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P-ROGCGEEDI-NGS
(8:00 a.m)

CHAl RVAN ACKI:  Good norning. | am Thomas
Aoki, the Acting Chairman of this Commttee, the
Endocri nol ogi ¢ and Metabolic Advisory Commttee.

The topic for this norning is Fabrazyne, a
product of the Genzyne Corporation. Bef ore we |aunch
into that presentation, | would l|like the nenbers of
the Commttee, starting to ny left, to identify
thensel ves to allow the other nenbers of the Conmttee
and the audi ence to know who they are.

DR ZERBE: | am Bob Zerbe. | am the CEO
for QUATRx Pharmaceuticals, and | am the Industry
Repr esent ati ve.

DR MCLUNG I'm Mke Mdung, an

endocrinologist at Oregon Health Sciences University

in Portland.

DR FOLLMAN: ['"'m Dean Fol | man,
statistician on the Commttee, and | work at the
Nat i onal Institutes of Al l ergy and I nf ecti ous
D seases.

DR BARI SON : Laur a Bari soni ,

S AG CORP.
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r enopat hol ogy.

DR SCHADE: David Schade, University of
New Mexi co School of Medi cine.

DR, FLEM NG Thomas Flem ng, University
of  Washi ngt on.

DR WOOLF: Paul Wolf, Crozer Chester
Medi cal Center, an endocri nol ogi st.

VB. KNOALES; Kat hy Know es, Heal th
Information Network, Seattle, Washington, Consuner
Representati ve today.

DR JONAS: Adam Jonas, Harbor-UCLA
Medi cal Center.

CHAl RVAN AKX : Tom Aoki, University of
Cal i forni a- Davi s.

DR TEMPLETON- SOVERS: Karen Tenpl et on-
Soners, Acting Executive Secretary for the Commttee.

DR JENNETTE: Charles Jennette, renal
pat hol ogi st, University of North Carolina.

DR VWATTS: Nel son Watts, University of
G ncinnati .

DR LEVI TSKY: Lynne Levitsky, pediatric

endocri nol ogy, Mass Ceneral Hospital.
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DR SAMPSON: Al l an Sanpson, Departnent of
Statistics, University of Pittsburgh.

DR HUNSI CKER, Larry Hunsi cker,
nephrol ogi st fromthe University of |owa.

DR. SCHNEI DER: Jerry Schnei der,
Uni versity of California-San D ego.

DR GRADY: Deborah Gady, the University
of California-San Franci sco.

DR KAISER  Jim Kai ser, nedical reviewer,
FDA.

DR WALTON: Marc Wal ton, FDA

DR \EI SS: Karen Wiss, Food and Drug
Adm ni strati on.

DR. TEMPLETON- SOVERS: The follow ng
announcenent addresses the issue of conflict of
interest with regard to this neeting and is nade a
part of the record to preclude even the appearance of
such at this neeting.

Based on the submtted agenda for the
meeting and all financial interests reported by the
Commttee participants, it has been determned that

all interests in firnms regulated by the Center for
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Drug Eval uation and Research which have been reported
by the participants present no potential for an
appearance of a conflict of interest at this neeting
with the foll owi ng exception

Dr. Adam Jonas has been granted a limted

wai ver under 18 U S . C 208(b)(3) for his consulting
for his appearance for the sponsor on unrelated
matters. He receives between $10,001 and $50,000 a
year. The limted waiver allows D. Jonas to
participate fully in the discussions wthout voting.
A copy of this waiver statenent nmay be obtained by
submtting a witten request to the agency's Freedom
of Information Ofice, Room 12-A-30 of the Parklawn
Bui | di ng.

In addition, we would like to disclose
that Dr. Robert Zerbe is participating in this neeting
as an Acting Industry Representative, acting on behalf
of regulated industry. Dr. Zerbe reports that he owns
stock in Genzyne Corporation as part of a Saloman
Smth Barney nmanaged account.

In the event that the discussions involve

any other products or firnms not already in the agenda
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for which an FDA participant has a financial interest,
the participants are aware of the need to exclude
t hensel ves from such involvenent, and the exclusion
w Il be noted for the record.

Wth respect to all other participants, we
ask, in the interest of fairness, that they address
any current or previous financial involvenent with any
firmse whose products they may w sh to comment upon
Thank you.

CHAl RVAN AKX : Thank you. Wt hout
further ado, I would like to ask Dr. John H Il to nake
a brief introduction.

DR HILL: Thank you all for being in
att endance today. W are here to discuss CGenzyne's
BLA application for Fabrazyme, reconbinant human al pha
gal actosi dase for the treatnment of Fabry's disease.

| am John Hll, Chairman for the CBER
Review Commttee for this BLA subm ssion, presenting a
brief overview of the OCMC portion of Genzyne's
appl i cation.

CBER received GCenzyne's application on

June 23, 2000. Since CBER received this BLA
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application, a review process enconpassing extensive
i nteractions between CBER and CGenzyne has taken pl ace.
CBER revi ews have rai sed nunerous coments during the
course of this BLA review These comments have been
communi cated to Genzyne in several conplete response
letters.

The first conplete response letter in
Decenber 2000 from CBER to Genzyne acknow edged the
findings presented were robust but, because of
hi stol ogical effects, may not be uniform Ant i body
formati on was w despread and mght lead to dimnution
of long termeffects.

There is concern whether a prediction of
long term efficacy was sound and whether there would
be a favorable risk/benefit balance wth chronic
adm ni strati on. These concerns led to the need for
additional data to be submtted.

Genzynme responded to CBER s comments by
submtting additional information wth a conplete
response in April 2001. CBER s review of this
information culmnated in the second conpl ete response

letter in Cctober 2001, which acknow edged that the

SAG CCRP
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additional information had alleviated sonme concerns
regarding the breadth of the cell types affected by
the treatnment, and again highlighted the need for an
adequate verification study under accel erated approval
and the inportance of denonstrating that Genzyne's
proposal plan was feasible to successfully conduct.

Genzynme's response to these requests were
conpleted in My 2002, and included |onger term
hi stology data and partial data supporting plans for
historically controlled study.

CBER s review of this information was
conpleted in June 2002, at which tine a third CR
letter was issued which highlighted the need for the
conplete data and analysis supporting the historical
control proposal

Genzynme's response to these requests were
conpleted in Cctober 2002, supplying CBER with the
conpl ete hi stori cal dat aset and anal yses and
addi ti onal |onger term histol ogical data.

The review of this information is the
subject of the current review cycle, and includes the

information submtted by Genzyne in the last part of
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2002, including a revised proposal for analyzing the
hi stori cal dataset.

There have been -- There have, in fact,
been di scussions, requests and responses between CBER
and Genzyne on a nore frequent basis than reflected in
just these official regulatory ml estones. | guess,
to summarize, this interactive review process is stil
ongoi ng.

I would now Ilike to summarize the
bi ochem cal features of the drug substance. Fabrazyne
is a reconbi nant human al pha gal actosi dase expressed
in the continuous Chinese hanster ovary or CHO cell
l'ine. Al pha gal actosidase exists as a honodiner
conpri sed of two approxi mately 50-kil odalton subunits.

The am no acid seguence for t he
reconbi nant enzyne is identical to the sequence for
t he endogenous enzyne. Finally, there are three N
I i nked gl ycosyl ation sites.

Review of the CMC information provided by
Genzyme indicates that this is a well characterized
pr ot ei n. There are no outstanding review issues

concerni ng the direct substance.
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I would now |ike to sumarize the
properties of the drug product. Each vial of drug
product is filled with 7.4 mls of a mannitol,
phosphate buffer containing 5 mlligrans per m| al pha
gal act osi dase. The drug product is supplied as a
| yophilized powder in a single use vial.

The 1yophilized product is reconstituted
with water for injection to final concentration of 5
mlligramse per ml| prior to use. There are no
out st andi ng revi ew i ssues concerning the drug product.

Finally, I would like to acknow edge the
menbers of the CBER review team and thank them for
their t hor ough revi ews. That conpl et es ny
presentation.

CHAl RVAN ACKI : Thank you, Dr. HII. I
now would like to start the sponsor presentation,
starting with the introduction by Aison Lawon,
Senior Vice President, Regulatory Affairs and Quality
Syst ens.

M5. LAWION. Can everybody hear ne here?

Ckay, good norning. My nane is Alison

Lawton, and | am Senior Vice President for Regulatory

SAG CCRP
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Affairs at Genzyne Corporation. | would like to start
this norning by providing a brief introduction and an
overvi ew of our presentation.

So after ny brief introduction, Dr. Mark

ol dberg will talk about Fabry's disease and the
Fabrazyme clinical devel opment program Dr. Rennke
will then talk about the rationale for the renal

pat hol ogy endpoi nt. Dr. Goldberg will then return to
the podiumto talk about the safety and the Phase |V
clinical program for Fabrazyne, and then Dr. Rubin
will discuss the statistical mnmethods for setting
clinical benefit in our Phase IV program

Finally, I wll return to the podium to
| eave you with sone thoughts for consideration in
addr essi ng the FDA questions today.

As well as the speakers with us today, we
have a nunber of |eading experts in their fields with
us who are available to answer questions from the
Commttee, and their nanes and areas of expertise are
shown on this slide.

Just to provide you a brief overview of

the regulatory history for Fabrazyne: Fabrazyme has

SAG CCRP
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orphan designation and, in fact, at Genzyne it is what
we like to termultra orphan where there is less than
5,000 patients in the US. conpared to the cutoff of
200, 000 patients for a standard orphan drug.

It has fast-track status, and the BLA was
filed in June of 2000, as you previously heard. The
BLA was filed under accel erated approval based on nany
di scussions wth the FDA and the agreenent on
assessing a surrogate endpoint in the pivotal clinica
trial.

At the time the BLA was filed, it was
given a priority review. Fabrazyne is approved in 26
different countries currently around the world,
including the European Union where it was approved in
August of 2001.

The proposed indications of Fabrazyne is
as long term enzyne replacenent therapy for patients
with a confirnmed diagnosis of Fabry disease, but very
specifically, Fabr azynmne treats t he under | yi ng
pat hol ogy of Fabry disease by significantly clearing
G.-3 to normal or near normal |evels fromthe vascul ar

endot hel i um of the kidney, heart, and skin.

SAG CORP
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W have two key objectives during our
presentation to the Commttee this norning. One of
those objectives is to outline for you how we
currently neet the requirenments for accelerated
approval , and this 1is the various aspects of
accel erated approval just shown here, and we wll
cover each one of those during our presentation.

The second key obj ective of our
presentation this norning is to actually address what
we consider to be five key issues. Al though you have
four questions in front of you with many subparts to
them we believe there's really five key issues that
we Wil |l address during our presentation.

Now | would like to hand over to Dr. Mark
ol dber g.

DR GOLDBERG Good norning. | would like
to first give you a brief overview of Fabry disease,
and then | wll describe to your our clinical
devel opnent program and not only what we did but why
we chose to do it.

Fabry disease is a rare, legal, X-Iinked

inborn error of metabolism for which currently only

SAG CCRP
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palliative therapy is available. It is due to a
mutation in the gene which encodes the enzyne al pha
gal actosi dase-A.  This results in a markedly deficient
enzyne activity, which in turn Jleads to sone
accunul ation of neut r al gl ycosphi ngol i pi ds, in
particul ar gl obot ri aosyl ceram de, whi ch I Wil |
abbreviate G- 3.

The @G.-3 accunmulates in nultiple cel
types, and ultimately culmnates in end organ
i mpai r ment . Now when one carefully correlates the
clinical manifestations of the disease wth the
underlying pathology, it becones <clear that the
vascul ar pathology ©plays a critical role in many of
t he nost devastating mani festations of the disease.

Specifically It IS t he abnor mal
accunul ations of G-3 in the |ysosonmes of the vascul ar
endothelial <cells that leads to this ultimte end
organ damage, and | wll discuss, along with Dr.
Rennke, in nore detail this pathophysiology during the
presentation.

| think it is worth noting that the

clinical pathological correlation in Fabry di sease has

SAG CORP
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certain simlarities to other diseases such as
hyperchol esterol ema and di abetes. In all three of
t hese diseases, significant pathol ogical abnormalities
are seen for many years, and they continue to progress
until there is such significant underlying pathology
that the end organs ultimately begin to fail.

Addi tionally, i ke in t r eat ment of
hyperchol esterolema and in diabetes, in treatnent of
Fabry disease with the effective therapi es one can see
dramatic reductions in pathological markers in a
relatively short period of time, but it takes nmuch
| onger peri ods of observation to denonstrate
i nprovenent in end organ danmage.

| would now like to focus specifically on
the clinical pat hol ogi cal correlations in Fabry
di sease. It is very informative to focus on certain
subsets of the Fabry popul ati on.

The first subset that | would like to talk
about are the classical phenotype. These patients
have virtually no residual enzyne activity.
Pat hol ogically, their endothelium cells have very

ext ensi ve accunul ations with G- 3.

SAG CORP
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Cinically, t hey often pr esent in
chil dhood with severe pain, this both in the form of
acroparesthesias and pain crises which are episodic.
Interestingly, over tine these decrease and in sone
instances conpletely resolve in a subset of these
patients.

Now as | nentioned before, the ultimte
end organ danmage occurs later in life. It usually
begins in the fourth and fifth decades, although there
IS some heterogeneity. Renal failure is the nost
common  reproduci ble devastating feature of t he
di sease. In fact, prior to di al ysi s or
transpl antation, patients generally die a renal death
intheir early forties.

The vascul ar conponent of this disease is
expressed in the CNS where transient ischemc attacks
and strokes occur. In addition, there is a
significant cardiac conponent, the vascul ar conponent
resulting in angi na, nmyocar di al i nfarctions.
Arrhythmas are very comon, and there is also a
hypertrophic cardi onyopathy associated wth this

di sease.

SAG CCRP
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Now there is a second subset of the Fabry
popul ation, the so called cardiac variance. Because
of the nutations that these patients have, they have a
smal | anount of residual enzyne activity. When one
| ooks pathologically, one sees mninmal endothelial
cell accumulations in their cells.

They have a nmuch mlder clinical course.
They present much later in life with cardi ac di sease,
wi th nuch less of a vascul ar conponent and nore of the
hypertrophi c cardi onyopathy. They very rarely devel op
renal insufficiency, and occasionally nay have sone
proteinuri a.

Now a third subset of the Fabry popul ation
that at tinmes has been underappreciated are the fenal e
het erozygotes. These patients -- In a recent study by
K. MacDernot, it was shown that they have significant
synpt ons. However, very rarely does one see
si gni fi cant end or gan damage such as rena
i nsuf ficiency. In this study, two percent of the
patients had renal failure.

It is very interesting when one |ooks at

the pathology in these specific patients. When rena

SAG CORP
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failure occurs, on biopsies one sees endothelial cell
i nvol venent in the kidney.

In patients -- and Dr. Rennke will discuss
this in nore detail, but in the mgjority of the
patients fenmale heterozygotes who do not have any
renal dysfunction, pathologically their endothelial
cells have mnimal, if any, accunulations of G.-3,
t hough t hey have signi ficant epi thelial cel
accunul ati ons.

This is nost likely due to the fact that,
remenber, this is an X-linked disorder and, because of
t he stochastic nat ure of X inactivation or
lionization, there may be a significant variability
frompatient to patient.

So to summarize what | have said so far
with respect to the clinical pathological correlation,
the nost severely affected, the classically hem zygote
mal es, have mnarked epithelial cell involvenent and
al so very extensive endothelial involvenent. The

mldly synptomatic and occasionally asynptomatic

patients have epithelial cell involvenent but have
m nimal to no endothelial cell involvenent.
SAG CORP
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The idea of enzyne

with Fabrazyne is as follows.

21

repl acenment therapy

Fabrazyne is a

reconbi nant form of human al pha gal act osi dase A, and

it is given to replace the defici

gi ven intravenously. It is taken

ent enzyne. It is

up in large part by

a nmanno- 6 phosphat e receptors and trafficks

appropriately to the |ysosones

where it can then

degr ade t he abnor nal accumul ati ons of

gl ycosphi ngol i pi d.

Thi s concept of enzyne

repl acenent therapy

for lysosonmal storage of disease has proven effective

in the treatnent of Gaucher's

reconbi nant form of beta gl ucocer

di sease where a

ebrosi dase has been

available on the mnmarket, Cerazyne, for a nunber of

years.
So what we wll show

with Fabrazyne therapy, we wll

you today is that,

take patients wth

very extensive both epithelial and endothelial cel

accumul ations, and we wll convert

t hat pathol ogy, as

shown here, by dramatic reductions and statistically

si gni fi cant reducti ons in

i nvol venent, and sone i nprovenent

SAG CORP
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i nvol venent, to convert the pathology to a much m | der
or even resenble that of asynptomatic patients.

Now | would like to turn to our clinica
devel opnent program This is a sumary of all the
studies that are either conpleted or ongoing. | wll
focus primarily on our Phase I-1l and our Phase 111
study and its extension.

Wr | dwi de, when one takes into account the
clinical trials, the conpassionate use and comercia
use of Fabrazyme, over 350 patients have been treated.

This represents well over 4,000 infusions, and the
| ongest patients have been on therapy for over three
years.

Qur Phase 1-11 trial assessed not only
safety but, very inportantly, dose ranging and the
i npact of dose on pharmacodynam cs. W | ooked at
several different dosing reginents, but I'd like you
to focus on three of them 0.3, 1.0, and 3.0 nyg/kg
every two weeks for a total of five doses.

We saw evidence of biological activity at
all three of these dose |evels. However, we saw the

strong suggestion of a dose response when we focused

SAG CORP
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on the reduction of plasma G-3, a reflection of
intracel lul ar enzyne activity.

At both 1.0 and 3.0 ng/kg, nost of the
patients had a reduction to normal and, in many
i nstances, undetectable levels of G.-3 after one dose,
and the plasma G.-3 levels remained at that |ow | evel
for the remai nder of the study. At 0.3 ng/kg there is
a much nore nodest and graded reduction in G.-3 over
time.

At 3.0 ng/kg we saw a nmuch greater
i nci dence of infusion associated reactions than we did
at 1.0 ng/kg. Therefore, we felt that 1.0 nyg/kg
provided the optinmal balance between safety and
efficacy, and this is the dose that we have used going
forward in our pivotal trial

Qur Phase 11l trial was a random zed,
double blind, placebo controlled trial. It was a
multi-center trial conducted at eight sites in four
countries in the United States and Europe. A total of
58 patients were enrolled and random zed. Twenty-nine
were random zed to Fabrazynme at 1.0 ng/kg every two

weeks, and 29 were random zed to pl acebo.
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It was a 20-week study, and at the
conpl etion of the study patients were eligible to roll
over into an open-label extension trial in which they
woul d be followd for an additional 54 nonths. Thi s
provides a total duration of exposure and foll ow up of
these patients to five years, for which we are
commtted to followi ng these patients.

It is inportant to appreciate that all 58
patients chose to roll over into the open-|abel
extension trial

Now, obvi ousl vy, the primary endpoint
selection for this trial was of critical inportance.
It's sonething that we gave great thought to, and I
would like to walk you through our thinking as we

arrived at our primary endpoint.

As | ment i oned, pain is often the
presenting feature of this disease. So we thought
about using pain as a primry endpoint. However, it
IS subjective. It is episodic, and as | nentioned to

you, it occasionally spontaneously wanes over tine.
Unfortunately, there is no validated pain

instrunments in Fabry disease, and very inportantly,
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when we | ooked at the statistical power that would be
required to do an appropriate trial, we felt that this
wold require a very large trial, particularly for the
relatively small size of this patient group

W next |ooked at considering the cardiac
or cerebrovascul ar events as a primary endpoint. Here
the problem was determnation of the sanmple size and
study duration. This is not feasible, because for
these types of events the literature poorly docunents
the event rate.

Additionally, renenber, this is an X
I i nked di sease. So it is primarily male hem zygotes
who are affected the nost severely, and di seases such
as hyperchol esterema and hypertension, which are
common in these nales, represent combn concom tant
condi tions that woul d confound our anal yses.

W thought hard about renal function,
because again this is the nost comon devastating end
organ that is danmaged in this disease, and the damage
is felt to be irreversible. So the goal would be to
prevent end organ damage from occurring.

Now as | nentioned, renal function renains
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normal for many years, and then, we know from the
literature, it begins to decline over a few years. W
realized that denonstrating a significant difference
from placebo would require several years and a very
large trial, given the -- and this would be
problematic again, given the relatively small size of
this patient popul ation. Il will return, however, to
this area when | discuss our Phase 4 program

Now t he FDA has antici pated such probl ens,
and it has put in place an accelerated approval
mechanism and this was put in place so that one can
develop a clinical developnent program and it can
proceed based upon a mutually agreed upon surrogate
endpoi nt reasonably likely to predict clinical
benefit.

We, therefore, had extensive discussions
with outside consultants and with FDA, and we arrived
upon a mutually agreed surrogate endpoint that we all
felt was reasonably likely to predict «clinica
benefit, and that endpoint was the reduction of G.-3
inclusions in the renal capillary endothelium to

essentially normal |evels at 20 weeks.
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W focused on the kidney, again because
this is the organ that is nost reproduci bly damaged by
this disease. W focused on the endothelial cells for
the reasons that | discussed before. This has many
aspects of a vascul ar di sease.

W nmade very clear that we would not just
reduce the Ilevels, but actually reduce them to
essentially normal |evels. If this was going to show
clinical benefit, these vessels needed to appear
essentially normal .

This was assessed norphol ogically by Iight
m croscopy by three independent renal pathol ogists.
They were blinded to pre- and post-biopsy sanpling. A
very extensive and rigorous scoring system was put in
pl ace, which is summarized here, with a zero score
bei ng essentially normal vessels, and a score of three
woul d represent vessels that had very significant
inclusions still in them

W |ooked at a nunber of secondary
endpoint. W wanted to nmake sure that this was not an
isolated finding to the kidney endothelial cells. So

a secondary endpoint was the conposite score of the
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accunul ation in the capillary endothelium not only of
t he kidney but also of the heart and the skin.

W wanted to conplenent our norphologic
assessnment with a biochemcal assessnent, and we
| ooked at a conposite score of reduction in urinary
sedi rent G.-3 and ki dney tissue G- 3.

A third secondary endpoint was focusing on
pain, using the McGII|I Pain Questionnaire. The only
comment | wll nake here is that at the end of 20
weeks in the double-blind study, the Fabrazyne
patients showed a statistically significant decrease
in pain conpared to baseline. However, there were
simlar decreases in the placebo group, and there was

not a statistically significant difference between

gr oups.
W explored a nunber of addi ti onal

endpoi nt s. Qoviously, we wanted to look at renal

function carefully. So we followed serial serum

creatinines, glonerular filtration rates, proteinuria,
and plasma G- 3.
Now | would like to review with you our

efficacy data. Wth respect to denographics, the two
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groups were conparabl e. It is inportant to note that
the nmean age for this study was 30 years.

This is our primary endpoint. None of the
pl acebo patients, zero out of 29, achieved the primary
endpoint of a zero score. Twenty out of 29, or 69
percent of the patients who received Fabrazyne,
achieved a zero score. This was a highly
statistically significant result wth a P value of
| ess than 0. 001.

Inmportantly, it was also a very robust
result that, when one |ooked at a nunber of different
covariates, this finding was independent of study
site, of renal pathologist, of age, as well as a
nunber of additional covariates.

Additionally, this finding was confirned
in the open |abel extension trial. So when these
pl acebo patients were rolled over into the open | abel
extension and a third biopsy was perforned six nonths
into that open |abel extension, you can see that 24
out of 24, 100 percent of the placebo patients who had
bi opsi es, achieved a zero score. And inportantly, the

original Fabrazynme group -- they had a sustained
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cl ear ance. In fact, 23 out of 25 biopsies, or 92
percent, had a zero score at six nonths into the
extension trial

As | nentioned, our secondary endpoint --
one of our secondary endpoints was a conposite
reduction not only in the kidney capillary endothelial
cells but also in the skin and the heart. For each of
these types of endothelial cells independently, there
was a significant reduction from baseline to week 20,
and the conposite showed again a nmarked reduction, and
this was highly statistically significantly different
from the placebo group where there was no change,
again the P value of |ess than 0.001

Ski n bi opsi es, because they are not nearly
as invasive as heart and kidney biopsies, could be
done nmuch nore frequently. So throughout the
extension trial here, at six nonths intervals for the
first 18 nonths we did skin biopsies, and then yearly
t hereafter.

This shows you that the sane result in the
skin that we saw in the Kkidney and the sane

confirmation, that when the placebo patients roll over
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into open |abel extension, they achieve zero scores
and, very inportantly, this is sustained now out into
30 nonths of the extension trial, representing three
years of follow up on these patients.

Now FDA has raised sone questions about
the five patients here who had zero scores at one tine
and then no longer had zero scores. W do have
foll ow up biopsies subsequently on four of these five
patients, and they have zero scores at this tine.

Now we focused initially on the capillary
endot hel i al cells of the ki dney, because FDA
specifically asked us to focus on a specific cell type
that was reasonably Ilikely to predict «clinica
benefit. But appropriately, they then later wanted to
make sure this was not an isolated finding within the
ki dney, and asked us to |look at a nunmber of different
cell types as well.

So wth the sanme renal pathologists and
with those biopsies in hand, we I|ooked in the
gl oner ul us. W |ooked at glonerular endothelia
cells, the nesangial cells. W |ooked at |arge vessel

endothelial cells and interstitial cells, which play a
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critical role in fibrosis.

I n biopsies taken six nonths into the open
| abel extension, you can see, for all of these cell
types the vast, vast nmgjority, in many instances
approaching or actually at 100 percent of the
bi opsies, achieved a zero score. So this clearly
denonstrates this was not an isolated finding. It was
a much nore robust finding, enconpassing nany cel
t ypes.

Now, however, to be fair, not all cel
types clear at the sane rate, and here we are | ooking
at a nunber of the different epithelial cell types.
This is the only slide | wll show you where, instead
of showing you zero scores, |I'm showing you a
reduction in score; and even here in the epithelial
cells, they are slower to clear. But we did see
mar ked reductions in the distal convoluted tubules, in
the collecting ducts, in the snoboth nuscle cells. The
podocytes are the hardest cells to clear.

Dr. Rennke will show you sone exanpl es of
this and discuss the «clinical relevance or |ack

t hereof of these findings during his presentation.
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Now, renenber, we wanted to conpl enent the
nmor phol ogi ¢ assessnent s with a bi ochem cal
assessnent . So this is the prospectively designed
endpoi nt, secondary endpoint, |ooking for the decrease
in the ranked sum score of G.-3 accunulation in the
urinary sedinment and the kidney tissue. Once agai n,
this was achieved wth a highly statistically
significant finding, a P value of 0.003.

Plasma (-3 levels -- again, a reflection
of intracellular enzynme activity. W saw here that,
with Fabrazynme therapy, patients very rapidly had
median plasma Q-3 levels, went down well into the
normal range, in nost instances to undetectable
| evel s, and renained so for the duration of follow up.

In the open |abel extension trial the
pl acebo patients also had a simlar decrease that
remained at the sane low level for the renainder of
fol | ow up

It is inportant to note that the plasna
G-3 is an interesting marker in that it is a dynamc
mar ker based on both preclinical studies and also in

anecdot al experience in patients who m ssed a dose, we
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see that plasma G.-3 levels start to rise in a
relatively short period of tinme, in the order of
weeks. So it is an interesting way of follow ng
patients |ong term perhaps.

| now want to turn our attention to our
assessnents of renal function. W assessed inulin
cl earance, and here | am show ng you baseline and 12
months into the extension study for the placebo group
and for the Fabrazyne group. As you can see, over
this approximately 18 nonth period of time in each
group, there was not a significant change over tine in
inulin clearance.

W had a large nunber of serum creatinine
nmeasurenents over tine. These patients started wth
serum creatinine neasures well wthin the nornal
range. The nmeans were 0.8 and 0.9, and these renai ned
well wthin the normal range for the duration of
foll owup, now 24 nonths into the extension or up to
30 nmonths approximately of exposure to Fabrazyne in
the original Fabrazyne treated group.

W |ooked at wurinary protein excretion,

and specifically we focused on wurinary protein to

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

35

urinary creatinine ratios. W were very pleased to
note -- and what | am showing you here are data from
the 30 patients for whom we have values across this
| ong period of tine, over approximtely 30 nonths.

W were very pleased to see that the
median urinary protein to creatinine ratio was quite
stable over tinme. Wen we |ooked into this a little
bit further, it was very interesting that, if you
| ooked at the changes in urinary excretion -- urinary
protein excretion over tine as a function of baseline
urinary protein to creatinine ratio, those patients
that had a low ratio at baseline in many instances had
a decrease in urinary proteinuria.

This is perhaps rem niscent of t he
i mpr ovenent in mcroalbumnuria that 1is seen i
patients who have the effective ACE inhibitor therapy
for diabetic nephropat hy.

Because the pathologic changes are so
critically inportant in the study, |I would now like to
turn the floor over to Dr. Helmut Rennke, who is
Prof essor of Pathology at Harvard Medical School and

head of the renal pathology [ab at Brigham and Wnen's

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

36

Hospital, who will actually walk us through and show

us exanples of this pathology and its inportance.

DR RENNKE: Thank vyou. Next slide,
pl ease.

It is our premse that, as a result of
ongoing ischemc damage due to the vascular
accunul ation of G- 3, Fabry patients devel op

progressive secondary renal pathology, and this is
over tine. This pathology is characterized by focal
and segnent al and eventual |y gl obal
gl oner ul oscl erosi s, t ubul ar at r ophy, ext ensi ve
interstitial scarring, and eventually these changes
| ead to progressive end stage renal disease.

The clearance of vascular G-3 is our
prem se. W prevent this permanent danage through
i nprovenent of the circulation. Next slide.

| would like to show you sone exanpl es of
a pre- and post treatnent, but before | do that, |
would like to enphasize that these changes are al
pr ogr essi ve. If you take an early and a relatively
young patient, you will find that nost gloneruli in

these patients are preserved in terns of sclerosis.
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The tubules are intact, and so is the interstitial.

It is, however, the mcrovascular that
al ready shows the accumulation of G-3. Wth tinme,
this particular patient, an older patient, shows
ext ensi ve gl omer ul oscl erosi s, ext ensi ve t ubul ar
atrophy as well, as well interstitial fibrosis. So
these processes are all progressive with tine, Next
sl i de.

| am showing you now the conparison
between pre- and post treatnent exanples. What you
have here highlighted are the endothelial cells and
the peritubular capillaries with the red arrows. They
all show extensive accunulation of G.-3. Post -
treatnent, you see that this mnmaterial conpletely
di sappears form the interstitial capillaries in these
patients, and you saw already the quantitative data
that Dr. Col dberg presented to you.

This is not unique to this particular cell
type, as you know. We chose one particular cell type
at the advice of FDA. But this is also seen in other
cell types, not only endothelial cells in the

gl onerulus but the nesangial cells, the interstitial
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cells which have inportant hornonal functions, the
arterial and arteriolar endothelium the snooth nuscle
of these vessels, distal tubular epithelial cells and,
to sone extent, of course, significantly less, the
podocyt es. | will cone to that at the end. Next
slide, please.

Here you have an exanple of high power
under oil magnification of a gloneruli. Agai n
highlighted by the red arrows are the endothelial
cells, and you <can see post-treatnent there 1is
conpl ete di sappearance from the gl onerul ar endot helia
cell, as | showed you before, for the interstitial
endothelium as well as from the nesangial cells, here
as highlighted by the yellow arrows. Prom nent G.-3
accunul ation in the nmesangial cells and di sappearance
of this material in the post-treatnent biopsies. Next
sl i de.

Simlar, the effects on the interstitial

cells, as nentioned before, highlighted here again by

the arrows. Prom nent aggregates of the |ysosones,
di sappearance in the post-treatnment period. Next
sl i de.

SAG CORP

202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

39

The glonerular podocytes is a slightly
different story. Even though we saw sone significant
change in sone of the cases, the accumulation of this
material was maintained in the majority of the post-
treat ment biopsies. W think that this is not as
relevant as it appears norphologically, especially
since, if you consider the early age patients that do
have al r eady si gni fi cant accumul ati on in t he
podocytes, these patients very rarely have significant
clinical manifestation.

In particular, the proteinuria occurs
much, nmuch later in the course of the disease, and
t heref ore, we think that the podocyte or the
epithelials in the glomerulus is nuch better protected
fromthis accunul ation. Next slide.

Here is an exanple that was published
i ndependently sone years ago of a patient -- of a
person that was considered as a potential kidney
donor, and this patient was eventually studied by
bi opsy. They showed, even though the patient was
conpletely asynptomatic -- this was a wonman, by the

way, retrospectively, of course, a heterozygote --
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there was extensive infiltration by the G-3 in the
podocyt es. However, this patient did not manifest
significant renal -- and her renal function was
entirely normal.

There are other studies in the literature
of small groups of patients or isolated case reports
in which the sanme phenonenon has occurred, nanely
presence of significant epithelial cell accumulation
of G-3 in heterozygotes with a cardiac variant, if
you want, in sone cases, in which there was mni mal or
no clinical manifestation, and certainly no end stage
renal disease in these patients with the residual
enzynme. Next slide.

| summarize this by conparing the classic
Fabry patients to patients that have sone residual
enzyne, nanely the femal e heterozygote, as previously
showmn, or the cardiac variant. What these two
subgroups have in comon is they do have residual
enzynme activity, but they have no or mninal
endot helial involvenent, and these patients in general
do not devel op renal synptonmatol ogy or end stage renal

di sease
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In contrast, classic Fabry patients do not
have residual enzyne activity. They have, of course,
significant endothelial involvenent and progressive
renal di sease. All three groups, however, have
significant podocyte and tubule accunul ation. Yet in
the groups with mninmal endothelial involvenent, there
IS no progressive renal disease.

So from these observations from the
literature, we conclude that the fermal e heterozygotes
and the cardiac variants, since they have residual
activity, they have no significant endothelial G.-3
accunul ation and, hence, the disease overall is nmuch
nmore benign, and certainly end stage renal disease
occurs very, very seldom

Dr. ol dberg.

DR GOLDBERG | would now like to review
the safety profile for Fabrazyne.

There are only tw types of related
adverse events that occur to a statistically
significant greater degree in the Fabrazyne treated
patients conpared to placebo, and these were fevers

and chills or rigors.
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These were part of a synptom conpl ex of
i nfusion associ ated reactions. These were mld to
noderate in severity. They were generally transient
in nature, and they were nmanaged conservatively,
usually with antipyretics such as acetam nophen and
ant i hi st am nes.

| mportantly, the nunber of patients
experienci ng I nf usi on associ at ed reactions has
decreased over tine, and it is worth noting that these
i nfusi on associ at ed reactions usual |y fol |l ow
seroconversion with 1gG anti bodi es.

| show you on this slide exanples of what
| just said on the previous slide. On the x axis is
visit nunber. What | am showing you here is the
pl acebo population from our double blind, Phase 3
st udy. So you can see, during the placebo period,
shown in green her e, t he patients haven't
seroconvert ed.

They roll over to open |abel therapy at
this point, and you can see subsequently there is an
increase in the percentage -- This is a cunulative

percentage of patients who seroconvert, and you can
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see over the first several visits the vast mgjority
seroconvert, and then it stabilizes out.

Onh the heels of this 1gG seroconversion
there is an increase in the frequency of fevers and
chills or rigors, and this subsequently decreases over
time to very low |l evels and renai ns so.

Now | do want to talk a little bit about
the 1gG seroconversion. It is quite inportant.
Fifty-two out of the 58 patients developed 119G
anti bodies. The nedian tinme to seroconversion was SiXx
weeks. The nedian tinme to peak titer was just under
t hree nont hs. Then subsequently, over half of the
patients have had declines in their antibody titers.

Very inportantly, over the past year we
have seen patients continue to have declines in those
titers, and in fact, seven patients have tolerized.
By tolerized, our definition of that is that there is
no detectable antibody to Fabrazynme on two consecutive
radi oi mmunopr eci pitation assays. Al so, inportantly,
there is no evidence of imune conplex disease
clinically, pathologically, or by |laboratory testing.

Now a critically inportant question, one
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which is being addressed to the panel today, is does
this 1gG seroconversion inpact efficacy? | would now
like to show you, based on several independent |ines
of evidence, that this does not inpact efficacy.

First of all, if one |ooks at the double
blind trial and we look at the ability to achieve a
zero score based on whether a patient seroconverted or
not, there is no significant difference in the ability
to achieve a zero score. In fact, the P-value is
1. 00.

Very I nportantly, we see sust ai ned
cl earance fromtissue and plasma G.-3 now up to three
years. |In fact, we have just very recent data that we
haven't even submtted to FDA yet that shows that at
30 nonths into the extension trial, so three years of

followup, the skin biopsies continue to show zero

scor es.

Also, | would point out that one should
t hink about the plasma G.-3. | nmentioned before a
very dynamc mark in that, if you mss one or two
doses, your plasma G.-3 levels begin to rise. Yet

even though patients seroconverted very early in the
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course of treatnent, we have data out over a year
show ng that plasma  G.-3 levels remai ned at
undet ect abl e | evel s.

Then additionally, renal function has
remained stable in the vast majority of the patients
during the foll ow up

Now the FDA on page 32 of their briefing
docunent does focus on three patients who had high
peak antibody titers early on in the study and had a
decrease in the area under the curve of Fabrazyne
concentration.

W have data that we would be happy to
share with you which denonstrates that these aren't
the only patients with these titers and that patients
with very simlar titers had actually an increase in
the area under the curve, and we think that this
change in the area under the curve over tinme is a
bi ol ogi cal variable that is independent of titer.
However, nost inportantly, this reduction in AUC in
these three patients that have been highlighted does
not inpact efficacy, again following these patients

out for three years.
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So you can see skin biopsies at 24 nonths,
here at 18 nonths. The last biopsies are all zero
These patients also all achieved a zero score in the
ki dney capillary endothelium Their renal function
has remained stable as well, again indicating that 1gG
seroconversi on does not inpact efficacy.

Now we did Ilook at hypersensitivity
reactions, particularly when patients had certain
synptons such as pruritus or urticaria. In so doing,
we identified two patients who, by an in vitro assay,
were | gE positive. Both of these patients have been
successfully rechallenged w thout significant adverse
events.

Three patients were identified who had positive
skin tests. Two of these patients have been
rechal | enged, one wi thout any problem whatsoever, and
the other had simlar problens to what they had
initially. This was primarily pruritus or wurticaria
and mld bronchospasm and we are still working with

those physicians for this patient to try to

successfully rechal l enge the patient. One patient is
still awaiting rechall enge.
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So in sumary, less than 1.4 percent of
the patients who have been exposed to Fabrazyne have
had either |1gE seroconversion or skin test positivity,
and nost inportantly, no patient has experienced signs
consi stent w th anaphyl axi s.

Now wth respect to serious adverse
events, in our randomzed double blind placebo
controlled Phase 3 trial ten serious adverse events
were reported, five in the placebo group, five in the
Fabrazyme group.

None of these serious adverse events were
reported by the investigators to be related to
t her apy. In fact, the nobst common serious adverse
event was related to the biopsies of the kidney and
the heart that were perforned.

There has only been one death reported
that was possibly related to Fabrazynme, and in that
instance it is inportant to note that this patient had
known severe heart disease prior to receiving the
Fabrazyme, had a history of arrhythmas, in fact had a
pacemaker inplanted, and died at honme ten days after

| nf usi on Nunber 29.
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So to summarize safety, the nost conmmon
adverse events were primarily fevers and chills
associated with these infusion reactions. They were
generally mld to noderate in severity. They were
usual |y managed conservatively, and they decreased
over tine.

Al t hough t he majority of patients
devel oped [1gG antibodies, this did not I npact
ef ficacy. No pati ent experi enced si gns of
anaphylaxis, and the long term use of Fabrazyne is
wel | tolerated.

Now when Ms. Lawton talked 1in the
i ntroduction about the accelerated approval nechani sm
and what is required of it, one of the requirenents is
that it is incunbent upon the sponsor to undertake
Phase 4 trials that verify and confirm the clinical
benefit.

Genzyne t akes this conmmi t ment very
seriously. I would now like to describe for you our
Phase 4 program

First, you wll recall, our Phase 3

patients had a nean age of 30 years. Mbost of them had
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normal -- did not have clinical manifestations of the
di sease, though it had very significant underlying
pat hol ogy. Qur goal there was to prevent further
pat hol ogi cal accurmul ations and avoid, for exanple,
renal danage.

In order to assess changes in clinical
function over a shorter period of tinme -- and I'm
still talking about several years -- we focused on an
ol der patient population for our Phase 4 studies, and
the average age of this patient population is in the
md-forties.

These patients have begun to mani fest sone
clinical decline. Qur goal here is to halt the
pat hol ogi ¢ accumul ations and, in fact, reverse them
and slow or stop the rate of further decline, clinical
decl i ne.

So let ne review the design of that Phase
4 study. This is a multi-national, mlti-center,
random zed, double-blind, placebo controlled trial
Qur sanple size estimates led us to conclude we woul d
need 70 patients enrolled in this trial.

These patients would have mld to noderate
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renal i nsufficiency. There is a tw to one
random zation schenme wth tw patients receiving
Fabrazyme for every one patient who receives pl acebo.

Based on our initial calculations as well
as two interim analyses, we estimate that this study
will take approximately three years to conplete.

Now we wanted to focus primarily on
preserving renal function and build upon our Phase 3
study. However, our investigators were very concerned
that a patient could have progression of cardiac
di sease or CNS disease and still potentially be on
pl acebo.

This led us to have as our primary
endpoi nt a conposite endpoint. It was event driven
where, when patients had very clearly predefined
progression of renal, cardiac or CNS di sease, an event
woul d be declared, and the patients would roll over
onto active therapy wi th Fabrazyne.

Renenber now, we are studying a subset, a
smal | subset of an already small patient popul ation
So to conduct this study, we have utilized 34 sites

around the world. W have screened over 235 patients,
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and again nmany of these patients failed screening,
because they didn't neet the requirenents of that mld
to noderate renal insufficiency. They either had --
They were too mld or too severe.

Nonet hel ess, we identified, random zed and
infused 76 patients, and we, therefore, oversubscribed
this trial.

Now once the trial began, there were
several design issues that were raised. The nost
inportant of these related to the ethics and the
feasibility of conpleting a Jlong term placebo
controlled trial in a post-marketing setting with an
endpoi nt of irreversible organ danage.

In order to address these concerns,
Genzyme has proposed to the FDA a three-point program
to nodify this Phase 4 program and to expand it. The
first step is to develop a Fabry D sease natural
hi st ory dat abase.

One could then utilize that database and

| ook at the appropriate subset of patients to conpare

to our Phase 3 population. These are the patients
with a nean age of 30. They have significant
SAG CORP
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pat hol ogi ¢ accumul ations but not yet the end organ
damage | eading to clinical manifestations of disease.

W are going to be followng these
patients for a total of five years. So it would be
very nice to conpare their outcones to those fromthe
natural history database.

Also, to address the <concerns of the
ethics and the feasibility in the post-marketing
setting, we proposed initially to convert this Phase 4
trial to a single arm active treatnment trial, and
conpare patients to the appropriate historical
controls fromthis database.

First let me update you on the status of

our natural history study data collection. It is
conpl et e. Twenty-seven sites from around the world
were utilized. W collected data on 447 unique
patients.

The data were collected by an independent
contract research organization wth expertise in
epi dem ol ogi cal studies. They used prospectively
designed care report forms, and although -- It 1is

inmportant to appreciate that, although the data is
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historical, it 1is fairly contenporary in that 71
percent of the serum creatinine nmeasurenents occurred
after February of 1996.

Now as | nentioned, once we had this
hi storical database in place, one thing that we could
do is conpare it to the rate of, for exanple, rena
progression for the patients who are currently in our
Phase 3 trial and its extension.

Here is a prelimnary analysis that we did
using matched  historical control s, 57 matched
historical controls this database, and conparing them
to patients in our Phase 3 extension study. Ve used
as an endpoint a 33 percent or (greater increase in
serumcreatinine during a two-year peri od.

Five percent of our Phase 3 patients net
this «criteria for renal progression, whereas 11
percent of the matched historical controls net this
criterion. This shows a marked reduction. However ,
it is not yet statistically significant. W expect
that, with further followup, this wll also reach
statistical significance.

Now our Phase 4 program has evol ved. As |
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described to you, we initially proposed a random zed -
- and we have conducted and well wunderway and fully
enrol | ed a random zed, doubl e- bl i nd, pl acebo
controlled, Phase 4 trial. Because of the ethics and
feasibility concerns that were raised, we initially
proposed to convert this to a single arm open | abel
treatnment versus a historical control.

The reason for this proposal was that it
has the advantages that it allows all patients to be
treated, and it obviates the feasibility and ethical
concerns. However, the FDA had concerns about this.
They are well delineated in their briefing docunent,
and I'm sure we wll have a healthy discussion of
t hese today.

These concerns f ocused on t he
conparability of the groups and the conprehensiveness
of the data. W appreciate these concerns. They are
under st andabl e, and in order to address these
concerns, we began a collaboration with Dr. Don Rubi n,
who is the professor -- he is the Loeb Professor of
Statistics and Chairman of the Departnent of

Statistics at Harvard University.
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Dr. Rubin has extensive expertise in
matching algorithns for historical controlled trials,
particularly propensity scoring matching algorithns.
He also has great expertise in inputing data.
Together wth Dr. Rubin, we have nost recently
proposed to the FDA not a traditional historica
controlled trial, rather a random zed, bl i nded
pl acebo controlled trial that we have underway now,
but nodifying and supplenenting it wth carefully
mat ched hi storical control data.

W believe this addresses the FDA
concerns. However, we also appreciate that there is
advant ages and di sadvantages of our original proposa
and our current proposal, and we certainly welcone
what | hope will be a healthy and vigorous discussion
during the course of the day on these different
proposal s. However, we feel that when one factors in
all the variables, the nost appropriate approach woul d
be this nbst recent approach that we have devel oped
with Dr. Rubin, and I will now turn the floor over to
Dr. Rubin to discuss this in nore detail

DR RUBIN. Thank you, Mark.
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The objective of this redesigned Phase 4
study is to nodify the Phase 4 study from a
random zed, double blind, placebo controlled design to
a blinded, two-control group design. The first
control group will be the placebo controls from the
Phase 4 double-blind study. The second control group
will be an appropriately matched subgroup from the
hi storical study.

The objective will still be to conpare
renal rates of the Fabrazynme treated patients with the
appropriate untreated controls from both control
gr oups. Next slide, please.

Now there are three stages in the proposed
anal yses that we are going to be doing. The first
stage is propensity score matching to select the
hi storical control group. Propensity scores are a
powerful technique that can be used to select
historical controls who nmatch the random zed group,
thereby elimnating or mnimzing bias between the two
groups with respect to the variables, the covariates
that were included to estimate the propensity score.

O great inportance, this design of an
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observati onal study parallels the design of a
random zed experinent, because we are blinded to the
out cone dat a. The only criteria that have been used
i s bal ancing the baseline covari ates.

The covariates that are being used in this
study, the matching covariates, are two sets. These
will be matched nore closely on the other set, but
they are basically gender, age, baseline serum
creatinine, etcetera.

W also wused matching nethods that
accounted for the mssing data. That's of sone
i nportance, because in the historical dataset sone of
these variables are sonetinmes mssing, as well as they
are sonetinmes mssing in the random zed experinent as
wel | .

The end result wll be a subset of
historical patients as conparable as possible to the
set of the randomzed patients, as conparable as
possible with respect to these covariates and the
patterns of mssing data. Next slide, please.

Propensity score matching has been around

for about two decades, even though it is becomng
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especially popular in recent years. This display
shows just sone fairly recent publications in nedica
journals that wutilized propensity scores to natched
treated, and control groups. Next slide, please.

The propensity score is defined this way:

It is defined to be the conditional probability of
recei ving a t r eat ment gi ven pre-treatnment
characteristics. So it is one nunber.

The probability is estimated probability
that gets attached to each patient, both in the
random zed group and the historical control group,
that gives the probability, the estinmated probability,
that that person would be in the random zed group
versus the control group. It is just an indicator
variable as a function of all these baseline
covariates, and they can be extended to include the
m ssi ng data indicators.

Now the principal theorem of propensity
score -- that's this theorem that Paul Rosenbaum and I
did in this paper in 1983 -- is the follow ng: That
if you take a group of treated and control patients

that are matched relative to their propensity scores -
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- so they have matching propensity scores -- the
di fferences between the two groups, on average, cannot
be due to the observed covari ates. This will becone
clear in the next transparency, | believe.

Wat this transparency shows are the
propensity scores, the values of propensity scores --
this axis is propensity scores -- for the random zed
patients, the 69 randomzed patients that were
available at the tine that this analysis was done in
Novenber and the propensity scores for the 85 chosen
hi storical controls.

That IS, of the full dat abase  of
historical controls, there are 85 who had propensity
scores sort of wthin the range of the random zed
patients. O these random zed patients, about two-
thirds of themare treated with Fabrazyne. About one-
third are placebo controls. So one-third of these
guys up here -- Randomy, one-third of them are going
to be placebo controls. Next slide, please.

What these vertical lines display is what
happens when you sub-classify, |ike standardize, on

the propensity scores. Just |ike age standardization
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except there is only one covariate that is being used,
which is this propensity score, takes the place of
age.

The claim of this principal theorem is
that, within each group -- because within this group
t hey have about the sane propensity score, within this
group they have about the sanme propensity score,
etcetera -- that within this group, even though they
only have been matched on the propensity score, they
will have the sanme distribution approximately of all
the variables going into the estimation of the
propensity score.

So, for exanple, within this group they
wi |l have about the same age, random zed controls and

hi storical controls about the sanme average age. They

wi |l have the sanme average baseline serum creatinine.
There will be the sane proportion nmale, etcetera,
et cet era.

The sane thing is true wthin this
subcl ass, sanme thing here, sanme thing here. Thi s
proposed balance in covariates is also very easily

checked, and in the docunents we did very carefully
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check it, and it works to balance the full set of
covariates that went into the estimation of propensity
score. Next slide.

The second stage of our analysis plan for
Phase 4 is to multiply inpute the mssing data.
Renmenber, there are two control groups, the historical
controls who never had access to the treatnent and
pl acebo controls while on placebo in the current Phase
4 study. But both have m ssing serum creatinine data.

The inputation of the mssing serum
creatinine data for the tw control groups wll
utilize data fromthe other. That is, the two groups
have conpl enentary patterns of m ssing data.

The Phase 4 placebo group, prior to open
| abel -- so prior to when the drug becane open |abel -
- provides uniform short term neasurenents, because in
fact, in the random zed experinment nonthly serum
creatini ne measurenents are taken.

The historical control group doesn't
necessarily have uniform short term neasurenents, but
it does provide longer term data, often greater than

two years. So look at the long term progression of
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serum creatinine. That will becone clear in the next
t ranspar ency.

This transparency displays the pattern of
m ssing data anong the 85 chosen controls. Each row
represents one of the chosen controls. This is the
basel i ne, baseline serum creatinine, which is
available for all historical controls, and each dot
represents a neasurenent for that person of serum
creati ni ne.

So sone people are incredibly dense wth
nmeasur enents; other people |ess dense, but they go far
out. They go out beyond four years, which gives good
evi dence on what the long term progression wll be. |
want to enphasize at this point, although this is the
real pattern of mssing data, and so this really gives
the true pattern of when neasurenents are taken or
not, | have still not seen any outcone data, and |
won't see any outcone data until certain decisions are
made well into the future.

Now to get a feeling for how this works

with the placebo controls -- next slide, please --
these vertical lines are aligned at each nonth. So in
S AG CORP
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the sense then that, if a historical control had the
sanme frequency of neasurenents as a placebo control,
there would be a dot at each one of these vertical
lines. But you will notice that this is for the full
three years of study, and nmany of these patients had
data far beyond the three years, and also far beyond
the point at which a patient who is in the random zed
control may go open |abel for which the data wll be
m ssi ng. This wll becone clear in the next
t ranspar ency.

Most inputation -- Wll, before the blind
i s broken, an acceptable nodel for disease progression
will be defined, for exanple, linear quadratic and one
over creatinine versus time. W wll see later why we
suspect there wll not be nuch sensitivity to the
particul ar nodel chosen, even if there is sensitivity
to the coefficients in that nodel.

Each set of nmultiple inputations wll
create one conplete dataset. | want to enphasize that
mul tiple inputation, although proposed quite a while
ago, is now becomng quite standard, taking that we

are dealing with mssing data. For exanple, it is now
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avail able in SAS. Next transparency, please.

These are hypothetical data, because they
show outconme neasurenents, outconme neasurenents of
serum creatinine, for a particular historical control
patient. So this is data that's just created to
illustrate the idea.

The vertical lines, again, are the nonthly
nmeasurenents that would be taken if this person were a
random pl acebo control. The pink dotes display actua
data, and they show the actual data for this
historical control patient of the progression of serum
creati ni ne.

The white dots are the created nmultiple
inmputations at each of the tines that this person
woul d have been neasured, had he been a random zed
pl acebo control. So there are -- At each point in
time, there are five dots that are vertically shown
which display the uncertainty in creating the
I mput ati ons. There is less uncertainty right here,
because we have a neasurenent the previous nonth.
Less uncertainty there, because we have neasurenents,

and they get nore variable and then |l ess variable and
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continue out |ike that.

So there is an envel ope of possible val ues
that cover the range of possible real values for this
historical control patient. 1In contrast, if you are a
pl acebo control, you have neasurenents every nonth
until you go open label. So you have neasurenents on
pl acebo until you are on treatnment, and then the
nmeasurenents that you woul d have had, had you renai ned
on placebo, are mssing, and they are inputed. Again,
there is nore variability as you go farther out in
time.

Go back to the previous slide just for a
second. But because of these neasurenents far out in
time for the historical controls, we have a good
understanding of what this progression is |ike. Ve
have a good trend. So -- next slide -- it is not
nearly as difficult to do this as if we had no data
fromthe historical controls.

So these patterns of mssing data are
conpl enentary. This is not purely extrapolation. W
have data of how to do this. Next transparency,

pl ease.
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The stage 3 of the analysis plan is to
conpare the random zed treated patients to the contro
groups. At the end of the second stage, there will be
conpl ete datasets for both control groups, the matched
historical control of 85 patients and the placebo
control group of 25 patients.

Wen the study is conpleted, the renal
events rates between the treated, the Fabrazyne
treated patients, and both control groups wll be
conpared; for exanple, using tinme to event analyses
within propensity score subclasses, because wthin
propensity score subclasses they have the sane
distribution of these baseline covariates that we have
been able to match on. Next slide, please.

So in conclusion, the wuse of matching
algorithnms elimnates/mnimzes potential sources of
bias from the historical controls, due to all the
coavariates that we used to estimate the propensity
score.

The use of placebo controls retains the
benefits of the random zed, controlled trial. It is

very inportant that we are retaining the placebo
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control s. It is also inportant doing the matching
that we are blinded to outcones.

Multiple inmputation allows both sources of
controls to characterize disease progression in the
absence of treatnent, and these datasets with their
m ssing data patterns are conpl enentary.

The random zed trial supplenented wth
historical control data, which is our plan, is a
powerful nethod of verifying clinical benefit in a
rare di sease when the random zed trial really nust go
open | abel .

M5, LAWON l"d like to just finish our
presentation this norning, just spend a few mnutes
just summarizing sone points we would like you to
consi der during your discussions on the questions that

t he FDA have put to you this norning.

As | nentioned earlier, you have four
guestions wth many subparts, but | am actually going
to cover five key topic areas that | think the FDA

have asked you to discuss, and go through each one of
t hose individually.

So the first area for discussion is you
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are being asked to consider the «clinical outcone
neasures and the results seen from the Phase 3
clinical trial.

| think the first thing to remenber which
we believe is very inportant is that the Phase 3
clinical trial, the double blind, placebo trial
actually conclusively denonstrated the agreed upon
primary endpoint.

More specifically, I t hi nk, nei t her
Genzyme nor the FDA -- | think we agreed up front that
we would not expect to see statistically significant
i nprovenents in pain or renal function, given the
design of the Phase 3 clinical trial.

bj ective clinical neasures such as renal
function <certainly require long term data. It
certainly requires nuch |longer termdata than the five
nmonths duration of the Phase 3 clinical trial. In
particular, our natural history data at the nonent
woul d suggest that it actually requires greater than
three years to see a difference in renal function

W do have encouraging trends, as Dr.

ol dberg tal ked about, that patients who have been
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receiving Fabrazyne for up to 30 nonths actually show
a slowwng in the progression of their renal disease
conpared to an untreated matched historical control
gr oup.

Fi nal |y, | want to comment that we
actually have over 24 different case series that have
been presented as abstracts on patients who have
actually shown clinical inprovenents in a nunber of
different paraneters, including renal, cardiac, and
CNS outcones, but we have really -- For the sake of
time this norning and because of the anecdotal nature
of those reports, we have chosen not to present them
but we do have all of that information with us, if
anybody on the Commttee would be interested to see
that information.

The second point which we think you have
been asked to consider is the histological endpoint
and the clearance of G.-3 from the renal capillary
endotheliumto essentially normal |evels.

| think both Dr. Goldberg as well as Dr.
Rennke very nicely described for you earlier on how

consi der abl e endot hel i um cel | i nvol vement IS
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correlated closely with nmarked synptonology in Fabry
patients, and in particular, as you reduce the
endothelial <cell involvenrent, we see a nore mld
synptomatic form of Fabry di sease.

Wat we have denonstrated with Fabrazyne
is we have certainly reduced, if not back to nornal
| evel s, the endothelial cell involvenent. So at the
very least we have shifted patients from a narked
synptomati ¢ phenotype to a nore mld phenotype of the
di sease

Specifically, we have shown this in the
Phase 3 clinical trial wth highly statistically
significant results which were very robust. | would
like to just comment that we have also repeated -- we
have also conducted an additional clinical study in
Japan as a Japanese bridging study, and all of this
data has actually been confirned in that second study
in japan.

Finally, 1 think very inportantly, in
followup to a question from the FDA, we |ooked at
many other critical cell types involved in the Fabry

pat hol ogy, and we have shown cl earance or significant
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reduction of G.-3 in those other critical cell types.

The third point for you to consider is the
potential inpact of antibodies on the long term
efficacy of Fabrazyne. | think that Dr. ol dberg,
agai n, showed you, and we have certainly denonstrated,
that we've seen sustained efficacy 1in patients,
regardl ess of whether they have seroconvert ed.

In particular, we have shown this by
sust ai ned cl earance of G.-3, both in the tissue and in
the plasnma. Very inportantly, we have also shown
stable renal function in these patients. This data is
from both the Phase 3 clinical study as well as the
long termfollowup in the Phase 3 extension study.

| nportantly, we have seen the mgjority of
patients who have seroconverted -- we've seen their
titers reduce over tine. Actually, we have seen a
nunber of patients tolerize.

W recognize that managing this is an
inportant part of treatnent of Fabry patients wth
Fabr azyne, and indeed 1in our proposed |abeling
submtted to the FDA, we do have sone details on how

we woul d continue to nonitor this.

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

72

The fourth point as far as the discussion,
t he FDA have asked for your advice on what to consider
in looking at the verification of clinical outcones.

One of the things -- |If you consider that
Fabry disease is a genetic disease where the patients
are mssing an enzyne, Fabrazyne provides that m ssing
enzynme in a reconbinant form W have shown that
Fabrazyme gets to the cells involved in the underlying
pat hol ogy of the disease, and we have shown that that
enzyne in those cells reduces the substrate to nornal
| evel s.

So it could be argued that, based on that,
our clinical endpoint in our Phase 3 trial is actually
tantanount to a clinical endpoint. If that is the
case, then verification studies wouldn't be required.

In fact, in the FDA's own gui dance they do
tal k about accel erated approval regulations would only
be used when it is essential to determne effects on
survival or irreversible norbidity. However, | do
want to comment that our strategy -- Cenzyne's
strategy, and in discussion with the FDA and in

agr eenent, has been t he accel erat ed approva
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mechani sm

So we have continued to pursue our
commtnents for the Phase 4 study. As you heard
earlier, we have fully enrolled in that Phase 4 study.

So assumng that indeed a Phase 4 study is required
to confirm the clinical outcomes, we think there are
some inportant points for you to consider when you
di scuss this aspect.

First of all, it is obviously inportant to
take into account that we have a very snall patient
popul ation of Fabry patients. Renal outcones actually
require very large nunbers of patients and long term
fol | ow up.

As we have nentioned to you, our current
Phase 4 study is fully enrolled and ongoing and,
therefore, neets the requirenments of accelerated
approval . But nost I mportantly, the proposed
nmodi fications that Dr. Rubin spoke about, we believe,
really provide an opportunity for maximum flexibility,
optinmal feasibility of a post approval setting -- in a
post approval while ensuring that still have adequate

for our Phase 4 study.
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W believe that these details can actually
be finalized in the post approval setting.

The fifth point, really, for you to think
about during the discussions with regards to the
verification of the clinical outconmes is the natura
hi story database and the data that we have collected
on the natural history of Fabry patients.

| think in FDA's questions they certainly
tal k about one of our proposals, and you heard earlier
that one of our proposals was to convert our current
pl acebo controlled trial into a historical controlled
trial. | think it is inportant just to remnd you
that that is not our current proposal.

The proposal that Dr. Rubin spoke to you
about, we believe, is actually a preferred nethod at
this point. That is really supplenenting the current
pl acebo controlled trial by using matched historica
dat a. W think this is a reasonable nethod for
verifying the clinical benefit in this rare disease
popul ati on.

W believe the proposed statistical

met hods that Dr. Rubin spoke about elimnate bias and,
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certainly, it uses all the available data that we have
to us, both from the historical database as well as
t he placebo control, the placebo patients.

| nportantly, we believe it addresses the
FDA concerns regarding the historical dataset and the
use of that dataset. But, obviously inportantly, it
will allow all patients to have access to treatnent
for their serious or |ife threatening disease.

What | would like to now do is just very
briefly go through -- In ny introduction, | touched on
the different aspects of accelerated approval. I
would like to now just show you why Fabrazyne
currently neets the requirenments for each one of those
aspects for accel erated approval .

Fabry disease is clearly a progressive and
fatal disease. Current therapies for Fabry are
palliative and, in fact, we have shown that Fabrazyne
woul d indeed provide neaningful therapeutic benefit

over these current palliative therapies.

Appr oval under accel erat ed appr oval
regulations require adequate and well controlled
clinical trials. W certainly have a multi-center
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pl acebo controlled Phase 3 clinical trial. W have
confirmed the data from this trial wth a cross-over
in the extension phase of the study as well as with an
addi ti onal study conduced in Japan.

As far as the use of a surrogate endpoint,
| think we have denonstrated to you that the
pat hophysiology involved in Fabry disease really
supports that, if you clear G&-3 from the capillary
endothelium to normal levels, that that is indeed
predictive of clinical benefit.

Finally, the last point of accelerated
approval regulations is that post marketing studies
woul d usually be underway at the tinme of approval. As
we have already nentioned, we have a Phase 4 study
fully enrolled and ongoing. W do have sone proposals
for how we can nodify this, and we believe that those
nodi fications can be conducted and finalized in the
post approval setting.

So in conclusion, currently there is no
treatnent for preventing or slowing the progressive
vascular damage and the results in end organ

destruction of Fabry disease. Fabrazyme neets the

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

77

requirenents, all of the requirenments, for accel erated
approval, and therefore, can be approved at this tine.

Most inportantly, if it is approved at
this tine, Fabry patients can be allowd access to
Fabr azyne, and we can stop t he progressive
deterioration in these patients due to their Fabry
di sease

So with that, I would like to -- That is
the end of our presentation and, obviously, we would
be happy to take questions fromthe Commtt ee.

CHAl RVAN AKX : Thank you, Dr. Lawt on.
Are there any questions from the Commttee? Dr.
Hunsi cker ?

DR HUNSI CKER: | have one question for
Dr. Goldberg and three questions interrelated for Dr.
Rubi n.

To Dr. CGoldberg, ny question is: Wat is
your anticipation of the inpact of Fabrazynme treatnent
on the heart disease that is still present, for
instance, in the patients who have the heterozygous
form of the disease or the cardiac variant who does

not have capillary deposits but still have,
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presumabl y, nyocardi al deposits?

I realize this is sonething of an
extrapol ation, but | couldn't extract out of the data
whether there was a substantial reduction of the
deposits in the nyocytes which are al so invol ved.

DR GOLDBERG Sure. That is a very
i nportant question. First, wth respect to the
capillary endothelial cells of the heart, we did see
very significant reductions.

Cardiac nyocytes were nuch slower to
change. W have not seen -- Very simlar to the
podocytes, these long lived cells, we have not seen as
dramatic a reduction as we have with the endothelial
cells.

Nonet hel ess, we -- and |I think it is also
inportant to appreciate for the cardi ac di sease, there
is really a vascular conponent and a hypertrophic
conmponent which occurs nmuch later in life. That said,
we do have anecdotal data that we would be happy to
share with you. This cones mainly fromthe commercia
experience in Europe where, in fact, they have seen in

a nunber of series and case reports decrease in
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hypertrophy and i nprovenent in function.

Actually, | believe that Dr. Gunfeld is
here today, and | know that he has published an
exanple of this, and he may be showing that. W have
sonme slides that we would be happy to share with you
as well, if the Commttee would Iike. And Dr.
Mosci cki has those data.

DR HUNSI CKER: | leave to the Chairnman
t he question of whether we do that now or later.

CHAI RVAN ACKI : Sur e. Wy don't we have

DR MOsC CKI : As nentioned before, if |
could go ahead and have the slides, we focused our
presentation on rigorous analytic data of our own
primary data for you to consider initially. But |
think it is wuseful to look at the real world
experience that is being reported by investigators
over the past year in Europe and in Australi a.

Now agai n, this data has not been revi ened
by either us or by FDA but it has been reported at
maj or scientific neetings, and sone of it has been

publ i shed.
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In the first three slides, you can
actually see the fairly large nunber of these. There
are 24 that have cone out in this past year. Rat her
than take up your tinme with trying to go through these
individually, if you will go on, I will try to quickly

sunmari ze many of these experiences.

Dr. Gunfeld is here, | understand. So he
will cover the first. But on this slide you will see
that, in fact, there are a nunber of case series in

which patients also had abnornmal renal function in a
substantial nunmber of these cases at baseline, and
after one year of therapy in each of these, this
abnormal renal function as well as the normal rena
function has remai ned stabl e wi t hout further
pr ogr essi on.

In fact, in the bottom you can see that
the proteinuria has also been stable in those cases,
and one young patient who was 17 and had proteinuria
less than a gram for 24 hours, in fact, had a very
mar ked i nprovenent in that proteinuria. Next slide.

In this slide you can actually see that

there is also a nunber of case reports. The first on
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there is very interesting in that the proteinuria
actually resolved in a patient who had been treated
t he | ongest, f our years, had been initially
participating in the Phase 1-2 trial, and a baseline
creatinine cl earance had i nproved.

Let nme skip forward. This is nore recent
data on renal stabilization, and again | think it
makes the sanme point that | nade before. So let ne
skip forward to the cardiac, which was the enphasis of
your question.

In this case there have been a nunber of
case series from France, Dr. Qffon, and a nunber in
Germany, Dr. Breunig, in which there have been a
reduction in cardiac nass neasured after one year of
t herapy wth Fabrazyne.

For exanple, in the first case the nean
cardiac mass was reduced from 159 grams to 127. In
five out of five patients with Dr. Breunig there was a
reduction in the posterior wall thickness by a nean of
2.2 mllineters, and in one of these patients there
was a nornmalization of the baseline hypertrophy and

di astolic dysfunction.
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If you go to the next slide, here is nore
recent data from the German group which is very
carefully measuring posterior wall thickness in their
patients, and now with eight patients you can see that
there is a reasonably consistent decrease that is
beginning to occur in these patients in their
posterior wall thickness. Next.

Here are sone additional changes from many
other case reports, also substantiating very simlar
ki nds of changes. For exanple, Spinelli wth another
four patients has also shown a reduction in left
ventricul ar mass.

| wll junmp down to Gek and Gernmain, who
-- Dr. Germain is here today as well -- who describe
seven patients with a conduction defect, which is not
uncomon in patients wth Fabry disease, a shortened
PR i nterval

They were able to denonstrate that that
shortened PR interval is associated with a reduced --
the shortened PR interval was associated with an
increased in G-3 in the <cardiac tissue, which

i nproved after reduction in G.-3.
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Wal dec enphasized one of these cases,
which I will show you in the next slide, which nicely

illustrates this in which you can see a progressive

increase in the shortened PR interval. A normal PR
i nterval, [ 11 remnd you, starts around 140
m | |iseconds. This then increased steadily at the

sane tine that the ejection fraction in cardiac
function increased and was associated with a reduction
of G.-3 on the cardi ac bi opsy.

There are additional data on the next
slide regarding CNS outcones as well. For exanple
from France Dr. Q@iffon followed 11 patients over one
year of therapy. Anmong these, five had reported a
history of strokes or TIAs. Many of these were
mul ti ple and had occurred within the past year.

Duri ng t he year of t her apy and
subsequently, there have been no further CNS events.
This is interesting, because again CNS nanifestations
are specifically cerebrovascular in their nature, and
one, of course, cannot biopsy the brain in order to
| ook at the vessels. So such clinical data nay be of

use to the panel in considerations. 1'll stop there.
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DR HUNSI CKER: If I could put the other
questions to Dr. Rubin, and 1'Il preface this by
saying that the plan that you put up there is only
roughly introduced in the stuff that we got from
Genzyme and not at all -- and the FDA hasn't had a
chance to respond to it. So that we are all comng
intothis alittle bit cold.

As a consequence, | am not going to be
able to be quite as precise as |I'd like to be in
putting the question. But with respect to the
propensity scores, one of the questions that 1| had
about the earlier proposal is that, when you have
patients who cone into a study as opposed to patients
who first qualified based on your history, you realize
that you get the people as they first qualified, that
on average they are going to be earlier in the disease
than they would be if they had dropped in sort of
randomy.

Now you are correct for this with the --
in the propensity score for the creatinine difference.
My question is: Wat is your estinmate of whether the

duration of disease difference, if you will, wll be
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corrected for? Are we actually going to get people
who are properly matched up as to when we are starting
to foll ow thenf

DR RUBI N As you noted there, we chose
the point in time for each historical control that
gave characteristics closest to one of the random zed
patients with respect to baseline creatinine and the
ot her neasurenents.

So they will look simlar with respect to
t hose covari ates at baseline.

DR HUNSICKER  So in essence, you didn't
necessarily take the patients when they first
qualified, the historic patients when they first
qualified, but rather when they qualified and actually
| ooked as though they had gotten as far as one of the
ot her patients?

DR RUBI N Exactly. We have a slide on
that, but | don't think it's necessarily worth putting
it up. So each historical control -- actually, there
were several versions of each historical control
defined by which of the neasurenents wll be

consi dered the baseli ne.
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The constraint was that that baseline had
to allow himinto the random zed trial, if he had been
all owed in, and noreover, you had to have at |east one
nmeasurenent after that baseline. Corresponding to the
requirenent in the random zed trial, you have to be
willing to at | east stay for one nore neasurenent.

So anmobng each version of a historical
control, we found the closest matching random zed
person, and then used that matching random zed person
to establish the baseline date -- used that version
And as a result of that, | think that, in fact, many
of the historical controls were elimnated as not
havi ng a cl ose basel i ne match.

So in this docunent -- in the report that
was submtted, those details are there. But there
were 85 chosen controls, but there were 90 controls
who matched, and there were 117 historical controls
who had exclusion criteria to be allowed into the
random zed experinent, but of those 117, we reduced it
first to 90 as not having a good match for the
baseline value, and then reduced it to 85, because

they didn't have propensity scores that were wthin
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t he range.

So | think we have done about as good a
job as can be done to adjust for that.

DR HUNSI CKER: The second question deals
with the -- or the second pair of questions deals with
the issue of estimates of rates of progression. One
of the major concerns that one has with the historical
controls is not anything that you can correct for
statistically.

It is that the world is different today
fromwhat it was and, as you well know, blood pressure
control is better. Dr. Brenner is assured that we are
now usi ng agents that bl ockade the RA system nuch nore
consi stently.

Now this will inpact the estimates of the
rates of progression fromthe historic to the nodern.
The nethod that you proposed is now going to use
those longer termdata to fill in effectively the data
that are mssing from the random zed trial, because
the trial would be rolled over earlier.

DR RUBIN Right.

DR HUNSI CKER: To what extent will those
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estimates of sl ope that m ght be nore rapid
historically than they are presently in the whole
cohort be corrected by the data that we have fromthe
current study? In other words, will in fact that be
pul | ed down.
The question that is related to that is:

When you get to the end of the study, what fraction of
the originally planned observation tine -- Wen you
get to the point of conversion, when the study goes
open, if things go that direction, what fraction of
the total exposure tinme wll have been conpleted in
the random zed still double blind trial? So how nuch

of the information are you, in fact, going to have to

fill in fromthe historic control?
DR RUBIN Ri ght . Those are both
excel l ent questi ons. Because we will be building a

common nodel for these slopes, not necessarily linear
but just to talk about it sinply, slopes using both
the placebo controls while they are on placebo
conbined with the historical controls, you wll get
estimates of progression that are really informed by

the random zed half of the -- randomzed third of the
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historical controlled trial. They get to fill in each
ot her.

The long termresults fromthe historica

controls are used really to  nail down the
extrapol ati on. So we know what the progression is
Iike. But the levels don't have to be the sane

between the historical controls and the placebo group.

So we still do allow for sone biases between the
hi storical control group and placebo control group and
t he random zed.

It's not perfect, because the historical
control group -- but what else are you going to do? |
nmean, we are really taking into account of everything
that we can, | think, by this nethod.

DR HUNSI CKER And the fraction of the
exposure?

DR RUBIN. Pardon?

DR HUNSI CKER The fraction of the
exposure, let me turn over to soneone else who knows
nore about that, but | will say that, when you | ook at
those plots, you may get the inpression that there is

a lot of mssing data. W don't know what the
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proportions will be in the random zed group, but there
is a big difference between -- technically as well as
intuitively, between fraction of m ssing data,
fraction of data that is mssing, and fraction of
information that is m ssing.

An anal ogy would be |I decide to neasure --
Every tine you conme in, | am going to neasure your
height, and you go to the doctor, you neasure your
hei ght . Vll, if you neasure it every nonth, it my
vary a little bit, but you pretty nuch know what's
goi ng on. Even if half the height neasurenents are
mssing, it doesn't nean half the information about
hei ght is m ssing.

To the extent t hat we get stabl e
progression of serum creatinine, for exanple, in the
pl acebo controls and in the historical controls, the
mssing information will be nuch |less than the m ssing

data. But address the m ssing data proportions.

CHAI RVAN ACKI: | am going to have to ask
you to hold. W have a series of questions from
ot her.

DR HUNSI CKER: He's answering the
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question about the duration.

DR GOLDBERG If we were to change now,
we woul d have an average of 14 nonths followup of the
patients who are in the placebo controlled trial.

| should also nention, we have ACE
inhibitor data fromthe historical controlled trial

CHAl RVAN ACKI @ Thank you. Dr. Jennette.

DR JENNETTE: Several questions for Dr.
Rennke concerning the surrogate narker, the endpoint,
primary endpoint.

The zero score, in fact, is not zero. It
is referred to as essentially normal, but it is not
conpletely normal in that, as | recall, a percentage
of the nost severely affected capillaries could be
di sregarded, and there could be a few lesions in sone
endot helial cells. You mght nake that statenent a
little nore precise.

In any event, the point is that, if zero
is the score, you can't go any |ower. In fact, sone
of the patients with the zero score had sone | esions.

So especially in the followup of these patients, if

you continue to assess the pathology, how are you
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going to be able to determne if, in fact, they are
getting even better than essentially normal and/or
appr oachi ng nor mal ?

DR RENNKE: As you know, the I|ight
m croscopy iteration of these inclusions 1is not
perfect. The |ysosones sonetines can be confused by
other inclusions that nmay not necessarily be G.-3
inclusions. This is what makes it so difficult in the
proxi mal tubule, for exanple, where we didn't even
attenpt to try to characterize it, because of the
frequency of |ysosones in those particular epithelial
cells.

Com ng back to the endothelial cells, when
you see an isolated dot in one capillary, that is
basically trace or not conpletely distinguishable as
an inclusion and, therefore, an occasional capillary
occurs. | don't have the exact criteria in front of
ne, but you are essentially right, that sone
endothelial cells had a single isolated inclusion that
was considered as within the zero group. That is
correct.

DR JENNETTE: An unrelated question to
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t hat . But with respect to the sensitization of the
patients and the developnent of circulating 119G
antibodies, in sonme of the followup biopsies after
patients had devel oped | gG anti bodi es, was
i mmunohi stol ogy perforned to see if there is inmmune
conpl ex di sease welling up?

DR. RENNKE: Yes, indeed. That study was
done in Mass. Ceneral by Colvin and Collins. Bot h
i mrunof | uorescence and electron m croscopy were
perfornmed, and in no case was there evidence of inmune
conpl ex di sease in the gl onmeruli

DR JENNETTE: And one final question
which is nmaybe nore conceptual. But even if
endothelial inclusions are the best surrogate or the
best marker for |Iikelihood of an inproved outcone,
isn"t it still possible that that is really not the
site of the major injury that, in fact, leads to the
maj or deterioration of renal function and function in
other organs? Could the podocyte accumul ation or the
mesangi al accunmul ation really be nore inportant
pat hogenetical |l y, even if the endotheli al cel

inclusions are the best nmarker for outcone that you
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can neasure?

DR RENNKE: | agree that every cell is
affected by this condition, and obviously, every cell
contributes probably to organ injury. However, the
naturally occurring findings in the hem zygotes and in
the cardiac variance suggest that, for exanple, the
podocyte by itself is not that rel evant, because these
patients very seldom -- First of all, they don't
present with a nephrotic synptom which is what you
woul d expect if the podocyte was really functionally
damaged to a significant extent.

| am not saying that there is no danmage,
but clinically it has relatively little relevance,
given the information that we have on this. There is
no question in ny mnd that the presence of G-3 in
great amounts in the podocytes does sonething, but
fromthe current information that we have, it does not
lead to significant proteinuria. Fabry disease is not
known to be a nephrotic state.

Nunber two, in those patients that have

significant epithelial involvenent, they do not -- and
not endothelial involvenent -- they do not nmanifest
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significant injury fromthe glonerul ar point of view

Yes, to sunmmari ze, t here S a
contribution, but we think the contribution is |ess
than the vascul ar contri bution.

DR GOLDBERG Can | briefly just clarify
one point.

CHAl RVAN ACKI @ Very briefly.

DR GOLDBERG The nesangi al cells
actually did clear as efficiently as the endothelial
cells, and we also did a sensitivity analysis that --
you are right. It said five percent of the vessels
could be outliers. W were taking into account that
not all capillaries are necessarily profused. But as
you can see in this slide, we did a sensitivity
anal ysis where we said what if you required 96, 97,
98, even 99 percent of the cells to have a zero score
in order to be counted, instead of 95 percent.

You still see a highly statistically
significant difference.

CHAl RVAN AXKI :  Dr. Sanpson?

DR SAMPSON: | would like to follow up on
Dr. Hunsicker's question. In the current Phase 4
S AG CORP
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study, | understand you are |looking at tinme to event
as the response. So it is a hard question to answer.

If it were to be run to conpletion as
pl anned, what is the current expected conpletion date
of that?

DR GOLDBERG The | ast patient would be
enrolled in January/February of 2004 wth the
anal yses, |ocking the database and the study report --
it would go to FDA about August of 2004, and they
woul d have until early 2005 to assess it.

M5. LAWOQON, Just to clarify that, it
won't be the last patient enrolled. It would be the
| ast patient out in January '04.

DR SAMPSON: And if that study, say, were
termnated, just hypothetically, June 30th of this
year, what would be the loss in power? |[|s there sone
sort of calculation on that vis a vis the original
power planned for that study?

DR TANDON: The power of the study was
based on 14 renal events. So far we have 7 renal
events, and we think --

DR SAMPSON Could you repeat that,
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pl ease, one nore tine?
DR TANDON: The power was based on 14

renal events, and so far as of |ast week we had only

seven renal events. Qur assunptions -- | can show you
t he slide.

At the outset we put together -- This is
bl i nded. | just wanted to reinforce here that we

predicted based on interim analyses which was
performed Cctober 17 that we were expecting about five
or six renal events, and we were able to calculate the
duration of the total duration of the study. At that
timte we had only six renal events, and we predicted
the total duration is about 35 nonths, which wll be
January of next year, as Dr. Coldberg said, that the
study will be conplete in August.

So probably, we believe that if we stop
the study now or, say, in June, this wll be an
under power ed st udy.

DR SAMPSON: If you were to -- | don't
know if you have done this, but if you were to project
the event rate for, say, another six nonths, and then

ook at the difference that you powered the study at
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originally, what would be the power at that point? Do
you have any idea?

DR TANDON: If the events are all in the,

say, for exanple -- W have not broken the blind, and
| think what you are asking us: If you do an
unblinded interim analysis, what will be the power of
t he study.

W believe that, if all the events were in
the placebo group and none in the Fabrazynme group,
t hen you have a power to conclude the efficacy. But I
think that's extrenmely, you know -- You are talking
all the events in the placebo group and no events in
t he Fabrazyne group.

DR SAWMPSON: Thank you.

CHAI RVAN ACKI @ Dr. Fol | man.

DR FOLLMAN: Yes. | have a couple of
questions of clarification first.

You talked about renal events in this
st udy. Isn't it a conposite endpoint that includes
stroke, TIA and so on?

DR GOLDBERG For the Phase 4 study, it

is, but we have had discussions with the FDA The
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endpoint would be reached when there is 14 renal
events. But the endpoint is a conposite endpoint.
That is correct.

DR FOLLMAN So even if you have seven
strokes, you would be waiting for 14 renal events.
And so you woul d have 21 events?

DR GOLDBERG Yes. | can tell you that
right now there have been a total of 13 events. Seven
of them have been renal events. Four of them have
been cardi ac events and two CONS events.

It is also inportant to appreciate -- and
this is one of our secondary analyses -- the cardiac
and CNS events, just about all of them occurred
within the first three nonths of the study, in fact
sone of themwthin the first few days. Very likely,
these patients had vessels that were just about to
occlude in which Fabrazyne really didn't have a role.

So in discussions, you know, we really
wanted to focus on the renal events. W agreed that,
while it is a conposite endpoint, it would be 14 renal
events that would determ ne the duration.

DR FOLLMAN: Ckay. The second question
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of clarification is, | guess, directed toward Dr.
Rubi n.

| wasn't clear where creating a control
group of 110 patients, which would be 25 of the Phase
4 controls and 85 historically random zed controls or
if we are just taking the 25 Phase 4 controls and
i mputing creatinine data for themfor the renai nder of
followup. That will be m ssed once the study becones
open | abel .

Sois it a control group of 25 or 1107

DR RUBIN Well, the current view is that
the control group --

CHAl RVAN ACKI : Could you raise the mke
up a little bit?

DR RUBI N Ckay. The current view is
that the <control group wll ~consist of all 110
possible controls, both the placebo controls and the
historical controls, but the analysis can still
reflect that there are differences between those two
groups. So that's where the anbiguity arose. So that
when you have two control groups, there are indicator

variables that can be interactions built in to
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di sti ngui sh between the two controls.

DR FCOLLMVAN: I would feel nor e
confortable wth analysis that just took the 25
controls in the Phase 4 study and inputed data for
t hem because, you know, they are bal anced and so on.
They have been random zed, and you are just, in sone
sense, trying to accommodate a snall fraction of the
study that will be ruined once the study -- once it
becones open | abel. But if you bring in the 85
control group, so now you have 85 historical controls
and now you have a sanple of 110 in the control group,
it is really basically an historical control study,
and the random zed trial has nostly gone away.

So you know, | wasn't clear why the
deci sion was nmade to bring in this nuch |arger control
group, especially if the study had been properly
designed in power, and we are really just talking
about inputing a bit of mssing data toward the end of
t he study.

DR RUBI N ['"m synpathetic wth that
comment, and it was anbi guous about how to treat the

control group because of that. So maintaining the
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di stinction between the random zed placebo controls

IS, obvi ousl vy, i nportant. If there were any
appearance of a substantial difference, | would agree
with you -- a substantial difference between the

random zed and the historical controls.

DR FOLLMAN: | just feel nore confortable
if we just stuck to the 25, no matter what.

Then finally, there is another way of
approaching inference, | guess, wth this Phase 4
study inputation that you are proposing. You coul d,
for exanple, have the conpany give you 1001 datasets
instead of a single dataset, where the thousand woul d
be where the treatnent and control |abels are
scranbl ed up

| f your met hod of I mput ati on in
calcul ating whet her the treatnent really works
correctly or not, for those 1000 scranbled up datasets
you should reject in all about five percent of the
timte. And if you don't do that, we just have to trust
that what you are doing is going to work out and nake
sense.

You know, it sounds reasonabl e. You have
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argunents. W can go back and forth on that, but it
seens like there would be an advantage of sort of
including this 1000 scranbled datasets to try and
properly calibrate your procedure.

DR RUBIN. | have no problemw th that.
In fact, | have often witten papers about how you can
do a Fisher test to handl e nonconpliance, for exanple.

This is |I|ike that. There's sone things, an
i mputation you want to do under no nodel and you want
to make sure that you still get as close as you can to
random zati on based i nferences.

CHAI RVAN ACKI @ Dr. Fl em ng.

DR FLEM NG | have a two-part question,
but before that just a comment on an inportant
guestion that Larry had asked.

If there is, in fact, a difference in the
time franme in which your historical control group is
accrued and your experinmental treatnment group is
accrued, and if during that tine there is a difference

in supportive ancillary care that, in fact, influences

renal or cardiac or neurol ogic outcones, there will be
a confoundi ng here that wi | conprom se the
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interpretation of the results, and adjustnents for
basel i ne covari ates won' t correct for t hat
conf oundi ng.

Unl ess one has specific information on how
those groups differ in terns of that ancillary care,
one is not able to nmake that correction.

My question really relates to a very
powerful statenment nade on slide 95. That st at enent
was that normalization of G-3 in the capillary
endotheliumis predictive of clinical benefit.

That's a strong statenent. That's clearly
a very critical issue as we look at the validity of a
surrogate here. One of the best ways of actually
getting evidence about that mght be from the
random zed clinical trials that are targeted to try to
achieve that biologic effect as well as clinical
out conme i nformation.

W've heard that we have the Phase 3
trial, although we understand that there was a five-
month followup which was argued to be inadequate to
provi de adequate power to see clinical benefit. At

| east it would have been interesting to see sone Kkinds
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of clinical trends in the data, and we saw the
glomerular filtration rate data that was quite
inclusive, but there were eight other neasures, as |
under stand, that were presented.

| would like to know from the sponsor if
the summary that | have gleaned from the FDA report
essentially is that for the neuropathy inpairnent
score there was a slight trend favoring placebo; for
t he neuropathy synptons and change score there was no
difference in change from baseline. The total synptom
score, there was no change.

The SF-36 had identical end of treatnent
scores. The physiologic assessnent of Fabry disease
showed no difference between the groups. The synptom
free days showed small trends favoring treatnent. The
epi sode free days had no difference, and the nean pain
score showed very nice differences in both groups that
were not different between the groups.

Is this, in fact, an accurate sumary?
You didn't show us any of these data, and are there
further insights beyond this that you would like to

show us about these clinical endpoints?
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DR GOLDBERG \Well, for the double blind
portion, this limted five-nonth period, those are
i ndeed accurate. Your statenents are accurate.
Renenber, those were exploratory endpoints.

You know, this disease -- | would view it
much nore like treating hyperchol esterem a. You are
not going to see the long termbenefit. 1It's going to
take a long tine to see the long term benefits on end
organ damage. W didn't expect to see changes in
pain. Certainly, we followd these things.

| ndeed, wth respect to some of the
neurol ogi cal assessnments, Professor Max Hlls has
presented data not conparing the two groups but | onger
term followup out to 24 nonths. He has seen
significant differences from baseline in things |ike
vibratory threshold, heat sensation, ability to test
to see differences in -- detect differences in heat
sensation, and also in orthostatic stress changes that
are inproved to a statistically significant degree
from basel i ne. But, no, the study was never designed
or intended to show clinical benefit during that

double blind period, and those points that were
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explored were just that, just exploratory information.

DR FLEM NG VWl |, understandably, it
wasn't designed to be powered to prove differences in
t hese endpoints, but by its design it was intended to
explore and, at least when it was designed, because
they were identified measures, | assune it was
anticipated that it was possible to show differences.

And not seeing trends and, in fact, in cases seeing
trends in the wong direction, doesn't at |east serve
as a reinforcing basis to have greater confidence in
t he surrogate.

W have seen -- You presented sone
anecdotal cases and, interesting, the anecdotal cases
woul d seem to suggest nmaybe you could see differences
in shorter periods of tinme. At least, though, putting
aside then that <clinical trial, what we would
typically look for are substantial datasets that would
allow us to explore the correlation between this
marker or changes in this marker and clinica
endpoi nt s.

| will point out, even if we have that, we

only have a correlate, and a correlate does not a
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surrogate nmake. But at |east getting your foot in the
door here is a correlate, and |I'm struggling to see
where are substantial databases that we would have
that would follow not anecdotal cases but substanti al
carefully sel ected databases that would follow in tine
and really establish that nornalization of G-3 is a
correl ate.

If we can change it, <change it in a
sust ai ned fashion, because this is a chronic setting,
then we can have confidence that there was a
correl ati on between such a change in clinical benefit.

I's there such a dat abase?

DR GOLDBERG Again, if you are talking
about clinical trends, the trends in the rena
function, | think, over a long periods of tinme are
what we woul d be nost confortable with, and we both --
| think it's fair to say that, you know, we've seen
now for 36 nonths stabilization in these patients, the
vast majority of these patients, and we would expect
the --

DR FLEM NG Can you show us these data

again, the data that shows for the entire cohort --
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DR GOLDBERG W showed you the nean --
inthe primary presentation, the nean changes.

DR FLEM NG Could we see again how, for
an entire cohort, we see a correlation between changes
inthe &-3 --

DR GOLDBERG Again, what |'m saying is
it's stabilization in renal function is what one woul d
expect . The goal here is to prevent deterioration.
And so we see stabilization over periods of tinmne.

DR FLEM NG \Well, what | would like to
be seeing, presumably, is sonmething to the effect that
in a cohort where we see normalization of G-3 for an
extended period of tinme against a cohort in which that
is not achieved, that there is, in fact, an
association between that and neaningful clinical
out cones.

DR GOLDBERG Sur e. But again, in the
doubl e blind study, the 29 patients, essentially all -
- not all, but the vast mmjority of patients did
achieve a zero score in those endothelial outcones,
and here you are seeing that in both groups, now out

to, you know, up to 30 nonths of treatnent, 24 nonths
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into the extension period, renal function is well
within the normal range and has remai ned so. Sane
thing with the inulin clearance data we have.

Serum creatinine data is certainly nuch
nore extensive. | think this is supported by the
stabilization of proteinuria over the long period of
time as well. These are things that in simlar
di seases one mght expect to see progressions in
proteinuria, for exanple, and indeed we saw sone
i nprovenents.

DR TANDON: Dr. Fleming, | want to
correct one thing there, that we saw sone trends in
some secondary and tertiary endpoints, and tertiary
endpoi nts synptom free days and episode free days.
That was prospectively defined in the protocol, and
the trends which we have seen, those are neaningful
trends. They wil | never reach stati sti cal
signi ficance.

As you can see on this slide that we are
talking a nunber of days pain nedication taken, for
exanpl e, placebo on average of 65 days versus 58 days

here, and nunber of synptom free days. I think you
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want to say intention to treat? No?

DR FLEM NG But when you are |ooking at
t he neuropathy inpairnment scores, weren't those slight
trends now in favor of placebo? | nean, basically, in
the aggregate, aren't we looking at very slight trends
with a lot of neasures, a few in favor of placebo, a
fewin favor of intervention?

DR TANDON: One thing | just want to
poi nt out. This episode free days and synptom free
days has been used quite a bit in asthma trials, and
you clearly can show that in the Fabrazynme group there
are nore episode free days conpared to placebo group,
and they did not reach statistical significance. Ve
know t hat, because of the high variability here.

W never expected that to be significant.
There is a trend energing, but these are trends
which, we believe, are neaningful, but they are not
statistically significant, because you need al nost 200
patients to do this kind of trial.

CHAI RVAN ACKI : Ckay, last question, Dr.
Wol f.

DR WOOLF: In the supplenentary data
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there was a cessation of cerebrovascular events.
There were no nore TIAs or strokes. These are
macrovascul ar events. The surrogate is mcrovascul ar
mar ker . I am struggling to understand the
pat hogenesi s of that observation

DR GOLDBERG In this instance, | think

there is maybe an analogy that can be made to, say,

sickle cell disease where you get -- in the intim of
these large vessels, you get -- from the snall
capillaries, you have these abnormal vessels. They
are inflaned. You get fibrosis and scarring,

narrowi ng of the vessel, the l|arger vessels, |eading
to the ultimte strokes and TI As.

That, | think, is a simlar mechani smthat
has been seen in, for exanple, diseases |ike sickle
cell.

DR WOOLF: But the tine frame was
virtually i mredi ate. It would suggest that scarring
woul dn't be reversible in that tinme period.

DR GOLDBERG |I'msorry. Say that again.

DR WOOLF: The tinme frame for the

cessation of the cerebrovascul ar events was i medi at e.
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It happened within days.

DR GOLDBERG Now you are tal king about
the data that Dr. Mscicki showed, which was clinical
experience frompatients in France treated on ATU, and
| believe, you know, they have followed those patients
out for a year, and they've seen -- Their data are
that they haven't seen anynore strokes in that patient
popul ati on. They were nore advanced patients,
presunabl y.

DR HUNSICKER: Dr. Aoki, could I ask for
one thing, either now or |ater?

CHAI RVAN ACKI:  Dr. Gady. | think that's
the | ast question.

DR GRADY: You know, we have been tal king
about this statistical issues surrounding this
historical control, but | would really like to be
cl ear about the data.

Am | <correct in understanding that the
historical control group -- were those patients ever
examned or interviewed or surveyed, or is this
entirely based on nedical record extraction?

The second question is: Don't you have
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nmore variables that could be used in propensity score
anal ysis rather than the five or so you have used? |
mean things |ike presence of hypertension, presence of
di abetes and various treatnents and so on. It seens

like alimted set of covari ates.

DR GOLDBERG The patients were not
exam ned. This was an |RB approved study, nedical
record. I nformed consent was obtained, and nedical

records were reviewed, and we presented to you, |
think -- and Dr. Rubin, if you would allow him to
discuss it further. But this was one approach of the
covariates that could be used.

Certainly, we coul d expl ore usi ng
addi tional covariates or other covariates very easily.

CHAI RVAN ACKI: Ckay. W will now take a
ten-m nute break, neeting back here at 10:15.

(Wher eupon, the foregoing matter went off
the record at 10:08 a.m and went back on the record
at 10:22 a.m)

CHAl RVAN AKX : | would like to start so
we can be sem on schedule. Could you take your seats

as quickly as possible so that we can begi n agai n.
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Cay. Qur next speaker is Dr. Janes
Kai ser, the Medical Reviewer for CBER Dr. Kaiser.

DR KAl SER Menbers of the Advisory
Commttee and consultants, thank you for your
attention. | amJim Kaiser, the clinical reviewer for
this BLAfromCBER s Division of Cinical Trials.

The primary purpose of ny presentation is
to outline the information that Genzyne has devel oped
to support a marketing application for their
r econbi nant human al pha gal actosidase for Fabry
di sease. As part of this presentation, | wll discuss
Genzynme's plan to redesign a trial whose objective is
to verify that agalsidase beta confers a clinical
benefit.

Thr oughout this presentation, | wll refer
to Genzyne's product as agal sidase beta. This is the
nane given by USAN, the United States Adopted Nanes
Counci | .

Agal si dase beta is proposed for use as a
long term enzyne replacenent. The proposed dose is 1
ng/ kg intravenously every other week. Genzyne has

requested approval for agalsidase beta wunder an
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accel erat ed approval frameworKk.

This slide gives the order of topics that
| will be discussing today. First I wll present a
brief overview of Fabry di sease.

Fabry disease is caused by an X-Ilinked
deficiency of the activity of al pha-Gal actosidase. It
affects nmales predomnantly. It is thought that
accunul ation of the enzyne substrate, alternatively
called G-3 or GB3, results in the clinical
mani festati ons of the di sease.

This accumulation nmay occur in nmany
different cell types throughout the body, vascul ar
endot helium perithelial, and snmooth nuscle cells of
the vasculature, histiocytic and reticular cells of
connective tissue, epithelial cells of the cornea,
glomeruli, and tubules of the kidney, nuscle fibers of
the heart, and ganglion cells of the autonom c nervous
system

Early manifestations of the disease
include pain, burning and tingling in the arns and
| egs, vascular skin lesions called angiokeratonas,

decreased sweating or hypohidrosis, and corneal and
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I enticular opacities. Mrbidity and nortality are due
to conplications in the kidney, heart, and brain,
renal failure, arrhythmas and nyocardial infarction
and strokes.

There is no approved treatnent in the
United States. Patients are treated for the
mani festati ons of the di sease.

Fabry di sease nmeet s criteria for
designation as an orphan disease popul ation. There
are estimated to be several thousand males with the
di sease in the United States.

CGenzyne' s agal si dase beta has been granted
orphan designation for the treatnent of Fabry's
di sease. However, it is inportant to note that the
standards of evidence to gain narketing approval for
products with orphan designation are no different from
t hose used for non-orphan desi gnated products.

This is an overview of the mgjor trials
conducted by GCenzyne. In addition, there are special
access protocols involving a few subjects in the
United States and other countries and post-narketing

experience from Europe. The trials marked in yellow
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have provided bioactivity data, those in white safety
data only.

M/ discussion of Genzynme's  clinical
results will focus on the principal trials conducted
by Genzyne. The first trial conducted in humans was
FB9702. This was a trial of 15 nales with Fabry
di sease. Subj ects were sequentially divided into
groups of three receiving one of five reginens in an
open |abel fashion, 0.3, 1.0 or 3.0 ng/kg every 14
days, or 1.0 or 3.0 ng/kg every 48 hours. Subj ect s
were not random zed.

Bi opsy sanples of liver, heart, Kkidney and
skin were exam ned by a pathol ogi st specialized to the
organ in question, blinded to sanple sequence. The
degree and extent of glycolipid inclusions were graded
on a scale fromzero to three, normal, mld, noderate,
and severe, based on an overall judgnment of |[|ight
m croscopi ¢ appearance of the slide. Pharmacokinetics
and safety were al so assessed.

The results of FB9702 are  briefly
sumari zed as foll ows. Routine stains for the liver

didn't work, so that these data were uninfornmative.
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However, electron mcroscopy showed reductions in G-3
in sonme cell types, sinusoidal endothelium and Kupffer
cells and, variably, in hepatocytes.

For skin, heart and kidney where paired
sanpl es exi st ed, capillary endot hel i um showed
reductions in score. For each organ, cells other than
capillary endot hel i um podocyt es, nmyocyt es,
perineurium did not show as robust a reduction
response.

Most subj ects had t ot al G-3
determnations for skin and liver, and nost showed
reducti ons. Fewer subjects had G.-3 determnations
for kidney and heart. Four of the five available
pai red kidney biopsies showed reductions. Results in
the heart were quite variable. Plasma G.-3 levels
fell in all groups.

Termnal half-life of agal sidase beta was
about one to one and a half hours. H gher doses
yi el ded higher than proportionate increases in area
under the curve and Omrax. There was no clinical
effect observed on nultiple physiological and inmaging

tests in this short trial
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In terns of safety, no deaths occurred.
Two serious adverse events occurred in this trial
One subject experienced a serious infusion associated
reaction that required cessation of treatnent and
medi cal treatnent. Pul mronary enboli occurred in a
subj ect who was ot herw se at ri sk.

Four subj ects experi enced nonseri ous
infusion reactions that resulted in slowng or
stopping of the infusion or nedical treatnment or both.

The rest of the safety record was unremnarkabl e.

In conclusion, there was a reduction in
histological and total G&-3, no clinical benefit in
this short study, and sone infusion reactions.

| wll now discuss AGAL-002, GCenzyne's
only conpleted controlled trial of agalsidase beta.
This trial was the principal source of data to gain
mar ket i ng approval .

AGAL-002 was a double blind trial of 58
subjects with Fabry disease random zed one to one to
pl acebo infusion or infusion of agalsidase beta, 1
nmg/ kg every ot her week.

The original duration of the trial was to
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be six nonths. It was shortened to five. The
objectives of the trial were to show activity and
safety. Subjects were to be at l|east 16 years old
with clinical features of Fabry disease in plasma or
| eukocyte al pha galactosidase activity set wthin
limts. They were not to have advanced renal disease.

They were also not to have other
clinically signi ficant organic di sease unl ess
attributable to Fabry di sease.

Baseline and end of trial biopsies were
performed as the nmin outcone eval uations. dinica
| aboratories wer e col | ected, and ant i body
det erm nati ons nade.

The primary endpoi nt was originally
proposed as a conposite of kidney, skin and heart
capillary endothelium However, after consultation
with CBER the endpoint was changed to reflect
capillary pathol ogy in one organ, the kidney.

Genzyne est abl i shed pr ocedur es for
evaluation of biopsy slide quality and subsequent
transport in a blinded fashion to a panel of three

ki dney pathol ogi sts. Pathol ogi sts attended a training
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session in which they were famliarized with the
contents of a training manual providing the criteria
for coding slides.

Each of the three Kkidney pathologists
received blinded sanples and rendered a severity score
fromzero to three, evaluating the anount of substrate
deposition in the capillary endothelium cells. Thi s
initial procedure was conducted prior to CBER
concur r ence.

In consultation with CBER, to provide a
guantitative and consistent method for scoring,
CGenzyne developed and inplenmented a rereading of
slides that, on initial reading, were zero or one.
This procedure involved quantifying the anount of
substrate inclusions using a zero, trace, one, two,
and three score individually in each capillary on a
sl i de.

The criterion for a zero score was that
the capillary cross-section was devoid of any
substrate; trace, that only one small inclusion was
vi si bl e. An algorithm was enployed to assign an

overall slide score of zero to three based on the
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portion of capillaries in a given slide with various
scores, after disregarding the worst five percent of
capill aries.

A slide score of zero indicated that all
capillaries had scores of only zero or trace and that
nore than 50 percent were zero. This was designed to
differentiate biopsies where near nornalization of the
capillaries had occurred from those that, even if
reduced in deposition, were not essentially nearly
normal in appearance.

It should be borne in mnd, however, that
since up to just less than half of the capillary
cross-sections could still have trace anount of
substrate, and the slide sections were quite thin
conpared to the surface area of a capillary
endothelial cell, it is possible that, even with a
slide score of zero, all endothelial cells could stil
have a speck or two of substrate sonewhere wthin
t hem

Consequently, we refer to the endpoint as
assessing near normalization, not conplete clearance

of the substrate.
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The endpoint analysis was a conparison of

t he nunber of subjects per group with a score of zero.

The secondary endpoints of AGAL-002 were pain as

assessed on the MG Il short form Pain Questionnaire;
a conposite score of kidney, heart and skin capillary
endot hel i um G.-3, histologically determ ned; and total
G-3 in urine and kidney tissue.

The trial cont ai ned NnuIrer ous
physi ol ogi cal , | magi ng and guestionnaire type
endpoints that will be discussed |ater.

The major protocol changes that occurred
after the initiation of the trial have been nentioned:

Recrafting of the primary endpoint, a rereading of
the lowest scoring renal slides; and shortening the
trial to five nonths. These changes were nade before
unbl i ndi ng of dat a.

Ei ght sites enrolled subjects. By far the
| argest site enrollnment was at M. Sinai.

Treat nent assignnent errors occurred. The
four-subject treatnment m sassi gnnment occurred when the
contractor preparing study kits did not apply the

proper markings to the outside of the kits prior to
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sending themto the study site.

The study site assigned kits to patients
in an unbiased manner, but not using the random code
nunber intended by the central random zation list. W
regard these patients as having been randomy assigned
to treatnent groups, albeit not by the prospective
centralized random zation |ist.

The treatnment errors for the two subjects
at another site occurred due to a m sunderstandi ng of
treatnment msassignnent within different departnents
at Cenzyne that led to an attenpt to correct a
presunmed kit wuse error that had not occurred, and
resulted in two patients having treatnent sw tched on
the fourth infusion and naintained for the remaining
doses, the majority of the trial

There was no evidence that the treatnent
m sassi gnments were done knowingly or that the blind
was br oken. The primary study analysis reviewed by
FDA i ncl udes these subjects in the groups according to
the treatnent received, not the central random zation
list assignnent.

Finally, adherence to trial drug infusion

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

126

and dose anount was excellent. Denographs and
baseline characteristics were well balanced. The
reason blood type 1is nentioned is that alpha-
Gal act osi dase catabolizes blood group B specific
gl ycolipids. Persons who are blood group B or AB nmay
be nore severely af fected due to additional
accumul ation of these glycoli pids.

The  nunbers  of females was small,
predi ctably. The distribution of white and non-white
was simlar. ["m sorry. The distribution -- There
was about 90 percent white in both groups. I
m sspoke.

This slide shows baseline and end of trial
primary endpoint results, kidney capillary endothelium
scores. The columm denoting biopsy scores is on the
left. Colums are organi zed by baseline score, then
end of trial score for each treatnent group

Basel i ne slide scores were reasonably well
bal anced, but there was a dramatic difference in the

nunber of zero and non-zero scores at the end of the

trial, five nonths, favoring the Agalsidase beta
group. The P-value is on the chi-squared test for
SAG CORP
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nunbers of zero or non-zero scores.

Thus, this study solidly denonstrated a
t r eat nent ef f ect on t he capillary substrate
accumul ati on. The patient biopsy score, marked wth
an asterisk, is an attributed worst score for a biopsy
t hat was not obt ai ned.

Sever al | mpor t ant supportive anal yses
conducted by Genzyne are shown here. Al pathol ogists
gave the Agal sidase beta treated group many nore zero
scores. Six of eight sites showed nore zero than non-
zero scores at the end of the trial. The other two
sites did not contribute to the effect but had small
subject nunbers from which conclusions cannot be
dr awn.

There is no affect of age. There were two
few non-white and wonen to render any conclusions
regardi ng differential bi oactivity in t hese
popul ati ons.

Mani pul ation of the nethod for counting
capillary scores in individual slides did not alter
the predom nance of zero scores in Agalsidase beta

over pl acebo.
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CBER examned the distribution of change
from baseline scores as a function of baseline plasnma
or renal G-3. There was no notable pattern of
change scores.

In summary, the activity of Agalsidase
beta on the reduction of renal interstitial capillary
G.-3, the primary endpoint, was robustly shown in this
trial.

| wll discuss two secondary endpoints
now, pain and a conbination of heart, skin and kidney
hi st ol ogy.

Results of the MGIl Pain Questionnaire
showed no treatnent associated differences. Bot h
groups showed a narked decrease in pain score during
t he course of the study.

The secondary outcone, conposite score on
renal, skin and heart capillary endothelium contains
kidney results that have been shown before. Thi s
tabl e shows results on heart, upper rows of table, and
skin, lower rows of table, only. These results were
based on an overall judgnent of the slides and not a

gquantitative nethod such as the one wused in the
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primary endpoint.

The results are expressed as nunbers of
subjects with zero scores. Colums represent baseline
and end of trial scores in the placebo an Agal sidase
beta groups. Basel i ne scores were conparabl e between
the two groups.

The great mmjority of Agalsidase treated
but not placebo treated subjects had end of trial zero
scores for both organs' capillary endothelium The P-
value for the chi-squared test on the nunber of zero
scores at the end of the trial was less than .001 for
bot h organs.

These results show clear consistency wth
renal interstitial capillary endothelium

| wll discuss briefly the results of
addi ti onal secondary and other endpoints, antibody and
phar macoki neti c dat a.

Uinary G.--3 data were inconclusive.
Uine for (A-3 was determ ned on a subset of subjects,
as sanples from two sites were not eval uable. In
addition, the nedian change for placebo during the

trial was considerably positive, a nedian 43 percent
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i ncrease, which i s unexpect ed.

The reliability of the result for the
kidney is greater. Agalsidase beta treatnent resulted
in a 34 percent nedian reduction in total G-3
conpared to a six percent nedian reduction in the
pl acebo group. The P-value for the difference in
change between treatnment groups was 0.003, using the
Cochr an- Mant el - Haenszel test.

Renal function results are very inportant
to Genzyne's clinical ains. Nei ther GFR nor serum
creatinine showed any treatnent effect. However, it
is inportant to note that the subjects in this trial
had nornmal baseline renal function and that placebo
subjects retained normal function to the end of the
trial.

No other laboratory or clinical findings
showed a treatnment effect. These included various
physi ol ogi cal tests and synptom assessnents.

In terns of antibody, nearly all of the
subjects receiving Agalsidase Dbeta, 24  of 29,
devel oped an IgGtiter against it at sonme point during

the trial. The earliest tinme to devel opnent of an 1gG
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anti body to Agal si dase was nonth one, the latest nonth
five, the end of the trial.

There was no evidence that devel opnent of
anti body affected the achievenent of a zero score in
this relatively brief trial.

Phar macoki netics was analyzed in only 11
treated subjects. The pharmacokinetic response
followng repeated dosing fell into three basic
patterns of the area under the curve. A few patients
had no change in AUC during the study. A few patients
had pharmacoki netic values change at m d- st udy
relative to first infusion and return to initial
val ues at the end of the study.

There wer e t hree patients whose
phar macoki netic values declined and renained |owered
at the end of the study. AUC and nmaxi nmal
concentration were reduced to about one-quarter of the
initial values. These latter three subjects were
those with the highest antibody titers, greater than
12,800 at visit 11. The devel opnent of antibodies did
not alter the termnal elimnation half-life.

| will now discuss the safety record of
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this trial. There were no deaths in this trial, and
serious adverse events did not show a concerning
pattern. I nfusi on associated events were the chief
concer n.

Si xteen of 29 agal sidase treated patients
and no placebo treated subjects had infusion
reactions. Suspected hypersensitivity reactions
occurred in 12 of the 16 subjects wth infusion
reactions at the fourth infusion or Ilater. Synpt ons
in some subjects included chest tightness and
shortness of breath, itchiness, flushing, wheezing,
and hypotension, as well as the nore common shaking,
chills, and fever.

These infusion reactions occurred in sone
subjects, despite the institution of steroids in
addition to the routine pre-infusion nedications.
Wth pre-treatnment, the events were nostly of mld to
noderate severity, but infusion rate adjustnents and
nmedi cations were instituted i n nost cases.

Wth treat ment, i nfusi on reactions
resol ved. Al'l subjects conpleted their trial reginen

of infusions. Most, but not all, subjects wth
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suspected hypersensitivity reactions had serum IgG to
agal si dase consistent with the overall seroconversion
rate.

Although IgE was not tested for every
reaction, serum IgE was not found in the great
majority of subjects at the last infusion tested,
indicating that serum IgE was not required for
i nfusion reactions.

The presence or absence of | eukocyte al pha

gal actosi dase activity or protein did not correlate

with the presence of an infusion reaction. There
remains no way to predict who wll get infusion
reactions.

O her nonserious adverse events showed no
concerning pattern. Pain and Fabry pain occurred
slightly nore in treated subjects but not nmuch nore in
terns of the severe events. The database was searched
for events correlated with the devel opnent of anti body
anti gen conpl exes, but these were not found in greater
abundance in the treated group.

I n concl usi on regardi ng AGAL- 002, AGAL-002

was the largest controlled experience of agalsidase
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beta to date. Primary endpoint of this trial showed
robust effect on renal endothelium histol ogy.

There were no differences between the
groups on clinical efficacy outcones. I nf usi on
reactions were common and sonetinmes severe. Ant i body
reactivity was conmon.

Next | wll discuss results from the
extension trial, AGAL-005. This trial has the nost
| ong term data avail abl e.

AGAL-005 is the extension to AGAL-002. In
it, all the subjects from the control trial were
enrolled and treated wth agalsidase beta at the
proposed dose.

The nost inportant procedures perfornmed in
the trial are biopsies. At six nonths subjects
received skin, kidney and heart biopsies. Beyond
that, only skin biopsies are a protocol requirenent.

The principal effect neasurenent is kidney
hi stol ogy G--3. Serum and urine |abs, antibodies,
clinical status, and safety are determ ned.

The primary outcone of the open | abel

extension is kidney interstitial capillary endothelial
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G@.-3 as determned histologically. This table shows
results of kidney interstitial, superficial skin, and
heart capillary endothelium at six nonths of the
ext ensi on.

Total s refl ect t he availability of
biopsies and not the full conplenent of subjects.
However, the mgjority of subjects are represented.
These results show that the majority of subjects newy
swi tched to agal sidase beta had a score of zero at six
months for each organ's capillary endothelium
Subj ects nmaintained on agalsidase beta six nonths
beyond the initial five nonths of the control trial
al so had scores of zero.

CBER sent an Initial Conplete Review
Letter in Decenber 2000 describing the FDA's
assessnment of the information submtted at that tine.

In the Letter FDA acknow edged that agal sidase beta
had shown an effect on endothelial cells.

FDA raised a concern over the ability of
the surrogate to predict clinical benefit. Renal
function was not affected during the study, and it

woul d be possible that years of treatnment would be
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needed before benefits would be seen.

H stologic findings were not uni form
across all cell types. Certain cell types in the
ki dney, skin and heart did not show reductions in
accumul ati on.

I nfusion reaction information was |imted.

Sone reactions were severe. There was a concern
raised over the possibility of an increase in
frequency or severity with duration of use. The data
had provided an insufficient basis upon which to
pr edi ct an individual's susceptibility to the
occurrence of an infusion reaction.

The devel opnent of anti bodi es was
wi despread, wth the potential for a dimnution of
effect possibly prior to any clinical effect. The six
nonth data from the extension study did not alleviate
t he concern over |ong term use.

As Cenzyne had requested accelerated
approval regulations be wused, a <clinical benefit
verification study was necessary, and FDA had concerns
regarding the plans for this study. FDA expressed

concerns over the adequacy of powering of the study
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and the feasibility to conplete the trial in a post-
mar ket i ng ci rcunst ance.

After receiving this Letter, discussions
between FDA and GCenzyne occurred, resulting in a
conpl ete response from Genzyne in April 2001. As has
been noted in the introductory presentation, there was

a series of interactions, submssions and reviews

during this BLA The remaining portion of this
presentation will discuss the information received not
only in the April 2001 submssion but also in

subsequent subm ssions through the latter part of
2002.

The original three pathologists who
performed analyses in AGAL-002 perfornmed anal yses of
additional cell types in renal biopsies from baseline,

end of AGAL-002 and at six nmonths of AGAL-005. The
gquantitative reading of slides was not perforned.
Rat her, an overall judgnment was nmade of severity of
t he inclusions of G.-3.

This table is a partial sumary  of
additional renal cell types analyzed. Patient score

at the end of the control trial for these subjects is
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not shown on this slide. However, for the cell types
shown, no placebo and the great majority of agal sidase
beta treated subjects had shown reductions in scores
to zero at the end of the controlled trial.

This table shows nunbers of subjects with
zero scores at six nonths of AGAL-005 for the subset
of subjects wth non-zero baseline scores at the start
of 002.

The colums designate placebo crossovers
to agal sidase beta and agal sidase beta continuers --
continuers and crossovers. For the four cell types
shown, the majority of subjects had a score of zero at
either six nonths of treatnent, placebo crossovers, or
11 nonths, agal sidase beta continuers. Results were
not quite as dramatic with certain other renal cell
t ypes.

Podocytes and nesangial cell matrix showed
no notable effect of treatnent. For noncapillary
snooth nuscle cells, the mnority of subj ects
experienced a score of zero even after six nonths of
t he extension. However, the majority of subjects

experi enced sone reduction in score while treated with
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agal si dase bet a.

For di st al convol ut ed t ubul e and
collecting ducts, at six nonths of the extension
bet ween one-half and two-thirds of subjects w th non-
zero scores at baseline had sone decrease in score
from basel i ne.

In conclusion, many renal cell types, but
not all, showed notable reductions in histologically
determned G.-3. Six-nonth results were also
submtted for skin perineurium There was no effect
of agal sidase beta on the perineurium of the skin at
si x nonths of the extension.

The nost long term histology data are
available from the skin biopsies. Results are
avail able for the magjority of subjects at 18 nonths of
the extension, which is equivalent to 18 nonths of
treatnent for the subjects who crossed over form
pl acebo, and 23 nonths of treatnent for agalsidase
beta conti nuers.

In data not shown on this slide, the great
majority of agalsidase treated but alnost no placebo

subjects had zero scores for their superficial and
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deep vessel capillary endothelium after five nonths of
the controlled trial

This table shows the nunbers of subjects
with scores of zero, 18 nonths. Skin superficial
capillaries are in the top row Deep vesse
capillaries are in the bottom row. The majority of
pl acebo subjects experienced a reduction to zero, and
the majority of agal sidase continuers kept their zero
scor es.

The results shown in the table revealed a
possi bl e concern over attenuation of the response to
agal si dase Dbet a. For superficial vessel endothelial
cells at nonth 18, there were five subjects who
experienced an increase in score fromzero to non-zero
conpared to an earlier biopsy.

For deep vessel endothelial cells, there
were six agalsidase continuers who experienced an
increase in score from zero to non-zero. Genzyne
submtted additional data to address the observation
in superficial capillary endotheliumat 18 nonths.

This slide shows 30-nmonth results for four

of the five subjects with increases in scores at 18
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mont hs, showi ng that the increases were tenporary.
Each row is a subject. These are the 18-nonth results
that seem to show an increase, and these are the 30-
month results.

W understand that Genzyne has 30-nonth
results on other subjects. These will be useful for
FDA to review The score marked with an asterisk is
really a 24-nonth score, and n.d. neans not done.
Month 30 deep vessel capillary evaluations were not
avai | abl e.

This slide briefly encapsulates the rest
of the inportant clinical results. There were no
changes in G-R or serum creatinine during the 18
mont hs of the extension trial. Once again, it should
be noted that the subjects started with normal renal
function, and the tinme to deterioration of renal
function is unknown.

Three subjects had remarkable rises in
serum creatinine. The reasons for t hese
deteriorations are not clear. CGenzyne has postul at ed
a possible connection wth promnent glonerular

sclerosis at baseline.
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Uinary G-3 data were based on a subset
of subjects with a large anount of variability, making
gquantitative interpretation difficult. Plasma G.-3
fell in the subjects who crossed over from placebo
froma nmean of 15 nanograms per mcroliter at entry to
the extension trial to 0.6 at 12 nonths.

In continuers it started at 2.3 upon entry
and was at 1.4 nanograns per mcroliter at 12 nonths
of extension, which is 17 nonths total of agalsidase
exposur e.

The great majority of subjects exposed to
agal si dase beta devel oped antibodies. O the subjects
who crossed over from placebo, 25 of 28 seroconvert ed.

O the initially agalsidase patients, nost had
anti bodies at the start of the extension study. Three
nmore seroconverted by nonth 18 of the extension. So
that at the 18-nonth visit, 26 of 28 -evaluated
agal si dase continuers were seropositive.

The summary of safety | wll present
contains data submtted to FDA up to infusion 42 of
the extension trial. The death reported in this trial

occurred in a 43-year-old man, a crossover from
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pl acebo, who suffered a cardiac arrest with
dysrhythma 400 days after starting treatnment wth
agal si dase beta. He had a history of cardi ac di sease.

Serious adverse events could be grouped
into biopsy related, mscellaneous, infusional, and
car di ac/ neur ol ogi cal . I nf usi onal and
cardi ac/ neurol ogi cal events deserve special coment.

Five infusion related serious adverse
events have been reported from this trial to 18
nonths, and an additional one at 29 nonths.
Cardi ac/ neurol ogical events did not constitute a
strong pattern of concern, as these events can occur
naturally in Fabry disease, and there was no strong
apparent link to enzyne adm ni strati on.

Anong the non-serious adverse events,

i nfusional events were common, occurring in 34 of 58

subjects in the extension trial in the first six
nmont hs. Infusion related events decreased sonewhat
with tinme but were still present during the |ast six

months of the 18-nonth observation period of the
extension trial

In the period from about 18 to 24 nonths
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after initiation of treatnment, subjects on agal in
AGAL- 002, four subjects had infusion associated
nausea, and two subjects each had the follow ng
events: Rigors, hypertension, and vomting.

The incidence of a testing for IgE as a
causative agent in infusion reactions has dimnished
over tine. Three subjects have been w thdrawn from
treatnent after suggestive synptons for the presence
of I1gE to agal sidase beta. One of these was w t hdrawn
after nore than 18 nonths of treatnent.

There is no pattern of increased incidence
of adverse events with increased tine on agal sidase
beta. There is no pattern of other toxicities in the
ext ensi on experience.

Bi opsy dat a in pl acebo crossovers
confirmed the short term results from AGAL-002.
Multiple cell types, but not all, show striking
decreases in substrate deposition. Despite w despread
anti body devel opnent, histological effects, G-R, and
serum creatini ne appear to be stable.

The skin capillary endothelium data

suggests a largely stable reduction in deposition
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through one and a half to tw and a half years.
| nfusi on reactions wane in frequency, do not disappear
with tinme.

AGAL- 007 was a trial conducted in Japan
not under FDA regulatory purview. In it, 13 nales
with Fabry disease were treated for five nonths, and
t he sane endpoints were studied as in AGAL-002.

H stol ogical endpoints were determ ned,
including the additional cell types presented as well
as renal outconmes and various clinical data.
Endothelial cells in the kidney showed reductions to
zero in nearly all cases. The pattern of reductions
of histologically determned G.-3 was consistent wth
that seen in AGAL-002

Skin results were also consistent wth
those for AGAL-002. Only one subject had paired heart
bi opsy data. There was no change in renal function or
in sweating or abdom nal pain. El even of 13 subjects
seroconvert ed.

Safety information is available from
various open l|abel trials conducted by GCenzyne and

sonme post-marketing experience. The following brief
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di scussion of additional safety events is based on a
summary of safety provided by Genzyne in April of
2002.

AGAL-006, the extension to the dose
finding trial, is an open label trial wusing the
proposed dose and frequency of dosing. AGAL- 007 is
the open |abel Japanese trial Dbriefly summarized
bef ore. AGAL-008 is an ongoing, blinded clinica
trial of subjects who have noderately advanced rena
di sease

The exact nunbers of treated subjects in

the AGAL-008 trial are not known, as it is still

bl i nded.

Five deaths have -- In addition, there are
sone -- |I'msorry. Five deaths have been reported in
this additional database. Causes of death were
cardiac arrest, ventricular tachycardia, ischemc

colitis, and stroke as well as sepsis.

Most of the deaths were consistent wth
vascul opathy and possibly with the natural course of
Fabry di sease. Three of these occurred at or within

six weeks of the start of treatnent. As two of these
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three events were blinded, the evidence inplicating
treatnment is weak, but is cause for being watchful.

| should have nentioned that this slide
does include sone other experience beyond these
trials, other clinical trial or treatnment experience
t hat Genzynme has col |l ect ed.

Detailed informati on was not avail able for
every serious adver se event . Possi bl y
cardi ac/ neurol ogi ¢ serious adverse events occurred in
12 subjects in this database. Six of these subjects
are on blinded treatnent.

There were three infusion related serious
adver se events, al | with hypersensitivity-1ike
synptons. O her serious adverse events did not fit a
particul ar pattern. Nonseri ous adverse event
information from AGAL-007 were generally consistent
with that from AGAL-002 and 005.

In summary, the largest single group of
events were possibly vascular, cardiac and neurol ogic
events. Sone of these events occurred shortly after
treatnment. However, because of the lack of a control

group, the predisposition of patients with Fabry's
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di sease to vascular events and the docunented history
of cardiac and neurological events in sone of the
subjects, there is not a strong safety concern at this
time.

Infusion related events were consistent
with those in the <clinical trial data presented
earlier, and nerit continued concern.

In sunmary, histology results are robust,
not isolated, but not wuniform They appear to be
stable to antibody formation. There has been no
t r eat nent ef f ect observed on clinical ef ficacy
assessnents, including pain or on renal function.

Anti body devel opnent has been nearly
universal. Severe infusion reactions may occur. There
is no predictive factor known at this tinme for who
will get these reactions. |gE devel opnent occurs, and
there has been sonme dimnution in the frequency of
i nfusion reactions.

Related to I|gE devel opnent, there have
been five protocol nmandated withdrawals from clinica
trials due to hypersensitivity-like synptons with the

detection of IgE CGenzyne has related to you the
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readm ni stration of product to sone of these subjects,
but t he risk of recurrent | gE medi at ed
hypersensitivity reactions is still present.

| am now going to shift the focus of ny
presentation to the requirenents for accelerated
approval and to Cenzyne's current proposed neans to
address certain requirenents of the regul ations.

The Code of Federal Regul ations states the
scope of an accelerated approval. Accel er at ed
approval applies to biologic products studied for
safety and effectiveness in treatnment serious or life-
threatening illnesses and that provide neaningfu
t her apeutic benefi t to patients over exi sting
treatnents

In accel erated approval, the FDA may grant
mar keti ng approval on the basis of: Adequate and well
controlled clinical trials; establishing an effect on
a surrogate endpoint that is reasonably likely, based
on epidemologic, therapeutic, pathophysiologic, or
ot her evidence to predict clinical benefit.

Approval carries the requirenent to study

the product further to verify and describe its

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

150

clinical benefit. This often would be acconplished by
trials conpl eted post-approval but which would usually
be already underway at the tinme the accelerated
approval were granted.

Such studies nust also be adequate and
well controlled and should be carried out wth due
diligence.

Note that the establishnent of the
validity of the surrogate is not required. Rather, it
is the verification of the expected clinical efficacy
that is the goal of the verification study.

Under accelerated approval regulations,
the FDA may wthdraw approval if the verification
study fails to wverify «clinical benefit or the

applicant fails to performthe required study wth due

dili gence.

As | have nentioned previously, AGAL-008
IS ongoi ng. It is proposed as the verification tria
for accelerated approval. The trial is designed to

enroll subjects wth Fabry disease who have noderate
renal inmpairnment as determned by a serum creatinine

between 1.2 and 3.0 or estimated GFR less than 80 ms
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per m nute.

Subjects are treated until they reach an
endpoi nt event. The endpoints of the trial are the
first occurrence of: An increase in serum creatinine
by 33 percent from baseline or the need for dialysis
for 40 days or nore; or nyocardial infarction, new
synptomatic arrhythm a, unstabl e angi na, new or
worsening heart failure; or new stroke or TIA
transient ischemc attack.

The event rate is expected to be driven by
renal events, primarily by the increase in serum
creatinine by 33 percent. This study is well
progressed and, under the initial plan for powering of
the study, is expected to conplete in approxinmtely
one year from now.

CGenzyne now proposes to convert this trial

into an open label trial in which each subject
continues for there years. I mportantly, the control
for this revised trial wll be the event rate

calculated from a sanple of patients not in clinical
trials but in the community, a natural historical

dat abase.
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The next few slides wll discuss the
issues and analysis concerning the historical
dat abase.

The <collection of historical data was
conducted under protocol AGAL-014. Sites were asked
to enroll, and consent was obtained from patients.
This nmeant that data from patients now deceased were
excl uded.

Data were collected by review of the
sites' nedical records and concentrated on renal,
cardiac, and neurol ogi c outcones. No new actively
acquired data were obtained. Since GCenzyne has
decided to focus the clinical trial endpoint on rena
events, it is the analysis of these events w th which
FDA has been concer ned. Denogr aphi cs and
characteristics were al so coll ected.

| mportantly, Genzyne est abl i shed a
procedure for the subsetting of the entire dataset
into a qualified set that they proposed corresponded
to the subjects in the ongoing clinical trial, AGAL-
008. For each patient, GCenzyne determned if there

was a date at which the patient would have qualified
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as a subject for AGAL-008.

The patient's data beginning at that date
woul d be included in the qualified dataset. Data for
the qualified dataset would stop if the patient
received agalsidase in a clinical trial or had a
renal, <cardiac or neurologic adverse event. The
qualified data will often not include all collected
creatinine values for each patient.

This slide sunmarizes aspects of the data
collection and review process leading to the qualified
dat aset . Genzyne identified 51 sites for potenti al
participation, of which 27 did participate. These 27
sites identified all Fabry patients seen at the site
previously, and attenpted to contact the patient.

A partial review of the screening |ogs
indicated that approximately 58 percent of identified
patients at these sites consent to have their charts
revi ewed. The conplete study had 447 patients wth
their charts revi ewed. O these, 103 patients fornmed
the qualified dataset of patients.

Very recently, Genzynme submtted the fina

report for the AGAL-014 data collection. Genzyne has

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

154

added one patient to the qualified database. Many
anal yses have been done on the 103 patient set, and
t hese are presented here.

The inclusion of this one additional
patient has no significant inpact on the conclusions
stated here.

This slide shows the reasons that patients
in the overall database did not provide data for the
qualified dataset. The largest group of patients who
did not qualify, 186, failed to qualify due to having
a normal creatinine or creatinine clearance.

Among the qualifiers there were 115 who
met the age, al pha gal actosidase, and serum creati ni ne
criteria, 447 total mnus 332, but 12 of these 115 had
an event that woul d exclude them

This limted nunber of patients who fit
into t he qualified dat aset hi ghl i ghts t he
nonprospective nature of the collection of nedical
information on these patients, many of whom one m ght
predict, at some point in their lives would qualify
for AGAL-008.

This slide shows conparative denographic
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and baseline characteristics of the qualified
popul ation and a subset of the subjects enrolled in
the verification trial. | should note that this table
conpares the full 104 patient dataset from the
historical database, and that data on the entire
subj ect population fromthe verification trial are not
avai | abl e.

Note that the ages and estimated GFRs of
the populations are sonmewhat different. The GFRs

showmn here is estimated and not independent of serum

creati ni ne. Data on blood type for the subjects in
the verification trial have not been provided. So
conparisons are not possible. Many patients in the

qualified historical dataset do not have blood type
recor ded.

The following slide shows inportant
characteristics of the data in the qualified dataset.
The nunber of observations is limted in many cases.
Anong the 103 qualified patients, 18 patients had
only one creatinine value, and 22 patients had only
two creatinine values. Sixty-three patients had three

or nore val ues.
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The nedian period of followup in the
qualified dataset is 1.4 years. This neans that half
of the patients have data over a tinme period that is
less than half as long as the observation period of
the proposed trial. Forty-one patients have data for
one nonth or |ess.

In the next few slides exanples of
patients will be shown to illustrate the tinme course
patterns of the data. Exanpl es are solely limted to
be fromthe mnority of patients with nore extensive
nunbers of data val ues

Note that the creatinine data are plotted
on a logarithmc scale. This is to assist in
consideration of an analytic mnmethod proposed by
Genzynme, which will be discussed shortly.

This patient is an exanple with data over
a reasonable period of tinme where the data appear to
be linear on a logarithmc scale.

The majority of cases had data for which
it is difficult to drawa line. This is an exanple of
one such case.

In some cases there appear to be nore
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bi phasic tine courses to the creatinine data wth
time. There are anple data in this case to observe
that the change in rate of progression seened to occur
at just over three years after neeting qualification
criteria for the qualified dataset, and to estimate
what the rate of creatinine increase was over the
first three years.

The interpretation of sone patients' data
is nore uncertain. Wile this patient is still anong
the mnority wth a substantial nunber of data points,
these points are not uniform in tine. Thi s patient
appeared to have largely stable renal function for
nore than two years and then was absent from foll ow up
for over two years.

When they did return to the clinical site,

there had been a substantial increase in creatinine.

However, when that increase began is unknown. The
straight line shown in this figure is only one
possible tine course. The increase could have
occurred later. The true history of this patient

cannot be known fromthe data i n hand.

CGenzyne proposes to wuse the historical
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data to derive an estimate of the proportion of
subjects wth renal progressions to provide a
conpari son to a revised design of study AGAL-008.

The revised, open |abel study will have a
new primary endpoint. The outcone nmeasure will be the
percentage of patients with renal progression, defined
as a 50 percent or greater rise in creatinine within
three years of starting agal sidase treatnent.

The historical dataset would be eval uated
to derive an estimate of the proportion -- or
percentage of patients showing a 50 percent or greater
rise in creatinine wthin three vyears of the
qualification date. The AGAL-008 study data would be
anal yzed by conparing the observed rate of rena
progression to the historical estinate.

At this point I will digress a little to
di scuss another use of the data and analysis that has
been proposed by CGenzyne.

CGenzyne has proposed to use the historical
data as a conparator to the renal function data
obtained during the extension trial. It should be

repeated that the subjects formthat trial had nornal
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basel i ne renal function

Defining criteria to identify a tine point
for putative conparability of the agal sidase treated
patients and historical patients when neither have
clinically appar ent r enal I nvol venent appears
inpossible to do wth any exactness. Thus, FDA
regards the historical database as infeasible to be
used with any confidence as a conparator for these
patients.

This slide lists sonme inportant issues in
the use of historical data. These topics wll be
addressed in the next slides.

Conparability between the tw patient
popul ations is an inportant requirenent. Wth regard
to patient ascertainnent, the factors that |Ied
patients to present to centers spontaneously versus
responding to active recruitnment are unknown. It is
possible that patients with mlder disease wll be
enriched in active recruitnment processes.

The patient choice selection process for
enrollment into the historical protocol and a clinical

trial may be different. As was noted earlier, about
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60 percent of patients agreed to participate. Al so as
noted earlier, about one-half of the sites agreed to
participate in the hi st ori cal data collection
pr ot ocol .

Thus, it may be that only a mnority of
the known Fabry patients are included in the
hi storical database, and the factors that brought
these patients to be included are difficult to assess.

The distribution of inportant denographics
and disease specific factors may be different. In
addi tion, our know edge of the patient characteristics
that are inportant predictors of natural course may be
i nconpl ete in sonme inportant nmanner.

While this problem of inconplete know edge
about the disease is true for the situation of
random zed studies as well, it is especially inportant
for non-random zed studi es.

In random zed studies the random zation
process is relied upon to provide balance between
groups for unknown and unneasured characteristics.
Non-random zed studies are unable to rely upon this

and need to assess bal ance between groups explicitly
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for all inportant factors.

In order to address these issues and
pronote conparability, CGenzyne has applied the
eligibility «criteria of Study AGAL-008 to the
historical dataset to narrow dowmn to a qualified
dataset. Genzynme proposes that this qualified dataset
will be sufficiently conparable in natural history.

Factors ext er nal to pati ent
characteristics may have an influence upon the course
of the disease. If these differ between the two
popul ations, then the disease history of the two
popul ations will not be conparabl e.

For exanpl e, nedical nmanagenent may change
over time. This mght, in some cases, include disease
specific treatnents. It may also be changes in the
managenent of disease synptons, possibly wth apparent
changes in severity of disease manifestations.

The nethod used to analyze the historica
data shoul d provide estimates of the outconmes that are
accurate and unbi ased. The estimate of the outcone
from the historical database is used as the control

conparator for the actively treated popul ation.
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Modeling nmay or may not be wused as part of the
anal yti ¢ net hod.

If a nodel is used, there is a question of
the adequacy of the factors included in the nodel
which may inportantly affect or predict the disease
natural course. Again, if a nodel is wused, the
validity of the nodel's assunptions is critical to
accurate outcone estimates.

A historical dataset that is robust to
analysis can provide inportant strength to the
ultimate historical compari son. The issue of
robustness does not derive from just the dataset or
anal yti ¢ nethod. It is an issue of the dataset in
conjunction with the selected nethod of anal ysis.

One concept of a robust dataset is that
simlar outcone estimates are obtained from simlar
dat aset s. Sone dataset factors that may affect the
robustness of the analysis include: The nunber of
patients in the dataset; the extent of data on each
patient; and the distribution of the data throughout
the clinical course.

The frequency of observation may be
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nonuni form and nonrandom and nay overestinmte di sease
progression, if patients are nore prone to return to
the site when adverse changes are occurring.

| wll now present an examnation of an
anal ysis nmethod previously proposed by CGenzyne as an
illustration of the inportance of sone of these
concer ns.

CGenzyne's previously proposed nethod is
based on the nodeling of creatinine rise over tine.
| T assunmes that the rise of log creatinine is |inear
wth tine. CGenzyne would apply the nethod to
calculate a slope of creatinine rise for each of the
103 patients.

The nethod enploys an enpirical Bayes
element that permts a slope to be calculated for
patients with only one or nore data val ues. Genzyne
woul d then determne the proportion of patient slopes
that predict at least a 50 percent rise in creatinine
within three years.

The adequacy of the nodel can be exam ned
in certain areas. The nodel assunes linearity in the

rise of log creatinine. However, as seen in the
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sanple patient data shown earlier, not all, and
perhaps not nost, patient data exhibit a clear
linearity of the rise of |log creatinine.

Whien nodels with non-linear elenents were
examned, it was seen that a nodel permtting sone
curvature of the tinme course -- for exanple, a
gquadratic fit -- nore closely nodeled the data.
Therefore, the linearity assunption of this nethod is
uncertain.

This assunption is particularly inportant
in this nodeling nethod with this dataset. There are
a substantial nunber of patients with only one data
val ue. However, this nethod enploys an enpirical base
feature which permts attribution of a slope to
patient data wth only one data point. The accuracy
of this attribution 1is uncertain, and may be
unt est abl e. An estimate of 32 percent was obtained
with the proposed nethod.

This slide shows another way that was
considered to examne the adequacy of the previously
proposed nodeling. The creatinine data are

transformed by use of a logarithm function to create
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data values treated as if linear over tine.

If, instead, the inverse of «creatinine
transform of the data was used and then applied to the
linear nodeling nethod, a notably different estinate
of the progression rate is obtained, 23 percent. This
does not permt a determnation of which nmethod is
nore true, but does illustrate that the nodel is very
sensitive to initial assunptions.

The robustness of the nethod to portions
of the data was exam ned. Genzyme had previously
submtted an analysis of the first 43 patients in the
dataset selected only by an arbitrary cutoff date to
allowinitial analysis by a presel ected cal endar date.

Consequently, the entire dataset can be
viewed as conprising tw parts created by a data
unrelated arbitrary division. The analysis of the
first part of the data with 43 patients yielded an
estimate of a 40 percent progression rate, while the

remai nder of the full dataset, 60 patients, yields an

estimate of just 27 percent. These are substantially
different.
This illustrates that the dataset analysis
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is marked sensitive to exactly which patients are
included. Wat the analytic result mght be, if there
were anot her 50 patients to include, is unknown.

I n anot her assessnent of the robustness of
the dataset to this analysis, it can be recognized
that the dataset includes data of creatinine rises
wel | beyond the progression criterion of a 50 percent
rise. These data would not be included in the
anal ysis of the Study 008 patients.

In a well filled historical dataset, these
woul d be superfluous, as the data would be frequent
enough to permt calculation of a rate of rise stable
to the elimnation of the extrenme creatinine data.

An analysis was performed using data for
qualifiers up to a doubling of their creatinines
This analysis discarded only a snmall proportion of the
data. Eighty-seven percent were retained.

This analysis resulted in a dramtic
decrease in the projected event rate, down to 21
percent, conmpared to 32 percent for the entire
dat aset . Again, this suggests this analytic nethod

applied to this dataset did not provide robust
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estimates of progression rate to use as a control
conpari son

An alternative was considered that m ght
provide a useful conparison. An enpirical assessnent
would be free of nodeling assunptions. One could
exam ne t he dat aset for al | patients with
approximately three years of data, equivalent to the
proposed primary endpoint time point, and calculate
the fraction who show renal progression.

Usi ng this met hod, a 41 per cent
progression rate is obtained from the qualified
dat aset . Unfortunately, the present dataset includes
only 17 patients with the requisite three years of
dat a. So the 41 percent progression rate is not
reliable.

Concl usi ons about Genzyne's prior proposal
are that the nethod is dependent upon the validity of
t he assunptions and sensitive to changes in the nodel.

The validity of the assunptions is uncertain and nay
be difficult to test.

The enpirical nmethod nmay have an advant age

in being assunption free, but the present dataset is
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too limted to provide a precise estimate of renal
progression rate.

Recently Genzynme has submtted a new
proposed nethod to anal yze the historical database for
use as the historical control conparator to the
revised study AGAL-008. There has been insufficient
time since FDA receipt of this to permt conplete
review and di scussion of this proposal between FDA and
Genzynme, so that only prelimnary coments can be
of fered by FDA today.

Since you have heard this proposal in nore
detail earlier this norning, we wll only briefly
summari ze the approach in this presentation and offer
some conmments as to topics that we feel wll need
further clarification and exploration in evaluating
this proposal .

This slide briefly touches upon the main
poi nts of the proposal. The sane historical dataset
will be used as in the prior proposal. Thus, any
concerns that may exist regarding that historical
dataset will carry over to this new proposal.

The new net hod begins by formng a subset
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of the qualified subset of the historical data that
CGenzyne proposes wll be better mtched to the
patients in AGAL-008. This is done using a technique
called propensity scores which are a conposite score
of certain specified coavari ates.

The sel ection of covari ates and
conpl eteness  of the covariate information are,
therefore, inportant elenents of this method. Genzyne
recogni zes that this subset subset will have certain
gaps in the record of creatinine values due to the
sparseness of the historical dataset.

Therefore, the nonthly creatinine values
from the placebo patients in the existing AGAL-008
design will be used as a source of information to fill
in the blanks. There wll be a prediction nodel
devi sed, which is unspecified at present, that will be
used in this inputation process of the AGAL-008
pl acebo data into the propensity score subset of the
hi stori cal dataset.

Wen that is conpleted, the propensity
score subset will be a |ess sparse dataset, conprising

in sonme presently unknown manner a mxture of the
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historical data and values inputed wth an influence
fromthe AGAL-008 pl acebo dat a.

Lastly, this filled in dataset will use an
outconme neasure, also not specified at present, to
cal cul ate a predicted outconme event rate or sone other
outcome characterization. This prediction wll be
conpared to the actual observed outcone in the study
AGAL- 008 enzyne treated patients.

As nentioned, FDA is able to offer only
prelimnary coments today, due to the recency of
receiving this proposal. However, we have identified
at least sone of the issues that we feel wll require
further information and di scussion.

First, the selection of covariates is
central to the propensity score nethod. Wet her the
best set of covariates has been identified is an
i nportant question to consider. Are there other
factors or patient characteristics that are known to
be predictive of renal disease progression? Are we
confident that our know edge of the disease is
adequate to define all the inportant factors?

Then there is the fact that sone patients
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in the historical dataset do not have all covariate
information available. How extensive is this, and how
well justified is the nmethod' s approach to handling
t hese m ssing data?

The propensity score matching nethod, as
we understand it at this point, is a 1:1 historical to
Agal patient matching, but does not necessarily ensure
that all Agal patients have at |east one match. This
requires further evaluation and assessnent of what the
consequences of this apparent potential inbalance may
be.

The prediction nodel, which is central to
the inputation process is unspecified at this point.
AS we learned in the evaluation of the prior proposal,
eval uation of the nodel is critical. This nodel nmay
or may not be suitable for this purpose with this
dataset. FDA is unable to evaluate this critical step
wi t hout further information on this nodel.

Last, the outcone neasure is presently
unspecified, and thus, how it wll be calculated from
the filled in historical dataset is unclear. FDA is

also unable to evaluate the appropriateness of this
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critical calculation without further information.

Therefore, at this tinme FDA is unable to
provide a conprehensive assessnent of the nethod.
Further information 1is needed from Genzyne for
di scussi ons and eval uation to proceed.

W will be asking for your coments and
advice regarding how best to focus future efforts
| ater today. Thank you for your attention.

CHAI RVAN ACKI: At this time, we will take
the nost pressing questions that you would like to
address to this FDA presentation by Dr. Kaiser. Dr.
Hunsi cker.

DR HUNSI CKER First, | should like to
congratul ate the FDA for what | think is an absolutely
superb statistical analysis that | received, and |
really was very inpressed by that, and | thank you for
it. | also want to thank Genzynme for having provided
a very good presentation, and | think Dr. Rubin's
contribution is good.

There is a major issue here that | wanted
to talk about last tinme, but maybe it's just as well

to talk about it this nonment, and I was going to quote
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formthe regulation, but | buried it right here. That
deals wth the definition of a surrogate. "Il read
it over here.

It says that a surrogate is based al nost -
- Wll, okay -- on the -- | wsh | could get the
guot at i on. It was either treatnent, epidem ol ogic,
pat hophysiologic or other data or information about
outcomes that are other than |Ilife, survival, or
per manent norbidity.

In the whole issue that we are dealing
with here today, we have really no evidence about the
i npact of any of the treatnents on outcones, whether
they be life threatening or non-life threatening. So
it is going toreally rest on the first part.

Now it has been underlined for ne. Thank

you very nmuch. It's going to rest upon the first
part, which is the -- No, that's not the part | was
going to say -- whether there 1is epidemologic
evidence, treatnent evidence -- it's up at the top
t here -- epi dem ol ogi c, t her apeuti c or

pat hophysiologic or other evidence that nakes the

surrogate a |likely surrogate.
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The nature of the situation that we have
here is that all of the patients seem to have the
findings of the deposits in the endothelium with the
exception of the cardiac variant and the patient that
was described who was a candidate -- a fenale who was
a candi date for donati on.

Therefore, there isn't very nuch basis for
an epi dem ol ogi ¢ assessnent of the relationship of the
surrogate to outcone. They all have it, and people
have whatever results they have.

Simlarly, t here isn't any pri or
therapeutic information that clarifies this. So the
entire argunment for this surrogate rests on a
pat hophysi ol ogi ¢ assunption, which in |large neasure is
defended only by the data on the cardiac variant and
on that patient, the femal e who had the deposits.

Now we cone to this knowi ng that the FDA
has approved the performance of the trial 02 based on
the clearance of the deposits fromthe endothelium and
of the interstitial -- no, the capillaries, the
interstitial capillaries of the kidney.

I have a couple of questions, sone
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primarily directed to the FDA The question is what
was the series of logic that led to the acceptance of
this particular surrogate as a surrogate, which is
hanging on this very thin thread of rationale right
now? Not that it's wong. | think the rationale is
perfectly reasonable, but there are hundreds of other
possible rationales for progression. And what is the
i npact on the -- what do | want to say? -- the process
that we have here of the fact that this surrogate was
accepted by the FDA?

| say this, comng fromthe point of view
that there is absolutely no question in ny mnd that
the outconme is positive of the study for the issue
that was put. It clears the stuff from the
endothelium There is no question about that.

DR KAl SER | hear your question. | am
going to defer the answer to ny supervisor.

DR WALTON: Dr. Aoki, if I may, | would
like to answer the question.

CHAI RVAN AKXl :  Yes. Thank you.

DR VWALTON: From the FDA s perspective,

the pathway that we got to this surrogate was that
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there were initial discussions with Genzynme, and their
perspective they wish to pursue enploying a surrogate
endpoi nt, and consideration of what Kkinds of things
m ght constitute a reasonabl e surrogate.

Initial discussions talked about taking
one of the biochemcal or histological observations
and denonstrating a | essening of the abnormality. The
agency felt wunable to have nuch confidence in any
particul ar nodest, perhaps quantitative, |essening of
an abnormality from sone baseline, perhaps to a 40
percent |essening or 50 percent lessening or a 70
percent | essening.

Anongst the considerations is: |Is there a
threshold effect where the residual abnormality is
still adequate to lead to the clinical inpairnments?
W were unable to conclude that we could rule that
out, and GCenzyne was unable to provide us with any

information with regard to that.

That led to the further discussions
bet ween Genzyne and the FDA. In their early initial
study, they noted that on the vessel -- that one of

the reasons they really believed in this product was
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the belief that many of the clinical inpairnents are
derived fromthe vascular injury. So that much of the
clinical inpairnment can be viewed as a vascul ar based
di sease.

On their examnation of the slides, they
felt they were seeing that the capillaries were
becomng what they felt were clear of deposition.
That appeared to provide the -- nuch nore than the
guantitative but rather a qualitative change. That
is, arestoration of those vessels to an appearance of
normal ity.

Thus, it was on the basis of the belief
that the vascular injury was the etiology of nuch of
the clinical inpairment, and that they would have the
ability wth their product to produce a near
normal i zati on of those vessels that they focused upon
t he surrogate.

| would like to note that the FDA has not
in any sense absolutely accepted this as a clearly
adequate surrogate. This really is an inportant
guesti on. That is anbongst the questions for

di scussion of the Commttee this afternoon, and we
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very much wi sh to hear your opinions on whether or not
this is an appropriate surrogate under the franmework
of accel erated approval .

There was an under st andi ng between Genzyne
and the FDA that this, on the face of it, had nmuch to
speak for it and would be a worthy surrogate to
exam ne and consider further.

DR HUNSI CKER Could vyou explicitly
comment on the regulatory inpact of the fact that
CGenzyne has proceeded to do this study on the
assunption that this would be accepted as a surrogate,
or at |east appears to have done that? Was there an
understanding that this wuld be accepted as a
surrogat e?

DR VALTON | think that the -- As Dr.
Kai ser noted, this study was conducted and it was
initiated and much of it was conducted prior to there
bei ng any agreenent between the agency and the conpany
on what exact endpoint to use.

So in fact, that was why there was a, late
in the study, revision of the endpoint. So CGenzyne

was not under the inpression that they had absolutely
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accepted surrogate, even while they were conducting
t he study.

As far as the later goes, | think Genzyne

has been aware of the agency's viewpoint that we are
very inpressed with the results of this surrogate.
W find the rationale for the surrogate to be very
reasonabl e and to be very appropri ate for
consi deration under accelerated approval, but that no
permanent -- no definitive decision has been nade
until we had gone through our conplete regulatory
review process, of which this Advisory Conmttee is a
portion.

CHAI RVAN ACKI:  Dr. G ady?

DR GRADY: Could | just be clear that --
| mean, were you telling us that a |arge consideration
in choosing this surrogate was that there was already
a denonstrated mgjor inpact on it, and that's partly
what nmade it a reasonabl e surrogate?

DR WALTON: Not what nmade it a reasonable
surrogate. However, it was in the FB9702, their Phase
1 study -- that was an open |abel study in which they

gained their first experience with the product in
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people -- that they nade the observation. They had
ki dney biopsies in that study as well, and it was in
that study that they began to get a sense of what this
product m ght be capabl e of.

So it was with high expectations that they
woul d succeed on the endpoint selected that they did
select it. That is, in many ways, not inconparable to
clinical studies that do Phase 2 studies prior to
Phase 3 studies, and so there is experience with the
endpoint prior to selecting the definitive clinical
endpoi nt . But there was not any review of data from
t he AGAL-002 study prior to selecting the endpoint.

Those data remained unknown to either
Genzyme or the FDA during -- t hr oughout our
di scussi ons.

CHAl RVAN ACKI :  Dr. Jennette.

DR JENNETTE: My comments were going to
be on the sane two issues. I am still -- 1 am
convinced that this is, to a certain extent, circular
reasoning where initially this appeared to be a change
that would occur wth the drug, irrespective of

whether it correlated with an inprovenent in clinica
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outconme, and the selection of the endpoint was not
because there was any evidence that it correlated with
clinical outconme, but rather that there was evidence
that it would be sonething that would correlate wth
drug adm ni stration.

Now having said that, that doesn't nean
that it still couldn't be an outstanding surrogate for
clinical outcome, but | am just concerned that it was
selected with no evidence at all that it would
correlate wth clinical out conme  but only wth
treatnment adm nistration

DR WALTON: | think you are quite correct
in that there was no evidence that it did correlate in
a strict sense. There was the literature evidence of
the cardiac variance of the heterozygote wonen that

are rather coarse and really don't provide a fine,

guantitative correlation. But | would note that the
regul ations do not -- on accel erated approval do not -
- do not object to that sort of approach -- that is,

not having the direct evidence of correlation that the
-- The reqgulations talk about an effect on a

surrogate, t hat based on t he epi dem ol ogi c,
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t her apeutic -- what ever t hat may be - -
pat hophysiologic or other evidence is regarded as
reasonably likely to predict clinical benefit.

It may be any or all of those types of
evidence that are involved in creating the belief, the
opi nion, of reasonably likely to predict. The source
of evidence can be broad ranging. It is the totality
of the strength of the evidence that we wll be --
regarding the reasonableness of the likeliness to
predict that we will ultimtely be asking you about
this afternoon.

DR JENNETTE: Just one follow up. Wth
respect to the surrogate again, there are no
observations yet that show that the absence of the
inclusions in the endothelial cells inprove outcone,
to the extent we have been able to follow it, but
there is also evidence that this is in the face of
very substantial change in the surrogate.

Is there concern that now with this study
no evidence for «clinical inprovenent has surfaced,
even though there are very dramatic changes in the

surrogate? | certainly agree with that.
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DR VALTON: I think that we have
highlighted to you very clearly, and you clearly are
drawi ng upon that, that in the clinical studies to
date we do not have evidence of a treatnent related
difference in clinical outcones, and we certainly do
have dramatic differences in the histol ogic outcone.

| think this speaks to the FDA' s wariness
initially of being supportive of perhaps a 50 percent
decrease in the anmount of substrate accumul ation, and
is that adequate to predict or do we have the
potential for a threshold effect?

It mght well be that there are very
nonl i near rel ati onships between the anounts of
inclusion and the clinical inpact, and it was out of
those concerns that we felt unconfortable with the
per cent age decr eases, but r at her t han near
normali zation was perhaps a stronger pi ece of
evi dence.

The degree to which that is an adequate
pi ece of evidence, as | said, is what we are | ooking
to hear.

CHAI RVAN ACKI:  Dr. Wi ss?
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DR VWEISS: To follow up to sone extent as
well, and | hope we can get into sone of that
di scussion, that potentially could be a factor of the
types of patients that were enrolled in the 002 trial.
As you recall, they all began, both placebo and
treated patients, with normal renal function, and at
the end of the controlled portion of the trial they
both remained wth normal renal function.

That is one of the reasons why the
specific verification study 008 is really targeted
with people wth sonewhat nore advanced renal disease,
to begin with, with the idea, to sone extent, it's who
you are selecting for the study and whether or not,
during the course of any trial, you are going to be
able to see the events of interest.

That goes to a real fundanental issue as
well with accelerated approval, verification studies.

In some settings, the verification studies are just a
continuation of the ongoing clinical trial. That's
been the experience in the setting of HV ADS for
i nstance, where it is the sanme populations, and a

surrogate is l|looked at early but wthin the sane
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popul ation, and then the trial is continued to | ook at
the nore rel evant clinical outcones.

In other settings -- and this is one case
-- the wverification study is proposed to be in a
different population, and that goes to the issues of
being able to show, to sone extent -- the question is
really does that particular surrogate correlate wth
t he outcone. You are talking about a different
popul ation where vyou are going to be |ooking
potentially at the clinical outcones.

CHAl RVAN  ACKI : | think -- One |ast
question. Dr. Wolf?

DR WOOLF: A point for clarification from
the FDA. If you have a nmutually agreed upon surrogate
in advance, does that obligate the FDA to accept the
orphan drug pending verification of a suitable
clinical trial?

DR VEI SS: One of the issues that, |
think, was outlined in the presentation is that, while
we all thought this was a potential surrogate that
m ght be reasonable, there were enough questions based

on the initial information submtted to the FDA -- It
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was pointed out, | think, by D. Flemng, for
instance, that sone of the clinical outconmes and the
pain outcomes, for instance, and the renal function
data did not show anything in that trial. It was
nothing that we hadn't initially thought that was
goi ng to happen. There was no evidence of any other
out cones.

The concern about the isolation of the
renal histology is a question about whether or not it
was isolated cell type. And then probably also, very
inportantly, what came out in that controlled portion
of the trial and part of the extension trial was the
fact that all patients devel oped a seroconversion and
had infusion reactions, and did the presence of
anti body then sonehow inpact the ability to give this
product long term and to get benefit long term
Longer term outcones would be where you would nore
than |likely see the clinical outcones.

So as wusual, clinical trial results, when
anal yzed, highlighted not concerns about the findings.
| think we were all pretty clear that the findings on

the particular cell type highlighted were quite
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ot her aspects

of this particular population. It raised new concerns

that we felt were absolutely critical to
DR WOOLF: SO a surroga
surrogate, subject to the findings in th

not an absol ut e?

addr ess.
te is only a

e trial? It's

DR VEl SS: It has to also be viewed in

the context of all the data that come
trial.

CHAI RVAN ACKI @ Thank you.

out from the

At this point,

we wll now turn to the public hearing, and | would

like to start with --

DR FLEM NG Could we just
nore questions on this very issue, but
to take themthis afternoon?

CHAI RVAN AXKI : Yes, we ar

address those questi ons.

-- There are

woul d you Iike

e planning to

DR FLEM NG | want to discuss this issue

at some dept h.
CHAl RMAN  AXXI : You wil
opportunity.

| would like to ask the spe
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their comments to three to five mnutes, because there
are a fairly large nunber of individuals who would
like to speak. Il would like to start with Roscoe

Brady, MD. And please cone to the podi um

DR BRADY: Thank you. | am Roscoe Brady
from the National Institutes of Health. | nmust
announce that | am a consultant to the GCenzyne

Cor poration, but | have not conducted a clinical trial
with the Genzyne related to Fabry disease nor any
other clinical trial in the past 12 years.

Many of you may know nme best for the work
that we did with Genzyne devel oping a very successfu
therapy for patients with Type | Gaucher disease.
This was approved in 1991, and during the past 12
years nmany, many patients wth this disorder have
benefitted inmmensely from the opportunity to receive
t hi s nedi cati on.

| would like to go back one brief nonent
to the history of sone of this devel opnent. Back in
1965 when we | earned the enzyne defect Gaucher disease
in 1966, when we learned it in N enmann-Pick disease,

we began to think about what the problem was in Fabry
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di sease, and in 1966 we predicted that it was due to
m ssing gal actosidase required to split the termna
gal actose fromthe GB-3, and in 1967 we were able to
verify this prediction.

At the sane tinme, we began to think about
what m ght happen to patients if we were able to
supply themw th the m ssing enzynme, and we began sone
studies along that tinme with purification of single
l'ipid hydrol ase fromthe human pl acental tissue.

The first one that we got available was
t he al pha gal actosi dase, and we began to investigate
this in tw patients with classic Fabry disease. Ve
were not able to do kidney or other organ biopsies at
that time, but what we showed was sonething which you
have seen agai n today.

Following the infusion of this enzyne,
there is a rapid reduction, clearance of the GB-3 from
the blood, from the circul ation. Then over a period
of three or four days, it gradually reaccunul at ed.

This was shown in two patients, and wth
this information we were then permtted to do kidney

bi opsi es before and after infusing subsequent
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guantities of the enzyne.

W tried this twce, and both of these
trials ran into severe technical difficulties, which I
shan't go into at this point. So we were on hold for
many, many Yyears until the present tinme when |arger
quantities of enzymne becane available through
reconbi nant production or through gene activation
procedure, about which you will hear tonorrow.

W have carried out a nunber of studies
with these gene activation product, three of which I
want to touch on briefly. One is with an ani mal nodel
of Fabry disease in which the clearance of the entire
accumul ated GB-3 from the liver is affected, and the
spl een. There is also 85 percent clearance from the
heart, and about a 50 percent clearance follow ng
injection of this enzyne fromthe kidney.

We also carried about a Phase 1 safety and
dose response trial with this product, and foll owed
this with a Phase 2 clinical efficacy trial, about
whi ch you will hear tonorrow

Let ne state sinply that the quality of

life of all the recipients in the Phase 2 trial has
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been greatly inproved. | think at this point, based
on some of the evidence that you have had today and
sone of the evidence that you may hear tonorrow, that
these patients certainly deserve the opportunity to
receive this enzynme at the present tine.

It is nmy fervent hope that this wll be
approved by the FDA. Thank you.

CHAIl RVAN ACKI :  Abbey Meyers.

M5. MEYERS: | am Abbey Meyers. I am
President of the National Oganization for Rare
Di sorders, and we are the orphan drug folks. W are
the patient groups that have passed the O phan Drug
Act and have worked very hard to nmake sure that it
produces the kinds of enzyne replacenent therapies
that we are tal ki ng about today.

| want to say that we have gotten
substantial donations from both conpanies, both TKT
and Cenzyne, particularly for our Roscoe Brady
Research Fell owship program and we have awarded two-
year fellowships to many, many scientists because of
t hat .

W hope that in that way we w Il produce
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nore researchers in this field, because he is --
Roscoe Brady is the world s expert on |ysosonal
storage di seases.

| want to explain to you the O phan Drug
Act and how the drugs today and tonorrow are going to
be inplicated. It doesn't matter if there are ten
conpani es devel opi ng an enzyne, specific enzyne for a
speci fic disease. The one that gets approval first is
the one that gets seven years exclusivity.

| f one conpany gets approved and anot her
conpany gets approved five mnutes later, it cannot
get on the market for seven years. So under st andi ng
that the question of which drug gets approved first is
extrenely inportant.

W have always encouraged conpanies to
make a voluntary agreenment wup front to share
exclusivity, and this has worked in many, nany cases.

In sone cases, it hasn't, and | have personally asked
both conpanies to agree to share exclusivity, and yet
there doesn't seem to be any novenent, although I
understand that TKT released a statement on Friday

saying that they are willing to share exclusivity.
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Comng from the point of view of the
patient groups, and we have spoken to many Fabry's
patients, what they want ideally is for both to get on
t he market. The reason is they are afraid, if they
build up an immunity to one of these drugs and there
is only one available here in the United States for
seven years, what are they going to do?

Knowi ng that there are very few patients,
and yet for these clinical trials they are enrolled
with either one conpany or the other, their products,
it nmeans that if one conpany is approved, the other
hal f of the patients are going to have to stop taking
the drug that they are doing well on and switch to
anot her one.

So it would be absolutely humane to get
both of them on the nmarket, because people are going
to suffer if they are unable to do that. But | saw on
the list of questions that there is no question to
this Advisory Conmttee about whether you would advise
the FDA to approve or not approve these drugs. It is
m ssing out of all of these questions.

They are wonderful questions, and | can't

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

194

wait to hear your discussion and what you say, but you
are not being asked to recommend approval. And that's
it. Thank you.

CHAI RVAN ACKI @ Next, Dr. Warnock.

DR WARNOCK: Good afternoon. It is ny
pl easure to be here. | am David Wrnock. | am the
Director of the Nephrology Program at the University
of Alabama in Birmngham | amthe President-El ect of
t he National Kidney Foundati on.

| am an investigator in the AGAL-008 study
that you have heard of, and | am here this afternoon
in ny role as a clinical nephrologist in the patients
t hat I treat wth Fabry's disease. I have
approximately six patients | have seen, three of whom
who have noderate to severe renal inpairnent. Two of
those, in fact, are enrolled in the protocol

Fabry's disease at this point, you are
quite famliar wth. The point that | would like to
enphasize in ny brief remarks is, in fact, this is a
mul ti-systemc disease. The kidneys are affected.
The heart and the brain, of course, are the inportant

target organs.
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The analogy | would like to present to you
is between Fabry's di sease and di abetes. Both are, if
you will, a netabolic syndrone. Both have neuropathic
pai n. Both have nulti-system invol venent. Both are
marked with proteinuria and renal inpairnent.

We know from the published experience that
transplantation, in fact, wll ~correct the renal
probl em However, the patients are left with the
underlying netabolic defect. The vascul ar/cardi ac and
neur ol ogi ¢ i nvol venent conti nues.

This is a description of the outcones of
patients who have diabetes in the ESRD dataset,
patients who are not diabetics and, as you can see,
patients with Fabry's di sease who have end-stage renal
di sease. Even though they are not as severe in their
progression as diabetics, clearly are worse than the
non-di abetic controls.

The future directions that we are very

excited about is the fact that enzyne replacenent

therapy can occur wth objective endpoints. O

course, adjuvant therapy -- Dr. Hunsicker touched upon

this -- all of us treating proteinuric renal diseases
S AG CORP
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use: Converting enzynme inhibitors, ARBs, everything
we have.

The analogy | would nake and |eave wth
you 1is how <could we possibly treat di abetic
nephropat hy, even though we would use the adjunct
t her apy, wi t hout having the proper repl acenent
t her apy. W desperately need to have effective
repl acenent therapy in our armanentarium and | thank
you for your attention.

CHAI RVAN ACKI:  Next is Dr. Gunfeld.

DR GRUNFELD. Thank you very nuch. | am
a nephrol ogist working in the Hopital Necker in Paris.
| have no financial link with Genzynme, but ny travel
expenses are covered by CGenzyne.

| have longstanding interest in Fabry's
di sease. In 1970 with WMarie Kubler and others, we
have seen sone Fabry famlies in Paris, including
three carrier females wth no urinary abnormality. On
the renal biopsy of two of them we found typical
Fabry deposits in the |ysosone of podocytes. M ni mal
and patchy | esions were present in the renal vessels.

To ny know edge, none of them progressed
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to clinical kidney disease. Wth that thought, that
podocytes | esions were not evident in the progression
of renal involvenent, renal progression is nmainly due
to progressive occlusions of intrarenal vessels by
gl ycol i pid deposits | eading to i schem c nephropat hy.

This view was, in sonme way, confirnmed by
the follow ng unique observation. I n Septenber 1966
we perforned a kidney transplantation in a young woman
with primary chronic glonerul onephritis. he donor was
her nother, who was heal t hy.

On the first an earlier renal biopsy of
the transplant, glonerular lesions typical of Fabry's
disease were found, involving mainly exclusively
podocytes. Vessels were conpletely normal, and these
| esi ons remai ned unchanged on successive renal biopsy
of the transpl ant.

To understand this surprising observation,
we investigated the nother (the donor) and the
daughter (the recipient) in 1973, and it was clear
that the donor's nother was heterozygous for Fabry's
di sease, 50 percent alpha gal actosidase activity on

| eukocytes and skin fibroblasts. The activity was
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normal in the daughter, the recipient.

The transpl ant underwent chronic rejection
over a 20-year period. A second successful kidney
transplantation was perforned a few years ago in the
daughter. The nother was presently 83 years old has a
single kidney containing probably simlar podocyte
| esion, and she has no urinary abnormality and nor nal
renal function

The second case | would like to recal
deals with a nale patient with Fabry's di sease who has
been followed up in our clinic for many years. He
devel oped renal failure, and Fabrazynme adm nistration
was started two years ago when he was 36.

Estimated creatinine clearance at that
timte was 39 mlliliter per mnute wth a serum
creatinine of approximately 245 mcronole per liter.
The loss of creatinine clearance was 6.4 mlliliter
per mnute per year before Fabrazynme adm nistration,
and this is the average loss of creatinine clearance
in our male patients with Fabry's disease, and this
| oss dropped dramatically to 2.2 mlliliter per mnute

per year during the tw years of Fabr azyne
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adm ni strati on.

If the rate of progression of rena
failure were constant during the whole course, this
man woul d have been in end-stage renal failure within
five years before Fabrazyne adm nistration, and wth
Fabrazyme admnistration within 15 years.

Fabry's di sease I ncl udes al so
cardi ovascul ar conplication, and this nman devel oped
| eft ventri cul ar hypertrophy bef ore Fabr azyne
adm ni strati on. During -- Before treatnment you see
that the left wventricular mass increased from high
value 150 grans per square neter to 200 grans per
square neter, and during -- Again, during Fabrazyne
admnistration left ventricular hypertrophy regressed
significantly during this two-year peri od.

This case shows that enzyne replacenent
therapy is able to show the progression -- to slow the
progression, excuse ne -- to slow the progression of
established renal disease in sone patients with Fabry
di sease. It can also reverse left ventricular
hypert r ophy.

This is confirmed in the series of eight
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patients treated with Fabrazyne by Nathalie @Qiffon in
Lyons, France, where you see the left ventricular mass
decrease from 159 to 127 after 18 or 24 nonths of
treatnent. Thank you very nuch.

CHAl RVAN AKX : The next speaker is Jack
Johnson.

MR JOHNSON: FDA, Comm ttee nenbers and
guests, ny nane is Jack Johnson. | am a Fabry
patient, founder and President of the Fabry Support
and Information Goup. FSIG has received unrestricted
grants from both Genzyne and Transkaryotic Therapies,
as well as support fromthe public.

Wth help from famly, | started FSIG in

'96. Qur nenbership has grown to over 900, with over

650 affected nenbers in 30-plus countries. After
communi cating and neeting hundreds of patients, | am
very aware of their concerns and wishes. | amhere to

represent the thousands of patients that these
proceedings will inpact.

As you know, Fabry is a horrible,
progressive, chronic, fatal disease. It directly

affects thousands in the US and inpacts many
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t housands nore. It causes suffering few can
understand or appreciate and prenmaturely steals our
lives.

You wi |l hear others speak of the toll the
di sease takes on life and, hopefully, you wll better
under stand our urgent need for hope.

Enzyne replacenent therapy represents the
only drugs available to treat Fabry disease
Fabrazynme and Repl agal have been under FDA review for
over two years and, while waiting, we know of at | east
17 patients that have died. Based on FSI G nenbership,
U.S. population nunbers and the estimated preval ence
of Fabry, patient deaths during this time could be
from 100 to over 200. Enough have suffered and died
wi t hout hope of treatnent.

W have waited |ong enough. Access to
treatnent is needed now, and it nust be for al
affected patients, regardless of sex or age. Fabry
has great variation 1in presentation, and recent
research shows fenales carry a larger than previously
recogni zed burden of disease.

No matter what the books say, fenales
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suffer and die from this disease, and the effects on
this group, on this previously overlooked group, are
no less tragic.

Patients demand safe and effective
treat nent. There is clear evidence that patients
benefit from both drugs. Patients respond to
treatnent with variability, just as they are affected
by Fabry, as the response to treatnent of sone is
nothing less than mracul ous. QG hers report little
change in how they feel, but their disease progression
i s being halted.

Sonme have experienced conplications.
Fortunately for nost, these have been successfully
managed. For those few remai ning, access to treatnent
choice could be a matter of |ife and death.

It is clear, patients want to have choi ce.

They have expressed their desire for both Fabrazyne
and Replagal to be approved for the treatnment of Fabry
di sease. Wth variation in response to therapy, sone
patients may receive greater benefit from one drug
t han the ot her

The two drugs may be very simlar, but do
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they actually behave in the body the sanme? You have
to address the science of this question, but we have
to live with the consequences.

| do not know if all patients benefit from
both drugs in the same way, but | do know of U S
patients that have received both drugs. In one case,
there was a noticeable difference in response. Bot h
drugs were received for over a year. Al t hough the
difference was not great, it does highlight the
potential for benefit through choice and the possible
necessity of choi ce.

Choi ce of treatnent has been available in
Europe for over a year. The EMEA concl uded that
choice was in the best interest of patients, and
patient health has benefitted as a result. You can
reach the sanme conclusion and ensure optinmal patient

care in the United States.

There is no reason for further -- to
further del ay approval . Ef ficacy has been
est abl i shed. What risks exist from ERT are
manageabl e. The outcone of Fabry is known. It is

premature death. To further deny access to treatnent
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IS unconscionabl e. Patients have expressed their
wi | lingness to accept the existing drugs.

| must say again, Fabrazyne and Repl agal
represent the only currently available drugs for the
treatnent of Fabry disease. Qur nenbership has
expressed great support for a patient initiative that
bot h drugs be avail abl e.

FSI G echoes the needs and desires of those
we represent, and in this we do not endorse one single
conpany or institution over another. W demand what
is in the best interest of Fabry sufferers, pronpt
access for all to safe and effective treatnent.
Wthout it, we continue to suffer and die wthout
hope.

The decision is in your hands, and we
awai t your response. Thank you for your attention to
this vital matter.

CHAl RVAN AKX : Thank you. The next
speaker is Tracy Matt.

M5.  MYATT: Hel | o. M/ nane is Tracy
Myatt. I have no affiliation with Genzyne other than

| am very grateful to them for trying to help ny
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f at her. My Dad, Caig Cordell, died of Fabry in
Sept enber of 2000 at the age of 59, and | am not going
to talk about the details of his synptons or anything,
just to focus on his fight for treatnent and how the
benefits that he sought to gain, while they were
unrealized in his case, can be realized by his two
grandsons who al so have Fabry's.

My dad was diagnosed in the early 1960s
when not much was known about the disease. So he
educated hinself a lot by research and subscribing to
orphan di sease newsletters and such. In 1992 he was
evaluated at M. Sinai, and becane part of a research
study at the National Institutes of Health in 1994,
going up for annual evaluations as long as his health
permtted.

In 1997 he was put on peritoneal dialysis,
requiring about four to five treatnents every day at
hone, and in that year he realized he was not going to
be <considered for clinical trials. H s advanced
synpt ons pl aced hi moutside of the criteria.

So at that point, he began an aggressive

letter witing canpaign, witing to the FDA the
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participating hospitals, state senators, Departnent of
Heal th and Human and Servi ces. He really worked hard
educating people on this, and often including Federa
regul ati ons, copi es of t hose, tal ki ng about
conpassi onate dose and trying to go that avenue, since
he wasn't included in the clinical trials.

He even had his doctors, as early as 1997,
| obbying for him telling the participating hospitals
of how he would be an ideal candi date for
conpassi onate dose treatnent, and even offering their
services and their facilities.

In August of 2000, in response to our
state senator's letter on behalf of ny dad, Genzyne
says, Vyes, we wll give him the enzyne on a
conpassi onate dose basis if the FDA will approve it,
which the FDA did, and | am thankful to Genzyne and
FDA for that.

It was another six weeks before all the
rel eases and hospital arrangenents could be made, and
he actually got an infusion in Septenber of 2000. But
unfortunately, by that time it could not nmake a

difference. Wen he went into the hospital, he was so
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sick and his body so conprom sed that he devel oped an
infection, peritonitis, while in the hospital and died
six weeks later. But the day he got that infusion, it
was like a major victory, because that's what he had
fought for. It was just the chance.

He knew there was enzyne replacenent out
there, and he just wanted the chance to get it. He
had been studied and felt he was deserving of
benefitting fromthat. So | thank Genzyne for giving
him t hat day. It was truly glorious, and even though
he didn't have a chance to benefit fromit, he knew
that treatnment was at hand and that his grandsons
coul d possibly get that benefit in the future.

M/ son is seven. He has Fabry's disease,
but has no synptons as of yet. | have a 12-year-old
nephew who is showi ng sone early signs, burning in the
feet and sone G invol venent.

So ny fight has taken on a new chapter
now. Wth ny dad, it was a daily fight dealing with
the end stages of Fabry's, hearing his wheezing get
worse every day, watching the fluid build up in his

stomach and legs increase every day, nonitoring his
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bl ood pressure which got |ower and |ower every day,
and each day we were waiting for treatnent approval.

Now with nmy son, it is a daily concern
anticipating the early stages. So | am going full
cycle with this, anticipating the early stages. You
know, is today going to be the day that we start
noticing the Fabry's rash? |1Is today the day he cones
to ne and says, Momme, ny feet burn? O is today the
day that he has to sit out from PE class because he
hurts too bad to participate?

Again, every day we are waiting for
treatnment approval. So what I'mtrying to say is that
every day is critical for these patients. This is a
progressive disorder. So each day that the enzyne is
mssing from the body is another day of build-up in
the cells, and each day that the enzyme is mssing it
is conmpounding all the other days that went before it,
and each day that it is mssing there is hundreds of
Fabry patients, thousands, asking why, because there
is enzyne replacenent avail abl e.

| just ask that you please approve this

treatnment, approve both treatnents, to keep the
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di sease that killed ny father fromattacking ny little
boy. Thank you.

CHAl RVAN AKX : Thank you. The next
speaker is R cardo Borrego.

MR BORREGO M/ nane is Ricardo Borrego,
and | just want to disclose that | amactually a Fabry
patient and have been involved in the Genzyne trials
for the past three years.

| nust say that since the inception of the
trials when | did begin, because of having gone on and
found where these things were going on and had found
M. Sinai Hospital and their trials, | nust say that
my quality of life and the synptomatology that |
experienced before has dramatically changed. It has
dramatically changed ny life.

Al though histologically | do not have
advanced end organ danmage @ of any sort, t he
availability of the enzyne itself, know ng what it can
do, only gives ne the benefit, and anyone else that
sane benefit of preventing the di sease to progress.

So with that, | just bring forward to you

that, at l|east on a personal basis, this does have
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benefit, and it has changed and it does inprove what
damage it does cause w thout treatnent.

So | do cone before you again with the
hope that, not only the product from Genzyne is
approved, but from the other conpany also, if that is
also what is helpful to other patients with this
di sease. Thank you very nuch.

CHAl RVAN AKX : Thank you, Dr. Borrego.
The next speaker is Haya Howel | s.

M5. HOWNELLS: H . My nanme is Jacqu
Howel I's, and 1'll nake this quick, because ny stonach
is making a |l ot of noi ses.

| am here with ny sister, Sabina Kineen,
and it is amazing. M life mrrors Tracy's very nuch,
and | have never net her before. I'd like to thank
you for the opportunity to speak before you.

| would like to begin wth saying that,
unli ke many of those who have spoken here today, |
cannot give firsthand know edge of the benefits of
enzyne replacenent therapy. No famly nenbers of ours
have been fortunate enough to be involved with the

trials.
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You already have the facts and figures
associated with this disease and its clinical trials.
W hope to convey the frustrations and concerns of
those who are awaiting approval of this nmuch needed
medi cati on.

Qur  father, Fadel Ashmar , was first
di agnosed with Fabry's disease back in 1984, Soon
after ny three sisters, ny then six-year-old son, and
nyself were diagnosed with the disease. In the past
year, ny nine-year-old son and 10-year-ol d nephew have
al so been di agnosed and have begun to exhibit sone of
t he synptons.

In the 18 years that have passed since his
di agnosis, our father has had many battles with this
debilitating disease. Being a Registered Nurse in the
famly, | have been instrumental in coordinating his
medi cal treatnents

I n August of 2001, our father's creatinine
| evel was 4.5. At that tinme, his physician had
witten a letter requesting conpassionate use of one
of the enzyne replacenent therapies, stating the

product offered hope for stabilization or inprovenent
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in renal function.

For numerous reasons, this never happened.
Wthin nine nonths, our father's creatinine |Ievel
increased to the point of requiring henodial ysis, but
he is still alive, which | offer condolences to Tracy
and her famly.

Since that letter was witten, our father
has been hospitalized at least ten tines with twce
being in the past week. He has had bypass surgery, a
pacemaker inserted, in hopes of getting on a Kkidney
transplant |ist. In addition, he is in chronic pain
and fatigue, struggling to perform sone of the

si npl est tasks.

This illness does not only affect the
patient, but the patient's famly. Qur frustrations
nmount, because we know the treatnent has been
avail able, yet not accessible. W understand the

FDA's caution, but we do not want to watch our father
die, as so many others have, awaiting the approval of
thi s nmedi cation.

Qur hope is the enzyne repl acenent therapy

wi |l be nmade accessible very soon in order to stop the
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progression of this disease or, even better, to
reverse the danmage already done. Qur belief is that
both conpanies should be given the opportunity to
mar ket their respective drugs, creating two |ines of
research, resul ting in conti nued efforts for
i nprovenent. This would al so prevent a nonopolization
of the market.

W ask vyou to please recommend the
approval of the enzyne replacenent therapy. I
personal ly do not want to watch ny children needl essly
suffer from this disease, as ny father and so nmany
ot hers have.

Again, thank you for the researchers and
physi cians and the people behind the scene, and thank
you for giving nme this time to share ny concerns
Thank you.

CHAl RVAN AKX : Thank you. The next
speaker is Debra Johnson.

M5. JOANSON:  Hello. | am Debra Johnson

This is a lot nore overwhelmng than | thought it was
going to be.

First of all, | really want to thank
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everyone that has taken on this burden of trying to
bal ance ideal science with all the ethics involved
with providing human research. | know it has to be
really hard for a lot of you

| am sharing with you today a story that

was witten by Casey N chols. He is a renmarkable
young man. He wote a story the night before his
father's funeral. If I don't get through it, a copy

of it is available for you in the foyer out there. |
have shortened it a bit so | can get the main points
across, but it is an incredible story and it does
i nvolve a | ot of people.

There once was a young boy out playing in
the sunshine all alone. The birds sung to him and
made him smle. He grew curious about the things
around himand went deep into the forest to see nore.

As he progressed, the sunshine slowy
di sappeared, and the boy grew cold. Soon there stood
before hima feroci ous and hi deous | ooking dragon that
bl ocked his path. The boy | ooked at the dragon and
asked him why he bl ocked his way. Angered that the

boy wasn't fearful and didn't run way, the dragon
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roared, "You don't know who | an? |'m your dragon.
|"m here to teach you about Anger and Hate, and then
' mgoing to take your life."

The little boy | aughed. "Sorry, Mster
Scary Dragon, but |I'm just a boy. | already know
about Anger and Hate and even death, but they are of
no use to ne. Only like to love and |augh, and you
can't have ny life, because | have so nmuch to do."

This made the dragon even angrier, and the
dragon how ed. "Little boy, those things you cherish
love and Ilaughter, are weak. They can't survive
agai nst anger and hate. But if you will not surrender
your life to me now, | have plenty of time to teach
you this lesson.” The dragon blew flames around the
boy, burning his hands and feet, and then di sappear ed.

The burns were painful, and they were
deep. They were beyond the skin and the body. Even
worse, no one but the boy could see them It was a
pain that would no one could seem to really
understand. It never went away, and those that wanted
to believe, how could they really understand?

from that point on, the boy's life could
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have been very different. He could have |earned anger
and hate at that nonent, but he didn't. H's capacity
to love and | augh only grew stronger. He grew into a
man and was first blessed with a beautiful, strong
wife and then with two boys. In tinme, they would soon
[earn that it was them that was blessed, all three of
themto have learned to |l ove and | augh fromhim

The boy, now a man, didn't see the dragon
for many years, but the pain in his hands and feet
grew stronger, always testing his belief in |ove and
| aught er. The man grew nore powerful through these
t hi ngs, and soon began wal ki ng through the woods al ong
searching for the dragon in order to force the dragon
to stop the pain.

He tried searching for natural and nedi cal
cures, but none had the slightest relief. He deci ded
to fight back. As a creative man, he used his hands
that the dragon had tried to cripple to create
beautiful artwork that had always made others smle.
As a caring man, he began to teach others how to draw

wi thout fear and w thout knowi ng, he had

crossed a dangerous line with the dragon. Now t he
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dragon, unable to control his fury, had returned.

The man was uneasy, and the dragon sm | ed.
"I"'mhere to teach you about anger and hate, and then
|'m going to take your life." The man didn't [|augh
this tine. He felt fear, because now it wasn't only
about him Hs wife and two boys were in danger.

The dragon released a sigh, "Now you can
begin to see what it neans to feel anger and hate."
Wth tears pouring down the boy's face, who was now a
man, "Now only stronger is ny power to |ove and | augh,
and never will | give up the joy of laughter."”

The man ran full speed at the dragon and
at the nonment of inpact when anyone else who m ght
have wtnessed it would have expected to see a
horrific explosion or a great battle, there was only
si | ence. The man was there lying all alone. The
dragon couldn't be seen, but the poison that was once
t he dragon was now surging through the nman's body.

The dragon was inside him and trying to
take his life. Hs kidneys failed, and his heart was
weakened. H s doctors thought the end was near, and

the man's boys and wfe were stricken with grief. But
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the man held on, and he knew that his life couldn't
end. There was still nuch to do.

For ten years the man lived on, always
holding on and sharing his power to love and I|augh
with all those around him especially his famly. At
tinmes, the dragon rose up fromthe depths of the man's
soul and took pieces of his body, each tine always
believing it would be enough to teach him about anger
and hate.

The dragon echoed in the man's head, "You
have protected your famly from nme by containing ne
within yourself, but now you are too weak. I wll
take your life, and what you didn't learn from ne,
your famly wll.

The man knew that the dragon was right.
He was going to die, but about those other things the
dragon was w ong. He had taught them so well. H s
wife and boys would be fine, and hearing these words
confirmed as he drew his last break, he heard his wfe
say those words.

They had |oved each other in ways nost

could never imagine and, if his wife had never needed
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to renenber the good nman her husband was, she only
needed to look at her two boys, |oving and | aughing
just like their father always had.

Thank you very nuch.

CHAIl RVAN AKX : Thank you. The | ast
speaker is Gerald Walter.

MR VWALTER Good afternoon, |adies and
gent | enen. | know everybody is ready to get out of
her and probably get |unch. So I will try and be
qui ck.

Thanks for having ne here. My name is
Gerald Walter. | prefer to go by Cerry. | am here
today to provide you with ny personal perspective. I
feel, you know, not really guilty but sonewhat guilty
in the fact that | amnot one of the nore severe Fabry
patients, but | think | look at all of this from a
little different perspective that | would just I|ike
you to appreciate.

At 48 years old, sort of on the cusp here,

| guess, | am fortunate to not have any of the very

severe consequences of Fabry's. | don't have any rea

severe kidney problens. I haven't had any strokes or
SAG CORP
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heart attacks so far, according to everything | hear.
| am able to work and have a very productive life,
and |I'm fortunate for that. ["1l tell you a little
bit about that in just a mnute.

| feel, though, | am being drawn closer
and closer to the bell curve, the center of the bell
curve where that 40-year-old life span originates for
Fabry patients. I know that it increases a bit wth
dialysis and transplant, but | am not one of those
people. So who knows what's up?

From where | stand, you guys are about the
nmost inportant people in ny life, being able to change
the outcone of where this goes from here and, as |
said, | kind of feel Iike I'm on the cusp. So nmaybe
we don't have a lot of tine.

| am rem nded how serious this is, though,
even though I'"'mnot a -- | don't have severe probl ens.

| have a brother that died of Fabry at 37. 1'll get
through that part and get it over wth. My Mom has
Fabry's. Two of ny other brothers have Fabry's, ny
sister, a couple of nieces, nephew, cousins. So we

are going to take a pretty hit with this if we don't
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get sonething done fairly quickly, and | would really
like the rest of ny famly not to have to say | |ost
two brothers or three brothers and so on.

You know, we have it throughout the
famly. I"'mreally the best of all of this in terns
of inpact, in ternms of synptons and in terns of
productivity in ny life. So | really, much nore than
for nyself, the rest of ny famly and all these other
folks really have sone severe consequences, and
probably for nme to cone.

| wote a little lengthy stuff here, but
"1l skip much of it for brevity. So just to let you
know I'm not conpletely off the hook, the synptons
that | have -- and they are very classic, but you
know, the chronic diarrhea, lack of perspiration,
which are probably the two major things in ny life
t hat cause nme trouble.

| have lots of the other things. |[|'ve had
unexpl ai ned bouts of atrial fibrillation, traumatic
edema in ny legs, cystic kidneys, chronic anem a,
tendinitis, body aches, shooting pains, you know, you

nanme it, across the course of what happens to Fabry
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patients, mnus the very severe things. So | really

amincredibly fortunate at this point in ny life.

For me, the nedical problens | have just
described are fairly easy to deal with. | nean, | say
easy in a certain sense. | nmean | take nedication for
one thing or another. | work through the things that

happen to ne. The inpact of the threat of early death
is what affects nme nore so, based on the decisions |
make, the things that | do in ny life, know ng that
the possibility of departing a little bit early is
very real .

So really, what |I'm talking about is,
instead of making -- well, | make long term plans, but
they are really short term plans in anyone else's
m nd. So ny long term plans really consist of the
next two, three, five years. You know, ny goals are
in ny business, if |I get just that far, ['lIl have nade
significant acconplishnents in ny life.

So what | really would like to do is make
sone long term plans that go into ny sixties or
seventies or nmaybe eighties, if I'm really an

optimst, as I am
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As a 48, Fabry male, ny current |life goals
-- | just kind of, you know, nove from one short term
goal to the next, being really fortunate that | got
through that piece, and | don't nean to a doonsdayer,
but the reality is there. |'mone of those fol ks that
has a great potential to have sonme serious inpacts.

So | guess what 1'd like to share nowis a
little bit about ny life. Before | becane -- Before |
knew about Fabry's | entered a profession that has
caused ne great pain in terns of the synptons and
i npacts of Fabry disease, and even in ny mninmal way.

| am a lieutenant colonel in the United
States Arny. | have been on Active Duty for 18 years,
and | have served 30 years in support of our nation's
defense as CGvil Service -- in CGvil Service as a
def ense contractor, as a National QGuardsman.

| reentered. Thirty years ago | entered
the Air Force. | reentered the Arny in 1994, and now
have 18 years of Active Duty. So ny goals are at the
end of this year | am going to be selected -- | have
been sel ect ed. I am going to be pronoted to col onel

I"d like to get there.
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In two years | ameligible for retirenent
at 20 years of Active Duty. I"d like to get there

More so, those kinds of things are for ny famly's

sake even nore so than ny own. But | would like to
have long termplans. [|'d Ilike to go back to Federa
Gvil Service. I'd like to sit where you are, and

many of you are ny age or older, and have debates in

ny profession |like we are having this debate today.

So you know, |'ve cone a long way. | have
devoted ny life to ny country. I'"ve enjoyed that.
That's been a great thing for nme, but 1'd like a

return, and not just for nme but for all the fol ks who
are in ny situation.

| would really like not to be a casualty
of bad timng, after all the things that |'ve cone

through in ny life and been able to get over. So as |

was out there, |'ve been in situations where |'ve been
dodgi ng bull ets. I'"ve been in situations -- | worked
over ten years in nunitions and explosives. |'ve nmade

it through all that.
| have done the 10 and 15 nmile forced road

mar ches with weapons and gear in the heat and the |ack
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of -- not being able to sweat, it nade that really
tough. So you know, sonetinmes you start stripping off
cl othes, and your friends carry your weapons, and |'ve
done what 1've had to do to keep ny job, to keep ny
career and support ny country.

So as | said, I'd like to change ny goal s.
I"d like to think that -- and | guess |'m about done
with the -- | sort of really haven't read it, but I've
covered all the points.

So what | heard today was no one disputed
that the average life span for a Fabry male is 40
years old, sonetines increased to 50. | had heard
sone conversation about how the drugs get whatever
it's called -- what's the term you use, G&-3 -- the
junk out of ny system

So you know, |'ve heard you talk about
that, and that's real, and it doesn't seem|like there
is much dispute about that. | have heard the dispute
about process and statistics, which is very inportant.
But you know, from ny perspective, if you can allow
me to not have diarrhea every day wthout relying on

nmedi cation, | may even stay a few nore years in the
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mlitary, but it's getting pretty tough wth the
physi cal requirenents.
If you can allow me to sweat, the

gentl eman said how does this affect your heart or what

benefits for your heart. Well, you allow ne to sweat
and not have diarrhea all the tine, 1'Il take care of
ny own heart. You know, | stopped running in the

mlitary and started biking because | just can't --
You know, the heat is too bad. | can't play
vol l eyball nore than a couple of ganmes anynore, and
that's howl've lived ny life.

|'ve been fortunate in one aspect in being
able to do all these things. | worked through a | ot
of nmy things. They are still there, but | really want
to be able to do nore.

So | can take care of nyself | you can
gi ve ne sonet hi ng. So | would say, you know, do the
mnimal of allowng this to go on too long wthout
sonme sort of approval. Let us take care of ourselves.

G ve us sonething, and if all the questions aren't
answered, fair enough, you know. It won't stop us

fromcontinuing to research this.
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You m ght |lessons fromguys like ne. |If |
still die, you know, that will tell you sonething, but
"Il be able to tell you in the neantinme did | start
sweating, did | lose the diarrhea, do ny |egs keep
swel ling up occasionally for no reason and |'ve got to
explain that to the mlitary so | can stay engaged in
what |' m doi ng.

Just one other point. I was fortunate
enough to also escape the Pentagon tragedy on 11
Septenber 2001. | had a plane fly underneath ny desk

If I can beat that, | can beat this.

Just to close, | guess -- As an aside
first, I amcurrently enrolled in the Genzyne Phase 4
st udy. So I'm beginning to do ny part to help you
make this decision. |'"'m glad to do that. "1 let
you know how it goes. |'Il give you ny business card,

if you want to call ne and ask ne.

The financial association: As part of
that study, | do receive transportation, |odging, per
di em | wasn't solicited or asked to conme here for

any funds. So | did this on ny own.

| think that -- | guess ny bottomline is
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that 1'd like to trade sone of ny (-3 for a few extra
years. A quick decision, and you folks can help ne
with that. Thank you.

CHAI RVAN ACKI :  Thank you. This concl udes
this portion of the program

DR. TEMPLETON- SOVERS: I'd like to
announce to the Commttee that the restaurant
downstairs is reserving sone space for you. So,
hopeful ly, you can get through fairly quickly.

| would also like to give you a gentle
remnder to refrain from discussing these topics
during lunch and save your discussion for the open
forumthis afternoon. Thank you.

(Whereupon, the foregoing matter went off

the record at 12:40 p.m)
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AFT-EERNOON SESSI-ON
(1:37 p.m)

CHAI RVAN ACKI:  Thank you for com ng back
so quickly. I would like to bring the neeting to
or der.

Prior to launching into a specific agenda,
a nunber of the Commttee nenbers have stated that
they had sone outstanding issues that they wish to
address to the FDA and perhaps to Genzyne as well. So
at this tine, we wll entertain those pressing
gquestions that Dr. Flemng, in particular, had. The
floor is yours, Dr. Flemng.

DR FLEM NG Thank you. Vell, what |
would |like to do, actually, is just provide a few
conment s on t he earlier accel erat ed approva
di scussion, and then end with a question to the FDA
At the break, | was reading, and actually this sort of
leads into a lot of what that first question is all
about .

| think it is inmportant to clarify the
level of reliability of insights that a biological

marker provides regarding treatnment effect on a
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clinical endpoint. In this discussion, | wll
approxi mate things by Level 1, Level 2, Level 3 where
Level 1 is the nost reliable.

If the effects on a marker reliably

predict clinical benefit, then you have what we call a

val i dated surrogate. As Dr. Kaiser pointed out,
however, it is not required to have a validated
surrogate for accelerated approval. If it is

validated, it would be a basis for full approval, but
these are fairly rare, and we could spend hours
tal king about the conplexities of the science behind
actually fully validating a surrogate.

Maybe the best exanple mght be anti-
hypertensive effects on blood pressure as a surrogate
validated for stroke. The basis for accelerated
approval | call Level 2 reliability. This is where
the effect on the marker, in the words of the FDA is
reasonably likely to predict clinical benefit.

In the experiences that | am aware of,
there have been two najor areas where the FDA has
inplenmented this strategy of accelerated approval.

The classic exanples were the initial exanples in
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H V/ Al DS where sustained, undetectable viral |oad has
been a basis for accel erated approval, and in oncol ogy
where substantive anti-tunor effects have been a basis
for accel erated approval.

The third level 1'Il call Level 3, and
that is where levels of the marker correlate with the
clinical endpoint. This is far and away the nost
common, and unfortunately, though, this is wusually
unreliable evidence about treatnent effect, sinply
know ng that the marker is correlating with a clinical
endpoi nt .

What can go wong? Wll, let nme just try
to briefly summarize a few key areas of the reasons
that this paradox can arise. The first is that the
marker is only statistically associated wth what is
t he causal nechani sm

One exanple is if you have an H V-infected
nother, her CD-4 is statistically associated with risk

of HV transmssion, but a treatnent that would change

CD-4 at birth wouldn't change anything. CD-4 is
correlated with viral |oad, which is the causal
mechani sm
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Second, challenge with markers is how much
of an effect, where, and for how long, and that
matters. Classic exanple of that, many exanples of
that -- O assic exanple, post-M patency. O course,
patency is a good thing to prevent future Ms, and yet
|ots of exanples to show that it -- is it going to be
two-flow, is it going to be three-flow? Is it 30
m nutes, 60 mnutes, 90 mnutes post-M? These matter
in understanding how the treatnent effect on patency
wi |l affect outcone.

CBER has seen exanples of relative
efficacy of acel | ul ar pertussis vacci nes not
accurately predicting -- the relative efficacy not
being accurately predicted by Kkey imune response
markers such as FHA and protactin. These are
correlated with outconme, but we have often been m sl ed
about which acellular pertussis vacci ne has been nost
effective, if we sinply I|ooked at those inmmune
mar ker s.

A third issue is a treatnent induced
change on one of these markers nmay not represent a

natural history change. Sinple exanple of that is
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natural history, CD-4 in HYV is certainly correl ated
with demse of the patient with age defining events
and death, and yet I1L-2 could -- am inmmune based
therapy like IL-2 could substantially change CD-4 and
not necessarily change the clinical endpoints, and
right now NNH is doing a 6,000 person Esperi trial
because they recognize this uncertainty.

So | would put all of this together under
-- The essence -- The essence of the scientific
challenge, as | see it, in understanding whether a
marker effect 1is reliably predicting a treatnent

effect is twofold.

First, is the clinical endpoint fully
i mredi ated through the biological marker, i.e., it's
basically a biological and clinical issue. Ve
understand that 1in the disease process it is

i nfluencing clinical endpoints, but do we adequately
understand whether or not those various pathways
through which the disease process influences the
outcone are fully captured by the marker?

In fact, the exanples | have just given

are those exanples that give us caution about whether
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that is true.

The second fundanental and separate issue
is: Is the treatnment effect on the clinical endpoint
fully captured by the effect on the marker? The
treatnment may have the intended effects on the marker,
and yet it may have unintended effects. There are a
weal t h of exanpl es.

One of the best is arrhythmas are clearly
a risk factor for sudden death in patients post-M.
Hundreds of thousands of patients in the U S. used
encai nide and flecainide because of this association

Utinmately, however, the effects of encainide and
flecainide on death were substantially adverse,
because there were substantial effects that were
adver se, t hat wer e uni nt ended, unr ecogni zed,
undetected that weren't nedi ated through the marker.

So | guess, in summarizing all of this, |
would say in ny experience, and |I'm leading to the
guestion, in prior accelerated approvals it has been
predom nantly in the areas of H V/ Al DS-oncol ogy where,
in those settings, there have been extensive prior

data on which to establish that these markers are
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reasonably likely to predict clinical benefit, and
even there these issues are still being debated in
t hose settings.

So in this setting wth Fabrazyne, ny
guestion to you is, in essence, such clinical outcone
data don't exist for a marker such as -- and |I'm not
going to just say quantitation of the G.-3 inclusions
-- short term quantitation of the G.-3 inclusions.
There is far less evidence, to ny experience, to
val i date and address these conplex questions that has
existed in other settings where the FDA has
entertai ned markers for accel erated approval .

| guess putting forward to the FDA is
that true or not true?

DR VWEISS: | wuld tend to agree that we
don't have the wealth of experience in this particular
di sease or other types of simlar types of inborn
errors the way we do in H V/AIDS and cancer as the two
maj or classes of diseases where the accelerated
approval nmechanism has been nbst essentially used.
But it's not that it hasn't conme up in other settings

and hasn't been addressed and considered in other
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there other disease

that would be nore

parallel to this, where this inplenentation has been

done and where subsequent clinical studies were

successfully carried out to ultimately show that we

had valid effects on clinical endpoints?

DR VEI SS: I'"m just wondering, actually,

if it would be okay if |I could actually ask Genzyne if

they wouldn't m nd addressing one of their particular

si tuati ons. | nean, there is one that was addressed

actually at an Advisory Commttee a nunber of years

ago WwWith respect to the --
Moscicki or Aison Lawton wo
particul ar exanple. Wuld it
one of you tw to just ad
situation?

W don't have the

t here have been sone exanpl es.

| don't know if Dr.
uldn't mnd, as one
be appropriate to ask

dress one particular

full story vyet, but

DR MOSC Kl : Are you referring to

Carticel as an exanpl e?

DR VEISS: That is
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DR MOSCI CKI : In the Carticel
devel opnent program there was extensive case series
history that |ooked at sonme outconme neasures over
time, over a shorter period of tine. In this case it
was felt inportant in order to have approval under the
accel erated nmechanism in order to save patients from
having destruction of their knees to carry through on
a Phase 4 program | believe this is what you are
referring to.

In this case, it was thought to initially
attenpt a double blind, placebo controlled trial
|l ooking at a shamlike procedure or -- |I'm sorry,
actually a randomzation to non-treatnment versus

treatnent, but in a comercial setting patients all

preferred to actually obtain treatnent. So it was
very hard to enroll into such a study in that kind of
a setting.

So a subsequent post-narketing study was
then designed in collaboration wth FDA that was quite
i nnovative, looking at tine to event in patients who
had undergone previous surgical procedures for their

knee injuries, and then the tine to event after having
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t hen subsequently received the Carticel treatnent.

This study rapidly enrolled, and is well
underway now, |ooking at long term outcone in these
patients for this tinme to event. Does that provide
the points that you thought perhaps we m ght nake?

DR FLEM NG | would really need to | ook
at this nore carefully to understand whether it does,
but even if it is relevant, it sounds |ike the study
is still ongoing.

DR WEISS: That is correct.

DR MoSC CKI : On the other hand, it is
suppl emented by registry data which continues to show
excel l ent outcone neasures in those patients in terns
of their functional capability for the knee.

DR WALTON: I'd like to comment that |
nost certainly agree with you that this is a case
where we do not have the body of clinical correlates
of data between the surrogate and clinical outcones,
and ask in your deliberations, bear in mnd that that
is only one formof data.

The exanples of cancer and of AIDS are, |

t hi nk, ones where the agency has had great success in
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use of the surrogate approach. They may not be the
only circunstances, and this is, in sonme inportant
regar ds, di fferent in t hose ci rcunst ances,
particularly in the circunstance, for instance, of
cancer.

This is different in that we really
believe we have an understanding of the biochem cal
def ect, and bi ochem cal and pat hophysi ol ogi ca
evidence are certainly anong those that can be
I ncor por at ed in the Commttee's t hi nki ng, and
ultimately the assessnent of whether or not this is an
appropriate surrogate would be upon the totality of
the different kinds of evidence, either for, against
or merely not present.

DR FLEM NG I would have just one
further coment. I would certainly agree that one
needs to factor in, as the procedures indicate,
totality of information. In addition to the clinica
trial, what is understood biologically?

| would argue, though, that in nearly
every setting that |'ve heard, surrogates proposed --

there is certain very strong biological rationale.
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The conplications that | had alluded to are certainly
at least -- \Wereas the biological rationale is
present here, conplications that | had alluded to, do

you have the entire nechanism or what cell types
matter, how | ong, how substantial? Al of these kinds
of things that have led us astray before are certainly
things that are conplications here as well.

CHAl RVAN ACKI @ Dr. Hunsi cker.

DR SCHNEI DER | think the things that
Dr. Flemng nentioned are all very interesting, but I
don't really think they relate to this condition. You
have a situation where you know there is a specific
enzyne defect.

You know it leads to accunulation of this
abnormal material, and using it as a marker treatnent
to get rid of that material is -- You know, you can
never be 100 percent sure that it is the right way to
follow a patient, but it's just -- It's inconceivable
in nmy mnd that that's not what is causing the defect
in these patients.

If you want until you have absolute

correlation between the marker and the clinica

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

241

effect, you wouldn't need the marker anynore. You
know the clinical effect woul d work.

So | think you are getting a little too

pedantic about this. To ne, it's such a -- It's such
a good marker. | think Genzyne shoul d be conplinented
in doing such a wonderful -- in ny mnd, just a job of

showng the effect of the treatnent on the marker
post-M .

DR FLEM NG | can't tell you how many
cardi ol ogi sts have told ne, "It's patency, stupid." |
mean, the question is how nuch, how |ong, how soon
and obvi ously, we need to discuss all of this, but --

DR SCHNEI DER.  Another thing is you asked
for an exanple, and an exanple of where a nmarker has
worked out is a disease that |'ve studied and got a
drug approved for by the FDA seven years ago where
children accunul ated the amno acid cysteine in all of
their cells, leading to severe kidney destruction.

W used as a nmarker the white blood cell
cysteine level, and it turned out to be a very, very
effective marker, and we still use it today to follow

the treatnent of these patients. W have a clearcut
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genetic disease where -- | think it's a lot sinpler
situation than the ones you are suggesting, cancer
treatment or heart surgery.

You know the enzyne defect. You know the
material that accumnul ates. You know there is a
terrible destructive effect of that material, and you
get rid of that material. It seenms to ne pretty
cl earcut.

If you wait to get absolute proof of this,
| don't think we will live | ong enough, any of us.

CHAI RVAN ACKI @ Now Dr. Hunsi cker.

DR HUNSICKER. Well, as it says, it takes
all kinds to nake a horse race. Actually, in this I
am closer to Tomthan | am to you, Jerry. ' m right
next to you, but --

The issue here is that there is not
clearance of this nasty stuff from cell types, which
coul d persuasively be the cause of renal disease. Now
|'"mnot going to tell you what | think is the cause of
the progressive renal disease. I will sinply say
that, if we have two applications to |l ook at that cone

to dianetrically opposite conclusions as to the
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pat hogenesis in a credible fashion, the answer is not
reliably known.

That is where we stand today. The answer

is not reliably known. Now |'m going to |eave that
then and go on to what | was going to say a nonent
ago.

First, | want to thank Tom for raising
this issue, because | think that this -- There are two

agenda itens here al nbst today. One is the question
of whet her we shoul d approve Fabrazyne in sonme fashion
or what sort of recomendations we should nmake to the
FDA about it. But the second is that we are going to
be setting a precedent for how studies in renal --
progressive renal disease are done.

This is a critical issue, because we are
now at the point where we are becom ng progressively
i ncapabl e of doing studies in renal disease based on
the so called hard outcones.

Now what is the problemin renal disease -
- this has already been described by the sponsors
today -- is that there is a very long |atency between

the initial events that cause damage to the tissues
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and when you can neasure anything in terns of |oss of
function.

As has been pointed out by the sponsor,
you have to |ose about half of your nephrons before
you can neasure a change in the filtration,
irrespective of how you set out to neasure it. It's
not a matter of precision. It's that there is
conpensation of the residual nephrons, such that the
GFR is nmaintained in the face of loss of nephrons
until you have | ost a great nunber.

There is a theory, which is debatable, but
there is a theory that when you get to the point at
whi ch you have now | ost enough nephrons that you no
| onger have a normal creatinine, that you have passed
a threshold at which point you are going to have
progressive renal insufficiency, irrespective.

So we would like in nephrology to begin
| ooking at things before the changes in filtration
have occurred. But when you do that, you are stuck
with very long | atencies.

Now a related issue that cones up wth

this is the issue of whether we can continue to
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maintain the engagenent of the pharnmaceuti cal
community in this business. The renal comunity,
patients wth renal failure or progressive rena
di sease, is actually not all that great in the |arger
schene of things. It's not as |large as the nunber of
people with hypertension or with hyperchol esterol em a
or even with AIDS or whatever.

Wen you deal with sonething |ike Fabry
di sease, you are talking about a really tiny thing,
and it's inportant that we not make it inpossible for
t he phar maceuti cal I ndustry to addr ess t hese
guesti ons.

So we have a real problem here. Then we
get to the issue of what is particularly a problem
here, maybe not across the spectrum of renal disease
but certainly with respect to this particular renal
disease, is that it is hard for nme to inmagine what
nmore evidence they could have gotten about the
relationship of any surrogate to the outcone, because
what we know is that the stuff is in all the cells
Therefore, people with stuff is 100 percent, and there

hasn't been any intervention that changes it, and the
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only data that we have is the accident of biology that
permts us to have the patients with a cardiac vari ant
and the woman who donated her kidney was found
subsequently to have heterozygous di sease. |'msorry?

DR GOLDBERG That is not a single case.

DR HUNSICKER  Well, nultiple cases. So
this remains the total database on which we can form
any hypot hesi s.

Then the question cones up, is it
reasonable to permt this hypothesis to be put forward
as a surrogate to get the drug on the market so that
we can then have enough incone flowing in to justify
the continued devel opnent? That's really where we
are.

Now what | cone down to at the end of all
of this, without trying totally to spill ny case here,
is that it seens to ne that the whole system was not
optimal |y served, because there is uncertainty on the
part of the sponsors whether we are going to buy into
this, because the data correlating this particular
surrogate to the long termoutcone is pretty thin, by

anybody' s neasure.
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They don't know, and we don't know, and I
think the FDA doesn't know. I"m not holding the FDA
responsi bl e. I think we have cone into sonething
where we are now recogni zing that we are going to have
to deal wwth this in a nmuch nore intentional fashion

The bottom of ny discussion, Tom is that
this is the sort of a thing where |I think the entire
community would have been very well served, had the
FDA convened an advisory group at the outset to
determ ne what was an acceptable surrogate, so that
the pharnaceuti cal industry could now say wth
confi dence we can at |east bring this question to you,
get the thing out so we can afford to develop it.

Then the second piece is what then nust be
the absolutely nailed down, long term thing that
justifies the early accelerated approval? | think
that is really where the bul k of this discussion today
is going to have to go.

CHAl RVAN ACKI :  Dr. Jennette.

DR JENNETTE: | agree with nmuch of what's
been said, and in particular with respect to the

bi ol ogi cal rel evance.
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| can understand the rationale that has
been proposed with the endothelial inclusions, but I
agree with Larry. At best, the evidence that that
really is in line with the true pathogenic factors
that are causing the nmajor organ danage i s not proven.
But it seens to ne sonething pretty clear.

W do know what is causing this disease.
It's too nmuch G.-3 in the circulation or sonmewhere,
but that's -- But in any event, we have already
pointed out that in another situation, HHV/AIDS it is
the load of the etiologic agent that is the surrogate,
the viral | oad.

Here, we do have sone nechanisns for
| ooking at the load, and | would be willing to accept
argunents that the plasma level of G-3 is as good a
surrogate as anything from a biological rationale as
far as predicting that sonme therapy may ultinmately be
effective.

So | don't really understand why we junp
from the sinmple observation of dramatical ly,
consistently, persistently reduced G-3 levels in the

plasma with this therapeutic approach which I, Ilike
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Larry, congratul ate the conpany on having devised as a
reasonabl e surrogat e.

Even there, there's still the lack of
evidence that it really will correlate with inproved
clinical outcone, but as far as naking an argunent for
it tolikely, froma biological rationale perspective,
be a reasonable surrogate, |I'm nmuch nore willing to

accept that of the bat than the sonmewhat, again, |

think, circular reasoning that, | am still concerned,
may have led to the selection of interstitial
endot helial cell inclusions as the surrogate.

| still find it hard to believe that in a

void a large group of individuals before the fact
woul d have hypothesized on the basis of biological
rationale that interstitial capillary endotheli al
inclusions is likely to be the best surrogate.

Whereas, | think many people would agree, based on
what |imted understanding we have of this process
now, that if there was sone neasure, the presence of
this build-up of injurious substrate having been
depressed by the therapeutic approach, you could argue

that there is biological rationale to look into that
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agent and see if it has a beneficial outcone.

So in summary, |I'm still skeptical about
being able to defend the biological rationale for
interstitial capillary endothelial inclusions being
t he best surrogate. But | wonder if enbedded in the
data here is not an even better surrogate. That is
this conpelling evidence that the circulating |evels,

circulating albeit, of G.-3 is dramatically reduced by

t he agent.

CHAl RVAN ACKI @ Dr. Levitsky.

DR LEVI TSKY: Vell, 1 will address what
you just said and then conme back to what | was
initially going to say. | think G-3 exerts its

effect intracellularly, and the denonstration that it
does sonething in the |Ilysosone is really very
i nportant.

Now that we know that the circulating
levels correlate with those intracellular levels, |
think you can use the circulating levels as a marker.

| don't think you could before.

More inportant, | think that this is a

very rare disease with terrible consequences, and
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nothing that | have heard today tells ne that this
treatnent is going to be -- is as fraught wth
consequence or conplications as | woul d have thought.

It seens to be reasonably safe within the
framework  of this rather terrible disorder.
Therefore, | think our najor objective should really
be to make sure that that Phase 4 trial gives us the
i nformati on we need, and not to worry about whether or
not this is a reasonable marker. It may or nmay not
be, but we are not going to know unless we have a
decent Phase 4 trial, and that's the inportant thing
we shoul d focus on.

DR WATTS: Thinking about this as a
clinician, | can't really buy the surrogate as a way
of hel ping ne nmanage patients. One of the concerns
that | have had is which patients would be treated, at
what stage in the disease, and for how |ong, and what
clinical tool wll be used to determ ne whether or not
there is an adequate response, and how does that
response justify the cost, the inconveni ence?

| don't know whether this requires a

central line be placed to give every tw weeks, and
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the associated risks with that, sonmething that we need
to know.

It's not a cure, but the only way, I
think, to get an answer as to whether any of these
surrogates are markers for real clinical endpoints is
to get it out there and have a properly desi gned Phase
4 study to answer that question.

| have real concerns that the historical
control part of the Phase 4 study is not going to be
t he adequate design to answer the question.

CHAI RVAN AXKI :  Dr. Wol f.

DR WOOLF: | have a very practical
question for Genzyne. W were shown a lot of Iight
m croscopy, and the inclusions disappear. But do
these cells, for want of a better term |ook healthy
under EM or other «criteria? | mean, are they
ot herwi se normal cells?

DR RENNKE: Those cells that clear by
[ight mcroscopy at the electron mcroscopy |evel |ook
heal t hy. They | o0ok wundistinguishable from nornal
cells.

Now this does not happen, as we pointed
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out, in every cell type. It happens in every cell
type but quantitatively differently. The endot hel i al
cell clears nuch faster, and those endothelial cells
are indistinguishable from a normal endothelial cell,
i ncluding the electron mcroscopy |evel.

DR WOOLF: Thank you.

CHAl RVAN AKI : Dr. Rennke, do the nerves
also look normalized or even after treatnent, because
" m sure sone of the biopsies nmust have shown you sone
nerves.

DR RENNKE: In kidney biopsies it is
difficult, but the people defined nerves. The topsy
does not sanple the areas where nerves occur,
fortunately. The patients on skin biopsy -- those --
the perineural capillaries were assessed. The nerve
itself is difficult to assess, because the nyelin
figures of the nyelin containing cells wll confuse
t he issue.

So one would have to focus the attention
on the cell body of the cells. Now in the central
nervous system and the synpathetic nervous system it

has been shown that those cells accunulate the G-3.
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W did not address this, because the biopsy sites
didn'"t include, of course, ganglion cells and so on
and so forth.

So the answer -- | cannot answer the
gquestion that you precisely asked. However, there is
evidence that endothelial cells in Fabry's patients
are activated, and they are activated as to their pro-
inflammatory as well as pro-coagulant activity, and
t hose are independent studies that conme from Japan and
fromthis country.

The markers for this activation have been
published in reviewed journals, and therefore, the
l'ikelihood that the endothelial cell is involved in
t he pat hogenesis of the damaging effect in the organs
is very, very likely.

CHAI RVAN AXKI :  Dr. Wol f.

DR WOOLF: WE have been told that it
woul d take about a year and a half to conplete the
Phase 4 study and have the dataset avail able. [''m
wondering if you had a nonitoring oversight commttee
that | ooked at -- that had a continuous access to the

patients if you could reach your endpoint sooner than
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that, than the planned 18 nonths, and shorten the
cycl e and obvi ate the di scussion around the table.

DR, TANDON. P. K. Tandon, GCenzyne. e
have i ndependent nonitoring |ooking at the data. They
have not broken the blind. That's ny under st andi ng,
and di scussion could be brought to the DMC

CHAI RVAN ACKI @ Dr. Fl em ng?

DR FLEM NG I think it is certainly
relevant to look at what are the possibilities for
early answers. Typically, when you are nonitoring a
trial that in fact is properly sized to clinically
intended differences, the opportunities for early
termnation for conclusive benefit early arise when
the true effect exceeds that that was postulated in
your sanpl e size cal cul ation

| didn't see the sanple size calculation
here, but for 14 events, by accrued calculation I did,
it looks Iike you nust be targeting a 75 to 80 percent
reduction in these events. That's a pretty big
effect.

So our biggest concern, | would think, is

that, even if this study is carried out to its
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conpl etion and you have neaningful benefits, it could
be of substantially smaller nagnitude. | would be
pl easantly anmazed if the effect was so large that you
woul d actually be able to termnate early. But this
gets to an issue that, as | listened to ny coll eagues
here, I aminpressed with their |evel of confidence in
the biology, not only that we understand the enzyne
deficiency but we understand how that effect, in fact,
in turn is nmediated through these G.-3 levels, and
that is the causal nechanism by which the range of
clinical effects occur.

|'ve heard variations. Plasma GA.-3 |'ve
heard as a wvariation. I'm still troubled a bit,
t hough, by the aspect that this is an effect that
didn't translate into any observed clinical benefit in
the Phase 3 and, of course, the explanation for that
is early enough disease stage requires a nuch |onger
period of tine. But in turn, if it requires a much
| onger period of time for the clinical benefit, it
requires a much longer period of tine for the
bi ol ogi cal marker effect to be in place as well.

W have very limted data. W have the
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bi opsies, the kidney biopsy out to six nonths even in
the extension study, and that's the limt to that
dur ati on.

| would want to be very confident that
this intervention effect, even if we think it's the
right one, is going to be achieved in a way that is
sustained for a long period of time. \Wiat does this
mean? It nmeans | nyself would find it personally nore
acceptable to use the accelerated approval mnechanism
if I was very sure that the clinical endpoint studies
of adequate duration could be carried out.

That |leads to a serious question of ny own
| have here. |If you give an accel erated approval and,
if anything, you wundermne the ability to even
conplete a study that I think is pr obabl y
under power ed, what possible likelihood is there we are
going to have continued adherence over a |ong enough
period of tinme to get the real answers that matter to
t hese patients?

CHAl RVAN ACKI @ Dr. Hunsi cker?

DR HUNSI CKER: Tom is always is a good

person to set up the question. | wote out what |
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Thought were the three questions that we really had to
answer in roughly this order.

First, are the data sufficiently good, as
was weakly suggested by the sponsor at the end of the
presentation, to give outright approval based on the
fact that they had gotten very convincing evidence of
pl asma | evel s and cl earance of the capillary?

| take the discussion | have heard to date
to be not very encouraging for that particular
t hought, that we were going to give outright approval.

So you then nove down to the question of:

Is the surrogate adequate for accelerated approval
given ultimte docunentation in another study? And if
the answer to the first is no and the second is yes,
then what is the nature of that study?

Now here is where | would like to get from
both the FDA and from the sponsor a response, and it
is along -- the question is along the lines that Tom
has put.

W have discussed this as being a very
long | atency disease. W know that it is going to be

nmore than three years for the people whom you treated
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initially in this study here before they get to the
poi nt where they are having progressive renal disease.

| have already raised the question that,
by the tine people are losing renal disease, we nmay
have a decreasability to treat, although that has not
entirely been supported by other investigations in
progressive renal disease, but it is entirely possible
that we could have a negative answer to the
confirmatory study in patients wth nore advanced
di sease, conclude the stuff was worthless and throw it
out, when in fact there was the potential for very
substantial benefit in treating earlier patients.

So ny question to the FDA and to the
sponsor is: How are we ever going to disentangle this
issue, which is the critical issue for the long term
in the managenent of these patients? So | would, with
the Chairman's perm ssion, ask for a response fromthe
sponsor and then fromthe FDA

CHAl RVAN ACKI @ Dr. Col dberg?

DR GOLDBERG  Wll, we really appreciate
the discussion, and nmany of the coments that have

been raised are obviously things that we westle with
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on a daily basis. W don't want to deprive patients.
This is such a rare ultra organ disease that an entire
patient population is the size of sone of the trials
that are done in sone of the studies that Dr. Mann --
and sone of the di seases that were being di scussed.

Ohe way that we could do this with the
Phase 3 population -- and this is sonething that we
raised to the FDA when we suggested an expanded
approach to the confirmation in the post-marketing
setting -- would be, because these Phase 3 patients
had earlier -- they were younger and had earlier stage
di sease, nost of them had normal renal function to
begin wth.

W could take those patients and follow
them long term and conpare them to the appropriate
subset of patients in the natural history database.
How that is done is certainly -- you know, we could
use propensity scoring for those patients as well.
But that's one way of following the patients of a
shorter duration.

| should nention that there were ten

patients in that initial -- in our Phase 3 popul ation
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who had -- by the MDRD equation, had an estimted G-R
that was under 90. It is interesting to know that now
24 nmonths into the extension period, eight of those
ten patients still have stable renal function or

slightly inprovenents.

So again, there's somne addi ti ona
evi dence. One other point | really feel that | nust
make is that, you know, you do ~-- | think
hyperchol esterolem a is another exanple. If you take
an Hrg CoA reductase inhibitor, I can | ower

chol esterol levels quite substantially in a very short
period of tinme, but it's going to take a much | onger
period of time to see the clinical benefit.

| don't think any of you would expect to
see a decrease in the incidence of nyocardia
infarctions, you know, in the period of follow up that
we are able to have in the size of the study, given
this rare patient popul ation.

So | think this -- It seens to ne that
this is a perfect setting for this surrogate endpoint,
because it does clearly, as Dr. Schneider has

menti oned, address this nonogenic disorder. W have
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an enzyne that is mssing. W replace that enzyne.
It trafficks to the appropriate |ysosonme within the
cell. It decr eases t he abnor nal substrate
accunul ation that was originally present.

DR FLEM NG Just on this point,
hopeful |y, we are not going to analogies to
chol esterol | owering. Hopefully, we are doing much
nmore than that, and thank goodness, we did clinical
endpoi nt studies there; because you | ook at Gordon's
meta analysis of 50 studies done ten years ago, and
those studies showed substanti al reductions in
cholesterol that didn't I|ead to inprovenent in
clinical endpoints, but it wasn't enough, and it's
only later generation cholesterol |owering agents that
actually have translated into clinical benefit, which
we knew, because we did clinical endpoint studies.

So we got to have sonething better than
t hat here.

DR HUNSI CKER Could | get a response
from FDA?

CHAl RVAN ACKI @ Yes.

DR WALTON: In response, | think, to the
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guestion from both you and Dr. Flem ng regarding the

study, the ability to conplete the study, the

verification study, is very inportant to the FDA, and

this has -- and we have certainly

expressed that concern to Genzyne
perhaps the second topic that s

di scussed, t he hi stori cal control

very clearly
and, in fact,
going to be

pr oposal , S

entirely related to that, as their approach to how to

be able to ensure that a dataset is
post - approval .

So the ability -- The

obt ai ned, even

feasibility of

obtaining the data post-approval is very nuch tied to

the assessnment with historical data -
pr oposal
The concern that you have

the verification study being done in

- the database

expressed about

one popul ation

and not necessarily the entire population, and

certainly not the same population in which the AGAL-

002 study was done, and ultimately perhaps not the

popul ation that wll be repeatedly comng nost to

gquestion in a physician's office about

what to treat

or whether or not to treat, is a very inportant one.
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What one would do if the wverification
study in the nore advanced patients were to fail to
confirm the clinical benefit is a very difficult
guestion, and in part we are going to be asking you to
di scuss that. You have probably seen one of our
guestions. W will be asking you to discuss that.

It is always a concern when the initia
studies are done in one portion of the patient
popul ation, and the verification studies or |ater
clinical studies are done in a different portion of
the patient popul ation. The ability to draw
concl usi ons about the entire patient population can be
uncertain.

DR HUNSI CKER: I want to nmake it clear
that | see that there are two issues here. One is the
current validation study as planned, which | think is
very risky, frankly, because | think that it is going
to be confounded by cardiovascular, cerebrovascul ar
endpoints that we don't know and we have really no
idea what the tinme scale is going to be on which that
endpoi nt m ght be affected.

| am very concerned not only about the

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

265

possibility of Type | error. That is to say that we
mght find that the stuff was effective when it's
really not. | am very concerned about Type Il error.
That is that in this prom sing therapy, which I think
is promsing, that we would not find convincing
evidence, and then be pushed in the direction of
disallowing it when, in fact, it mght be beneficial.

| think the Type Il error has to be
avoided just as carefully as Type I, and |I'm very
concerned about the ability of the study as it was
originally conceived, for that matter, to give us the

power to answer that with sufficient reliability.

They are planning a .05 -- what percent
power for .05 -- It's sort of a narginal powering,
frankly, for that study, if everything goes well. And

nothing ever goes well in clinical trials. e

al ready know that, and it is going to get screwed up
by drop-ins and -- well, not drop-outs, but certainly
by drop-ins.

So that's a very difficult one, to start
wi t h. But even there, that doesn't answer the |onger

termissue, which is what is going to happen to the --
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We heard testinony this norning of nothers who woul d
like to get their kids when their feet start burning
on this stuff, for whomthe latency is of the order of
30 years before the endpoint we are | ooking at.

|'m just wondering how we are going to
evaluate the effectiveness of this material in the
long haul. | wll say that part of ny answer to that
nyself is that, while | have doubts the w sdom of
truncating the randomzed phase of the followon
confirmation study, | think that it is absolutely
essential that we do our best with Rubin's best help
to figure out how to use the historic data; because I
think inevitably we are going to wind up conparing
against historic stuff, and we've got to get that as
best we can before we go ahead.

CHAI RVAN AXKI :  Dr. G ady.

DR GRADY: I would say I'm you know,
persuaded, as | think nost of us -- many of us are,
that here is a disease we understand the genetics of
pretty well. W understand the biology pretty well,
and we have a therapy that seens to address that very

directly, and we've seen changes in global and sone
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intracel lul ar markers of the di sease.

But if we are to give accelerated
approval, then we are required to show in post-
marketing studies relationship to real clinica
out cones. The thing that, | think, bothers ne the
nmost is that, by giving approval right now, it seens
to me, what the conpany is telling us is that we are
going to then not be able to carry forward with what
is a fairly good -- not perfect, but a fairly good
random zed controlled trial wth at |east sone
possibility of giving us that information.

W are going to have to termnate that in
the mddle, and now nove to a study design which, |
guess, | personally find conpletely inadequate. It's
an observational design, and it is actually weaker
than an observational design, because it is using a
di fferent conparison group.

So it's really sort of a double cohort
where you have issues of the selection of the
historical controls as well as the usual observationa
probl enms with confounding and so on.

So | want to ask the conpany, are you sure
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that -- | nean, | can understand how patients in your
trial wll want to go on the product once it's
appr oved. But how sure are you that we can continue
with the trial, and if we could continue wth the
trial perhaps in sone abbreviated tinme period, for
exanple, by redefining the primary outcone as only
renal disease outconmes by adding sone -- you are
probably already doing pain scales and quality of life
scal es and so on -- perhaps by using a shorter P-val ue
in order to shorten the course of this trial?

It just seens to nme too bad to have to
waste that trial information, which | think wll be
wasted if it is stopped at 18 nonths of foll ow up.

M5. LAWON If 1 could just answer the
first part of that question, just to let you know that
we are actually nore than happy to continue with the
current trial as it is. However, obviously, we
recogni ze that there are going to be a third of the
patients in that trial who will continue on pl acebo.

So we can't guaranty the feasibility of
that trial 1in a post-approval setting, because,

obviously, we run the risk of those patients in the
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trial may choose to drop out because they can now have
an approved product avail able. That is really the
problem that we've been trying to address in |ooking
at alternatives.

| think the second part of your question
would like to maybe ask P.K Tandon to address as far
as sonme of the other endpoints. | think the tria
woul dn't be powerful, but nmaybe P.K would want to
conment some nore.

DR TANDON: In terns of P-value,
definitely | think we can entertain increasing the
Type | at a rate from .05 to .1 if the Comnmttee does
t hat . That definitely is going to help. But as for
the power calculations for other endpoints, we have
not done.

W have focused exclusively discussing
with the FDA on these hard endpoints |ike serum
creatinine increase and cardiovascular and so on. So
t he focus has been on those events.

CHAlI RVAN ACKI : Dr. Jennette.

DR TANDON Could | add one thing,
please? | think the question is being raised about,
SAG CORP

202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

270

and | think the propensity score matters and all those
kind of things -- | think that is a very powerful
met hod. So | don't think we should discard them
saying that a sinple observational study -- They are
bringing the beauty of maintaining the random zed
nature of the clinical trial as long as the outcones
are blinded. So we should think about that.

DR JENNETTE: To continue this line of
t hought with respect to validation in the continuation
trials, it wasn't clear to ne this norning whether
repeat Kkidney biopsies are going to be done l|ater on.

It was ny understanding that the point was nade that
skin biopsies were going to be continued, but that
there mght be a termnation of kidney biopsies.

That may be wong. Could you clarify
t hat ?

DR GOLDBERG In the Phase 3 trials where
we did our Kkidney biopsies, in the Phase 3 extension,
you are correct. W did the last kidney biopsy. It
was hard to ask patients to undergo nore than three
ki dney and heart biopsies. So now it's optional, and

nmost patients have opted not to do that. But we have
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managed to get skin biopsies every six nonths into the
extension trial to 18 nonths, and then vyearly
t hereafter.

W wll again continue to follow these
patients for the total of five years. But we are also
checking -- You know, as you nentioned before about
plasma G.-3, we are getting sanples to follow plasma
G-3 long termas well.

DR JENNETTE: Vell, wth respect to
Larry's point about the fact that there is progression
of the glonmerular injury to a certain point before the
serum creatinine, certainly, and even the creatinine
clearance will be able to indicate that there's been
substantial parenchymal damage -- So | think, if it is
feasible, you mght consider putting sone effort into
obtaining that third kidney biopsy further out in the
course to see if there is sone difference in
devel opnent of focal segnental glonerulosclerosis, if
you do continue the random zed trial.

DR GOLDBERG  You are tal king about the -
- |I'm sorry. The Phase 3 trial is where the kidney

bi opsies were done. Three were done. That's already
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an open |label trial. W could try to obtain
addi ti onal biopsies, you know, longitudinally and ask
patients to undergo fourth or fifth biopsies.

DR JENNETTE: So in the other -- the
Phase 4 trial --

DR GOLDBERG  Correct.

DR JENNETTE: -- what is the design there

with respect to pathol ogy?

DR. GOLDBERG There are no kidney
bi opsies perforned in that trial. That is -- W were
using progression of renal -- There is a conposite

endpoi nt | ooking at progression of renal function
defined by a 33 percent increase in serum creatinine
over a two-year period or progression to dialysis or
transplantation, an additional <cardiac progression
based on predefined criteria.

| nmean, we could do kidney biopsies. It's
not part of the endpoints that were defined. No
basel i ne bi opsi es were obtai ned on these patients.

DR JENNETTE: There were baselines?

DR GOLDBERG Were not. They were not.

DR JENNETTE: Vére not.
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CHAl RVAN ACKI :  Dr. Jonas.

DR RUBIN. | just want to nake a foll ow
up coment on the issue of power. And, obviously, we
are aware in the Phase 4 trial that it is-- 50
treated versus 25 placebo control isn't great. That
is one reason why in this new proposal we describe the
two control groups, potential control groups from the
historical controls; because | really do agree wth
you that in the long term you are going to have to
rely to sone extent on historical controls.

To the extent that we can do as good a job
or a better job than we are doing now by matching on a
collection of variables, that other control group is
going to be very powerful, and it does have bias
potentially. There's no doubt about that, but it has
the chance of greatly increasing the size of the
control pool so you can see sonething fromthe treated
by conparing the treated to the control.

It is a tradeoff, but at least it wll
have 110, and 85 of themw ||l have sonme bias. But if
you get the sane sort of answer in both groups, you

have nore confi dence.
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DR JONAS: | think that this is a very
| ogi cal approach to a defined disease where there is a
conpartnental i zed absence of an enzyne, and the
treatnent has been designed to replace the enzyne in
t hose conpartnents. It's not perfect. It doesn't
appear to get in every conpartnment, and it seens to

generate an anti body response. But it has been very

wel |l studied, I think, to date.
| have -- I'mvery hard pressed to try and
cone up with what | would have done differently to

date in these studies. That is because of the nature
of this particul ar disease.

| think that we have to reach collectively
sone sort of conprom se between what gives us confort
in terms of the efficacy of this pharmaceutical and
what 1is pragmatic for the patients and for the
sponsoring conpany for the studies that are being
done; because, you know, to achieve maxi num confort
with this type of disease, one mght want to study
this for ten or 20 years in different cohorts and get
the absolute perfect evidence that it is doing what we

hope it is doing or that it is not doing.
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That is just not going to be feasible. So
| think that we are going to have to work toward sone
situation where we can strike that balance. It is not
clear to ne that a single study going a year |onger or
two years longer is actually going to generate what we
are hoping it wll generate.

| think that we have to deal wth that and

recogni ze that.

M5. KNOMAES: | would like to agree with
Dr. Jonas' conmments. | think that they are well
spoken. 1'd like to also say a couple of other things

| think that are relevant to this discussion as well.

|"ve followed HV since the beginning of
its enmergence in this country. | can renenber when
AZT was first approved. The sickest patients were the
peopl e who were put on AZT at that tine.

Later after AZT did receive approval
other drugs got into the pipeline, into the research
pi peline, and now we don't have, you know, a cure, but
we have treatnents. Sone people can't take them
They don't work for everybody. But there certainly

are a |lot of people who are living longer and better

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

276

with HV

| think this provides a little bit of a
historical framework that perhaps naybe could be
generalized to your patients as well.

| think we need to strike a balance
bet ween making a treatnment avail able along w th useful
research studies which may need to still be fine
t uned.

DR FOLLMAN: I'd like to talk about two
i ssues that we seem to be focusing in on. Those are
surrogacy and the Phase 4 study.

' m synpathetic to Tomis argunment that we
m ght not have data here to really be confortable with
this surrogate endpoint as being correlated or having
a causal effect on clinical outcones. But this is a
rare di sease, and the mechanismthat we think this is
going to use will take a long tine, it seens, to show
benefits in terns of clinical outcones.

So the question, to ne, was we are going

to have to have a theoretical surrogate endpoint or

nothing at all. Listening to what people have talked
about, I'm willing to accept this as a theoretical
SAG CORP
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sort of surrogate endpoint for this particular
clinical trial for this disease.

That places a |l ot of burden on the Phase 4
study, because it could be that this is not a good
surrogate. It doesn't predict clinical endpoints in
the long run. So what is nost inportant in ny mnd is
to have a strong Phase 4 study.

So what | worry about is maybe we go
forward with this surrogate, because it sounds good.
W don't validate it. W can't validate it. And then
we can't do the Phase 4 study either. So it sort of
cones in, in sone way.

We are tal king now about buttressing this
control group of 25 wth 85 historical controls,
sonething | am very wary of. So I'mwlling to go
forward with the surrogate issue in this particular
case, but | think the Phase 4 study is very inportant.

| have al so just been thinking about -- |
saw a tineline earlier where it said the FDA would
make a decision like in April or June or sonething
like that, and the study is supposed to be over in

Decenber . So that is basically six nonths to have,
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you know, the full Phase 4 study be done properly,
done correctly.

So is that not right? But anyway, ny
point is I'mwlling to buy the surrogate endpoint,
and | think the Phase 4 study has to be thoroughly
i nvestigated and done properly.

M5. LAWON: If | could just nake a
coment to that. Qur date -- Qur current date to the
FDA to respond or nmake a decision is the end of April.

The last patient who would be comng out of the
current Phase 4 trial would be January 2004. W woul d
then have to collect that data, do all of the
analysis, and in our wusual tine frane when we
calculate that it would be August 2004 before we could
even submt this to the FDA

The FDA woul d then have anot her six nonths

to review that. So potentially you are |ooking at
2005.
DR HUNSI CKER I'd just like to say for
Dr. -- | can't see the nane across the way. I think
he is talking about that -- once the data collection
is conpleted. W don't care what happens in the
SAG CORP
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interval between then and the subm ssion of the data.
Then peopl e can be unrandom zed.

Wat we want to do is to mamintain the
random zation as long as possible to nmake the nost
power ful case we can.

M5. LAWON Ckay. So that would be
January 2004. Yes.

DR FOLLMAN R ght.

DR HUNSI CKER: Could I ask Dr. Rubin to
give nme again maybe a second cut with the help from
hi s Angen conpatri ot.

You said before that indeed the exposure
is not necessarily identical to the information.
Unfortunately, in this sort of a thing where you are
| ooking at slopes, it cuts the wong way; because
typically you get your best information at slopes with
great est distance. So you will get nore information
as you get out.

What | really want to have a feeling for
is what fraction of the expected information are we
going to have at the end? That is to say, how

dependent are we going to be on the stuff that you are
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he historical

DR RUBI N: Vell, if we are going to be

letting the randomzed trial go to it
then we are relying on --
DR HUNSICKER:  Sure. But |

assunption that probably the day after

s conpl etion,

"m maki ng the

this stuff is

available in the clinic that a lot of the patients who

are currently random zed --

DR RUBI N: W can nake a calculation for

the fraction of data that will be mssing. What is
very hard to do wthout wunblinding the -- not
unblinding, but -- yeah, wthout unblinding and

| ooking at outcone data is to figure out

the fraction

of mssing information that is there; because m ssing

information has to do wth how predictable the

sequence of points are, and | haven't seen any of that

dat a.

Like | said before, if you are neasuring
height, it doesn't -- fraction information is very
little.

DR HUNSI CKER: W actually
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how difficult it is to establish slopes accurately
within alimted period of tine.

DR RUBI N: Right. And if we have -- W
have short term effects from the placebo controls
going out different amounts of tine, depending upon
when they go open label, and that information -- if
those are very straight and they agree wth the
(quote) "slopes," -- we don't have to do linear slopes
-- If they agree wth the slopes in the natched
historical controls, then you have sone confidence
that the extended data on matched historical controls
really are quite predictable and, therefore, the
mssing information is relatively small in extending

the placebo controls out to termnation of the trial,

even though you haven't allowed themto termnate. |Is
that helpful? 1'mnot sure.
DR HUNSICKER  Well, | think it's as good

as you can do. And, yes, it is, therefore, hel pful
|'mpatient with you.

| guess | would like to raise one other
question quickly of the whole group. A suggestion was

made at one point along the line that this historic
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control group would be a heck of a lot better if we
actually had all of the creatinines, not just the
creatinines that were obtained at the centers where
the patients were being seen.

| know that it would be expensive. | know
it would be difficult. | know it would be a pain in
the neck. However, | amincreasing, as | sit here, in
confidence that, irrespective of what cones from the
confirmatory trial, that we are not going to really
understand the stuff until we have |ooked at it very
long haul, and we absolutely need the best historica
controls we can

What about the possibility of getting
t hose ot her creatinine data?

DR GOLDBERG  Just to clarify, because I

think that was maybe a msunderstanding in the FDA

briefing docunent as well, we nade every effort to not
only get the data from the central site -- you know,
the center of excellence, if you wll, where the

patients were referred, but from their primary care
physici ans as wel | .

It is very hard to do, and this was not
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just in the United States. So we did that as nuch as
we possibly could. So the data you have doesn't |just
represent the center of excellence.

DR GRADY: Following up on that, is it
not possible to perhaps attenmpt to -- | nean, a
creatinine neasurenent is a very sinple neasurenent.
It's not possible to actually go to these participants
and obtain a creatinine?

DR GOLDBERG This was -- That was not
the design of the study. This was a nedical records
revi ew. Sone of the patients are dead, in fact.
Sonetinmes next of kin were asked for consent.

So we could conceivably go back and try to
nodi fy the protocol and go back to those patients and
get additional data, if that would be hel pful.

CHAl RVAN ACKI:  Dr. Sanpson

DR SAMPSON: 1'd like to follow up on Dr.
Fol I man's comment and clarification for what you said
and, | guess, further clarification fromthe FDA

You were saying that you would like very
much to see, sonehow if this were acceleratedly

approved, that be delayed so that it occurred in
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January of 2004. | thought that was where you were
going on this.

|"m wondering, is there any feasible way
this Commttee can offer that advice to you or if
once we accept the surrogate for accel erated approval,
then you automatically will have the stuff on market,
say, May 1st of this year.

DR WEI SS: W have a fair anmount of
authority. If there are issues that are contingent
upon the confirmatory validation trial being fully
enrolled with sufficient tine, we have a fair anount
of flexibility in ternms of timng of things.

You know, if that is a point of advice,
you know, we woul d certainly consider that.

DR SAMPSON: Thank you.

CHAI RVAN ACKI @ Dr. Fol | man.

DR FOLLMAN: | just wanted to talk a
little nore about the historical control data. There
had been sone discussion about wouldn't it be nice if
we could get nore serum creatinine neasurenents on
these patients or nore further examnation of the

medi cal records.
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To ne, the real issue, the real problem I
have wth historical control data is that they weren't
-- they were retrospectively asked to be in a study.
They didn't have to take sonme active neasures to be in
t he study. They didn't agree to be random zed. So
they are fundanentally different in that respect from
t he Phase 4 patients.

To nme, that's the bigger concern about why
worry about conbining that control group wth the
pristine one that we have.

CHAI RVAN ACXKI :  Dr. Schade.

DR SCHADE: Yes. I'd like to nmake a
comment about the surrogate marker. | think there are
sone parallels with diabetes, because in that disease
we used henoglobin Alc as a surrogate marker for
m crovascul ar di sease.

It took us about five years and a |ot of
NlH noney to prove that that surrogate nmarker actually
was a good marker for mcrovascul ar di sease. I think
this surrogate marker physiologically is much nore
attractive.

Ve have, I t hi nk, a si nmpl er,
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strai ghtforward pathophysiology of the disease that
causes what we are dealing with today, conpared to
di abetes which is so conplex that very few people want
to study it.

| think in this surrogate marker it is
much nore appealing, because it seens to be a product
of the defect, whereas henoglobin Alc is really not.
The real problem | have -- In fact, it is the only
problem | have wth this surrogate marker is the
conpany or no one today has addressed the nmechani sm by
which this surrogate marker m ght cause the disease.
| think that is one thing that Tom has poi nted out.

In other words, does this accumnul ation of
GA-3 -- is it just a mass effect or is this a toxic
substance or how does this actually work? I woul d
like the conpany to address that issue, because | am
absolutely certain they have thought about it. And in
fact, if it is a toxic substance, then there m ght be
a product of the toxicity that we could al so neasure.

That woul d gi ve us a handl e on
pr ogr essi on. So | think I like the marker, but I

don't think anybody has really addressed on how it
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actually is toxic. So maybe the conpany could say
sonet hi ng about that.

DR BRENNER My nane is Barry Brenner,
and |I'm advisor to Genzyne. Over the last 30 years, |
have been engaged in studying the progression of renal
di sease experinentally in animals and in patients.

We think vascul ar disease is a prelude to
the original injury, because we can simulate it in a
| aboratory very easily. If we infarct the kidney, we
will induce a progressive glonerulosclerosis over
tine. W can infarct the kidney with m crospheres.
W can infarct it by tying off vessels, and the
clinical equivalent exists, and that is cortical
necrosis which is a nacrovascul ar disease that |eads
ultimately to | oss of kidney function.

Once the endotheliumis danmaged, there is
both, by accretion of this material, encroachnment on
the lumen with ischemc changes and activation of the
endothelium as you' ve heard, to produce profibrotic
factors, chenotactic factors, chenokines, cytokines
and ot her inflammatory nedi ators.

So that injury is propagated from the

SAG CCRP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

288

endot hel i um outward. W think all of these ultimtely
lead to the fibrotic sclerotic glonmerular and to the
interstitial changes.

Wth respect to a point that was nade by
Dr. Jennette, in the original context it was the
unique findings in the heterozygotes, the cardiac
variance of devoid endothelial involvenent, glonerular
capillaries, and interstitial peritubular capillaries
that was so remarkably tracking with the benign nature
of the disease.

Wen those vessels were filled in the
het erozygotes and in the hem zygotes, there was the
progressive renal disease. So the correlation from
many patient observations, including sone that you saw
t oday, was very vivid.

The question cane up, should you | ook at
the endothelial cells in the glonmerulus in the context
of examning injury? The reason why that was not
chosen is because in biopsies it often is the case
that you don't get nuch gl onmerular tissue. You always
will have peritubular capillaries in the histologic

field.
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So because of the tight correlation
bet ween gl oner ul ar endot hel i al i nvol venent and
interstitial capillary involvenrent when there s
i nvol venent, and the absence in both conpartnents when
there isn't involvenent, justify the wuse of one
capillary conpartnent as surrogate for what mght all
of us agree to be the nore relevant glonerul ar
capillary.

| think it was wise to stay away fromthe
glomerular capillaries sinmply for the reason of
sanpling error. | think that is why there was so nuch
reliance and confidence in the use of this particular
cell type.

CHAIl RVAN  ACKI : Dr. Brenner, could you
stay there at the m crophone just a mnute?

DR JENNETTE: A question, Dr. Brenner.
Your work and others' has suggested that, rather than
reduce profusion of gloneruli, perhaps increased
profusion can lead to -- or at least pressures can
| ead to gl onerul oscl erosis.

Since the peritubular capillaries are

really downstream from the arterial comng from the
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gl omer ul us, is it concei vable that peri t ubul ar
endothelial inclusions actually increase resistance
after blood flow through the glonerulus and, in fact,
in that nmechanism are causing glonerul osclerosis
rat her than i schemc root?

DR. BRENNER: That's certainly a

possibility, and | believe none of these are mutually

excl usi ve. Anything that raises post-glonerular
vascul ar resi stance wll raise the glonerular
pressure. Angiotensin does it as a physiologic
tenacity device, but high resistance -- W see it, for
exanple in the sickle cell nodels where high

resi stance of the high hematocrit zone of the post-
glonerular circulation is the root cause of the
gl onerul oscl erosis that occurs in those sicklers who
live 20 and 30 years.

So we Dbelieve the causation is very
strong, as you inply, but it doesn't tell nme that it
is the only nechanism by which the glonerulus is
damaged.

DR JENNETTE: To nme, that is a nore

attractive hypothetical basis for |inking peritubular
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endothelial inclusions and inpairment of flow in
causing glonerulosclerosis than ischema to the
gl oner ul us.

DR BRENNER Vell, | would not say that
all of these capillaries that are examned that are
called interstitial capillaries are post-glonerular.
There is a mcrocirculation that has to feed the
glomerulus, and that is also present in the histologic
secti on. And they exam ned them They exam ned the
vascul ar snmooth nuscle wall and the endothelium of non
-- just endothelial capillaries. That is, only the
capillaries that are bounded by a single endothelial
cell.

So all of these were in the mx, and all
of them showed resolution with enzynme replacenent
t herapy over the 20 week period of observation.

CHAI RVAN ACKI @ Dr. Fl em ng.

DR FLEM NG A couple of comments, maybe
just to follow up first on Kathy's earlier comment as
we tal k about H V/ AIDS and how we began, as you not ed,
in nore advanced patients in that setting and have had

maj or successes as we have progressed.
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| would just point out that for a nunber
of generations of studies, we had the benefit of
starting with clinical endpoint studies and |earning
about natural history and correlates as we went
t hr ough that process.

|"d like to nost specifically expand a bit
on Dean Follman's comments on the historical contro
data and interpreting that. There is obviously a --
There has been a great anmount of thought to what is
the relevance and insights that we can get from
control information beyond random zed trials, and many
variations of what we call historical control data
exi st, observational based data, historical cohorts,
et cet era.

Anong the works that have been done,
Stuart Pocock has witten a manuscript now 20 years
ago probably on the criteria that would be inportant
to inplenent if we were going to use an historical
control

Essentially, the concept is the historical
control database should be fornulated much in the way

of the way you would fornulate the perspective
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clinical trials, and it should neet a lot of the
criteria that we would need to have in place in a
perspective clinical trial to be interpretable.

So one of his criteria was the data shoul d
cone froma clinical trial with high levels of follow
up. | think this is related to a point that Dean had
made. Thi s dat abase from the experi nment a
intervention is comng from people who were selected
and managed in a clinical trial context, and that
wasn't the case with the historical control, which can
create sone systematic differences.

A second issue is that there should be
identical outcone assessnent, and we have heard a | ot
of discussions about the nature of patterns of
m ssingness in the serum creatinine data in the
hi stori cal database

W will talk about the wvalidity of a
clinical trial being inherently dependent on having
high quality followup on the primary endpoint. Well,
when we go to historical controls, it doesn't nean we
can relax that inportant requirenment. And as the FDA

has pointed out, | think, even in this core subgroup
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of 103 that were in the qualified data, 18 had one
creatinine value, 22 had two, a nedian followup of
1.4 years, where 41 had | ess than one nonth foll ow up.

If that was the random zed conparator in a
random zed trial, 1'd have serious problens wth
interpreting the information wth that Ilevel of
irregularity in follow up.

W tal k about, as Stuart Pocock does, the
obvi ous point. You want to have balance in the
baseline patient characteristics in the popul ation,
so the differences that you see can be attributable to
intervention and not intrinsic differences in the
patient popul ation.

What we have seen from Dr. Rubin is sone
very sophisticated anal yses. I don't have concerns
with what Dr. Rubin has done. I have concerns wth
what we've been able to provide Dr. Rubin to enpower
himto do what he needs to do.

Speci fically, as it has long been
recogni zed, the covariates that are known and recorded
are the tip of the iceberg of what distinguishes

different people in the prognosis. So those issues
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aren't able to be fixed with statistical nodeling,
even the nost sophisticated statistical nodeling.

Finally, Stuart says -- or Pocock says,
and there should be no other differences of relevance,
sort of a catchall. That's an awfully tough one, but
you think about issues of sane sites for referral
practice conparability. You think about sane points
in tinme, going back to Dr. Hunsicker's conment
sonetinme ago about, if there is tine confounding and
ancillary care is different, that can substantially
i nfl uence out cone.

So a nunber of folks, a nunber of our
Commttee nenbers, Dr. Gady and others, have pointed
out issues of serious concern about whether the
hi stori cal control experience -- what |evel of
reliability does that provide relative to the clinica
trial outcone informtion?

| go back to Adamis comments earlier, and
| would strongly concur with your comments that one
has to be rational, and in this setting to require 30
years of followup to answer the question is too high

a bar. | conpletely agree.
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The problem is, though, where is the
m ddl e ground conprom se? W heard from the FDA a

remnder that this 1is an orphan drug, and ny

under st andi ng s we shoul d and are maki ng
accommodations, and vyet still, as we have been
rem nded, an orphan drug still requires substanti al

proof of efficacy.

Now if this wasn't na orphan drug, we
woul dn't even be thinking about these issues in terns
of whether they are renotely convincing, at least in
nmy experience. W would want two adequate and well
controlled trials and probably, in all Iikelihood, we
woul d want to ook at clinical efficacy endpoints.

So we are clearly noving away, and |
strongly support coments from ny colleagues saying
you can't hold to that here. The question is what's a
rati onal m ddl e ground?

M/ own sense about this is this current
what we are calling Phase 4 -- | truly think of as
Phase 3 -- is of integral inportance, and even if we
just go the route of an additional one year to allow

this study to complete its followup, it is barely in
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a position to tell us the kinds of things that we want
to know. But it does have substantial possibilities
of teaching us significantly nore, inportant clues
about clinical endpoints and a |lot nore insight about
the reliability of surrogates in the correlation.

The historical control data, | believe, is
val uable but, | believe, does not cone close to the
value and reliability of the clinical endpoint study.

So I would be thinking nmuch nore in terns of not
doing anything -- whatever we do, not doing anything
to negatively inpact the ability to successfully
conplete that «clinical trial, and then augnent
everything that we can with the historical evidence
that we would hope to get, as a balanced and mddl e
ground accommodation to the fact that this is an
or phan drug.

There is an extrenely inportant unnet
need, but we have a commtnent to these patients to
understand reasonably adequately, as the regul ations
tell wus that we need to wunderstand, is this an
intervention wth adequately established, favorable

benefit to risk before it is approved.
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CHAl RVAN AKX : Are you arguing then --
Are you stating then that the Genzyme protocol should
go to conpletion to January 2004, as it is currently
desi gned, and then adopt the historical design, since
at that point in time they will go to market, assum ng
that it is approved? So that you would have conti nued
observational information.

DR FLEM NG The fundanental -- nost
fundanental inportant issue that | am recomending is
that, whatever strategy we take, that that strategy
ensures that we wll be able to obtain the full
information from this trial, maintaining adherence to
the control placebo reginen through the planned period
early in 2004.

My own personal view, about which | feel
much nore flexible after having stated that other
point, is | would actually like to understand from
that dataset, not just the effect on clinica
endpoint, but to be able to much nore clearly
understand the duration of effects on the narker and
on the clinical endpoint and the correlation, and all

of that information taking then a nmuch -- a reasoned
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standard for what strength of evidence would be, but
basi ng the assessnent on that.

That would be ny preferred approach, but
under any circunstance the approach that we would
take, | would urge be one that allows us to conplete
the placebo controlled trial wthout those placebo
patients comng off the control reginen before early
' 04.

CHAl RVAN ACKI @ Dr. Hunsi cker.

DR HUNSI CKER: | always seem to follow
Flem ng. There seens to be energing a consensus, and
| will phrase it slightly differently from the way
that Tom di d.

There seens to be energing a consensus
that we should get the nost information that we can
out of the what is now Phase 4 study. That is to say,
we should try to keep it going as long as possible. |
am going to leave to the admnistrators the issue of,
if we recommend accel erated approval, what they do in
order to achieve that followup -- you know, when you
decide that the drug is available. That's on your

backs, not m ne.
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Wat | want to enphasize is that the
outconme of that trial wll shed a good deal of Iight
on whet her Fabrazyne can slow the rate of progression
of renal insufficiency in patients who have already
reached sone degree of renal insufficiency. It will
shed virtually no light on any of the rest of the
bi ol ogy of this agent.

It is for this reason that | find nyself
ever nore feeling the urgency of getting sonme nore
background i nformati on about these peopl e.

Now this is a clinical trial's area here,
and we are quite proper here in enphasizing the
strength of evidence of clinical trials as opposed to
epi dem ol ogi cal evi dence. I will tell you all that |
go hone, and |I take off ny clinical trials hat, and I
put on ny epidem ol ogy hat . Wen | put on ny
epi dem ol ogy hat, the approach | take is that sone
information is better than no information.

Were we are right now wth respect to
Fabry's disease is that the best information that we
have about the total natural history is the result of

the study that the sponsor has now done, because this
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is a sufficiently rare disease that it hasn't been
conpiled like this in the past.

What | would like to say is that, in
addition to following up the clinical trial data the
best that we possibly can, | think that there is a
very high priority on doing whatever you need to do to
encourage the sponsor to extend and expand its
observati onal database fromthe past.

W are going to be asking of that dataset
whet her patients have nore frequent strokes or not,
whet her patients, in fact, have any change in the
natural history of tingling in the feet or whatever
the heck it happens to be; because there is none of
this that is going to cone out of that clinical trial
that we are tal ki ng about right now.

So we really need to encourage the sponsor
to extend as much as possible what we know about the
natural history of this study, about which we know
much | ess than we do about diabetes, to which you were

conparing it earlier on.

DR GOLDBERG Could | nake a brief
coment ? W are collecting data on strokes,
S AG CORP
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myocardial infarctions, etcetera, from the natura

history database, and arrhythmas and things |I|ike
that. But please bear in mnd that you are getting --
Wen you do a nedical records search, a serum
creatinine is a very objective, concrete piece of
information that you can foll ow over tine.

Whet her sonebody has had an arrhythma or
-- You know, they say in the chart it's palpitations.
W feel that is not docunentation of an arrhythma
Even an M, obviously, there are several bits of
criteria that go into that.

So it's not as clear a database, but one
thing that we are also doing, in addition to the
natural history database, that is well underway is we
have a Fabry disease registry that is open worl dw de.

W' ve done the sanme thing with Gaucher's disease for
whi ch we have now data on thousands of patients, and
it has been very hel pful in helping guide physicians

in the treatnent of those patients nore effectively.

DR HUNSI CKER: I'"d just would comment
that I wll rest with ny earlier coment, that sone
i nformation, however inperfect, is better than none,
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and where we stand in evaluating the background is
very thin. The nore you can thicken it out --

CHAI RVAN AXKI :  Dr. Schade.

DR SCHADE: Yes. | just want to nmake a
poi nt . | may not be in the mainstream but | feel a
great urgency to get a treatnment on the market for the
patients here who basically have this di sease; because
there is really no other therapy available, in
contrast to other di seases where we have alternatives.

Although | think we do need -- | agree
basically wth the speakers that we are really
deficient in information of efficacy of this product.
On the other hand, this product -- we at |east know
what it does to sone extent. W know what the
pat hophysi ol ogy of the disease is, to sone extent.

This is a progressive disease in 3500
patients in the United States, and from ny point of
view, there's sone urgency to get this product or
products available to the people who -- W could be
wong, but | think we are going to be right by getting
a product to themon the narket.

CHAI RVAN ACKI:  Dr. Wol f.
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DR WOOLF: | nust say that | feel that |
am on the horns of a dilemm, because |I'm terribly
concerned about a comment that Larry Hunsicker nade,
that we are likely to have a Type Il error.

If this trial goes tw years and is
mar gi nal |y successful, what are we going to do a year
fromnow? Are we going to say the trial failed; it's
not good. What are we going to do? Are we going to
cone back and say five years from now, well, we're
just going to have a five-year trial. Wat are we
going to do?

W know the pathophysiology of t he

di sease. | am assum ng that there are aninal nodels.
At least, | hope there are animal nodels that can
answer sone of the -- fill the gaps in on the

pat hogenesi s of this.

On the other hand, | can say, well, it's
only another year until we finish this trial, and
let's doit. W've got it. Let's try to mne as nuch
information out of it as we can, and it's a classic
clinical investigator that -- did you get it? D d you

have a tube stored away sonewhere to do sonet hi ng?
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Do we know in this patient popul ation that
their antibody status is of great consequence or no
consequence? | mean, are we doing that? What is
happening to the urinary values of this material in
patients who are having decreased renal failure? Are
they filtering it less? Are they filtering it nore?
What ' s happeni ng?

So ny gut feelingis I'd like to go with a

year, but, boy, as soon as -- It's alnost irrelevant.
Il want the information, but | want the product
approved.

DR WALTON: Dr. Aoki, may | ask that,
because of the tinme, and we have questions that it's
inmportant that we hear the focused discussion on the
questions, and nuch of what was just said is very nuch
tied to one of our questions.

CHAl RVAN AKX : Wat | would like to
suggest is that we take a ten-mnute break now, and
then conme back and segue from this open discussion to
a structured one in which we are going to discuss the
i ssues directly, because you are right.

| think we have now aired all the issues
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that are going to be discussed and, hopefully, we'll
be able to nove through this with sone dispatch. Yes?

DR ZERBE: Do | have the opportunity?
Just a quick comment. I'd like to echo Dr. Schade's
coment . It seens like the patients thenselves are
asking for availability, and we can reasonably and
responsi bly support that, provided three criteria are
met .

First of all, that the | abeling accurately
reflects the level of know edge that exists, and |
think there is sone work in the labeling itself that
really focuses on the renal aspects. There is very
little data that support efficacy otherw se.

Secondly, that we are quite confident in
the safety. There hasn't actually been a whole |ot of
di scussion on the safety throughout this, and there
are a few niggling issues that I would |ike to hear
addressed at the appropriate tine.

There were the three patients that did
have progression of renal failure. There was anot her
patient that had a fairly substantial increase in

proteinuria. None of that was explained in detail.
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it would be nice to know nore about those patients
before we sort of sign off.
That is particularly inportant, because

the benefit is at this stage pretty marginal .

Lastly, | think the future confirmation is
essential. | think it's unlikely there is going to be
a single trial that is going to do that. |In fact, the

better strategy would be not to focus on a single
trial, but actually a strategy of a series of trials
that could adequately, definitely in the long term
answer the question, even with the drug on the narket
| onger term

So those are ny comments.

CHAl RVAN AKX : Thank you. Wiy don't we
now take a ten-mnute break, and pronptly be back.

(Whereupon, the foregoing matter went off
the record at 3:05 p.m and went back on the record at
3:15 p.m)

CHAl RVAN A : Ckay. Can you all take

your seats. Dr. Wolf.

DR WOOLF: | understand just before break
that there is a knockout nodel of this disease. ' d
SAG CORP
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like to hear briefly about it, so perhaps it can shed

some light on the pathogensis of the observations in

hurmans.

CHAIl RVAN  AXI : Is there sonebody who
could very briefly -- and I'm talking very briefly,
like a couple of mnutes -- talk about the knockout

nodel for Fabry's di sease?

DR DESN CK: |'m Bob Desnick from M.
Sinai, and I'ma consultant to Genzyne.

For the past 35 years | have probably
di agnosed and managed nore Fabry patients than anyone
else in the world. VW were the ones who cloned the
gene and developed the knockout nodel, and the
knockout nodel is a very good biochem cal nodel of

Fabry's di sease.

In other words, it has the enzyne
defi ci ency. It accunul ates the substrate in all the
key organs, and it has the |ysosonmal pathol ogy. It
doesn't have the endothelial involvenent. So it is

not a clinical nodel of Fabry disease, and the aninmals
live a normal |ife span.

This is not uncommon with ani mral nodel s of
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di sease. Wen you do knockouts, about half the tine
they don't have a clinical phenotype. But it provided
us with a very good bi ochem cal nodel and pathol ogi ca
nodel to evaluate -- to do the preclinical studies in
Fabry's di sease.

In that setting, and this is all published
data, we are able to show very conclusively by giving
the enzynme at doses that were high enough, we could
reverse substrate accumulation and that, in fact,
substrate delivery and clearance in the individual
ti ssues was all dose rel ated.

It was that information that guided us in
our Phase 1-2 study where we sel ected our doses.

CHAl RVAN AKX : And did you see the
different responses of the different tissues as well?

In other words, certain tissues reflected a greater
change in G.-3 dimnution than others?

DR DESN CK: Yes. It's very nuch a
function of enzyne delivery. The enzyne is taken up
by the <cells via the mnmanno-6 phosphate receptor
directly to the |ysosone. So it's a beautiful nodel

in which you can see, one, that you get the enzyne;
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two, that it gets to the target site of subcellular
pat hol ogy, and you can see reversal by light and
el ectron m croscopy as well.

SO you can neasure it quantitatively, and
that's what we were able to do in the nouse nodel. W
were able to show that we could, at appropriate doses,
elimnate the material from certain organs, liver
skin, heart, and to a |esser degree kidney. It takes
a longer tine, because that's where you have the nost
substrate accumul ati on

These cl earances were all dose dependent.

CHAIl RVAN AXXI :  Ckay, thank you.

DR SCHADE: Just a quick question. I
understand the aninmals lived a life span, but do they
have any conplications of the disease, any inpairnent
such as cardionyopathy or enlarged heart or any
pat hol ogi cal consequence of the accumul ati on?

DR DESNICK: So to date the only finding
that we have in the two-year-old animals, which is the
| ongest they live in our facility, is that they m ght
have sone mld cardiac hypertrophy and are simlar,

wi thout the endothelial involvenent, to the cardi ac
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CHAl RVAN ACKI @ Ckay. Now turning to the

di scussion topics, | am going to read sone background

mat eri al ,

CGenzyne's

and then we will address specific questions.
The following are observations regarding
studi es of Agal si dase bet a:

The controll ed study AGAL-002 conducted by

Cenzyne was designed with the primary objective of

denmonstrating a treatnent associated effect on a

hi st ol ogi c endpoi nt of "near-nornalization" of

substrate

deposition in renal capillary endothelium on

light mcroscopi c exam nati on.

A robust effect was observed in reducing

the deposition of substrate in the capillary
endot hel i um Reduced substrate deposition was also
observed in several other, but not all, cell types

examned in renal, cardiac and skin biopsies.

Cinical efficacy was not observed. Anong

the secondary outconmes of Study AGAL-002 were the

effect of

the enzyne on pain and renal function.

There were no changes in either group in renal

function during the controlled study period, and there

202/797-2525

SAG CORP
Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

312

was no treatnent rel ated di fference in pai n
assessnent .

AGAL- 002 was not specifically designed or

powered to show an effect on these secondary outcones.

The eligibility criteria did not specifically focus
on patients who mght be likely to denonstrate an
effect on these neasures.

Most patients developed antibody to
agal si dase beta. Antibody formation has the potenti al
to negate or lead to regression in the histologic
findings prior to the time when clinically apparent
decline in renal function would occur.

Adver se effects wer e obser ved in
association wth drug infusion. Sonme adverse
reactions were severe.

Cenzyne has requested narketing approval
under the accelerated approval framework. Thi s
requires a determnation that the studied surrogate is
"reasonably likely to predict clinical benefit.

(a) Pl ease discuss the relevance of the
clinical neasures studied and the inportance of the

observed results. To what extent should the results
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on these outcomes influence the assessnment of
potenti al efficacy as may be predicted by the
hi stol ogic results?

Whul d anybody like to take a crack at that
one? Dr. Hunsicker?

DR HUNSICKER | have the last paragraph
that you have just read, but it was appended to a
first paragraph that was slightly different in focus.

But let ne try to do both of these.
First, it seens to ne quite reasonable to

assune that <clearance of the endothelial materi al

mght well be associated with substantial clinical
benefit. So | think that this neasurenent is
rel evant.

You asked about other things. I think

that it is very reassuring that the majority of cells
simlarly have clearance of this material, because I
do think that it is beyond question that the disease
is due to the retention of this material in sonme cells
sonewhere, and the nore cells that clear it, the nore
reassuring it is. So | think the fact that it is

cleared by nmultiple cell types is substantially
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reassuring.

The clinical neasures are all negative. |

do not take that as a worrisone thing at all, and
that, | think, may be the focus of what you were
trying to get at. Particularly wth respect to the

renal outcone, one would not have expected that --
Let's say one were to take diabetes or sone other
gl onerul opathy with patients who had creatinines that
averaged 0.7, 0.8 at the tine of entrance into the
study -- that one would have seen anything at all,
even in 100 percent effective therapy by the end of
five nonths.

So the fact that there is no renal outcone
as neasured by GFR in no way surprises ne. Simlarly,
| believe that the absence of a response to pain
probably reflects that it is going to take a heck of a
lot longer to reverse that, if indeed it ever 1is
reversible, once it has occurred.

So | do not take the negative findings in
any way as weakening the hypothesis that this is a
surrogate for the ultimte endpoint that we want.

CHAl RVAN A : Anybody else who would
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like to answer that? Yes, Dr. Watts?

DR WATTS: | conpletely agree. | have
troubl e understandi ng exactly what the question neant,
but failure to show clinical inprovenent in rena
function and pain or cardiac function certainly is not
di sturbing, given the short nature of the study.

CHAl RVAN ACKI @ Thank you. Dr. Fl em ng.

DR FLEM NG Vell, clinical data on
clinical nmeasures certainly are -- as we | ook prior to
an approval, are generally a very inportant part of
what we look for as we try to assess benefit to risk.

Qoviously, they hold the potential of telling us
something very inportant directly about whether the
intervention is affecting clinical neasures, and they
are also very inportant evidence contributing to our
assessnent of the reliability of surrogates.

| can accept the position here that these
neasures are expected to be not substantially affected
in studies of small sanple sizes and short duration
It is of interest to nme that, for all nine measures
that were put forward, that globally one had a sense

of not hi ng happeni ng, and sone of these like pain, |I'm
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not as convinced that we shoul dn't have seen anyt hi ng.
There was no net pain effect, but globally

| can accept the fact that this certainly doesn't

conclusively rule out benefit. | am however, aware

that it hasn't added any encouragi ng evi dence.

It does, though, tell ne that it is
certainly to be expected that, if we have clinical
benefit, it will be a longer term achieved benefit,

and it does provide the sobering realization then that
one is going to be looking at the need for
under st andi ng | onger termbiologic activity.

If you are going to expect longer term
clinical benefit as we interpret these nmarkers, it has
to be not just what have we shown short term but is
t here adequate evidence to ensure that we are going to
see longer term -3 efficacy as well as longer term
saf ety.

So the lack of clinical evidence here is
not irrelevant. It certainly has inplications for our
overall sense of what it is going to take to show
benefit.

CHAl RVAN AKX : Ckay. The next question
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is: Please discuss the quality and --
DR ZERBE: Just a point of clarification.
M/ understanding on the pain was that, in fact, there
was i nprovenent in pain. The problem was that there
was a substantial inprovenent with the placebo group
as well, which neans that, you know, it's very
difficult to interpret, but it isn't as though nothing
happened.

DR FLEM NG vell, then | would anmend
what | would say to say there was no evidence that
there was a treatnent induced effect on pain beyond
the well known pl acebo effect.

DR ZERBE: Agree conpletely.

DR WATTS: It's hard for nme to get at all
the data, but | think it's a different explanation
than that. Wien you are doing a study with nultiple
endpoints and you have a heterogeneous popul ation,
it's doonmed to failure.

As | read it, the pain scores on a ten-
point scale were 1.9 versus 2.2, which neans nost of
t hese people didn't have pain and, therefore, nobst of

t hese peopl e had no margin for inprovenent.
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CHAIl RVAN ACKI:  Ckay. Pl ease discuss the
quality and strength of the histologic data. Pl ease
include in your discussion the inportance of substrate
accunul ation in the renal capillary endotheliumto the
pat hophysi ol ogy of the kidney dysfunction, and the
relative inportance of substrate accumulation in other
cell types. Dr. Jennette.

DR JENNETTE: "Il be reiterating, |
t hi nk, comments that others have nade. I think there
is absolutely conpelling evidence that the i nclusions
in endothelial <cells in the mcrovasculature are
dramatically inproved, reduced by the agent.

| think what is very conforting, and Larry
has already alluded to this, is that in fact, although
not focused on as nmuch, there is evidence that there
was significant reduction in the inclusions in many
ot her parenchymal cells in the kidney, in the heart,
in other tissues.

So even though that wasn't the primary
endpoint, it certainly adds sonme support in ny mnd to
the contention that the intracellular accunulations

which, | think, we all suspect is the prinme nover in
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t he pat hogenesis, are inproved.

| would reiterate that | think the
observations on quantitation of G.-3 in plasm, even
t hough that is not the site at which it is causing the
injury, nore than likely, in the urine, even in the
tissue, although those data were inconplete and were
not discussed in any detail as a consequence, all of
those paraneters of histologic and biochem cal
analysis -- the bulk of this substrate which nust be
sonmehow -- it's not conpletely elucidated -- causing
the disease is dimnished and in sone instances
substantially, in others | ess apparently.

So | am encouraged by the pathologic
evidence says a reduction in the bulk of the
substrate, which is independent of the clinical issue.

CHAl RVAN AKX : Any additions? Dr.
Bari soni ?

DR BARI SON : Yes. Il would like to add
that, while | agree with Jennette and the histologic
data are really strong, and the fact that there are no
maj or changes in other cells such as podocytes, it is

probably not relevant at this tine. It mght be
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relevant in 20 years when FSGS nmay develop due to
podocyte disease, but we can't prove it now, and you
m ght have it anyway. So --

CHAIl RVAN AKKI : Thank vyou. Ckay, let's
nove on to the next one.

Pl ease discuss the ability to extrapol ate
the short term histologic response data to the | onger

time frames when clinical benefit mght be expected to

occur.
| think we just answered that. Ckay.
DR HUNSI CKER: Ckay. Thomas nom nat ed
ne. At best, from -- Well, first of all, the -02

trial sinply denonstrated clearance of the substrate.
IT didn't denonstrate anything clinical. At Dbest,
what we are going to get fromthe now Phase 4 trial is
information about the inpact of this therapy in
patients who al ready have existing renal insufficiency
or are proceeding rather rapidly.
That we have a fair shot at getting sone
i nformati on about. Longer term information is not
going to cone from either of those two trials, and

unfortunately, nust conme in the Ilong haul from
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conparing where we are in the future from where we
have been in the past, and that is inevitable. It is
unescapabl e.

An issue which I think you did glide over
which is the issue of antibodies, is sonething that we
m ght address right now That is to say, what is the
Iikelihood that the fact that there is an antibody
response will affect the long term effectiveness of
this drug?

CHAI RVAN ACKI: Let's address that when we
cone to it.

DR HUNSI CKER: Ckay. You want to keep
t hat one separate.

Short of that particular short termthing,
| think the best we can hope for from any of these
trials is evidence that this drug will affect in the
relatively short termthe rate of progression of renal
insufficiency in patients who have existing renal
i nsuf ficiency.

Now that is not necessarily -- It's
unfortunate that that is all we are going to know, but

that's not necessarily a criticism That's all we are
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setting out to know, and that's all that it 1is
reasonable to think that we are going to be able to
find out about within any realistic time of evaluation
of this kind of an agent.

Therefore, | think that we have to accept
that what we are going to know is relatively limted
and that the long termtruth is going to have to cone
out in post-marketing surveillance.

CHAl RVAN ACKI : | agree with that. Dr.
Fl em ng?

DR FLEM NG Well, | had -- | nean, | see
(b) and (c) as separate issues, and | see the studies
that we -- Phase 3 study as giving us direct
information about (b), and concur that there is
i npressive information on the primary endpoint. But |
see (c) asking a very inportant extension issue, and
that is | would think we would all -- | would assune
we would all agree that, if this short term effect
that we have seen in five nonths weren't sustained for
very nmuch longer, that in this chronic setting here it
woul d be far |less plausible that we woul d see clinical

benefit.
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So this iIs a critically inportant

guesti on. As a statistician, | would say | have no
clue what the answer is. | understand biologically
that we can be hopeful. W have a little data, and
its glass is probably nore than half-full in that data

when we talk about the extension study, but it does,
in fact, give sone suggestion in sone of these cell
substrates that there is a certain fraction of people
that don't have the sustained at |east zero |evel
benefit.

So it seens to nme that, unless there are
sone strong biological argunents that people can give
for why it is alnost certain that what we see will be
sustained, | would say at I|east statistically the
evidence that we have indicates that there is an
inportant level of insight here that we remain to
gai n. That insight can be gained by both historica
experiences -- well, cohorts followed for |ong periods
of time as well as random zed conparative trials, and
those sources of information, | see, wll be valuable
to being able to answer this nore clearly in the

future.
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CHAl RVAN  ACKI : | agree. Any ot her
comments? Dr. Jennette.

DR JENNETTE: Wth respect to the Phase 4
trial agai n, I woul d  suggest considering the
possibility of renal biopsies at the end of that study
or at sone point. Even though they are not baseline
biopsies a, hopefully, dramatic difference in sone
pat hologic paraneter in addition to endothelial
inclusions mght be very informative. So I would

advocate considering adding that to the protocol.

DR HUNSI CKER Could | reply to Dr.
Jennette? God knows, | don't want to have anybody say
| don't want nore information, but let nme -- Just so

that the sponsor is not pushed in the direction that I
think is not likely to be productive, let nme just go
down sone of the probl ens.

First of all, what you are going to be
interested in is not persistent renoval of the
conpl exes. | think that we -- | frankly agree wth
you, we can now follow with the serum Ievels. It
seens to ne that if the serum level is zero that we

can assunme that things are going better in that
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regard. That's been a fairly good correl ation.

Wth respect to evidence of progressive
di sease, what we would be looking for is differences
in the anount of renal scarring or sonme neasure of
renal scarring, whether it be glonerular dropout or
interstitial scarring or whatever it happens to be.

In fact, since people are starting at
different points, and since in fact people can have
relatively normal histology -- | nean function and
still have terribly abnormal histology, what you can
say is that these people are going to be comng into
the study wth very, very different degrees of
hi st ol ogy.

You add on top of that, that this wll
have to be an additional infornmed consent, which wl
not be uniformy done. So you are going to have a
nonrandom group of people responding to it.

So what you are going to have is a readout
at the end of the study in a nonrandom sel ection of
patients in whom you don't know how nmuch change there
has been since baseline, because you didn't do it, in

an area in which nobody has yet provided a convincing
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way to rank people in terns of fibrosis.

| personally feel that this is absolutely
hopel ess, and | would not personally encourage the
sponsor to go down that route.

DR JENNETTE: Just one comment. Bear in
mnd that the serum creatinine and the creatinine
cl earance are surrogate markers for the injury, which
can be viewed directly in the biopsy. O course,
that's a pathol ogist's bias.

DR HUNSI CKER: Vell, | know that, but I
would say also that the injury in the kidney on a
biopsy -- the injury present in the kidney that is
biopsied is a surrogate for the clinical outcone. So
| don't think we are any cl oser.

CHAI RVAN AXKI :  Dr. G ady.

DR GRADY: | thought the question was
nore directed at whether or not this clearance of the
substrate persists. You know, the sponsor has a |ot
of ability to get that information in the patients
that they are now followwing in their open |abel
studies up to three, four, five years, and it provides

a lot longer followup than the Phase 4 trial.
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| mean, | think additional biopsies in
peopl e who have been using the drug for a long tine
could be useful, but probably all we want to know is
does this persist for multiple years.

DR GOLDBERG Could I clarify that? You
know, we have commtted to, and we are doing those
serial skin biopsies, and I showed you in the primry
presentation that we're |ooking at superficial skin
capillary endothelial cells now.

The |l atest data that we showed you is out
to 30 nonths into the extension. So it's a three-year
period of followup for the patients who were
originally on Fabrazyme, and between 95 and 100
percent of the patients had zero scores out at 30
nonths to 36 nonths.

W have simlar data that we would be
happy to share with you on the deep vessel endotheli al
cel I's.

DR GRADY: Yes, and | Think that's
excellent, but it is three years out of what could be
a lifetine of treatnent, particularly in people who

are devel opi ng anti bodies to the treatnent.
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DR WALTON: Dr. Aoki, may | clarify what
the question was about. I'"m concerned this one may
have al so been m sunderstood. | apologize if the
guestions 1've witten have not been entirely clear.

This question is a lead-in to the next
one, and in this one, because there has been great
concurrence that the clinical benefit on renal failure
is going to be a relatively longer term outcone, and
we are discussing the possibility of a surrogate being
likely to predict that «clinical benefit, that it
seened reasonable to assess whether or not there was
confidence at this time, given the data in hand at
this tinme, that the histologic information we have
woul d be sufficient to carry through, through the tine
period that m ght be needed for the clinical benefit.

If one were to have an acute assessnent of
a surrogate that appeared to show a treatnent effect
and a clinical benefit were to be unexpected for 15
years, but that that surrogate would need to persist
inits altered state for all 15 years, one would want
to have a reasonable degree of confidence that that

persi stence of the surrogate woul d be naintained.
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So the question is, given the data that
you have heard, can you be reasonably confident in
presumng that the histologic effect you have seen
will persist out to tine franes, however |ong that
m ght be, for when the clinical differences mght be
appeari ng?

DR HUNSI CKER: Confidence is a rather
subjective term Let ne, therefore, respond in a
slightly different way.

If the enzyne keeps working in the
| ysophagosones the way, way in the future that it has
in the past, the likelihood is that it wll continue
to be effective; and if it continues to be effective,
we are assumng that that is what is going to lead to
the ultimate clinical benefit.

Now why would the enzyne not be able to
continue to do that? If there were sonething that I
can't imagine right offhand that said that the enzyne
changed its character every ten years the way the flu
bug does every year, then maybe that would be the
case. But there is eery reason to believe that the

same enzyne is going to do the sane thing 15 years
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fromnow as it is doing now.

So the only likely reason that it mght
not do that is if there were a failure in delivery.
The best we can do about that is the nost |ikely cause
for failure to deliver is something that changes the
cl earance nmechani sm

About t hat , we actually have sone
information in the short haul, and it is the part that
Dr. Aoki suggested we defer until later on, which is
the inpact of antibody. Short of the issue of the
i npact of antibody, | can think of no reason why, if
this stuff clears the glop out of the cells today, it
will not continue to do so 15 years from now.

CHAl RVAN ACKI :  Dr. Jennette.

DR JENNETTE: A circunstance under which
the long term maintenance of this primary endpoint
would not have clinical outconme that would be
advantageous would be if, in fact, that correction
doesn't correct the true pathogenic process. | don't
know what the pat hogenesis is.

The hypothesis that has been put forward

by CGenzyne is feasible, to a certain extent, but for
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in fact, if the accumulation of the substrate in the
podocytes is the primary nover in focal glonerular
scarring, and Helmut Rennke and Dr. Brenner have
suggested that in sone circunstances at least injury
to the podocyte is a prine nover, then if the
inclusions remain there, as we have a suspicion they
at least remain a little bit longer, and that's the
true pat hogeni c factor, t hen el i mnating t he
inclusions from the endothelial cells won't have an
effect.

If it's the nesangial cells, |ikew se.
Now having said that, | will refer earlier to the fact
there is sone evidence that there is reduction in the
bul k of the deposits even in those cell types. But
that is aside from just talking about the endotheli al
surrogat e.

So at least to ne, there are conceivable

ways by which you could have correction of the

endot hel i al cells. They are closer to the

circul ation. Maybe there is a better effect. The

podocytes are further from the circul ation. But in

any event, if the pathogenic process is still noving
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forward even though the endothelial cells are cleared
of the inclusions, they are not going to have a
clinical benefit. But | don't know that. It's al
hypot heti cal .

DR HUNSICKER  But | don't think that was
quite what | heard you say. You said, if the
pat hogeni ¢ hypothesis is correct, is the histologic
correction that we have seen likely to persist?

DR WALTON: Yes. That was the question
inthis part.

DR HUNSICKER And | think the answer to
that is, yes, it is reasonably likely to persist.

DR WALTON: The question Dr. Jennette was
discussing is really the next part of the -- the next
el ement of the question.

CHAl RVAN AKX : Cay. After this, we
wills be asking for a vote.

Pl ease discuss if capillary endothelium
substrate deposition, specifically as assessed in
CGenzyne's study AGAL-002, is an appropriate surrogate
for the purpose of accelerated approval. That is, is

"near-normalization" of renal capillary endothelium
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reasonably likely to predict a clinically neaningful

effect?

D scussion, and then vote.

DR HUNSICKER M/ discussion is ny vote.
So I'l'l wait until ny vote.

CHAl RVAN ACKI:  Ckay. Wy don't we take a
vot e. Wy don't -- W are starting from the left.

Comm tt ee nenbers.

DR WATTS: Wiat are the options?

CHAI RVAN ACKI @ Dr. Mcd ung?

DR WATTS: Yes or no, or can we have a
"don't know'?

CHAl RVAN AKX : No. You can neke
stat enent s. | have never known Dr. Watts not to have
a statenent. Dr. G ady.

DR GRADY: This is kind of the key
guestion, though. | nean, it seens a little odd that
we have no di scussion of the absol ute key question.

CHAI RVAN ACKI :  Qops, | mssed that.

DR GRADY: Well, | just said this is the
key question, and it seens a little odd that we have

no di scussion of the absol ute key question.
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No, | invited discussion.
okay.
start out

I will SONe

di scussion and offer it up for people to shoot down.

Again, is it

Reasonabl e is not
hypot hesi s t hat

nmore support for

def i ned.

we can put

a reasonable surrogate?

| believe it is the best
forward today. There is
this hypothesis than for any other

pat hogenetic hypothesis that | have heard put forth.

Therefore, it

hypot hesi s,

hypot hesis to take forward,

somewher e.

CHAI RVAN ACKI :

DR JENNETTE

CHAI RVAN ACKI :

DR LEVI TSKY:

there are a nunber of
di sorders in
mat eri al

| think we have to just

this wll

because the

which getting rid of the

IS reasonable to take this
alternative 1is having no
and we've got to start
Thank you. Dr. Jennette.
| agree.

Dr. Levitsky.

| agree also, and | think
ot her exanples of genetic
of f endi ng

led to tremendous inprovenent in the patient.
make that |leap of faith that

be anot her one of those.
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CHAI RVAN AKXl : I's t here anynor e
di scussion? Dr. Gady?

DR GRADY: Not being a nephrol ogist, |
woul d just |like to ask our nephrol ogi st colleagues. |
guess the thing that confused ne the nost was the
podocyte issue. So, yeah, it seens quite clear that
we've got this substrate. It's cleared from sone
cells, but particularly given the data we are going to
review tonorrow, there was sone suggestion that the
proper cell to look at for clearance is the podocyte.

If we were doing that right now, | think
we woul d have a nuch different view, because there was
sone cl earance from podocytes but not nearly the huge
and marked effect that we saw in the endothelial
cel I's.

So does sonebody know sonething about
t hi s?

CHAI RVAN ACKI @ There is a pathol ogi st.

DR HUNSI CKER | am a nephrol ogi st, and I
know not hi ng about the pathophysiol ogy beyond what we
have heard talked about today about this particular

di sease. However, | can say generally that the
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correlation between renal function and glonerular
scarring is much less strong than the correlation
between interstitial scarring and renal function.

So that if | were to |ook sonmewhere for
the definitive, nost likely thing to reflect on what
is going to happen in the kidney, | would actually
ook in the interstitium before I would look in the
gl oner ul us.

CHAl RVAN ACKI :  Dr. Jennette.

DR JENNETTE: | have not ruled out the
possibility that the podocyte is the main target. I
haven't ruled out any other possibilities either,
smooth nuscle cells in the nuscularis of the arteries,
mesangi al cells, wherever.

As far as it being a surrogate marker,
there is also no evidence that there is not a
reduction in the bulk of substrate in the podocytes.
In fact, there is sone soft evidence that there m ght
be sone reduction, and the reduction in the
endothelial cells may be a nore sensitive nmarker that,
in fact, there is a reduction in the podocytes. Ve

just can't detect it by our current nethodol ogy.
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So I'm not sure the podocyte isn't still
the target. I'"'m not convinced there isn't a
reduction, and | suspect there mght be a reduction
So it does concern ne sone, because | have had the
concept reinforced by data 1in other pathogenic
nmechani sns t hat | ead to focus segnent a
gl onerul oscl erosis that the podocyte may be invol ved,
but that still doesn't prevent me from concl udi ng that
this is a reasonable surrogate now, suggesting that
i nprovenent here may reflect sone inprovenent even
somewhere else in the pathogenic process and
ultimately the clinical outcone.

CHAl RVAN ACKI @ Dr. Jonas.

DR JONAS: | actually had a question
about the podocyte accumulation of nmaterial. It
seemed to ne -- and I'mwondering if ny inpression was
correct -- that there was the potential for great
i ndi vi dual vari ation I n response to enzyne

adm ni stration in the podocytes.
In the material that we got, there was a
photo mcrograph of a cell wth greatly reduced

st or age. Yet the aggregate information doesn't show
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such enornous reductions in storage. I was wondering
i f anybody could shed sone |ight on that.

DR RENNKE: As you know, when the change
is so dramatic, as it is in the podocytes, it is
difficult to assess m nor changes. It is nmuch easier
to say yes or no. W had the distinct inpression that
in the treated patients that there was a reduction in
the density of the lanella. This is what is the weak
spot, if you want.

On the other hand, there was sone cells in
which this was nuch nore dramatic than in other cells.

This was not only between patients but also within
patients. So the change is not uniform but again it
may be an issue of sensitivity.

DR BRENNER Could I add a point or two
her e? In these natural experinents of the fenale
het erozygote, the cardiac variant, there is occupancy
of the podocyte by G&-3 for 50, 60, 70 years. Ther e
have been examnations of the norphology of those
cells.

The ability of the podocyte to serve as

the final barrier to prevent the transglonerular
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movenent of albumn and other large nolecules is a
function of the point where they join, the tight
junction so called, slit diaphragm

Unli ke the glonmerulopathies, primary and
secondary, where there is heavy proteinuria and a
direct correlation with slit diaphragm abnormalities,
the slit diaphragmin the fenmal e heterozygote has been
examned and is nornmal, despite the accunulation of
G-3 within the cell body.

So there is a difference in the injury
mechani sm bet ween how, on the one hand, where there is
proteinuric states that slit diaphragm deteriorates
and in this case, in the asynptomatic fenale
het erozygote, where it does not deteriorate, even
t hough the cell has the intract material.

As to why the enzyne replacenent therapy
doesn't seemto have the sane magnitude benefit on the
podocyte as the other cells may in part be due to
contact with the enzyne; because again, if the barrier
is intact, not a great deal of enzyne in concentration
reaches the non-blood site of the gl onerul ar

capillary. That is the urinary aspect, which is where

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

340

t he podocyte |ives.

The other is that, for all the other cell
types that were examned, there is a rather finite
turnover of cells. So when you begin to infuse
enzyne, cells are shed from the kidney. The cells
that now cone and replace those shed cells are now in

an environnment where the enzyne level is restored.

So t here S no stimul us for
reaccumnul ati on. The podocyte, a very termnally
differentiated cell, may reside in its capillary wall

for years without turnover. So it may be persisting,
not seeing enzyne and, therefore, much | ess affected.

CHAl RVAN AXKI :  Dr. Wol f?

DR WOOLF: Can we assune that there are
no accidents of nature the other way, accidents of
nature the other way that people who have the severe
podocyte disease have clinical renal disease in this
condi tion? W've only heard about it -- that is,
these people are relatively asynptomati c when they are
accunul at ed. Are there exanples of the reverse that
we haven't been told about?

DR BRENNER: | think the correlation is
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that where there is severe renal disease in addition
to podocyte disease, there is vascular endothelial
di sease. So the correlation still conmes out very
tight.

In the absence of vascular endothelial
di sease, podocyte invol venent appears benign.

DR WOOLF; No proteinuria?

DR BRENNER: To ny know edge -- Vel |
there may be mld proteinuria by 60 or 70, but there
is no clinical renal disease of the type that leads to
renal failure.

DR WOOLF: Thank you

CHAI RVAN ACXKI :  Dr. Schade.

DR SCHADE: Yes. | would just like to
ask one question of the FDA in reading this question,
which is sonewhat confusing to ne. The question is
this: |If the answer to this question is yes, and the
first sentence is a little different than the second
sentence, because the second sentence refers to rena
capillary endothelium -- If the answer is yes, does
that inply that this is then the surrogate marker that

will be followed in Phase 4 studies or future studies,
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and is that problematic if renal biopsies are not
going to be done?

DR WALTON: The two sentences were
intended to focus on the sanme finding; that is, the
primary endpoint of the capillary endothelium Your
guestion as to what problens that --

DR SCHADE: M/ question is, if it 1is
going to be renal capillary, then in future studies if
the skin is neasured, then you are going to have a
surrogate marker of a surrogate marker.

DR VWALTON:  Ah. Ckay, |I'msorry. Now I
understand. The question, | think, is really nmeant to
focus on the renal capillary endothelium since that
was the primary endpoint put forward. But of course,
you've heard the data that there are pretty nmuch the
other organ -- Capillary endothelium is entirely
consi stent.

So for our purposes, we really don't --
are not really particularly distinguishing between
t hem In answer to your question, though, 1 think
what | want to clarify is that the requirenent on

accel erated approval really does not actually require
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that the surrogate ever again be | ooked at.

| think we would all be very interested in

that, but the regulatory requirenent does not require

that that surrogate ever

requires that the clinica

again be |ooked at. It

benefit be studi ed.

CHAl RVAN ACKI :  Dr. Watts.
DR WATTS: | can't think of a better
surrogate endpoint for the renal thing. | can think

of the weasier one. The data that | have heard

convinces nme that neasuring serum levels of G.-3

correlate with clearing of these deposits fromall the
organs that this enzynme will clear themfrom

Now whether this enzynme clears them from
all the organs from which they need to be cleared is a
I ssue, but it until we know

di fferent seens to nme,

which renal cells or other cells have to be totally

cleared to see an effect, | would be just as happy
| ooking at serum |l evels of G.-3.

CHAl RVAN ACKI:  Ckay. Dr. Flemng.

DR FLEM NG | wanted to hear ny clinica
col | eagues’ comments before conmenting, because | --

there is much insight here that influences ny own
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t hi nki ng about this.

| struggle with this issue, because as the
accel erated approval guide indicates, establishing --
in essence, establishing the adequacy of a marker to
serve an accel erated approval can be based on an array
of different sources of information, epidemologic,
t her apeuti c, pat hophysi ol ogic, etcetera.

Wiere | am struggling, as | at |east have
already articulated, is that we have an uncommonly
m ni mal anmount of information in those first
categories, epidemologic and therapeutic. So | am
relying extrenely heavily on insights fromny clinica
col | eagues from a pat hophysi ol ogi ¢ perspecti ve.

On one aspect, and maybe | m sunder st ood
| thought there were one or two comments that said we
are going to use renal capillary endothelium and we
endorse it as an adequately established surrogate
endpoi nt, because it is the best one that we can cone
up with.

I woul d t hi nk t hat I pr obabl y
m sunder st ood, because that certainly wouldn't be a

basis of saying we would use this specific narker,
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because the best one we may come up with may not be
adequate. There has to a very strong -- since this is
the essence of the validity of this marker, a very
strong biol ogi cal explanation. And |'ve been hearing
many aspects that | find obviously extrenely rel evant.

Where | struggle with this is, as | think
about it again, is this specific marker providing an
adequately conprehensive capturing of the biological
mechani sm by which this disease process is going to
i nduce clinical endpoints, and specifically if it is
renal capillary endothelium

| have heard other comments that at | east
have suggested there may be nore conprehensive aspects
to nmeasuring what enzyne replacenent therapy is doing,
although I amfinding it reassuring. |t appears, when
you | ook at those other neasures, too, they do seemto
be influenced, although what is critical here -- and
we have said it, but it needs being stated again; and
in fact, | think the FDA clarified their reason for
asking the preceding question was for this purpose,
and that is: W are looking in sone cases ten, 15,

20, 25 years down the road, and it is an extraordinary
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situation for us to say that these effects here are in
fact going to be a reliable conprehensive capturing of
what these nechanism shave to be in order for us to
achieve this long termclinical benefit.

CHAl RVAN AKX : Thank you. There is Dr.
Hunsi cker agai n.

DR HUNSI CKER: It was ny "it's the best
we can do." So | have to respond to that, Tom

DR FLEM NG Actually, | wasn't sure it
was yours, Larry, but if you want to respond, go
ahead.

DR HUNSI CKER It was, and | shal
respond wi thout any enbarrassnent at all. Wat | said
was that it is the single nost |ikely pathophysiol ogic
hypot hesis that has been put forward. There are no
data to support it beyond what we have already talked
about, which is these experinments of nature, and
indeed it is that that nmakes it the single best
hypot hesi s.

What | want to extend that is that | think
that bringing the experience of the AIDS or cancer

things into this is in a way m sl eading. W have a
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situation where it is, in principle, inpossible to get
closer to it than this.

That is why | said we have the opportunity
of taking this surrogate and the things that are
correlated with it, which are clearance from other
cell types as well -- we have the opportunity to take

this surrogate or we are left wthout any surrogate at

all.

Now that's what | nmean by the best of al
surrogates. | don't think that we want to get
ourselves into a position where there is, I n

principle, no way to proceed, because there cannot be
convincing evidence until you have done the
experinment, and you can't do the experinment because
you can't afford to do it and follow people for five
years because the target population is too snall.

DR GRADY: But, you know, this is just
not the best surrogate. That's clear, because it is a
mul ti-system di sease. I think, you know, serum G-3
actually seens to nme to be the best surrogate.

Had the conpany cone to us only with that,

we woul d have said, oh, yeah, but how do you know you

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

348

don't clear it out of cells. So it seened
particularly inportant to |look at a variety of cells
and maybe the nobst inportant one would be the kidney,
because that is the nost inportant functional problem
associated with the disease. But we would like to see
this t her apy hel p t he hear t di sease, t he
cerebrovascul ar di sease and pain and os on and so on.

So in sonme ways, | think G.-3 is a better
surrogate marker, because, you know, it nmay predict
effects on --

CHAI RVAN AKXl :  You said the plasma G- 3?

DR GRADY: Plasma G-3 is a better
surrogate marker, and it's great, because you don't
have to go taking hunks of people's kidneys.

CHAlI RVAN ACKI : Dr. Jennette.

DR JENNETTE: | agree conpletely wth that
st at enent, but it just asks here is this an
appropriate surrogate nmarker. I think it 1is an

appropriate surrogate marker for many of the things we

have sai d today.

| agree with you. | think the serum or
plasma G.-3 |evel is as good, nmaybe a Dbetter
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surrogate. | think it's an appropriate surrogate
mar ker, maybe not the best, probably not the best.

DR HUNSI CKER | think we stand in
history in a very different position now than we did
when this study was done. If you think of this, this
is an inclusion disease which is intracellular. There
IS no assurance that getting it out of the blood is
going to get it out of the cells.

It was critical to show that this stuff
got it out of the cells. Now that we know it gets it
out of the cells and that you can follow that with a
cl earance out of the serum we don't need to do the
bi opsi es so nuch anynore. | would be very happy now
to follow skin biopsies and serum But until we knew
we got it out of the cells, we didn't know that this
had anything to do with what we were tal ki ng about.

CHAl RVAN ACKI : Ckay. At this point, |

think we can start the vote again. Dr. Md ung.

DR McCLUNG Well, it is no surprise that
| don't know whether this marker wll predict a
clinical outconme, but | think that it 1is both

intuitively attractively and biologically plausible
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that it does and that it is an appropriate marker for
t he purposes that are being discussed. On that basis,
my answer to the question is, yes, that there is -- it
is reasonably likely that the marker wll predict a
clinically neaningful effect, at least in the |Iegal

sense of the word reasonable, if not in a statistica

nmeani ng.

CHAl RVAN ACKI @ Thank you, Dr. Md ung.

DR FOLLMAN: Based on the discussion, |
would say there is -- it is reasonably likely to

pr edi ct a clinical out cone, t hat this is an
appropriate surrogate marker for this disease at this
point intime. So | would agree.

CHAl RVAN ACKI @ Dr. Barisoni.

DR BARISONI: Based on the discussion, |
agree, too, this is a reasonabl e narker.

CHAI RVAN ACXKI :  Dr. Schade.

DR SCHADE: Yes.

CHAI RVAN ACKI @ Dr. Fl em ng.

DR FLEM NG | always have trouble with
yes/ no questi ons. But 1'll try to be very brief, to

say that, certainly, the testinony that has been given
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relative to the pathophysiol ogical rationale is
extrenely inportant.

M/ own sense about this is the lack -- the
substantial lack of the clinical evidence that we
woul d typically expect to have and uncertainties about
conpr ehensi veness of capture and longer term effects
| eaves nme with enough uncertainty that I'mnot wlling
to say it is established, although I do believe that,
wi th additional evidence potentially from sources such
as the ongoing clinical trial, that at that point the
evidence could in fact be sufficient for me to have
answer ed yes.

CHAl RVAN AKX : Was that a yes or no?
Abst enti on?

DR FLEM NG Well, that's a current no,
if I'mforced to say yes or no. But | think issues
are nore conpl ex sonetines than yes or no.

CHAI RVAN AXKI :  Dr. Wol f.

DR WOOLF:  Yes.

M5. KNOALES: Yes.

DR JONAS: Yes.
DR

JENNETTE:  Yes.
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DR WATTS. Yes.

DR LEVI TSKY: Yes, once again.

DR SAMPSON.  Yes.

DR HUNSICKER It is reasonably likely in
legal ternms. It neets the requirenment. Yes.

CHAI RVAN ACKI :  Thank you

DR SCHNEI DER:  Yes.

DR GRADY: Yes.

CHAI RVAN AKX : Fourteen to one. Ckay.
Use of this product is associated with risks. It is
difficult to balance the risks of definable adverse
effects with efficacy that has not been directly
observed, but may be only predicted froma finding on
a surrogate endpoint. Pl ease di scuss how you bal ance
risk with any benefit that nmay be inferred from these
dat a.

Wio would |ike to open the discussion?
Dr. Hunsi cker.

DR HUNSI CKER: Is it out of order to
di scuss the nmmjor concern that has been raised, which
is the infusion reactions, before we answer this issue

her e?

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

353

CHAI RVAN ACKI: | think -- Can we address
this question using the infusion reactions and the
anti body problens as the risk, taking that in context.

How woul d you respond?

DR HUNSI CKER: The reason that I
suggested that is that | think that the issue of the
i nfusi on reactions deserves sone discussion, and it is
part of the infusion reaction part of this. | think
that, wuntil we have discussed the infusion reaction
thing, which is the nost serious risk that has been
presented to date, it is very hard to discuss
intelligently the balancing of risks and benefits.

CHAl RVAN ACKI @ Dr. Walton.

DR WALTON: If you would like to defer
this -- On that basis, if you would like to defer this
guestion until after -- somewhere, | guess, toward the
end of the next one, that would be perfectly fine.

DR GRADY: But | think we should -- You
know, one coment is that we have hardly a clue what
the risks are, because the nunber of people that have
really been studied in a rigorous way is so small

that, you know, confidence even around zero out of 50
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or 60 is fairly high. | mean, everything about this
is nore or |ess uncertain.

DR VEISS: This is a difficult question,
we realize, but it's the issue not only of -- maybe we
don't have a lot of information on the risks, but also
we don't have information right now on the rea
benefit. It is one thing to assess the risks in
context with sonething that provides the nortality or
irreversible norbidity benefit, but when -- and this
is not wunique to this issue, but when you have
sonething that is being considered for an approval
based on a surrogate that has -- for which it is
reasonably likely but not yet, you know, shown that
there is clinical benefit, it puts the context of the
risks in a sonewhat different setting.

So that was the nature of sone discussion
about this question. But agree that we are perfectly
confortable wth deferring this discussion until after
t he next question has had sone di scussi on.

DR WALTON. Also, even at that point you

may feel it difficult to discuss. | think that this
was a -- This is always an inportant question to ask
SAG CORP
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the risk/benefit balance, but if you feel that you
really just have insufficient information to provide
much advice, then | think that is the appropriate

comment and not to wind up belaboring it, later on.

CHAl RVAN AKX : Yes, why don't we just
cone back to that. W are deferring that one. Ve
will cone back to that after we have discussed -- |

think we do have a chance to talk about infusion
reactions and the antibody titer, certainly the
anti body titer.

Ckay, nunber 2 -- You want nme to read this

or do you want to read it yourselves?

DR HUNSI CKER The audi ence doesn't
necessarily know what the question is, and -- They all
do? Ckay.

DR \EIl SS: Maybe you can just give

everybody a second then to just neke sure they have
had a chance to read it, and then we can start wth
t he questi ons.

CHAI RVAN AKX : Ckay. Wo wants to take
the first one: Pl ease discuss your interpretation of

these data. Dr. Hunsicker?
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DR HUNSI CKER: | interpret this section
actual ly, as asking about whether the antibodies wll
affect the long term useful ness of the agent and not
really directing right now at the issue of the
toxicity. So let nme address that.

First, it is futile to ask the question
what is going to happen after ten years of the use of
this stuff in a study that has only gone on for a year
or two years or sonething like that. This is unknown.

It cannot be known until the long haul, and that is
properly deferred to analysis and post-nmarketing
survey.

The real question is what do we know at
the end of this study wth what we have now? Wat we
know is that a very large fraction of the patients
becone i mmuni zed effectively, as far as | can see, al
of the people who don't have any enzyne. The peopl e
who have sone residual enzyne don't becone sensitized.

Wen they becone sensitized, they appear
not to have any change in the area under the curve of
the circulating material. It may, however, be bound

to antibody. There appears not to be a difference in
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the anmount of either plasnma |evel or cellular
clearance in those patients who have or have not --
and maybe you are going to comment about that |ater on
-- devel oped anti bodi es.

So it appears not to affect the long term
effectiveness  of the enzynme in clearing the
intracellular materials.

Now | would l|like to offer just as a
specul ation one possibility that this mght be the
case. You will renenber that this enzyne is only
effective in the |ysophagosones at a very reduced pH.

M/ guess is that what is going to happen when people
devel op antibodies that bind to the thing is that, in
fact, it is going to accelerate the clearance into
precisely t hose sane conponent s, t he samne
conpartnents, where the acidic pH is going to
di sassoci ate the antibody, and the enzyne is going to
do precisely what it did in the first place.

Now it is always difficult to ask a person
what his explanation -- Wll, it's not difficult.
It's dangerous to ask a person what his explanation is

for a finding when he already knows what the finding
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is, because it is ny experience that it never takes
nore than 30 nanoseconds for ne to understand
precisely what's happened, whether that is what's
really happened or not. However, It Is ny
understanding that there is not, in fact, any visible
effect of the fact that there is antibody present on
t he effectiveness.

| find it very easy to believe that there
woul d not be, because of what | have just said about
t he possible way in which the thing would be handl ed.

CHAl RVAN ACKI @ Dr. Levitsky.

DR LEVITSKY: | appreciate very nmuch what
you said, Dr. Hunsicker. | think that 1is very
appropri ate.

M/ take on this is that there are a nunber
of other disorders in which replacenent therapy in
peopl e who have very low | evels of whatever it is has
been treated as foreign tissue, and people have
devel oped anti bodi es.

There are a nunber of other disorders
where we have al so accepted nodest inmune responses of

one kind or another as the price of therapy. So if we
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know that this stuff works, all of the side effects
t hat have been described to date seemvery m ni nal .

W know how to deal wth high antibody
levels, if we have to, in many situations. These
people are not going to be any worse off if they get
hi gh antibody |levels than they are now w thout any of
the enzynme around it all anyway.

The bi g question, of course, is whether we
are giving them high antibody |evels and a high fever
and yet they are going to get no effect out of this.
| still think that nost of them would feel that this
is a small price to pay for the chance of being
relieved of their synptomatol ogy and havi ng prol onged
life.

So | think that these findings do not
disturb nme, and | see no findings that suggest a
wani ng of enzyme activity.

CHAl RVAN ACKI :  Dr. Watts.

DR WATTS. One of the advantages of G.-3
level, serum G.-3 levels as a marker would be to
provide an easy answer to this question, because

| ooking at histology it is going to be awfully hard.
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You see skin biopsies that are clear, and then there
is sonmething there, and then they are clear again.
That may sinply be sanpling variation.

| wonder if the sponsor has information on
serum plasma levels of @G-3 that correlate wth
anti body | evel s.

CHAI RVAN ACKI:  So the answer to the first
gquestion is probably not.

DR GOLDBERG Dd you want us to conmment
on the correlation between plasma G.-3 levels and
anti body | evel s?

The antibody levels do not inhibit the
reduction of the plasma G.-3 what soever. By the way,
there is data from Turner and coll eagues on another
| ysosonal storage disease supporting exactly what Dr.
Hunsi cker says about actually facilitating uptake.

I m ght al so ment i on, in t he
phar macoki netic part of our Phase 3 trial we did |ook
at | eukocyte uptake of Fabrazyne at visits one, seven,
and 11. I ndeed, there was a nodest increase in the
uptake by the 11th infusion, but it did not in any way

inhibit the reduction of plasma G- 3.
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CHAl RVAN ACKI: Ckay. W will just go on
to the next question. Dr. Hunsicker?

DR HUNSI CKER: Wiich one is the next
guesti on?

CHAI RVAN ACKI:  "In light of the need for
long term -- 2(b).

DR HUNSICKER | think that it is already
part of the plan --

CHAl RVAN ACKI @ Turn on your m ke.

DR HUNSICKER | think that it is already
a part of the plan to nonitor tissue levels as in skin
bi opsi es and plasma | evels as these studies continue,
and | think it would be inportant for us to nake sure
that the antibody -- that the enzyne activity
continues to be active for as long as the studies go
on, and that should continue to be collected. But
it's not sonething we need to do anyt hi ng about now.

CHAI RVAN AXKI :  Dr. Wol f.

DR WOOLF: | actually interpret it a
little differently. If this drug were approved,
shoul d one nonitor antibody status to tinme i menorial ?

| think it would probably be easier to
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measure G.-3 and, if there is a change in that, go
ahead and neasure antibody rather than every year or
two years or whatever. | would want to see a biologic
effect -- a change in biologic effect, and G-3 seens
to be as good as any.

CHAIl RVAN ACKI :  Ckay. Two(c) --

DR FLEM NG There is no -- Just on this
issue, there is, obviously, at this point no evidence
as yet about what relationship antibody |oss --
anti body formation would have wth ultimately |ong
termclinical benefit.

DR HUNSI CKER: | interpret the data as
show ng no evidence that the antibodies cause |ong
termchange in activity for the period of tine that we
have had to observe these patients.

DR FLEM NG That's right.

DR HUNSI CKER: And we need to continue to
followit as long as we can, and that's all we can do.

| think the other question is, is there any
reasonabl e basis for thinking that the anti body, which
is relatively benign at the present nonent save the

i ssue of infusion reactions which we are going to talk
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about later on -- is there any reason to think that
the antibody |evel or the antibody problem will get
worse or that there will be a change in the future?

(%% answer to t hat IS somewhat
hypot hetical, but in fact, the experience of repeated
injections of normal proteins into the body tends to
be that you actually have the antibody response go
down rather than up. That, in fact, is what is being
seen here.

So that there is no a priori reason to
believe that the antibody response woul d devel op nore
problens in the future. Further, as already has been
ascertained by Dr. Jennette, there is no evidence for
an i nmmune conplex disease, which is the other thing.
So that | think that the potential for further
wor seni ng of the inpact of the antibodies is small.

DR FLEM NG So is the conclusion that
that is adequately, confidently known, that there
needn't be any further exploration of that as data do
energe on clinical effects?

DR HUNSI CKER: You know, this is a nice

conversation. W are doing it in public. But | take
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-- First of all, | have a principle about the
eval uation of long term adverse effects. | believe in
the clinical trial you can only evaluate for adverse
effects that are as frequent as the effect that you
are trying to get that's a favorable effect.
Everything el se is al nost by definition underpowered.

So | think that, wth the exception of
maj or adverse effects, the proper place for the
evaluation of themis in post-marketing surveillance.

That's what we actually have to do anyway. You know,
uncommon adverse effects sinply cannot be ascertai ned
with enough confidence in clinical trials to be able
to say nuch, and we have to depend upon post-
mar ket i ng.

DR FLEM NG I'"'m interpreting this
question to be inclusive of that source of information
as well. | interpreted this to nmean in light of the
need for long term lifelong treatnent --

DR HUNSI CKER:  Yes.

DR FLEM NG -- we need to explore this in
the future with whatever source of long term evidence

we woul d be obt ai ni ng.
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DR HUNSI CKER . You nean do we need
to look for further evidences of antibody nediated
damage?

DR WALTON: | think you are quite right.

This 2(b) is to hear about how inportant that
evidence is, and it wll be in 2(c) we ask you to
di stingui sh when that data m ght have to be obtained.

That is the question of pre- or post-marketing.

DR HUNSICKER: It is hard for nme to know
precisely what | would be |ooking for. There is no
early evidence, Tom of imune conplex disease. One
could ask to look for evidences of immune -- or
nmonitor for inmmune conplex injury, and certainly that
in terns of case report forns woul d be reasonabl e.

Is it worth doing a renal biopsy to assure
at the end of sone larger period of tine that there is
still no evidence of immune conplex deposition? I
think that's marginal

CHAl RVAN ACKI : Dr. Jonas.

DR JONAS: Wuldn't it be reasonable to
draw sone inference fromthe experience with Gaucher's

di sease and chronic infusion of |ysosonal enzyne?
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DR GOLDBERG Wth the caveat that every
protein is different from one another. I n Gaucher
disease we see about a 15 percent incidence of
anti body formation, and patients generally tolerize
over tinme, just as Dr. Hunsicker said.

Fortunately, there again we have not seen
any significant inpact on efficacy in the many
hundreds of patients -- Pardon ne?

DR HUNSICKER O toxicity.

DR GOLDBERG Correct, or toxicity. No
evi dence of i mmune conpl ex di sease at all.

DR HUNSI CKER: See, the net effect in the

kidney at least, if you are talking about inmmne
conplex -- |'ve just been thinking about ny suggestion
about imune conplex, and | want to back off it. In

the net effect, what you are interested in is rena
function.

So even if you were to get sonme inmune
conpl exes, if his kidney function is better because he
no |longer has the Fabry's problem then you are stil
ahead of the gane. So | think the answer is you don't

really need to do anything other than figure out what
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your primary outcone is.

CHAl RVAN ACKI : Ckay. Let's nove on to
t he next, 2(c).

DR. HUNSI CKER: (c)(i), vyes, it iIs
reasonable to permt these data to be evaluated after
mar keting approval. And (ii), | hear a consensus that
probably serum | evels of G.-whatever the heck it is --

CHAl RVAN AXKI : G- 3.

DR. HUNSI CKER: Yes, G.-3 possibly
together with skin biopsies would be adequate to
assure that we are continuing to clear the material.

CHAl RVAN AKX : Any other coments on
2(c)(i)? ay, how about 2(c)(ii)? Al right. Ve
are at 3.

DR WEISS: Excuse ne, Dr. Aoki. | don't
know if -- Could we go back then to the question that
we skipped on 1(e) about the risk/benefit? Actually,
question 2 doesn't really address the infusion
reactions which people had nentioned were the primary
concern, may or may not be related to this whole issue
of antibody generation. But people seened to think

that was inportant to draw into addressing question
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1(e) about balancing theoretical or real risk wth
potential benefits as can be inferred on the basis of
t he surrogate.

| was just wondering if we could have sone
brief discussion on this particular question still.

DR HUNSI CKER: Ckay. Since | seem to
have taken the | ead position of proposing things to be
either agreed to or disagreed wth.

The maj or adverse effect that was neasured
and is ascertained and is unquestionably increased in
frequency is the reactions. These have been serious
enough to cause hospitalization in a very small nunber
of cases.

| take it -- this is going to be a sort of
peculiar way to answer the question, but the fact that
100 percent of people from the random zation trial
were wlling to roll over into the full tria
indicates that, fromtheir point of view, the hope of
a long term benefit, even if it is not yet proved, is
worth what they have paid for it in terns of what
appear to be very tenporary disconforts.

Therefore, | personally believe that the
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answer is, yes, that the potential for Dbenefit
overwei ghs the docunented but very mnor toxicity of
t he infusion reaction.

That is one that we haven't discussed, and
| wanted to have sone discussion. So | would
appreciate it if other people would comment on that
poi nt .

CHAl RVAN ACKI : Dr. Levitsky, would you
like to comment on that?

DR LEVI TSKY: Vell, | think I had. The
only thing that is troubling me is at what age you
woul d feel confortable exposing people to even that
short term risk. Children, early adol escent children
apparently can have sone severe early conplications of
this disorder, and I would not like to deprive them of
the chance to participate in such a trial, and also to
benefit fromthe drug, should it have benefit. But I
am a little uneasy that one should set criteria for
entry perhaps associated with age criteria.

DR HUNSI CKER: That does bring up an
interesting question. This study may have been

started or the whole program nmay have been started
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before the FDA rules canme in, but | thought that it
was required that we get at |least sonme information
about chil dren.

DR VEI SS: If sonething is for an orphan
indication, they actually can be waived from the
requi renent of actually conducting trials in children.

Not that we wouldn't |ove to see that information.

As you may know, the pediatric rule is
being challenged currently. So we are no |onger
actually able to -- Even had this been a disease of
much nore commonness and affecting children as well as
adults, at this point there is a stay on our ability
to inplenment that rule until further actions may be
happeni ng. But the short answer is that you are
correct, that there is no information on young
children, and any comments that the Conmmttee would
like to nmake to that effect would be very useful
Cenzyne may have sone experience as well.

DR GOLDBERG, Just a poi nt of
information, we have commtted and we have begun in
Europe a pediatric trial which is now enrolling

patients and i s ongoi ng.
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Wth respect specifically to the question
of when one mght begin therapy, | am of the
understanding that there was recently a consensus
paper accepted by the Annals of Internal Medicine.
Both Dr. Desnick and Dr. Brady were key authors on
t hat paper. Perhaps Dr. Brady could comment on when
he thinks it would be nost appropriate to start
t her apy.

DR BRADY: Well, this is a very inportant
question, actually. W, too, had been interested in a
pediatric trial. Based on our results with Gaucher
disease, if you can get these people enzyne therapy
before they becone synptomatic or even badly
synptomatic, your outcone is alnost guaranteed to be
much, nuch nore successful.

W' ve seen this. W have people in this
area who received enzyne with authenticated Gaucher
di sease conpletely asynptomatic throughout their life.
| think this mght possibly obtain in certain cases
with Fabry di sease as well.

So we are extraordinarily anxious to

initiate this therapy as soon as we possibly can in
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t hese peopl e. And | think it's axiomatic. It is
al nrost easier to prevent sonething from becom ng
pathologic than it is to reverse the pathology. So we
are extraordinarily hopeful that this wll be
undertaken and undertaken soon. Thank you.

CHAl RVAN ACKI @ Thank you. Dr. Md ung?

DR McCLUNG W have sort of drifted off
on the question of pediatric use, but let ne cone back
to the infusion reaction and ask real succinctly for
t hose who obviously don't see these kinds of problens
often whether there were any serious or sustained
sequel ae.

W have been told about the frequency wth
whi ch these events happen. They were acutely defined
as serious as adverse experiences are defined, but
were there really any clinically serious or,
inportantly, any sustained consequences of those
reacti ons?

CHAl RVAN ACKI @ Dr. Col dberg?

DR GOLDBERG There's two issues here
One is to distinguish severe from serious, and nmany of

these were severe but not serious. There were a few
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serious, as you nentioned. These were not sustai ned.

Again, | wuld like to defer to Dr.
Dom nique Germain who canme from Paris, who has had
extensive experience both in our clinical trials and
in the commercial experience, to tell wus about the
real life issues of the infusion reactions. By the
way, the severe reactions were primarily chills,
severe chills.

DR HUNSICKER: That's what we tal k about

when we think about approaching this problem wth

rigor.

DR CGERVAI N Thank you. M/ nane is
Dom ni que Ger mai n. | am a geneticist working in
Paris. In addition to the six patients originally

enrolled in the Phase 3 GCenzyne trial and now
initiated therapy with Fabrazyne for 32 additional
patients. Anong these patients only three of them had
experience these last two years, mld to noderate
infusion rel ated adverse events.

The 29 addi ti onal patients haven't
experienced one single adverse event. This brings us

to a total of 19 infusion related events out of 818
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i nfusions which have been perforned. So that is |ess
t han one out of 40.

They were all mld to noderate, and not
difficult to nmanage t hem conservatively.

CHAI RVAN AXKI :  Dr. Wol f.

DR. GERVAI N: There was nmaybe an
addi tional issue about these |IgE seroconversions. So
we had experience with two patients. One is in Lyons
and has devel oped positive IgE testing in the blood,
and the other patient is under ny personal care and
has devel oped positive skin test.

An interesting point is that we have been
abl e to successful rechallenge both of these patients,
and interestingly, the patient at ny site we had to
discontinue <clearly reported to ne that after
di sconti nuati on of therapy, pain had reoccurred in the
extremties, chest pain, frequent -- W have now been
able to successfully again rechallenge him He has
recei ved eight new infusions of Fabrazyne w thout any
singl e adverse event.

CHAl RVAN ACKI :  Thank you. Dr. Wolf.

DR WOOLF: It's not that conventiona
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i nfusi on reactions has nme concer ned. It's sone of the

| gE nedi ated. There was one patient, | think, who had

a near anaphylactic reaction in the clinical trial or

at least it certainly sounded that way.

So ny question really relates to how is

this drug going to be admnistered
approved? If the famly doctor can do

office, I would be very concerned. But

once it IS

this in his

| don't know

how this woul d be done in rural areas of the country.

This drug does have rare but significant

side effects, and | think there needs to be

appropri ate warni ngs.

DR HUNSI CKER: Is there not experience

with the long term admnistration of anti-henophilic

factor, that in fact this is also associated wth

infusion reactions, as | recall. | think

t hat what we

are talking about is virtually superinposable upon

t hat experience.

That doesn't nean that you should blow it

way, but you know, people get AHG at hone.

CHAI RVAN ACKI: It probably be done in an

i nfusion center, though, probably, unless you had no
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choice. But certainly, an infusion center would have
that famliarity.
DR HUNSI CKER It mght be well to do

that, at least initially, until we know what --

DR WOOLF: | nean, henophilia is a little
different disease even, life threatening in mnutes to
days.

DR GOLDBERG Just to clarify, we

certainly recommend that these infusions be carried
out by experts and in centers of excellence whenever
possi ble. Absolutely. I mght also nention that the
"near anaphylactic reaction” was not an anaphylactic
reaction. The patient did have sone mld decrease i
bl ood pressure. One question is whether it is, in
fact, vasovagal .

DR CGRADY: And the other question on the
other end of the sort of pediatric issue is what about
ol der patients who have nultiple conorbidities who may
be the nore susceptible or perhaps just nore -- in
whom t hese reacti ons m ght be nore toxic?

| mean, | presune we are not considering

any sort of restrictions for age or conorbidities.
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Qoviously, the people in the trial were relatively

heal t hy.

DR HUNSI CKER: W had data presented to
us on -- | thought it was children, and one child who
had devel oped the IgE and then -- It wasn't a child?
Ch, | take it back. But to then get to the answer

after this discussion to the FDA, ny reading is that
the potential for benefit outweighs the observed
toxicity.

CHAl RVAN AXKI:  Ckay. Wy don't we nove -
- Dr. Flemng?

DR FLEM NG Before commenting, just a
quick remnder that | need. If we look at the
targeted reginen, 1 ng/kg two weeks, could I find out,
under that reginen for how many patients do we now
have conplete safety data through six nonths, a year
and three years?

CHAl RVAN ACKI @ Dr. Col dberg?

DR GOLDBERG Wll, at 1 ng/kg, let ne
just go through trial by trial. So in the Phase 1-2
trial there were only three patients that were on 1

ng/kg initially, but the wvast majority of those
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patients have renmai ned on therapy now, and in fact are
per haps the | ongest follow up.

W have the 58 patients from the Phase 3
trial, another 13 patients from the Japan bridging
study, and then a commercial use in Europe --

DR FLEM NG How far out? How far?
Rem nd ne, the 58 and 13.

DR GOLDBERG The 58 patients, that
study, they are out about three years now on average.
The Japan study -- Actually, if we could pull up the
slide from the primary presentation that has our
clinical developnent plan, it has the tineline of when
t he studi es began.

DR FLEM NG | don't need that.

DR GOLDBERG Ckay. Then in addition to
that, in Europe and in the international experience, |
think there are in the vicinity of perhaps another 150
patients who have been on drug for varying |engths of
time, and the Phase 4 patients, the --

DR FLEM NG That 150, on this regi nen?

DR GOLDBERG Yes. Il nmean, on 1

mlligram Everybody is getting 1 ng/kg every two
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weeks.

DR FLEM NG And they have been foll owed?

DR GOLDBERG Wl |, the drug was approved
in August of 2001 in Europe. So increasing use over
that period of tinme. Then the nore advanced patients
in our Phase 4 trial, there is again the 76 patients.
The |ongest patients out are about two years now
Two-thirds of themare on treatnent.

DR FLEM NG Ckay. Well, just to quickly
then respond to this. | would agree with what the FDA
says here, and that is it is difficult to balance
risks of defined adverse events with efficacy that is
a projected efficacy, that is not an established
efficacy.

As Larry has pointed out, the favorable
aspect of this is that the safety profile largely

| ooks quite favorable. There are the severe infusion

reactions. | needed these nunbers just to get a sense
that -- to nore or less quantitate the statenent that
what we don't know is long term effects. Ve don't

know al so rare effects.

W have approximately 100 people out to
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three years. So we can rule out serious events that
would occur with risk one in 30, three percent.
Thi ngs coul d be happening |ess than three percent out
there. W do not have the data for that.

Cver a year, we can be a little nore
confident. W can rule out things probably at a | evel
of about two percent or greater. So essentially, we
have sone known but seemngly acceptable, if this is
the totality, what |I'm hearing, and | understand the
logic that, if what we have seen is the totality of
what we will see in safety, then against what we woul d

hope -- and of course, always you have to put your
prior on how likely you think what we are hoping wl
be realized. |If you believe it will be realized, then
clearly this is favorable benefit to risk

So we left wth various Ilevels of
uncertainty that we have about whether we will realize
the benefit that is at this point only promsed. The
short term safety risks are seemngly acceptable,
al t hough not totally trivial. But what is also very
inportant here is that we really don't know about

longer term and certainly rare but significant events
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that could be occurring.

CHAI RVAN ACKI:  Ms. Know es.

M5. KNOALES: It would be ny thinking that
any adverse events would be ultimately put into a
package insert. Ri ght ? Ckay. So, hopefully, you
know, if these infusion reactions are still continuing
to be a problem or if there are new things that crop
up, those will be added.

CHAl RVAN ACKI:  Ckay. Mywving to --

DR WALTON: Yes, to the degree that
adverse events are known or as they becone known, they

certainly would beconme part of the information

provi ded.

CHAI RVAN ACKI :  Question 3.

DR WALTON: Dr. Aoki, for this question
and the next one, we wll appreciate it if you could

read the questions into the record.
CHAl RVAN AKX : Ckay. This product is

intended for long term use by patients with Fabry

di sease. If marketed on the basis of an accel erated

approval, the product nust be studied further to

describe and verify the clinical benefit. If the
S AG CORP
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verification study were to yield inconclusive results,
there would be uncertainty as to the clinical benefit
of the product, and FDA would need to consider
wi thdrawal of approval of a product that mght, in
fact, be beneficial.

Quest 3(a): Please discuss how FDA shoul d
approach verification studies, including the degree to
which sensitivity to inportant, but small anmounts of
benefit shoul d be sought.

DR WALTON: Dr. Aoki, may | clarify two
things at this point?

CHAI RVAN ACKI @ Certainly.

DR WALTON: One is that the question is
contingent wupon the aspect of the regulations that
state that, in the failure to verify the clinica
benefit, the FDA nmay w thdraw the approval. | just
wanted to remind the Conmttee that that is a fornal
part of the regul ations.

The second is to clarify that this entire
guestion is not focused so much upon any particul ar
kind of wverification studies, but just verification

studies in a nore general sense.
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CHAI RVAN ACKI:  That's very hel pful. Any
comments on this question?

DR HUNSI CKER  You have heard a consensus
that we do not know at the present nonment that this
i nfusion had any beneficial effects whatsoever. What
we know is that it does sonething that we agree is
reasonably likely, | think, was the word, to have
benefit in the future.

How the FDA  shoul d appr oach t he
verification studies is, first of all, with respect to
what you can get from the sponsor, you should get as
much as possible, as nuch as possible in terns of
keeping the patients in the currently planned Phase 4
study as long as possible to get as nuch information
as possible fromthat.

As | have already said, ny opinion is that
you also need to get as much information out of the
historical and the registry stuff that you can,
because | think, inevitably, your evidence is going
nore and nore in the future to cone from conparison
with other -- you know, past historical patients.

| think that you should not, however,
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consider that those are the only data. | was very
inpressed this norning with what was presented by --
and here | show ny constant problem renenbering nanes,
but it was Gun-sonething or other, Gunfeld. I was
very inpressed wth his data.

I'mtold that there are 30 abstracts that
are already being presented in Europe from other use
of this agent that is not sponsored by the sponsor. |
think that the FDA should take into consideration all
of the available evidence that is there at the tinme.
Sonme of it wll be harder than others, and | think
that you are going to do this by, presunably,
presenting it to a group and saying is this now
reasonabl y persuasi ve.

| would say further that it is potentially

-- it is possible that you wll not have an
absolutely definitive, across-the-board statenent as
to the efficacy. You may, for instance, be able to
say with great confidence that it reduces the rate at
which patients who are already in noderate rena
insufficiency progress toward renal failure, but you

may not be able to say anything else with a hell of a
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| ot of confidence at all.

So this issue of review ng nmay be ongoing
for a period of tine. So | would not consider that
you shoul d nmake this a deadline by which there nust be
absolutely nailed down proof, but that you shouldn't
give up until you actually have pretty well nailed it
down.

That's a very long answer, but does that
hel p you?

DR WALTON: | think that you have brought
in sone parts of what we are asking in the part (b) of
the question as well, which is what should the agency
do if faced with a study that was planned to provide
the verification data but was unable to do so.

| think your -- Wat |'m hearing you say
is that we should then just try again.

DR HUNSI CKER Let ne be very precise
about that particular issue. | understand that the
conpany has a conplete commtnent to getting as nuch
information out of this study as can be done.

You are well aware of the fact that the

mnute that this stuff beconmes avail able commercially,
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there is an ethical responsibility to reconsent every
patient in that study, to be certain that they are
willing to continue in that study when the material is

available now commercially on a standard of care,

what ever you want to call it, basis.
| cannot predict what -- Well, | can
predict what is going to happen. | think the majority

of patients are going to stay with the study and do
it, and that is sonething over which the conpany w |
have no contr ol

You may have sonme control in -- to be sort
of foxy about this -- in the anmount of tinme it takes

you to determne how to respond to the conpany's

request. But once you have given them the authority
to market the stuff, they wll have no control over
this at all.

That nmeans that, in fact, we are going to
have to depend upon, to the extent that the question
IS not answer ed, epi dem ol ogi cal | y deri ved
information, and we are going to have to do the best
we can.

| don't think -- Specifically, | don't
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think that you should renove this agent sinply because
this study fails to give a definitive answer.

CHAI RVAN ACKI @ Dr. Fl em ng.

DR FLEM NG Vell, | am going to start
with what, to ne, is a nuch easier part here, and only
answer a, for ne at |east, easier part right now,
which is 3(a) rather than 3(b), and defer for 3(b) for
a bit.

It seens to ne that in 3(a) the 00800
random zed trial that is now approaching within a year
its conpletion on its blinded phase is ny greatest
hope for being able to provide the clearest answer on
clinical effects, because of ny strong belief that the
random zed conparator trial wll give us the clearest
i ndi cation of what benefit is.

If benefit is truly profound in its
nature, then clearly historical data can also serve as
a basis for identifying that benefit, because the
magni tude of the signal exceeds the magnitude of the
source of bias. But | am truly hoping in 3(a) that
the basis for the verification, if you should go ahead

with the accelerated approval, wll be the 00800
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trial.

It is for that reason, as | noted earlier,
that whatever you choose to do wth accelerated
approval, | would surely hope it would be mninmally
inpacting the ability of that study to nmaximally
retain patients on the duration of followup on
pl acebo and intervention that the study was designed
to achi eve.

In this setting, of course, wth that
information, there will also be -- and this nay be a
different question. But of course, there will also be
opportunities after then full approval wll be given
for followup studies in a traditional post-marketing
manner with active and passive surveillance to be able
to address these issues of safety that we recognize
al so have to be addressed in the |onger term

DR WALTON: | think that you are nore
addressing what we are going to be -- what we are
asking in question 4 in terns of your enphasis on what
type of study. At this point, | think we are asking
to understand in the first part --

DR FLEM NG There is a little bit of 4
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in the sense that | see you get into the historical

aspect of it. But the essence is the 00800 is what |

see -- what | personally would hope you would be able
to have as the verification study for -- whether you
are providing accelerated approval or not, for

clinical benefit.

DR WALTON: | think -- Yes, | think part
of this question is also sone -- we are asking for
sone advice on how sensitive verification studies
should be to a clinical effect. That is, a
verification study can be powered for sensitivity to a
massive effect or it can be powered for sensitivity to
the mnimally meaningful effect or anything in
bet ween, and advice on whether -- whether or not you
have any advice on how FDA should go about view ng
proposals in that regard of the sensitivity of the
st udy.

This is in a fair degree getting into
consi deration of how we think about Type 2 error for
verification studies.

DR FLEM NG An imedi ate t hought on that

poi nt . The 00800 trial has as its strength a
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random zed conparison over three years of follow up.
So as its strength, it also is going to provide us a
longer tine frame to see the realization of clinica
benefit.

Negatives to that trial or weaknesses of
that trial are that it certainly isn't powered to the
mnimally clinically relevant benefits that we m ght
hope to be able to achieve. By ny sense in a quick
back of the envelope calculation, | think with 14
events you are targeted to having very high power to
pi ck up about a 75 to 80 percent reduction.

| could readily -- 1In fact, wthout
guestion, | would think a 50 percent reduction in
those clinical events would also be very rel evant, but
woul d take a nuch -- on the order of 88 events instead
of the 14 to 16 events that we are targeting here.

So what you are asking is certainly very
rel evant. This study is potentially our Dbest
opportunity at this point to be able to | ook at | onger
term effects using a random zed conparator placebo
that is the freest of sources of bias. But the

reality is there is a very real chance that we could
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still have an intervention that has «clinically
meani ngful effects that won't be established by that
trial. Hence, we wll be dropping into the 3(b)
guestion shortly.

| would again urge that we do everything
we can to maximze the likelihood that 3(a) wll be
answer abl e based on that nearly conpleted random zed
conparative trial.

CHAl RVAN ACKI @ Dr. Wbol f.

DR WOOLF: The way | read this would be
t hat suppose that the endpoints were not net, but that

you showed a significant reduction in decline between

the two groups. Vell, no. Ckay, either. | can
waf fl e al so. But it didn't neet a priori the --
That's still very inportant. | nean, we are taking

our best guess at what we agreed was a pretty good
surrogate. At least nost of us did, and based upon
that a study was designed that nmay or may not be
successful, according to the predeterm ned gui del i nes.

If we are rigid about it, we could say,
well, you didn't get the 14 events after three years;

you didn't get their verification. Pull the drug.
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But suppose, in fact, you cut the decline in half, but
you didn't neet the target. Wul d that make sense
and | would submt it doesn't.

So I would be very sensitive. [If | found
an i nprovenent, | would probably be even -- If it were
.06 or .07, and you can keep on cutting the salam as
thin as you want, if | found a neaningful -- what
| ooked like a meaningful «clinical trend -- [|I'm
speaking as a clinician, not as a statistician -- |
woul d continue doing it, continue using the drug.

DR FLEM NG Coul d I have a
clarification, because | was just interpreting that
scenario as a 3(b) scenario. | was interpreting the
scenari o0 where you do not -- because you used the word
i nconcl usive, where you typically -- statistically, we
use the word conclusive, neaning the standard for
strength of evidence of a single positive study,
meaning that you achieve the primary endpoint wth
somet hi ng approxi mati ng a one-si ded 025.

So | was interpreting 3(b) to incorporate,
anong other situations, this situation where you see a

trend, but it's not concl usive.
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DR WALTON: Yes, that's exactly right.

DR HUNSI CKER I would like to just
suggest that we may be mssing the boat entirely here,
and | would |ike to suggest another scenario, which is
that the study, in fact, doesn't show a very big
prevention in the decline in function or in clearance
in those patients who already reached a certain degree
of renal insufficiency, but that nmeanwhile back at the
ranch, the folks in Europe have done a whol e batch of
studies on congestive heart failure and have shown
that there is consistent reduction in left ventricular
mass in patients who have been treated.

It is very clear that the study that we
are looking at is powered to look at a renal effect
and a subset of the patients that may not be
representative of all the people.

So | am much nore concerned about a Type 2
error which is not the one that says, in fact, there
is a real effect on renal function but we didn't see
it to neet our criterion. Rather, | am worried about
the Type 2 error which says we |ooked for the wong

endpoi nt .

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

394

That is sonething we just are going to
have to be very open-m nded about. Wen push cones to
shove, when you cone back to look at this in whatever
period of tinme it is, about a year from now, and this
study has been concluded, however the heck it was
concluded, you are going to look at that tinme at the
totality of evidence fromall source.

Sone of that evidence is going to cone
fromthis Phase 4 trial that is defined and is going
to be conpleted as well as they can. Sonme of it is
going to be from the sponsor's studies that are based
on epidemologic extension, as we have  heard
descri bed. Sone of it is going to conme from stuff
that's been done by other people like Dr. Gunfeld
that has absolutely nothing to do with the conpany,
and we are going to | ook at everything we see there to
see if there is, in fact, evidence of a neaningful
clinical benefit.

| personally think that it is rather
fussy, if that's the right word, to try to be too
precise about how we are going to interpret the

outcome of this study, which we know is underpowered
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at best -- we've just heard about that -- when we
don't know the setting in which that data is going to
be -- those data are going to be revi ened.

So | guess | am saying | don't know -- |
don't think I would pin it all on exactly how that
study cones out. It is the totality of confirmatory
studies that is going to be inportant.

CHAI RVAN ACKI @ Dr. Fol | man.

DR FOLLMAN: In regard to the accel erated
approval, 3(a), | am concerned about a particular
scenari o which, you know, maybe w Il play out here
where you adopt a surrogate not on the basis of data
but on a theoretical rationale of how it affects the
process, and everyone agrees it is a rare study, and
so we can't really get data for it, and we have to go
with those theoretically conpelling or ©plausible
surrogat e endpoi nt.

Then wunder accelerated approval, as |
understand it, at sone point the drug is approved, and
everyone can get it. So any ongoing study where we
really are placing all of our bets to show clinical

benefit is harnmed in a great way, because all the
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patients will get it.

So at the end nmaybe the sponsor wll say
we should use historical data or, you know, the study
is separate from so mnmuch cross-over, it's really
uni nt er pret abl e. VW have a P-value of .20 but, you
know, look at all these circunstances. Should we
conti nue the drug bei ng approved?

So you have a situation, if it plays out
i ke that, where you effectively approving a drug on a

t heoretical surrogate endpoint. You know, when | read

this originally, 1 thought, well, the sponsor is
concerned about all this cross-over, and | thought,
well, this nust be a concern in every accelerated

approval study where there is this potential for the
drug to be approved and then the study that is ongoing
to be contam nated, nore or less, by the approval.

So that is a concern | have about
accel erated approval, and it is a concern | have here
in this study that the sponsor is proposing, the Phase
4 study.

DR VEISS: And | think your concerns are

quite valid. They are concerns that, you know, we
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have di scussed and raised as well.

Part of the regulations indicate that
usually these post-marketing studies are ongoing at
the tine of approval, and true, this one is ongoing.
There are tinmes, though, when, you know, the post-
marketing study is actually even further al ong.

In many scenarios that I think we
addressed earlier, the post-nmarketing verification is
actually obtained within the exact same popul ation
that the reasonable surrogate is taken from So it's
| ess of an issue. It's beconme sort of a nuance, if
you will, of at tinmes doing -- proposing to do these
verification trials in a sonmewhat different popul ation
than what were studied in the mgjor trial that would
be comng forward for efficacy, just like -- and then
the issues that Dr. Hunsicker has raised several tines
about, you know, you may -- The verification study may
prove sonething in a particular subset, those wth
nore advanced renal disease, and if shows sonething in
there, they require sonme extrapol ati on perhaps back to
| ess severely affected; and if it doesn't work in

there, then there's questions about what does that
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really nean for the product.

So | don't have an easy answer, but you
have rai sed and highlighted the concerns.

DR HUNSI CKER: This is an inportant
enough question, Dr. Aoki, that | really would Iike
each of the nmenbers of the Commttee to say sonething
about it. You have heard a ot from Tom and from ne.
You' ve heard a little bit from-- | can't see that far
across the way, but from a couple of other coll eagues,
but 1'd like to have people polled, if you would be
willing to do so, for at least a terse statenment about
what their thought is that FDA should do.

DR FLEM NG vell, | would still -- |
would really like to follow up with Karen's point,
just for some additional general discussion, because |
think Dean has gotten right at the essence of a
critically inportant issue.

The concept of accelerated approval is one
that is very appealing in the sense that, for patients
that have very serious diseases, it clearly is well
understood that there is a need to get promsing

interventions to themas soon as possi bl e.
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The prices paid for that are, first, that
those interventions are being delivered at a tine when
there is less than the traditional anount of

confidence about whether benefit to risk truly is

favorabl e.

O her consequences are these issues that
are not trivial as well, and that is the kind of
information that we need -- and, renenber, accel erated
approval isn't full approval. It is in a sense a

conditional approval where it is expected that studies
will be underway or wll be able to be conpleted that
will provide a traditional adequate anpbunt of insight
about whether or not the intervention is truly
benefi ci al .

Traditionally, we have relied on
random zed trials as the source of that information
We have had |ots of discussions about that today. But
in settings such as this, it would be naive to think
that proceeding with a placebo controlled trial of
sufficient duration and size to be able to understand
benefit would be highly inplausible, both from the

perspective of being able to enroll people, as well as
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to be able to sustain the control arm wthout a
substantial anmount of cross-ins where those cross-ins
could significantly dilute what is the true level of
benefit that we woul d hope to be able to docunent.

So again, | conme back to what we had heard
in the beginning is a rationale for accelerated
approval here is that we have 00800 wel |l underway, and
it is exactly right. It is a well configured
situation where it is going to give us the potential
for establishing benefit, and we truly should hope it
will, and we truly should do whatever we can to
maxi mze the opportunity that it wll

Yet we realize that, even if it is well
conducted to its conpletion, it wll only, wth
I'i kel ihood, show benefit i f benefit Is very
substantial in nmagnitude.

So ny major concern is, if that study is
conpromsed or even if it isn't conpromsed and it
doesn't show benefit, but we have been rem nded -- or
it doesn't conclusively show benefit, |1'm sorry. But
we have been rem nded is orphan drug doesn't nean that

there still isn't a requirenent for substantial proof
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of efficacy, and accelerated approval doesn't nean
that you have fully established benefit.

That awai ts t hen post - accel er at ed
approval, and where | don't know the answer and |
would want to find out from ny colleagues here how
shoul d the sponsor and FDA proceed to provide a tinely
validation of true clinical benefit in the event that
accelerated approval 1is provided here and 00800
doesn't provide substantial proof of efficacy.

CHAI RVAN AXKI :  Dr. G ady.

DR GRADY: Accelerated approval, it seens
to nme, is based on the need to use the drug inmnently
in sone subgroup of patients who are very sick and who
will, hopefully, benefit even if there is less than
opti mal evidence of efficacy and sone ri sk.

| guess the question is, you know, if the
drug gets accelerated approval, is that automatic
approval for all patients with Fabry's disease, sone
of whom are ten years old and, while they may -- You
know, they may have inportant issues with pain and
quality of life or don't have immnent risk for

norbidity and nortality.
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| nmean, that's vyour ~-- It would be
approved for any patient with Fabry's disease. I's
that correct?

DR VEl SS: Vell, we didn't have a

speci fic question about that, but |I would certainly be
very interested. W oftentinmes in approving products,
whether it is accelerated or conventional approval,
| ook at for whomthe product should be indicated for.

Many tinmes, and not all the tine, this is
actually the people who were studied in the efficacy
trials. But there is always sone assunptions and
extrapol ation that one has to take and sonme sort of
leaps of faith in even extrapolating from the people
who were in the <clinical trial to the larger
popul ati on.

There are tinmes when we have gone on to
extrapol ate and we extended indication to individuals
beyond who were in the clinical trial, and sonme of it
is based on a nunber of factors, including the
plausibility that, if it worked in one particular --
or the overall population of this trial and there is

no inherent reason why it shouldn't work in other
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gr oups. But oftentinmes people, extrenmes of age or
nore advanced di sease, etcetera -- in the conventiona
devel opnent program with a nore common di sease, there
tend to be additional studies in these other
popul ati ons.

DR GRADY: | nean, | think to many of us
it seenms that what we are doing wth accelerated
approval is trading off or giving away the potential
to really conplete the ongoing trial in the best
possible way. So that what we are nost worried about
is that, if we give accelerated approval, that that
trial wll be conpromsed and that we won't get any
answer, really, wth regard to efficacy.

The question in ny mnd is to what group
of people and, you know, how inportant is this -- |
guess we're trading about a year of early access to
the drug potentially for getting any information on
efficacy in the Phase 4 trial.

DR HUNSICKER  One of the subsections of
sonething -- and | don't recall it as being quite
here, but there is an understanding that typically

with accelerated approval there would be an
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under standi ng that the agent would be used essentially
exclusively by people who are highly expert in the
ar ea. | know that this has cone up with respect to
transplant related drugs and things |Iike that.

Is that part of this here or is there the
potential? I'Il tell you the rationale that | have.
| T seens to ne that the community of people who are
truly expert in the use of this agent are, as a group,
fairly coomtted to the idea that we've got to find
out whether this stuff works or not, and | don't know
whet her you could enforce this but at |east you could
invite the circunstance where it was being used, as
was bei ng suggested before, at centers of excellence,
all of whom have agreed to do alnost a census of
i nformati on about what's happened as a consequence of
it.

That would have the potential over a
period of time of giving sone nore information beyond
the specific trial. Everybody here, | think, thinks
that that specific trial should be adhered to as
closely as possible what they said that they were

going to do. But beyond that, is there the potenti al
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hands of people

data about the

DR WALTON: That portion of t he

regulations that you are recalling

appr oval are for a different C

for accel erated

i rcunst ance of

accel erated approval. It is when that constrai nnment

on what setting the product may be wused in is

necessary in order to ensure its safe

particularly marked concerns about t

use and due to

he risk/benefit

bal ance, and that sort of constraint will -- is a way

to inprove the risk/benefit.

That is a separate el enent

of accel erat ed

approval than the approval on the basis of a

surrogat e.

CHAl RVAN ACKI @ Dr. Levitsky.

DR LEVI TSKY: I would like to respond to
two things. One was the coment about the issue of

who should be able to benefit from this drug or not

benefit from it. As a pediatrician, | am very
concerned about the pediatric issues, because | am
sure that there will be 12 and 14-year-old children
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who have severe pain syndronmes from this who deserve

to be treated with it.

If we are -- If our wording is not
careful, we will have a lot of insurance issues which
will mean that those children may not have access to

the drug. W see this with a lot of other drugs
presently. So we have to be very careful about that.

Yet | don't propose that this drug at this
stage should just be used for children who carry the
genetic diagnosis but are synptom free. That is one
i ssue.

The second issue, however, is the answers
that you request to the questions in 3. M/ response
to this is that | deal nmuch better with the reality
than with the hypothetical. For instance, if you were
to tell me at the conclusion of this study that the
data on renal disease were inconclusive but the
Fabry's rash went away, | would say, well, that
doesn't sound like it's worth what we are doi ng.

On the other hand, if you were to say to
me that the data on the heart disease |ooked awfully

good -- it wasn't quite there yet, but it |ooked
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awfully good, | would like to take another |ook at
t hat .

| would suggest that ny response to this
is, when those data are in, let us look at it again.

DR. V\EI SS: Thank you. W would
definitely plan to cone back to the Commttee in that
case.

DR McCLUNG

DR MCLUNG Wll, again, | would like to
just anplify a couple of other points, to say that
with regard to the verification studies, we are in a
bind that we wll never get out of; because if the

current Phase 4 study goes to conpletion and is

successful, what it will denonstrate is that there is
benefi t in patients who have noderate rena
i npai rment .

That doesn't say that it wll Dbe of

benefit in patients who have cardiac problens [|ater
on, and it doesn't say that it is necessarily of
benefit in patients who don't vyet have clinica
evidence of benefit, and it wll be inpossible, just

because of the duration of the |atency period and the
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smal|l nunber of individuals involved, to show that
initiating therapy in an adol escent will have benefit
on clinical outcones that don't happen for 20 years.

W wll be on a different stratosphere
about t hi nking about this disease and having
t herapeutic interventions before that tinme happens.

So | think the FDA ought to be focused on
verification and be cautious about the types of
patients for whomthe drug will be approved based upon
t he outcones of those verification studies.

" m concerned, too, about Type 2 error.
So | think having -- not requiring the sane |evel of
confidence that we would have in other larger, nore
easily studied diseases would be appropriate. And if
there is a clinically neaningful effect that a group
of experts can define, | would be confortable wth
t hat . But to extrapolate from one endpoint in one
group of patients who have one |evel of involvenent
and manifestations to the entirety of the popul ation
who has the genetic problem is an even bigger I|eap
that | amless confortable wth.

CHAI RVAN ACKI:  Dr. Wol f.
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DR WOOLF: Correct me if |I'm wong, but
the Phase 4 study is only renal disease. W have no
data for any other manifestation at all, and nor wll
we ever get data other than during the treatnent
pr ocess. I mean, there will never be a study that
random zes people to placebo sinply to | ook at cardi ac
di sease

So we are going to have endpoints, and
people will conpare what their septal thickness is or
sonme other manifestation of cardiac disease and say,
yes, the septum has decreased. Sone years |ater they
are going to say, well, the nyocardial infarction rate
is X, but what was the conparison group?

It's going to be terribly confusing. In
fact, | don't think we are ever going to be able to
answer that at all, other than, getting back to
Larry's point, we wll have to use sone historical
data which everybody wll dunp on because it's
hi storical data, but we have no other choice.

By the way, you know, |ooking at septal
thickness is, in reality, nothing but a surrogate

marker for «clinically inportant heart disease, and
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someone is going to have to verify that in this
di sease, that in fact that surrogate is inportant.

| mean, we heard about flecainide and
encai nide. Fluoride nmade bones very dense. They were
terrifically dense. It nade them very brittle. So I
don't think that this trial -- It 1is going to,
hopeful | y, answer sone questions on renal disease. W
may be able to tease sone other data out, but the
clinical data for other organ systens we won't have,
and | think we are just going to have to accept that
and then deal with the uncertainties.

CHAI RVAN ACKI:  Dr. Schade.

DR SCHADE: Yes. | just want to agree
with Dr. Gady. | think we are nmaking a tradeoff. |
think it is very clear that, if this drug receives
accel erated approval quickly, we wll |ose sone data

from ongoing trials. That is a decision I"'mwlling
to take, because | actually give this body and the
rest of the researchers out there a lot of credit,
because | think, once this drug is used in a whole |ot
of people that we will see a lot nore information.

W are already getting information from
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the European experience. Now it may not be a
controlled, double blind, randomzed trial, but it
will be a -- There will be nmany experiences in good
trials comng out.

| think, if in fact, it turns out in
several years that we don't see an inprovenent in
renal function, in spite of the fact that we see a
decrease in plasma G.-3, we will be a lot smarter. W

wi Il have a nmechanism of why that is not working. W
wi || be neasuring sonething el se.

In other words, | agree it 1is nore
difficult to get really good data. But | also believe
that, once people start using this drug, we wll be
designing trials in the various populations that
aren't even being addressed in the current trials that
will give us a whole | ot of new information.

So | think it is inportant to get this
medi cation into people who really need it. Then the
challenge, and | think it's a challenge for the FDA
is, when they require post-marketing trials, to be
certain that it is not so invasive that it excludes

hal f the popul ati ons.
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So | think |like kidney biopsies are not a
good idea if there are other surrogate markers. In
other words, | think what | have seen in sone clinica

trials that have disturbed ne is that the trials were

so invasive -- and | can talk about diabetic
neuropathy trials, etcetera, in which | had to do
seronerve biopsies. | think there is a tendency to be

overly aggressive and invasive.

Wiereas, we can do nmany neasurenents now.
W can do cardiac thickness, etcetera, w thout
I nvasi on. | think the challenge is to design
noni nvasive trials in which the entire popul ati on who
have these will participate.

So to nme, I'm wlling to take the
tradeoff, because | think all of a sudden we wll
gather information rapidly that we would never get if
we hold up on approval of this drug.

DR FLEM NG Could | comment just on this
poi nt before we nove on?

CHAI RVAN AXI : No. W are -- It's past
five now, and we are just halfway through the

guesti ons.
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I think we wll J ust curtail t he
di scussion on 3(a). Let's nove to 3(b): Consider the
situation of a post-marketing verification study where
the result is inconclusive; for exanple, an inability
to conplete the study as designed --

DR WALTON: Dr. Aoki, actually, | think
we' ve heard discussion on that rather well mxed in
with all this discussion. If neither you or one of
the other nenbers has sonething to say that you felt
was not said, we would be confortable wth noving on

to question 4.

CHAl RVAN AKX : Ckay. Let's nove to
gquestion 4. |'ve been asked to read this one:

CGenzyne S currently conduct i ng a
random zed, controll ed st udy to provi de t he

verification of clinical benefit that they believe the
hi stol ogic neasure predicts. CGenzyne proposes to
change this study design to a single arm open | abel
study of treatnent with agal sidase beta. |In order to
support this proposal, they have provided a database
of information on creatinine levels in patients with

Fabry di sease. Cenzyne proposes that this database
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can form an external, historical control group for
conparison wth the data in the proposed open | abel
treat nent study.

CGenzyne initially proposed a nethod for
anal yzing the historical data to provide a historica
di sease progression rate. FDA reviewed the proposa
and identified several areas of concern. Genzyne
recently proposed a different nethod to analyze the
historical data in order to provide a historica
di sease progression rate. This new proposal | acks
sufficient nethodol ogical detail. FDA is unable to
determne whether it is potentially suitable to
provide a historical disease progression rate.

(a) Pl ease discuss the quality and
strength of data in this  historical dat abase,
particular as regards the intended use as a historica
control

W did discuss this in pretty great detail
earlier. | don't know if we need to do nore than
that. Wat do you feel, Dr. Walton?

DR WALTON: If the Conmmttee nenbers feel

that they have already expressed any opinions they
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have on the existing database then, that would be

fine.

CHAl RVMAN A : Pl ease discuss, to the

degree feasible, the advantages and disadvantages of

the recent

hi stori cal

about this,

Genzynme proposal for a nmethod to use the
dat a.
DR HUNSI CKER: Let nme nmake a comment here

trying to take all of these things into

account. But | want to ask a question first.

to gat her

That is, let's say that sonebody is going

to look at this evidence in a year. What

possi ble outconmes are there? Clearly, one outcone

woul d be your data is now conclusive, and it's the

final approval. One outcone could be there is now
clear evidence of total inefficacy, and there is
wi t hdr awnal .

is not yet

Is there the potential of saying the case

concl usively proved, and we are going to

| ook at sonmething in yet another year, or not? In

other words, is continued existence in the status of

condi ti ona

202/797-2525

approval possi bl e?

DR WALTON The agency has discretion
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about how to evaluate the data and what actions to
take. Just as the accelerated approval says that FDA
may approve, it is also not an automatic event that
the product is automatically wthdrawn if sone event
does not happen by a certain date.

| think that your question really was what
we were asking for advice on in the previous one:
What should FDA do? But the -- and the reason we were
asking is because there are choices that can be nade.

DR HUNSI CKER: Wll, then to respond to
t hat , going back to the previous question ny
recommendation is that you do not limt vyourselves,
when you |look at these data in another year, to a
definite yes or a definite no, that you acknow edge
the possibility that it is still going to Dbe
inconclusive and that we need nore information.
That's nunber one.

Having said that then, what | think is
that the historic database is not |lacking sinply
because of absence of -- it's not affinity; what do
you call it? -- propensity scoring, and it is not

i nadequat e because of problens in the nodeling shape.
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It is inadequate because it's froma different era.

That doesn' t mean it S totally
i nadequate, but there is an inadequacy that cannot be
fixed. Therefore, you have the requirenent, from ny
point of view, of getting the nost information out of
the stage 4 trial that you can get using its current
design, even knowing that that may not be concl usive,
but you've got to go for that, and | would not
personally like to see anynore dilution of that design
than is absolutely required to fill in for the |oss of
data that is inevitable or that is unavoi dabl e.

So ny answer to your question is that it
is not a nodeling problem It is an era problem It
is a selection problem Those are not fixable issues,
and therefore, you nust restrict your primry analysis
of that particular thing to the way it was originally
desi gned, supplenenting only to the mninmm extent
necessary.

CHAI RVAN ACKI @ Dr. Fol | man.

DR FOLLMAN: | agree wth what Dr.
Hunsi cker said, that the problem with historical data

is that it is not really conparable to the data we
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have here. The nodels and nethods that Dr. Rubin
proposed are, you know, appropriate and cutting edge,
but they are not -- they are only as good as the data
that are fed into them

So |I'm skeptical wusing the historica
dat a. | also wonder why it was proposed, actually,
because you know, this won't be approved, as I
understand, until April, and then the Phase 4 study
will be five-sixths of the way done. It is a three-
year study, and you would be m ssing maybe seven years
of data that m ght be contam nat ed.

So | didn't see the conpelling reason for
using the historical database, to begin wth. So as
what was nentioned earlier and what we have all said,
| think the nost inportant thing to try and do is to
try and get the dataset for this study as currently as
it was designed and to continue it as best we can.

Maybe that neans, you know, delaying
approval. [I'Il say it. You know, nmaybe instead of in
April, you nake a decision later on, and that wll
have the benefit of inproving the integrity of the

Phase 4 study.
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DR GRADY: Well, let nme just nmake a quick
comment, because -- and you maght speak to this.
There was all this |anguage about rolling the study
over. | nmean, | think | am very much opposed to
rolling that study over into now an open | abel study
with historical conparisons. | think that is also
what several other Comm ttee nenbers have said.

You may have trouble in conpleting it
according to its design, but I would certainly like to
see you try.

M5. LAWON:  Just if | can comment on the
comment nade earlier about why did we propose the
historical data. | think it is inportant to point out
that we actually proposed that getting on for two
years ago now when we didn't even have anywhere near
as nmuch data as we now have on the Phase 4 study that
is fully enrolled and ongoi ng.

So | think that is an inportant point,
because we saw that as an option for how we coul d nove
forward wth accel erated approval at that tine.

| think the other coment that | would

like to nmake is, as far as the propensity scoring
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method -- and 1'Il maybe ask Dr. Rubin just to cone up
and coment -- the long -- the opportunity to collect
much longer term data in these patients nmay actually
be one way to ensure the power of this Phase 4 study.

DR RUBI N | think it is inportant to
di stingui sh between the original proposal, which is
just to take the historical dataset as a conparison
for the open |abel, random zed, and to use it instead
in this nethod for generating trends to inpute the
serum creatinine data for the placebo controls when
they are no | onger on pl acebo.

Wen they are no |onger on placebo can be
because it goes open label or it can go until it
continues, then inpute them longer term because once
the study is over in two or three years, they are not
going to be on. If you want to understand somnething
about long term progression, you are going to have to
turn somewhere.

There are all these issues wth the
hi storical control data. It is froma different era,
and there are different types of people, and you can

try to adjust for that to the extent possible, and
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that is what this propensity scoring is designed to
do.

| want to nmake the point that, in fact,
the subset of the historical control data that we were
calling the chosen, the 85 chosen historical controls,
are a different set of people than the, | think it
was, 101 that FDA was showing as to be the group that
CGenzyne was proposing; because in those 100 people or
103 -- | don't renenber the exact nunber -- there are
15, 20, who are not conpletely but quite different
from anyone in the random zed group of patients.

W are aware of that, and we attenpt to
try to adjust for that, to the extent possible. The
other point that was nmade a couple of tinmes is that
there are nore data. There are nore variables that

are possible to control for.

It still won't be perfect. It wll still
be from a different era. There will be other
vari abl es that are hidden. In the historical dataset,

there are mssing values. W adjust for those m ssing
values to the extent that we can, but it's better to

not have m ssing val ues. It's always better to not
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have m ssing val ues.

So we can do potentially an even better
job of selecting a subset of the historical controls
than we've done so far, and maybe there won't be 85.
Maybe there will only be 70 to provide information
about the longer term progress, but still | think you
can't deny that that's useful information.

You have approximately 50 random zed
treated and 25 random zed control, and if soneone
comes up and gives you 60 people who | ook the sane
with respect to age, baseline serum creatinine, sex,
| a- da- da-da-da, 20 covariates, use of ACE inhibitors,
whatever it is, and they look simlar, you're going to
say, ah, irrelevant, let ne do another random zed
trial when you can't do a random zed trial? | don't
think it nakes sense.

You are going to have to rely eventually
on historical data. I think it is very useful to get
sone experience wth it now when you can actually
conpare it to the results of the random zed trial.

DR GOLDBERG Pl ease wunderstand, wth

respect to the contenporary nature of the historical
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control: As | nentioned in the primary presentation
71 percent of the creatinines have occurred since
February of 1996.

For exanple, nmany of these patients are on
ACE inhibitors and are, | think, treated in the nodern
era. | --

CHAl RVAN ACKI :  Dr. Sanpson.

DR SAMPSON: | just wanted to underscore
Dean's comment, that it would be absolutely superb to
see the random zed trial finished in the double blind
phase, and | would encourage the FDA to do whatever
they can legally and, if possible, to have that occur.

| don't think there is anybody that is
saying the historically controlled study or the Kkind
of this outline of the propensity matching that Dr.
Rubi n has presented can't be a secondary anal ysis and
certainly supportive and adding further information to
the primary conpl etion of 008.

CHAI RVAN ACKI @ Dr. Fl em ng.

DR FLEM NG | amgoing to reinforce, but
| think it's worth reinforcing both Dean and Allan. |

concur. I believe the essence of what wll be nost
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reliably learned from the 00800 trial wll be the
random zed conparative part, and again as we have
urged, to do whatever is possible to allow us to
maxi mal | y achieve the insights fromthat study.

| just did a quick calculation. | think,
if the renal events break out 8-6 in the right
direction -- of course, that's eight of 25, six of 46,
which is a 32 against 13. That's sort of the edge
just to give you a sense of what it's going to take.
That's the edge of what it would take to be
traditional strength of evidence for a positive
result.

So as | was saying earlier, it's powered
to a 75 or 80 percent reduction, neaning if it is 75
or 80 percent, you have a 90 percent change of
observing at least a 60 percent relative reduction.

You are going to have to see a 60 percent relative

reducti on.

Now it's in this context, | would say
here, and it's exactly what | think Allan has said
the historical evidence wll be relevant, supportive
anal yses. Wen we do any clinical trial, we do
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supportive analyses in addition to the primry
analysis; and if things are close, this kind of
supportive evidence certainly could be hel pful and, of
course, it could go in the wong direction, and it has
to be then given equally objective attention in that
manner, as wll other secondary neasures that wll be
especially inportant if they are clinically relevant
endpoi nts, although all of this should be done with a
great deal of care to ensure that you are not data
dredging, i.e., to keep the distinction between a
confirmatory anal ysis and an expl oratory anal ysi s.

So the  historical data is of sone
rel evance, but the essence of the information for this
00800 trial is going to cone, | believe, from the
random zed conparative conponent.

CHAI RVAN AKX : Ckay. Can we nove on to
the part (c), 4(c)?

Based on the information Genzyne has
provided to FDA at this tine, please discuss whether
the new analysis nethod can be conclusively assessed
to determine if it is suitable to provide a

sufficiently accurate and precise prediction of the
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renal progression rate.

DR FLEM NG Wren't we in essence just
answering (a), (b), and (c)?

CHAI RVAN ACKI:  No further?

DR WALTON:. | think this was a relatively
smal |  questi on. As we had highlighted in our
presentation, there were elenents of the proposal that
we felt had been unspecified and that we felt would be
inportant to fully specify for knowng what that
met hod coul d do.

If the Commttee were to -- felt that this
isn'"t worth discussing, then j--

DR FLEM NG You gave an excellent -- |

think it was Dr. Hunsicker who pointed out that the

FDA presentation, clinical and statistical, was
super b. You gave a very careful and detailed
exploration of +the strengths and weaknesses. It

seened to ne you are already well on top of what these
i ssues are all about.

DR WALTON: And if that's the Conmmttee's
opinion, we are perfectly happy wth noving the

di scussi on forward.
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CHAIl RVAN AKXl :  Ckay. How about 4(d)?

Pl ease provide recommendations regarding
how Genzyne and FDA should focus efforts to verify the
potential clinical benefit of agal sidase beta. These
efforts mght include: Conpletion of the verification
study as a random zed, controlled study -- | think we
have heard a |ot about that, and we do want that to
happen; renewed efforts to develop a nobre extensive
historical database prior to developing analytic
approaches to the historical data; further devel opnent
of Genzyne's newly proposed analytic approach; other
approaches the Commttee may wi sh to reconmrend.

|  think rmuch of this we have also
di scussed, except for the "other approaches.” | think
the other approaches that mght have been suggested
were delaying the approval so that the 008 can go to
conpl etion, and conpleted to January of 2004 at which

time the historical database would be inpl enented.

DR WALTON: | f I m ght take the
opportunity to sum up what | think |'ve heard, and
t hen --

DR FLEM NG Could we -- If you are about
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to, could we just -- one or two nore conments?

This is such an inportant issue, and |

think we have largely addressed it, as you have said.

Were | am struggling is | still don't know the
answer to this question nyself, if 00800 isn't viewed
to provide adequately favorable evidence, and it
potentially could. As we've said, we really, truly
hope that it does, because if it doesn't, it puts us
in an extrenely difficult position of understanding
if, there is an accel erated approval then, how we can
avoid the false negative by wthdrawing the agent if
there are trends, and yet still being able to verify
t hose trends.

If the effect is fairly nodest and yet
still inportant, that is ny greatest fear. In fact,
often that's where we are in clinical nedicine. we
make inportant advances, but they are increnental.
That's where | would always argue random zed trials
are nost reliable, if we have to rely on historica
evi dence.

W can say we can release this and just

| ook at what happens in the broad clinical practice.
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That may worKk. For rotovirus we can detect in its
i nception, because it is so rare. It would be so rare
to occur.

If we, in fact, induce a very |large
clinical benefit, we can detect it. But as we have
said earlier, 250,000 patients a year used encainide
and flecainide, and it was tripling the death rate
and nobody recognized it. It was recognized only when
a 200,000 person clinical trial was actually
conduct ed.

It is extraordinarily difficult to say I
am going to recognize neaningful differences, but if
they are not overwhelmng in their size -- So that the
chal l enge that we often have is to be able to discern
this, and if in fact, as | am hearing, clinical
benefit wll occur for a longer -- in a longer tine
frame, that nmakes it even nore difficult if we are
going to rely insights frombroad clinical use.

If it is highly effective, okay, and in

shorter term that wll show up. That wll be

reinforcing, although if that's the case, | hope 00800

is a positive study. But if it is a nore subtle
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effect longer term how do you distinguish that from
no effect?

In fact, if you see no effect, aren't we
going to have to go two, five, eight, 10, 15 years
before people would finally say, okay, there is no
effect, and I can no longer say it's sonething that is
going to show up |l onger term

The truth negative here -- If there is a
true negative, can you truly say we are going to be
able to prove a true negative in clinical practice
wi thout a control, when in fact a true positive could
look like a true negative for a long tine. So
sonebody, when you are seeing a true negative would
not be convinced that it was a negative.

So ny struggling here still is we think

that this is an agent that could provide substanti al

benefit. Pl ease keep intact the current trial that
has a very good chance of showing it. If you think it
is noderate but clinically inportant benefit, | have

no clue to how to advise you, how we are going to be
able to show that if you give an accel erated approval

at this tine. That's ny reality check on not having
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an answer as to how we woul d do that.

CHAI RVAN ACKI :  Dr. Fol | man.

DR FOLLNAN: | just wanted to comment on
Genzynme's anal ytic approach. The main problem -- The
thing I don't like about it the nost, | guess, and the

thing that is nbst assunption dependent is where you
woul d have the 25 controls in the Phase 4 study and
you are augnenting those with 85 historical controls.

That seened to be, you know, unnecessary.

What | would prefer to dois, if the study -- If this
is approved in April or so and the 25 controls start
getting product in June, you wll have -- Those 25
patients have five-sixths of their data when they were
on placebo properly, and one-sixth where they have
been crossed over. | would just do the inputation for
that one-sixth of their total followup tine, using
just those 25 controls and not augnenting it.

DR HUNSI CKER I was going to suggest
rather fliply that the answer to (d) is a classic A on
the SAT. That is to say, one, tw and three, but not
four.

What we have heard is we need to conplete
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as nmuch as we can the current random zed study, but it
is highly likely that we are going to need to devel op
other data sources as well in order to get
confirmation, either positive or negative, because in
ny mnd it is a very real possibility that we are not
going to get a clean definitive answer out of the
st udy.

That nmeans that nunber 2 and nunber 3 are
going to be required.

CHAI RVAN AXKI :  Dr. G ady.

DR GRADY: This is a little bit of a
different suggestion. | am you know, trying to think
of some clinical outcone you mght neasure, and one of
the problens -- | think what we are tal king about here
is a preventive outcome, which is difficult. It is
really nmuch nore imediate to treat sone problem
related to the disease.

| can see that pain and quality of life
are subjective, you know, variable and difficult to
nmeasur e. | was actually wondering if you couldn't,
however, do a very short, quick trial of treatnent for

hypohidrosis. | was struck by what a problemthis is.
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It may be very easy to neasure it with skin inpedance
or sonething like that and to show an actual clinical
benefit for that outcone.

DR MOSCI CKlI: The neasurenment of sweat is
a problematic issue also, unfortunately. In the
original trial sweat was neasured using a very state
of the art nethodology called QSART, and the results
wer e somewhat equi vocal because of variability.

Again, in the nmethodology there was a
positive trend that was identified, but it wasn't
statistically significant in terns of the changes of
sweat in these patients.

DR GRADY: How many patients were in that
trial, and how | ong was the duration of treatnent?

DR MOSC CKI : There were 22 who were
subj ected to CQSART. Those were the patients in the
United States, all of whomhad to travel to one single
center in New York Gty in order to have a (QSART done
on a regul ar basis.

So sone of these endpoints, while they
sound interesting, are also very problematic in terns

of howto try to approach them | nust say, you know,
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the current trial has been an enornous effort. Ve
have conbed the entire world in garnering patients in
order to just get this trial enrolled to get this kind
of group of patients.

There are many ot her di seases, and the one
perhaps that | have worked with the nost in the |ast
ten years is Gaucher disease where it is a nulti-
systemc disorder, and we certainly can't -- W can't
prove every single system that is involved in a
clinical trial setting to be affected or to be
i nproved.

In fact, in Gaucher disease the wearly
studies could not show the effects on bone, because
that took a very long tinme, as the situation we have
her e. Again, that's where a registry situation
actually was extrenely useful in the ability to pick
up this kind of post-marketing benefit and to be able
to look at this.

The registry in Gaucher disease has
approximately 2,000 patients now that have been
followed ten years, and the data has been extrenely

useful, | think, in helping to continuously confirm
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the real benefit.

So there are other nethodol ogies that

could certainly suppl enent a trial ef fort I n
approachi ng this. Del ayi ng approval is an extrenely
serious proposal, if that is at all to be considered
by the panel.

| think you have heard the plea of
patients here today as to the inpact, and | know that,
if I talk to the patients, there has been an extrene
sensitivity to this <current trial even having a
pl acebo elenment involved in it and having an
irreversible change potentially in the kidney as an
outcone neasure that those placebo patients have to
progress to.

Finally, I mght call your attention to
the possibility that, by wusing something like the
i nnovati ve statistical nmet hodol ogy that's been
proposed to you today, we mght actually solve sone of
the power problens that also concern the panel so
greatly; because it would allow us to actually
increase the duration of followup in an open | abel

way.
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Unfortunately, in a placebo controlled
trial not only are we constrained by the issues of the
size of the population that we can get to go into
these trials, hence sanple size, hence power, but we
are also constrained by how long it is plausible to
actually ask a patient to stay on intravenous
injections of a placebo every other week, traveling to
a nedical center in order to do that. |It's very hard
to ask soneone to do that for years.

CHAI RVAN AXKI :  Dr. Wol f.

DR WOOLF: |'d like a clarification from
the FDA on (d)(i). Are we tal king about conpleting
the trial as originally described for the full
duration w thout approval of the drug or with approval
of the drug and trying to maintain the integrity of
the trial, which nost of wus wll agree wll be
i npossi bl e?

DR WALTON: | think that we were asking
for advice largely, in fact, on the inportance you
place on the different kinds of evidence and on the
i nportance of, in this case, getting the evidence that

will be capable of making an assessnent from the
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random zed st udy.

DR WOOLF: So this is prior to approval ?

DR WALTON: Vell, | think we are all of
the mnd that it will be very difficult to conduct the
random zed controlled study in the post-nmarketing
si tuation. So the expectation is that all of that
random zed experience 1is liable to be in the
pr eapproval circunstance.

CHAI RVAN ACKI ;' Dr. Watts.

DR WATTS: If | had Fabry's disease or a
relative with Fabry's disease, | would want access to
an agent that was going to have sone clinical inpact.

| think, while there are issues of having patients
receive a placebo injection every other week, | think
there is also a problem in having a drug out there
where everybody gets an injection every other week of
a drug that doesn't have a clinical benefit.

| think it is inportant to do everything
possible to show that this therapy helps people. It
not only changes the plasma | evels of G-3 and changes
the inclusions in the cells, but it actually helps

peopl e.
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DR. GOLDBERG Can | j ust get a
clarification?

Dr. Follman nentioned an approach which
would be, if the accelerated approval were given in
April, that five-sixths of this study would be
conplete, and just inpute the last bit of data on the
25 placebo patients. That seens to ne to address many
of the concerns of everyone and all ows access to these
patients who are in desperate need of therapy.

| was just wondering -- | didn't hear much
di scussion on that, and is that a plausible approach
that woul d be a good bal ance here?

DR FLEM NG So you're saying, if we were
at a point where, let's say, six nonths, a certain
period of nonths before you would have hit the earlier
intended tine period, and you had at that point 12
events instead of 14, you are going to do sone kind of
i mput ati on?

DR WALTON: Vel |, this wasn't a
suggestion we had nade, obviously. This was brought
up in the discussion. | think at this point it is

difficult for FDA to assess that wthout having the

SAG CCRP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

439

details of exactly what is involved before --

DR FLEM NG Wll, it's fairly easy to
say that inputation would not provide additional
strength of evidence and restore what you would have
had, had you been able to continue the trial to the

| onger termto be able to achieve the 14 events.

DR HUNSI CKER The inputation would
presumably -- Only the additional information at all,
if it conveyed information from the baseline -- from
the group of people who are being added. It is

consistent with what | said, which is that you should
use the data from the random zed trial to the extent
possible, and only use the other information to the
extent that was necessary to repair the damage done to
the random zed trial.

Does that make any sense to you?

DR VEISS: Can you clarify what you nean
by damage to the random zed trial ?

DR HUNSI CKER: W use the information
from the randomzed trial to the extent possible.
VWll, for instance, then everybody who has reached an

endpoint by six nonths is where he is. That's what it
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iS. You only use the data from the prior -- the
historic control dat aset to give you enough
information to conplete inputing the results in those
patients for whom we do not have conplete data.
That's all you use it for.

Then you can inpute -- | agree wth what
Tom said. To some extent, you know, we get into |arge
argunents when we are designing clinical trials over
what is going to be the primary outconme and what is
going to be the next five, and we should do that. But
the fact is that, when push cones to shove, we do them
all.

| am sure that what you are going to w nd
up doing is present the results of the trial as it
was, truncated where it was, wth the data that you
have, and then you are going to inpute a little bit
nmore and see where you get from that. Then you are
going to do a batch of nore general inputation to see
what we would have had if we had incorporated all the
peopl e.

You are going to present all those data,

but the FDA and you have to agree on what is the
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primary one sinply, so that we don't wind up with five
tests of the sanme hypot hesis.

| don't think that we can do this right
here at this table. | think we have to leave that to
the FDA to work out with the sponsor

DR FLEM NG | mght just try to say
sonet hing sinple. The hour is late. The sinple
concept is that I would think many of us who at | east
are strong bel i evers in t he i nportance of
random zation is that what is inportant here is to
achi eve maxi mal , conpl ete i nformation in t he
random zed trial, followng these people as long as
possi bl e under the placebo conpari son.

That will give us the nost interpretable
evidence where it is true that other sources of
information wll be supportive and relevant, but I
woul dn' t consi der them part of t he primary
fundanental | y because of the distinction between bias
and variability.

The sponsor is pointing out correctly,

we'll get nore data at you, and that can reduce
variability. But | have always said | would rather
SAG CORP
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have a sonmewhat smaller, nore reliable, unbiased
assessnent than a sonmewhat |arger assessnent that has
irregularities and uncertainties.

So the pure and inportant analysis here
will be the randomzed trial, hopefully in a study
that is well conducted with quality followup, wth
maxi mal duration of followup per what the intention
was of the trial, where then supportive evidence cones
from historical studies that they are doing that wll
be inportant supportive data and any other inportant
source of supportive evidence that you can identify.

CHAI RVAN ACKI @ Any other? Dr. Jennette.

DR JENNETTE: W have spent a lot of tine
tal king about this Phase 4 so called conponent, and I
certainly favor its conpletion, and | would be very
much influenced if it showed a very positive effect.
But | nust say that ny decision at this point about
whether or not | think this potentially valuable
t herapeutic agent should be released on the market
would not change iif that study was conpletely
negative, because | don't think that study woul d prove

that it is not effective.
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| share Dr. Schade's optimsm that, in
fact, the post-marketing distribution and availability
of the agent worldwide wll result in unanticipated
observations that, if it is a valuable therapeutic
agent, will denonstrate that.

Now to an epidem ol ogist/statistician, |
am sure that really rubs the wong way, but at this
juncture ny optimsm is that the post-nmarketing
events, in fact, are going to be nore valuable than
what we could do in a few nonths of extending the
premar keti ng nmachi nati ons.

DR FLEM NG But just so | can share your
optimsm could you convey to ne, iif it isn't
effective, if it truly isn't effective, then the
scenari o that you have just indicated is what we woul d
see in the trial, and can you give ne a sense of how
long it is going to take wunder this post-nmarketing
surveillance scenario to be able to establish wth
adequat e conclusiveness that it isn't effective, since
the regul ations for accel erated approval indicate that
there needs to be a tinely way to get a reasonably

reliabl e assessnent of whether there is efficacy?
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So in this scenario, you have just
indicated that if it is effective, you are optimstic
that this kind of supportive evidence could cone
forward. But | amequally concerned that, if it isn't
effective, where lack of observed benefit for sone
period of tinme could be attributed to noise, could be
attributed to the fact that in truth there is a del ay.

How could you reassure us that within a
tinmely manner this approach would allow us to identify
an agent that truly isn't effective?

DR JENNETTE: | can't.

CHAl RVAN AKX : Are there any other
questions, Dr. Walton? Dr. Weiss?

DR WALTON: No. VW have no other
guesti ons. I think we would like to thank the
Commttee for very extensive discussions and very
hel pful coments and advice. It's been a very
difficult application for you to discuss, and we very
much appreci ate your hel pi ng us.

CHAI RVAN ACKI :  Thank you

(Whereupon, the foregoing matter went off

the record at 5:50 p.m)
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