interests which do not constitute financial interests
within the meaning of 18 United‘states Code, section
208(a), but which could create the appearance of a
conflict. The agency has determined, notwithstanding these
interests, that the interest of the government in their
participation outweighs the concern that the integrity of
the agency’s programs and operations may be quespioned.

Therefore, Drs. Simon and Firestein may participate fully

ASSOCIATED REPORTERS OF WASHINGTON
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in today’s discussion and vote concerning ﬁemicade.

With respect té FDA’s invited guests, there are
reported interests which we believe should be made public
to allow the participants to objectively evaluate their
comments. Dr. Schweitzer would like to disclose for the
record that he is a co-investigator on an Immunex product
and receives nominal consulting fees from Immunéx. Dr.
Wofsy would like to-disclose for the record that he was a
co~investigator at one site of a multicenter trial of
Enbrel, sponsored by Immunex. The study ended one year
ago. However, they are still following a few patients in
an open-label extension.study. 'Dr.(Wofsy doe§ not receive
any salary support from the sponsor.

In the event that the discussions involve any
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 their exclusion will be noted
for the record. |

With respect to all other-participants, we ask
ih the interest of fairness that they address any current
or previous financial involvement with any firm whose
products they may wish to comment upon.

DR. SIMON: Thank you, Kathieen.

We are going to have a vefy chock full morning,

ASSOCIATED REPORTERS OF WASHINGTON
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and therefore we are going to get started. I want to
remind everyone to jot down questions that they might have.
We won’t have a lot of time for asking a lot of in-depth
questions immediately after the initial presentations.
HowéVer, we may need to look at some‘issues of
clarification. Since there’s not a lot of time, we want to
bé sure that we are very efficient about doing that. So,
without further ado, I would like to open up with the
Centocor presentation. |

MR. PAGE: Thank you, Dr. Simon.

Dr.'éimon, committee members, I am Martin:Page,
Vice President of Requlatory Afféirs for‘Centocor. On
behalf of Centocor, may I express appreciation for this
opportunity to present data on Remicade, or infliximab, for
the treatment of rheumatoid arthritis.

Infliximab is a chimeric monoclonal antibody
that is specifically directed against human tumor necrosis
factor alpha.

Rheumatoid arthritis is a severely debilitating
disease. Many therapies treat only the signs and symptoms,
but products are now available which slow the progfession
of structural damage. ﬁowever, there is still an unmet
medical need for products to prevent structural damage and
improve physical function, particularly in patients with
active disease despite use of DMARD therapies, for example,

' ASSOCIATED REPORTERS OF WASHINGTON
(202) 543-4809



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

12

those with an inadequgte response’to methotrexate.

The data presented today from the ATTRACT trial
will show that treatmént with Remicade, in combination with
methotrexate, significantly prevents structural daﬁage with,
respect ﬁo erosions and joint space narrowing in patients
with an inadequate response to methotrexate.

Remicade also improves physical function
measured by validated instruments such as the Health-
Assessment Questionnaire, or HAC, and the physical
components of the SF-36, a quality of life questionnaire.

Remicade was first approved in 1998 for the
short-term treatment of signs and symptéms of ﬁoderately to

severely active Crohn’s. disease, as well as reducing the

‘number of draining enterocutaneous fistulas in fistulizing

Crohh’s diseése. Remicade is the first and only product
approved for fistulizing disease.

In November 1999, based principally on the 30-
week results from the ATTRACT trial, Remicade in
combination with methotrexate was approVed for the
reduction of signs and symptoms in rheumatoid arthritis
patients who have had an inadequate response to
methotrexate. The currently approved dose for rheumatoid
arthritis is 3 milligrams per kilogram as an intravenous
infusion, followed with additional 3 milligrams per
kilogram doses at 2 and 6 weeks after the first infusion,

" ASSOCIATED REPORTERS OF WASHINGTON
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then every 8 weeks thereafter.

"The ATTRACT trial is a 2-year, placebo-
controlled, double-blind randomized study of repéated
infliximab treatment with concomitant methotrexate therapy
in patients with ah inadequate response to methotrexate.

The FDA guidance to industry defines several
claims for the treatment of rheumatoid arthritis, one of
whiqh is prevention of structural damage. Inclﬁded in the
acceptable outcome measures fo support a prevention of
structural damage claim is evaluation of x-ray progression
over‘at least 1 year, using a validated radiographic index.

The ATTRACT trial désign and primafy endpoints
were developed and agreed with the FDA to comply with the
guidance document and provide the pivotal data to support
the proposed indications. Primary endpoints were
predefined for treatment of signs and symptoms at 30 weeks,
prevention of structural damage at 54 weeks,'and
improvement in physical function at 102 Weéks. ' However,
all three endpoints were evaluated at all th;ee time
pgints.

~ The trial has been completed, and the 102-week
results are now available. They have been shared with the
FDA but have ﬁot yet been submitted for full evaluation.
The main focus of today’s presentation will be the 54-week
signs and symptoms, radiographic and physical function

" ASSOCIATED REPORTERS OF WASHINGTON
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results of the ATTRACT trial, although the top line 102-
week results will be shown and confirm that benefits
observed at 54 weeks are sustained.

Since the ATTRACT trial met the primary 54-week
endpoinﬁ, we are requesting that the Remicade indication be
expanded to include the prevention of structural damage,
iﬁcluding both erosions and joint space narrowing, and
improvement in physical function.

Following this introduction, our agenda
consists of four presentations. Professor Ravinder Maini
from the Kennedy'Institute of Rheumatology in London,.
Epgland, will present the scientific rationale énd clinical

pharmacology of Remicade. Professor Maini has done much of

" the initial research to establish the utility of anti-TNF

thefapy in rheumatoid arthritis.

The efficacy and safety results will be
described by Dr. Gregory Harriman, Senior Director,
Immunology Clinical Research for Centocor.

Dr. Desiree van der.Heijde, Professor of
Rheumatology at the University Hospitai at Maastricht in
the Netherlands, will discuss the significance of the
radiographic results. Dr. van der Heijde developed the van
der Heijde modified Sharp scoring method used for the
radiographic assessments in this trial and is al;o the

Chairperson of the OMERACT Imaging Group.

'ASSOCIATED REPORTERS OF WASHINGTON |
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Finally, Dr. William St. Clair,'Associate
Professor of Medicine, Division of Rheumatology and
Immﬁnology at Duke University School of Medicine in Durham,
North Carolina, will provide an overall clinical |
perspective on the use of infliximab ih rheumatoid
arthritis. Dr. St. Clair has considerable clinical
experience with Remicade and was a member of thelsteering
committee for the ATTRACT trial.

The following consultants, listed in
alphabetical order, are also present to assist us and
answer your quesfions as necessary. They are Drs. Paul
Emery, John Sharp, and Frederick Wolfe. | |

May I now introduce Professor Ravinder Méini to
present the scientific rationale and clinical pharmacology.

DR. MAINI: Thank you, Martin, and thank you,
members of the Arthritis Advisory Committee and the FDA.

The purpose of this presentation is to provide
you with recently obtained pfeclinical evidence that
Remicade can prevent and even potentiall& reverse
sﬁructural démage in both bone and cartilage. In additiqn,
pharmacodynamic data from clinicai trials from our
institute, carried out since the introduction of this
freatment in 1992, has provided extensive evidence that
Renmicade down-regulates cells, cytokines, and chemokines

that mediate inflammation and joint destruction and thus

ASSOCIATED REPORTERS OF WASHINGTON
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" can prevent structural damage in patients with active

rheumatoid érthritis.

This figure depicts the structural components
of a normal joint on the left, and shown on the right are
the‘key pathologic features of synovitis and pannus

formation resulting in bone erosion and cartilage

degradation in rheumatoid arthritis.

Both preclinical.and clinical evidence has been
provided that TNF is the pivotal éytokiné that modulates
and potentiates disease progression in patients with
rheumatoid diseége. At the cellular level, TNF is
critically involved in recruitmegt of immune and
inflammatory cells into the joint. TNF is also at the apex
of a complex caécade that induces syho?itis and pannus |
formation and drives osteoclasts, synoviocytes, and
chondrocytes, as well as other cell types, including
polymorphs and macrophages, and results in bbth resorption,
joint inflammation, and cartilage degradation. .The
clinical manifestations of these are bone erosion, pain and
joint inflammation, and joint space narrowing.

Since TNF plays a central role in the
pathogenesis of rheumatﬁid disease, neutralizing TNF would
be expected to provide profound therapeutic benefit to
patients. To this end, Centocor has developed the chimeric

monoclonal antibody called Remicade, or infliximab. This

ASSOCIATED REPORTERS OF WASH[NGTON
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17
antibody was genetica}ly constructed using the variable
region of a murine antibody specific for human TNF alpha
that was combined with the constant domains of the human
IgGl antibody. Remicade binds with high affinitv to TNF
alpha ana neutralizes its effects.

Because it is a monoclonal antibody, Remicade
has certain unique features that distinguish it from TNF
alpaa receptor constructs. Remicade neutralizes only.TNF
alpha and does not bind lymphotoxin alpha, a pro-
inflammatory cytokine that is not shown to be important in
the pathogenesisrof rheumatoid disease, but that may be

important for immune defense.

Remicade forms highly stable complexes with ‘TNF

‘alpha, such that once TNF is bound, it does not dissociate

and regain biologic activity.

Remicade is also capable of selectively lysing
only activated cells producing TNF alpha, a property that
may explain the rapid, profound, and durable effects
observed in chronic diseases such as rheumatoid arthritis
and Crohn’s disease.

Dr. Harriman will shortly be presenting

clinical data that Remicade can prevent structural damage

in humans. We also have precllnlcal ev1dence that

1nf11x1mab can prevent and even reverse the structural

damage resulting from TNF expression in a widely accepted

ASSOCIATED REPORTERS OF WAS(HINGTON
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mouse model of rheumatoid arthritis.

'The Tg197 transgenic mouse constitutively
expresses TNF alpha and consequently develops synovitis,
bone erosion, and cartilage degradation very much like that
observed in rheumatoid arthritis.

In this study, arthritic signs were allowed to
progress until at least two paws of these mice exhibited
diS§prtion of the paw and ankle. Saline or the fully
murine version of infliximab.was administered weekly for up
to 16 weeks. The paws were visually scored every week, and
groups of mice Wére sacrificed at 0, 6, and 16.weeks, and
the paws'were then subjeéted to a blinded histological

examination. The disease in the saline treatment group was

so severe that the mice were sacrificed for ethical reasons

between 6 and 9 weeks and were, therefore, included in the
6-week analysis.

As shown clearly in this figure, the mean
arthritic score which measures the swelling and distortion
of the joints increased over time for animals treated with
séline for 6 weeks as shown in red. However, animals that
received murine infliximab exhibiﬁedxgreatly reduced
arthritic scprésﬁas~ggﬁpared with the baseline score and
the decline iﬁ score continued with prolonged treatment for
6 weeks as shown in blue or 16 weeks as shown in yellow.

' To examine the effect of infliximab more

ASSOCIATED REPORTERS OF WASHINGTON
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closely, a variety of histological features were evaluated
from the joints of these animals, including synovitis, bone
erosions, and cartilége damage. The animals treated with
saline for 6 weeks, shown by the red bar, demonstrated an

increase in synovitis histological score over that observed

“for the baseline group of animals, shown by the green bar.

You will recail that these animals already had significant
disease, indicating that without intervention the diéease,
continued to progress. However, the joints from animals
treated with infliximab for 6 or 16 weeks demonstrated
nearly complete’feversal of the synovial inflammationv
observed at the baseline assessment. i

A similar pattern was observed when bone.
erosion was assessed histologically. Infliximab treatment
for.6 or 16 weeks demonstrated a dramatic decrease in bone
erosion score relative to both the baseline and thé saline-
treated animals.

Infliximab treatment also reversed cartilage
damage as shown in this slide. In this study, infliximab
not only prevented disease progression, but also allowed
synovium and damaged bone and cartilage to revert to an
essentially normal architecture.

Representative joint sections, stained by
hematoxylin and eosin, illustrate the effects of'infliximap
treatment and reverse the structural damage. Sections from

' ASSOCIATED REPORTERS OF WASHINGTON
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joints of animals from the baseline Of'established disease,
6-week saline and 6-week iﬁfliximab treatment are shown in
the'left, middle, and right-hand panel. 1In the left panel,
a large number of purple staining infiltrating cells into
the pannus is easily discernible as shown by the big black
arrow, and cartilage degradation and bone erosion are also
observed, as shown by the smaller arrows. |
In the middle panel, markedly increased

inflammatory cell infiltration, bone erosion, and cartilage

~degradation are observed in the joint of an animal treated

with saline for 6 weeks.

In contrast, in the‘righf—hahd panél, a
previously distorted joint showed no visible cartilage or
bone erosion, and nearly all signs of inflammatory cell
infiltration had disappeared following 6 weeks of treatment
with murine infliximab. The arrowhead demonstrates the
region of pannus formation and cartilage.

Cartilage damage as further examined by
toluidine blue staining of healthy cartiiage of serial
séctions from the same animals asMshqén'inuphe.previous t
slide. Only a little dark blue staining for proteoglycah
in the cartilage was present in the joint of the baseline
animal, as shown by this arrow. Almost no proteoglycan was
observed in the animal treated with saline for 6 weeks as
shown in the middle panel. You see the cartilage depleted

~ ASSOCIATED REPORTERS OF WASHINGTON
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of matrix. Healthy cartilage matrix exhibiting intense

blue stainiﬁg was shown in animals treated with infliximab
for 6 weeks. The animals treated with infliximab for 16
weeks showed further improvement in synovitis, bone
erosion, and cartilage degradation, and these animals have
essentially normal cartilage and bone architecture.
| The Tgl97 mouse study demonstrated that it is
possible to prevent and even reverse structural damage in
this animal model. Pharmacodynamic data from clinical
trials has verified that Remicade can also prevent/the
disease process‘from progressing that causes bone and‘
cartilage destruction in patienté with the rheumatoid
disease. |

We first assessed the effects of Remicade
treatment upon a variety of mediators of cell recruitment.
Synovial biopsies obtained before and after Remicade
administration were evaluated histologically for the
presence of the adhesion molecule E-selectin and ,‘
chemokines, monocyte chemotactic protein, MCP-1, and
interleukin~8. Remicade treatment significantly reduced-
all these three mediators of cell recruitment. In
addition, it had similaf effects on ICAM-1 and VCAM.

These photographs further illustrate the
presence of MCP-1; E~selectin, and IL-8 in the top panel
before Remicade treatment and their reduction or absence

| ASSOCiAﬁ‘Eb REP(F)”RH’I“I"ZRS’OB; WASﬁINCTOﬁ:
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after Remicade. These were taken}4 weeks after treatment.

Pannus growth is dependent on
neovascularization which is regulated, at least in part, by
the potent vascular endothelial growth factor, VEGF.
Plasma VﬁGF concentrations are significantly reduced
following administration of Remicade and these results are
sustained through at least 4 weeks following a single
inquion, as you can see here, a dose-dependent effecﬁ.
High dose, low dose of Remicade.

A reduction in the mediators of cell
recruitment results in a decreased number of immune and
inflammatory cells recruited into the jdint. Extensive

infiltration of CD3 positive cells before treatment is

‘reduced after Remicade. Following Remicade treatment, the

decrease we believe would indicate that activated T-cells
that might be expressing RANK ligand and therefore inducing
RANK interactions on osteoclasts would be significantly
decreased. |

The reduction in recruitment ¢f inflammatory
cells to joints following Remicade is also demonstrated in
this study. A patient was administered Indium 111-.
radiolabeled granulocytes, and the infiltration of these
cells into the knees and hands is shown in the top left-
and right-hand panels,>respectively. Two weeks following a

single Remicade infusion, radiolabeled granulocytes were

© ASSOCIATED REPORTERS OF WASHINGTON
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again administered, and the decreased trafficking of these

cells to the same joints ié readily visible. These results
provide a global perspective of the effect of Remicade upon
cellular retention and infiltration into the joint.

Remicade also reduces mediators of cartilage
degradation, and though Qe have not measured these in the
joint, we have measured the proenzymes in blood. We
believe MMP-1 and MMP-3 mediate cartilage destruction, and
similar to the profile obserbed for VEGF, we see a decrease
in pro-MMP-1 and pro-MMP-3 in the serum of the patients.
treafed with Remicade. There is a dose-response effect;
high dose, low dose, plaéebo-tréated patients.‘

This probably reflects turnover of these
proteinases in the joints and the down-regulation of these
proteinases might be expected to reduce cartilage
degradation in rheumatoid disease, thus leading to
prevention of joint space narrowing, as Dr. Harriman will
shortly present from the ATTRACT trial.

To summarize the results from the clinical and
p;éclinical studies, Remicade first binds to TNF and
neutralizes its effects upon cell'recruitment and
infiltration into the synovium and pannus formation and
then down-regﬁlates the inflammatory and destructive
effects of ostebclasts, synoviocytes, and chondrocytes.

Thus, by neutralizing the effect of TNF upon all these cell
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types, Remicade can improve not ohly joint pain and
inflammation but also cause prevention of joint space
narrowing and bone erosion.

In summary, it is well known that TNF mediates
joint déstruction in rheumatoid arthritis by causing
synovitis, pannus formation, bohe erosion, and cartilage
dégradation. Infliximab has been demonstrated to prevent
and.;eversé the damage to bone and cartilage in a moﬁse
model and Remicade treatment in patients, using a variety
of pharmacodynamic measurements, appears to reduce
mediators of joiht destruction that are associated witﬁ
synovitis, pannus formation, bone erosion, and cartilage
degradation in patients with active disease.

I would now like to introduce Greg Harriman who
wili review the radiographic and clinical data from the
ATTRACT trial and summarize recent post-marketing data from
patients with rheumatoid arthritis. Greg. | _

| DR. HARRIMAN: Thank you, Professor Maini.
Good morning, Mr. Chairman and members”ofithe“committee”and‘_
FDA colleagues.

. I am pleased this morning to present the
efficacy and safety results from clinical trials with
Remicade demonstrating that Remicade is safe and effective
for the treatment of patienté with rheumatoid ar;hritis.;

These results provide compelling evidence that Remicade, in
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combination with methotrexate, at a dose of 3 milligrams
per kilograms every 8 weeks, as well as higher doses,
preVents structural damage, both bone erosions and joint
space narrowing, not only through 1 year but, as you will
see, through 2 years. These results are supported by
evidence of sustained clinical benefit with respect to
reduction in signs and symptoms through 54 weeks, as well
as evidence of improvement in physical function.

Finally, the safety experience with Remicade,
not only from the ATTRACT trial, but other clinical trials,
long-term safetyifollow—up and post-marketing experience,
demonstrate that Remicade,is,safe an& weil-tolerated.

The FDA guidance document for treatment of
rheumatoid arthritis is intended to provide guidance
regarding appropriate outcome measures to support new

claims for the treatment of rheumatoid arthritis. This

document provides the following examples of outcome

measufes that could be usgdyto support a claim for
prevention of stru¢tura1 damaqe: slowing x-réy
pferesSidn; uéihg either the Larsen, the modified Shafp{
or another validated radiographic.index; prevention of néw
X-ray erosions by maintaining an erosion-free state or
preventing new erosions; or other measurement tools, such

as MRI. With this in mind, the primary radiographic

endpoint in the ATTRACT trial for prevention of structural
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' damage -- that is, the change from baseline to 54 weeks in

the van der'Heijde modified Sharp score -- was developed
following discussions with and concurrence by the FDA.

I’‘d like to take a moment to review with you
what we mean by prevention of structﬁral damage.

In trying to understand what underlies the

'structural damage observed in patients with rheumatoid

arthritis, Fred Wolfe and John Sharp followed a cohort of
256 rheumatoid arthritis patients'longitudinally for up to
19 years. An important finding of this study, as shown on
this figure, was that both erosions and joint space |
narrowing made substantial cbntributions to the progressive
joint damage seen in these patients over that period of
time. Therefore, preventing this continued progression of
erosions and j&int space narrowing is what we felt was
important when we designed the ATTRACT trial. Let me show
you what I mean on the next slide.

We believe an agent capable of.prevénting
progression of structural damage had to go beyond slowing
or retarding progression to get as close as possible to
preventing any progression in as many patients as possible.
What I would like to do.now is show you data from the
ATTRACT trial that demonstrates Remicade was able to
achieve this objective in a substantial portion of patients
inadequately responding to methotrexate. |

" ASSOCIATED REPORTERS OF WASHINGTON
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1 o " The ATTRACT study was.é phase III trial with
2 the anti-TNF alpha chimeric monoclonal antibody infliximab,
3 or Remicade, in combination with methotrexate, for the
4 treatment of active rheumatoid arthritis in patiénts with
5 an inadeéuate clinical response to methotrexate.
6 : ATTRACT was an international, multicenter study
7 which included 34 sites in the U.S., Canada, and Europe.
8 | It was a randomized, double-blind, placebo-controlled study
9 which examined four Remicade dose regimens in combination
.10 with methotrexate compared to placebo plus methotrexate.
11 All patients in'fhis trial, including patients receiving
12 | placebo infusions, continued on‘5£able,.¢ohcomitant doses
f”\ 13 of methotrexate during the trial.

z 14 ' Three co-primary endpoints were prospectively
15 defiﬁed and were agreed with by the FDA. These endpoints
16 were designed to assess outcomes to support claims for
17 improvement in signs and symptoms, preventioh of structural
18 damage, and improvement in physical function or disability.
19 The co-chairmen:-of the study were Tiny Maini
20 and Peter Lipsky. The study was overseen by a steering
21 committee consisting of the two study chairman, along wiﬁh
22 Feri Breedveld, Dan Furst, Joachim Kalden, Josef Smolen,

23 Bill st. Clair, and Michael Weisman.
24 The safety monitoring committee was chaired by
25 David Felson and contained two other members, another

ASSOCIATED REPORTERS OF WASHINGTON
(202) 543-4809



10
11
12
13
14
15
i6
17
18

19

20.

21

22

23

24

25

28

rheumatologist, Frank Wolheim, and a statistician, Charles
Goldsmith.

Radiographic scoring was supervised by Desiree
van der Heijde.

Laboratory tests were performed by the central
laboratories, BARC and Mayo, while radioqraphic imaging and
the presentation system used by the radiographic readers
was provided by Bioimaging Technologies.

The ATTRACT stud& was intended to study
patients with aggressive disease which was inadequately
responding to methotrexate. Patients had active rheumatoid
arthritis despite treatment witﬁ methotréxate, defined as
at least six swollen and tender joints and at least two of
the following: morning stiffness of 45 minutes or more,
erythrocyte sedimentation rate of avminimum,of 28
millimeters per hour, or C-reactive protein of at least 2

milligrams per deciliter. All patients had to have been.

treated with methotrexate for at least 3 months and at a

minimum stable dose of 12.5 milligrams’per week for at
lgést 4 weeks at the time of study entry. Patients had to
have discontinued other DMARDs at.least 4 weeks prior to
screening, and no other concomitant DMARDs were allowed
during the trial. Patients were, however, permitted to
receive stable low-dose corticosteroids at less than or
equal to 10 milligrams per day and nonsteroidal anti-
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inflammatory drugs.

The ATTRACT trial included 428 patients
randomized equally to five treatment groups. Again, all
patients received concomitant methotrexate during the
study. 'There were four Remicade treatment groups which
included two doses, 3 milligrams per kilogram or 10
milligrams per kilogram, and two infusion schedules, every
4-w§gks or every 8 weeks. Please note that the colof,codes;
for the treatment groups on this slide are used on
subsequent slides to facilitate identification of the
treatment groups; Remicade infusions were administeréd at

0, 2, and 6 weeks, followed by every 4 or 8 weeks

thereafter. The trial was blinded by having the

" methotrexate group receive placebo infusions. Patients

recéiving the every 8-week infusions of Remicade received
placebo infusions at the 4-week interim visits. Regardless
of whether patients continued on study treatment, all
patients were to return for efficacy and safety
measurements at 30, 50, and 102'weeks.

Three co-primary endpoints were sequentially
assessed in the study. Clinical response'defined as an
ACR20 response was assessed at 30 weeks. Prevention of
structural. damage Qas assessed by determining the change
from baseline in the van der Heijde modified Sharp score at

54 weeks. An improvement in physical function was assessed
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by determining the change from baseline in fhe Health
Assessment Questionnaire, ér HAQ, through 102 weeks with no
worsening in quality of life as measured by the SF-36.

Primary endpoints were assessed as secondary
endpoints ;t other time points in the trial.

Again, the primary endpoint at 54 weeks -- that
is, the change from baseline in van der Heijde ﬁodified
Sharp score -- was designed and intended to support a claim
for prevention of structural damage, as defined in the FDA
guidance document. |

The radlographlc results in thls trlal were
assessed using the van der Heljde modlfled Sharp score, a
validated, well-established, and widely accepted method.
Two experienced readers trained by Professor van der Heijde

evaluated all patients’ films, which were digitized and

presented on high resolution monitors. These readers were

blinded as to patients’ treatment assignmentAand film
sequence. Each patient’s films at baseline, 30 weeks, and
54 weeks were read independently by each.reader as a set.
The van der Heijde method.used in thiswstudy'
scored 44 joints in the hands and feet for erosions and 40
joints in the hands and feet for joint space narrowing.
The erosion and joint space narrowing summary scores are
the sums of individual joint scores. The total van der

Heijde score represents the sum of the erosion and joint
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space narrowing summary scores. Higher scores indicate
more damage; The final patient score is the average of the
two readers’ total van der Heijde scores.

As required by the protocol, all patients were
to have x-rays taken at baseline and 54 weeks regardless of
whether they continued on study treatment through 54 weeks.
OQerall compliance was good. 88 percent of patients had
radiographs taken at both baseline and 54 weeks and 82
percent of patients were included in the primary endpoint
analysis. The principle reasons for exclusion from this
analysis were iﬁéomplete sets of x-rays or views in 15
percent of patients and insufficiépt number of evaluable
joints due to prior surgery or image quality in 3 percent
of patients.

The statistical methods applied in this trial
used an overall test for treatment effect comparing the
five treatment groups. Pair-wise comparisons were made
between the placebo plus methotrexate groué and‘each of the
Remicade with methotrexate groups. All hypothesis testing
was two-sided and used intention-to-treat principles. The
overall type 1 error rate for the three co-primary
endpoints was pontrolled at the .05 level.

' As indicated previously, the primary endpoint
for prevention of 'structural damage’Was the change from
baseline to week 54 in the van der Heijde modified Sharp
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score. The primary analysis compéred treatment groups
using non-parametric analysis of variance at an alpha level
of 0.025 to control for multiple comparisons. All patients
with evaluable sets of x-rays at week. 0 and 54 wére
included in the analysis according to their randomized
treatment group.

The study population enrolled in ATTRACT was
well balanced with respect to baseline characteristiés and
consisted of patients with active rheumatoid arthritis
inadequately responding to methotrexate.

This slide and the next show the baseline
patient.characteristicé for all patienté'in the study.

This was a typical population of patients with active

'rheumatoid arthritis, having a median age of 54 years,

female predcminance,kand a majority of patients with

positive rheumatoid factor. Patients had been on a median

of three prior DMARDs, including methotrexaté, with a range
of 2 to 8. Patients were on therapeutic doses of
methotrexate prior to entry-with a medién,dose of 15
milligrams per week.

Despite being on therapeutic doses of
methotrexate at baseline, patients had active disease.
They had a median of 20 swollen and 31 tender joints, as
well as a median CRP of 2.6 milligrams per deciliter. They
also had substantial disability at study entry, indicated
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by a median HAQ score of 1.8.

'The baseline patient characteristics indicate
that this study included a broad patient population with
respect to disease duration, functional class, and baseline
radiographic scores. Thus, while many patients in the
trial had longstanding disease, as indicated by a median
disease duration of 8.4 years, there was a broad range of
disease duration from 6 months to almost 50 years, and
approximately one-fifth had é disease duration of 3 years
or less.

49 percent of the patients had severe prior
damage caused by rheumatbid arthritis‘being in functional
class III or IV. However, the trial also included many
patients with less advanced disease with half being in
functional class I or II.

At stﬁdy entry, patients had a median baseline
radiographic score of 51. However, again, there was a
broad range from no damage with a baseline score of 0 to
severe damage with a baseline score of 382.

| Finally, the median annual rate of radiographic
progression in patients prior to étudy entry was 7.2 van
der Heijde modified Shérp score units.

This slide shows reasons why patients

| discontinued study tréatment, that is, study infusions by

treatment group. As shown, 50 percent of patients in the
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placebo group discontinued study treatment infusions
through 54 weeks. Fewer patients in the Remicade groups
discontinued study treatment. The primary reason for
discontinuing study treatment was laqk or loss 6f,efficacy,
with 36'percent of placebo patients discontinuing treatment
for this reason. No diffgrenceémwereHQbserved,bﬁtweenw
tfeatment groups in study treatment discontinuation due to
adverse events.

It is important to note that regardless of
whether patients were continuing to receive study treatment
infusions, all pétients were to return for clinical aﬁd
radiOgraphic assessments at 30, 54, and"ioz weeks.

In fact, a large proportion of patients

" continued on study and returned for 54-week assessments.

Thus, 78 percent of patients in the placebo group and 90
percent or more of patients in the Remicade groups returned
for the 54-week assessment. Although a number of patients

discontinued study treatment infusions, the vast majority

of patients continued_treatmentvwith methotrexate through

54 weeks with a median dose of 15 milligrams per week,

which was no different than the baseline median values.

The efficacy results from the ATTRACT trial
demonstrate that Remicade, in combination with
methotrexate, unequivocally alters the course of rheumatoid

arthritis and is clearly superior to placebo plus

* ASSOCIATED REPORTERS OF WASHINGTON
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methotrexate with respect to prevention of étructural
damage, the primary 54-week endpoint of the trial. And
heré are the results.

The median value for each'treatment group is
shown by the horizontal line in each béx which represents

the interquartile range. As you can see, the placebo group

had continued progression of structural damage, with a

median change in modified Sharp score of 4 from baseline to

54 weeks. By comparison, each of the four Remicade groups

~ demonstrated little or no progression of structural damage,

with median rangés in modified Sharp score of 0.5 to minus
0.5. These results wg:éVhighly.statistiéally éignificant
with p values of less than .001, comparing each Remicade
group to the placebo group.

Importantly, no clear evidence of a dose
response was observed for the primary radiographic endpoint
with 3 milligrams per kilogram every 8 weeks, demonstrating
effects comparable to higher dose regimens. Thus the
ATTRACT trial met the predefined 547wegk>endpoint,
qémonstrating that Remicade prevents Structura; damage.

The primary radiographic analysis you just séw
represents changes following 1 year of treatment. Howqyg;;
as shown here, the ability of Remicade to prevent
structural damage is observed as early as 30 weeks with the

benefit fully'sustained through 54 weeks. In contrast,
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patienté treated with placebo démonstrated pfogression of
structural &amage as early as 30 weeks with continued
progression through 54 weeks.

Up until now, I‘ve shown you the results as
medians. Here are the results presehted as means. The
mean change from baseline in van der Heijde modified Sharp
séores are shown for each treatment group on this slide.
Again, a similar magnitude of effect is observed for each
of the Remicade groups compared to placebo.

As I indicated, overall compliance with
obtaining radiogfaphé at baseline and 54_weekswwasvg06d,
although some patients, particuléﬁly in ﬁhe placebo group
who dropped out early, did not return for their 54-week
radiographs. Also, given the amount of preexisting joint
damage and priof joint surgeries in this patient
population, some radiographs, particularly of the feet,
could hot be assessed bécausé>all evaluable jdints had
prior surgery. . - |

To assess the potential impact of these missing
x-rays on the primary radiographic endpoint,. additional
analyses were performed. Several of these analyses are
included in Centocor’s or the FDA’s briefing document.
These included deriving results for missing data using
extrapolations from available data and replacing missing
values using worst-case assumptions. Results f?om these
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analyses were robust and consistehtkin demonstrating that
missing radiographs had no effect on the results of the
primary radiographic éndpoint. |

As shown on the next three slides, the
radiograbhic results were highly consistent across patient

PUPII IR

subgroups. ©Shown nere are
group and the four Remicade groups combined in mean change
in ;gdiographic scores from baseline to 54 weeks depiéted
in this figure by the small vertical bars.

Because each of”thé four Remicade groups had

similar effects with respect to prevention of structural

damage, they are combinéd‘for these énaiyses. The 95

percent confidence intervals for these differences are -

‘depicted by horizontal bars. Vertical bars to the right of

0 inaicateﬂthat Remicade was better, while barskto’the lgft
of 0 indicate that placebo was better. At the top of the
chart are differences between placebo and Remicade for all
patients. Regardless of gender, age, center location, or
baseline dose of methotrexate, patients treated with
Remicade responded better than patients treated with
placebo.

Similarly, as shown on this slide, regardless
of rheumatoid factor status, functional class, previous
joint surgery or HAQ score at study entry, patients treated

with Remicade did consistently better than patients treated
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with placebo.

' of note, patients with early rheumatoid
arthritis of 3 years or less showed radiographic benefits
which were comparable to that of patients with rheumatoid
arthritis of longer duration. Moreover, Remicade was
effective regardless of the extent of stru¢tura1{damage at
study entry. Thus, patients with baseline van der Heijde
modified Sharp scores of less than 30, from 30 to less than

90, and 90 or above all obtained a similar degree of

. benefit.

Lasﬁiy, patients whq wergwagggow:§§ponders, as .
well as ﬁonresponders, had a similar degreé of benefit.
The results of these analyses underscore the consistency of
benefit that Remicade, in combination with methotrexate,
provides with respect to prevention of structural damage.

As demonstrated in the Wolfe and Sharp paper
mentioned earlier, both components of the modified Sharp
score, erosions and joint space narrowingj contribute to
the long-term structural damage in rhepmatoidvarthritig,‘

The next tquslidesushqw the effects of Remicade on each of

these components.

Shown here; all Remicade dose regimens in
combination with methotrexate prevented development of
joint erosions through 54 weeks. In contrast, patients

treated with placebo plus methotrexate continued to develop

ASSOCIATED REPORTERS OF WASHINGTON
(202) 543-4809



10

11

12

13

14

15
16
17
18
19
20
21
22
23
24

25

39

erosions. No apparent dose effect is evident with respect
to the Remidade groups. This analysis accounts for all
worsening in erosions, including both new erosions in
previously involved or uninvolved joints, as well as
existiné erosions that may have progressed.

Moreover, Remicadé'at all dose regimens in
cﬁmbination with methotrexate prevented furthér joint space
nar;pwing through 54 weeks. As observed for e:qs;oné,
patients treated with placebo plus methotrexate had
continued progression of joint space narrowing. Each
Remicade group was significantly better than placebo,'but
again, no dose effect between the Rgmiqadg groups was
observed.

The ability of Remicade, in combination with
methotrexate, to prevent both erosions and joint,space
narrowing is critically important with respect to being
able to prevent further structural damage.

Additional prespecified endpoints in the
ATTRACT trial were intended to assess the durability and
magnitude of the clinical response through 54 weeks. As
shown, all Remicade groups, including the 3 milligram per
kilogram every 8 weeks group, demonstrate improvement in
both the ACR20 and ACR50 responses compared to the placebo
group, and this response is maintaing@ through 54 weeks.

All Remicade regimens demonstrated similar
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degrees of response early on and a continued similar degree
of benefit at 30 weeks. Beyond 30 weeks, there was a trend
towérds a higher degree of response in the higher Remicade
dose groups. However, all Remicade dose groups, not only
at the 30 week but also at the 54-week endpoint, had
statistically significant improvement in signs and’ symptoms
compared with placebo.

. The profound effects which I just presented

with respect to prevention of structural damage are further

. supported by results from ATTRACT which demonstrate that

Remicade, in coﬁbination with methotrexate, is superior to
placebo plus methotrexate in improviﬁg physical function.
The ATTRACT trial utilized validated, accepted
endpoints for assessing physical function, as recommended
by the FDA guidance document, including the HAQ and SF-36.
This figure shows the median improvement in HAQ disability
index scores through 54 weeks by treatment group. All of
the Remicade groups demonstrated improvement in HAQ
disability index scores of 0.3 to 0.4'which was
significantly better than observed with placebo. This
degree of improvement in HAQ scoréS'was greater than 0.25,

which is generally considered to be clinically significant.

The beneficial effects of Remicade observed ..

with HAQ are supported by the effects on quality of life,

as measured by the SF-36, which showed statistically
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‘significantly gréater improvement in the physical component

summary scofes through 54 weeks, as shown in your briefing
document.

The ATTRACT study was designed to assess the
effects of Remicade over a 2-year pefiod. The study

recently completed the second Year and results are now

available. While these results have been shared with the

FDA,. they have not yet been formally submitted to the
agency.

Treatment with placebo plus methotrexate ied to
continued and sdhstantia; radiographic progression thfough

the entire 102-week period. In contrast, Remicade in

combination with methotrexate at all four dose regimens was

able to fully prevent radiographic progression not only

through 30 weeks and 54 weeks, but also through 102 weeks.
This slides shows the mean changes from

baseline in van der Heijde modified Sharp scores through

102 weeks. Particularly notabie is the obéervation that

patients treated with placebo had continued substantial and

linear progression in structural damage. In contrast,
patients treated with Remicade at all dose regimens had
preventionkof.structurai damage through 102 weeks.
Remicade, in combination with methotrexate,
also sustained the rédﬁction‘infsighs and symptoms through

102 weeks, as well as sustained the improvement in physical
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" function.

Members of the committee, I would submit that
these results are strong evidence in'a randomized, double-
blind, placebo—controiled trial of 2 -'years’ duration for
the ability of a drug to prevent structural damage and for
the durability of these effects. Thus, Remicade'
demonstrably alters the course of rheumatoid arthritis and
is-gpperior to placebo in preventing structural damage.
The primary radiographic endpoint of the trial was
achieved.

Impoftantly, Remicade prevents both erosions
and joint space narrowihg. Thié effect is robust and
consistent across dose regimens and patient subgroups,
including those with early disease. The radiographic
results that were observed are supported by a sustained
reduction in signs and symptoms through 54 weeks.

Remicade, in combination with methotrexate,
also improves physical function, as measured by the HAQ
disability index and physical component éummary scores of
the SF-36 to a significantly greater extent than placebo.

. The safety results from the ATTRACT trial
demonstrate that Remicade administered over 1 year is safe
and well tolerated. I would like to review the clinical
trial experience, particularly with respect to adverse
events and lab results from the ATTRACT trial, as well as
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other clinical trials, with attention paid to infusion
reactions, serious infections, and malignancies. I would
also discuss adverse events that have been observed in
post-marketing experience.

The clinical trials whicﬁ demonstrated the
safety of Remicade for the treatment of rheumatoid
afthritis is provided by pooled safety data, which includes
771'3emicade-treated patients and 192 control patients.
These data are derived from iz completed clinical trials in
913 patients. Six of these trials were in rheumatoid
arthfitis and included 660 patients, 555 of whom received
Remicade. | - |

Safety data with respect to serious infections
and malignancies also include long-term safety follow-up
upon completion of treatment in these trials.

In addition, the post-marketing safety
experience comes from more than 62,000 patiehts worldwide
who have been treated with Remicade for Crbhn’s‘disease and
rheumatoid arthritis through May of this year.

Shown here are adverse events which occurred in
the ATTRACT trial in at least 10 percent of Remicade-
treated patients. A further discussion of adverse events
is provided ih your briefing document. The incidence of
one or more adverse events in patients was high among all
treatment groups and not notably different when comparing
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the Remicade groups to the placebo group. Upper
respiratory infection, headache, sinusitis, coughing, rash,
abdominal pain, fatigue, and pharyngitis were observed more
often in the Remicade-treated patients. These events were _
generaliy mild to moderate in intensity and, as notéd
previously, did not lead to discontinuation of treatment at
rates exceeding that of the placebo group.

Importantly, the adverse events observed
through 54 weeks of treatment in the ATTRACT trial were the
same both in type and incidence as those observed through
30 weeks of treéfment which was the,basisuupon‘which
Remicade was previously‘approved for'sighs and symptoms.

Infusion reactions were defined as any adverse

"event that occurred during or within 1 hour after the

infﬁsion was completed. Infusion reactions occurred in
patients receiving placebo infusions, as well as those
receiving Remicade infusions. Overall, the incidence was
low in both groups, although higher in patients receiving
Remicade. Thus, approximately 2 percent.pf placebo
infusions were associated with an infusion reaction,
compared with 4 to 5 percent of Remicade infusions.

Most of these reactions were mild to moderate
and are similar to those observed during administration of
intravenous immunoglobulins. Immediate hypersensitivity

reactions were infrequent. Serious infusion reactions were
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rare and patients tolerated infusions well Qith few
patients diécontinuing treétment because of an infusion
reaction.

Shown here is the incidence of infusion
reactions observed in ATTRACT by treatment cycle through 54
weeks. Of note, infusion reactions did not increase over
time. |

Serious adverse events were infrequent in the
ATTRACT trial through 54 weeks, and the proportion of
patients with 1 or more serious adverse event or serious
infection did not differ between patients treated with
placebo and those treatedﬁwixhwégmiGQQQ:WMgﬁwégge, the
smallest number of serious adverse events and serious
infections was observed in the 3 milligram per kilogram
every 8 week group. The most frequent serious infections,
occurring in 2 or more patients, were bacterial infections,
inéiuding pnéumonia; Cellulitis, urinaryktrdct infections,
bacterial infections not otherwise specifiéd, and sepsis.
While the numbers are small, a higher rate was observed in
the Remicade group for cellulitis, bacterial infection not
otherwise specified, and herpes zbster, while a higher rate
was observed in the_plaéebo group for serious urinary tract
infections and sepsis. 2 Remicade-treated patients, one
receiving 5 milliqramsbper kilogram every 4 weeks and one
receiving 10 milligrams per kilogram every 8 weeks,
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developed tuberculosis and coccidioidomycosis,

respectively.

Shown on this slide is the incidence of serious
infections, sepsis, and other infections of note‘in all
studies with Remicade and through 6 months of follow-up
upon completion of treatment. The number of patients with
sérious infections per 100 patient-years is shown. No
increase was seen in the incidence of serious ‘infections or
sepsis in Remicade-treated patients shown in green compared
to control patients shown in red for all studies. The
incidence of othér infections of note, which includes.
tuberculosis, fungal or opportunigtic infections was low.

In addition to the ATTRACT patient with tuberculosis, 1-

additional patient in ongoing clinical trials was recently

reported with tuberculosis.

Overall, there were few laboratory
abnormalities observed through 54 weeké in the ATTRACT
study. Patients treated with Remicade had mild incfeases
in hemoglobin levels, which-was a return toward more normal
levels. Remicade-treated patients also had a mild to
moderate decrease in neutrophils and a mild increase in
lymphocytes and monocytes. However, these changes were
within normal ranges. Significant drops in neutrophil
counts were infrequent, transient, and not associated with

development of infections.
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" In addition, mild decreases in alkaline
phosphatase levels were observed.

Finally, minimal increases in AST and ALT were
observed, with median values increasing from 2 to 4 units
per liter.

A small proportion of patients treatgd'with
Remicade developed antibodies to double-stranded DNA. 1In
ATTBACT through 54 weeks, approximately 10 percent of
patients. became positive for anti-double-stranded DNA. In
other studies in rheumatoid arthritis and Crohn’s disease,
approximately 9 percent of patients became positive.
However;’development‘of clinicai symptomé suggestive of
drug-induced lupus 1is rare.

Only 3 of 771 patients, or 0.4 percent, in
clinical trials have developed symptoms suggestive of drug-
induced lupus. None of these patients had rénal or CNS
involvement and all symptoms resolved after discontinuation
of study drug and appropriate treatment.

Auto-antibodies other than.ANA and anti-doublef\ }
spfanded DNA have only been infrequently observed.

In previous Crohn’s diéease trials, 13 percéﬁt
of patients developed antibcdies to Remicade. In ATTRACT,
approximately 8 percent of patients had antibodies to
Remicade. The majority of these are low titer, and while

there is a two- to three-fold increase in the risk of

ASSOCIATED REPORTERS OF WASHINGTON
(202) 5434809



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

Y

48

having an infusion reaction in patients with antibodies to
Remicade, these reactions are infrgqUently serious or lead
to treatment discontinuation.

The first patients treated with Remicade were
in 1992 and patienis have been followed for up to 8 years.
During this time, 1 patient devéloped a non-H&dgkin’s
lymphoma while on study in the ATTRACT trial prior to 30
weegg. 2 other patients, 1 rheumatoid arthritis patient
and 1 Crohn’s disease patienf, developed non-Hodgkin’s
lymphoma during 3 years of long-term follow-up after
compietion of treatment, while 1 additional patient
developed Hodgkin‘s lymphoma. ' | |

Investigators are encouraged to report cases
beyond the 3-year long-term safety follow-up and one
additional case of non-Hodgkin’s lymphoma in a rheumatoid
arthritis patient was reported 6 years after completing
treatment with Remicade. This patient had received two
doses of Remicade at 10 milligrams per kilbgram'e years
earlier.

It must be recognized that the gxpected
incidence of non-Hodgkin’s lymphoma in rheumatoid arthritis
is 2- to 20-fold greater than for the general population.
Risk correlatés with the overall severity of rheumatoid
arthritis and use of - immunosuppressants. This dgscribes
the patient population that has been studied in Remicade
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clinical trials. Moreover, no relation between dose of
Remicade and/or duration of treatment and the development
of iymphoma has been 6bserved. Thus, although continued
vigilance needs to be exercised in assessing potential risk
of anti-TNF therapies for inducing 1ym§homas, at present
there is not evidence for an increased risk.

Shown on this slide are the expected and
observed incidences of malignancies other than lymphomas,
excluding basal cell and squamous cell skin cancers, in
ATTRACT and all clinical studies with Remicade while on
study and durinq.lonq-term follow-up. The number of
patients in the contr01 and_Remicg@g:gréﬁps are shown, as

well as the total patient years of follow-up. Based on .the

'NIH SEER database of a general population, the expected

numﬁer of malignancies other than lymphomas in patients in
the ATTRACT study treated with placebo would be 1, while
the expected number in the Remicade group would be 3. What
was actually observed was no patients in the piacebo group
and 3 in the Remicade group. |

Across all studies, 1 patient in the control
group and 8 patients in the Remicade group would be
expected to develop malignancies other than lymphomas. The
observed number for the control group Qas 1, while the
observed number in the Remicade group was 9. Thus, the
observed number of malignancies in the Remicade group is
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not different from the expected incidence.

'The number of aeaths per patient-years of
follow—up,‘as well as the incidence of death per patient-
years of follow-up{ are shown on this slide for ATTRACT, as
well as for all studies. As can be seen, the observed
incidence of death in Remicade-treated patients compared to
patients in the control group was lower, althougﬁ not
statistically different. The relatively high 1l-year

mortality rate in the ATTRACT trial placebo group

underscores that this was a seriously ill patient

population.
As previously mentioned, to date more than
62,000 patients with Crohn’s disease and rheumatoid

arthritis have been treated worldwide with Remicade. Thus,

there is a substantial post-marketing safety experience

outside of the completed and ongoing clinical trials. As
shown on this slide, the repérted number of patients with
infections, serious infections, including éepsié, and other
infections of note, such as tuberculosis or opportunistic
;ﬁfecticns, as well as malignancies and deaths, in post-
marketing experience have been low, and the safety profiie
is consistent with the éurrent package insert.

BeSides the completed studies that I have
discussed this morning, more than 6,000 additional patients
will be enrolled in a number of ongoing or planned studies
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in rheumatoid arthritis or JRA, as indicated on this slide.
In addition, almost 8,000 patients will be enrolled in
other studies in Crohn’s disease, psoriasis, and other
diseases. Thus; Centocor is continuing to develép a
substantial safety database with over 14,000 additional
patients to be included.

Recali that earlier in my presentation, I
pointed out the lack of any marked dose response for ACR20
through week 30 or structural damage through week 54.
However, a trend towards better ACR20 responses with higher
doses was obserVéd at week 54. An explanation for thése
results can be inferred from the'fg;;gyiﬁg slides.

Shown here are Remicade serum levels for each

'of the four treatment regimens through 54 weeks. Following

the induction regimen at 0, 2, and 6 weeks, stable trough
serum concentrations are achieved from 14 through 54 weeks
in all treatment groups. The lowest trough éoncentrations
occurred with the 3 milligram per kilogram every 8 week
group and the highest with the 10 milligram per kilogram
every 4 week group. Both the 3 milligram per kilogram
every 4 week and 10 milligram per kilogram every 8 week
groups had intermediate and comparable trough serum
concentrations. Of note, the stable trough concentrations
through 54 weeks provides evidence that regardlgss of the

dose regimen, antibodies to Remicade do not have any
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appreciable impact on Remicade levels.

Analysis of the clinical response data and CRP
concentrations at week 54, relative to the Remicade trough
concentrations, reveal that therapeutic Remicade serum
concentration is approximately .1 to 1 microgram per ml.

As shown on the left, the highest ACR20 response rates
occurred in patients with trough concentrations of at least
1 microgram per ml while, shown on the right, normal CRP
concentrations were associated with Remicade concentrations
of at least 0.1 microgram per ml.

This slide shows the interquartile ranges for
Remicade serum concentrétions through 54‘weeks in the 3
milligram per kilogram every 8 week group. A proportion of
patients after week 14 had trough serum concentrations
below the estimated therapeutic range. In these patients,
supplementation of the dose, either by increasing the dose
or decreasing the infusion interval, may restore the
therapeutic benefit if diminished.

Based on these observation§,.we propose the
fqilowing dose recommendation. The starting dose should be
3 ﬁilligrams per kilogram given as.an intravenous infusibn,
followed with additional 3 milligram per kilogram doses at
2 and 6 weeks after the first infusion, then every 8 weeks
thereafter. Maintenance of the clinical response in some

patients might require decreasing the infusion interval or
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increasing the dose up to 10 milligrams pef kilogram.

"In conclusion, in patients with active
rheumatoid arthritis, despite treatment with therapeutic
doses of methotrexate, Remicade at a dose of 3 milligrams
per kilogram every 8 weeks, in combination with
methotrexate, provides the following benefits through 54
wéeks: prevention of structural damage, both erosions and
joint space narrowing; sustained improvement in signs and
symptoms; improvement in.phyéical function and disability;
and it is safe and well tolerated.

I would now like to have Professor van def
Heijde provide her pefspéctive on the radiographic results.

DR. VAN DER HEIJDE: Thank you, Dr. Harriman.

Mr. Chairman, committee members, and FDA, my
main research interest has been the development of
radiological methods to assess structural joint damage and
application of these methods in clinical trials of
therapeutic agents. I headed a team thaﬁ desighed and
conducted the radiographic analysis in the ATTRACT trial.

This morning I will addresé the size and
quality of the ATTRACT radiographic data set, discuss
structural outcome meashrements, and summarize some of the
specific featﬁres of the ATTRACT data.

In my view, the size, completeness, and quality
of the radiographic data séts in the ATTRACT trial was
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sufficient to establish the radioiogical benefit of
Remicade given in combination with methotrexate.

The primary radiographic data set comprised 349
patients, or 82 percent of the patients enrolled. The
primary‘analysis of these data for‘the.total Vanfdgf%geijde
modified Sharp score is shown on the left.

Additional patients were included in the
analysis by extrapolating missing data in the feet ffom
data available in the hands or vice versa. These data are
shown in the middle panel.

Miséing data at 54 weeks were extrapolated from
data available at 30 weéks,and}tnegﬁ'§r§ §h9wnM;§wFQ§mri9ht
panel.

When including 398 of the 428 patients, or 93
peréent of the total patients enrolled, the same results
were observed as for the primary analysis. Thué, the
ATTRACT radiologic data set was complete and also of

sufficient size, given that highly statistically

significant results were achieved in each of the Remicade

treatment groups.

Consistent results were obtained. betweenthe

two radiograph readers. In this slide, results from reader

1 are shown on the left and results from reader 2 are shown

on the right. As you can see, the relative differences

among the treatment groups were essentially the same for
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both readers. This level of‘readgrpconsisténgy, as well as
the overall‘reproducibility of the data, further
established the quality of the data.

The radiographic results from ATTRACT are
robust. Differences among treatment groups were
consistently reproducible when applying several sensitivity
analyses to deal with missing data. In addition, excluding
patients with medication changes from the analysis did not

change the results. Overall, there was a high level of

consistent benefit across patient subgroups as you just saw

in Dr. Harriman’s presentation.

I would like to comn-lentr.on ,_t_lvle; importance of
the,contributibns of bone erosions and joint space
narrowing to assess structural damage. Bone erosions and
joint space narrowing give independent and additive
information regarding structural damage. As we have heard
in Professor Maini’s presentation, different pathologic
processes may be involved in these componeﬁts of damage.
The van der Heijde modified Sharp total score captures both
oﬁ these aspects. Therefore, it is more sensitive to
change and more reliable than elther ;Q‘f.‘thé,,i,,m,iviﬁ@w% .
components.

In-closing, I would like to emphasize some of
the specific features of the radiographic findings in the

ATTRACT trial.
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' Pirst of all, Remicade effectively prevents
structural damage in a medically resistant population. 1In
the recent meta-analysis, published by Drs. Anderson and

Feltzen, the following three factors were associated with a.

decreased response to medical treatment in patients with

rheumatoid arthritis. These were increased disease
duration, more severe functional class, and a higher prior
DMARD use. These are all characteristics of the ATTRACT
study popﬁlétidn. B o | V

When considering ATTRACT radiographic results
in the context 6f recently reported results with othef
therapeutic agents, it is important to fécognize the

differences in the patient populations that were studied.

This slide compares the patient population studied in the

COBRA trial, a study evaluating the combination of
methotrexate, sulfasalazine, and corticosteroids; the
leflunomide US301 study, the etanercept ERA study, and the
ATTRACT study.

Compared to the' ATTRACT study, these other

three trials studied patients with less disease duration,

less exposure to prior DMARDs, enrolled only methotrexate:
naive patients, and studied patients with less severe
functional class and less severe radiographic damage.
Thus, the ATTRACT trial has demonstrated a significant
structural damage benefit in patients with established,
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medically resistant disease.
In conclusion, the radiological benefit of
Remicade has several specific features. It is effective in
the medically resistant population and benefits both bone
erosion and cartilage damage. The benefit is durable
through at least 2 years and has been_demonstrated‘under

controlled, blinded conditions. mlnwgdditign, Remicade

| provides a S£ructura1h4g@§ge benefit in a broad spectrum of

patient subgroups. Taken together, the data demonstrate
that Remicade provides a significant structural damage
benefit.

Thank you.. I would now ‘like to introduce Dr.
St. Clair who will discuss the clinical perspective.

DR. ST. CLAIR: Thank you, Dr. van der Heijde.

Dr. Simon, members of the advisory panel, and
FDA representatives, I appreciate the opportunity to

provide a rheumatologist’s perspective of infliximab

therapy for rheumatoid arthritis. My clinical experience

comes from participating as an investigator in two clinical

t;ials of infliximab therapy for rheumatoid arthritis and =

more recently in the clinic with its commercial
availability.

The arrival of infliximab to thewelinicfhesy
filled a previously unmet need in rheumatology, namely the

control of disease in patients who are not responding
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adequately to methotrexate therapy. Methotrexate is often
the DMARD of first choice for treating patients with
aggressive rheumatoid arthritis. However, clinical
experience has taught us that most patients treated with
methotrexate do not achieve a satisfactory clinical
response. Until recently, the bptions for treating such
pétients have been limited.

The results from the ATTRACT trial that you
just heard show that the addition of infliximab to a stable
dose of methotrexate affords rapid disease control and
impoftant clinical responses in 50 to 60 percent.of
patients with active disease. Moreover,‘it has been well
tolerated and has excellent patient acceptability.

Although methotrexate is widely believed to be
the most effective and best tolerated of the disease-
modifying antirheumatic drugs, treatment with this
medication does not stop the radiographic progfessiqn of
disease. This fact is illustrated by thé ATTRACT data,
which shows that patients who are responding inadequately
to methotrexate alone show radiographic progression of
disease over 2 years.

This is shown on this slide. The mean change

~in.  sharp score from baseline is plotted on the y axis and

the 2 years’ treatment observation period on the x axis.

You can see that the patients taking methotrexate alone
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showed continued radiographic proéression of disease. By
contrast, patients receiving the combination of infliximab
and methotrexate shoWed very little x-ray progression of
disease over this 2-year period. As a rheumatologist, I am
struck by how flat this line really is;

These x-ray data nicely complement the clinical
data and provide an important rationale for choosing
infliximab in this clinical setting. The incrementai
benefit of infliximab in reducing the signs and symptoms of
rheumatoid arthritis and attenuating the radiographic
progression of disease supports the role of TNF-alpha in

the pathogenesis of rheumapgig“artbritié.x,Mogggxgr, the

extent to which infliximab and methotrexate decrease the

' radiographic progression of joint damage suggests this

combination profoundly modifies the underlying disease
process.
necessarily on the basis of the,qhangeé in their x-rays.
Instead patients will tell.thei;,rhgumatélogist about how
they are feeling, the extent of joint pain and swelling,
what they are able to do and what they are not able to do.
In ATTRACT, improvement translaﬁed into
reduction in pain, greater ease in performing activities of
daily living, and increased vitality and social functioning

according to the SF-36. The,ATTRACTUQ§F§,339W§,§$M.m R
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significant improvement in physical'functiOﬁ, as measured
by the HAQ. So, we have méan HAQ scores here on the y
axis, 2 years of treatment on the x axis, the placebo
group, namely patients receiving methotrexate alone, and
then the patients who were treated with infliximab and
methotrexate. The improvement in the patients receiving
infliximab, in addition to methotrexate, is evidént at 6
months and is durable through 2 years bf treatment.
Patients appreciate this gain in functional capacity.

Although infliximab therapy for rheumatoid
afthritis has obvious benefits, clinicians should be aware
of the potential risks. ' | |

First, infusion reactions. In my experience,
infusions have gone very well. Some patients may
experience transient nauéea or headache, but otherwise
these infusions are very well tolerated.

Serious reactions are rare, althbugh I will
share with you one patient of mine_who,devéloped hives and
difficulty swallowing. This reaction resolved after

parenteral Benadryl administration, and the patient did

well. But this one case does remind us that we need to be

prepared to deal with serious allergic reactions, should
they occur.
Second, autoimmunity. You have already heard

that anti-double-stranded DNA antibodies develop in

ASSOCIATED REPORTERS OF WASHINGTON
(202) 543-4809



10
11
\12
13
14
15
16
17
18
19
20
21
22
23
24

25

61
approximately 10 percent of infliximab-treated patients,
but lupus-like reactions are rare, they are reversible, and
do not result in serious organ system disease. Overall,
the development of autoimmunity during infliximab therapy
does nof appear at this moment to be a major concern.

Third is immunogenicity. Approximately 8

percent of infliximab-treated patients develop antibodies

to infliximab. 1In reviewing the data, my conclusion is
that the clinical significance of these antibodies is
unclear. However, some caution may be warranted in
retreating patients with infliximab because of the deiayed
hypersensitivity reactions that éccurred‘with retreatment

of patients with Crohn’s disease. I would like to

‘emphasize, though, that the gap between treatment courses

in these patients was 2 years. About 25 percent of these
patients developed delayed hypersensitivity reactions, but

we didn’t see any of these reactions in ATTRACT despite

‘gaps in treatment of 3 to 4 months.

Fourth are infections. Concerns still linger
about the possibility that infliximab therapy may
predispose to infection. However, I’m reassured by the

ATTRACT data showing that infliximab-treated patients did

not have a higher incidence of serious bacterial infections

than patients taking methotrexate alone. I am still

concerned about the possible risk of opportunistic
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infection, and I am aware of the cases of tuberculosis
reported in clinical trials and in post-marketing
surveillance. Rheumatologists need to carefully select
patients for infliximab therapy and obtain additional
diagnostic studies, as clinically indicated, to exclude
infection. Infliximab infusions should be tempo;arily
suspended for patients who develop clinically important
ihfggtions. They may be restarted when the infections
resolve.,

Finally, malignancy. We’ve already heard that
there was no increase in solid tumors. There have been
three cases of non-Hodékin's lymphoma in’rheumétoid
arthritis patients, but there’s really no convincing data
yet to link anti-TNF therapy with the development of
lymphoma. We clearly need longer-term observations to
clarify this question.

Now I’d like to make a few comments about the
treatment approach.

For my patients, the initigi dose will be 3
miiligrams per kilogram, given at week 0, 2, 6, and 14.
This is consistent with the philosophy of using the lowést
effective dose, which may turn out to be safer than higher
doses. We don’‘t know yet for sure.

I think the data from ATTRACT can provide some

guidance in dosing of individual patients during
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maintenance therapy who do not achieve an optimal treatment
response. For example, some patients may have a waning of
their treatment response after the initial three doses
because of declining serum trough levels of infliximab.

We know that the 3 milligram per kllogram every
8 week group had a lower proportlon of ACRS50 responders
than the three higher dosage groups.

And we also know that analysis of ﬁhe
pharmacokinetic data suggesté that a trough serum
infliximab level of greater than 1 microgram per ml is
a55001ated with ‘a higher llkellhood of response. More than
half the patients- in this group had trough levels below 1
microgram, and about a quarter of these patients had
undetectable trough levels at week 30.

We also need to know that 3 milligrams per
kilogram every 4 weeks and 10 milligrams per kilogram every
8 weeks produced serum trough levels of greater than 1
microgram per ml in more than 80 percentldf patients.

So, what are the options for boosting the serum
trough levels of infliximab? 'Well, first you can increase
the dose or you can decrease the interval. Clinicians
should be aware that 3 milligrams per kilogram every 4
weeks uses leés drug than 10 milligrams per kilogram every
8 weeks. Therefore, shortening the interval at some point
may be more cost effective than increasing the dose all the
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'way’tb'lbﬁmilligrams‘per kilogram.

So, I’'m not making an argument to obtain serum
infliximab levels to ﬁonito:ytherapy but instead providing
some rationale for allowing rheumatolbgists flexibility in
dosing individual patients.

Rheumatologists welcome the addition of
infliximab to their available therapeutic options for
rheumatoid arthritis. The results from ATTRACT givevus
reason to believe that prevention of joint damage for
patients with rheumatoid arthritis is a realistic
therapeutic goai.

Thank you. Mr. Page?

MR. PAGE: Thank you, Dr. St. Clair.

. To summarize our presentations, the ATTRACT
trial met the predefined primary endpoint for prevention of

structural damage and also demonstrated improvements in

"physical function. The benefits with respect to signs and

symptons were sustained to 54 weeks. This‘suppqrts the
following proposed indication: .Remicadez in combination
with methotrexate, is indicated for the reduction in sigps
and symptoms, prevention of structural damage, e:osions and
joint space narrowing, and improvement in physical function
in patients who have had an inadequate response to
methotrexate. The additions to the approved indication are
shown in the bold face.
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Mr. Chairman, this concludes oﬁr presentations.
We appreciate your attention. We’ll be glad to respond to
any questions either now or later in the proceedings.

DR. SIMON: Thank you. I’d like to entertain
just a few minutes of clarifiqation questions only, no
discussion, just clafificétion qﬁeétioﬁs. Bérbafa? Please
identify yourself.

DR. WHITE: Barbara White.

I’'d like to ask éhis question of Dr. van der
Heijde. X-rays were reviewed in sets. Is there some Qay
by which the readers might become unblinded to the
treatment given a set of'x-rays? | |

DR. VAN DER HEIJDE: No. They were given a set
of the same patients at the same time, but they were
completely blinded to the order in which they received the
set and also to treatment or patient identity at all. They
were provided by Bioimaging who received x-rays, digitized
the films, and just digitized images were sent to the
readers.

DR. WHITE: The reason I ésk is it‘would seenm
to me that if I were given a series of sets of x-rays and I
know that all patients had active RA to start with and I
knew that the arug worked for signs and symptoms of the
disease, that if I saw a series of x-rays and I saw soft

tissue swelling in each of the three sets of x-rays and I

ASSOCIATED REPORTERS OF WASHINGTON
(202) 543-4809



10

11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

66

saw another set of x-rays and had‘soft tissue swelling in
one but not in two others, that I might become a bit
unblinded. _

DR. VAN DER HEIJDE: Well, but soft fissue
swelliné is not so easy to see on x-rays that you can

really rely on that to unblind.the treatment. I don’t

‘think that’s a real issue.

DR. SIMON: Janet?

DR. ELASHOFF: Yes. I would like to have
clarification with respect-to the HAQ AUC scores because
they’/re shown for every patient and no deletions for |
missing data. Also in the book it showé‘that the minimum

is always 0, which would suggest that nobody ever got

worse.

DR. DEWOODY: I‘m Kim Dewoody from the
Biostatistics Department at Centocor.

The HAQ analysis did‘several things. One, we
took the change from baseline at each time point for each
patient. When a patient had a visit where there was no
data, they were assigned a score of 0 for that visit. If
the patient discontinued follow-up in the study, was no
longer coming in for visits, they were assigned a 0 score
from that point forward for those visits. We then
calculated the area under the curve. Oh, I’'m sgrry.
Excuse me.
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The Other'thing we did is because we were
assigning 0’s for patients that discontinued the follow-
up --

DR. ELASHOFF: That’s 0 change, not 0 --

DR. DEWOODY: Yes, 0 change from baseline.
Yes, that’s correct.

Because we were assigning 0 change from
baseline for the patients that discontinued follow-up, we
chose to truncate measurements for 0 for patients that are
continuing follow-up so that we’re not treating patients
that are doing poorly and discontinuing followfup different
from patients who are doing poorly and rémain in the study
for follow-up. So, 0 change from baseline represents no
change or worsening in the analysis.

We are also using a nonparametric method for
analyzing this so that would appropriately deal with the
fact that we’re truncating the measurements in the
analysis.

DR. KATONA: My name is Ildy Katona, and my
qgéstion is for Dr. Harriman. I would like to ask for
clarification on the chemistry measurements of liver
enzymes, the minimal increase in the AST and ALT levels,
what percentage or exactly what degree these minimal
increases accounted for.

DR. HARRIMAN: As I indicated in my
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presentation, the median increases in AST and ALT over the
period of 54 weeks of the trial was 2 to 4 units per liter.
We have a slide here which we can show which will
demonstrate the changes in the AST and ALT levels over
time. These increases, again I would underscore, were very
small increases in the population of patients that were
tfeated with Remicade.

DR. SIMON: Perhaps you can bring this back in
a few minutes while you look‘for it. Would that be okay?

DR. HARRIMAN: Sure. We’ll be happy to do
that.( |

DR. SCHWEITZER: Mark Schweitzer. A question
for Dr. van der Heijde.

Were both feet and both hands together, all
three sets together, given to the reviewer at one sitting?

DR. VAN DER HEIJDE: Yes, that’s correct.

DR. SIMON: I'havé two questions; One is your
last slide of the entire presentation states your expected
change in the label. I just wondered your take in that
you’re asking for improvement in physical function, and yet
the guidance document requires 2 years of data. Why are

you justified in asking for this with the data that you

-presently have?

MR. PAGE: I think there are two points I would

1ike to make there. The guidance document does indicate
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the importance of showing clinical improvements. Now,
admittedly we already do have the signs and syﬁptoms. In
other words, showihg'x—ray prevention of structural damage
by itself is not sufficient. So, at least we thought it
was impbrtant to continue to emphasize the signs and
symptoms and the functional damage.

We acknowledge exactly what you say in terms of
the guideline. We were nét sure, when the guideline.was
written,. whether it was felt that one must have 102 weeks
in order for it to be important or simply the fact that at
that time, it was not certain whether one could even
achieve such results egrlier. |

DR. SIMON:. My second question is related to in
that you’ve chosen to come to committee and to the FDA for
a change in your label based on the ATTRACT data set, and
that this particular data set is studying a group of
patients who are nonresponders or failures 6f thérapy in
methotrexate, it would suggest to me that this specific
patient population perhaps.may be uniquérboth biologically
and clinically. |

In that this particular patient population thus
did response in this manner, it’s difficult for me to
understand the request that in fact perhaps, as you'have
suggested, that infliximab is perhaps better than
methotrexate in certain responses. It seems to me that
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we’re not seeing any data that demonstrateé whether
methotrexate does or does ﬁot inhibit progression of
disease in the population. We’re just seeing it in a
population that,we;anqn;esponders to methotrexate. These
were individuals with very active disease despite
methotrexate therapy.
| Might you cdmment on that particulaf choice
that you’ve made to come for this request with this
particular data set and not Qai;ing for some of the other
data.that you yet have in planning that would broaden oﬁt
your observations? |
DR. HARRIMAN: Mr. éhairman,'if I'could just
comment. The indication that we are seeking in the current
approved indication is for patients who have an inadequate
response to methotrexate.: So, that’s the patient
population for whom Remicade has been studied and for which

the proposed indication would be appropriate. So, we do

—agree with the comments that you made.

I would also point out or just maybe perhaps
rémind the committee of Dr. St. Clair;shpoint,'which was
that in this patient population, there is clearly an
important unmet medical‘need_here, ' So, we feel that it’s
important to pfovide this data to the committee and have
the committee review it and make an assessment as to the
appropriateness.
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DR. WHITE: I have anﬁther question for Dr. van
der Heijde. I need some help from you since I’m not used
to these scores. What in your opinion is a reproducible
difference in scores?

| DR. VAN DER HEIJDE: Pleése, could you explain
a little bit more?
| DR. WHITE: Yes. For example, tables 21 and 22
that were provided to us show that one reader ‘had a ﬁedian
difference over the 54 weeks of 5. That was the median
difference.

DR. VAN DER HEIJDE: VYes.

DR. WHITE: And the éther reader had a median

difference of 3. I think that’s what it was. So, that’s a

"difference of 2.

So, if you had reader 1 read at 5.8 compared to
reader 2 at 5 to 3, that’s a 40 percent improvement. So, I
take it that’s not a meaningful difference. What kind of
difference is meaningful if 40 percent isn’t in reéding?

DR. VAN DER HEIJDE: . It’s very well known that
if you have different readers, they have different levels
of what they are reading. That’s what you see if you
compare all readers that you have.

What’s very important to look at is what one
reader is showing-as a result of the trial, because the

difference was also seen in infliximab-treated patients.
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So, if ydu have reader 1 and you compare the results from
the infliximab-treated to the control, or you use reader 2
and you use infliximab-treated results to the control, you
have similar results.

What we are usually looking at is the intra-
class correlation coefficient for the absolute scores
between two readers, and if that’s higher than .8, then we
think that’s a reproducible result and that the readers
have a good inter-observer variation. That was met by
these two readers.

There are other ways to assess the‘differences
between readers, and tﬁat's also to ‘look at the smallest
deﬁectable. Then you also look at the measurement error
between the two readers. Then you come to a higher
absolute figure. But even if you apply this to this data
set, which is a very high specific number, then still you
have the same results.

DR. WHITE: 1If I could follow on that just a
little beyond the context of this partiéular study because
it;s something we need to discuss later on. In terms of
other studies in which we would be looking for changes,”
perhaps not a prevention but a retardation, from your

experience what would be the requirements in terms of

~radiologic readings and differences?

DR. VAN DER HEIJDE: Well, there are two main
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issues: if you are looking at the group level or at an
individual patient level. So, if you are looking at a
group level, then you are really looking at a statistically
significant difference between the two groups. And I think
that’s the first‘tﬁing you need to address, and if that has
been addressed, then it’s open for secondary analysis.

Tﬁen you can look at patients on an individual basis.

] For that, it has been proposed recently by
OMERACT that you could look for the smallest detectable
difference. You can calculate that on the measurement
errof based on the readers you use, and from that you‘can
calculate the smallest detectable difference that can be
observed apart from measurement error. By using that, you
can define the proportion of patients that really
progressed compared to those that did not.

DR. SIMON: Did you calculate the smallest
detectable difference in this study? |

DR. VAN DER HEIJDE: Yes, wé did. It was 8.6.
Applying this to the individual patients, that means that
if you look to all infliximab groups, 6 percent of the
patients had progression above that cutoff level. If you
look to the methotrexate-treated patients, it was 30
percent of thé patients who had an increase above that.

DR. SIMON: One last'qugsticn. '

DR. ELASHOFF: In terms of looking at the
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adverse event rates, did you ever make a statistical test
across the five groups of dose-response trend or did you
only do the overall test and then proceed for additional
tests? So, was there a dose response across the five
groups ever statistically tested for tﬁose adverse event
rates?

DR. DEWOODY: We did not test for a dose
response. So, it’s the comparison among the five treatment

groups as an overall with the pair-wise.

DR. HARRIMAN: Mr. Chairman, we have that slide

whenever you’d like to look at it on the liver.

DR. SIMON: Could we seeiit now?

DR. HARRIMAN: Yes. What’s shown here in this
slide is the change in AST during the 54 weeks. 1
apoiogize that the figure has very small bars and dots on
it, so it’s a little difficult to see. But just to
describe -- and again, I apologize. The solid lines that
are within the boxes are the median values. Let me just
explain this to you. The five preatmentlgroups are shown
here as placebo and then 3 milligrams per kilogram everyts
weeks, 3 milligrams per kilogram every 4 weeks, 10
milligrams per kilogram every kilogram every 8 weeks, and
10 milligrams per kilogram every 4 weeks. This is the
baseline values here, and then each of the time points, 2,
6, 14, 22, 30, 38, 46, and 54 weeks.
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Now, again, the medians are shown as the solid
lines, which you can barel§ see, and then the boxes are the
interquartile ranges, and patients with outlier values are
shown as individual dots. Although perhaps a little hard
to see, the values over time were really not very
substantially different, although again, as I mentioned,
the medians changed minimally from 2 to 4 units per ml.

If I could see the next slide which is the ALT
values and again difficult to see. And I apologize. The
trends over time, as you can see, are pretty flat. Thefe
is really not ahy clear evidence of a trend upwards over
time among any of the treatment'groups. | |

DR. SIMON: Thank you.

We’d like to move on now with the FDA
presentation.

DR. MATTHEWS: Well, now I would like to
present the FDA review of the data submitted to the BLA for
infliximab as a treatment for rheumatoid afthriﬁis with
attention to prevention of structural damage.

| The review team coﬁsisted of Dr..George Mills
who reviewed the radiographic daté, our biostatistician who
was Bo Zhen. The cliniéal pharmacology review was
conducted by Lori Paserchia. The preclinical data were
reviewed by Lauren Black. Our biorésearch monitoring was

under the control of Debra Bower. Michael Noska was our
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regulatory project manager, énd I'was thé clinical
reviewer,

For this ?resentation, I will review the
indication and the dose that’s in the label, proﬁide a
brief reiteration of the background.of the clinical trial

that you just heard, which I refer to as ATTRACT. Then Dr.

George Mills will come up and review the radiographic data,

and.phen I will return for a review of the clinical data.

The current indication for infliximab for the
treatment of patients with rheumatoid arthritis states that
Remicade, in combination -with methotrexate, is indicaﬁed
for the reduction in signs and sfmptoms.bf rheumatoid

arthritis in patients who have had an inadequate response

‘to methotrexate.

The proposed indication is Remicade, in
combination with methotrexate, is indicated for the
reduction in signs and symptoms, the prevention‘of
structural damage, including erosions and joint spéce
narrowing, and improvement in physical function in patients
with rheumatoid arthritis who have had an inadequate
response to methotrexate.

The currently licensed dose regimen for the
treatment of patients with rheumatoid arthritis with
infliximab is to administer 3 milligrams per kilogram as an

intravenous infusion, followed by additional infusions of 3
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milligrams per kilog;am at the second and sixth weeks after
the first infusion, and then every 8 weeks thereafter. And
Remicade should be given in combination with methotrexate.

As you heard, for the indication of rheumatoid
arthritis, Centocor conducted a 2-year, placebo-controlled,
randomized clinical trial where infliximab was given as
adjunctive therapy to methotrexate. Patients were
randomized to one of five treatment groups, either placebo
and then three dose regimens of infliximab, 3 or 10
milligrams per kilogram given at every 4 or 8 weeks. The
study drug was infused at'0, 2, and 6, and then every 4
weeks. Patients who were randomiéed to the infliximab
every 8 weeks received placebo in the intervening 4 weeks.
Again, this was all in conjunction with a background dosing
of methotrexate of greater than or equal to 12.5 milligrams
weekly.

There were three endpoints in ATTRACT. The
first endpoint wés improvement in signs and symptoms, and
this was at the week 30 time point. These data were
submitted to the agency and reviewed, and on the basis of
our review, the product was licensed for this indication‘in
November of 1999.

The purpose of this presentation, as you know,
is for the prevention of structural damage, and ;he data
that were reviewed in support of this claim were the week
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54. Because the data were to be reviewed again at week
102, the statistical cutoff for the week 54 analysis is a p
value of 0.025.

And then the improved physical disability or
functional analysié will be reviewed by the agency when we
receive the week 102 data.

428 patients were randomized to the ATTRACT
tria;. It was conducted at 34 sites in North America and
Europe. .As you heard, the pfedominancé of patients were
white women, and the median age was 54.

| The patients were balanced for their ACR
criteria across all treétment groups; Tﬁe median number of
swollen joints was 20 and the median number of tender
joints for all patients was 31. The median duration of
disease was 8.4 years. 37 percent of the patients had had
joint surgery. 43 percent of the patients also had extra-
articular manifestations of-rheumatoid arthritis, wifh the
most common extra-articular manifestatioh being rheumatoid
nodules. |

The 428 patients were evenly randomized across
the five treatment groups.

This table presents patients who'discontinued
for each of the treatment groups, and by discontinuations,
I mean that they stopped receiving infusions of study drug,
although patients were to return at both week 30 and week
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54 for the various evaluations at those time points.

‘The highest proportion of patients who
discontinued therapy‘were in the placebo group, where 50
percent of the patients discontinued receiving infusions.
The maiﬁ reason, as you heard, was due to lack of efficacy.

Of the four infliximab treatment groups, the 3
milligram per kilogram every 8 week dosing group had the
highest proportion of patients who discontinued. This was
due to lack of efficacy. |

I would just like to note that the least
proportion of patients who discontinued of the four
infliximab treatment groups was in the 10 g 8, and it was

pretty much evenly distributed between adverse events and

" lack of efficacy.

Now, Dr. George Mills will. take over the podium
and present to you the radiographic data.

DR. MILLS: Thank you, Dr. Matthews.

We’re going to look at the radibgraphic
analysis for the BLA supplement submission. The
radiographic protocol schema for this BLA submission were
radiographs of the hands and wrists and feet at the time
points of the baseline,'30 weeks, and 54 weeks.

Thé primary efficacy endpoint at 54 weeks, the
variable’analyzed, was the change from baseline to week 54
in the van der Heijde modification of the total Sharp score
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‘according to two independent readers. These two

independent reviewers deveioped two separate data sets, and
there was no consensus interpretation between these two
interpreters. All interpretations were fully blinded.

» For situations in which x-rays were interpreted
by only one of the readers, the score of that reader was
utilized for the statistical analysis, and this aid occur
on occasion. |

For the analysis of the primary endpoint, there
was a comparison of all treatment groups to placebo at fhe
.025 level, as well as an improvement over the placebo,
that being methotrexate alone, éroup for at léast one
infliximab treatment group again at the .025 level.

Our population for the primary efficacy
endpbint, as emphasized, the enrolled study population was
428 patients. Patients with paired evaluable x-rays were
349. In this case, they had x-rays of the hands and feet
at baseline and at 54 weeks, and they had sufficient
imaging quality to allow for reader evaluation.

| This produced a nonevaluaﬁle patient
population. As noted, there were 428 patients randomized.
349 patients were evaluated, and 79 patients were
nonevaluable. 13 of these patients had complete sets of
films, but no total Sharp score could be obtained by either
reader. 66 of these patients had incomplete sets of
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To present the analysis of the primary efficacy

endpoint for radiographic, I’ll show you the total Sharp
score for hands and feet, followed by the erosion score for
hands and feet, and then the joint épace narrowing for
hands and feet.

This table is for the total Sharp score for

~ hands and feet, égain based on readers 1 and 2. Again,

this is the change in the total Sharp score from the
baseline to week 54. Our total population for patients
evaluated in the methotrexate arm, 64 evaluated patiehts.
For all infliximab regimens comﬁined with methotrexate,
there were 285 patients randomized across the four
treatment groups.

The median value of this change for the
placebo/methotrexate arm was 4.0, noting the interquartile
range of 0.5 to 9.7 and the complete range of a minus or
negative 4.5 to 61.0. |

For the infliximab regimen; combined with
mgﬁhotrexate, we have the 3 milligrams per kg g 8 weeks.
This is 0.5. Again, the interquarfile range, a negative
1.5 to 3.0, and the full range at a negative 9.8 to 37.0.

For the 3 milligrams per kg g 4 weeks, the
median value is 0:09, and the interquartile range was a

negative 2.5 to 3, and the full range was a negative 23.0
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to 32.4.

For the 10 milligrams per kg g 8 weeks, the
median value is 0.5 with the interquartile range at a
negative 1.5 to 2.0, and the full range at a negative 11.5
to 12.0.

Finally, for the 10 milligrams per kg q 4
wéeks, the median is a negative 0.5, and for the
interquartile range, it’s a negative 3.0 to 1.5, and the
full range at a negative 13.4 to 8.5.

Also evaluated are all the infliximab regimens
combined and for'that, the median is 0.00, with the |
interquartile range at.a negative 1.8 to 2.0, énd the full
range at a negative 23.5 to 37.0.

Based upon this data set for the total Sharp
score for hands and feet, there is statistical significance
demonstrated for all infliximab regimens combined with
methotrexate as compared to the methotrexaté/placebq.

Next for the erosion scores. First of all,
patients evaluated for the methc;;gxggg/placebo were 66 and
for all infliximab regimens combined with methotrexate, 293
patients are randomized across the four t:eatmentkgroupé.
I’11 read you just the medians in terms of this evaluation.

The median for the methotrexate placebo group
is 2.0. For the 3 milligrams per kg at g 8 week;, it’s
0.0. For the next, it’s 0.00, 0.5, and a negative 0.5.
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For the all infliximab regimens combined, it’s 0.00.

'Based upon these findings, there is statistical
significance demonstrated for all infliximab regimens
combined with methotrexate, as compared to the
methotrexate/placebo arm.

Next for joint space narrowing of the hands and
feet, in this 64 patients are evaluated for the
methotrexate/placebo arm; 285 patients are evaluated across
the four .infliximab regimenslcombined with mefhotrexate.
The median for the methotrexate/placebo is 1.5, and as you
can see across all infliximab regimens combined with
methotrekate, as well aé the all infliximab regimens
combined, the value is 0.00.

With this, joint space narrowing of the hands
and feet, there is statistical significance demonstrated
for all groups as compared to the methotrexate/placebo arm.

There are 79 patients that are missing from
this evaluation, and we have performed sénéitivity analyses
for these missing patients. 1I’11 review.four of these
sensitivity analyses with you. First, the worst case
analysis, followed by worst outcome analysis, and then
based upon the»findingé here, we performed a worst outcome
analysis modified -- and I’1l1 expiain this change =-- and
then a percent radiographic progression analysis.

The worst case analysis, the most conservative
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approach. For patients’ data that were missing in the
methotrexaté/placebo arm, the assignment of the best
progression score of.any patient evaluated in the study was
provided, and that’s a negative 23.5. For the infliximab
regimenévcombined with methotrexate, any patient value that
is missing has been substituted with the worst progression
score of any patient evaluated in the study, and that was
61.03. |

Based upon these.assumptions for the data set
for this sensitivity analysis, the median score for the
methotrexate/plaéebo arm is 1.25, and respectively, the
median values are 1.0, 1.0, 0.56, and o:bo.

Based on the worst case analysis, no

" statistical significance is demonstrated for any infliximab

regimen combined with methotrexate as compared to the
methotrexqte/placebo arm. Indeed, a very conservative
analysis and with 79 missing patients and with 24 patients
missing in the placebo arm, it was not anticipafed that
this data set would tolerate th;s.“;ﬂ

We performed then a worst outcome analysis.
Here all missing subjects in all patient groups are
assigned the worst progfession score of any patient
evaluated in the study, and that was 61.03. Note the
median score for the placebo methotrexate is much higher
based upon the loss of 24 patients as dropouts in this.
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Hence, we will see that this 8.63 median for the change in
the placebo compares to 1.0, 1.0, 0.56, and 0.00.

Based upon this, the worst outcome analysis,
there is statistical significance demonstrated fér each of
the infiiximab regimens combined with methotrexate as
compared to the methotrexate/placebo.

Our concern was that, indeed, because of these
24 dropouts in the placebo arm, we wanted to do another
analysis, and that is the worst outcome analysis modified.
In this case, for the missing infliximab patients, they are
again given the worst outcome for progression of any
patient evaluated at 61.03. For the miésing placebo
patients, however, they’re given the original calculated
median placebo value of 4.0.

| Based upon this worst outcome anélysis
modified, the median value for the methotrexate/placebo arm
is 4.0 again, followed by thé median values for each group
of 1.0, 1.0, 0.56, and 0.00.

With this, the worst. outcome analysis now
modified, statistical significance is demonstrated for all
infliximab regimens combined with methotrexate as compared
to the placebo/methotrexate arm.

The last sensitivity analysis that we performed
was a percent radiographic progression analysis. Here the
change in total Sharp score for any evaluated patient
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greater than 0 is designated and established as evidence of
progression. If the total Sharp score was missing for the
79 nonevaluable patients, these patients were assigned as
no evidence of progression.

Based upon these modifications to the data set
for the sensitivity analysis, 58 percent of the patients in
the placebo/methotrexate arm are determined to have
evidgnce of progression. Whereas, for the infliximab
regimen plus methotrexate, across the 3 milligrams per kg
at 8 weeks, 43 percent are assigned as evidence of
progression. The 3 milligrams per kg at 4 weeks is 42
percent, the. 10 milligrams q 8 Qeeks at 46 percent, and the
10 milligrams per kg at 4 weeks at 27 percent.

Statistical significance is demonstrated for
the 3 milligrams per kg at 8 weeks, the 3 milligrams per kg
at 4 weeks, and the 10 milligrams per kg at 4 weeks. No
statistical significance from the methotrexate/placebo arm-
is demonstrated for the 10 milligrams per kg at 8 weeks.

A summary of other analyseg that we have
pgfformed that I am not going to present for you today.

For the hands only, we’ve evaluated the total Sharp score,
the erosion scores, and the joint space narrowing.
Statistical significance is demonstrated for all infliximab
regimens combined with methotrexate as compared to the

methotrexate/placebo arm.
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~For the feet only, the total Sharp score and
the erosion scores were also evaluated, and indeed, all of
these groups‘of infliximab regimens combined with
methotrexate demonstrate statistical significance as
compared to the methotrexate/placebo arm.

For the feet only, we demonstrated for the
jéint space narrowing no evidence of statistical
Sign}ficance as compared to the methotrexate/placebo arm.
It is well to note that these patients did have advanced
rheumatoid arthritis and that the evidence here may be
clouded in terms of this evaluation by the onset of |
additional osteoarthritic changes; |

Next I’d like to discuss prevention of
radiologic progression.

This was prospectively defined in the protocol
as an increase from the baseline in the van der Heijde
modification of the Sharp score greater than the inter-
observer measurement error of progression, the SDD, between
the two readers as determined by using the limits of
agreement methods of Bland and Altman of 1985. The SDD, as
you heard earlier, was calculated/from the two blinded
interpretation data sets for this trial as approximately
8.6.

To present this data, we’ve put together this
table. On the vertical is the percentage of patients

“"ASSOCIATED REPORTERS OF WASHINGTON
(202) 543-4809



10

11

12

i3

15

16

17

18

19

20

21

22

23

24

25

Y

88

deemed to have evidence of radiographic progressién from 0O
percent to 100 percent. On the horizontal axis, cutoff-
points were assigned, beginning at 8.6, that being the SDD,
to the 0 value, which was established when we did our
sensitivity analysis for CBER, to a negative 8.6.

Based upon these various cutoff points, we then
calculated the number of patients who would be assigned as
radipgraphic progression, first for the all infliximab
patignt group, noting that at the 8.6, 6 percent of this
patient population would be determined to have evidence of
radiographic progression for all infliximab patients. This
progresses up to 47 peréent of theseapatients would be
determined to have evidence of radiographic progression at
the 0 percent cutoff, and finally at the negative 8.6,
virtually 100 percent of these patients would have evidence
of radiographic progression.

Comparing this now to the placebo arm, where 31
percent of these patients would be determined to have
evidence of radiographic progression at é.s, an approximate
30 percentage point difference, to 80 percent of these
patients who would have evidence of radiographic

progression at the 0 cutoff point, again approximately a 30

‘percent difference. As you can note, at each area along

this, there’s an approximately 30 percentage point

difference between the all infliximab regimen as compared
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to the methotrexate/placebo arm. To the right of this, you
can see they obviously progress closer as we lose a number
of patients in this evaluation.

The selection of any cutoff point in a singular
fashion is very limited in this type of evaluation. We
must be very careful to look at the entire population and
look at the various cutoff points as we assess this.
Selection of any individual statistical number is
interesting, but again limitéd in this. Whether you
titrate that in terms of the clinical evaluation or purely
a statistical model, one has to be very careful to look
across the spectrum of the population.

This concludes my presentation of the
radiographic analysis. I’1ll ask Dr. Matthews to come back
and continue. Thank you. |

DR. MATTHEWS: The topics I’d like to cover in
the review of the clinical data include the efficacy data
generated in ATTRACT through week 54, with focus on the ACR
response, the data in support of improvement of disability,
and then also to discuss some of the clinical data in
conjunction with the data for radiographic response, and
then again to conclude with the safety data.

This table presents the ACR response both at
week 30 and at week 54. As you can see, at week 30, a
greater proportion of patients treated with infliximab and
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methotrexate achieved an ACR response than those patients
treated with placebo and methotrexate. These differences
were statistically significant. As pointed out, at week
54, again a higher proportion of patients treated with |
infliximéb compared to placebo achieved an ACR 20, and you
can see a dose response.

Now, this table provides some idea of the
durability of response using the ACR20 as an outcome
measure for the different dosing regimens. If you focus on
the 3 g 8 week dosing regimen, you can see that one-third
of the patients had a response both at week 30 and at week
54. 9 percent of the patients gained a'response between

week 30 and week 54, but 17 percent of the patients, or 15

patients, lost their response between week 30 and week 54.

If you now look at the 10 milligrams per
kilogram every 8 week dosing regimén, you see that 43
percent of the patients had a response both at week 30 and
week 54. 16 percent of the patients gained a response, and
in contrast té the 3 g 8, only 8 patients lost their
response betWeen week 30 and week 54.

Now, these differences in durability of
responses between the 3 and the 10 milligram per kilogram
every 8 week dosing regimens may be related to the
pharmacokinetics. This slide presents the trough

infliximab concentrations along the vertical axis in a

ASSOCIATED REPORTERS OF WASHINGTON
(202) 543-4809



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

91

logarithﬁic scale for several of the time points along the
horizontal scale in the weeks, again for the 3 and the 10
milligram every 8 week dosing group.

In these analyses, patients were categorized
into three responses, either low, medium or, say, high.
The open circles represent patients who never achieved an
ACR20 response at that visit. Patients represented in the
closed circles are those who achieved an ACR20 response or
greater, but less than an ACRS50 response. Patients
represented by the closed boxes represent patients who
achieved an ACR50 or greater response.

For both dosing regimens, patients who had
detectable serum trough levels of infliximab achieved an
ACR20 response or greater. If you look at the 3 milligram
per kilogram every 8 weeks, you can see that patients who
failed to achieve an ACR20 response tended to have low or
even negligible detection of serum trough levels.

I’'d now like ﬁo move on to the data for the
disability. This is the measurement of Health Assessment
Qgéstionnaire data. I just would like to refresh
everyone’s memory regarding.this. There are eight
categories that consist of about two to four questions per
cateéory. The eight categories are dressing and grooming,
arising, eating, walking, hygiene, reach, grip, and then

just general activities. The patients are asked to score
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anywhere from 0 to 3 for the different questions that
compose these categories. A score of 0 implies that they
have normal activity; 1, they feel that their activity is
adequate; 2, they feel that that activity they’re limited
in; and 3, they just feel that they’re unable to perform
that task without some assistance. The final score is from
0 to 3 because it’s added up and averaged.

The prospectively defined analysis for HAQ in
the ATTRACT trial was an area under the curve analysis
where the mean HAQ scores for each of the observation
periods were added up and then diyided by the total time of
observation. As you heard, there was a statistically
significant difference at week 54 for the area under the
curve measurement between patients treated with infliximab
compared to those treated with placebo.

We conducted an additional analysis, a landmark
analysis, where we measured the change from baseline and
week 54 for the HAQ score. Where patients had a missing
data point at week 54, we carried forward their last
observation. In these analyses, we did multiply the
differences between baseline by negative 1, so that in
these analyses, a positive value does imply improvement.

As shown on this table, the median change from
baseline for patierits treated with infliximab is higher

than those treated with placebo.
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Now I’d like to present some analyses of the
clinical data in conjunction with the radiographic data.
For .these analyées,wwe defihed radiographic progression as
patients who had an increase from their baseline van der
Heijde modification of the Sharp score or if they had a
missing van der Heijde-Sharp score.

We looked at the radiographic data in
conjunction with the two clinical response measurement
outcomes, namely the ACR20 and the area under the curve
analysis of the HAQ.

This two-by-two table compares the ACR response
by ACR20, yes and no, té the x-ray pfogression. Just to
reiterate, progression here is an increase from the
baseline score for x-ray or if there were missing data.

If you focus just on the ACR20 responders,
there were 176 patients who responded to an ACR20. Of
these, 52 percent, or 91, had no x-ray pfogression by this
analysis. However, 85, or 48 percent, of the paﬁients did
have some x-ray progression even though they did have a
:esponse'by ACRZO.

If you look at the first row for patients who
had no x-ray progression, there were 150 patients who had
such an outcome, and 91, or 61 percent, of these patients
also had an ACR20 fesponse. But it’s medically noteworthy,

though, that 39 percent, or 59, of these patients who did
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not have x-ray progression failed to have an ACR20
response.

We next looked at a correlation between the ACR
response and a change in x-ray score. If you look at
patients who had an ACR20 response compared to those who
did not, you can see that their mean change from baseline
X-ray score was lower compared to those who did not have an
ACR20 response by week 54.

We also did the same anaiysis for ACR50, and
again you can see the patients who achieved an ACRSO
response had a léwer mean change fromvtheir baseline x-ray
score.

We also looked to see if patients with most
improvement in the HAQ score had a difference in their mean
change of x-ray score from baseline compared to those
patients who did not have as great a response for HAQ. In
this analysis we calculated the area under the curve for

each of the patients and looked at the topilo percent,

those patients who we expected would have the best area

under the curve response for HAQ, and compared those to the
remainder of the patient population. As you can see, the
patients who did have aibetter response, the top 10
percent, did have a smaller mean change in their x-ray
score from baseline.

I’'d now like to move on to the safety database.
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You’ve heard a lot of this, so I hope that this will just
sort of summarize it for you. Our focus of attention for
this presentation then is deaths, malignancies, infections,
autoimmune phenomena, and infusion reactions. |

| There were eight deaths that occurred through
week 54. Five deaths occurred prior to the week 30 time
point, and then three occurred subsequent to that. As far
as I’'m aware, there are no further deaths after the week 54
time point.

Three of these deaths occurred in patients who
were randomized to placebo. 5 patients had been randomized
to infliximab. One death occurred in each of the treatment
groups, but two deaths occurred in the 3 milligram per
kilogram every 4 week dosing group.

| The causes of deaths for patients who were
treated with placebo include intestinal gangrene,
arrhythmia, and cardiac failure. The deaths that occurred
in patients treated with infliximab include pulmonary
embolism. 2 patients died due to cardiopulmonary events.
There was one case of tuberculosis, and.one case of
coccidioidomycoses, or valley fever.

Because of the concern regarding the
infections, particularly what could be considered
opportunistic infections such as tuberculosis and cocci,

I‘'d like to just present a little elaboration on these
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cases.

The patient who-developed tuberculosis was a
63-year-old woman. She had been diagnosed 10 years prior
with a history of rheumatoid arthritis. She was randomized
to the 3 milligram per kilogram every 4 week dosing regimen
and had received 8 infusions of infliximab.

5 months after her randomization, she developed
feve; and weight loss, and then 2 months subsequent to
thaﬁ, during the evaluation for lymphoma actually; she
developed a cervical lymphadenopathy and presented agaiﬁ
with a history of 2 weeks of night sweats. Biopsy of the
cervical node confirmed the diagﬁosis of tuberculosis. She
was subsequently started on anti-tuberculous medications
and developed jaundice. Unfortunately, she suffered an
aspiration event and required cardiopulmonary
resuscitation, which was extremely complicated, and she
died from anoxic brain damage.

The case of coccidioidomycoses occurred in a
70-year-old woman who had had a 19-year history of
rheumatoid arthritis. She had been randomized to the 10
milligram per kilogram every 8 week dosing group, and she
had received 11 infusions of infliximab up to week 38.

She was admitted around that time with a
history of weakness, anemia, and confusion. For reasons

that I’m not clear about, she was in preparation for a
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gallbladder surgery. During that time, they found
peritoneal granuloma in culture and I believe
histopathology verified the diagnosis of cocci. I know the
culture verified it. Unfortunately, she died 1 month later
despite treatment with amphotericin.

There have been 5 patients diagnosed with
mélignancies. Three cases were reported to us by the week
30—t}me point, and all patients had received one of the 3
milligram per kilogram dosing regimens of infliximab. 3
patients had been treated with 10 q 4 weeks of infliximab,
and the malignancies that occurred were a large cell
lymphoma, a recurrent breast carcinoma, and 1 patient had
both squamous cell and melanoma.

2 patients had been randomized to the 10
milligram per kilogram every 8 week dosing regimen, and the
malignancies that occurred in these patients were a basal
cell carcinoma and a rectal adenocarcinoma.

This table provides a breakdown of the
occurrence of infections for the five treatment groups. As
you can see and as you have heard, a higher proportion of
patients treated with infliximab compared to placebo did
have occurrence of infection. When you look at patients
who were treated with an antibiotic, where it was felt that
the physician at least believed that there was an

underlying bacterial infection, again a greater proportion
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of patients treated with infliximab had a rate of
infections using that criteria. However, patients with
serious infections -- there really was no difference
between the placebo and the infliximab treatment groups.

Dr. Harriman has already presented these data
to you regarding patients treated with infliximab who had
serious infections and that occurred in 2 or more of the
patients. As you can see, pneumonia was the most common,
followed .be cellulitis, pyelo, an unspecified bacterial
infection, sepsis, and herpes zoster.

Durihg the period of ATTRACT, through week 54,
there has been one case~of an autoimﬁune, and this occurred
in a 48—year-old‘woman who had had an 18-year history of
rheumatoid arthritis. She was randomized to the 3
milligram per kilogram every 8 week dosing regimen of
infliximab. 2 weeks after her second infusion, she
developed a rash, which did resolve by month 3. However,
it recurred 1 month later, and at that time she did have a
weakly positive ANA and a negative anti-double-stranded
DNA.

There were no serious infusion reactions
through week 54 of ATTRACT. This table does represent the
infusion reactions for the different treatment groups. As
you can see and as you have heard, the occurrence of

infusion reactions was more common in patients who were
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treated with infliximab compared to placebo. Most of these
infusion reactions were nonspecific, although there were
two cases of more severe infusion reactions.

Because of the concern regarding infections, we
reviewed the post-marketing reports, focusing in on the
infections. We reviewed these data that were reported to
the agency through June 16th of this year. I believe there
were 744 reports by that time: Of these, a total of 130
were aue to infections, with 21 deaths. As you can see,
the mést common reports of serious infections were related
to the upper respiratory tract, and by this, we defined it
as bronchitis, sore throat, or sinusitis. There were lower
respiratory tract infections, 10 cases of pneumonia.

I’‘d like to point out that we did have five
cases of tuberculosis reported to us by that time point. I
reviewed all of these. As you know, if any one of you have
ever worked with post-marketing reports, they always tend
to be more frustrating because you always want to ask more
questions and you can’t get any answers. But although some
of the data is rather sparse, my review of it suggests that
all these five cases were primary cases of pulmonary
tuberculosis. There were no disseminated cases, but I have
no data regarding exposure history or potential risks for
tuberculosis.

There were 10 cases of fungal infections, and
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these included aspergillus, histoplasma, pneumocystis, and
candida. In candida, we also included oral candida.

There were 9 cases of patients reported who had
had viral infections, and these included herpes éimplex and
I believé 2 cases of CMV.

In summary, review of the efficacy data
indicates that treatment with infliximab delays the
progression of structural damage through week 54, as
measured for both erosion and joint space narrowing.

Review also indicates that treatment with
infliximab provides a durable clinical response through
week 54, as measured by the ACR20 outcome measure.

Review of the safety data suggests that the -

rate of infection is higher in patients treated with

infliximab, although the rate of serious infections were
comparable. to those patients treated with placebo. There
is a risk of infusion reactions. When you look at the
adverse events that occurred between weeks 30 and 54, there
was really no increase in the incidence of these safety
events.

So, thank you.

DR. SIMON: Thank you.

I’d like to open up for questions of
clarification to the FDA for a few minutes before our

break. Identify yourself please.
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