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PROCEEDI NGS
Call to Oder

DR G UDICE: Good norning. | amLinda
G udice and | amthe Chair of the Advisory
Commi tt ee.

Because we have new people in the audience
today, | would like for the nenbers of the
Conmittee to please introduce thensel ves once again
as we did yesterday, beginning with Dr. Hager.

I ntroduction of Conmittee

DR. HAGER  David Hager, University of
Kent ucky.

DR CROCKETT: Susan Crockett, Christus
Santa Rosa, San Antonio, Texas.

DR. MACONES: George Macones fromthe
Uni versity of Pennsyl vani a.

DR. LEWS: Vivian Lewis, University of
Rochest er.

DR. LAYMAN. Larry Laynman, Medical College
of Ceorgia.

DR. TULMAN. Lorraine Tul man, University
of Pennsyl vani a, Consuner Representative.

DR KEEFE: David Keefe, Wnen and Infants
Hospital at Brown University.

DR DI CKEY: Nancy Dickey, Texas A & M
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Heal th Science Center

DR G UDICE: Linda G udice from Stanford
Uni versity.

M5. JAIN. Shalini Jain, Executive
Secretary, FDA

DR LIU  James Liu from Case Western
Reserve University.

DR EMM: Adelina Enm from Medi cal
Col | ege of Ceorgi a.

DR TONER  Jim Toner Atlanta Center for
Repr oducti ve Medi ci ne.

DR. MONTGOMVERY RI CE: Val eri e Montgonery
Ri ce, Meharry Medical Coll ege.

M5. MEAKER  Kate Meaker, FDA.

DR GASSMAN:. Audrey Gassman, FDA

DR SLAUGHTER:  Shel l ey Sl aughter, FDA.

DR SHAMES: Dan Shanes, FDA.

DR. @ UDICE: Thank you

As yesterday, we would appreciate it if
your beepers and tel ephones would be put to vibrate
or silent. | would Iike to begin the norning
session by introducing Shalini Jain, who will talk
about the conflict of interest.

Conflict of Interest Statemnent

Ms. JAIN. Good norning and thank you for
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your participation today. W are on a very tight
schedule, so | will quickly read the Conflict of
Interest, and | just wanted to | et everyone know
that we are flip-flopping the first and second
presentations due to sone presenter conflicts, so
Dr. Layman will be going first instead of Dr. Liu
so there is a slight change in the timng of the
presentations this norning, but we will have both
speakers presenting.

The foll owi ng announcenent addresses the
i ssue of conflict of interest with regard to this
nmeeting and is nade a part of the record to
precl ude even the appearance of such at this
meet i ng.

Based on the subnmitted agenda for the
meeting and all financial interests reported by the
comrmittee participants, it has been determ ned that
all interests in firnms regulated by the Center for
Drug Eval uation and Research present no potentia
for appearance of a conflict of interest at this
meeti ng.

In the event that the discussions involve
any other products or firnms not already on the
agenda for which an FDA participant has a financial

interest, the participants are aware of the need to
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excl ude themsel ves from such invol verrent and their
exclusion will 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 involvement with
any firm whose products they may w sh to conment
upon.

Thank you.

DR. @ UDICE: Thank you

I ssue: Discussion of NDA 21-322
Luveris (lutropin alfa for |njection)
Serono, Inc.

DR GUDCE | would nowlike to
i ntroduce Dr. Lawence Layman who is Chief of
Repr oductive Endocrinol ogy, Infertility, and
Genetics at the Medical College of Georgia in
August a.

Genetics of Hypogonadotropi ¢ Hypogonadi smin Wnen

DR LAYMAN. Thank you. Good norni ng.

VWhat | would like to do is go through what
is known about the genetics of hypogonadotropic
hypogonadi sm which has been an area of interest of
m ne for a number of years.

[Slide.]

What | would like to do briefly is go
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t hrough nornmal pubertal nilestones, the diagnosis
of IHH, and then talk about the nutations with the
prospective phenotypes for the hypothal am c genes
that are known and for pituitary genes that are
known.

[Slide.]

As everyone knows, GnhRH in the
hypot hal amus stinul ates the pituitary to make the
gonadotropi ns FSH and LH, which then stinulate the
gonads to nmake steroids and ganetes.

[Slide.]

Typically, these result in femal es who
have breast devel opnment and pubic hair devel opnent
around age 8 to 9, their growh spurt is about age
12, and nenses begin approxi mately age 12.

In mal es, testes and pubic hair begin at
about ages 10 to 11 with penile growth about 13,
and the growth spurt at about 14.

[Slide.]

What is often considered delayed is in
femal es who have no breast devel opnent by 13 or no
menses by 15, and in nmal es who have no testicul ar
enl argenment by age 14

[Slide.]

When hypogonadi smis suspected, as
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mani f ested by physical examor |ow sex steroids,
one of the steps is to obtain gonadotropins, and
that hel ps classify where the defect is.
[Slide.]
If the gonadotropins are elevated in the
presence of |ow sex steroids, the patient has
hyper gonadot r opi ¢ hypogonadi sm or gonadal fail ure.
[Slide.]
Hypogonadot r opi ¢ hypogonadi sm results when
there is a hypothalanmic or pituitary defect in

whi ch gonadotropins are | ow and sex steroids are

| ow.

[Slide.]

IHH is often defined as irreversible
absent puberty. 1In fenales, we usually use by age

17, who have anenorrhea, and usually, those
patients don't have breast development. Males, it
is generally age 18 with | ow t estosterone.
Gonadotropins are low or nornal, and there is no
CNS | esion by inmaging, and there is normnal
prolactin, thyroid, and adrenal function

[Slide.]

CGonadot ropi n responses are very variable
to a single dose of exogenous GnRH, but Crow ey's

group, anong others, have studied LH pulsatility
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patterns including Dr. Santoro, who is here, and
the nmost frequent pattern is the apulsatile LH
pattern, however, decreased frequency and decreased
anpl i tude have al so been described, as well as a
nocturnal LH prepubertal pattern

[Slide.]

As we know, the prospects for fertility
are very good with IHH  You generally induce
secondary sex characteristics with sex steroids,
the defect is hypothalamc or pituitary, and if
there is other pituitary failure, those hornones
need to be repl aced.

For pregnancy, supplying the nissing
gonadotropi ns or GhRH gi ves excell ent cycle
fecundity rates.

[Slide.]

Looki ng at the genetics of this disorder,
it is very conplicated. | amonly going to mainly
speak about those in which IHH is the predomn nant
feature, but just to be aware there are a number of
syndrones in the on-line nendelian inheritance
dat abase

[Slide.]

What | would like to do is first talk

about the hypothal am ¢ genes KAL1, FG-FR1, and
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NROBL. In addition, | will nention briefly leptin
and the liptin receptor, and then tal k about the
pituitary genes for which there are nutations.

[Slide.]

The GhRH gene, now called GNRHL, is
clearly a pivotal gene in reproduction and it is
expressed i n the hypot hal amus anong ot her pl aces,
and its deficiency should | ead to hypogonadotropic
hypogonadi smsince IHHis felt to be due to GhRH

defi ci ency.

There is a deletion of GNRHL in the nouse,

however, none have ever been found in humans to
date, so although this is highly likely to occur,
one woul d think, none have been identified.

[Slide.]

Kal | mann syndronme, which includes | HH plus

anosmi a, was the first disorder to have the gene
identified. 1In addition, these patients can have
neurol ogi ¢ abnormalities, such as synkinesia, which
are mrror novements, visual abnormalities, rena
anomal i es, and midfacial defects, and in the
original description, this was an X-1inked
recessi ve di sease affecting nal es.

[Slide.]

It is knowmn that GhRH and ol factory
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neurons migrate fromthe ol factory placode to the
hypot hal amus, and two groups of investigators in
1991 cl oned the gene by positional closing, and
they identified it as KAL1L, so that nmutations in
this gene result in anosm a and GhRH defi ci ency.

[Slide.]

In sone of the original papers, when clear

X-linked recessive famlies were studied, about 50
percent of these probands had nmutations in KALL
and very interestingly, of these, half of them had

uni l ateral renal agenesis.

In | ooking at unsel ected Kal |l mann syndrone

mal es, only about 5 percent or |ess had nutations.

[Slide.]

When expressi on was examned in both the
chi ck and the human, the phenotype correl ates
nicely with the expression patterns. Certainly,
the ol factory bulb with anosm a, some of the CNS
defects, because of the cerebellum and spinal cord,
and al so renal anomalies correlating with rena
agenesis, it is also expressed in facial
mesenchynme, which does explain cleft palate, and
cartilage and |inmb bud, which can explain an
occasional club foot.

[Slide.]
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Crow ey's group has studied famlial and
sporadi ¢ Kall mann syndrome and has found in genera
about 12 percent of total Kallnann syndronme nal es
will have mutations. Wether they are sporadic or
famlial, it is fairly simlar. In normosmic | HH
none of 42 did in their study.

[Slide.]

This gene is on the pseudoaut osonal region
of the X chronbsone with an inactive pseudogene on
the long armof the Y, and it encodes the protein
anosnin-1, which is the protein that has neura
cel | adhesi on nol ecul es.

Ot hol ogs have been identified in numerous
ot her species including chicks, zebrafish, C
el egans, and Drosophila, but it hasn't been cloned
yet in mice, but hunman anti bodies detect it is
present and at |east as of last night, | didn't see
it in Locus Link.

[Slide.]

The ortholog CeKall in C. elegans is
required for ventral closure and tail formation in
enbryogenesis. It is involved in neurite
branching, and it is also known that the human KAL1
cDNA can conpensate for the loss of this, which

suggests that this is a conserved function
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Anosmin-1 is a secreted nol ecul e that
bi nds via heparan sul fate proteoglycans to its
receptor to induce axon branching and m srouting.
This is in vitro.

[Slide.]

There are several possibilities of how
Kal | mann syndrome occurs. One is the absent
| ateral ol factory track branches cause anosm a, and
the lack of GnRH neurons getting to the forebrain
causes | HH.

It is also possible that anosm a coul d
occur because of a lack of contact between
ol factory axons and the ol factory bul b.

[Slide.]

Anot her disorder in which there are
mut ati ons i s adrenal hypopl asia congenita and
hypogonadot r opi ¢ hypogonadism Oiginally
determned to be the DAX1 gene, it is now called
NROB1, but these patients have adrenal failure in
i nfancy usually to about age 10, and there are
certainly exceptions, and if they survive, these
patients get del ayed puberty due to | HH

It is X-linked recessive and nutations in
NROB1 gene appear to cause both defects. It is

expressed in the adrenal, hypothal anus, and
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pituitary, and it's in the dosage-sensitive sex
region on the short armof the X chronmpsone.

[Slide.]

This is a study from Jami son's group
suggesting that nutations have hypot hal am ¢ and
pituitary defects. The double nutations shown at
the top, one patient given exogenous GhRH had a
normal response to GnRH suggesting a hypot hal am c
defect, however, with GaRH prinm ng, had a m ni nal
LH response suggesting pituitary effects.

Simlarly, with a different nutation,
there was no response to GnRH suggesting a
pituitary defect.

[Slide.]

In collaboration with Jam son's group and
Crowl ey's, we studied, John Achermann with Jamni son
studi ed about 100 I HH nal es without adrenal failure
and sequenced the entire coding region and no
mut ati ons were identified, suggesting that it is
very uncomon in IHH unless there is adrena
hypopl asi a.

[Slide.]

There has been a nmutation in a few
fenal es, one that is well documented, who had

hypogonadot r opi ¢ hypogonadi sm She di d not have
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adrenal failure, but she had skewed X inactivation.
Wthin that sane fanmly, there were two nmal es who
had hypogonadot ropi ¢ hypogonadi sm and adr ena
failure.

There is a femal e who has a mi ssense
nmut ati on that was presented at the Anerican Society
of Human Genetics a year ago. This gene has been
proposed to have some function in the ovary, but a
study done by Jamison's group, a conditiona
knockout, denmonstrated that there was not an
ovarian determ ning gene, but is instead inportant
i n spernat ogenesi s.

[Slide.]

Several other hypothal am ¢ hornones are
inmportant, as well. The leptin-deficient ob/ob
mouse has a phenotype consisting of obesity,
hyperinsulinem a, |HH, hypotherm a, cold
i ntol erance, and el evated corti sol

[Slide.]

I n humans now, there have been severa
mutations identified. Normally, there is a
correlation between the BM and leptin, and leptin
deficiency is extrenely uncomon in obesity.
However, several mutations have been identified.

The first was an early onset obesity.
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None of these families had any children of puberta
age, so this couldn't be exam ned, but in the
second paper by Strobel, IHH and obesity were found
due to a nutation, and the proband in this study
was a mal e who wei ghed 55, with a BM of 55.8, a

| ow serum |l eptin, and he had a nissense nutation in
the leptin gene and had two sibs with simlar
phenotype, and this nutant in vitro was not
secreted fromthe cell

[Slide.]

Li kewi se in obesity and IHH with el evated
| evel s of leptin, leptin receptor nutations have
been identified, several, and in this one, cause
protein truncation, and this al so appears to be
aut osonmal recessive.

[Slide.]

Very recently, a second nutation, a gene
with nutations causing Kall mann's syndrome, which
as we know occurs in nales and fenales, and this
group described mutations in an autosomal dom nant
formin the FGFRL receptor. They also terned this
KAL2.

It is interesting because gain of function
nmut ati ons cause crani osynostosis disorder, Pfeiffer

syndrone, and skel etal dysplasia, but these are
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i nactivating mutations.

[Slide.]

What they basically did was they found two
patients who had conti guous gene del etion
syndrones, who al so had Kall mann's syndrome, and in
that region there were only three genes - FGFRl1 was
the prinme candi date and al t hough by Sout hern bl ot
there were no nutations, upon sequencing, about 9
percent of patients had nutations, and these were
mal es and femal es.

Wthin these fanilies, there is reduced
penetrance and vari abl e expressivity making it very
difficult to follow

Interestingly, some of these patients also
had cleft |lip and palate, synkinesis just like in
X-1inked recessive Kall mann's syndrone and
dent ogenesi s.

[Slide.]

These investigators hypot hesi zed coul d
anosnmin-1, the KAL1 protein, be the ligand for
FGFR1, and there is circunstantial evidence for
this, they did not study it in this study, but FG-
interacts with its receptor via heparan sulfate
prot eogl ycans, and so does anosm n-1

In addition, KAL1 is expressed in
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ol factory bulb in human, and in the nmouse, FGFR1 is
expressed in the forebrain and is necessary for

ol factory bul b evagination, so circunstantial

evi dence supports this possibility.

[Slide.]

Now, noving to the pituitary, there were
two papers that canme out fairly sinultaneously. A
French group described a patient with inconplete
pubertal devel opnent, inconplete |IHH, and we found
mutations in a patient with no pubertal devel opnent
or conplete I HH

[Slide.]

The French group identified a nale who had
absent puberty at age 18. He was hypogonadal, his
testosterone was 80 ng/dL, his gonadotropins were
low. There was normal frequency of LH pul ses, but
decreased anplitude. Interestingly, he had a senen
anal ysis of 39 mllion although only 5 percent
motility.

[Slide.]

They found a nmutation and then
denonstrated the function in vitro. To do this,
you have to | ook at several actions of GhRH. (One
is binding to its receptor, and the next is the

signal transduction to |P3.
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[Slide.]

This group identified two nutations.

m ssense nutation that reduced binding and then
subsequently, IP3 formation and efficiency, and the
second missense nutation al so reduced | P3.

[Slide.]

W hypot hesi zed that since when you treat
patients with GhRH, there is variable responses to
GnhRH that GnRH receptor nutations would be
possi bl e, and we screened 46 | HH patients using
denat uri ng gradi ent gel electrophoresis, and we
i dentified compound heterozygosity in one proband,
one famly.

Both of these mutations, actually one was
the sane the French group identified and anot her
m ssense we identified, and both of them decreased
receptor expression, binding was normal. The tota
I P3 was decreased, as well as the efficiency of
I P3, so the EC50 was increased neaning it took an
i ncreased GhRH agonist to stimulate | P3 production

[Slide.]

This is the fam |y showi ng these patients,
but what | want to point out is that the basal LH
levels were lowin all of them and it will be

easier to see on your handout. | apologize, this
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isalittle small.

But two of the patients had LH responses
that got over 12, and the other two had ones that
were about half that. So, there is phenotypic
variability within the same fanmly

[Slide.]

The preval ence of GaRH receptor mnutations
is not entirely known. |In our original study,
there was 2 percent. If you included nornosmc |HH
with the fenale as a proband, it was 7 percent.

Al t hough they didn't allow us to include in the
paper, we had originally screened 50 anosm cs and
did not find nmutations.

[Slide.]

Crow ey's group has studi ed approxi mately
50, and they identified nutations in about 10
percent. In the small nunber of autosonal
recessive famlies, 2 of 5 had it, but again, in
anosni ¢ or hyposmic, they found no GaRH recept or
mut at i ons.

[Slide.]

At the Endocrine Society, we presented our
data on 165 I HH patients studied, and this includes
anosni ¢ and hyposnic and euosmic patients. About 2

percent had nutations, and if there were two or
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more affecteds in the fanmily, it was about 7
percent, and about 5 percent if there were female
pr obands.

[Slide.]

So, at |east about 15 nutations have been
identified. Most of these are conpound
het erozygotes and they nay affect binding and/or
signal transduction. The phenotype can vary from
conplete IHH with no evidence of puberta
devel opnment to partial |HH

The patients to date don't have anosm a,
and t he gonadotropin responses to GhRH are very
variable, in fact, there is even one pregnancy wth
multiple attenpts of stimulating the GhRH, and the
preval ence appears to be sonmewhere around 3 to 10
percent of nornosmic | HH patients.

[Slide.]

Several other pituitary genes have al so
been identified that cause hypogonadotropic
hypogonadism It is known that an aut osonma
recessive formof conbined pituitary deficiency,
whi ch causes a phenotype of short stature in | HH
has been due to a gene nutation called PROP1.

This gene is inportant in growth hornone

prolactin, thyroid, and gonadotropins, and
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occasionally ACTH is deficient. W screened |HH
mal es and fenal es who had no evidence of pituitary
failure and found no nutations in this gene
suggesting it is nore comopn in patients with short
stature and del ayed puberty rather than just IHH

[Slide.]

Anot her di sorder of septo-optic dysplasia
in which there is agenesis of the corpus call osum
and panhypopituitarismalong with some other CNS
abnornalities may be due to mutations in HESX1
whi ch is a honeobox gene expressed in Rathke's
Pouch, which is the prinordiumof the pituitary,
and aut osormal domi nant and recessive forns have
been identified in some of these patients.

[Slide.]

In finishing with the gonadotropins, there
are nmutations in each of the gonadotropins. There
are several pol ynorphisns that have been descri bed
in LH beta and there are two missense nutations on
the sane allele that are present in infertile and
control patients, so they are probably
pol ynmor phisns, but it is interesting that they can
interfere with the LH assay and that LH can be
unneasur abl e using an | RVA assay where you have a

nmonocl onal anti body with the whol e nol ecul e and
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measur abl e in an i munofl uorescent anti body wth
two anti bodi es agai nst LH bet a.

[Slide.]

The only real true nutation that | have
seen is one originally described by Axelrod,
studi ed by Jam son's group, in which they had a
mal e with del ayed puberty, his testosterone is very
low, and interestingly, his gonadotropins are
el evat ed.

[Slide.]

When he was given testosterone, they were
abl e to induce secondary sex characteristics, but
even nore interestingly, when they gave himhCG it
restored his adult phenotype and he got sperm So,
it suggested it was not an LH receptor nutation
This was | ong before the days of it being cloned.

[Slide.]

Jam son's group found honbzygous LH beta
m ssense nutation that was detected by
di mer-specific I RVA assay, but it was undetectable
by radi o receptor assay, so they hypothesized that
this nutant LH was not capabl e of receptor binding.
This was an autosonal recessive inheritance with
normal in heterozygotes.

[Slide.]
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There have al so been several FSH beta
mutations in which the fermal es have not had breast
devel opnment, are in partial breast devel opment (1),
but all of them have presented with primary
anenorrhea, they all have |l ow FSH and high LH and
a | ow estradi ol

Their follicles do not go beyond the
antral stage, and, of course, they have
infertility, and the phenotype is simlar in the
knockout nmnouse.

[Slide.]

Interestingly, they have an el evated LH
however, they do not have hirsutism or
hyper andr ogeni sm and sonme studies that | don't
have tinme to go into suggest that naybe FSH is al so
necessary to make androgens in addition to LH

[Slide.]

In mal es, there have been severa
mut ati ons, as well. They have either had nornal
puberty or absent puberty where testosterone is
either low or nornal, but they |likewi se have a | ow
FSH and hi gh LH

However, unlike the nmouse, these patients
uniformy have azoospernia, and we have not found

nmutations in oligospermc nales.
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[Slide.]

Simlarly, it is possible, the simlar
argunent that possibly FSH is necessary for
androgen production, as well, which we are
interested in testing.

[Slide.]

When these nutants are | ooked at in vitro,
we have studied all of the FSH beta nutants and
wi |l d-type, as shown on the left, immno and
bi oactive FSH was studi ed, and when we generated
these nmutants in Chinese hanster ovary cells in a
vector, one provided by Larry Jam son, another one
by a graduate student in ny |ab, we showed that
none of them had any i munol ogi ¢ and bi ol ogi c

activity, probably interfering with diner

formation.

[Slide.]

In summary, hypogonadotropi ¢ hypogonadi sm
the genetics is still not really well worked out.

There are no GhRH1L nutations, so if they are
present, they are very uncommon.

KAL1 nutations appear to be present in
about 10 to 15 percent of males. Interestingly,
the KAL1 gene expression really explains sone of

the associ ated anomal i es and nmay be useful in
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clinical nanagenent.

FGFR1 mut ati ons could occur in about 10
percent of nmales with Kallmann's syndrone.

NROB1 mnut ati ons have generally been found
in patients who have adrenal failure and | HH, and
otherwi se, it is not conmon.

In the GhRH receptor, there are nutations
in about 3 to 10 percent of patients, the phenotype
is variable, and it can occur on males and femal es.

Rarely, leptin and |l eptin receptors cause
mut ati ons in obese IHH patients. That still |eaves
nost causes of inherited | HH unknown.

Thank you.

DR. G UDI CE: Thank you, Dr. Layman. |
understand that you need to | eave. Do you have a
couple of minutes for questions?

DR LAYMAN: Yes.

DR. G UDICE: Are there any questions by
the committee menbers? Yes, Dr. Crockett.

DR. CRCCKETT: Thank you for a very nice
presentation, very informative

I have one question about the FSH beta
mut ati ons that you nmentioned. Am1l to understand
that this patient may present as a PCOtype-| ooking

patient, but actually has sone differences?
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DR. LAYMAN. Actually, no, they are going
to present with del ayed puberty with absent breast
devel opnment usual |y, maybe sone breast devel opnent
and primary anmenorrhea, but they don't bleed the
progestins, they are hypoestrogenic. Al though the
ovary is a little multicystic, which | didn't go
into, on the patient we had, it is not a classica
PCO- appearing ovary, but actually, multiple small
cysts throughout the whole ovary.

DR CROCKETT: Thank you.

DR. G UDICE: Any other questions fromthe
comittee?

Ckay. Thank you very nuch.

Qur next speaker is Dr. James Liu who is
fromthe Departnment of Reproductive Biology at Case
Western Reserve University, and he is going to talk
on Neuroendocrine Control of the Menstrual Cycle
and Associ ated Di sorders.

Neur oendocrine Control of the Menstrua

Cycl e and Associ ated Di sorders

DR LIU  Thank you very much. | was
asked to discuss the basic neuroendocrine contro
of the menstrual cycle and focus and touch on sone
of the associated disorders that result in | ow

gonadotropin states in which either GhRH or
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gonadot r opi ns woul d be anenabl e for ovul ation
i nducti on.

[Slide.]

So, | amgoing to start at a very basic
el ementary |l evel and work up. As we all know, and
what Dr. Laynman has originally presented, is that
the changes with regards to estrogen, nanely,
puberty changes in the breast and the ferale
habi tus, as well as the nmenstrual cycle, is the end
product of a coordinated series of events beginning
wi th the higher neuronal centers that have input
into the hypothal anmus, which then nodul ates the
gonadot r opi n-rel easi ng hornone secretion, which is
then interpreted by the pituitary as a neurona
signal resulting in release of LH and FSH, which
then, in turn, drives the ovary to secrete estrogen
and progesterone, stimulating the endonetrium for
appropriate preparations for pregnancy, and then
failure to achieve a pregnancy, the ovary then has
a timng nechanismin which the corpus luteumfails
and nenstrual flow occurs. That is really the fina
end product.

[Slide.]

Let's focus first on the hypothal amc

pituitary conpartment. In the normal individua
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wi t hout gene defects, npbst of the GaRH neurons are
| ocalized in the arcuate nucl eus, and they do
mgrate there fromthe olfactory bulb

There are small nests of GhRH cells also
in the anterior comm ssure and the OVLT, but, in
general, nost of the GhRH neurons are |ocalized
here. They have a coordinated network
hi stol ogi cally, such that they can secrete the GiRH
in concert, so that there is sone |inkage, which we
don't currently understand, and it results in
bol uses of GhnRH delivered to the portal circulation
to the lateral wings of the anterior pituitary.

[Slide.]

If we look at trying to mimc the effects
of GnRH peripherally and in a normal hunman intact
nmodel , here is an exanple of a very early study
that was done by Dr. Yen's group, |looking at 1V
versus sub-Q admnistration of GhRH in a periphera
sense to try and nimc the LH pulsatile activity.

These are GhRH, LHis in black and FSH is
in the open circles, and you can see that there is
a nice, very quick response within several ninutes
of exogenous GhRH in terms of response fromthe
pituitary, whereas, if you give the GaRH in a sub-Q

nmode, there is atonic elevation of LH and atonic
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el evation of FSH

I will just briefly sumarize it that
sub- Q studi es with exogenous GhRH were highly
unsuccessful at inducing ovulation, and for the
vast majority of clinicians that used GhnRH for
ovul ation induction in patients with | ow
gonadotropins, it was the intravenous node.

Wth regards to the pituitary conpartnent
now, we know that the pituitary and hypot hal anus
works as a unit in the intact human. It is very

difficult to discern and separate out whether it's
a hypothal am ¢ versus a pituitary abnornmality when
we see | ow gonadotropi ns.

Systens that have been inplicated based on
animal studies in ternms of regulating the secretion
of GhRH are the opiate system which the vast
majority of studies would inplicate a negative
suppressive effect on GaRH secretion, the
adrenergic system the vast mgjority of aninal
studi es woul d suggest an augmenting effect with
regards to GnRH secretion.

The dopani ne systemis somewhat
controversial. There have been some papers that

have suggested that this augnents GhRH secreti on,

there are sonme that suggest that it may actually
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33
reduce GhRH secretion, so it is not clear, and the
GABA system provi des a negative suppressive effect
on GhRH.

Wth regards to the pituitary itself, if
you do staining on the lateral w ngs of the
anterior pituitary, you will find that there are
gonadotropes that contain LH only, there are sone
that contain both LH and FSH, and some that contain
FSH-only interm xed

We now know that there is some paracrine
regul ation of FSH secretion in the sense of if the
GnRH signal is a slow pulsatile signal, there is an
increase in FSH beta nessage, as well as increase
in FSH secretion. Wthin the pituitary are
interstellar cells that secrete activin and
follistatin. These two work in concert. One,
activin enhances FSH beta nessage producti on,
whereas follistatin decreases the FSH beta nessage

So, the pituitary then, if you will, is an
interpreter of the GhRH signal in terms of the
anmount of FSH and LH put out.

Now, we have taken advantage of the system
in patients with | ow gonadotropins by artificially
creating a pseudohypot hal anus, and this is one of

the orphan drugs that was approved by the FDA the
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Lutrepul se punp in which intravenous GhRH at doses
of between about 5 m crograns every 60 to 120

m nut es was capabl e of inducing a very
characteristic physiologic response in terms of the
LH pul satile activity, and over a period of 14 days
was able to stimulate nornmal follicular devel opnent
and ovul ati on.

[Slide.]

Now, let's focus briefly on the ovary in
terns of how the ovary interprets the gonadotropin
nessage

The basic follicle unit in the ovary is
the granul osa theca cell unit, and the current
understanding with regards to how steroids are
produced by this in response to gonadotropins is
based on the two-cell theory that was first
proposed by Roy Greet [ph], but really Ken Ryan's
group was the one that worked out the details in
terns of how the system worked.

The theca cell, which is the red cells
here, contain predom nantly LH receptors, and it
has the capability of cleaving the 27 carbon
chol esterol to an androgen androstenedi one by a
series of enzynes under the direction of LH

It is hypothesized that it serves as a
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substrate which diffuses across the basenent
menbr ane, separating the theca fromthe granul osa
cell compartment, and the granul osa cells, which
contain initially FSH receptors, and as the

mat urati on process of the granulosa cells in the
follicle unit occurs, it begins to acquire LH
receptors

At the time of the pre-ovulatory surge,
there is abundant LH receptors, such that when the
trigger for ovulation, either hCG or LH increases,
these granul osa cells can then luteinize and the
ovul ation sequence is induced.

The granul osa cell unit also is able to
secrete inhibin, so it has two roles - conversion
of predom nantly androstenedi one to estradi ol
because of aromatase activity. The FSH receptors
are responsi ble for increasing the aromatase
activity and conversion into estradiol

So, both of these key things, production
of estradiol and inhibin, serve to control the

pituitary secretion of FSH

So, to put the systemtogether in terns of

how it functions, pulsatile GiRH then drives
pul satile LH and FSH. The LH predom nantly works

initially on the theca unit to produce the
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andr ost enedi one, which then serves as a substrate
under FSH stimul ati on, which induces aromatization
of this androgen substrate by the granul osa cells.

Wthin the follicle unit on the basis of
primarily rat studies, Geg Ericson and Erin
Schwade being the principal individuals that | ooked
at this particular nodel, the follicle that had the
hi ghest estrogen al so had the hi ghest number of FSH
receptors, nmaking the lead follicle nuch nore
sensitive to the FSH, because as the estradiol and
inhibin are secreted into the periphera
circulation, pituitary FSH secretion is danpened,
so that in a sense, the higher intrafollicular
estradiol, higher FSH receptors within the
granul osa cells pronoted this particular follicle
unit to continue to devel op and the others to fade
away.

Now, obviously, at the tinme of the LH
surge, there is a trigger for ovulation, so what
mounts this LH surge has been somewhat
controversial although we now know t hat the
hypot hal amus and pituitary have the ability to
integrate the estradiol signal, so that if the
pituitary and hypothalanm c unit are exposed to an

estradi ol |evel of about 300 for at |east 60 hours,
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it will spontaneously dunp LH in the nodel.

This then triggers the ovul ati on sequence
in the ovary approximately 36 hours to 40 hours
later with ovul ation

Wth regards to what happens to the
oocytes thensel ves, on the basis of studies by Gary
Hodgi ns' group in the |lower prinate nodel, we now
know that there is essentially a vast pool of
prinordial follicles in the young reproductive age
worman, and this particular pool declines as the
woman ages

At sone point, about two nonths prior to
the onset of the nenstrual cycle, a pool of
follicles begin to undergo progression to an antrum
form and we don't know what controls this sequence
of events froma non-committed prinordial follicle
to a coomtted follicle.

This is not gonadotropin-driven. The vast
majority of these conmmitted follicles undergo
atresia. O the few that go on, becone
gonadot r opi n-responsi ve and devel op FSH and LH
receptors, and in the absence of FSH and LH
receptors, would undergo atresia.

As this pool of gonadotropin-responsive

follicles begin to respond to the FSH, multiple
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follicles can be seen in the ovarian stroma. The
follicle that has the highest intrafollicular FSH
receptors anong the granul osa cells and the highest
estradiol level will eventually continue to devel op
in the face of declining FSH due to the feedback
effect of FSH and inhibin on the pituitary, and so
this selects out a dominant follicle or what | cal
the "egg of the nonth."

So, this process of selection is inportant
for the human, which is a nono-ovul atory speci es.
Qoviously, if we add gonadotropin at sonme critica
| evel back here, we end up with multiple follicular
devel opnment and rescue of follicles that woul d
ot herwi se have undergone atresia, and this results
inthe nultiple ovulations that we see in fertility
and for in vitro fertilization.

[Slide.]

Now, we can follow this process also in
the ovary. Here is an ultrasound of an ovarian
cross-section with a black area, which is the
fluid-filled ovarian cyst, and this particul ar cyst
increases in size. This is the pre-ovulatory
follicle.

The borders are less well seen in this

phot o because the patient had LH surge detected in
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39
the urine, so there is already changes going on
within the follicle itself, and after ovul ation,
the corpus luteumforns and there is henorrhage and
ot her changes within the follicle structure
suggestive of corpus |uteumcyst formation, and by
day 25 or 26 of the cycle, this corpus luteumwl|
be schedul ed to undergo apoptosis, and then there
is dem se of the corpus luteumin the absence of
pregnancy.

So, that is the normal nenstrual cycle.
So, what are sone of the comon progranm ng that
occurs in physiologic states? It turns out when
t he neuroendocrine axis reactivates, that it
undergoes a very simlar programm ng of
essentially, if we |ook at peripheral LH |evels
bei ng an indi cator of endogenous GnhRH secreti on,
since we have no way of sanpling the GhRH
conpartment in the intact human, so assum ng that
there is a GhRH rel ease for each LH pul se, we can
make sone suppositions as to what is going on
centrally.

So, here is an individual who is in
essentially a quiescent state. This would be
i ndividuals that are pre-pubertal or after delivery

of a baby, when the HPO axis is essentially at

file:///IC|/Daily/0930repr.txt (39 of 305) [10/14/03 11:18:41 AM]



file:///C|/Daily/0930repr.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

rest, or individuals with various forms of
hypot hal am ¢ amenorrhea, which I will discuss.

As the GnhRH axis activates, there are | ow
anplitude LH pulses, so it starts off with a | ot
anpl itude, |ow frequency pul ses, and as the axis
matures, and this can take place in a matter of
weeks in the postpartumstate, or in a nmatter of
years in the pubertal state, there is an enhanced
secretion of high-anplitude LH secretion during the
sl eep phase of the woman, and then during the early
follicular phase, a normal pattern of
wel | - establ i shed, about every 60 to 120 m nute
pul satil e rel ease occurs.

[Slide.]

This is an actual exanple from Boyar's
study | ooking at the GhRHLH activation in puberty,
and here are the sleep staging based on EEG
criteria, and you can see the high anplitude up to
41 m U of LH secreted during the state, and then
during the daytime period when the child is awake,
there is a nuch | ower anplitude LH secretion
suggesting that with sl eep, sone of the suppressive
effects on GhR secretion may be decreased.

[Slide.]

This is a study | did nany years ago that
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| ooks at the sane type of reactivation during the
post partum phase. These are wonen at various states
after delivery day 19 though day 25, and you are

| ooking at LH secretion. Primarily during the

sl eep hours, the LHis in black and the FSHis in
open circles.

This individual is not breast-feeding, so
prolactin levels return to normal |evels pretty
qui ckly and as you can see, there is a simlar
pattern to puberty of high anplitude, |ow frequency
LH secretion with sleep, and then a maturing of
that process by about day 25 follow ng delivery.

[Slide.]

Now, | have just gone through some of the
physi ol ogi ¢ anovul ati on aspects, and we see that
during the prepubertal phase, we also see it
postpartum This phase can be prol onged by
breast-feeding due to the higher prolactin |levels
and the effects of prolactin on the hypothal am c
pituitary axis.

But there are individuals that have a what
we call "functional hypothal am ¢ anenorrhea," and
will define that in generic terns in that if you do
an eval uati on of these individuals, they have no

anatomi c abnornalities, they have no gene
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abnormalities, so these individuals may have a
lifestyle-rel ated shutdown of the hypothal am c
pituitary unit.

These are individuals that nay exercise
excessively. A good exanple would be the |ong
di stance runner. Wen you classify them and there
have been studi es that have | ooked at this, these
are individuals that usually run nore than 30 niles
per week, they are relatively thin, and they are
extrenely conmitted to their exercise on a
| ong-term basi s.

There are individuals that have
nutritional factors that affect their perception of
body weight. An extrene form nmay be anorexia
nervosa, a less extrene formmay be bulima, and
there are individuals who are just plain stressed
out froma variety of environmental changes, such
as young girls going to college, having amenorrhea,
or job stresses that may shut down the hypothal am ¢
pituitary unit.

There are other disorders that are
associ ated with nedi cati ons, either individuals who
are on a variety of antipsychotics which are
predom nantly dopam ne receptor antagonists unti

recently where new, non-dopani ne receptor drugs are
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avai |l abl e, and there are extrene forms of

psychi atrically associ ated di sorders - pseudocyesis
bei ng an extrene form and anorexia nervosa being
the other, bulima probably in an internediate
phase. | wll discuss these in alittle nore
detail .

[Slide.]

Let's talk first about the psychogenic
hypot hal am ¢ anenorrhea. |ndividuals that have
this particular trait usually are single, they are
professional, highly intelligent individuals, that
have sort of a Type A type personality, and nany of
t hem have obsessi ve-conpul sive habits.

The history may pinpoint a significant
stressful life event. It nmay be an onset of sexua
abuse. Up to 20 percent of these individuals have
this background history. They may al so have a pri or
hi story of already an irregular menstrual cycle in
that fromthe tine of onset of nenarche to when you
are evaluating them they have irregul ar nmenstrua
cycles or very few nenstrual cycles.

In general, they are involved in
pr of essi onal occupations just because of these
particular traits that lend to success in

pr of essi onal settings.
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[Slide.]

In terms of the hormonal paraneters, Dr.
Berga and | and other individuals in Dr. Yen's
group have studi ed functional hypothal anic
anenorrhea for a nunber of years and have published
on sone of the basis for the anovul ation

If we | ook at sone baseline hornone
| evel s, knowing full well that many of these
hor mones are secreted in a pulsatile fashion, and
we conpare themto the early follicular phase
versus individual s who are anenorrheic on a
functional basis, we find that the LH is | ower,
about 8.5 versus 11.6 mUs. FSH is higher than LH
in our |aboratory nmeasurenents, so a reversal of
the LHFSH ratio that you mght see in the adult.

Prolactin levels generally are a little
| ower perhaps related to the circul ati ng estradi ol
| evel s, which can be | ower, but not significantly,
in this group of functional hypothal anmic wonen. |
will show you later on there are extreme forms,
such as anorexia nervosa, where the estradiol
| evel s are post nenopausal

Cortisol secretion is increased over a
24- hour basis suggesting that the stress response

has resulted in a nuch higher |evel of secretion of
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a stress type hornone, cortisol. There is usually
some decrease in T3. W didn't neasure reverse T3,
but | would suspect that reverse T3 woul d be
sonewhat el evated, and the T4 levels are somewhat
decr eased.

The yellow is the significant differences
versus wonen that have regul ar nenstrual cycles
during the early follicular phase.

So, these are sort of the hornonal I|evels
you might find.

[Slide.]

Here is an exanple of what we felt was an
eval uati on of the general overall stress picture.
On this graph is the serumcortisol |evels over a
period of tine as it begins to fall fromearly
nmorni ng to the noon hours.

The dashed hatched area represents the
normal levels of cortisol that we found in our
control popul ation, and these individual val ues
represent the hypothal ami ¢ anenorrhea, and you can
see with the exception of one individual, all of
t hem have much higher circulating cortisol |evels
al t hough they do all tend to have the sane diurna
variation in terns of the decrease towards the noon

hour .
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If we | ook at LH secretion in particular
wi th normal wei ght wonen versus hypot hal am ¢ wonen,
the nmean 24-hour LH levels are certainly |ower, but
not statistically significant, and they do overlap
wi th normal wonen.

The anplitude of the LH secretion, based
on pul satile analysis, shows a higher anplitude LH
in the hypot hal am ¢ wonen, about 8 m Us nmean in the
hatch bars, however, what is nost significant is
the frequency is significantly decreased versus the
normal wei ght wormen. So, this leads to an overal
reduction in the average 24-hour LH secretion
This is for functional hypothal am ¢ anenorrheic
wonen.

[Slide.]

There are other abnormalities in our
investigations that we found. This included, as
have alluded to, an increase in daytine corti sol
secretion and a distortion of the nelatonin
secretion that normally occurs nocturnally, an
i ncreased anplitude, and increased nel atonin
secretion overall.

There is also an increase in nocturna
secretion of growth hornone, and in individuals in

| ater publications, not fromour group, there was
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47
denonstration of elevation in
corticotropin-rel easi ng hornone levels in the CSF
fluid, as well.

So, there are a variety of other
neur oendocri ne abnornalities that are associ at ed,
not just isolated, to the gonadotropins.

[Slide.]

A second di sorder that can result in
amenorrhea is bulima, and these individuals are
generally female, 90 to 95 percent. It is very
hi gh among hi gh school and col | ege students, about
a 4.5 to 18 percent incidence, and this disorder is
characterized by individuals that essentially
consunme very large quantities of food over a short
period of tinme, followed by either food restriction
or self-induced vonmiting, or the use of |axatives
to get rid of the food | oad.

[Slide.]

The features that we found were
i ndi vidual s generally had irregul ar nmenstrua
cycles although the majority of themwere not
amenorrheic. Because of the self-induced voniting,
they did have effects of stomach acid on their
teeth, they may also have irritation in the

esophageal area due to the gastric acids.
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There may have been el ectrol yte
abnormalities due to the loss in stomach acid, as
wel | as | axative abuse, and individuals nmay use
various comnpounds |ike ipecac to increase their
sel f-induced vomting efficiencies.

[Slide.]

This individual, | think you all knowis
someone with extremely | ow LH and FSH and has
anorexi a nervosa, and is being studied.

[Slide.]

This is a psychosomatic disorder of a very
severe nature, characterized by extrenme wei ght |oss
of more than 25 percent bel ow i deal body wei ght.
There is essentially a body imge distortion
These individuals believe that they are fatter than
they truly are, and they have an intense fear of
gai ni ng wei ght .

The incidence varies dependi ng upon
centers reporting between 0.64 to 1 per 100, 000,
and the vast majority are femal e between the ages
of 12 to 30. O significance is this disorder has
a nortality rate of at least 9 percent in sone of
the reported studies, so this is a very extrene
exanple of a very serious illness with a high

nmortality rate in a very young popul ation
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[Slide.]

If we | ook at anorexia nervosa--and this
is a study that | did on one isolated patient who
was anenorrheic--you can see that the LH levels are
under 5 m Us, probably between 2 to 3 mUs, with
really virtually no pulsatile pattern that you can
di scern

We al so simultaneously measured ACTH. The
normal ACTH | evels in our |ab are between 10 and
15, and she does run into that range, however,
there are higher levels of ACTH that are above that
normal range.

In this individual, the cortisol secretion
is tonically elevated with no diurnal variation
over this 24-hour period of tine, so she has | ost
her normal diurnal variation in terns of cortiso
secretion.

[Slide.]

As with puberty and postpartum recovery
from anorexia nervosa foll ows that preprogramed
sl eep-associ ated increase in LH secretion, and this
is a study by Boyar |ooking at the reactivation
during recovery from anorexia nervosa with again
hi gh anplitude LH secretion followed by a | ower

anplitude LH during the daytinme hours.
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[Slide.]

The behavi oral features for anorexia
nervosa i nclude preoccupation with handling of
food. These individuals will weigh their food,
sometines they will weigh their vomt, they wll
wei gh their bowel novenents, so there is very
extreme abnormal behavi or

They oftenti nmes exercise bulimc behavior
and extrene calorie counting. Wen one asks them
what their waist is based on noving a pair of rings
on a broonstick, they will oftentimes distort their
wai st neasurenents to a considerabl e degree

They are very hyperactive in an effort to
burn up the calories. 1In that one individual |
studi ed, she was running up and down the stairs to
the GCRC, which is nine floors, and she was doi ng
it 30 or 40 times a day to try and increase calorie
burn. They have total anenorrhea, as well as
consti pation.

[Slide.]

Wth regards to physical characteristics,
they have coarse, dry skin. They have defects in
thermal regulation with hypothermia. Heart rate is
usual |y bel ow 60. Because of electrolyte

abnornmalities, and this could be a fata
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51
conplication, they can experience cardiac
arrhyt hm as.

They have | ow bone nmass and anem a, as
well as |ow white counts, and their hepatic enzynes
can becone el evated with prol onged starvation

[Slide.]

Wth regards to neuroendocrine
abnormalities that have been described, | nentioned
al ready the extrenely low LH l evels that | showed
you in that exanple, both LH and FSH, and these
woul d approach the sane | evels one would see with
Kal | mann syndrone or the isol ated gonadotropin
defi ci ency.

Their ACTH cortisol axis is inpaired, and
this may be in part due to the higher baseline
activity in their cortisol danpening the feedback
response. They have |low prolactin |levels, high
reverse T3, low T3 levels, and decreased 1G--1
| evel s despite increased growth hornone | evels.

So, these are very, very distorted in
terns of what the normal relationships are in both
the hypothal am c- pituitary-ovarian axis, as well
as the hypot hal am c-pituitary-adrenal axis.

[Slide.]

So, how do we put this aberrancy in GiRH
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LH secretion into perspective with regards to what
we have observed in individuals with functiona
hypot hal ami ¢ anenorrhea, individuals with bulima,
and exerci se-associ ated anmenorrhea, which | haven't
covered in great detail?

Qur feeling is that there is probably
envi ronment al, physical, and personal stresses that
have an increased effect on the endogenous
CRH ACTH-cortisol axis. In animal studies at |east,
this results in an increase in beta endorphin
activity, which has a negative inpact on GhRH
neuronal secretion

There may al so be effects on the dopam ne
neurons al t hough we are not quite sure, and this,
in turn, then reduces the pulsatile activity of the
GnRH neur onal system danpeni ng gonadotropin
rel ease, and our feeling is that this is a
reversi bl e process in these individuals as we
renove or nodify these life stresses

[Slide.]

Just to reiterate this point, this is a
group of individuals we studied with pituitary
Cushing's di sease versus a nornmal control. This is
the LH secretion over a 24-hour period. Notice

that in the Cushing' s disease patient, the axis is
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half of what it is on the normal control

You can see that there are very few, if
any, LH pulses during the day, and these are very
| ow anplitude, less frequent pulses in this
i ndi vidual with excessive ACTH secretion. It's
sort of an accident of nature with regards to high
ACTH out put.

[Slide.]

Wth regards to the organic defects that
Dr. Layman has gone through with regards to
genetics, he went through Kallmann's syndrone in
great detail, isolated gonadotropin deficiency.

There are other organic defects that
result in the same picture, and these are
individuals with a variety of pituitary tunors that
may destroy the gonadotropi n-produci ng capacity of
the pituitary gland, individuals that have sone
sort of infarction of the pituitary gland, such as
Sheehan syndronme, which is a postpartumpituitary
necrosis due to excessive bleeding with the
del i very.

I ndi vi dual s that have pituitary apopl exy,
which is infarction of the pituitary usually
associated with |l arge nmacro adenomas. | ndividuals

with enpty sella syndrome, which is a misnonmer in
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54
that in this syndrone, there is a defect in the
di aphragmati c drai nage of CSF fluid, such that the
CSF pressure is increased in the sella tursica, and
the pituitary, on its stalk, just cantilevers up
underneath the brain, so it is not inits normal
| ocation. In general, prolactin may be elevated in
these individuals due to the inpaired delivery of
dopani ne t hrough the stal k.

I ndividuals that have HV or TB nmay have
an infection that affects that pituitary
hypot hal amic area. A variety of head traumas where
there is abrupt acceleration of the head resulting
in partial shearing of the pituitary stalk as the
brain and the pituitary decelerate at different
rates in head trauma, and obvi ously, post-radiation
effects on the pituitary itself.

[Slide.]

Here is a clinical exanple of an
i ndividual with isolated gonadotropin deficiency.
There is two females here and a nale. Notice in
this 17-year-old, she is quite tall. The bony
epi physes do not close due to the |lack of sex
steroid estrogen being produced, and so you can see
that all three of these individuals have very |ong

bones, and there is absence of breast devel oprent.
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In this individual, there was sonme del ay
in pubic hair devel opment, but generally, we don't
see a delay in pubic hair developnment. Here is a
male with the sanme type of diagnosis.

If we do close-ups of the breasts, they
are usually Tanner Stage |, which neans that there
is very little breast tissue under the nipple due
to the lack of estrogen production fromthe ovary,
which is essentially at rest and unstinul at ed.

There is usually no delay in pubic hair
devel opment. This is Tanner Stage Il or Ill. In
this case, this is a Tanner Stage Il since the
pubic hair hasn't filled the entire | ower
escut cheon.

[Slide.]

Wth regards to the diagnosis of isolated
gonadot r opi ns deficiency, as Dr. Layman alluded to,
pituitary functions except for LH and FSH are

normal, they do not have any ot her organic defects.

Kal | mann's syndrome, which is a version of

this, is also associated with anosm a and mdline
def ect s.

These individuals, as | pointed on the
picture, are tall, slender, with long |inbs. The

treatment long termfor these individuals is to
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i nduce puberty wit sex steroid hornone repl acenent.
I ndividuals that require fertility would be treated
either with pulsatile GiRH, if there is a center
that does that, or injectabl e gonadotropins.

[Slide.]

Wth regards to the GhRH story, this is a
series of patients studied fromBill Crowey's
group | ooki ng at various doses of intravenous GhRH
at 25 nanograns per kilo, 75 nanograns per kil o,
and 100 nanogramnms per kilo, and this is their
estrogen and progesterone profiles during a
stinmulated cycl e.

As you can see, there are varying
responses particularly with regards to the ovarian
response to the gonadotropins that are generated
fromGRH Al of themseemvery simlar although
the progesterone production generally tends to
increase a little bit nore in the higher dose GiRH
groups versus the 25 nanograns. Here, you can see
some that have very | ow progesterone production
during the |luteal phase.

The opti mum doses for GhRH admi ni stration
has been established and they range at around 2.5
to 5.0 microgranms per pulse at about a 60- to

90-mi nut e pul se per day.
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Wth regards to the HP-A axis, what
have shown you is that the activation of the HP-A
axis requires a programof GiRH pulsatile activity
every 60 to 120 ninutes. There is a
sl eep-associated rise in LH and FSH, and
individuals with a sl ow wave GhRH wi | |
preferentially secrete FSH beta initially, and this
is seen in puberty and postpartum

The reproductive dysfunctions | have
di scussed, which is resulting in reduction of
endogenous GnRH secretion, are associated with
ei ther exogenous stressors, exercise events, or
eating disorders with anorexia being an extrene
form

This results in an increased ACTH cortiso
secretion and hyperactivation of this axis with a
reduction in GhRH pul satile activity.

Let me stop there and not go further

DR G UDI CE: Thank you, Dr. Liu, for this
really conprehensive review

I think you have clearly denonstrated the
het erogeneity of hypot hal am ¢ anenorrhea. Between
your talk and that of Dr. Laynman, there are | think
sonme sort of take-home nessages | think we all need

to be aware of, and that is that there are
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i ndi vi dual s who have extrenely | ow gonadotropins
and those who have rel atively | ow gonadotropi ns.

From sone of the studies |ooking at the
mut ati ons i n gonadotropins, you can have
i mmunor eacti ve gonadotropins or circulating | evels
that are measurable, but still have bio-inactive
gonadot r opi ns.

Questions fromthe Commttee

DR G UDICE: Wth this as a background, |
would Iike to take the lead and just asking you a
coupl e of questions.

One, can you talk briefly about |ow
gonadotropins, and | think this is germane to the
i ssue at hand today, and sonme of the assays that
may have changed fromthe 1980s to now and what are
| ow gonadot r opi ns?

DR LIU Mst of the slides that | showed
you, that nmeasured LH activity from Crow ey, Dr.
Boyar, and Yen's group, utilized a standard that is
no | onger available, which is the Second
I nternational Reference Standard that was put out
by the NTH and was a urinary standard.

We were neasuring essentially serum
speci es. Subsequent to that, the WHO has put out

other reference standards and, in fact, when you go
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back and re-run those seruns, the gonadotropins are
much | ower with the newer standards.

So, the nunbers that we see, that |
presented, are actually going to be lower if you
use the newer assays and the newer WHO st andar ds.
That is nmy understanding. But | don't know the
exact, | don't think anyone has worked out--anyone
could care to coment--no one has worked out the
translation between the old Second | RP Standards,
which a |ot of the research |abs are using, versus
the new comerci al WHO St andards.

DR. G UDICE: | have one other question
and that is, the data that you showed on GnRH
pul satility in replacenment of GiRH with the punp,
the Lutrepul se was the commercial punp that was
available, this is IV adninistration, | am
wondering if you could just comrent for the group
about the availability of this and essentially
ei ther gonadotropin replacenent or gonadotropin
suppl enentation in the setting of |ow
gonadot r opi ns.

DR LIU There are only very snall
nunbers of groups that have had a great deal of
experience with intravenous GnRH, Nanette Santoro

fromBill Crow ey's group, nyself, and Dr. Philip
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Corey [ph] in Italy are some of the ones that cone
to mind that have done a fair nunber of GhRH
cycl es.

That particul ar approach works very well
if you are very experienced, but if you are doing
one or two cycles a year in the isolated individual
with | ow gonadotropins, it is extremely difficult
to keep the IV in place. As you saw, the sub-Q
admi ni stration does not work well, if at all, and
so when the IV infiltrates, what you end up with is
essentially a sub-Q adm nistration pattern.

So, a lot of tines when we do see coupl es
referred to us for IV GhRH, it is because they have
had troubles with the 1V access on a long-term
basis, because it takes about 14 days to achieve a
dom nant follicle.

The other issue | think is the
availability of the Lutrepulse. As far as | know,
it is no longer being supported at |east here in
the United States. | don't know if Philip Corey
has conti nued support in Europe, but it was
manuf actured by Ferring using the Ferring Cycl omat
was the one originally, was the pul satile punp.

DR. G UDI CE: Thank you.

Dr. Hager and then Dr. Keefe.
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DR HAGER Dr. Liu, as a followup to Dr.
Gui di ce's question, in partner to our
consi derations, what |evel of LH and/or FSH would

you accept to differentiate FHA from | HH?

DR. LIU | don't think that you can find
an absolute level. 1In general, the functiona
hypot hal ani ¢ amenorrhea wonmen w || have hi gher

gonadotropin levels than IHH, but | think you will
see sone overlap, so, for exanple, the IHH | ess
than 1.2 has been used in this particular trial
That is an appropriate cutoff.

For FHA, you will find some wonen at the
sane level, that mimcs it, but nost will be above
that level. A level of 5 again, this is based on
the new assay and not the old assay. The old
assay, the nean was 8. sonething. In our
particul ar study, | believe it was over 40 wonen
with functional hypothal am ¢ amenorrhea

So, | don't know how to translate those
nunbers to the new one, but | would assume 5 woul d
be an approxi mate | evel for those.

DR. G UDICE Dr. Keefe.

DR. KEEFE: | have two questions rel ated
to the nocturnal LH pulses that one sees

physiologically, as well as with recrudescent to
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the reproductive system and pat hol ogi cal states.

The first is | always see the LH secretion
measured. What is happening with FSH, does it ever
go up at all?

The second one is has anyone attenpted to
m m ¢ that nocturnal LH when using the Lutrepul se?
You can inagi ne, you know, you show that there is
some di sconnect between the growth hornone and
I GF-1, and, of course, at night, there are
el evations of growth hornone, so you can inagi ne
physi ol ogic rationale for why hitting with GhRH at
night, at least during the early phase, m ght have
sonme advantages. So, those are two related
questi ons.

DR LIU Wth regards to FSH, it does
increase, and let nme show you that slide if | can
find it.

It does increase, but not as dramatically
as LH because the half-life is much | onger for FSH
Here you can see the FSH go up, and here, it slowy
i ncreases, so you see both go up, but the FSHis
much nmore minimal than the LH. It may be
reflecting the pituitary secretory capacity. It is
reading the signal, but it may not be able to

manuf acture the FSH as quickly and release it as
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qui ckly as the LH, so that is nunber one.

What was the second question?

DR KEEFE: The second was a biol ogic
intervention, you know, if you intervene with
gonadotropin or GhRH pulsing at night initially, do
you gai n any advant age?

DR LIU  The answer is probably no, you
don't gain any advantage. This is purely a
physi ol ogi ¢ programthat | am pointing out, that
this is what happens in the natural instance.

G ving GhRH at night versus during the day probably
has no bearing on the pituitary LH production

provi ded you have already prinmed the pituitary
sufficiently to get its stores of LH and FSH up

DR KEEFE: Has it been tested?

DR LIU It hasn't been tested.

DR. KEEFE: Because you could inmagine if
this growth hornone peaks at night, as well.

DR LIU Right, and growt h hornone nmay
have an augmenting effect, right, | understand, but
it hasn't been tested. The problemis we don't
have a good handl e other than to say that you need
about seven days of exogenous GhRH prinming to get a
nore robust LH FSH response.

DR. d UDI CE: Dr. Rice
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DR RICEE Dr. Liu, this may not be a fair
question to you, but Dr. Layman sort of alluded to
this earlier, about data that suggested FSH is
necessary to maki ng androgens. Are you famliar
with what data he was referring to?

DR LIU Could you repeat the question?

DR RICEE He alluded in his talk that
there is sone data out there that suggests that FSH
is necessary, may be necessary to mmke androgens.
Do you know what data he was referring to?

DR. LIU No, | don't. If we |look at the
worren t hat have FSH receptor defects, there is a
Fi nni sh group of wonmen with prenmature ovarian
failure. They have normal FSH, actually, extrenely
hi gh FSH |l evel s, but don't respond at the ovarian
| evel . They do make androgens, but the FSH
receptor functionality is not totally ablated in
those individuals, so | don't know if that answers
your question. It is not a black and white issue.

DR. G UDICE: Dr. Macones.

DR. MACONES: Dr. Liu, just in followup
to Dr. Hager's question, you nentioned an LH cutoff
of perhaps 5 to differentiate functional from
idiopathic, fromIHH and it sounded like there is

still going to be sonme overlap even with that
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cut of f.

I was wondering if there are any clinica
criteria or additional criteria that you could use
to further refine that distinction between the two
groups.

DR LIU W did not use gonadotropins as
the criteria for classifying people with functiona
hypot hal am ¢ amenorrhea for those studies, and
don't think people have used it since then either

It is primarily a stereotypic where they
meet certain lifestyle criteria associated with
anenorrhea, so anenorrhea really is the initia
screening point, and then we went through to
i nvestigate whether there were any other organic
causes for the anmenorrhea.

Wien we found none, we then | ooked at the
hi story to subcl assify what other conmon features
were in those individuals, so we did not use
gonadotropin as our initial cutoff, and we | ooked
at gonadot ropi ns obviously as the cause of their
anenorrhea, but not as the classifying criteria.

DR GUDICE As a followup to that, for
worren who have functional hypothal am ¢ anenorrhea
where the gonadotropins, at least in the ol der

assays, hovered around 8, and nobst of us woul dn't
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66
be so shocked at the 5.

It is still clear, though, that they need
gonadotropi n suppl enentati on, so there needs to be
sone additional amounts, and having a specific
cutoff, | think, is perhaps desirable for trials,
but clinically, in practice, there is such a range
that it is often really not ignored, one just goes
ahead and does the suppl enmentation

Any additional questions for Dr. Liu?

DR LIU Can | nake one nore comment?

DR. GUDICE | think so

DR LIU  What you are neasuring really is
a noving target because it's a pulsatile FSH and LH
secretion, so if you happen to draw the bl ood
sanpl e at the peak, that may change, and if you
draw it at the trough, it may change, so you have a
huge- - because the anmplitudes are 4 to 8 mUs, so
you can have various time points on that curve when
you draw the LH. That is why it is so hard to
establish a clear gonadotropin threshol d.

DR G UDICE: Yes, Dr. Crockett.

DR CROCKETT: | just have a clarification
question. Right nowin patients with FHA it is
very common for us to treat their synptons with

oral contraceptives to replace the estrogen that
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they don't have.

I am wondering if you remove the need to
cause themto ovulate for pregnancy, is there other
benefit to giving the LH or FSH, or could you
comrent on just the difference between substituting
GnRH versus the pituitary | evel versus the end
organ | evel ?

DR. LIU The physiol ogic repl acenent
woul d be ultimtely the best thing, however, we
have no way of giving that decapeptide
physi ol ogi cally wi thout either an IV node or some
other drug delivery neans.

So giving the target tissue the steroid,
which is what is the downstream event is the nost
appropriate, so for long-termreplacenent, | would
treat these individuals very simlar to what you
m ght do for |HH

DR G UDICE: Dr. Keefe and then Dr.

St anf or d.

DR. KEEFE: As you can figure out, we are
trying to get at this issue of the diagnosis, the
di agnostic criteria, even though there are not
explicit criteria avail able.

In your clinical practice, when do you

decide to give a trial of clomphene citrate versus
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exogenous gonadotropi ns for sonebody is at the
borderline range, what criteria do you use besides
t he gonadotropi ns, which you have pointed out are
kind of tricky?

DR LIU | ama cheapskate, so because of
cost issues, | always go with a chall enge of |ow
dose cl omi phene citrate--and there is no clinica
data published, | can say that upfront--1 use a
hal f a tablet of clom phene citrate based on ny
know edge base that in a | ow estrogen environment,
cl om phene acts as an estrogen agonist, so | don't
want to give a very high dose of clom phene because

it may end up suppressing.

So, | would use a | ow dose for one to two
cycles to see if there is any response. |f there
is no response, then, | nove to gonadotropins, so

it's just a clinical trial

DR GUDICE: Dr. Stanford.

DR. STANFORD: It seens |ike you nentioned
a variability of baseline LH nmeasurenments. It
seens |ike one way to address that m ght be to draw
a level and then routinely draw another level 30 to
45 mnutes |l ater.

I amjust wondering if that has been done

and how t hat worked out.
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DR LIU It has been proposed and | am
sure it has been done for some studies, but | don't
recall the levels that they got. There have been
sone protocols in which three serial sanples and
then they were pool ed, and then you neasured the
pool ed speci nen.

DR GUDICE: Dr. Liu, | would like to get
back to Dr. Keefe's question about your clom phene
chal  enge. Can you give us sone idea of how
frequently you actually have a positive response to
t hat ?

DR LIU In ny experience, it is about 30
percent will respond to very | ow dose cl oni phene
citrate, and it is really truly not a cl oni phene
challenge as we use in routine IVF, so it's a very
| ow dose, about a half-tablet for five days, and we
just neasure either follicular response or LH surge
dependi ng upon the individual's ability to neasure.

DR G UDICE: And "follicular response,"
you mean size of follicles and estradiol |evel?

DR LIU  Correct.

DR. G UDICE: Thank you

Any ot her additional questions? Dr.

Keef e.

DR KEEFE: Have you ever had occasion to
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| ook at the ovaries of these patients that have
severe hypot hal am ¢ anmenorrhea? What stage, are
they at the non-growi ng stage or are sone

conmi tted?

DR LIU You will actually see antral
follicles in them but you will not see follicles
probably above 7 nmillimeters if they are truly
qui escent and their amenorrhea has been nore than
about six months, so the volune will be reduced
conpared to soneone who is in the normal cycling
category in the early follicular phase.

DR. G UDICE: Any additional questions

fromthe committee?

If not, | would like to thank Dr. Liu for

his presentation and participation.

Before we go on, in our flurry to have Dr.

Layman finish his talk before he had to |eave,
actual ly inadvertently passed over Dr. Shanes
opening remarks, so if you have any opening
remarks, would you pl ease share themw th us now.
Qpeni ng Renar ks

DR. SHAMES: | just had sone brief
remarks, first, to thank you for yesterday's
session. | think we will find it very useful in

fornul ati ng a gui dance which hopefully wll make
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devel opnment of these drugs nore efficient.

Secondly, since | find | amanswering a
| ot of questions about process and regul ations, |
just wanted to very briefly give an overvi ew of
what is going on today, which is that we revi ewed
the application that you are all seeing, this
particul ar NDA

We reviewed the informati on and data from
the trials that were presented and found that it
did not provide, in our jargon, as wll be
expl ai ned, substantial evidence to be approved.

The Division found that it was not
substantial evidence. Wen that happens, the
sponsor is given the opportunity for various forns
of appeal of our decision, and in this case, they
can appeal above our level, to higher levels in the
Center for Drugs, or they have the option of
presenting their information to an advisory
conmi ttee.

So, what is happening here is they are
going to present their view of the information and
we are going to present our view of the
i nformati on, and then we are going to ask you for
your input regarding that.

I just wanted to give a little background
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about what exactly we are doi ng here today.
Thank you.
DR. @ UDICE: Thank you
Commi ttee Di scussion

DR. G UDICE: There was sone di scussion
sort of post hoc yesterday by sone of the committee
menbers, and then this norning at breakfast,
regardi ng sone of the recomrendati ons that we have
made for the guidance docunent.

In particular is the issue--and | hate to
raise this again, but since it has been very nuch
under discussion--the issue of pregnancy as the
out cone for gonadotropins and the issue of the
i ndi cati ons.

Sone conmittee nenbers have expressed the
desire to have a brief discussion this norning
about this. The issue of pregnancy, just to cut to
the chase, has to do with certainly that is the
goal of gonadotropin therapy for infertility.

We, and nmany nenbers of the committee,
felt it inportant that this nmessage be sent to the
FDA that if there is no flexibility in outcone, and
pregnancy becomes the gold standard, that the n
that is required for nost pharmaceutical trials is

going to be so large, and the expense so high, that
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we may actually end up with few, if any, trials at
all, which of course would be counterproductive to
the goals of the physicians and the patients.

So, | would like to devote maybe about
five mnutes to this discussion, and for those of
you who bent ny ear last night and this norning,
woul d invite you to please turn on your nicrophones

and begin a brief set of conments.

Dr. Crockett.
DR. CROCKETT: | would just like to
address this question to Dr. Shanes. | was

wondering if you could please, for the benefit of
the conmittee, explain how the indications are

deci ded, how your breakdown for the indications are
done, and why it is inportant that it is done the
way it is.

DR. SHAMES: Well, | can answer that in a
general sense. First of all, the guidances are
only recomendati ons as we have been sayi ng here.
The gui dances are often general, there is a |lot of
wi ggle roomin the guidances, that is just the way
they are.

These are not regulations or rules or
| egal ly binding. The purpose of these guidances is

merely to increase the efficiency of the
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devel opnment of the products, so that sponsors have
some general idea of how to develop drugs in a
general sense, for the bulk of the drugs, say, in
this situation.

We al ways are aware that there are
exceptions and especially when there are small
popul ati ons, we understand. Snall popul ations or
outconmes that are very long, and we recogni ze that,
so if there are snall popul ations or outcones that
will be long or burdensone, we understand that we
don't want to nake the devel opnent so costly that
it will be essentially inpossible to develop the
drug.

So, | think I amtrying to assuage your
fears of this in that what we asked for yesterday
are sort of general guidelines, because we haven't
done that really in a long period of tine,
certainly since Shelley and | have been here.

We do wel cone exceptions. | nean we are
flexible, you know, it's a flexible thing, because
these are not set in stone, and they are not
regul ations, they are just nmerely reconmendations
that we give as gui dances, and peopl e can cone
before they even start devel oping the drugs and

talk to us about exceptions.
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As far as the indications, generally, it
is best, it nakes the nost sense to formulate the
trials, so that the endpoints for the trials
correlate with the indications, but that can be
changed also. | nean we can | ook at individua
cases and have individual indications.

Part of the reason we try to make these
standardi zed i s because we have sone obligation not
to be arbitrary and capricious in a sense, which
sponsors call "unfair." W try to be as standard
as possible, so we are not accused of treating
peopl e or sponsors differently, so that is why we
have to have some standardi zation in these
situations.

DR CROCKETT: | guess what | hear you
saying is instead of having a general indication,
say, for ovulation induction and augnmentation, it's
advant ageous when they are acting with sponsors to
have the indications broken down into nore specific
categories, because it offers them an opportunity
to better target their research

DR SHAMES: As we discussed, we do have
to take into account what is going on at the nonent
in the particular area, what the science is in the

particul ar area, so that goes into what the
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i ndi cations are al so.

This can be altered, these gui dances, even
if we have a guidance that is not draft, is
actually a final guidance, still, if the science
changes, we can alter the indication at that point.

DR GUDICE: Dr. Stanford and then Dr.
Keefe and Dr. Toner

DR. STANFORD: It just seens to me that
the indications ought to match the main outcone,
and in this particular case, if the outcone is
accepted of follicular devel opnent, which is
anot her discussion, and if it is effective for
that, which is another discussion, but if that were
all the case, then, it seens to nme the indication
shoul d not be for the induction of ovulation, but
for the induction of follicular devel oprment.

I nean it should just reflect what the
output was. That would be ny take on it.

DR. G UDICE: Thank you

Dr. Keefe.

DR KEEFE: W are kind of picking up
where we left off yesterday. Both of the
presentations that Jimand | nmade enphasi zed t he
di sconnect between follicular devel opnment and

outcone, that there are is so nany factors that are
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egg-specific, enmbryo-specific, and that to target

t he pregnancy outcone woul d conprom se t he

devel opment of novel drugs that may well be equally
good and spur conpetition and open options that
have ot her advantages, conveni ence, and ot her
factors.

So, | think the proposal we left with was
that we are reconmmendi ng the indication be
multifollicular devel opnent for pregnancy instead
of and pregnancy, |eaving that w ggle room overt
and cl ear.

DR G UD CE: Dr. Toner.

DR TONER | think the issue is really
one of trade-offs. Clearly, a pregnancy endpoint
is closer to the desired goal of the therapy, but
as a practical matter, we it woul d probably
i ncrease sanple size for nost studi es about
10-fold, from 100 to 1, 000.

The precedence has been in this country
for sponsors to pay for such cycles of nove
therapies, which in this country are typically
$10, 000 a crack. So, 10,000 tinmes 1,000 is 10
mllion as a study, and | amnot paying that bill,
and | don't nean to be facetious, but in the end,

our patients are paying that bill
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So, as one of the considerations here,
think you have to recognize that this will make
drugs nore expensive, and to the extent that you
bel i eve using the pregnancy endpoint is worth that
extra cost, then, you stick with the pregnancy
endpoint, but |I think you have to at the sane tine
admt that there is a cost to the patients for that
endpoi nt ..

DR. @ UDICE: Thank you

Dr. Sl aughter

DR. SLAUGHTER: | just wanted to coment a
little further what Dr. Shanes and also Dr. Keefe
have said. W take into consideration the clinica
rel evance of the indication. In other words, the
i ndi cation should nean sonething clinically.

Wth respect to follicular devel opnent, |
think Dr. Keefe has said we don't know what that
means for pregnancy or there are sone questions
about the distal relevance to pregnancy, so
therefore, if you use that as a surrogate, the
ultimate outconme is to | ook for pregnancy, the
surrogate or the reflection of the surrogate in the
i ndi cation ought to have direct clinical relevance.

We do have sone flexibility. | think we

heard very clearly yesterday that you think there
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shoul d be sone flexibility in the outconme or the
i ndi cation of pregnancy as it relates to wormen with
Goup I.

So, | think as far as both Dr. Shames and
| can persuade you, putting this in a guidance
docunent is not law, there is sone flexibility. W
are able to |l ook at sone things on the case
presented to us and nake appropriate or rel evant
adjustnents in the ultimte indication.

DR. G UDICE: Thank you

Dr. Enerson, Dr. Brzyski, and then Dr.

Ri ce.

DR EMERSON: | think that if we are going
to invoke econonmics in this, we also should invoke
the econom c cost of approving a drug that is not
really effective for what people want it for, and
that you are paying for whether you like it or not,
and that is a nmuch greater econom c cost to society
than the cost of mounting a clinical trial where
per-patient costs of $10,000 is really quite
routine.

DR G UDICE Dr. Brzyski

DR. BRZYSKI: | was trying to think of
exanples fromother situations to try and enlighten

myself. | don't knowif it is relevant, but | just
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t hought of the issue of say there is experience
with fluoride self-limtation for increasing bone
density, so if that is the indication, then, I
think that could be approved to increase bone
density, but when patients start getting prescribed
fluoride and they have nore osteoporotic fractures
in that setting, then, is that a good thing?

Vell, it did what it was supposed to do,
it increased bone density, but clinically, it had a
negative effect on the patient quality of care, and
is that a situation that the FDA and that the
committee would feel confortable with setting a
precedent for.

Now, | can't say, | nean there has not
been any experience with ovulation induction drugs,
for instance, that woul d make peopl e ovul ate or
stimulate follicular devel opment, but actually
impair the opportunity for pregnancy, but you could
i magi ne that those types of drugs could come al ong.

DR. G UDI CE: Thank you.

Dr. Rice and then Dr. Lew s.

DR. RICE: VYesterday, we were presented
with some | think very clear evidence fromour two
presentations that showed us that follicular

devel opnent does not lead to pregnancy in different
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subgroups of patients, and there are severa
vari abl es that inpact that.

So, if we are trying to advance or inprove
our ability to assist patients with their end goal,
and that is pregnancy, then, it would seem
appropriate for us to re-evaluate the criteria
under whi ch we are approving nmedi cations that can
go beyond follicular devel opnment, and that is to
pregnancy, because we all know t hat when those
patients cone in to see us as clinicians, yes, they
may be excited they develop a follicle, but what
they really want to know if this is going to assist
themin achieving their long-termgoal, and that is
pr egnancy.

The second coment that | will make, and |
hope this does not offend the conmittee nenbers,
but I think that we nust be very careful about our
subgroup conversations and that this is the forum
in which to have conversations in which we discuss
the issues that are relevant to making these
guidelines to the commttee--or the FDA, excuse ne.

DR. G UDICE: | think perhaps the reason
there were subgroup conversations is because there
was an el ement of uncertainty at the conclusion of

yesterday, and | agree with you, it should have
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been brought up in this forum but | amglad that
we are having this discussion today, so that there
wi Il not be subsequent subgroup conversations.

Dr. Lew s.

DR. LEWS: Thank you. Yes, we did visit
much of this terrain yesterday, but clearly,
preghancy is the bottomline, that is what the
patients want, it is not follicular devel opnent,
and if you have a sufficient sanple size, | think
i ssues about individual egg quality should be taken
care of with random zati on.

I would also remind the coimmittee that
these are all international compani es producing
these nedications, they operate in a variety of
countries where it may not be so expensive to run
clinical trials, and clearly, the drugs are much
cheaper in other countries. The reason for that--I
mean there are a |l ot of reasons for that.

So, | do think our patients pay the cost
if we approve ineffective drugs, and | think we
ought to stick with pregnancy as the standard
except as we agreed yesterday, in cases of Type 1
anovul ation where it is rare and it's unrealistic
to expect that we are going to get a large n to

prove efficacy.
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DR G UDICE Dr. Hager.

DR. HAGER It was my inpression yesterday
that a great deal of latitude was offered in our
suggestions. | felt that it was very broad and
reiterating the WHO- I category where follicular
devel opment was certainly an option for those
st udi es.

But | just want to remind us that we al so
reviewed not only follicular genesis, but we
revi ewed ovul ation, chenical preghancy tests,
progressing on to gestational sac with fetal heart
motion, so | believe what we were sayi ng was that
in WHO- | category, the developnent of follicles is
certainly a way to evaluate the efficacy of
therapy, but there are steps higher related to
ovul ation that would fall into that sanme category,
that what we are really looking at for an ultimte
endpoint in the other categories, assisted
reproductive technol ogies, is a gestational sac
with fetal heart notion.

DR. d UDICE: Thank you. | am assum ng
there are no nore hands, that everyone has gotten
what ever they have had on their chests now of f
their chests.

Dr. Emmi, you have one nore conment.
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DR EM : | believe that when everybody
| eaves the table with a little bit of thought about
what they felt should have happened, it usually
means that you have conpromi sed, and | feel that
the clinical pregnancy rate was a conprom se
anongst the two groups for the appropriate
endpoi nt, which is actually pregnancy.

DR. G UDICE: Thank you

We are running a little ahead of time, so
what we would like to do is take break now and
return at 10:30, so the sponsor can begin their
presentation at 10:30. Thank you

[ Break. ]

DR G UDICE: The next series of
presentations will be the sponsor presentation by
Serono, Inc.

The first speaker is Pamela WIIianmson
Joyce, who is the Vice President of Regulatory
Affairs and Quality Assurance in Serono in the
United States.

Her topic is Introduction and Regul atory
Hi story.

Sponsor Presentations (Serono, Inc.)
I ntroduction and Regul atory History

M5. WLLI AMSON JOYCE: Cood norning. M
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nane is Panela WIIlianmson Joyce and | am Vice
President of Regulatory Affairs and Quality
Assurance for Serono.

I would like to thank Dr. Cuidice and the
menbers of the Advisory Comrmittee, as well as the
menbers of the Food and Drug Adm nistration, for
the opportunity to be here today to share the
clinical devel opnent results for our programin
Luveris, a reconbinant | uteinizing hornone.

[Slide.]

The proposed indication for Luveris is as
follows. Luveris (lutropin alfa for injection)
adm nistered with follitropin alfa for injection,
is indicated for the stimulation of follicular
devel opnment in infertile hypogonadotropic
hypogonadal wonmen with a profound LH deficiency as
defined by a level of LH of less than 1.2 | U L.

G ven the earlier discussion, | would like
to take this opportunity to clarify the indication
I n August of 2003, Serono proceeded to subnit an
anmendnent. We thought this might be good for two
reasons.

First of all, this indication is
consistent with the clinical devel opnent program

over the last 10 years in studying LH and
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stimulation of follicular devel oprment.
Additionally, it is inportant to note that this is
al so consistent with the indication that is
currently approved in 46 other countries outside of
the United States.

[Slide.]

A brief overview of our presentation
follows. After ny introduction and overview of the
regul atory history, | will invite Dr. Jerone
Strauss fromthe University of Pennsylvania to
speak on the need for and the rule of LHin HH
worren with a profound gonadotropin deficiency.

Foll owi ng Dr. Strauss, Dr. Paul Lanmers,
Chief Medical Oficer for Serono, will share the
clinical developnent results in terns of efficacy
and safety of Luveris.

Following Dr. Lamrers, Dr. Nanette Santoro
from Al bert Einstein College of Medicine in New
York will present the clinical perspective and
benefit/risk of |uteinizing hornone in these wonen.

Finally, I will conclude the presentation

[Slide.]

Luveris is a luteinizing hornmone produced
by reconbi nant DNA technology. It is presented in

| yophilized 75 U vials and can be
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1 sel f-adm ni stered by subcutaneous injection

2 [Slide.]

3 Luveris is currently approved in 46
4 countries outside of the United States includ
5 the European Union

6 [Slide.]

7 It is inportant to note for severa

8 reasons that FDA's O fice of O phan Product

9 Devel opnent has designated Luveris to be an orphan

10 drug. Specifically, in the United States, the

11 orphan drug regul ati ons provide incentives to

ng

12 sponsors for the devel opnent of drugs which are

13 intended to treat rare di seases and conditions.
14 In the United States, that is defined by a
15 preval ence of |ess than 200,000 patients. In this

16 case, the preval ence of hypogonadotropic

17 hypogonadal women is estimated to be between 2,800

18 and 5, 600 wonen.

19 Furthernore, in ternms of profound LH

20 deficient patients, the nunber of women is indeed

21 even smaller. This further points to the

22 challenges in developing drugs for rare conditions.

23 [Slide.]

24 Back in the early 1990s, Serono recognized

25 that for many wonen, FSH al one was sufficient
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their gonadotropin treatnent regi men, however, we
al so believed that there was a role for LH
specifically in the hypogonadotropi c hypogonada
popul ation. Therefore, we requested a neeting with
the Food and Drug Administration--this was a
pre-I ND neeting--in order to seek advice on a
clinical devel opment program of using |uteinizing
hormone in treatnment of HH wonen

The clinical devel opnment program was
agreed to be two, Phase I[1/111l studies that were
intended to be essentially the sane in clinica
design. The endpoint for those studies in terns of
registration was agreed to be follicular
devel opnent.

The first study, Study 6253, was conducted
in Europe and Israel. This study, as Dr. Lammers
will share, was of the truly profoundly
LH-deficient patient popul ation

St udy 6905, which was conducted in the
United States, and al so therefore filed to the I ND
was intend to reflect essentially the same patient
popul ati on, however, given the rarity of the
condition, it was difficult to enroll and therefore
a deci sion was made to broaden the inclusion

criteria for the U S Study.
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In hindsight, this was not the best
deci si on because in the end, therefore, the
popul ation studied in the two clinical trials were
no | onger the sane.

In March of 1999, both clinical trials
were conpl eted and the data were shared with the
Food and Drug Adninistration, who at that tine had
poi nted out that given the fact that the two
pati ent popul ati ons were no |onger identical, they
would like us to performa confirmatory Phase ||
trial.

This confirmatory Phase Il trial was our
Study 21008, which will serve as the basis of
registration, and Dr. Lammers will share that with
you.

It is inportant to note that there were a
consi der abl e anpbunt of discussions during the tine
that we presented the initial data and then,
therefore, agreed to conduct that Phase Il trial

Fol I owi ng conpl etion of the trial, we
requested another neeting with the FDA, and we net
with the Division in Decenber of 2000. This was a
pre- NDA nmeeting where the results of the safety and
efficacy of Luveris were shared.

At that point in tinme, there were no
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concerns expressed to us by the Division and, in
fact, a comment was nmade that we had indeed
conducted the trial as had been requested, and that
woul d be viewed favorably.

G ven that, we proceeded to subnit the NDA
in April of 2001.

[Slide.]

In March of 2002, we received a Not
Approvabl e letter, which indicated that we had not
provi ded sufficient evidence to support the
efficacy of the 75 | U day dose, and the Division
had requested that we conduct another Phase |1
confirmatory tri al

In this instance, the request was that the
trial again be efficacy versus placebo, as in the
previous trial, that the indication be for
ovul ation induction using P4, and that this al so be
a dose-rangi ng study which would include a placebo
arm the proposed 75 | U day dose, and another dose,
| ower dose, either 50 or 25 | U day.

Fol | owi ng the recei pt of the Not
Approvabl e | etter, Serono requested a Type A
meeting in order to hear fromthe agency the
concerns with regard to approvability, and one of

the concerns which we will speak to today, although
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prospectively defined in the protocol, was told the
fact that cycle cancellation due to risk of CHSS
shoul d be considered an efficacy failure.

In January of 2003, we net with the agency
again to tal k about what possibilities there were
for us to provide any additional information to
help clarify the concerns. At that point in tine,
the Division agreed and we agreed, mutually agreed
that it would be prudent to bring the information
for Luveris before an Advisory Conmittee.

[Slide.]

One thing | would Iike to take note of,
whi ch happened subsequent to the review, is that in
April of 2003, as discussed with the agency, we
amended our NDA to include additional results from
an extension study.

The extension study, 21415, was a
followon to the original pivotal trial, and this
was i ntended to provide an additional three cycles
of treatment to patients in order to allow themthe
opportunity to becone pregnant and to gather
additional data in terns of safety, efficacy, and
pr egnancy.

[Slide.]

A few of the topics that we would |ike you
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to consider in your discussions today.

Is there a need for recomnbi nant
| uteinizing hornone? W believe that sone of the
speakers that presented yesterday, as well as
speakers that will present in just a nmonment, will
clearly indicate that there indeed is a need for
reconbi nant | uteinizing hormone in treatnment of
these patients.

Has the appropriate patient popul ation
been defined? Sone initial discussion has taken
pl ace earlier today on that.

Has a safe and effective dose been
identified? Specifically, the 75 | U day dose. Dr.
Lamrers will share that we indeed believe that the
75 U day dose is the effective and appropriate
dose for these patients.

Is the conposite primary endpoint of
follicular devel opnment an appropriate endpoint to
assess efficacy in this specific patient
popul ati on?

[Slide.]

Further, to consideration of the efficacy
endpoi nt, again, how should one consider in terns
of anal yses cancellation of cycles and al so

pr egnancy?
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Finally, do the data that will be shared
with you today in terns of safety and efficacy
support Luveris to be approved in this proposed
i ndi cation, and shoul d another Phase I|I1,
doubl e-blind pl acebo-controlled clinical trial be
required in order to grant approval of Luveris?

Certainly, although not first and forenost
in these considerations, it is inmportant to note
specifically with regard to this patient, given the
rarity of the condition and the anobunt of tine that
each of our previous clinical trials have taken to
conduct, that we would estimate that to do a tria
as requested, using ovulation rates and the three
arms doubl e- bl i nded, pl acebo-controlled, is
estimated to take an additional 195 patients.

W estimate it would take at |east five
years to conplete that trial

[Slide.]

As | close, | would like to share with you
the nanes of some of our external consultants who
are here with us today. Although some of those
fol ks may not be speaking, they are available to
respond to questions that you nmay have.

First, Dr. Sarah Berga from Enory

Uni versity School of Medicine. M chael Dianond
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fromWayne State University in Detroit, M chigan
Dr. Gary Koch, who is our statistical consultant.

[Slide.]

Dr. Bert Spilker. Dr. Bert Spilker is
co-founder and former President of O phan Medical,
and has extensive experience in the devel opnent and
commerci alization of drugs intended to treat rare
condi tions and di seases.

Dr. Nanette Santoro, Professor and
Director, Division of Reproductive Endocrinol ogy at
Al bert Einstein College of Mdicine.

Jerone Strauss fromthe University of
Pennsyl vani a.

I would also like to take this opportunity
to note that both Drs. Berga and Santoro were
clinical investigators during our clinica
devel opment program for Luveris. Both have
extensi ve experience in treatnment of HH wonen
i ncluding those who are profoundly LH deficient.

Wth that, | would like to invite Dr.
Strauss.

Need for and Role of LH in HH Wnen
wi t h Prof ound Gonadotropin Deficiency

DR STRAUSS: Thank you

We heard two excellent presentations this
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nmorning that are relevant to the issue of the

pati ent popul ation for which the sponsor is seeking
approval of its drug, and | would like to share
sonme additional thoughts regarding the role of LH
in follicular devel opment and why it is needed in
the treatnment of infertility with wonmen who have

pr of ound gonadot ropi n defi ci ency.

[Slide.]

I want to touch on the heterogeneity, the
pat hophysi ol ogy of this disorder, and the
significance of that to clinical nmanagement, the
consequences of profound LH deficiency, briefly on
our current therapeutic options, and then sone
comrents on the unmet nedical need.

[Slide.]

As we heard this norning, HH can be caused
by disorders in the central nervous system
hypot hal anus, pituitary, or both the hypothal anus
and the pituitary gl and.

[Slide.]

It was nentioned that this is a very rare
disorder and it's heterogeneous. Let ne share a
vignette with you that relates to the rarity of the
condi tion.

The University of Pennsylvania was a
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participant in the sponsor's confirmatory tria
21008. W have nine reproductive endocrinol ogi sts
on staff who have 18- to 20,000 patient contacts
per year, and even with that volune, we were only
able to identify a single patient to participate in
that trial. It basically says these individuals
are as rare as hen's teeth.

I would also like to point that Dr.
Layman, in his excellent discussion of HH didn't
specifically point out that there is a significant
sex difference in the occurrence of this disorder.
He tal ked about sone significant nunbers of
patients, but you have to recognize that HHis five
times nore comon in males than females.

Het erogeneity was touched upon by the two
previ ous speakers, and that is inportant with
respect to clinical nanagenment. It can span from
pan- hypopituitarism and those individuals may
requi re gonadotropi ns and additional treatnent,
such as growth hornone, to achieve follicular
devel opment and to pregnancy.

There is the isolated severe gonadotropin
deficiency, which we are going to discuss a little
bit later in greater detail, and noderate

i mpai rment, which may be treated with, for exanple,
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FSH al one.
But it is the severe

gonadotropi n-deficient patient which is the topic

of today.

[Slide.]

How do we identify these patients? That
has been touched on earlier. First of all, we have

to recogni ze that these patients have very | ow
gonadotropin levels, low FSH, very |low LH, and they
are al so chronically hypoestrogenenic.

So, to capture the diagnosis, we have to
use clinical judgnent and oftentines the history
and physical examination is terribly informative,
but there are sonme biochem cal and functional tests
that can be used to identify the patients who wll
i ndeed benefit fromLH in addition to FSH in their
t her apy.

One mechanismto do that is to neasure LH
and as was nentioned earlier today, an LH | evel of
less than 1.2 U liter it a very reasonabl e index
of the patients who will require LHin their
treatnent. That conmes fromliterature.

One citation, which was in your briefing
docunment from Shohamet al., denpnstrated that

patients whose LH levels are 1.2 U liter or |less
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do benefit fromthe addition of an LH activity in
their follicular devel opnent stinulation protocol

There are other papers with smaller
nunbers of patients that also confirmthis, and
i ndeed the sponsor has used that cutoff value in
their clinical trials and confirned the val ue of
LH, as they will show you, in that patient
popul ation with that LH | evel

I should al so point out that these
different studies that | have just nentioned relied
upon different LH assays, so there is sone
robustness in the cutoff val ue.

The hypoestrogenem a can be identified by
an endocrine measurement, and | woul d suggest an
estradiol level of less than 30 picograns/m, or a
functional test, the progestin withdrawal test, and
Dr. Montgonery Rice appropriately pointed out that
that functional test has some warts, particularly
when it is used as a prinmary diagnostic criteria,
for exanple, the old WHO group | definition, but in
the context of a patient with low LH | evels, it
does docunent chroni c hypoestrogenem ¢ state.

Now, | don't think this is news to anyone
in this roomwho practices reproductive

endocrinol ogy, indeed, if we |look at the ASRM
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Technical Bulletin on Follicular Devel opment and
Ovul ation Induction, it is recommended that
patients with | ow gonadotropin |evels be treated
with a preparation that contains LH activity.

I should point out that the citation that
is used to support that suggestion was a paper that
I wote with Mchael Steinkanpf [ph], and at the
ti me when that paper was witten, we were basing
that concept recommendati on on experience and the
existing clinical literature at the tine, because
there were no randoni zed, placebo-controlled trials
to establish that point.

As you wi |l hear today, we now have that
i nformati on which does indicate that in those
i ndi vi dual s who are severely gonadotropin
deficient, the addition of LH is indeed benefici al

[Slide.]

Now, what are the consequences of profound
LH deficiency, why is LH needed? To answer that
question, we have to address, first, what are the
roles of LHin follicular devel opnent, follicular
functi on.

As Dr. Liu nentioned to you, LHis
inmportant for stinmulating follicular

steroi dogenesis. It pronotes the production of
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androgens, which are then aromatized in the

granul osa cells to estradiol, and that estradiol
has inportant effects, not only on the centra
nervous system as we heard today, it is critica
for programm ng the reproductive tract, and that is
i mportant because you need to have an appropriately
devel oped endonetriumif you are going to achieve a
pr egnancy.

LH al so synergizes with FSH in follicular
devel opnment, as was nentioned, and indeed it can
support the termnal differentiation of the
follicle even in the absence of FSH. FSH is the
main driver, but LHis clearly synergistic.

LH al so pronmoted ovul ati on, which invol ves
several steps. It is the resunption of neiosis,
the actual release of the egg, and, of course,
| uteinization of the granul osa cells and the theca
cells in the formation of a corpus luteum and LH
i s necessary for the maintenance of corpus | uteum
function.

[Slide.]

Now, in thinking about endpoints for
assessing the action of LH, one would like to
capture all of the activities of LHin the

follicular devel opnent process, and indeed
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clinically that is done. W neasure estradi ol

| evel s, an assessnent of the steroidogenic
activity, we nonitor follicular growth by

ul trasound, and we assess progesterone as an index
of ovul ati on.

I shoul d point out, however, that in the
HH popul ation that is severely gonadotropin
deficient, exogenous progesterone is clinically,
usual Iy adm ni stered soon after the adm nistration
of hCG because those individuals will not be able
to sustain appropriate |uteal phase progesterone
| evel s in the absence of either some gonadotropic
factor or exogenous progesterone.

[Slide.]

Let me just briefly go over sone of the
important roles of LH and follicular function. Jim
Liu showed us this, that LH acts on theca cells to
stimul ate androgen production, androstenedione, a
touch of testosterone, goes into the granul osa cel
compartment where FSH is acted on granul osa cells
to stinulate the aronmat ase expression, which
converts that androgen into estradiol

[Slide.]

Now, there are several prismatic exanples

that | can show you of the essential role of LHin
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this process. One way of look at this is to take a
| ook at ovaries that cannot respond to LH, and that
has been studied in a nouse nopdel. Indeed, there
are humans who share nmutations in the LH receptor
who have a simlar phenotype, but this is
dramatically shown here.

Here we have a nouse who has no LH
receptor, so it cannot recognize LH action on the
ovary. This is the uterus, it's hypoplastic, and
it's hypopl astic because of the absence of estrogen
compared to the Wld Type ani nal

If we look at the ovaries of this animal,
there is sone follicular devel opnent, but only to
the early antral stage, and indeed if we | ook at
hi gher power, we see these antral follicles, but no
corpora lutea, the animals can't ovul ate, they
can't luteinize. Here, in the WId Type, we see
mul tiple corpora |lutea

[Slide.]

Now, as | nentioned, this is a phenotype
that is also seen in humans, the rare humans with
honbzygous mutations in the LH receptor.

Clinical experinentation validates, which
I have just shown you, in aninmals and humans. Here

we have a severely gonadotropic-deficient patient
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who has been treated with reconbi nant FSH al one,
each one of these green bars representing a 75 |U
vi al .

What you see here is that exogenous FSH
accunul ates in the patient's blood, and there is
follicular expansion, follicular growh, because
that is the primary action of FSH, and the ovals
here show the follicular size by ultrasound, and
you can see that you get a follicle or follicles
that reach the pre-ovul atory size

However, in the absence of LH in these
i ndividuals, estradiol levels remain virtually
unchanged. Inportantly, they are bel ow the
threshold level that we know that is essential for
stimulating endonetrial proliferation. That is
about 100 picograns of estradiol per m.

I ndeed, if you |look at the endonetrial
thi ckness by ultrasound, it doesn't change, and it
remai ns bel ow about 6 millineters in dianeter, and
that is a threshold | evel which one wants to
achieve to have a permi ssive, a receptive uterine
envi ronnent.

[Slide.]

I amgoing to take the sane type of

patient and do the experinent now, not only with
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reconbi nant FSH, but addi ng back reconbi nant LH
and what you see here is yes, FSH |l evels increase,
there is follicular growth, follicular expansion,
but nore inportantly, we now have estrogen
production, a consequence of adding LHto the
stinmul ation protocol

More inportantly, now we have an
appropri ate endonetrial response, endonetri al
proliferation that would be consistent with an
envi ronment that coul d support inplantation
I ndeed, if one wants to achi eve pregnancy, one has
to consider that, as well, in addition to the
grow h of the follicle.

[Slide.]

Now, there are some subtleties to the
actions of LH, and Dr. Toner referred to this as
the "Goldilock's Principle" yesterday. | prefer to
think about this in ternms of a window, but we are
tal ki ng about the same thing.

There is a level of LH that supports
normal follicular growh, nornmal androgen
production and therefore normal estrogen
production, and normal oocyte maturation

If the LH level is below that threshold,

and | think that is clearly characteristic of those
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patients who are apulsatile in terns of their LH
secretion, 1.2 U or less LH, there is inpaired
follicular growth, inadequate estrogen production,
theref ore, inadequate support for the endonetrium
and al so there is evidence for inpaired oocyte

mat ur ati on.

There may be a ceiling, and Dr. Toner
mentioned this, over which additional LH does you
no good and may, in fact, do some harm That is a
result of suppression of granul osa cel
proliferation because LH causes granul osa cells to
differentiate.

There may be pronotion of follicular
atresia of non-donminant follicles, and that
actually could turn out to be a good thing, but
premature | uteinization of the pre-ovulatory
follicular, an inpairnent of oocyte devel opment are
not good.

So, we want to be in the right zone in
terns of the therapeutic w ndow for LH
adm ni stration.

[Slide.]

What are our current options for the
treatnment of HH? That was touched upon earlier

today. W tal ked about gonadotropin-rel easing
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hor mone can be used in women with an intact
pituitary. Unfortunately, it is not avail able.

Gonadot ropi ns.  Gonadot r opi ns cont ai ni ng
both FSH and LH activity, human menopausa
gonadot r opi ns have been used to treat these wonen
in nostly very small and uncontrolled studies. The
virtue of gonadotropin therapy is that it can be
used in wonen with lesions either in the
hypot hal anus or the pituitary gland, but as we have
heard yesterday, gonadotropin therapies do have
some dr awbacks.

In the case of hM5 there is a fixed ratio
of LH and FSH activity in a single file. \What that
does is it conpronises the capacity of the treating
physician to individualize or titrate gonadotropin
treatments in these patients, and | know Dr.
Santoro is going to touch on this when she speaks
to you.

There are sone risks of gonadotropin
t herapy, were nentioned yesterday - ovarian
hyperstinul ati on syndrone, but | would just |eave
you with the thought, and this is an inportant one
fromnmy perspective, that in treating wonen with
HH, if you get a response even though it's an

exuberant response and nmay cause you to cancel a
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1 cycle, you know that that patient is capable of

2 respondi ng to your therapy, and you can use that

3 informati on to readjust your protocol in a

4  subsequent cycle.

5 Mul tiple gestations, a concern

6 Hopefully, with inproved titration of gonadotropin
7 therapy, that can be avoi ded.

8 [Slide.]

9 Now, what are the unmet nedical needs? As
10 you know, in the United States, there is no

11 FDA- approved LHonly treatnent for the profoundly
12 LH-deficient patient, and what that does is

13 conprom se treatnment, | believe, in ternms of the
14 i ndividualization, the titration of gonadotropins,
15 which is inmportant to the success of the outcone.
16 The product before you today is a

17 reconbi nant product that has sone distinct

18 advantages to both the clinician and the patient,
19 first of all, with respect to purity and

20 consi stency, one is not dosing patients with

21 mat eri al that has been assayed by a bioassay with a
22 significant coefficient of variation

23 There is great assurance that each via
24 contains the sanme activity, and, of course, these

25 gonadotropi n preparations could be adm nistered
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108
subcut aneously, which as we heard yesterday, is a
di stinct advantage to the patient.

[Slide.]

So, in conclusion, | think there is
compel ling evidence that LHis required for
follicular conpetency, sonme threshold | evel with
LH.

We tal ked about HH as a very rare disorder
and it is heterogeneous and it is appropriate to
i dentify the subgroups of patients within the HH
broad category who are going to require a specific
therapy and, in this case, conbi ned gonadotropin
t her apy.

The evidence that you will hear today and
that | have presented briefly is that the
prof oundly HH deficient woman will required
exogenous LH for normal follicular function, and
again, for the benefit of both the clinician and
the patient, the ability to optim ze therapy by
i ndi vidualization and titration of gonadotropins is
paranount for successful treatnent of these
i ndi vi dual s.

I will now turn the podium over to Dr.
Paul Lammers, who is the Chief Medical Oficer of

Serono, to discuss the clinical devel opnent program
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with you.
Luveris Cinical Devel opment Program

DR. LAMMERS: Thank you, Dr. Strauss

Madam Chai rman, nenbers of the conmittee,
| appreciate the opportunity to me today to provide
with you an overvi ew of the npst pertinent data
that we have assenbl ed at Serono over the past 10
years on reconbi nant LH or Luveris.

[Slide.]

What | would like to do for you is provide
you a brief overview of the clinical devel opnent
program and go over sone of the considerations that
went into the study design and in the treatnent,
and al so explain how we canme to our definition of
treatnment effect and the study endpoints that we
used in our studies.

Then, discuss the results on the dose
finding study on the efficacy confirmatory trial
21008 with its extension study 21415.

Finally, provide a real brief, one-slide
summary of safety, and then end with sone overal
concl usi ons.

[Slide.]

This table is also provided in the

briefing package that you have received, sunmarizes
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the six studies that are totally included in this
devel opnment program

They are summari zed here in two different
groups. The top four basically identify those
studi es that included the profoundly LH deficient
patients that are defined by an LH | evel of bel ow
1.2

The two bottom ones, 6905 and 8297, are
two studies with a nore broader hypo/ hypo
popul ation, and therefore present a different
patient popul ati on.

I just want to bring your attention to
this colum here, Nunber of Patients. |If you |ook
inthe literature on hypo/hypo, nost case series,
or the few that have been published, perhaps
i nclude eight or nine patients.

Here, you can see that Serono truly has
assenbl ed the | argest database so far on wonen with
hypo/ hypo.

[Slide.]

Now, when | show you results, we are back
intime, but | wuld like to take you back at the
begi nning of this programand just briefly mention
the chal | enges that any conpany has when you enbark

on a new clinical devel opment programfor a new
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product, especially in such a rare orphan
popul ati on as hypo/ hypo.

The issues at hand were that what we were
faced with had an inpact both on our study design
and al so how these patients were going to be
treated as part of the study protocols.

First of all, our intent was to try to
identify a clear dose response in our study.

Qovi ously, since these products are given together,
so we have LH that has been added to FSH, which
means you have two active products, however, we
wanted to focus on the effect of LH al one.

That is why we fixed the dose of FSH in
these cycles, which is contrary to what clinicians
do in practice where they tailor the dose of FSH to
the individual patient's response, but we did want
to have the potential confounding effect of a
change in FSH dose. That is why we fixed the dose

At the time that we started, there was
very limted informati on on these patient
popul ations, so we didn't quite know how these
patients would respond to treatnent. W did want
to ensure that we had adequate follicular growth
and therefore we fixed the dose of FSH at 150

| U day.
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However, because of the fact that we had
this fixed dose of FSH, wi thout the possibility of
down titrate in case a patient showed an
exagger ated response, the investigators supposed
the fact that we would put nore conservative
criteria in place in the protocols to cancel a
cycle in case there was an over-response and there
was a risk of potentially devel oping OHSS i f
treat ment woul d conti nue.

[Slide.]

The primary endpoint that we used in our
study is a conposite endpoint that truly captures,
as Dr. Strauss showed you, the different actions of
LH on the growing follicle. 1t works with FSH and
follicle growmh. W use a cutoff for a nornal
pre-ovul atory size lead follicle of 17 mmor
greater. It works to support steroidogenesis and
therefore we neasure E2.

We used a cutoff of 400 pnol/L in the
Eur opean study, which we then consistently also
used in the U S studies, but nowit was converted
back to picograns/m, which gives you this sonmewhat
odd nunber of 109 pg/m, but it stens fromthe
conver si on.

This level represents the lower linmt of
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normal and it is adequate for endonetrial growh,
as Dr. Strauss just mentioned

Finally, the contribution of LHto corpus
| ut eum conpet ence after admi nistration of hCG W
used 25 nnol /L in Study 6253, the European study,
which was simlarly converted back to U S. standard
of 7.9 ng/n.

FDA indicated to us they like to see the
10 ng/mm cutoff, however, since none of the
patients in any of our studies had a level in
between the two, whether we take the 7.9 or the 10
ng/ M doesn't change the outcone of our results and
clearly both of those, the 7.9 and the 10 are
clearly above the threshold for normal ovul ating
worren of 6 ng/ni.

[Slide.]

The way we defined success in our
protocols is really critical and pertinent to the
di scussion today. | just showed you the three
paraneters of our conposite endpoint of follicular
devel opment, however, if the patient did not neet
all three criteria, as an exanple, if hCG was
wi t hhel d, but she went on, then, preghancy was
al ways consi dered an inportant endpoint.

So, if she didn't neet all three, however,
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if the patient becane pregnant, that obviously was
a success because ultimately, that is the ultimate
out cone of these studies.

If the cycle was canceled for risk of
potentially devel oping OHSS, it al so was consi dered
a success since, as Dr. Strauss nmentioned, an
ovarian response in these wonen, especially wonen
with primary amenorrhea who may never have had any
ovarian response, it is a positive sign, and, in
fact, provides a neasure of titrating the dose in
subsequent cycles of treatnment, so this is a good
sign for clinicians and for the patients because it
may set the tone for the next cycle.

Looki ng here at the cutoff val ues, Dr.
Keefe presented yesterday an E2 in a controlled
ovarian hyperstinul ation scenario of 3,500 pg/ni.
Qovi ously, for ovulation induction is lower. In
clinical practice, people use 2,000 or 2,500 as a
cut of f.

We were nore conservative and set at
1,100. Again, the reason is that we had a fixed
dose of FSH that could not be down-titrated

[Slide.]

The key secondary efficacy endpoints that

were used in the study were estradiol |evel per se,
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endonetrial thickness, and pregnancy rate.

[Slide.]

Turning then to the results of our dose
findi ng studies.

[Slide.]

Study 6253 was the first study conducted
as part of this devel opnent program It was a
control |l ed, parallel-designed, open-I|abel,
random zed, 3-cycle, dose-finding study conducted
in Europe and |srael between 1993 and 1995, an
enrolled 36 subjects in four countries.

We used a standard dose-findi ng approach
As | mentioned, we fixed the dose of FSH at 150
| U day to which we added either no, 25, 75, or 225
I U of Luveris per day, random zed equal |y across
the first cycle.

The protocol pre-specified that Armtage
trend test to detect a relationship between the LH
dose and follicular devel opment in the first cycle,
and was adequately powered at 85 percent.

[Slide.]

The clinical entry criteria used for Study

6253 was the patients needed to have clinic

anenorrhea of six nonths or |onger, conbined with

| ow gonadotropin levels as indicated by an LH bel ow
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1.2, an FSH below 5 UL, truly profoundly
gonadot r opi n-defici ent patients.

Al so, they needed to have a negative
progestin challenge test as an indication of
chroni c | ow estrogeni c status.

Treatnment duration was up to 14 days with
the proviso if at day 14, there was signs of
follicular devel opment, treatnent was allowed to
conti nue.

We anal yzed our prinmary and secondary
endpoi nts based on Cycle 1 information, however,
pregnancy was eval uated across all three cycles.

[Slide.]

It is inportant again to realize, going
back to Dr. Laynman and Dr. Liu's presentations this
nmor ni ng, the sonetines severe pathol ogi es and
underlying deficiencies in these patients.

The 38 patients included in 6253, as you
can see here, the breakdown into either prinmary or
secondary anenorrhea, there were 28 patients with
primary and 10 patients with secondary anenorrhea
included in the study, and again the underlying
deficiencies clearly showed that these deficiencies
truly block these patients' ability to achieve

their goal of pregnancy.
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[Slide.]

If we look at the results for 6253, at
first glance you see a clear dose-response curve
This trend was high statistically significant. |If
you take a linear trend or any other reasonabl e
trend, the statistical significance is nmaintained
whi ch shows the robustness of this data.

If we | ook at the individual dose group
results, 1 out of 9 patients responded to the FSH
alone, which is inline with what is reported in
the literature that about 10 percent of patients
could respond to FSH treat nent al one.

If we | ook at the 25 I U dose group, 2 out
of 8 or 25 percent response, which is as you can
see about twice as high as the placebo response,
however, it is not clinically nor statistically
different fromthe placebo response.

The steep rise, however, in the
dose-response curve occurs at the 75 | U dose where
now 7 out of 11 or 63 percent of patients respond
tothis treatment with the 75. This is four to five
times high response than placebo and two to three
ti mes higher than observed for the 25 IU dose.

Tripling the dose from75 to 225 |U of

Luveris only adds a margi nal increnmental benefit in
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terns of follicular devel opnent. So, it seens
al most that we are topping off here in terms of the
dose-response curve

[Slide.]

The design of 6253 allowed us to al so | ook
at the individual dose groups, at how patients
i ndividually responded if they were treated with
different |evels of Luveris.

This slide gives an exanple of this.
There were 10 patients who, in Cycle 1
participated in the 225 | U dose group. CQut of
these 10 patients, 2 patients showed no follicular
devel opnment, 5 out of 10 had adequate follicular
devel opment and went on to receive hCG 3 patients
had an over-response, therefore, their cycles were
cancel ed due to risk of potentially devel opi ng
COHSS.

These 5 responders, adequate response,
were then in Cycle 2 treated with the 25 |1 U dose,
and then only 1 out of these same 5 patients
responded. Qut of these 4 who didn't respond, 3
went on to participate in Cycle 3, were given the
75 1U dose, and now all 3 patients responded.

So, it clearly shows that in order to have

an adequate follicular devel opnent, they need to be
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119
at the 75 or 225 11U dose, however, as | showed you
in the previous slide, the 225 doesn't add that
much nore.

Also, it is inportant to know that in the
first cycle, 1 out of 5 patients respond on 25,
here again we see the same thing on the 25 | U dose.
Only 1 out of 5 patients responded.

[Slide.]

If we | ook at the secondary efficacy
paraneters in the study, if we | ook at the
estradi ol levels, you can see again a clear dose
response where both the 75 and 225 | U dose clearly
surpass the inportant mark of 109 to 100 pg/m that
Dr. Strauss indicated that is required for
endonetrial grow h.

Again, here we see no difference between
the 25 and the placebo dose groups.

This is then translated in an adequate
endonetrial response on the 75 and 225 | U dose
groups, with 75 showi ng nurerically the highest
response in endonetrial thickness. Both of those,
however, are above the 6 nm endonetrial thickness
that Dr. Strauss indicated is required, is idea
for early enbryo inplantation of pregnancy.

[Slide.]
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Movi ng then to our second study, Study
6905. This was a controlled, parallel-designed,
open-1 abel, randoni zed, 3-cycle, dose-finding study
conducted in the U S. between 1994 and 1997, and
i ncluded 40 subjects enrolled at 14 centers.

Dose groups, again, we used 150 fixed dose
of FSH conbi ned again with 0, 25, 75, and 225 IU
dose of Luveris again random zed equal ly across the
first cycle.

[Slide.]

Apart fromthe fact that the clinical
criterion of anenorrhea was simlar, there are sonme
maj or differences with the design conpared to Study
6253.

First of all, as Ms. WIIlianson already
i ndi cated, the entry criteria for the LH and FSH
were relaxed to try to facilitate patient
enrol Il ment, and we ended up with an LH cutoff of
below 13 UL instead of 1.2, and FSH | ower than 11
instead of |lower than 5

Al so, there was no requirenent for a
progestin challenge test, so therefore, there was
no real indication whether these patients truly had
a chronic | ow estrogenic status.

Finally, treatnment duration was allowed to
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be up to 21 days instead of 14 days, with the sane
proviso if at day 21 there were signs of

devel opnent, she was allowed to continue the

treat ment.

[Slide.]

If we | ook at the results of 6905, it is
obvious at first glance there is no dose response
across the studies, also, there is no different
change between the four different dose groups, and
the only conclusion we can take fromthis study,
there is no benefit of adding Luveris to this
broader hypo/ hypo patient popul ation

[Slide.]

So, at this point in our devel oprment
program for Luveris, we had conpleted two
dose-finding studies. Study 6253, in the
profoundly LH deficient patient popul ation, where
we have shown a benefit of LH, and Study 6905,
broad hypo/ hypo popul ation, LH above 1.2, no
addi ti onal benefit.

The results of these two studies were not
contradictory, but truly we have shown what we have
included two different patient populations with two
di fferent responses.

After neeting with the agency, as was
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menti oned al ready, agency requested for us to
conduct a confirmatory Phase I11 trial in which we
decided to include the same cutoff |level for LH
because we have shown, in 6253, that that is the
pati ent popul ation that truly benefits from
Luveri s.

The reason that we selected the 75 | U dose
theref ore was based on our Study 6253, where we had
shown that the 25 1U dose was not clinically nor
statistically different fromthe zero IU, and we
had shown the 75 percent non-response in this dose
group.

The 75 1U dose had shown a clinically and
statistically different response fromthe zero U
in primary endpoint with a nore than 5-fold
increase in patient response and a primary endpoi nt
of follicular devel opment. Al so, we saw very
clinically neaningful differences in secondary
endpoints in terns of estradi ol response and
endonetrial response.

Finally, the 225 | U dose did not provide
addi tional benefit in efficacy conpared to the 75
I U dose. So, basically, we can conclude that the 75
I U dose is the mininmumeffective dose that provides

t he maxi mum t herapeutic benefit to these profoundly
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LH defi cient patients.

[Slide.]

St udy 21008 was then followed by a
rol l over study 21415. This was designed as a
t wo- phased approach, was already intended fromthe
begi nning, so we had a pl acebo, doubl e-blind,
pl acebo-controlled trial, one cycle, after which
patients were allowed to roll over in Study 21415

[Slide.]

Turning then to the results of our
confirmatory study 21008.

[Slide.]

This is a doubl e-blind, random zed,
pl acebo-controll ed, nultinational study in patients
seeking pregnancy. In fact, to date it is the only
doubl e-blind, placebo-controlled study in
hypo/ hypo.

We conpared placebo, which is now a true
pl acebo, and 75 1U of Luveris, again conbined with
150 U of FSH. Again, we want to keep the protoco
as simlar to Study 6253 which woul d enabl e us al so
to ook for result across studies.

Patients were randomized in a1l to 2
fashi on and again the fixed dose of LH and FSH.

[Slide.]

file:///C|/Daily/0930repr.txt (123 of 305) [10/14/03 11:18:42 AM]

123



file:///C|/Daily/0930repr.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

The clinical entry criteria were identica
as those used for Study 6253 and as | nentioned, it
was a single cycle of treatnent to focus on the
primary endpoint of follicular developnent with the
possibility of rollover in the extension study.

[Slide.]

Again, as shown for Study 6253, in the 39
patients enrolled, there was a breakdown of about
20 patients in primary anenorrhea and 10 patients
wWith--or it's just the other way around--1 think
it's 20 and 20 with primary and secondary
amenorr hea.

[Slide.]

If we | ooked under results of our primary
endpoint of follicular devel opnent, you can see we
get a very consistent response. W see again a 4
to 5 times higher response between the 75 and the
pl acebo group, which difference is both clinically
and al so highly statistically significant.

We had 2 out of 13 patients responding on
pl acebo conpared to 17 out of 26 on the 75 I U dose
group, and the 65 percent is very close to the 63
percent in 6253, and the 15 percent of placebo is
very simlar to the 11 percent on the zero | U dose

in 6253.
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[Slide.]

Now, after submission of the NDA, FDA
indicated to us they felt it was inappropriate to
count cycles that were cancel ed due to the risk of
potentially devel opi ng OHSS as successes, and
therefore they shoul d have been excl uded and
counted as failures.

If you do that analysis, you get the
following results. W still have a 3- to 4-fold
difference in response between the 75 I U dose group
and the placebo dose group. This difference
mai ntains a statistical and clinical significant
di fference.

It is inportant to realize that you see
that because of the cycles canceled, you see a bit
of a drop in the 75 | U dose group, whereas, you
hardly see a drop--well, it only goes from 2
patients to 1 patient on placebo, but this truly
indicates if patients do not have an ovari an
response, there is no reason to cancel their cycle,
so that is why we see the difference here in the 75
I U dose group, but we don't see the difference in
the pl acebo dose group, however, it is inmportant to
realize that the clinical and statistically

significant difference is nmaintained.
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Now, you may have observed that in the two
briefing packages that you received, there are
differences in how the cal cul ations are done in
terms of success or failure, and al so that
translates then to different p-val ues between our
anal ysis and FDA' s anal ysi s.

I just want to use these next two to three
slides to highlight the differences.

[Slide.]

On the left side you see Serono anal ysi s,
on the right side you see the agency's anal ysis.
The nunbers | have just shown you are on the |eft
side what we see, but whether we take the cycles
cancel ed as success or cycles canceled as failure,
we maintain a statistical significance.

You see on the agency side, the nunbers
are slightly different. Here, in Dr. Meaker's
statistical section, she shows this p value, which
is alnost consistent with ours, however, if we | ook
at the cycles cancel ed, the agency has a p val ue of
0.06, which is just above the 0.05 cutoff, but
still borderline significant, the difference,
however, being the fact that the agency did not
i nclude a patient who achi eved pregnancy and

t herefore shoul d have been included as a success.
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[Slide.]

I just want to bring you back briefly to
the protocol definition of treatnent success. This
is an exact quote out of the protocol for Study
21008 and 21415. Again, we had the three
paraneters of follicular devel opnent. | just want
to point your attention to the underlined sentence
that says, "Should any patient achi eve pregnancy,
that patient will be counted as having achieved
follicular devel opnment."

[Slide.]

The patient in the underlined part of this

di scussion, it was a patient who had an adequate
follicular developnent in terns of a lead follicle
of 20 mm She easily cleared 7.9 or 10 ng/nL
cutoff for P4, however, E2 was just below the 109
pg/ mL, therefore, because of this, she was not
counted as a success on the prinmary endpoint of
follicular devel opnent.

However, she was gi ven hCG because again
it is up to the investigator, these E2 | evel s cone
inlater, so if the investigator feels with a | ead
follicle like this, that it was appropriate to give
her hCG and a nonth |ater she had a positive

preghancy test, which was again repeated two days
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later and again it was clearly positive.

Now, the ultimate outcone of the
pregnanci es doesn't take away fromthe fact that
this patient did achieve a positive pregnancy test,
therefore, she did have clear signs of follicular
devel opment and ovul ation, otherw se, she cannot
achi eve these levels of hCG and of serum pregnancy
test. Therefore, she should be included as a
success.

[Slide.]

Turning then to our rollover study 21415

[Slide.]

If patients participated in 21008 in this
one-cycle treatment, and if they did not have a
serious adverse event, did not have actual ovarian
hyperstinmul ati on, and did not becone pregnhant, they
were eligible to participate in a rollover study.

Here, they were given up to three
additional cycles of treatnment to truly try to
achi eve their goal of achieving pregnancy. W used
a consistent primary endpoint, inportant, however,
difference here, they were given 75, but now an
i ndi vidual i zed dose of FSH.

This is really how the drug will be used

in clinical practice where the dose of FSH will be
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tailored to the patient's individual response.

[Slide.]

Qut of 39 patients who participated in
Study 21008, 31 elected to participate in the
roll over study. These 31 can be broken into two
separate groups, 11 had been treated in 21008 with
pl acebo, 20 had al ready been treated in 21008 with
the 75 1 U dose.

[Slide.]

If we | ook at the response in terns of
follicular devel opnment, this graph shows you if you
take cycles cancel ed due to risk of CHSS as
success, you see that in the first cycle, they have
a 67.7 percent response, again very consistent with
6253 and 21008.

This goes up, it's a cumulative rate, in
the second and third cycles to 83.9 and 87.1
percent follicular devel opnment overall. However,
as | nmentioned, now these patients were all owed,
the physicians were allowed to titrate the dose of
FSH based on their previous cycle response, and it
is truly shown here that whether you take the cycle
canceled with risk of OHSS as a success or a
failure, there is no difference in outcone in the

second and third cycles, the nunbers are identical
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[Slide.]

So, allow ng individualization of the
dose, titrating the dose of FSH downwards all ows
you to mitigate this risk of potentially canceling
a cycle. So, cycle cancellation due to the risk of
OHSS is a normal precaution in clinical practice.
Ovarian over-response is a treatnment effect and
provi des gui dance for the next cycle of treatnent.

It is inportant to note that out of 11
pati ents whose cycles were canceled either in the
first cycle of 21008 or in the first cycle of
21415, 4 out of these patients went on--because
patients can still go on in subsequent cycl es--and
4 out of these 11 patients did achi eve pregnancy.

[Slide.]

I nentioned 11 patients that were treated
with placebo in 21008 and now in 21415 were given
75 1U dose of Luveris for the first tine. They can
be considered what we call the LH naive patient
group.

If you look at their different responses
in 21008, only 1 out of these 11 had follicular
devel opment, she did not beconme pregnant in Study
21008, however, if they were then treated with the

75 11U dose of Luveris, 7 out of these sane 11 had a
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response of 63 percent, and 4 out of these 11
achi eved pregnancy.

[Slide.]

| know pregnancy is a big part of the
di scussi ons yesterday and today, and | just want to
hi ghl i ght the pregnancy results that we have
achieved in this rollover extension study.

Thirty-one patients participated, of which
27 continued to receive hCG In Cycle 1, 11 of
these patients achi eved pregnancy and 9 in the
second cycle, overall, for 20 patients out of 27
who received hCG which is a pregnancy rate of 74.1
per cent.

[Slide.]

If we are |ooking at clinical pregnancies
per se, the nunbers are 11 pregnancies in Cycle 1,
5in Cycle 2, overall, 16 out of 27 for a 59
percent clinical pregnancy rate, which is an
excellent rate in these difficult-to-treat
patients.

[Slide.]

Looki ng overall the pregnancy results in
our studies, this slide summarizes the three
studies that are really pertinent to this

di scussi on of the profoundly LH deficient, 6253,
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21008, and 21415.

If we | ook at the results here, you see
that out of 22 patients treated with placebo or FSH
al one, 2 patients achieve a pregnancy, of which one
was a clinical pregnancy. The 75 | U dose out of 48
patients included here, 24 or 50 percent achieved
pregnancy, of which 19 or 39.6 percent a clinica
pr egnancy.

[Slide.]

In terms of pregnancy outcone, this table
summari zes the results. Let nme just focus on the
| argest patient group, which is basically the 75 IU
dose group. There were 111 patients in total
i ncluded in our programthat were seeking pregnhancy
treated with the 75 |1 U dose of Luveris.

Qut of those 111, 51 achieved a pregnancy,
of which 44 were clinical pregnancies. These 44
resulted in 35 live births that resulted in 22
singletons, 12 twins, and 1 triplet, and 1
stillbirth.

[Slide.]

Concl udi ng then on efficacy.

[Slide.]

Study 6253 provides the rationale for

sel ection of the 75 I U dose of Luveris as the
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appropri ate dose for hypo/ hypo patients with
prof ound LH deficiency as defined with a cutoff of
bel ow 1. 2.

W have shown there is no benefit of the
25 1U dose, and there is no additional benefit for
225 1 U dose over the 75 |1U dose of Luveris.

Study 21008 is the only doubl e-blind,
pl acebo-control | ed study conducted in this patient
popul ati on, which confirnmed the efficacy of the 75
IU does in this profoundly LH deficient patient
popul ati on.

[Slide.]

The rol |l over study 21415 supports the
efficacy of the 75 IU dose as used in standard
clinical practice with individualization of the
dosi ng.

We saw a cunul ative follicul ar devel oprent
rate of 87 percent and a cumrul ative pregnancy rate
of 74 percent.

Overall, we had a 50 percent pregnhancy
rate in profoundly LH deficient women treated with
the 75 IU dose of Luveris.

As | nmentioned at the beginning, | would
only have one slide on safety as the Medical Review

Oficer at the agency indicated in their briefing
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docunents the FDA has no concern regarding the
safety of Luveris, so | just want to summarize this
in one slide. However, we have also provided in
our briefing package quite a bit of information on
safety and | will be nore than happy in the Q and A
session should you desire to answer any questions
about safety.

[Slide.]

Basically, as | said in the beginning,
Serono has assenbl ed the | argest safety database in
fermal e hypo/ hypo patients, 170 patients in total,
of which 152 received Luveris in a total of 283
cycl es.

There was no increase in adverse events
when Luveris is co-administered with reconbi nant
FSH, conpared to reconbi nant FSH al one.

We have seen simlar rates of actual OHSS
across all dose groups including reconbi nant FSH
al one.

Overall, the safety profile of Luveris is
conparable to currently marketed gonadotropi ns.

[Slide.]

Concl udi ng then overall on our Luveris
clinical devel opment program anpbng wonen with

hypo/ hypo, a cutoff value of 1.2 UL
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135
differentiates between LH dependence and LH
i ndependence.

Fol I i cul ar devel opnent is an appropriate
endpoint in this population and correlates with
pregnancy as is clearly shown in Study 21415, 87
percent follicular devel opnment rate, a 74 percent
pregnancy rate.

Canceling a cycle is prudent clinical
practice in an over-responding patient with
follicular devel opnent.

Worren wi th profound LH deficiency clearly
benefit fromthe 75 | U dose of Luveris.

The safety profile of Luveris is sinilar
to other gonadotropins and is not different from
treatment with FSH al one

Wth that, | would like to invite Dr.
Santoro to provide an overview of clinical
perspective and risk/benefit assessnent.

Cinical Perspective and R sk/Benefit Assessment

DR. SANTORO  Good norning, Dr. Cuidice,
and good norning to the panel

What | would like to do is provide sone of
the clinical perspective on the use of recomnbi nant
LH as soneone who has been treating patients with

hypo/ hypo and probably has a case series of about

file:///C|/Daily/0930repr.txt (135 of 305) [10/14/03 11:18:42 AM]



file:///C|/Daily/0930repr.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

136
30 such patients over 20 years in practice

[Slide.]

Hypogonadot r opi ¢ hypogonadi sm the typica
clinical patient that cones into the office when it
is a severe disorder has primary amenorrhea, she is
in her teens, she cones in acconpanied with her
nmot her, and she has a conpl ete absence of puberta
devel opment and anenorr hea

Bot h not her and daughter are very worried
because they feel that something is severely wong
that needs to be addressed and that perhaps
multiple treatnments are needed. It is sort of a
white knuckle affair in the office.

Wen | get to tell themon the basis of ny
hi story and physical and biochem cal testing that
it's a single endocrine factor and that in nost
cases they are solely deficient in
gonadot r opi n-rel easi ng hornone, there is quite a
bit of relief.

Then, when | tell themtheir potential to
be highly fertile when ovarian responsiveness is
restored, usually, since ny patient is teenager,
she is not that worried about that, but her nother
starts to weep with relief that this is the case.

As you saw from Dr. Lammers' data, the
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very high fertility rate in these patients seens to
be a general finding clinically. W do know that
bot h gonadotropins, as Dr. Strauss has pointed out,
LHin addition to FSH are needed to optinmally grow
follicles in these wonen, and the induction of
follicular devel oprment is a prelude to fertility,
and is the therapeutic goal, as a clinician, |
cannot guarantee pregnancy to ny patients, but |
can induce follicular devel opnent, you nust have
follicular developnent, it's an obligatory step on
the way to pregnancy.

[Slide.]

In follicular maturation, FSH induces
early growh of follicles as we have seen, and
controls the follicle nunber, and that is an
i mportant point that has not been enphasized, and
wi || enphasize that in the next slide.

LH provi des the estrogen precursors and
therefore allows for estradiol to be secreted, and
is needed for the latter stages of follicle growh.

[Slide.]

When one gives reconbinant FSH only to
worren wi th profound LH deficiency in hypo/hypo, one
sees follicle growh, but no estradiol, so with

escal ati ng doses of FSH, serum FSH goes up, nothing
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happens to estradiol, as Dr. Strauss showed, but
| ook at what happens to follicles.

This is a cohort of grow ng ovari an
follicles, and the follicular size and nunber is
large, and that is influenced by FSH. In mny
training, we used to say that FSH | oads t he gun,
because it nmkes all these follicles.

This is inportant in the evolution of
these studi es because a prospective criterion was
to cancel cycles at risk for ovarian
hypersti nul ati on syndrone because we had to fix the
dose of FSH and we knew in advance that sone wonen
m ght get too nuch.

VWhat you see here is the ovary of a woman
who has been stinulated, she has three follicles in
her single ovary. |If she has got three in the
other ovary, she has already met ny criteria to
cancel her cycle because she would then have a
total of six and would be at an excessive risk of
ovarian hyperstimulation syndrome, which you can
see a picture of on the right.

This is a smaller ultrasound picture than
the one here. These ovaries are probably 10 to 15
centineters in size. There is probably quite a bit

of acidic fluid in this patient, she is hurting,
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and she is sick. She nmay be hospitalized and is at
risk for even nore dreadful problens like a
pul nonary enbol us.

As a clinician involved in a study like
this, I would not want to give a patient like this
hCG because | might create this sort of a problem
If I gave hCG could | obtain a progesterone |eve
of 10? | ampretty confident that | woul d.

M ght this patient get pregnant? She
m ght, at a very high pregnancy rate, but she m ght
wind up with this, and therefore, ethically, we
needed to make conservative criteria to withhold
hCG under such circunstances

[Slide.]

In HH patients, we have to have no
gonadotropi ns, so you have to give back what is
m ssing. Since nost of these wonmen are solely
deficient in gonadotropin-rel easing hornone, that
has been shown in the past to be highly effective
when the pituitary gland is intact, but, alas, is
not available in the United States.

Al ternatively, exogenous gonadotropi ns can
be given in the formof hM5 but there is a fixed
ratio in the conbination medication. Al nost all

except for one of these has to be given as an | M
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drug, and that is alimtation to treatnent.

My patients overwhel mingly prefer sub-Q
medi cations that they can give thensel ves, and our
current strategies do not allow for the
circunstance in which | can fix the dose of LH at
75 1Us, but I mght have to give less than 75 | Us
of FSH. There is currently not a way to do that
unl ess both nedications were split.

So, the optinmal strategy for patients
clearly is to have stand-al one recomnbi nants that
allow the titration and individualization of
medi cation that happens in real life reproductive
endocrine practi ce.

[Slide.]

LH is permissive and is obligatory for
follicle growh in profoundly LH deficient wonen.

I know clinically that I rmust tailor the FSH dose
that | give to ny patients in a gonadotropin cycle.
In fact, my brain is the sole source of feedback to
my patients' ovaries when | get the estradiol
results every day, and once a day is a little too

sl ow soneti nes.

I may have to go down and | may have to go

up. So, | need to be sure that | amonly changing

one thing at atine. It would make it inpractica
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to be fiddling with both FSH and LH

So, in fact, in practice, we do the
opposite of what was done in the clinical trials.
W nove the FSH, and | would like to keep that LH
fixed at an effective dose, so | don't have to
worry about it, and | think Dr. Lamrers has shown
you enough evidence that the 75 I U dose is an

adequat e one.

This strategy then maxim zes the return on

the investnment that a patient and clinician makes
in a cycle, which is expensive, which involves a
great deal of effort, and which sonetines involves
a |l earning curve

[Slide.]

The risks and benefits have been briefly
touched upon, but the risks of LH are those that
are the known conplications of gonadotropins in
infertility treatnent, and these include ovarian
hyperstinul ati on syndrone, which is to be avoi ded
and can in many, but not all, cases be avoi ded by
wi t hhol ding hCG and the risks of nmultiple births.

There were other nmininal or transient
treatment-rel ated adverse effects that were
generally minor, and the general risks of

gonadotropi ns can be mitigated with proper
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di agnosi s and attention to dosing and very careful
observation of the patient.

[Slide.]

The benefits of a stand-alone LH is that
optimal follicul ogenesis and an optimal endocrine
profile can be based on individualized treatnent.

The conveni ence of a sub-Q preparation,
particularly if it can be mxed with the FSH, is
that patients can give thenselves a single daily
shot of nmeds that they can control thensel ves.

The safety profile of LHis conparable to
ot her gonadotropins that are currently on the
mar ket, and they are associated with a high
pregnancy rate particularly in this patient
popul ati on.

[Slide.]

So, to summarize, this is a rare patient
group, but in this patient group, it is critical to
give them LH during the process of
fol l'i cul ogenesi s.

The provision of reconbinant LH to
reconmbi nant FSH allows the maximum flexibility in
the treatment of these patients, which is what we,
as clinicians, need, and will be nuch nore

conveni ent for patients.
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The benefit-to-risk profile is therefore
in favor of approving this product and making it
avai |l abl e to wonmen who have hypo/ hypo.

Thank you. | would like to turn over to
Ms. WIlianmson to concl ude.

Sunmary and Concl usi ons

MS. WLLI AMSON JOYCE: Thank you, Dr.
Sant or o.

[Slide.]

As we cl ose our presentation today, |
woul d just like to touch on a few of the points
that we have shared with you and hoping that we
have been able to provide sone clarifications and
have provi ded sone additional information

First and forenost, | believe that the
presentations that were nmade both yesterday and
then again by Drs. Strauss and Santoro have clearly
indicated that there is a need for LH in treatment
of patients with the rare condition of HH, and in
particul ar, those patients that are considered to
be profoundly LH deficient.

W al so believe that based on these data,
that the appropriate patient popul ati on has been
identified. Through our clinical trial results as

shared by Dr. Lammers, we believe that we have
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identified and studi ed, and have proposed the

opti mal dose of treatnment for these wonen, which is
75 U day, and that that dose is both safe and
effective.

I mportantly, we continue to believe that
follicular devel opnent is an inportant endpoint in
treatnment of these patients. This endpoint was
prospectively defined in our doubl e-blind,
pl acebo-controlled clinical trial and is consistent
with the endpoints as studied in our earlier
trials.

We believe that follicular devel opnent is
the appropriate endpoint and provi des nore
i nformati on than any ot her single endpoint because
it allows you to determ ne the appropriate action
of the drug under study, which in this case is LH

Serono, as Dr. Lammers has indicated, has
conpi | ed now the nost extensive database in
studyi ng a reconbi nant | uteinizing hornone in
hypo/ hypo worren. These studi es have now total ed
170 wonen overall during the last 10 years.

[Slide.]

As al so nentioned, we have al so conducted
the | argest doubl e-blind, placebo-controlled tria

in these patients with this rare condition as
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prospectively defined in the protocol that we
submitted to the agency.

We believe that this pivotal trial is
positive irrespective of whether cycle cancellation
due to the risk of OHSS is anal yzed as an efficacy
success or as an efficacy failure.

Since the original action, we have al so
provi ded additional supportive data in our
foll owon Study No. 21415, which provided those
initial patients an additional opportunity to
achi eve pregnancy in three subsequent cycles. W
believe that this study has al so provided inportant
addi tional supportive evidence in terns of safety,
ef fi cacy, and pregnancy.

[Slide.]

Finally, there is no increase in adverse
events conpared to placebo when admnistering LH
versus FSH al one, and the safety profile is simlar
to that of other gonadotropin drug products which
are currently approved and on the U. S. market
t oday.

We bel i eve and we hope that we have
provi ded sufficient evidence to denmpnstrate that
Luveris is effective in the treatnent of these

infertile women with a profound LH deficiency, and
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provides for a very positive benefit-to-risk
profile in support of approving this product.

I would like to thank you very nuch for
your attention today. Qur presentation went over
just for a few m nutes, and we woul d be happy to
answer any questions that you nmay have.

DR G UDI CE: Thank you very much. |
would like to thank all of the presenters for their
very clear presentations. | will now open up the
di scussion for questions fromthe committee,
pl ease.

Dr. Hager

Questions fromthe Commttee

DR HAGER  For Dr. Lammers. You stated
that you have shown enphatically, in your own
words, that the 75 11U dose was the effective dose
M ght | just ask how do you not know that 50 IUs is
an effective dose?

M5. W LLI AMSON JOYCE: Dr. Lanmers.

DR LAMMERS: The selection of 75 IU dose
as the dose that provides the naxi mumtherapeutic
benefit was based on 6253 and then confirned by
Study 21008. Although it is true that we have not
studied the 50 11U dose, Dr. Hager, | think that in

our dose-finding Study 6253, we have clearly shown
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that the difference in response between the 25 |U
dose and the 75 IU dose truly supports the 75 1U as
t he maxi mum respondi ng dose, al so because it really
is that part of the curve where you see the naximum
therapeutic benefit and increase.

Also, | think it is inportant to realize
there is no safety concern with Luveris, so
therefore, | think it is inmportant to provide the
patient right away with the naxi mum or the opti nmum
dose of Luveris, which we clearly think have shown
this at 75 | U dose.

DR, SANTORC | just want to point out
that dose reductions, the difference between 25 and
75 1Us is 50 IUs, which is a fraction of an anpul e,
and those are dose increnents that are rarely
enpl oyed.

So, whether the needl e needs to be noved
in either direction, I would strongly argue in
favor of keeping it sinmple and leaving it at 1 anp
because we know that worked well, because when one
is clinically given the nedication, | know | have
to nove ny FSH, | want to keep ny LH fixed

DR GUDICE: Dr. Rice and then Dr. Keefe.

DR RICE: You didn't spend a lot of tine

on looking at the patients in 6905, these patients,
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t hat subpopul ation who had the LH | ess than 1.2,
and believe me, it's difficult to | ook at the data
that you all submtted versus what the FDA
submitted, and nmake sure we are | ooking at the sane
tables, so | amtrying to make sure of that.

But when | | ook at the data, if | pull
t hose patients out of 6905, who had an LH of |ess
than 1.2, of those five patients, 100 percent of
them actual ly have follicular developnent. It took
them on average 20 days to get to that follicular
devel opment with 25 versus an average of 10 days of
the patients who were given 75, but they still got
t here.

Now, ny concern is that the incidence of
OHSS, though, in those patients receiving 75 | Us
was 21.7 percent, and | assune that is using your
definition of three follicles greater than 15
and/ or that estradiol |evel, but when the patients
with 25 IUs was, it was only 11.8 percent. That
seens |like a significant junp in my opinion for an
additional 10 days of treatnent.

So, | guess | amnot convinced that there
is not roomin there where you could have 25 |1 U of
LH as the dose, and then you increase that

appropri ately, because you clearly show that even
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when you mai ntai ned 150 I U of FSH, that you got
adequate follicular devel opnent at 75 11U and sone
at the 25 11U, so you could titrate up the LH and

per haps be, quote, unquote, "safer," as you define
COHSS.

M5. WLLIAMSON JOYCE: | think | would
like to have Dr. M chael Dianmond conment on that,
but, first, | would just like to clarify. In terns
of OHSS, are you referring specifically to the risk
of COHSS or actual CHSS?

DR. RICE: Fromwhat | see fromthe data
here, it says 21.7 percent, 20 of 92 patients
across all the population receiving 75 |U
experienced OHSS as defined in the clinical.

MS. WLLI AMSON JOYCE: Thank you. W will
clarify those nunbers.

Dr. Di anond.

DR DIAMOND: | think it's inportant not
to confuse the issue of risk of ovarian
hyperstinmul ati on syndrone with just an exaggerat ed
response with actual occurrence of ovarian
hyperstinul ati on syndrome. In fact, the incidence
of ovarian hyperstinulation syndrome in the
patients who were treated with Luveris was actually

no different than what is avail able for other
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gonadotropin fornul ati ons whi ch have been approved.

So, that is I think part of response to
your question. The other issue is about the
patients within 6905 who had the low LH levels. As
you have correctly identified, there are a subgroup
of those patients who did respond, but required
much | onger duration of therapy.

Normal |y, when we gi ve gonadotropins, as
you know, normal duration of therapy is going to be
9 days, 10 days, 12 days. Twenty days is much
| onger than we woul d conventionally give for
patients. It requires themto cone to the office
many tines for nonitoring first thing in the
mor ni ng, disrupting their normal activities, taking
them away fromtheir work, and so there are |lots of
patient inconveniences for that.

The ot her conponent of that to keep in
mnd is that anong those patients, if you had
limted it to 14 days of therapy, which is what was
done in the pivotal trial and which is a nore
conventional |ength of therapy, anpbng those
patients who received 25 IUs of LH in conbination
with the FSH, only 4 out of 5 of them would have
gotten actually to a point where they had

follicular devel opnent.
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MS. WLLI AMSON JOYCE: W do have that
data for you, and I do want to clarify that the
nunbers to which you were referring are not the
actual OHSS patients. They are the ones that were
at risk.

DR RICE: | amlooking at your
i nformati on now on page 49, and you have three
patients who had OHSS at 75, and zero patients who
experienced OHSS at 25. So, there is still a
difference, zero conpared to 4.7 percent, or if you
|l ook at it as the FDA | ooked at it, | guess they
| ooked at it by risk, 20-sone percent versus 11
per cent.

So, the question that comes to mnd to me,
are we confortable with the fact that we may
elimnate our significantly decreased OHSS by using
a | ower dose for a |longer period of time versus
having a risk of OHSS by starting with that higher
dose.

DR. LAMMERS: Again, | just want to go
back to the fact what Ms. WIIlianson just pointed
out. | think we clearly need to differentiate
bet ween actual occurrence of OHSS, which | can show
you in a mnute is not different between the dose

groups, that is one thing, but conpared to cycle
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cancel | ation, again, we had to inply very
conservative criteria because of the fixed dose of
FSH i n these studies.

So, therefore, | think we clearly need to
differentiate between the cycle that was cancel ed
for the risk of potentially developing CHSS, it
didn't nmean, as Dr. Santoro said, that she would go
on and devel op OHSS conpared to the actual cases.

[Slide.]

This slide sunmarizes the actual cases of
OHSS across our studies. As you can see here, the
nunber of patients in the top row, out of 118
patients, 75, if you | ook at the percentage
patients, because, of course, we had the highest
nunber of patients and cycles in the 75, if you on
a percent patient basis or percent of cycles, you
can see here there is no dose-related increase in
their response of actual OHSS. This nunber of 5.9
percent is very nmuch in line what is known for
ot her mar ket ed gonadot r opi ns.

So, in terms of OHSS risk, that risk is no
di fferent.

DR. RICE: These are people who actually
had it.

DR. LAMMERS: Right.
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DR RICE: So, that's not risk

DR. LAMMERS: These are actual. You see
in our overall 10-year program there were 11 cases
of CHSS, of which there were 7 on the 75 dose, but
gi ven the nunber of patients and cycles, this
translates in an incidence rate, either percentage
or cycle, this is very conparable to the other dose
groups.

DR RICE But | want to nake clear that
what you are showing ne is incidence of actua
occurrence.

DR LAMMERS: Right.

DR RICE: And what they are reporting is
actual risk, | assune, and | am sure they will
clarify that with their presentation

DR GUDICE: | wuld like to also point
out that with zero LH and 150 I Us of FSH, there was
a case of severe OHSS, so in thinking of whether it
is the actual occurrence or the risk of the
occurrence, as | read the data, we are really
| ooking nore towards the fixed FSH as probl ematic
for the risks for OHSS

Are there other questions fromthe
comrittee? Dr. Keefe and then Dr. Enerson

DR. KEEFE: Just to put this OHSS story in
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context, | have a question for Dr. Santoro

It seems to me the absence of significant
anmounts of endogenous LH, when you see it comng
down the pike, it is pretty easy to nmanage, right,
you just don't trigger, they don't get pregnant and
it sort of probably nelts away? It is probably
easi er to manage these inpendi ng OHSS situations
than it would be in normal circunstances with these
patients.

Was that your experience? As long as you
saw t he gun overl oaded, you didn't pull the
trigger?

DR. SANTORO. Exactly. M clinical
training was FSH | oads the gun, hCG pulls the
trigger. So, if you have got the | oaded gun, you
can still avoid pulling the trigger, but once you
have given that, you can't take it back

DR G UDICE: Dr. Enerson.

DR. EMERSON. Two questions. One, | don't
know t he doses of any of these preparations, but is
it possible using hMGto titrate this, such that
hM5 in conbination with FSH, would get the
appropriate ratio of LH and FSH?

If you gave hMs at the appropriate dose

for LH, that would be too nmuch FSH?
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M5. WLLIAMSON JOYCE: Dr. Santoro

DR. SANTORG It can be in the follow ng
circunstance. HH wonen, in general, are very
sensitive to gonadotropins to FSH. They are often
petite, and you can overdose themw th 1 ampul e.

So, if | have soneone who needs | ess than
75 1Us, and | can't give her less than 75 | Us of LH
with any currently avail able preparation--1 nmean |
can't give her the 75 1Us, | amsorry. So, if I
need to give her the 75 I Us of LH on the basis of
t hese studies, but she needs a half or 37.5 of FSH
there isn't a way for me to do that now.

DR EMERSON: And then the other thing
that | would like to return to is you presented
sone data about pregnancy rates in the extension
trial, and they were not really broken down the way
that woul d be nost appropriate, which would be by
random zation, that we could evaluate that entirely
by randomni zation since the people went there, that
we could still look at those effects and, you know,
just sonme things | was trying to pick up was what
was the cumul ative pregnancy rate by random zation
group for the extension trial or for both trials
conbi ned.

Then, | couldn't also figure out was this
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pregnancy rate chenical, clinical, live birth
could it be broken down by that.

MS. WLLI AMSON JOYCE: So, as | understand
your question, you would be interested in
under st andi ng t he breakdown of the pregnancy rate
in the extension study based on randoni zati on, and
you woul d also like to know specifically whether
the pregnanci es were early pregnancies, clinical,
and what the outcone was.

DR. EMERSON: And actually not just the

extension study, | would like it conbined with the
original study, as well, per cycle.
M5. WLLI AMSON JOYCE: Fine. | would like

to invite Dr. Susan Kenley, who is our worldw de
director of biostatistics to answer your question.

DR. KENLEY: Good norning. There was no
random zation in the extension study.

DR EMERSON: Excuse ne, there was
random zation in the first study, and that
randoni zation still holds.

DR KENLEY: Ckay. So, you are interested
in the pregnancy rate for the 11 patients that were
random zed to placebo in the first study and how
many of them got pregnant in 21415 conpared to

t hose random zed to 75.
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DR EMERSON: That's correct.

DR KENLEY: Do we have those nunbers?
Just to mention--

DR. EMERSON: | guess anot her question
that | would like to ask is also has the FDA
reviewed that data.

DR. KENLEY: No, we have not provided a
summary of that data. | don't know if they have
done that on their own.

DR. G UDICE: On page 54 of the gray
briefing document from Serono, there is a table.
Dr. Enerson, does this answer over here?

DR EMERSON: | don't know.

DR. SHAMES: As a point of information,
the original application did not have this.

DR KENLEY: Can | nmake one coment while
we are working on that? Dr. Lamers showed that in
21415, 4 out of the 11 patient randonized to
pl acebo got pregnant in 21415. Since there were 31
patients in that study, that means that 20
random zed to 75 went on the 21415, so that neans
that 16 of those obtained pregnancy, and that is a
total pregnancy rate.

DR EMERSON: And that is chem ca

pregnancy, clinical pregnancy, live birth?
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DR. KENLEY: A total pregnancy rate
whet her it be early pregnancy or |ater pregnancy.

DR EMERSON: So, that's chemi cal .

DR GUDICE: It sounds like it's at |east
chemni cal

DR EMERSON: You don't have live births
wi t hout chenical pregnhancy, isn't that true? Okay.
I just wanted to make certain that these were
hi er ar chi cal .

DR. LAMMERS: Dr. Enerson, perhaps | can
sunmari ze this.

[Slide.]

This table sumari zes for Study 21415, the
curmul ative total and clinical pregnancy rate that
is nostly determined by a positive ultrasound of
fetal sac with or without heartbeat. You can see
here, in Cycle 1, there were 11 out of 31
cunul ati ve became pregnant, and they were
curul ati ve basis, and out of these tota
pregnanci es, the clinical pregnancy, all 11 were
clinical pregnancies.

In the second cycle, 20 out of 31 totals,
16 out of 31 clinical, so there were basically 4
bi ochemicals in here in the second cycle.

In the third cycle, again, we stated that
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there were no additional pregnancies in the third
cycle, so basically, you can see here, the najority
of these pregnancies were clinical pregnancies.

DR EMERSON: So, there were 4 who were
initially randoni zed to pl acebo--

DR LAMMERS: Correct.

DR EMERSON: --who in the second or third
cycle, | guess first, second, or third, were any of
those the sane? | believe there was one pregnancy
in the placebo group in the first cycle?

DR. LAMVERS: That is correct.

DR. EMERSON: Were any of those the sane
patients?

DR. LAMVERS: No.

DR EMERSON: So, there were a total of 5
in the placebo group

DR. LAMVERS: Correct.

DR EMERSON: And then the remai nder mnust
be then 16.

DR. LAMVERS: Correct.

DR. EMERSON: And what about the one
person in the other group?

DR. LAMMERS: W only had the pl acebo
group and the 75 IU dose group.

DR. EMERSON: But in the first cycle under
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the random zed trial, there was one patient in each
group who- -

DR LAMMERS: No, there were two
preghancies in the 75 I U dose group. One was an
early, one was a clinical, and there was one
pregnancy in the placebo group.

DR EMERSON: So, are those two in
addition to the 16 that are in 21415?

DR. LAMMVERS: Yes, they are.

DR. EMERSON. The point | amtrying to
make here, for the commttee, this is exactly the
point | was trying to say yesterday, about how to
anal yze these data. Once you have randoni zed, that
random zation holds, and so long as you are
treating all the rest of the patients the sane
after that point.

I don't when the blinding stopped and if
the placebo patients were unblinded in that second
trial, but | amgoing to act as if they had done
this in the fashion.

DR LAMMERS: Right.

DR. EMERSON. It would be perfectly legit
to design the study in which you did random zed,
pl acebo versus drug, and then after that, took

everybody and put themon active, and if you saw a
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difference at that point, the only thing that
explains it is that absence of therapy in that
first cycle.

So, if we are seeing differences between
the pl acebo group and the treatment group as
random zed, as the trial progresses, and if we can
trust this, you know, |ack of blinding and ot her
elements like that, that is where there m ght be
any evi dence here.

This lack of randomized trial in this
extension treatment, if | could have three w shes,
one of themcertainly would be to convince people
that they are hurting thenselves in these extension
trials if they don't continue to gather information
about the random zation that went forward and that
the best way to present this data would be to | ook
at that.

We are | ooking at--and you al ready know
that | amin favor of live births as an endpoi nt
i nstead of these earlier ones--but there is sone
evidence of this. It hasn't been reviewed by the
FDA, | am gathering, so, you know, it's not there,
but this is an inmportant point here, and the
non-randoni zed i ssues are--

DR, LAMMVERS: Dr. Enerson, | just want to
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poi nt out that, of course, we |ook at the data
overall, and | think it is important to note
whet her you | ook, we see there were far nore
clinical pregnancies than early pregnancies or
bi ochem cal pregnanci es.

But overall, | think that out of the 111
patients on the 75 | U dose, there were nore than 50
pregnanci es, of which 44 became live birth
pregnancies, so that live birth rate is an
excellent rate in these profoundly LH deficient
patients.

DR EMERSON: Live birth rate is which?

DR LAMMERS: CQut of 44 clinica
pregnanci es that were established, 35 becane live
bi rths.

DR. EMERSON: | amjust bringing this up
as this is an issue that needs to be addressed.
don't think that the presentation of the data here
is, you know, ny back of the envel ope anal ysis,
don't think is adequate. | amjust saying that
there are these points that need to be addressed.

The other issue that | would like to
address, though, is--1 said if | had three w shes,
that that woul d be one--the second woul d be that

nobody use the word "clearly" for any of these
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data, and that will hold on both sides.

This finding the dose, sone data was
presented that showed in the one study where you
started out with 10 patients at the 75 dose, and
then you basically challenged themat 25. | would
have to look at this. | amsorry, this was of your
Cycl e 225, where you took the five patients who had

what you call ed "adequate follicul ar devel oprent, "
and t hen dropped them down to 25, and then raised
themup to 75. This is Slide 44 in your
present ati on.

Many statenents were nmade about this
concl usively shows sonmething. Let ne put this data
inits proper framework. Let's just imagine this
was random zed data, so it's not random zed data,
there was a | ot of selection going on here, but we
basically had three sanples, 5 out of 10, 1 out of
5, and 3 out of 3, and all of those are conpatible
with the exact sane success rate.

This data is just completely inadequate to
make the statenents about whether the cycle had
changed. Do we have any other data that you are
using to support these statenents that reducing the

75 was bad?

MS. WLLI AMSON JOYCE: W didn't
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prospectively design the study to denbnstrate that.

DR. EMERSON: Thank you

DR LAMMERS: | just want to add, Dr.
Enmerson, that obviously, our primary analysis falls
in Cycle 1, which | have shown basically in Cycle
43, however, if you present this data, clinicians
al ways ask, by the way, what happens if you take
the patients who didn't respond to this, and | ook
at the other, if you put themthrough the other
data, so this was an exanple to showif the
patients who respond at 225, if you bring themto a
| ow dose, only 4 out of these 5 patients did not
respond.

DR G UDICE Dr. Toner.

DR TONER | had really just one question
regarding the criteria for cancellation. The third
el ement allows cancellation for this risk of CHSS
category, but patients with or without LH treatnent
could end up in that category by virtue of follicle
nunbers.

You al so had an estradiol criterion and |
woul d hope that at least in those treated with LH
that you al so saw estradi ol production, because
follicle growmh per se in any of these groups tells

you not hi ng about LH effect, in ny opinion. It

file:///C|/Daily/0930repr.txt (164 of 305) [10/14/03 11:18:43 AM]

164



file:///C|/Daily/0930repr.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

165
presents really the FSH conponent.

I guess | would Iike confirmation back
that, by and | arge, those who got the LH had high
estrogens, and those who didn't often had | ow
estrogens. | nean you still may have one or two in
that non-treated group, non-supplenented group who
had it because their own endogenous happened to be
hi gh enough.

But | would like sort of a dichotonization
of estradiol levels in those two groups.

M5. W LLI AMSON JOYCE: Dr. Lammers.

DR LAMMERS: Dr. Toner, out of the seven
cycles that were canceled due to risk of potentia
OHSS, there were four patients who had an E2 above
the cutoff. The other three patients were excluded
because of the number of follicles.

DR. TONER  What groups were they in?

DR. LAMMERS: That was in the Study 21008.
That was in the 75 1 U dose. There were seven
cycles canceled in the 75 IU dose, and that is the
ones | amreferring to, so 4 for E2, 3 for
follicles.

DR. TONER | understand that, but |
wanted to know how that intersected wi th whether

they received LH or not. So, you nmay have to | ook
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back through your papers.

DR. LAMMERS: There was one patient in the

pl acebo whose cycle was cancel ed, and that was due
to the follicle nunbers.

DR. TONER | guess | would have an
obj ection to including them as successes if they
got LH, but were cancel ed only because of a numnber
of follicles. |If they had five follicles, but had
no estrogen production, and you were calling that
a success, | would argue with that.

DR. LAMMERS: kay. Dr. Santoro, would
you like to comment on that?

Coul d you rephrase your question, Dr.
Toner, for Dr. Santoro?

DR. TONER Sure. The thing that drives
the cancellation risk for this study can be nunber
of follicle only, so you can see that in both the
LH treated and the LH not treated group.

If we are really asking the question of
whet her the LH is working like we hope it would
wor k, we woul d expect always to see adequate
estradi ol production in those high-response cycles
who were treated with LH. | would just like to
know t hat those cycles that got canceled on LH

treatment al so had good estrogen production.
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DR. SANTORO. What | can show you, if you
can put the previous one on with the graph from
6253, | nmean | was a 6905 investigator, and | was
very conservative about canceling people for risk
because | think that is what you have to do in a
clinical trial like this, so we wanted to be
conservative. So, | would probably have cancel ed
themregardl ess of their E2, but there is evidence.

Can | have the slide on

[Slide.]

This slide that Dr. Lanmers showed before
just shows you there is a big difference in the E2
| evel s in the wonmen, and this includes wonmen who
were canceled for OHSS risk. So, this slide
includes all of those, and the nedian, not exactly
pre-ovul atory because sone of them never got hCG
but there is a big difference, it's over 10-fold.

So, it is what you woul d expect
physiologically. At tinme these studies were being
done, we were sort of learning this, so it was al
happeni ng at the same tinme. Prospectively, we were
not sure. W expected that the cycles wthout LH
woul d do exactly what you said, they would make
follicles, but no E2, but weren't positive that was

goi ng to happen.
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So, just let me put it back in atine
capsul e into perspective.

DR TONER Right. | don't knowif there
i s understandi ng of ny question and | am havi ng
maybe a hard tine phrasing it correctly.

I woul d consider success for this LH
product to have been net if a cycle was cancel ed
because of large follicle nunbers, but only if they
were al so maki ng estrogen. |f they were grow ng
follicles and not making estrogen, then, | would
not want to consider that particular effort a
success.

MS. WLLI AMSON JOYCE: G ven the fact that
our endpoint was a conposite endpoint, and we did
not break down those prospectively, what we can do
is show-Dr. Kenley can actually share sone
i nformati on with you.

DR KENLEY: | think I am understanding
your question. You are saying that you consider
sone of these |adies that were cancel ed because of
risk of OHSS to potentially be successes, others to
be failures, and the ones that woul d be successes
woul d have the high estrogen

We have not anal yzed them as such, but we

did do a sensitivity analysis, and | think it wll
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hel p to show you that the significance is stil
there when you consi der those patients who were
cancel ed due to risk of OHSS as a 50 percent chance
of responding or 40 percent chance, et cetera. W
could get the actual analysis for you later on

t oday.

Let nme just point out that in the
distribution of the data, the one patient on
pl acebo was cancel ed because of large follicles.
The 6 people on 75, 2 of them were cancel ed because
of large follicles, 4 due to high estrogen |evels,
so let's bring this one up

[Slide.]

In that summary, you had 2 of the patients
on 75 cancel ed because of follicles, 4 cancel ed
because of estrogen, and 1 on pl acebo cancel ed
because of follicles.

Now, when you |l ook at this, this is where
we | ooked at the risk of OHSS as a nebul ous type
area, not all successes, not all failures, and in
this anal ysis, what you see in the mddle is when
the 1, when it says, "weight of risk of OHSS," and
it's given a weight of 1, that nmeans that they are
all successes. The 1 neans they are all successes,

and that is where our p value cane at 0.006.
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The zero neans they are all failures, and
that is where the p value is 0.034 although, say,
you give themthe 50 percent chance of being a
success, the p value drops to 0.0064, 25 percent
chance of being a success. It goes down to 0.01,
and then a 10 percent chance of actually being a
success, we go down to 0.011

So, given the distribution, I think you
can see the study would still remain significant if
you included half or |less of these patients as
successes.

DR G UDICE: Dr. Stanford.

DR STANFORD: It is always easier to | ook
at study designs in retrospect than prospectively,
and recogni zing that, I am not convinced that
fixing the dose of FSH was the best way to do the
pi vot al study.

G ven Dr. Strauss' physiologic rationale
that he nentioned that LHis critical regardl ess of
the level of FSH, and given Dr. Santoro's clinica
rationale that the way this is actually going to be
used in clinical practice is by fixing the dose of
LH and then varying your dose of FSH, couldn't you
design a protocol where you have a blinded dose,

fi xed dose of LH or placebo, and then you allow the
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clinicians to titrate the FSH, you should be able
to denonstrate your response, and that would mirror
actually how it is going to be used in practice and
be nore convi nci ng.

So, | guess ny question is in a way maybe
not fair retrospectively, but if you were to do the
pi votal study again, wouldn't you design it that
way rather than with the fixed dose of FSH?

M5. WLLIAVSON JOYCE: | would like to
have one of our clinicians coment on that, but |
think it is inportant to note that in addition to
the design considerations, the nunber of patients
available to be studied in this clinical trial are
indeed rare, so | suspect that a clinical tria
designed in that manner would require a
significantly larger nunber of patients in that
st udy.

Dr. Strauss, would you care to coment on
that, please?

DR. STRAUSS: The issue here is
establishing the efficacy of the active agent, and
the decision to fix the dose of FSH provided a
cl ear opportunity to establish whether the LH dose
i ndeed was biologically effective and clinically

effective.
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The sponsor did do the rollover study
whi ch did provide information regardi ng how t hese
drugs woul d be used in clinical practice, as Dr.
Santoro pointed out, so, in essence, the
combi nation of 21008 and 21415 provi des the data
that you want, again with the linmtations of the
smal | sanple size that would be avail able for
eval uati on.

DR STANFORD: | guess | would echo Dr.
Emerson's conment that if the rollover had
mai nt ai ned the random zation, that would be a nore
convi nci ng extension, but | guess what | am saying
is that that kind of design could have avoided this
conundrum of risk of COHSS cancell ation and do you
call it a success or a failure, or at |east
mnimze it.

I don't knowif Dr. Enerson has any
comments on whether it would actually require a
| arger sanple size with a varying FSH. It doesn't
seemto nme that it would, but I amnot a
statistician.

DR EMERSON: | don't see that a different
treatment suddenly changes what the sample size
requirenents are to determne an effect, | would do

the sane calculations no matter which. So, if you
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are saying that what was going to be done and what
woul d be nore efficacious, would be titrating that
dose, then, that is what you shoul d be testing.

MS. WLLIAVMSON JOYCE: | woul d suggest
that given the fact that that would provide for an
addi ti onal confounding factor, it could lead to a
different series--

DR. EMERSON: Again, confounding is
protected for by random zation. It is not a
confounding issue, it's a precision issue, that you
m ght get nore precision by having a very, very
controll ed population if you could nmanage to do
that, but if you can't do that, then, you have the
random zation that is protecting you for everything
t hat happens afterwards.

DR KENLEY: | just want to nake sure that
this is clarified. Your optinal design would be to
have patients random zed to placebo in 75 IU, and
stay on those two doses for multiple cycles, stay
on placebo or stay on 757

DR. EMERSON: It need not be, to tell you
the truth, but that is where you woul d have the
nost power. You are going to get sone attenuation
of your effect if you allow the crossover, but when

you do allow the crossover, that doesn't change the
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fact that you are now testing the difference
between, if you will, delayed adm nistration of the
drug versus taking it right fromthe very first
cycle.

Again, any difference, and this is
dependent upon trusting that there wasn't sel ection
on who went forward and things |ike that. Again,
wi t hout the FDA having reviewed the data in this
way, | amnot saying that | can nake a judgnent on
that, but if we pretended that all of this went
forward, you can design a trial that is del ayed
adm nistration of a treatnent, and that is what you
are testing.

DR. KENLEY: It is already difficult to
recruit for these trials, and | think to recruit
for a trial where the patient was going to take
pl acebo for nultiple cycles would make it much nore
difficult.

DR G UDICE Dr. Santoro. As the hour is
coming to a close for discussion, we will take a
few nore questions, and then we will nodify the
programthis afternoon, so that the sponsor will
have sonme additional tine for additional questions
fromthe committee

Your conmments?
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DR. SANTORC There is a saying that the
retrospector scope al ways sees 20/20, and while the
trial was being constructed, which was a while ago,
the options seenmed to be nuch nore linted in what
could be done with these patients.

So, patients are inproperly naned there,

i npati ent when they have HH and they want to get
pregnant, and keepi ng someone in a study,

mai ntai ni ng themon a placebo dose of LH, | think
woul d have run into issues of feasibility that
woul d have probably made the study undoable in ny
opi nion, but you have others on the panel who

thi nk can coment on that.

DR. G UDICE: Yes, Dr. Lipshultz.

DR LIPSHULTZ: | nmay have missed this
data, but Dr. Santoro was tal king about how ruch
you like the ability to vary your FSH and keep your
LH st eady.

In the rollover group, | am assum ng then
that the LH was kept at 75 and the FSH vari ed.

What was the dose that you needed then to achieve
those pregnancies with your FSH? Do we have that?

M5. WLLI AMSON JOYCE: Yes, we do, and
your first assunption is correct, the LH dose was

kept constant and the FSH dose was allowed to vary.
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DR LIPSHULTZ: What were the doses that
achi eved efficacy, were they down to 25, because
Dr. Santoro suggested that she often has to go down
as low as 25 in these wonen?

M5. WLLIAMSON JOYCE: | amsorry, | want
toclarify that. | amquite certain that what Dr.
Santoro was saying, that the desire was to reduce
t he FSH dose.

DR LIPSHULTZ: Right, the FSH

M5. W LLI AMSON JOYCE: Yes.

DR LIPSHULTZ: So, what was the FSH used
in that rollover group?

M5. W LLI AMSON JOYCE: Dr. Lanmers

DR LAMMERS: You are correct that the
dose of FSH changed. It was part of the design of
t he study.

If I can have the slide on, please

[Slide.]

This table sumari zes the FSH dosing, as
you requested, Dr. Lipshultz, in the 54 cycles
included in this rollover study, and you can | ook
her e.

The average daily dose, if we divide it
into 150 or even |lower than 150, nore than 150, you

can see the nunber of cycles, that 30 percent that
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177
had a | ower dose of 150, 68 percent had follicular
devel opment, and 37 or 6 out of 60 of these
pati ents achi eved pregnancy.

In the 150 is 30 percent pregnancy rate, 3
out of 10 patients responding. Mre than 150 dose
of FSH, we had a 75 percent follicular devel opnent
with a 39 percent pregnancy rate, or 11 out of 28.

DR, LIPSHULTZ: Yes, but in that |ess than
150, that you have to go bel ow 75, because Dr.
Santoro was indicating that her problemw th the
urinary product was that she is stuck with the 75.
So, did you go below 75 in this |less than 1507

DR LAMMERS: | think we have that data,
but it is not summarized. W have the data,
however, we can provide it to you later.

DR G UDICE Dr. Lews.

DR. LEWS: Two things. One, it is very
difficult to design a trial to treat these
patients, and, of course, the way we use
gonadotropin in clinical practice is to tailor the
dose as much as we can to the individual patient,
so | can respect that it is very tough to design a
trial to ook at what an effective dose woul d be.

But | ooking at these data where you do get

a del ayed response with 25 in sone patients, it

file://IC|/Daily/0930repr.txt (177 of 305) [10/14/03 11:18:43 AM]



file:///C|/Daily/0930repr.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

does beg the question of whether 50 woul d worKk.
mean | understand it is hard and these are rare
patients, and this is expensive, but it is also
hard to nake a judgnment about what the effective
dose is.

The second comment | woul d make is that
there is another way to titrate the LH dosage, and
that is with hCG dearly, that would be off-Iabel
but there are sone trials using fixed doses of FSH
and then small, very small doses of hCG which acts
just like LH and has a longer half-life, nuch | ess
expensi ve, and, of course, there is a reconbi nant
fornul ati on avail abl e.

DR. G UDICE: Does the sponsor want to
reply to either of those coments?

M5. WLLIAMSON JOYCE: | wasn't sure if
you had a question for us or if you were just
commenting on behalf of the conmmittee.

DR G UDICE It has certainly been very
instructive to think of alternative strategies for
alternative protocols, but | would like to rem nd
the conmittee that our responsibility today is to
| ook at the protocol and the protocols that have
al ready been conducted and to anal yze the data that

have been provi ded.
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1 Bef ore we break, there are two burning
2 questions over here fromDr. Macones and Dr.

3 Crockett, so please go ahead.

4 DR. MACONES: This is really nore of a
5 comrent than a question, and it is follow ng up Dr
6 Toner's questions earlier.

7 Dr. Lanmers presented | think a very

8 pi votal slide which conpared the FDA analysis to
9 the Serono analysis. 1In the analysis after

10 renovi ng the people who were at risk for CHSS, the
11 difference really came down to one patient who

12 Serono defined as being a success because she

13 achi eved a pregnancy, FDA did not.

14 I think what is interesting, at |east as

15 saw t hat slide quickly, was that the estradiol

16 level in that patient was |ow, and that is why FDA

17 suggested that that was a failure. | think that is

18 consistent with what Dr. Toner was saying, that we
19 think that the LHis really working based on at

20 | east partially through an estradiol |evel, so

21 whet her or not you can really count that as a

22 success, again, a chemical pregnancy that is

23 inmplanting into an endonetriumthat is not ready,
24 really question

25 So, it is just a comment nore than a
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quest i on.

M5. WLLIAMSON JOYCE: | just want to note
again that that was prospectively defined in the
protocol and never an issue in our discussions wth
the agency until after the NDA was fil ed.

DR GUDICE: | think it is also inportant
to point out that we should be careful about
drawi ng conclusions for the reason why that may not
have been a successful pregnancy.

Yes, Dr. Crockett.

DR. CROCKETT: Yes, | have a question
concerning the health of the pregnancies.

Yesterday, we heard a | ot of discussion about
aneupl oidy and the risk of genetic defects when we
superovul at e wonen.

I haven't seen any data in nmy revi ew on
the genetic health of the pregnancies in this
trial, any of these trials, so | would like to know
fromthe conpany about the genetic outcones,
whet her they were live births, termnations, or
fetal |osses, what the genetic abnormality rates
wer e.

M5. WLLI AMSON JOYCE: Yes, we have those
data. What would you like to see, the studies

specifically, the pivotal trial?
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DR. CROCKETT: | would like to see it all

M5. WLLI AMSON JOYCE: Ckay.

DR GUDICE: Slide 71, | have been told
has the table in it. Then, Dr. Lanmers, if you
woul d l'ike to make a coment.

DR. LAMMVERS: Have we got Slide 71 on?

[Slide.l]

DR. LAMMERS: This table summari zes,
presented the results of all studies included in
our Luveris devel opnent program | ooking at
pati ents seeking pregnancy, going on to clinica
pregnancy, going on to live birth, the nunber of
m scarriages, lost to followup, and stillbirths.

We do have information, we have tried to
obtain information--1 will try to show you that in
a mnute--on the patients who went on to deliver
live babies, either the singletons, twins, and
triplets that you were referring to.

Can | have the next slide on, please.

[Slide.]

Again, later, it is always difficult to
acquire information, however, this is in 6253,
where we | ooked at a patient who had a pregnancy in
the 225 IU dose group, and basically, the nother

confirnmed--this is last available data in My of
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2000- -t hat daughter is doing well.

Here, on the 75 11U dose in 6253, also,
this patient delivered twins, nale and feral e, and
nmot her confirmed that the children are healthy.

Next slide on, please.

[Slide.]

If you | ook at Study 21008, we had the
pl acebo in the 75 dose group, we had twins in the
pl acebo, and basically, she delivered two babies,
smal | for age, 25 weeks, and they were snmall weight
and birth weight, and the 75 was a singleton at 38
weeks, a boy, and also relatively lower birth
wei ght .

The next slide.

[Slide.]

We are | ooking at our bigger study 21415,
you can see here that mpost of these were delivered
at the appropriate time. There was a variation
bet ween 30 weeks and the highest | think of 42
weeks of pregnancy, nost, you can see the weights
here. There are a few low for birth weights
babies, but it fits with the gestational age, also
here with the 30 weeks.

However, the najority of these children

are doing well as far as we have--we have tried to
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obtain followup informati on as we di scussed
yesterday, but it provides issues of lost to
foll owup, and people also are not willing to
provide that kind of information after they
concl uded the study.

Does that answer your question? W didn't
do any genetic studies that you are particularly
referring to, as we discussed this norning, because
we didn't do any, you know. Mbst of the
information was not available at the tine that we
did the studies.

DR CROCKETT: So, am| to assume that in
all of the live births that you had in your
studies, you don't have any Down's syndrome
children that you know about or any other genetic
defects that happen in the nornmal popul ati on?

DR. LAMMERS: No, we do not.

DR. @ UDICE: Thank you

For the conmmttee, you can | eave your
books here, and the roomin the restaurant is stil
reserved for today, as well. Please, let's
reconvene to keep on schedule at 1 o' clock when Dr.
Sl aughter will give her presentation

Thank you.

[ Wher eupon, at 12:35 p.m, the proceedi ngs
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1 were recessed, to be resuned at 1:00 p.m]
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1 AFTERNOON PROCEEDI NGS
2 [1:10 p. m]
3 DR. G UDICE: Since the afternoon agenda
4 is quite tight, we are not going to have a fornal

5 break, so if people get up to use the facilities,
6 pl ease be aware that no one else is going to be

7 of fended by your exit.

8 I would like to begin right now with

9 introducing Dr. Slaughter, who is the Reproductive
10 Team Leader for the Division of Reproductive and
11 Urologic Drug Products at the FDA. She will be

12 speaki ng on Luveris: The FDA Perspective.

13 FDA Presentations
14 Luveris: The FDA Perspective
15 DR SLAUGHTER: Good afternoon. | hope

16 you all had a good | unch even though it was

17 somewhat rushed. As Dr. Quidice said, |, along

18 with Dr. Meaker, will be presenting the FDA

19 perspective on the Luveris Drug Devel opnent

20 Pr ogram

21 [Slide.]

22 The NDA indication for Luveris was for

23 concomtant adm nistration with recomnbi nant FSH for
24  the induction of ovulation in infertile wonen with

25 severe LH and FSH defi ci ency.
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This, | nmight nention was actually a
second change in the indication with the original
one being for wonen with LH and FSH defici ency, and
as you hear today, the sponsor has now proposed a
third indication, that we m ght change to a third
i ndi cati on.

[Slide.]

The obj ect of the population is wormen with
hypogonadot r opi ¢ hypogonadi sm or hypot hal am ¢
pituitary failure. The criteria for enrollnment in
the NDA studi es has defined subpopul ati ons of
hypogonadot r opi ¢ hypogonadal wonen requiring
t herapy based on serum LH, FSH, and estradi ol
level s with or without functional evidence of
endogenous estrogen

[Slide.]

Luveris was granted orphan drug
desi gnation on Cctober 7, 1994.

[Slide.]

The Orphan Drug Act of 1983 refers to
orphan drugs as rare diseases or conditions
affecting | ess than 200,000 persons in the United
States. It confers certain nmarketing exclusivity.

O phan products receive no preferenti al

treatment in terns of testing and subnission
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requirenents, and face the sane safety and
effectiveness criteria and review processes as
undesi gnat ed products.

[Slide.]

As nmentioned earlier, the FDA has no
concerns with the ultinmate safety profile as
presented in the NDA, so the presentation today
wi || discuss efficacy only, focusing on popul ation,
endpoi nts, and how t hese things have changed
t hroughout the drug devel opnent process or program
and the power of the Phase Ill study and the dose.

[Slide.]

My overview of efficacy will cover the
primary studies proposed to establish efficacy, FDA
requirenents to establish efficacy. | wll exam ne
the regul atory eval uati on of Luveris, focusing on
the strength of the evidence, and will summarize
the concerns of the FDA, and finally, we will cone
to the conmittee with our questions.

[Slide.]

Two identical Phase Il dose-finding
studi es were proposed to the FDA in 1992, when the
conmpany met with the FDA in a pre-1ND neeting.

One of those proposed studies, U S. Study

6905, was subnmitted to the FDA in an IND in 1993.

file:///C|/Daily/0930repr.txt (187 of 305) [10/14/03 11:18:43 AM]

187



file:///C|/Daily/0930repr.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

188
Annual reports to the IND, beginning in 1996,
identified U S. Study 6905 as the proposed prinmary
study to support an NDA. Renenber, initially,
there were two identical Phase |l dose-finding
st udi es proposed.

Study 6253, the study conducted in Europe,
t he European Phase || study, was not subnitted to
the FDA, and, in fact, the FDA was not aware of the
data from Study 6253 until we were at the
di scussions just prior to subm ssion of an NDA

In 1998, this study, 6253, was proposed as
the primary study to support the NDA

[Slide.]

These studies had different patient
popul ations and efficacy criteria. The U S. Phase
Il study submitted to the IND, Study 6905, was
open-label. It enrollnent criterion was for an LH
less than 5, an FSH |l ess than 5, and a negative
progest erone chal | enge test.

Thi s protocol was anended prior to conduct
of the study and it changed the population to an LH
| ess than 13.3, the progesterone chall enge was
replaced with an estradiol |ess than 60, and there
was a change in the FSH requirenent.

This, the sponsor did, as you heard
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before, based on recomendati ons fromtheir own
consul tants

Finally, the European Phase |l Study was
al so an open-1label study. The LH requirenment was
for a less than 1.2, a negative progesterone
chal l enge test was required, an estradiol |evel was
not required.

Additionally, this European trial enrolled
vol unteers, not necessarily seeking to becone
preghant. The efficacy criterion that were put
forth on these Phase Il trials was a conbi ned
ef ficacy endpoint taking into consideration
follicle size, estradiol on the day of hCG a
m d-| ut eal progesterone |evel

As you see, these efficacy criteria also
varied. In Study 6905, an estradiol was to be
greater than 200 pg/m and a md-Ilutea
progesterone greater than 10 ng/m . This was
changed when the study was anmended to nake it
greater than 160 pg/m and greater than 7.9 ng/m,
and t he European study was 109 pg/m with the
estradiol criterion of the conbined endpoint, and a
progesterone of 7.9 ng/m.

[Slide.]

The briefing document for the proposed NDA
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was submitted in 1998, and over a period of 1998 to
1999, the FDA reviewed these docunments and had
nunerous di scussions with the sponsor

Two non-identical Phase Il studies, 6905
and 6253, were proposed. No statistical hypothesis
was set forth for these studies at the outset.
These studies were not powered for efficacy.

They used trend tests as confirmatory
statistical tools for efficacy assessnent. FDA
considered at that tine, and considers now, that
trend tests are exploratory, and not to be used as
confirmatory statistical tools.

The result of the European study was
significantly different fromthat of the U S. study
6905.

[Slide.]

As a result of the FDA sharing its
concerns, Serono proposed then to support an NDA
with Study 6253, the European Phase |1, as prinmary
as opposed to what was identified to us in 1996 and
1997 as 6905 being prinary.

[Slide.]

The FDA' s concl usion on Study 6253 was
that the database was insufficient for filing an

NDA. |t was conmposed of 11 patients on 75 |U dose
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of Luveris versus 9 patients on pl acebo.

[Slide.]

The FDA presented two options to the
sponsor. One was that we could discuss with an
Advi sory Conmittee whether the database for Luveris
was sufficient to support an NDA

[Slide.]

The second option was that the sponsor
coul d conduct a Phase Il study. A further
recommendation for such a Phase Il study was that
the sponsor enroll patients with an LH less than 5
and a significant subset with an LH less than 1.2.

The reason for making a recommendati on of
enrolling subjects with an LH greater than 1.2 was
that the | abeling could reflect both the popul ation
showi ng efficacy and that for which the product was
ineffective if the data did indeed turn out that
way.

W have had several discussions on
pregnancy in subjects with WHO Type |, and the
agency did suggest that it was really interested in
pregnhancy, however, if the study could not be
powered to demonstrate a difference in pregnancy
rate, then, ovulation rate, the proposed | abel

i ndi cation, should be the primary clinical outcone.
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We said that a single treatnment cycle, as
proposed by the sponsor, would be adequate to
denonstrate efficacy regarding ovul ation rate.

[Slide.]

In 1999, the sponsor submitted its Phase
Il protocol. The population in that Phase I
protocol was an LH less than 1.2, the sanme as Study
6253, with an E2 less than 60 pg/m. It was
proposed to be a single dose study and study
follicular devel opment as the primary clinica
out cone.

Serono's cover letter stated that a review
of Serono data indicates that use of ovul ation
rates as a primary endpoint woul d be burdensone
since sonme patients would be canceled for the risk
of OHSS, and will not reach ovul ation

[Slide.]

The FDA comments to the Phase Il protoco
were that the drug devel opnent programto date had
not denonstrated dose responsiveness, that the
protocol proposed only a single 75 I U dose. It
i ncluded a historical control, and the popul ation
studied was different fromthe previ ous FDA
recomendation to include a population with an LH

less than 5 with a significant subset |ess than 1.2.
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[Slide.]

FDA' s recommrendati on on that protocol was
that the sponsor shoul d denopnstrate dose
responsi veness, shoul d determ ne the | owest
effective dose in Phase |11, or alternatively,
conduct a separate Phase Il trial

FDA further stated that a single dose may
be an issue that affects the outcome of the review
recomendati on and that we m ght not have
determined the | owest effective dose.

We further recommended a pl acebo arm and
not historical data as the control

[Slide.]

Furt her recomendati ons were that the
ul t rasonographer and patient be blinded, and if the
sponsor was not going to take our reconmendation to
use ovul ation rate as determned only by the
progesterone, then, we had sonme comments on the
criteria for their conbination prinmary endpoint.
We suggested an estradiol of 200 pg/m and a
progesterone | evel of 10 ng/m.

W felt that that was nmore in keeping with
estradiol levels attained by a mature follicle in a
normal nenstrual cycle.

[Slide.]
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The NDA was received on May 1st, 2001. As
| said, the indication was for concom tant
adm nistration with reconbi nant human FSH for the
i nduction of ovulation in infertile women with
severe LH and FSH defici ency.

The NDA was supported by one Phase |11
trial, Study 21008, and two, non-identical Phase ||
does-findi ng studies.

[Slide.]

On March 1st, 2002, the NDA received a
non- appr ovabl e deci sion by the Division of
Repr oductive and Urol ogi c Drug Products.

[Slide.]

| amgoing to give an overview, a little
nmore in depth, of the three studies supporting the
NDA, as well as the extension study 21008. Again,
some of this will be a repeat of what Serono has
al ready shown you.

[Slide.]

U.S. Phase Il Study 6905 and European
Phase Il Study 6253 had objectives to determine the
need for LH and the mininmum effective dose for
ovul ation induction. The FDA revi ew determ ned
that the | owest effective dose had not been

det er m ned.
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U.S. Phase Il had an objective to confirm
the efficacy and safety of the 75 IU dose of
Luveris. The FDA review was that the 75 | U dose of
Luveris was not effective.

[Slide.]

This slide nowis just an extension of the
previous slide that | showed to include the U'S
Phase II1 trial, and just so that it is very clear
the Study 6905, the U. S. Phase ||l open-label, the
Eur opean Phase Il open |abel, and finally, the
Phase 111 double-blind study had different
enrol I ment criteria.

The European Phase Il and the U S. Phase

Il were the same. The efficacy criteria did differ

between the U S. Phase Il studies and the European
Phase Il and the U S. Phase IIIl trial
[Slide.]

Wher eas you have al ready heard, one of the
maj or di screpant point of views that significantly
i nfluenced the outcone of the review was the issue
of how to account for cycles canceled to avoid
ovarian overstimnul ati on syndrone.

The FDA believe that cycles should not be
considered as a treatnment success for the purpose

of evaluating the efficacy for ovulation induction

file:///C|/Daily/0930repr.txt (195 of 305) [10/14/03 11:18:43 AM]

195



file:///C|/Daily/0930repr.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

and pregnancy.

We believe that cycles canceled to avoid
the risk of OHSS, a pharnacol ogi c adverse event, is
not a surrogate for pregnancy.

[Slide.]

I won't go over this again because | think
this was presented by Serono, but FDA believes that
the appropriate way to account for cycle
cancellations is to plan for and prospectively
adj ust the sanpl e size.

[Slide.]

Study 21415, the extension study, was a
non-random zed, open-|abel extension of Study 21008
that included 31 patients with an LH of 1.2, who
are treated in Study 21008, who had not concei ved.

The primary objective was provide
additional data on follicular devel opment and
safety of the treatnent with the 75 I U dose of
Luveri s.

[Slide.]

Next, | would like to say a little bit
about what the FDA considers as substanti al
evi dence.

[Slide.]

Congress, in the Federal Food, Drug, and
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Cosnetic Act of 1962, put forth that the term
"substantial evidence" means evi dence consisting of
adequate and well-controlled investigations.

Hi storically, these were interpreted by the FDA to
mean nore than one.

The Moderni zation Act of 1997 stated the
data from one adequate and well-controlled clinica
i nvestigation and confirmatory evi dence are
sufficient to establish effectiveness and FDA may
consi der such data and evidence to constitute
substanti al evidence.

[Slide.]

Wor ki ng on these statutes, the FDA put
forth a guidance for industry. That guidance says
reliance on a single study "whether alone or with
substantiation fromrelated trial data |eaves
little roomfor study inperfections or
contradi ctory nonsupportive information."

The results of the two, Phase Il trials
are contradictory. The results of the Phase I
trial is not robust. It relies on the results of a
single patient.

Al so, the guidance puts forth that a
single study should be linted to where

confirmati on would be practically or ethically
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i mpossi bl e.

It is both practical with an extended use
of patient accrual and ethical to provide
substantial evidence for Luveris in the treatnent
of wormen wi th hypogonadotropi ¢ hypogonadi sm

Next, | will turn the m ke over to M.
Meaker, who will present the statistics.

M5. MEAKER: Hi. M nane is Kate Meaker
and | amthe statistical reviewer for this NDA

[Slide.]

First, I will be presenting the FDA s
re-analysis of the three main clinical trials, and
then I will discuss the agency's concl usion that
these trials lack sufficient evidence for efficacy.

[Slide.]

The main issues, as Dr. Slaughter already
expl ai ned, are the classification of subjects whose
cycl es were cancel ed due to risk of OHSS, and
secondly, the concerns that the results of these
studi es are not robust.

[Slide.]

I will be covering the same three nmain
studies that Dr. Slaughter has already described.

[Slide.]

Sone background on the Phase || studies.
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The pl anned anal yses for these studies were trend
tests. This type of test is appropriate for
dose-finding studies, which was the goal of the
two, Phase Il trials.

Wei ghts are assigned to each dose group
prior to unblinding, and typically, the weights
will reflect the anticipated dose response, such as
a |linear response.

[Slide.]

Qur concerns about the sponsor's trend
test anal yses are these wei ghts were not
pre-specified, and when the results were first
presented to the agency, we were told that the
wei ghts were selected after unblinding. This
creates bias in choosing weights which show the
greatest support.

[Slide.]

An additional concern was that the 75 U
dose group and the 225 | U dose group received the
same wei ghts, and the actual weights applied were
pl acebo received mnus 2, 25 |U dose received a
wei ght of zero, and then the 75 and 225 | U dose
received the weight of 1. So, in essence, this
test treats anyone who received 75 or higher as

havi ng the same dose
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[Slide.]

Now, the results of these studies, and for
each of the three main studies, | wll be
presenting the sane analysis table. The first line
wi Il be the sponsor's analysis as presented in the
NDA, and this includes OHSS, risk for OHSS as a
treatnent success for follicular devel opment, and
then the second line will be ny re-analysis, which
will include risk of OHSS as a treatnent failure

Here, the endpoint that we are | ooking at
is percent success on follicular devel opnent.

[Slide.]

So, in Study 6905, the sponsor's analysis,
as they already presented, the trend test was not
significant. One other point, in the process of ny
review, of the agency's review of this NDA the
question cane up can any of these studies stand
al one to support the efficacy of the 75 | U dose.

[Slide.]

So, to address that question, in ny
re-analysis, | did a direct conparison of the 75 IU
dose group to the placebo group, and in doing that,
| used a Fisher's Exact Test.

For this study, conparing the 7 out of 11

to the 5 out of 11, Fisher's Exact Test is not
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statistically significantly different. So, in
concl usi on, when OHSS risk is a treatnent failure,
actually, in both of these analyses for 6905, there
was no statistical difference.

[Slide.]

Movi ng on to the second Phase |1 study
6253, again, sponsor's analysis. This was
presented this norning. The trend test had a
significant p value of 0.004. The other thing that
was presented this norning was the sponsor conpared
this 7 out of 11 to the 1 out of 9 in head-to-head
conparison, and showed a p value of 0.02. Again,
that was with OHSS risk as a treatment success

[Slide.]

When this is reclassified in ny analysis,
the conparison of the 75 IU group to placebo shows

no statistically significant difference.

[Slide.]
Finally, moving on to the Phase Il trial,
this is a single Phase Il trial. It had just two

groups, Luveris and placebo. The plan conparison
was a head-to-head conpari son using a Fisher's
Exact Test.

Just to clarify, this was the analysis

that was presented in the NDA. The sponsor did an
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eval uabl e anal ysi s, they excluded three subjects
fromtheir analysis.

Now, what was presented this norning, just
to clarify the differences in what you are seeing
in the package, this nmorning the sponsor presented
an intent-to-treat. So, their denoninators this
nmorning were 26 in Luveris and 13 in placebo. That
is the same intent-to-treat population that | used
in mne.

[Slide.]

In doing a Fisher's Exact Test comnparison,
the p value for mne is 0.063, and as you have
heard, there is a single subject in the Luveris
group. The sponsor's analysis will show 11 out of
26 as being a treatnent success here. There is a
singl e subject where there is disagreenent between
the agency and the sponsor about the clinical,
guess it's the chem cal pregnancy.

So, this raises additional concerns about
the robustness if the interpretation of this single
Phase 111 study hinges on the classification of a
singl e subj ect.

So, again, when OHSS risk is considered a
treatnment failure, the single Phase IIl study does

not have sufficient evidence to show efficacy for
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the 75 |1 U dose.

[Slide.]

This slide is to sumrmari ze the results of
these three individual trials, and what | am
showi ng you is the odds ratio and the 95 percent
confidence interval. Now, the odds ratio shows the
chance of having success, chance of follicular
devel opment in the 75 I U dose group versus the
pl acebo group. The 95 percent confidence interva
corresponds to the test at al pha .05.

Now, the vertical line at the value of 1
here represents the odds ratio where the chance of
treatnment success in the placebo group is the sane
as treatment success in the Luveris group. Al
three of these confidence intervals, the | ower
bound is less than 1, so none of these trials can
rule out the possibility of equal chance of getting
pregnant or equal chance of follicular devel opnent
on placebo as on Luveris.

[Slide.]

O interest to the agency's nedica
of ficers was ovulation rate. This was the desired
i ndi cati on was ovul ati on induction. FDA requested
that the sponsor use this as a primary endpoint, as

Dr. Slaughter already discussed, and ovulation rate
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was to be determ ned by progesterone |evels.

The sponsor chose to use follicular
devel opnment instead as the prinmary endpoint, and
this was shown as the secondary endpoint.

[Slide.]

This slide shows the results of ovul ation
rate for each of the three studies. Now, you will
notice in the 6905, the progesterone |evel was
slightly higher than in the other two to be
classified as a success for ovulation, but in al
three studi es, a head-to-head conparison, there is
no statistically significant difference between
Luveris 75 and placebo for ovulation rate.

[Slide.]

So, in summary, these three studies, when
we try to answer the question can any of them stand
al one, looking at the primary endpoints with CHSS
risk as the treatnment failure, there is
i nsufficient evidence and al so | ooking at the
addi ti onal endpoint that was of interest to the
medi cal officers, ovulation rate, the same
conclusion. None of these studies can stand al one
to support that efficacy.

Now, | will return it to Dr. Slaughter

DR SLAUGHTER: Let nme say that FDA agrees
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that in some popul ati on of hypogonadotropic
hypogonadal women, LH will be necessary.

[Slide.]

Qur concerns have been that we were |eft
with, at the end of this review, were the
appropri ate subpopul ati on of hypogonadotropic
hypogonadal wonen that woul d benefit fromtherapy
wi th exogenous LH, that the correct surrogate for
pregnancy was not chosen in this instance.

[Slide.]

Finally, in the appropriate popul ation,
the | owest effective dose.

[Slide.]

As you have heard earlier, there are
alternative treatnents, intravenous gonadotropin
hor mone rel easi ng hormone is not currently
mar ket ed, and the nenotropi ns have never been
presented to the agency for this indication, so
they woul d be used off | abel

I will proceed with our questions for the
comittee.

No. 1. Can subpopul ati ons of
hypogonadot r opi ¢ hypogonadal wonen be identified
sol ely by serum hornone including LH, FSH, and

estradiol levels? This is in addition to the
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physi cal examination, et cetera.

If you do not agree, what additiona
mar kers shoul d be attained? Should it be
denonstration of withdrawal bl eeding upon progestin
chal  enge, DNA markers, or other clinically
significant markers?

If you agree that subpopul ations can be
identified on the basis of hornone levels, were the
appropri ate subpopul ations studied in 6905, 6253,
and 210087

No. 2. Was a placebo-controlled trial the
appropriate trial design to denonstrate efficacy?
If you disagree, should an active conparator tria
be consi dered?

No. 3. Should nmultiple cycles be
considered for evaluation? |s there a primng
effect of the first treatnment cycle?

No. 4. Was it appropriate to use a
surrogate endpoint for pregnancy? W have tal ked
this over several times. |In this case, follicular
devel opnment, however, in this study of
hypogonadot r opi ¢ hypogonadal wonen seeki ng
pregnancy?

If you do not agree, should the studies

have eval uated clinical pregnancy or live birth?
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If you agree, which surrogate endpoints
shoul d have been used? A single md-lutea
progesterone? Miltiple md-luteal progesterone
| evel s? O other surrogates?

Shoul d cycl e cancellation to avoid OHSS be
used as a surrogate for pregnancy?

No. 5. |Is the data sufficient to
establish efficacy for ovul ation induction?

No. 6. If additional clinical studies are
to be recomended, what type of study should the
Di vision request in order to provide sufficient
evi dence of efficacy?

Shoul d addi ti onal studies eval uate doses
| ower than 75 | U?

Finally, I would like to close in thanking
the conmittee for your deliberations over the two
days. These are very important issues that the
Di vi sion has struggled with, and we very nuch
appreciate all of your input.

I would also like to thank the follow ng
people: Dr. Ridgely Bennett, who is in the
audi ence. He is the nedical officer who has worked
on the drug products for infertility for over the
| ast 30 years, and we owe hima trenendous debt.

I would also like to thank Dr. Audrey
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Gassnman, Dr. Barbara Wesley, and Ms. Dornette
Spel | -Lesane for all of their help in putting
together this presentation

I would like to thank Drs. G ebel,
Shames, Houn, and Jenkins for all of their valuable
comments during this process of presenting before
the committee.

Thank you.

DR. @ UDICE: Thank you, Dr. Slaughter

I would Iike to open this discussion for
some questions fromthe commttee to Dr. Sl aughter
specifically about the issues that she has
di scussed, and | would like to begin the
questioning by at |east recounting as soneone who
was naive to these data and a first time around,
and | would like to hear comments al so from ot her
committee menbers

W seemto have essentially two sides of
the story. There are two different statistica
anal yses, there are coments that the FDA gave
favorable views and yet within a few nonths there
was an unfavorable letter.

There is an issue that has been made of
not having identical trials fromthe begi nning or

Phase || studies fromthe begi nning. What that
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exactly nmeans to the conmittee or to the FDA, | for
one am not conpletely clear.

There is a Phase Il trial that was
conducted in Europe that--and pardon me for using
the word "clearly,” Dr. Emerson--but it seemned
pretty clear to ny eye that there was a
dose- dependent, statistically significant change
wi th recombi nant LH

There are comments about the 6905 study
not being equivalent and both trials not being
equi valent to the 6253. Very little discussion has
been addressed to the subset of severely
LH deficient patients in the 6905, the data of
which again to nmy eye in reviewi ng the data seened
very conparable to the 6253.

I can go and on. These are the issues
that when | have gone through the data head-on,
came to ny pen to paper. An additional issue was
brought up today, and that has to do with the
pi votal patient of an estradiol of 106 versus 109,
and agai n no di scussion has been made with regard
to had we re-assayed that patient sanple, or had
drawn her blood within five mnutes, would we have
gotten 110 nanograns per nl for an E2 or perhaps a

100.
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At | east as | understand biol ogy, you
don't usually get pregnant unless you have follicle
devel opment. So, these are very serious issues
that, as | have gone through the data, these have
come to nmy mind, and as a group, | would like for
you to let ne know if these are on target with your
t hi nki ng and how we can advise the FDA with regard
to this particular product proposed by this
sponsor.

Wth that as a background, because | do
want people's juices to be flowng here, | really
want the brains to be thinking especially
postprandially. There are a nunber of questions,
and as we | ook at the subquestions, we need
sufficient tine to be able to discuss these,
because sone of themare very subtle and sone of
them| think are going to require a lot nore
attention.

Wth that as a background, | would like to
open the discussion for questions for Dr.

Sl aught er.
Yes, Dr. Tul man.
Questions fromthe Commttee
DR, TULMAN. | amasking this and it m ght

be a bit broader rather than narrow. Wen the
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sponsor applied for orphan status because of the
rarity of the condition, and has spent, and the FDA
has spent, a considerabl e anount of tinme |ooking at
a drug that, by all accounts is for the very rare
patient, the 1 in 18,000 perhaps a tertiary care
center.

Clearly, there is in the background
anot her agenda that may be at operation here that I
think nust be put on the table, and that is the FDA
approves a drug for a very set purpose, for a set
popul ati on that you have the evidence or nay or may
not have the evidence as we are discussing.

The reality is if a drug were to be
approved and it goes out to market and it's
avail abl e for prescription by |Iicensed people who
can prescribe, and we all know there is nuch
of f-1abel use, which is not what the FDA approved
it for, and in this particular case, there is the
potential that the off-label use nay outweigh the
on-label use by a ratio of 18,000 to 1, which I am
not sure how it works out with all our other
nmedi cations out there, but it seems to ne that is a
pretty big off-label use potenti al

O all of the trials that have been shown

to us, the only one that nmight give us a hint were
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this drug to be approved and were this drug to be
then used off label, is the 6905, the one that was
done in the United States, of which several of the
wonen in that study were not neeting the LH
requirenent of less than 1.2, but did go up to the
medi an | evel, essentially a normal FSH and LH

There was no breakdown, but doing sone
calculations on nmy own, trying to capture that
popul ation that was greater than 1.2 in that trial,
when you | ooked at the differences in preghancy
rates, in clinical pregnancy rates, it cane out to,
for a sanple of those 25 wonen, it cane out to 4 in
the 75 or 225 dosage, and 5 in the zero or 25, or
essentially no difference by any statistical neans
one coul d i magi ne doi ng.

I know that we are a very focused hearing,
and we are focused on this particul ar popul ati on,
and sonehow we have a gigantic el ephant in the
room W have the 17,999 ot her wonmen as opposed to
the other 1 woman with this condition being
di scussed, and | guess | would like to hear sone
coment s about how we can rmake a decision for
somet hing that the reality in the future may turn
out to be very different on the use of this drug.

| guess it wasn't just directed to the
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FDA.

DR. SLAUGHTER: Thank you

DR TULMAN. It was directed to all of ny
ot her colleagues in the room

DR. SLAUGHTER: | think that | cannot
comment about any future or other indications for
this drug, so | guess | would like to throw it out
to the committee to discuss.

DR GUDICE: | would like to coment.
Wien we | ook at the indication--and | will read it
if I can find it amongst all this paper--it is
indicated for stinulation of follicular devel opnent
in infertile hypogonadotropi c hypogonadal wonen
wi th profound LH deficiency defined by |ess than
1.2 IUs per liter.

The purpose of this conmittee is to
eval uate the data at hand for the indication
proposed. So, | believe that we should focus
our - - because we don't know, just as many ot her
drugs are used off |abel--we don't know ot her
applications at this point for the use of this
drug, nor really is that our charge to address
t hat .

My under standi ng of our charge is to

advi se the commttee regarding this particul ar
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indication for this particular NDA. Unless soneone
wants to have sone additional comrent, Dr.

Stanford, and | would appreciate it if we can keep
this brief because we have a nunber of other very

i mportant questions that the FDA has requested that
we address.

DR. STANFORD: Al | wanted to say is
want to clarify what is the indication we are asked
to consider. There have been three different
i ndi cations. There was one presented in the

packets and then the one presented here is

different.

The ones you are asking us in the
question, | think that is a pivotal question and
may affect our vote, it may affect which way we
vot e.

Is the indication--you asked No. 5--are
the data sufficient to establish efficacy for
ovul ation induction, whereas, the presentation from
Serono this norning i s proposing an indication for
follicular devel opnent. Those are different
t hi ngs.
So, what are we being asked to consider?
DR SLAUGHTER: | think Serono is offering

up an alternative indication. The indication in
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the NDA was for induction of ovul ation

DR. STANFORD: Are we sort of open to say
we will vote no on one and yes on one, are you just
asking us to vote on this one? | amjust trying to
establish the paraneters of what we are bei ng asked
to address.

DR. SHAMES: W can certainly discuss
everything, but technically, it was the ovul ation
i nduction indication that we ultinmately did not
approve, and that is what we need the help on. You
can di scuss the other issues also, but technically,
it's that particular NDA having to do with
ovul ation induction that we need the answer.

Question 5 is the actual question
regardi ng that.

DR STANFORD: So, we would vote on
Question 5 and then nake any other comments that
you mght take into advisenent for anything el se.

DR SHAMES: Right. | want to make one
ot her comment about the off |abel, et cetera. The
other way to look at it is we are |looking at this,
the information before us, and if reproductive
endocrinologists think it would be really nice to
have, you know, sone LH to fool around with, and we

were really nice and we said, okay, we could have
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this, the truth is we are, by | aw and by

regul ation, required to approve a drug based on
what Dr. Slaughter showed you, substantia

evi dence.

It is fairly well defined as what is
substantial evidence, and it has to do with the
nunber of trials and the supportive evidence. So,
the other way to | ook at this, you have to sort of
take your way, in a sense, out of the total big
pi cture and focus on not only the clinical evidence
or the trial evidence, which you woul d | ook at as
academi cians or practitioners, but also on our
regul atory charge, which is a certain | ega
standard of having substantial evidence which has a
real meaning to it.

So, that is why Dr. Slaughter revi ewed
with you what that was.

DR G UDICE Dr. Keefe.

DR KEEFE: W are going to be naking
deci si ons based on whether or not there is or is
not substantial evidence to support the IND, and
am wondering if, fromthe perspective of the FDA,
does the fact that this is a deficiency syndromne,
that this is as close as you can get to the natura

product, way into it, for exanple, if this was a
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new form of insulin, does it change the wei ght of
the evidence required to tip the balance in one

di rection or another.

DR SLAUGHTER: | think that | put this on

the slide. It really doesn't influence the weight
of the evidence. W have to consider these drugs
for these orphan indications in the same manner
that we woul d consi der other drugs.

DR SHAMES: There is a reason we are
replacing this, and we have to decide. The
endpoint here is the reason we are replacing it to
attain pregnancy. | nmean there may be a | ot of
things that people are deficient in as you get
ol der, whatever it is, but to approve sonething,
there has to be an endpoint that has clinica
meani ng, not just replacing the particular
defici ency.

DR GUDCE Dr. Rce

DR RICE | guess | amjust not clear
because what Serono presented us this norning, the
second slide says they are |ooking for indication
for stimulation of follicular devel opnent, and
apparently they anended their NDA on August the
21st, 2003, which you present to us is an NDA

i ndi cation for ovul ati on i nducti on.
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So, which endpoint are we going to make a
deci sion on, ovulation induction or follicular
devel opment? In other words, do they get to change
nm dstream their decision or amend the NDA and was
that accepted by the FDA?

DR SLAUGHTER  CQur decision was based on
ovul ation induction. W did not accept the
anmendnment to change it to follicul ar devel opnent.

DR RICE: So, today, we are nmaking a
deci si on based on ovul ati on induction, not
follicular devel oprment ?

DR SLAUGHTER:  Yes.

MS. WLLI AMSON JOYCE: Excuse ne. My |
comrent on that? | want to make it clear that the
NDA anendnent, the proposal to create an indication
that was nore clearly closely aligned to the
clinical devel opment program starting back nore
than 10 years, and also to nmake it consistent with
the indication that is currently approved in over
46 countri es.

Now, that indication, the proposal to
amend that indication was provided to the agency in
a docunent in Decenber of 2002 with hopes that we
could get to the part of our discussion where it

m ght be possible, however, given the fact that the
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matter was bei ng brought before an advisory
committee, we have not to date entered into any
di scussi ons concerning the | abel

We are proposing this indication because
we feel it is appropriate based on the clinica
studi es that we have conducted, and today was the
first monment that we were told that the anended
i ndi cati on was not accept ed.

DR G UD CE Dr. Hager.

DR HAGER  That was ny question

DR. G UDICE: Dr. Lipshultz.

DR LIPSHULTZ: | have a question for Dr.
Sl aughter. W are talking about this one patient,
and Dr. Quidice nmentioned, well, if we drew the
bl ood again, perhaps it would be different.

I nean if that one patient is so
significant in this decisionmaking, then, | am
concerned about the depth of the data that we are
di scussing. How inportant is this one patient?

DR. SLAUGHTER: If you elimnate women, if
you do not count as successes wonen whose cycl es
were canceled for the risk of OHSS, the data is
swayed froma significant p value to a
non-significant p value on the basis of that one

patient. So, the one patient really influences the
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out conme of this study.

DR. LI PSHULTZ: Because the sponsor has
said that either way you |l ook at the data, with or
wi t hout the canceled cycles, it still is
statistically significant, but you are saying that
if we cancel the one patient out, then, it does
change the data.

DR. SLAUGHTER: If you take that one
patient along with patients whose cycles were
canceled for the risk of OHSS, then, yes, it does
i nfluence the data.

I just wanted to respond to sonme of the
points that you raised initially. One is that |
presented the business about which studies were to

support the NDA only to give you sone historica

perspective and that things were not clear-cut from

the onset, that we were presented with the proposa
for different studies to support the NDA over the

10-year review process.

I think we did discuss the single patient.

I just wanted to make a little coment about the
favorabl e response, and it's not to get into a he
sai d-she said situation, but | just want to put
that in perspective.

The comment that Serono has put forth
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about the favorability of the study was nade by ne,
and | was commenting at the | evel of the pre-NDA
nmeeting, that the sponsor had done the type of
study, neani ng doubl e- bl i nded, pl acebo-controll ed
study that | had asked for, and that was favorable.

However, left out of that comrent was that
we could not even tell themat that time whether we
woul d accept that NDA for filing. That comrent was
in no way nmade to suggest that they woul d
ultimately receive a favorable outcome after the
review of their NDA

DR. G UDICE: Thank you. | would like to
have two quick comrents and then we need to go to
the open public hearing, and then we will go
directly to the questions.

Dr. Crockett and then Dr. Rice.

DR. CROCKETT: | actually have a question
to address to Dr. Enerson, our statistician. In
reviewi ng Dr. Meaker's statistical analysis, there
seens to be significant difference regarding the
statistical analyses applied to the data both on
the follicular devel oprent and the ovul ation rates.

In her presentation of the data, neither
the follicular devel opnment nor the ovulation rates

were statistically different between the Luveris
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222
and the placebo, and | just wondered if you had a
comrent concerning the correct application of the
statistical methods used.

DR EMERSON: There were differences in
the statistics being presented, the types of things
that you are looking for. So, first, the issue is
doing a test for trends versus the pairw se
compari son, and obviously, there is a nultiple
conparison issue, if you let ne do enough
statistics, | will eventually find out sonething
that is significant.

So, this prespecification question is
very, very inportant when you are doing a test for
trend, prespecifying the weights is very, very
important, so there is a |lot of issues there that
you can say sure, they plugged it into the
computer, and the conputer gave it the correct p
val ues subject to the differences in the definition
of failures and dealing with the one patient.

But the issues of the weighting and
whether it is prespecified and whether that would
be then the credible evidence is one that has to go
in the study design, because you have to be very
certain that you aren't given too many chances to

be right.
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I would say that everything looks like it
is appropriate if there wasn't an el ement of
dredgi ng through the data until you got the result
that you wanted

DR. GUDICE: Dr. Rice

DR RICE: This is a coment and | guess
may want a response, but | am concerned about this
hi story of this changing of the NDA indication and
I just want to know is there sone precedent for
this, that before a pharnaceutical conpany cones
before us that they can have changed the
i ndi cation, the endpoint that was going to be
eval uated, is there any history of that, and
guess | am concerned about what you just said was
that you changed the indication after you | ooked at
t he dat a.

Did | msunderstand that, after it has
been approved in the European study, what did you
say?

M5. WLLIAMSON JOYCE: Yes. First of all,
I want to nmake clear that there has been no change
in the endpoint, the endpoint has been consistently
applied in the pivotal study and in the previous
studies. There has been no change in the endpoint.

DR. RICE: So, ovul ation induction versus
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follicular devel oprent?

M5. WLLI AMSON JOYCE: The endpoi nt has
al ways been follicular devel opnent as provided by
Dr. Lammers and the sharing of our data, that has
al ways been set, follicular devel opnent. What we
did, when the NDA went in, the wording of the
i ndi cation that was subnitted was broad and simlar
to that of other products that had been approved in
gonadotropin treatnent therapies for O.

It was clear as we | ooked at this that
that was an overly broad indication.

DR RICE: Wich was an overly broad
i ndi cation?

M5. WLLIAMSON JOYCE: The initia
i ndication submitted in April of 2001, ovul ation
i nduction. So, there was a disconnect between the
i ndi cation that was included in the original NDA--

DR RICE: Ovulation induction

MS. WLLI AMSON JOYCE: Ovul ation
i nduction--1 want to clarify this, it was
stimulation of follicular devel opnment and ovul ati on
i nduction. Al we did was renove the term
"ovul ation induction" because we felt follicular
devel opnment, stinmulation of follicular devel opnent

was what we had studied. That was our endpoint,
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and in changing that indication, we conbined, we
made consi stent the endpoint and the proposed
i ndi cation, which is also approved in the other
countries in the sane terninology. So, | hope that
clarifies what we did. No?

DR RICE: No.

DR SLAUGHTER:  Just one comment al so.
That indication was taken word for word fromthe
| abel that was submtted by Serono with the NDA
appl i cation.

M5. WLLIAMSON JOYCE: Yes, it was, |
agr ee.

DR. G UDICE: Can we be very clear, rather

than using "it" or "they," so specifically say
either follicular devel opnent, follicular

devel opment and ovul ation, and ovul ati on i nduction
as we discuss these, because it's a very good
poi nt .

Dr. Lipshultz, your question was?

DR. LI PSHULTZ: Could you please, as
chairperson, restate what was said, because | did
not understand. Did you understand?

DR G UDICE: Wiat | understood was that

the original indication was for follicular

devel opment and ovul ation induction, and that the
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outcone was follicular devel opnent, and to nake the
out come consistent with the indication, they
dropped the words "ovul ation induction."”

I's that correct?

M5. W LLI AMSON JOYCE: Yes.

DR SLAUGHTER  After the NDA, after the
NDA was submnitted.

DR. RICE: So, they dropped it after they
| ooked at the data, correct, which was what | said,
you dropped it after--okay, you didn't drop it
after you | ooked at the data.

M5. WLLIAMSON JOYCE: | think we are
getting into semantics. The words ovul ation
i nduction were proposed to be renoved in the
anended indication, but follicular devel opnent in
the indication, which has always been in the
i ndi cation, and has al ways been the endpoint, are
consistent. That has not changed.

DR GUDCE | wuld like to remnd the
committee that the criteria for follicular
devel opnment, if progesterone, md-lutea
progesterone is one of the sub-criteria, that is
al most inplicit that there has been ovul ation, so
you are correct that there is a bit of an issue of

semanti cs here.
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Certainly follicular devel opment can
occur, and you may not allow ovul ati on to happen,
but with the criteria that were used in the
conposite, progesterone was one of the endpoints.

DR. RICE: But | think one thing that is
sonmewhat clear to ne is that they cancel ed
patients, so you didn't get to ovul ation induction,
SO you never got a progesterone level. So, it was
to their favor to use follicular devel opnent,
because they didn't give those patients the hCGto
ever answer the question of ovulation induction, so
that is why the semantics nakes a difference

DR G UDCE Wll, it does and it
doesn't, and | will get to you in just one second,
because if one is | ooking at the pharnacol ogic
endpoi nt of the action of LH, it is truly not
follicular growth, but it is steroidogenesis, and
that | think has been--1 won't say clearly shown,
but we can discuss that el sewhere--but the endpoint
for the action of LH had one not cancel ed cycl es
because of the risk of OHSS, woul d have been for
ovul ati on.

It's just on an ethical basis and by the
criteria for cycle cancellation, and that's the

reason that those patients were not included, but
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had one just decided, well, let's take a cutoff of
5,000, then, we would have had evi dence of
ovul ation induction.

So, the pharnmacol ogic action of LH was
clearly proven in those patients who were excl uded.

DR RICEE | will only say this. W are
tal king semantics, and we are tal king about one
patient making a difference of sone statistica
difference, but that one patient that we are
tal ki ng about, when Dr. Mcones asked the question
what was that estradiol level in that patient who
ended up getting pregnant fromthis "chemcal"
pregnhancy, mny understanding was that estradiol
| evel was | ow.

DR GUDCE It was 106

DR RICE It was under the threshold, so
that is your indication for LH action, that
estradiol. So, there are sonme semantics there that
rai se the question. | just think that we need to
be cl ear about what we are going to discuss, what
we are going to vote on, and that is whether or not
the drug is | ooked at for ovul ation induction as
t he endpoint versus follicular devel opment, and
that is what | would like clarification on, and

want to nmake sure that we all understand as a
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conmittee, either it's acceptable that they could
drop the wording of the initial indication or they
can't, so we just need to know what to vote on as a
committee, because | know | can | ook at the data
and assess it for what | think it shows once | know
what the question is.

DR G UDICE Dr. Keefe.

DR. KEEFE: It seens to me the pivota
patients are those who had CHSS and never got a
chance to have a progesterone that is el evated,
whi ch brings us back to Dr. Toner's point earlier,
which is whether or not they had adequate estradi ol
| evel s.

So, from ny understanding of the data, if
you include all those who were canceled for OHSS in
the group, they will have significance, but if you
exclude them they don't, but the question is if
you partition theminto those who had adequate
| evel s of estrogen above the cutoff and those that
didn't, where does that |eave us? Does that put
that one patient who is defined as pregnant as the
make or break piece of data?

M5. WLLI AMSON JOYCE: Excuse nme for just
interrupting. | want to nake it clear that these

patients were not cancel ed due to OHSS
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DR. KEEFE: | amsorry, the potential for
OHSS ri sk.

DR GUDICE: | think we need to nove on
We will continue this discussion essentially as we
go through the individual questions, so this
certainly has provided an excellent base for that.

Open Public Hearing

I would like to open the open public
hearing and | need to read a statenent by the FDA

Both the FDA and the public believe in a
transparent process for information gathering and
deci si onmaki ng. To ensure such transparency at the
open public hearing session in the Advisory
Conmittee neeting, FDA believes that it is
important to understand the context of an
i ndi vidual's presentation

For this reason, FDA encourages you, the
open public hearing speaker, at the begi nning of
your witten or oral statenent to advise the
committee of any financial relationship that you
may have with any conpany or any group that is
likely to be inpacted by the topic of this neeting.
For exanple, the financial information may include
a conpany's or a group's paynment of your travel

| odgi ng, or other expenses in connection wth your
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attendance at this neeting.

Li kewi se, FDA encourages you at the
begi nning of your statenent to advise the conmttee
if you do not have any such financia
rel ati onships. |If you choose not to address this
i ssue of financial relationships at the begi nning
of your statenent, it will not preclude you from
speaki ng.

| understand that we have three
i ndi viduals who would like to make a statenent.
Woul d you pl ease rai se your hands. My | have the
person who is wal king towards the center cone
first.

M5. KRAMER: Thank you, Chairwonman Qui dice
and nenbers of the commttee. M name is Erin
Kramer. | amhere to represent Resolve, the
National Infertility Association, and | ama
consul tant to Resol ve

Resol ve has been for 30 years providing
compassi onate support and information to those
i ndi vidual s who are touched by infertility, and
Resol ve works to increase public awareness of
infertility issues and the fam |y buil ding options
avai |l abl e to those individuals.

Resol ve appreci ates the inportant work of
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the agency and this panel, and the careful thought
and consideration that must acconpany the approval
of any new drug.

For the sake of disclosure, the corporate
sponsor of the product discussed here today has
been a supporter of Resolve's work. | do want to
al so make clear that | do not have a nedical or a
clinical background, so | cannot conmmrent on the
specific nerits of any new product, but | do have
an inportant viewpoint to inpart and that is of the
patient.

Infertility, receiving that diagnosis is
devastating. According to the American
Psychol ogi cal Association's National Task Force on
Worren and Depression, 40 percent of wonmen in one
study identified the inability to conceive as the
nmost upsetting experience of their lives.

Certainly for individuals for whom
treatnment is not avail able, that depression would
be magnifi ed.

We understand that there is a patient
popul ation for whomthere is not treatnent
currently available. O course, those are the
i ndi vi dual s we have tal ked about today, those who

are profoundly LH deficient, and while, of course,
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this is a rare patient population and certainly one
very difficult to study, we encourage the panel to
think about the human toll, of the decisionnaking
that goes into the process of identifying and

| ooki ng at the research.

These wonen deserve to have treatnment that
is both safe and effective in the investigationa
setting and treatnent that is specific to their
infertility problem W understand that this
treatment is avail able in European markets and that
patients are benefitting there.

Wil e there are nunerous factors that go
into contributing to the success of treatnent and
pregnancy in the end, the passage of time and the
delay of treatnent is a very key conponent of that
success, and 10 years of investigational study is a
long tine and too long for many patients who are
waiting for a famly to love and an answer to their
medi cal probl em

The research overwhelmngly is paid for by
patients. There is very little federal funding
into infertility research, so it is the patients
thensel ves and private conpanies who are willing to
invest the time and noney into cures.

We encourage the panel to help assure
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timely availability and access to new
pharmaceuti cal products that will be for all
infertile patients.

Thank you.

DR. G UDICE: Thank you for your comments

MS. MADSEN. Hello. Thank you for having
me here today and giving ne sone of your tinme. MW
name is Panel a Madsen and | amthe Executive
Director and the founder of the Anmerican
Infertility Association

I am supposed to disclose. Serono does
give the Anerican Infertility Association sone
funding for educational activities, as well as
ot her people here in the room Ferring
Phar maceuti cal s and Organon, and nobody paid for ny
travel .

| came here today because sone patients
asked ne to cone. Those are those orphan patients
that we have di scussed, not those 17,000, for which
there are products available to treat their
infertility, but this very, very small group of
or phan patients.

Whi | e those nunbers, 2,000 to 5, 000
patients, when you are in the nedical practice,

seemvery, very snmall. When you are a part of that
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couple that is your whole world, so we are talking
about somewhere between 2,500 worlds, Ilives,

coupl es, who are looking to have a baby, and these
hypo/ hypo wonen do not have a product that is
designated to treat just them

And how do we neasure success? | keep
hearing that today over and over again. |[|f | am
anovul atory, if | can't ovulate, if | don't get ny
period, | may nmeasure success in the ability to buy
a box of tanpons, that's success. |If | don't
ovul ate, follicular devel opnent is a success of
that drug. Utinmately, if | want to have a child,
this drug may help ne obtain that final goal

But there may be lots of different
successes for that patient along the way outside of
that take-home baby, and | don't think that we
shoul d denean that at all, because if you are a
woman who doesn't menstruate, menstruation is a
vi ctory.

I hope that you will consider those wonen
who were canceled. Again, | amnot a doctor, but |
know a little bit, and | know |ots and | ots of
patients on lots of different nedications who get
cancel ed because of hyperstinmulation. As a patient

advocate, that tells nme sonething is working, | am
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ovulating, | amnmaking a lot of eggs. | amdoing
somet hing, and the doctor is concerned that | am
going to get sick if they don't cancel ny cycle.

So, sone physicians nade sone very key
decisions to protect nmy health as a volunteer or
participant in the study, but it was working, and
think that patients in the United States should
have the same access to care as we are hearing this
patients have in other countries.

So, again, let's |ook at the neasure of
success for the infertile couple, for the infertile
worman, for the woman who is struggling with this.

I think it sounds like this drug is working.

Thank you.

DR. d UDI CE: Thank you for your comments

The | ast person, please.

DR. SHOHAM Ladi es and gentl enen, mny name
is Dr. Shoham | ampracticing nedicine in Israel
I amthe Director of the Infertility Cinic and
Kapl an Hospital. | came from Tel Aviv yesterday
night in order to participate in this discussion,
which | think is highly interesting.

We gain a lot of interest and we need a
| ot of research in this unique group of patients.

Actually, | was involved in Phase I, Il, and Il of
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the reconbinant FSH with Organon and Serono, and
Phase I, 11, and Ill with reconbinant LH of Serono,
and | worked with Howard Jacobs in the early
nineties, and we were the first to inject
reconbinant FSH to a patient with hypogonadotropic
hypogonadi sm

| renmenber that we stayed the whol e ni ght
|l ooking if there will be any reaction to this one
smal | injection of reconbi nant FSH.

But since then we were stinulated to | ook
at this unique di sorder and we published our first
paper in 1993, after extensive research in this
group of patients. |If we look at that ol d paper
before the area of the reconbinant FSH and LH, we
can see that in order to get the patients pregnant,
it is not the follicle, it's not the LH, the FSH
it's the conbination.

We need to create an endocrine environment
which will get the patient pregnant, and if we | ook
at that old paper, we can al ways overcone with a
| ecker [ph] of LHwith FSH In 10 patients who
were treated just with FSH, and at that tine it was
Met r odene, we received ovulation in three patients.
The progesterone was high, but we felt in order to

get them pregnant, because the endonetrium was too
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thick, although the estrogen was at sone | ower
| evel

So, it is not the follicle, it's not the
progesterone, and it's not ovulation, it's to
create the environment to get the patient pregnant
which I think is the nost inportant. FSH and LH
are two gonadotropins that interact with each
other. They are playing, they are talking with
each other. [It's not atroxin and paracetanol, it's
two gonadotropi ns that influence the devel oprment of
the follicles in the ovary.

Therefore, | think it is very inportant to
get these two hornones in conbination, to think
about these two hornones as one.

If we | ook at that old paper, |ooking at
the dose, what woul d be the appropriate dose, and
this was before the study which was done with
Serono. W can just easily calculate and find that
the optimal LH dose in this group of patients is
100 11U

We started with all our patients with 75,
but we always had to increase the dose. You can
al ways overcome the | ow LH dose with high FSH, but
then you pay the consequences with these.

If you want to create a safe pregnancy,
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then, you have to titrate the different
gonadotropins in order to get the optimal results,
and | think that 25 units of LHin order to start
treatnment is too low, 75 mght be optinmal although
if you ask me how nmuch | start with, | start with
75 and gradual ly increase the dose, but i never
start with less than 75 units because | think it's
a waste of time and it's waste of the drug, and the
patients are paying for the drug, which is quite
i mportant.

| also want to coment about the
definition of hypogonadotropi ¢ hypogonadi sm
Hypogonadot r opi ¢ hypogonadismis the clinica
syndrone, it's not a |laboratory syndrone, we are
not | ooking for LH and FSH

We are | ooking for |ong-standing
anenorrhea, |ow estrogen, thin endonetriumw th a
conbi nation of |low LH and FSH in order to define
this group of patients, for exanple, for ovarian
failure, for nenopause patients, but it's not the
LH and the FSH which nake the whole story, it's the
| ow estrogen.

I was listening very carefully to the
presentation of Dr. Liu, who presented hypothal am c

anenorrhea, and it showed that you can have
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hypogonadot r opi ¢ anenorrhea even if you have high
estrogen, and he showed that the estrogen m ght be
approxi mately 140 pnol/L, which I think is high

I think that there is no need in order to
establish the definition for the progesterone
chal | enge test because if you know how to do the
ul trasound and how to scan the patients, if you
have thin endometrium you don't have to look to
estrogen, you don't have to give the patient
progesterone, they will not bleed.

In the paper we published | ong ago, 10
years ago, we showed that the nean | evel of
estrogen was 43 pnol/L. |If the estrogen level is
|l ess than 73 prol /L, the patients will not bl eed.

If the endonmetriumlevel is thinner than 4 mMm you
gi ve progesterone as much as you want, the patient
wi Il not bl eed.

So, it can be supported by the | evel of LH
and FSH. It is very fine to have, it's very nice
to have |l ow |l evel of LH and FSH, but in the paper,
actually, we get to the counterpoint that the |evel
of LHwas 1.2. But if | have the patients with the
same criteria with LH level of 2, for me they are
hypogonadot r opi ¢ hypogonadi sm

The last thing | want to coment to is
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about endpoint, which |I had a discussion this
morning. | don't think that we, as a physician,
shoul d reach an endpoint of pregnancy. It is very
nice to have an endpoi nt of pregnancy, but our role
as a physician and clinician is to restore
physi ol ogy.

W have to restore normal physiology in
these patients, and they will becone pregnant, and
if our endpoint is pregnancy, and we try to
overcone the physiol ogy, then, cone the
consequences. Then, we stinulate patients with too
many follicles, we replace too many enbryos because
we want themto beconme pregnant, which is wong.

I think that we have to restore physiol ogy
and the rest will be fine.

Thank you.

DR. G UDI CE: Thank you for your coments,

as wel | .

Presentation of Questions and Committee Di scussion

DR. G UDICE: W now have six questions
before the committee, and Dr. Sl aughter had
reviewed them Perhaps we can al so have them put
up on the screen.

I would like to advise the commttee that

we need a vote on the first five questions. The

file://IC|/Daily/0930repr.txt (241 of 305) [10/14/03 11:18:44 AM]

241



file:///C|/Daily/0930repr.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

procedure for the vote is that the nenbers of the
committee--and we will start over here and go
around, or start over here and go around--ny
understanding is that the nmenbers of the FDA who
are sitting at the table do not vote. 1Is that
correct? Ckay.

The first question is--and this is
actually falling right on the heels of what you
have just heard from Dr. Shoham - Can subpopul ati ons
of hypogonadotropi ¢ hypogonadal wonen be identified
solely by serum hornone, LH, FSH, E2 |evels?

If you do not agree, what additiona
mar kers shoul d be attained? Denonstration of
wi t hdrawal bl eedi ng upon progestin chall enge, DNA
markers, Qhers.

If you do agree, were the appropriate
subpopul ati ons studied in Study 6905, 6253, and
210087

Dr. Toner.

DR. TONER | think the appropriate
subpopul ati ons were studied. The criteria used in
those studies were not only these three endocrine
mar kers, but al so the anenorrhea that Dr. Shoham
mentioned as an inportant sign. So, that would be

ny answer.
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DR. G UDICE: Dr. Dickey.

DR. DICKEY: | think |I agree with Dr.
Toner that they were. The question cones back
per haps though to the question raised in Dr.

Sl aughter's remarks, and that is, whether the

r obust ness of the nunbers in subpopul ati ons were
studied in that for sone of the subgroups, there
were very small popul ations, and I am sonewhat
concerned, keeping in mnd the |legal obligations |
guess of the FDA

DR. GUDICE: | think we will get to that
as we go down to other questions.

The first question is whether
subpopul ati ons can be identified by serum markers
or other neans. Dr. Liu presented sone data this
nmor ni ng. Perhaps you would |ike to coment.

DR LIU The LH FSH | evel s, when they are
extrenely low, the pulsatile activity is also
concomitantly low, so there is less error in
judging a subpopul ation with extrenely | ow
gonadotropin | evels.

So, in soneone with HH, as opposed to a
| esser severe disorder |ike the exercise-associated
anenorrheas, it would be nuch easier to distinguish

that popul ati on.
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The estradiol levels, | think are fairly
accurate if one does not use the rapid assay for
estradiol, but a much nore sensitive
radi oi munoassay. A lot of the immunol yte assays
that were used for IVF are totally inappropriate
for determ nation of estradiol levels in this
category where you are | ooking at between 40, 30,
or 20 pg/m, so a nore sensitive Rl A probably woul d
be appropriate in establishing that.

Progestin chall enge tests, we tal ked about
it recently in an ACOG neeting of a variety of REs,
and our feeling is that this is a bioassay for
i ntegrated estradi ol exposure, but it does not
really tell us the particular situation at that
point in tinme when we assess the patient.

So, it is nore of an integrated neasure of
estradiol activity, but clinicians still use it.

Qur feeling is it is probably not useful because if
the patient spots, what does that nean versus
having a full bleed, what does that nean, so there
is a variation in response other than amenorrhea
with respect to progestin chall enge.

So, ny feeling is it is not as reliable a
tool as the biochem cal neasures we have

DR. G UDICE: Thank you
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Dr. Hager.

DR. HAGER | would agree. | think that
the objective evaluation of progestin challenge
woul d leave it as a deficient method to eval uate,
and | think that we are left, as has al ready been
said, with the markers that were | ooked at, being
LH, FSH, and estradiol.

I think as nore specific assays becone
avail able, then, that is certainly the direction to
go, but | would agree, | think that the
subpopul ati ons were identified in the only way that
we could identify them which was with these
particul ar assays.

DR G UDI CE: Dr. Stanford.

DR STANFORD: | would agree except that |
woul d point out that 6905 had different cutoffs,
and am not confortable that that particul ar study
had the appropriate popul ation.

DR GUDICE | think also fromDr.
Layman's di scussion this norning, that we should
all probably tuck in the back of our mnds that
within the near future, there likely will be
genetic tests that will nore clearly define
di fferent subpopul ations that currently are not

commercially available and certainly not in |arge
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numbers.

So, the question is now-and | would |ike
to go around the roomunless there is any further
di scussion on No. 1--

DR. HAGER | do have one question and
that is, is the FDA asking for specific cutoffs, or
is this a generalized question, are you asking for
|l ess than or equal 1.2 for LH, or is that the
pur pose?

DR. SLAUGHTER: The purpose was to have a
consensus whet her or not the subpopul ati ons coul d
be identified appropriately to put in a |abel by
these markers as the popul ation requiring
treat nment.

DR G UDICE: So, Dr. Slaughter, can you
answer the question, do you want a cutoff?

DR. SLAUGHTER: If you agree that the
mar kers were appropriate, yes.

DR G UDICE Well, then, the question is
different as stated here, because the question asks
us can you distingui sh subpopul ati ons of
hypogonadot r opi ¢ hypogonadal wonen by the markers
of LH, FSH, E2, unless you want to restate the
question and ask us--let's answer that question

first.

file:///IC|/Daily/0930repr.txt (246 of 305) [10/14/03 11:18:44 AM]

246



file:///C|/Daily/0930repr.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

W will start on this side of the table

for a change.

unani nous.

need to answer because we apparently all

Dr. Rice.

DR RICE: Yes.

DR G UDICE: Dr. Toner.
DR. TONER:  Yes.

DR. BRZYSKI : Yes.

STANFORD:  Yes.

EMM : Yes.

EVERSON: Yes.

LI PSHULTZ:  Yes.

LI U Yes.

KEEFE: Yes.

G UDl CE: Yes.

DI CKEY: Yes.

TULMAN: Yes.

LEW S: Yes.

MACONES:  Yes.

CROCKETT:  Yes.

HAGER: Yes.

3333323 IDD

This is quite amazing.

So, then, the 1(a), if you will, we do not

The second part of that question is,
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you do agree, were the appropriate subpopul ations
studied--and let's take it study by study--Study
6905? Let's go around the room Valerie, starting
with you.

DR. RICE: There were five people that net
the criteria, so, yes, for those five, yes.

DR G UDICE It's a subpopulation.

DR. RICE: Subpopul ation of that study?
So, the LH less than 1.2 group? Wat do you nean?
A subpopul ati on of the popul ation, of hypo/ hypo.

DR. G UDICE: Dr. Emerson.

DR. EMERSON: One of the issues would be
that if you were to regard this study and trying to
use the ideal or random zed, but then disregard
part of the random zed therapy, that is sonmewhat
problematic statistically, so | would interpret the
question as do you believe the whole study is
appropriate or not.

[All voted no.]

DR. G UDICE: Next one is 6253. This is
for the severely deficient, LH deficient, |ess than
1.2

[All voted yes.]

DR G UDCE Finally, 21008.

[All voted yes.]
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DR GUDICE | amalnost afraid to ask
the question. Since we have not truly been asked
for a cutoff, we could go through the rest, and
that may surface

Let's go to No. 2. Wis a
pl acebo-controlled trial the appropriate tria
design to denonstrate efficacy? |f you disagree,
shoul d an active conparator trial have been

consi der ed?

Let's start on this side of the table now,

Dr. Hager.

DR HAGER Are we discussing or yes or no

her e?

DR. G UDICE: Yes, let's discuss this.
assune this is 21008 that you are referring to.
kay. So, this is the Phase II1l trial

DR. HAGER | think we have al ready
di scussed that for the initial trial, that the use
of a placebo is the ideal way to go in a
random zed, blinded trial

| personally believe that as the data
accunul ate, that a conparator trial certainly has
to be considered, so that colors ny view on that.
The initial trial, as stated, as a

pl acebo-controlled trial, | believe is adequate.
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do believe there is need for a conparator trial

DR. G UDICE: Oher discussion on this?
Dr. Keefe.

DR. KEEFE: Since there is no FDA-approved
treatment for the condition, |I think the
pl acebo-controll ed was the only viable one at this
poi nt .

DR. G UDICE: Anyone else want to nake a
comrent? Dr. Crockett.

DR CROCKETT: For the sake of future
studies that may cone up, when we rmay have an
FDA- approved drug for this indication, |I think the
pl acebo is a standard that we should try to neet,
but as we di scussed yesterday, when we are taking
care of this population of infertile patients, it
can be difficult to always provide studies with a
pl acebo.

I like the idea of having an active
conparator or the crossover study that we discussed
at length yesterday, and | think those should be
vi abl e options for this type of study.

DR. G UDICE: Thank you

DR. LIU | really think the FDA ought to
make sone guidelines if you are going to do a

pl acebo followed by a crossover, so that the drug
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conpani es wi Il know what standards they have to
meet, and | don't think that is clear.

DR. G UDI CE: Thank you. Any other
comrents before we vote on No. 2?

Ckay, we are going to start on this side
of this table then. Dr. Hager

[All voted yes.]

DR. G UDICE: Once agai n unani nous

The third question is: Should nultiple
cycl es be considered for evaluation? 1s there a
primng effect of the first treatnent cycle?

Dr. Slaughter, is the question under No.
3, is that an explanation of what the question is?

DR SLAUGHTER That's one of the
expl anations. Do you feel that exposure to the
reconbinant in the first cycle affected the
subsequent cycles, and even to a gonadotropin at
all in the first cycle affected subsequent cycl es,
and should we be using only the single cycle or
multiple cycl es?

DR G UD CE Dr. Liu.

DR LIU Based on our observations with
the GhRH patients, in general, the responsiveness
in the second cycle on a variety of target tissues

fromthe estrogen production fromthe first cycle
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does affect your second cycl e response.

This includes an increase in the size of
the uterus gradually with estrogen prinmng and al so
the pituitary and/or cohort of follicles may be
af fected by the higher estrogen levels that are
generated fromthe first cycle assumng the first
cycle is not a placebo cycle.

So, there are really a variety of effects
fromthe first cycle primng, and it may be
difficult to independently analyze the first from
subsequent cycl es.

DR G UDICE: Dr. Keefe.

DR KEEFE: It seens like a condition
where there is only a few thousand peopl e worl dwi de
that are affected by it, and it has taken 10 years
to recruit, should try to get any cycles they can

Maybe Dr. Emerson coul d di scuss how one
eval uates cycles when there are two cycles from one
person as opposed to two cycles fromtwo people in
terns of the data anal ysis.

DR EMERSON: Well, as | tal ked about
yesterday, the way | would do it, by did they get
pregnant or not, or did they have whatever endpoint
they were having. Again, the pregnancy woul d be ny

top choice, and it's a question of treating themon
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those cycl es post-random zation, and whatever
happens happens, particularly in a blinded study,
there should be no problem

DR EM: | guess ny question is to Dr.
Liu. Does a washout period between cycles make a
difference in these cases?

DR LIU Biologically, if you were to
suggest that there was sone primng effect, it may
af fect the response in a subsequent cycle depending
on the washout period, but no one has any data to
suggest how much primng woul d occur or the length
of the washout.

DR. G UDICE: Dr. Enerson.

DR. EMERSON: In addition to the problens
with the washout, and having to figure that out,
whi ch woul d prolong the study in terns of doing
that, there is also issues related to the evidence
that we heard suggesting that there should be sone
ability to titrate doses, and so on, so again, it's
random zing themto a strategy and allow ng the
clinicians to go forward in the nost natura
clinical manner would provide the greatest ability
to discrimnate between ineffective and effective
treat ments.

DR. d UDI CE: Dr. Toner.
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DR TONER | would say that if the
question really is do you have to look at multiple
cycles to answer the question, | would say no, |
think a single cycle, as a strategy for
experinental design, ought to be sufficient in this
situation. 1In fact, the later cycles may, because
of primng and what you learn the first tine, be
even nore successful, it anplified the difference,
but a single cycle ought to be good enough

DR GUDICE Dr. Lewis, you had a
comrent ?

DR LEWS: | was going to nake the sane
poi nt .

DR. G UDICE: kay. So, let nme repeat the
question. Should nmultiple cycles be considered for
evaluation? It's alittle vague, | think still,
this question. Perhaps Dr. Slaughter or Dr. Shanes
could clarify this. |Is this for study design?

DR SLAUGHTER: | am sorry.

DR G UDICE W are still alittle
confused about No. 3. Should nmultiple cycles be
considered for evaluation? Is this for conducting a
study for approval ?

DR SLAUGHTER  Yes, should we | ook at

nmore than one cycle.
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DR. d UDICE: So, should the sponsor have
built into the trial design nore than one cycle?

DR SLAUGHTER: Ri ght.

DR. G UDICE: As a requirenent.

DR. SLAUGHTER:  Yes.

DR G UDICE Dr. Brzyski

DR BRZYSKI: | guess | amstill trying to

clarify the question. Are the options either FDA
wi Il never look at nore than one cycle, or you

al ways must have nore than one cycle? Are those
the two options?

DR SLAUGHTER: This addresses just this
trial or just should we have | ooked at nore than
one cycle for this trial for this indication

DR G UDICE This is specific to this?

DR. SLAUGHTER: Yes, today, it's specific

Luveri s.

DR. EMERSON. A question. But by that, do

you nmean that as this data is submitted now, that
that woul d be the best analysis, or should the
trial have originally been designed and with that
specified as an endpoint?

Can | suggest that in the interest of
expedi ency, so that you can use it, that we divide

this into two questions? One is, is it
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perm ssible, and the second is, is it preferable?

DR. SLAUGHTER: That's fi ne.

DR. G UDI CE: Perhaps sonmeone can restate
t he questi on.

DR. DI CKEY: Let me ask a question first
and see if that hel ps.

DR G UDI CE: Yes

DR. DICKEY: |If | recall the data, the
only multiple cycles we | ooked at here were where
patients were fol ded into the ongoi ng study.

I's your question here whether the data
fromthose people who had been folded into a
non-random zed study shoul d be consi dered or not?

DR. SLAUGHTER: No, the question is really
whet her or not we should have | ooked at nultiple
cycles for trials for this indication. It's a
desi gn.

DR G UD CE: Dr. Toner.

DR TONER | think the first question is
should multiple cycles have been required, so we
can go around and answer that.

DR GUDICE: Dr. Rice and then we will go
ar ound.

DR RICE: If | understand it. Should

mul tiple cycles have been required for this study?
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DR. G UDICE: Correct.
DR. RICE: No.
DR, TONER:  No.
DR G UDICE Dr. Brzyski
DR BRZYSKI: No.
DR STANFORD: | amgoing to say yes

because | think that it would be better to have a
pregnancy outcone, and then in that case, you would
have to have nultiple cycles to make it neani ngful,
but it would depend on your outcone that you
choose.

DR EMM: No.

DR EMERSON: | will put in a different
disclaimer, but it is the idea of you woul d have to
have a nmuch | arger sanple size to please ne, but,

no, it doesn't have to be required.

DR LIU  No.

DR KEEFE: No.
DR. G UDICE: No.
DR DI CKEY: No.
DR TULMAN:  No.
DR LEWS: No.

DR. MACONES: No.
DR CRCCKETT: No.
DR HAGER  No.
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DR G UDICE: Okay. Now, 3(b).

DR. EMERSON: Can we answer the question
of whether we think it would be preferable, because
the requirenent is a very different issue to ne.

DR. GUDICE It's Dr. Slaughter's
questi on.

DR. SLAUGHTER: I n | ooking forward to
future designs, yes.

DR G UDICE: As preferable or required?

DR SLAUGHTER: Required. No, we have
al ready answered required, | think, and his
question is can we get a vote on preferable. |
think we can discuss that.

DR. G UDICE: There is a comrent here

M. JAIN. | just want to nake it clear as
to what we are voting on because there have been
several reiterations of this question. | think
what the committee voted on, unless | am confused,
i s whether there should have been multiple cycles
required for this particular study, for this NDA
It did not address whether nultiple cycles should
have been required for a general study design

If you want to have an answer to that
question, then, we need to have a separate vote.

DR SLAUGHTER: That's what they voted on,
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I believe.

DR. G UDICE: So, the next question is
whether it is preferable in subsequent application.

DR SLAUGHTER: | am not asking for a vote
on that. | nean | think that you wanted to have a
di scussion on that.

DR EMERSON: My point is, is | think it
is preferable to use the nultiple cycles, but again
| agree that this question could be answered with a
single cycle, it would just take a | arger sanple
size to use a good endpoi nt, whereas, if you use
multiple cycles, it doesn't take as large a sanple
si ze.

DR. G UDICE So, for the record, | guess
the comrent has been made that it would be
preferabl e.

Shall we go on? Ckay.

No. 4. Was it appropriate to use a
surrogate endpoi nt for pregnancy, for exanple,
follicular development in this study of
hypogonadot r opi ¢ hypogonadal wonen seeki ng
pregnancy? W have al ready begun this discussion

DR HAGER | woul d have a comment.

DR G UD CE: Yes, Dr. Hager

DR HAGER: It seens to ne that it was
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fairly clear to the sponsor fromthe FDA that

ovul ati on was going to be the endpoint, and the
sponsor chose to use follicular devel opnent, and
realize they have every right to do that, but it
just seens to me that they would have taken that
advice and for all the reasons that we have tal ked
about pro and con.

We have tal ked about this over and over.
I think that the endpoint, contrary to what was
said just a nonent ago, is clinical pregnancy. |If
I was going to drop back to another surrogate
endpoint, | would at |east desire ovulation rather
than just follicular devel oprment.

DR. GUDICE: | think it's inportant to
renenber that in |ooking at the pharnmacol ogic
action of the drug, that the endpoint obviously is
goi ng to be steroidogenesis and estradi ol
synt hesi s.

Many women in ovul ation induction cycles,
whether it is for a hypothal am ¢ anenorrhea or
ot her conditions, who have ovul ation induction,
there is not 100 percent correl ati on between
follicle devel opnent, ovul ati on, and pregnancy.

So, in looking at the endpoint, when

read the data, and again | realize we all may have
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di fferent perspectives on this, but I want to know
al so, as a clinician, whether or not there is
follicle devel opnent. M patient may not get
pregnhant, but she at least will have had follicle
devel opnent.

Along with that follicle devel opnent is
the issue of her estradiol level. So, when | |oo0k
at the conposite endpoint of the follicle size,
which is primarily an FSH action, the circulating
estradiol level, which is primarily an LH on the
precursor synthesis, and a md-|uteal progesterone,
to ne, those are very powerful signs of a
medi cati on working or not worKking.

So, the question here--and | realize we
are probably going to go round and round and round,
and we could do this all night, but the question at
hand i s whether pregnancy--was it appropriate to
use a surrogate endpoint for pregnancy, and the
exanpl e given here is follicular devel opnent. It
coul d have been ovul ation induction in the study of
hypo/ hypo patients.

Dr. Rice.

DR. RICE: Were did we cone up with this
phrase "surrogate endpoint for pregnancy?" Was

that in the NDA and | missed it or sonething?
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Ckay. So, why are even using surrogate endpoint
for pregnancy, why aren't we just saying either
follicular devel opnment or ovul ation induction,
because | think you sort of started to confuse
thi ngs when you say surrogate endpoint for
pregnancy.

Real |y, we are tal king about follicular
devel opment and/or--it depends on whose version you
want - -ovul ati on induction. And | agree with you,
in this population of patients, | amconfortable
for many reasons that | think sone of the people in
the open forumreally shared with us, that for many
of these patients, to get to the point where they
have follicul ar devel opnent, have a nenses, is a
success for them and that to use pregnancy as an
endpoi nt does not | think enconpass the essence of
what is happening to that patient.

So, | kind of viewthis patient as that
very severe patient who is anovul atory, and if |
get that patient to ovul ate, which is expressed by
follicular devel opnent and estradi ol secretion, an
increase in estradiol, then, | would feel like
have junped a large hurdle in increasing her
chances of getting pregnant or given her the

opportunity to get pregnant.
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When we tal ked about the group of patients
who may not need preghancy as that endpoint, it may

be something earlier that we should have used as an

endpoint, like follicular devel opnent, ovul ation
induction. | think this patient population fits
t hat .

DR G UDICE Dr. Lipshultz.

DR. LIPSHULTZ: Didn't we already decide
on this yesterday?

DR G UDICE Yes, we did.

DR LIPSHULTZ: This was WHO- I that we
said we woul d accept follicular devel opnent.

DR. G UDICE: Correct.

Dr. Crockett.

DR CROCKETT: | want to discuss a little
bit nmore about what the criteria were used to
determne follicular devel opment. Wen we | ook at
the recomendations fromthe FDA, going back to the
Phase |11 trial, they recommended a nuch higher
estradiol level, in fact, a cutoff of 200 pg/m
rat her than the 109 pg/mn.

That is significant, and that nakes that
borderline 106 picogram patient rmuch | ess on the
borderline, so | would |like some comrent fromthe

reproductive specialists on the board about which
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woul d have been an appropriate neasure of
follicular success as far as an estradiol |evel.

DR G UDICE Dr. Lews.

DR LEWS: | wonder where 200 came from
That sounds high to nme for this popul ati on of
patients if they don't have a lot of follicles and
they don't have nmuch LH action

DR G UDICE Dr. Keefe.

DR KEEFE: If a woman starts with a peak
estradi ol or a baseline estradiol of 40, and then
goes up to 100-plus, they are going to ovul ate.

You are doi ng sonething significant.

| don't think we are ever going to see
ovul ation per se. That's a mcroscopic event, we
are never going to see. W are always going to use
a marker for that, and that is what we are
discussing. | would say a rise from40 to 100,

106, that's ovul ation about to happen. It's as
close as we can get to it.

DR. G UDI CE: Thank you.

DR LIU | would disagree that 100 is an
appropriate marker. | think you are going to find
the mgjority, in the normal nmenstrual cycle, it's
about 300 to 350 picograns at the time of the LH

surge, and that has been well established by very
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sensitive RIAs, and it is repeatable.

Wth gonadotropins, you have an artificia
environment and generally the estradi ol production
per follicle with gonadotropins are going to be
| ower, but 100 is still on the very |ow side,
think, and if you look at the endonetri al
devel opnment, that is inadequate for endonetria
devel opment unl ess you have an integrated
mai nt enance of that 100 picograns for a | ong enough
period of tine.

So, in that particular patient that
m scarried, | don't renenber the endonetri al
thi ckness, but it certainly, probably was
borderline.

DR G UDICE: Dr. Enerson.

DR. EMERSON: | have heard a | ot of
contradictions here today fromthe sponsor and from
the various experts that sinultaneously say this is
a group that is just not going to get pregnant by
t hensel ves, where they need to have this
| uteini zi ng hornone therapy, and then the statenent
that was nmade by the sponsor was people are so
happy when | tell themthat they will have norma
fertility.

If that is true, then, there is no problem
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in using a good clinical endpoint in this trial,
either that LH therapy will return themto nornal
fertility in which case it can be nanaged, or there
is some question that it really works. So, in that
case, we ought to see whether it works.

I would argue that a properly designed
trial with this sanple size or slightly larger
woul d have stood a good chance based on anecdota
data that we have here, that | think we can only
treat as observational data at this point, but it
i s suggestive that the effect m ght be in the range
that another trial of approximately this size would
wor k, and then why go to the surrogate endpoint.

DR. G UDICE: Wll, there are things in
bi ol ogy that we still don't understand in terns of
i npl antation especially in wonen during the process
of an ovul ation induction cycle.

DR. EMERSON. | agree absolutely, so if we
don't understand that biology, there is just the
possibility that this therapy m ght actually be
making it worse. So, again, if we don't know,
then, we should answer it, given unlinited
resources and unlimted nunbers of patients, |
woul d say answer those questions separately.

Let's answer the question at every single
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stage, what can we do to increase follicle
generation, what can we do to then have ovul ati on,
what can we then do to have fertilization, what can
we then do to have inplantation, and go on to a
live birth, that has no birth defects.

If you have unlinited resources, answer
each one of those questions separately, but we
don't have unlimted resources, it is attainable
within this population to answer the bottomline
question, which is the one that | think is ethica
to answer both fromthe standpoint of the patients
who suffer frominfertility, |I think that they
woul d be very, very irritated if they found out 20
years from now that they had been spending an extra
$10, 000 for something that did not help them at
all, or possibly was even harnful

So, when we can answer the bottomline
question, and we can never answer the nechanistic
question in ternms of ethics and efficiency, then,
go ahead and meke certain that we at |east answer
the bottom|ine question

DR G UDICE Wll, we have heard the
entire ganut fromfollicle devel opment all the way
t hrough pregnancy. Yesterday, as a conmmittee, we

gave you our advice for this class of patients,
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WHO- I, that we would recommend follicle devel opnent
as the endpoint.

DR EMERSON: | will just note there was
not a vote on that, there was a consensus, but you
can tell which way | woul d have vot ed.

DR EMWM : | thought that what we decided
was that pregnhancy wasn't an appropriate clinica
endpoi nt and that some ot her endpoint woul d be
established, but | don't renenber that we actually
ever said whether it would be follicle devel opnent
or ovul ati on.

DR G UDICE Well, this is very gernmane
to the question that is being asked because we, as
a conmittee, need to make a decision (a) whether we
t hi nk pregnancy should be an endpoint for now VWHO I
patients, and, if not, then what the endpoint
shoul d be.

I nmean do you want that information from
us?

DR. SLAUGHTER: Pregnancy or live birth,
and if you agree that a surrogate endpoint--1 am
sorry for using surrogate, but to nme, surrogate is
the endpoi nt you use when you can't measure the
direct effect, so | amcalling it surrogate--if you

agree that a surrogate should have been used, what
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surrogate shoul d we have used.

DR. GUDICE Dr. Stanford.

DR STANFORD: Two quick comments. M
under st andi ng of yesterday's di scussion was we said
that live pregnancy was the best, clinica
pregnancy woul d be acceptable. |In the case of
VWHO- 1, if we could not attain that because of
power, if we could not attain it for power, then,
we woul d accept follicular devel opnent or
actually don't renenber exactly what surrogate we

said we woul d accept.

The question here seens to be a little bit

one of fairness, because the FDA did tell the
sponsor it would accept a surrogate, only the
sponsor chose a different surrogate than what the
FDA recommended.

So, we have a subquestion. But to ne
there is a fairness issue and that the FDA did
indicate a willingness to accept a surrogate, and
that is a little bit of an issue there.

DR. G UDI CE: Dr. Emerson.

DR EMERSON: | note that, of course,
everyone on the commttee can vote their
conscience, | vote ny opinion, and the questi on,

you know, the FDA is possible of doing things that
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I don't think is appropriate, and | still give that
opinion, so that is the question that | would
answer is how should this trial be done that is
credi bl e evidence, not did they agree with the FDA.

Am | correct that this question is not did
the sponsor agree with what you said?

DR SLAUGHTER: Yes. It is sinply your
advi ce on whi ch surrogate endpoint we shoul d use,
keeping in mnd if there were to be future studies.

DR. G UDICE: Then, do you want us to vote
on the various endpoints?

DR SLAUGHTER No, this could be a
di scussi on.

DR G UDICE Dr. Hager.

DR HAGER May | read what we said
yesterday? Drug manufacturers conducting studies
for female infertility currently obtain the
following indications: (a) induction of ovulation
and pregnancy; (b) nmultiple follicular devel opnent
and ART. These indications should be induction of
ovul ation and pregnancy, and rmultiple follicular
devel opment and ART and pregnancy.

So, we added "and pregnancy" to those
yest er day.

DR SLAUGHTER: Let ne clarify how I
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understand this. Yesterday, you said that you
thought, in general, clinical pregnancy defined by
presence of a fetal heartbeat to be used, in
general, for ovulation induction, and ART to be
excl usive of patients with WHO Type |

Today, you said you thought that a
surrogate woul d be possible, and you have now
confirmed that we shouldn't | ook at pregnancy, we
shouldn't be trying to establish a difference in
pr egnancy.

If we don't do that, what should we | ook
at?

DR. G UDICE: And the options that we have
di scussed so far are follicle devel opnent or
ovul ation induction.

DR. SLAUGHTER: Follicle devel opnent
defined on ultrasound, ultrasound plus hornone
| evel s, how?

DR G UDICE: W can discuss that.

Dr. Stanford.

DR STANFORD: | think follicular
devel opnment, if it's accepted as an endpoint. |
think ovul ation is probably better, but if
follicular devel opnent is accepted as an endpoint,

I don't think cancellation of cycles due to risk of
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OHSS shoul d be included as follicular devel oprent.

DR. RICE: Are we having a genera
di scussion or are we discussing this product and
this study? | think we are getting off track here.
We have to give a decision on this product today,
so we need to--1 nean it is already defined. They
defined follicular devel opnent, you gave sone
criteria, you had some definitions for ovul ation
i nducti on.

So, we have to decide on whether or not
the sponsor met the criteria that was laid out to
them whether follicular devel opnment or ovul ation
i nduction. | nmean there nay be subsequent sone
additional time when we can beat this idea again in
the ground, but | think we need to decide on this
product, and we are getting away fromthat.

DR. G UDICE: Is our charge to decide
whet her or not the sponsor conplied with the
recommendati ons of the FDA, or whether the
endpoints that were used were appropriate for the
study?

SLAUGHTER  The latter.
G UDI CE:  Thank you

Brzyski and then Dr. Enerson

3333

BRZYSKI: Let nme go back to that
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comment that you nade specifically |ooking at this
product and the pharnacol ogic effect. Sonehow a
consi deration of estradi ol production, | think
needs to be considered or thought about because
even in the sponsor's presentation, referring back
to Dr. Shohani s experience, there are patients that
will develop follicles nmeasurable on ultrasound in
the absence of estradiol production on pure FSH

So, to show efficacy of the LH which we
have a pretty good idea how it works and what it
does, sonehow | think you need to get the estradiol
into that calculation as a surrogate.

DR. G UDICE: Dr. Enerson.

DR. EMERSON: | was just going to suggest
three yes or no votes to try to address those three
maj or points. Ask one question of whether the study
shoul d have eval uated clinical pregnancy. That
seens to be sort of a dividing point. The next one
woul d be ovul ation defined by a nid-lutea
progesterone | evel, and not counting a risk of OHSS
as an endpoint. The third level is a yes or no
question on follicular devel opnent.

DR GUICE Dr. Rice

DR RICE: That first question is not, in

nmy opinion, appropriate for us to answer. The FDA
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274
and t he sponsor, the only thing they are
di sagreeing on is whether or not they should have
taken out ovulation induction. They never had an
endpoi nt of clinical pregnancy on the table.

Now, we can answer your question when we
get down to 6. If we get dowmn to 6 and you said
there are additional studies that need to be done
that address clinical pregnancy, we can have that
di scussi on, but we shouldn't be voting today, in ny
opi nion, to say whether or not they should have
added clinical pregnancy to that, because that is
not the question before us.

DR. EMERSON. W are a scientific advisory
board that is not subject to the FDA, nor subject
to the sponsor. They want our opinions. So, if we
can just as easily say that we think the FDA nessed
up, or we think the sponsor nessed up, and that is
our role. CQur role is to give our opinions.

DR G UDCE | think this is not a boxing
match, so | think we really need to hone in and
focus in on the issues at hand.

What | have heard the FDA say is that you
want our opini on about an appropriate surrogate or
an appropriate endpoint, and the options are either

follicle devel opment defined by--and this is this
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275
particul ar NDA that we are addressing--defined by
follicle size, an estradiol |evel of greater than
109 or 106--109, and a progesterone | evel greater
than 7.9 pg/nm.

That's not what your question says, but
what we are addressing, as | understand it, is the
appropri at eness of the endpoints put forward by the
sponsor.

DR SLAUGHTER:  Yes.

DR GUDICE It is very difficult for us
to come up with our questions.

DR SLAUGHTER: Let ne try this one nore
time. |f you don't agree--and we have gotten past
the clinical pregnancy thing--if you are saying in
WHO Type |, you should | ook at sonething short of
preghancy, what is it?

DR. GUDICE: Is this for general studies
or for this particular study?

DR SLAUGHTER: This is for genera
studies. | amnot going to ask you to comrent on
the appropriateness of it for this study, because
that is what was done.

DR G UDICE: So, then, we did that
yesterday and we don't need to vote on that, do we,

because it not specifically address--
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DR. SLAUGHTER: Not for Goup 1, | didn't
under stand you to have done that for Goup 1.

DR. G UDICE: Perhaps we can repeat this
then. Would soneone |ike to sunmmarize what we
deci ded yesterday? Dr. Hager read it. | think what
Dr. Slaughter is asking for is the follicle size,
am | right or not?

DR. SLAUGHTER: How woul d you define
follicular devel opnent, should it be defined for
all three of the criterion as the sponsor did here?
If you are saying you should | ook at follicular
devel opnment, should it be based on follicle size,
estrogen, and progestin, or are you tal king about
just an appearance on ultrasound, follicles?

And one other thing. |Is estradiol and
progesterone sufficient, should we al so be | ooking
at other factors that might conme in for follicular
devel opment? This is for future considerations.

DR G UDICE: Dr. Toner.

DR. TONER | would say that in the
context of this study, for this drug, it is not
i nappropriate at all to look for the follicles to
grow, estrogen to be produced, and then
progesterone to be above a certain level, but those

criteria that here define follicle devel opnent
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m ght not be the pertinent ones if another drug
that also has a role in follicle growh was being
consi der ed.

So, again, for this particular product, |
think these are satisfactory criteria to judge
efficacy.

DR G UDICE Dr. Crockett.

DR. CROCKETT: | was just going to make a
suggestion that we kind of make a list of nost
preferable to | east preferable evidence to consider
for future drugs, and I would put forth that a
pregnancy of any kind would be definite evidence of
ovul ation, that the progesterone |levels and the
estrogen and FSH and LH | evel s that we have
di scussed may be considered in sone cases as
accept abl e evidence or probable ovul ation, but I
woul d want to use Dr. Liu's nunbers rather than the
| ower nunbers that were suggested in this study.

I woul d suggest that follicul ogenesis or
growt h by ultrasound or other neans, by itself,
shoul d not be consi dered evi dence of ovul ation
because so nmuch of the background information that
we heard, that other things, you know, the LH and
the quality of the egg are inportant in deternining

whet her ovul ati on occurs or not.
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For that reason, | would al so not include
the OHSS patients as proof of ovul ation.

DR G UDICE Ckay. | would like to
address the OHSS patients because that does get to
the last bullet on that question. To have an
outcone or to |look at that, of OHSS as an endpoint,
is a bit peculiar, and | think when we all have
read these data, | don't quite think that that's
going to be one of the issues in terns of show ng
effi cacy of drug.

However, you are never going to get CHSS
unl ess you have follicle devel opnent, so | would
still argue that for this particular NDA, that it
was an appropriate choice. In general, however, and
this is where | think the FDA perhaps can use our
hel p, and that is, whether this should be
consi dered as an endpoint of the proof of either
follicle devel opnent or ovulation in the future.

Dr. Keefe and then Dr. Lew s.

DR. KEEFE: | agree. |Inmagine if were to
go back 80 years and we are | ooking at a new drug
called insulin, and sonebody gets hypogl ycem a, and
we say oh, it doesn't count. You know, we are just
|l ooking to try to control hypoglycem a, but we are

not going to count that because it is not
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officially optimal control

I nmean you have got to start sonewhere
We probably spent one year of sonebody's time for
each patient, each cycle that sonmebody is going to
be taking this, and I think we are mssing the
point. W are restoring physiological function for
a group of patients that have very few
alternatives. W should keep that in the context.

DR G UDICE Dr. Lews.

DR LEWS: Well, | think it depends very
| argely on how you define OHSS and for what study.
If you say that it was defined as patients who had
a certain nunber of 15-millinmeter follicles, which
is alarge follicle, plus a high estradiol, then,
agree that that indicates the drug worked, but we
just heard that FSH action alone is sufficient to
get a large nunber of follicles, and if you had a
little bit of estrogen froma |arge nunber of snall
follicles, guess what. Your estrogen would go up

So, | think you have to be very carefu
how you define OHSS, and as a general rule, it's
not--you just have to be careful if you are going
to use that as a means of saying that that is drug
ef ficacy.

MS. WLLIAMSON JOYCE: Pardon ne. | just
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want to remind that we are not tal king about OHSS,
we are talking risk, and again, the very |low, |ow
cutoff that we put, which is not necessarily the
criteria that you would necessarily use to cancel a
cycl e.

DR LEWS: Right. | amnot arguing that
that was appropriate, and | do think it did show
that the drug had sone effect.

DR G UDICE: Dr. Crockett.

DR CROCKETT: | amnot sure that it does
show that the drug had sonme effect. W have seen
and heard testinony that you can bl ast sonebody
with FSH and get follicular growh all by itself.
In fact, we saw that in sone of our placebo
patients. There was one pl acebo that was renoved
fromtheir study that had OHSS and didn't even have
the LH chal | enge.

So, ny point being again you can have
follicular growth without LH, and if you are
| ooki ng at a reconbi nant LH product, that in and of
itself does not indicate that it worked.

DR. G UDICE: Dr. Macones.

DR. MACONES: | would just add that as we
think about this, we are not just thinking about

approving a drug, we are thinking about approving a
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drug at a dose, so the question of safety, | think
is very relevant, whether the 75 units of
reconmbi nant LH is both effective and safe.

To nme, that is where the OHSS question or
the risk of OHSS conmes in is whether or not this is
the right dose for this drug.

DR. SLAUGHTER: Actually, a consideration
for the patients who were taken out of the study
and the cycl es cancel ed, whether you really
consi dered that as evidence that the drug is
wor ki ng, and in the end, that we should approve or
we shoul d consider that that drug showed efficacy
for the endpoint.

M5. WLLI AMSON JOYCE: Again, just for the
sake of accuracy, the patients were not renoved
fromthe study. There were no patients whose--the
cycl e cancellations did not renove the patients
fromthe study.

DR SLAUGHTER: All right. Let ne
rephrase that. Patients whose cycles were cancel ed
for risk of OHSS, does that show efficacy?

DR G UDICE: Dr. Toner.

DR TONER It does for ne. Under the
condition that apart fromfollicle growh, which

probably didn't have anything to do with the LH,
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they went on to have estrogen production and

pr ogest erone production, which we have been assured
has happened in those who were dropped fromthe
study at that point. So, | would take that as

ef ficacy of the drug doi ng what we hope the drug
will do.

DR. G UDICE: Dr. Enerson.

DR. EMERSON: To introduce a slightly
di fferent anal ogy than the di abetes, in hepatorena
syndrone, people did try dialysis to see if that
woul d not cure it, because the people apparently
had kidney failure after severe liver failure
They did try it. [|If they had used your criterion
that, oh, well, we nodified the BUN, dialysis does
nodi fy the BUN, it does not change survival one
iota, and we woul d be dialyzing an awful |ot of
mor i bund patients today.

The criterion is not just in a surrogate
mar ker that is perfectly predictive in a natura
state, once you intervene on that population, you
cannot count on that same covariance, the sane
correl ations which are your final endpoint, and
there is a level of scientific credibility we need
to say that that still obtains.

DR. d UDI CE: Dr. Rice
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DR RICE | have a note witten down
here, and | just want to clarify this. The
question was asked earlier, in those patients at
risk for OHSS, that those patients were cancel ed
because of follicular devel opnent, and five of
those patients had no appropriate increase in
estradi ol production. |Is that incorrect? So, what
is the correct answer?

MS. WLLI AMSON JOYCE: Yes, it is
i ncorrect.

DR RICE: So, what is the correct answer?

DR KENLEY: Three were cancel ed because
of large follicles. That is three follicles
greater than 15 mm One was on placebo and two
were 75.

DR. RICE: Before you go to the next part,
what were those patients' estradiol, was it
appropriate, was it increased? Did they have
concomtant--1 know you have the results.

DR. KENLEY: They were greater than 109,
and- -

DR RICE: No, no, go on. | want you to
tell ne about the rest of them

DR KENLEY: And four patients were

cancel ed because they had large estradiol. Two of
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those patients also had follicles.

DR. RICE: So, essentially, four of those
patients out of seven--

M5. WLLI AMSON JOYCE: Cut of six.

DR. RICE: Okay. Four out of six of them
had appropriate increases in estradiol with
follicular devel opnent.

DR KENLEY: Yes.

DR RICE: And estradiol, you are saying
is appropriate, is greater than 109

DR. KENLEY: Well, no, they were greater
than 1,100, because they were cancel ed.

DR RICE: But only four of those, but two
of them you haven't told nme what the estradiol
was. You just told ne it was greater than 109

DR KENLEY: Do you want to know what the
estradiols are?

DR RICE: Yes.

DR KENLEY: One was 423 and the other one
was 556.

DR RICE: So, they had increases in their
estradiol .

DR KENLEY: Yes.

DR RICE: Now, let nme ask this question

If you add those people into the analysis, in your
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calculation, is your data statistically
significant, is it significantly different?

DR GUDICE Dr. Rice, what is your
question?

DR. RICE: M question is, if you add
those patients back in as successes, do we have
statistical significance, or do we have a
di fference?

DR. G UDICE: By the FDA anal ysis?

DR RICE: By the FDA analysis. | am
asking FDA, if they take those six patients--

DR SLAUGHTER: Can you address that?
you add the four patients back who had--

DR RICE: Six.

DR SLAUGHTER Is it six?

DR RICE: It would have to be six because

she said two of them had estradiol |evels, one was

400 and sonet hing, one was 500 and sornet hi ng.
Those two and then the other four had estradiols
over 1, 000.

DR SLAUGHTER: If you don't count the

ones who were canceled for OHSS as failures, then,

yes, it would have been significant.
DR RICE: kay. So, adding those six

back nmakes it significant.
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DR G UDICE Dr. Emm.

DRR EM: | ama little confused. |
agree that we could | ook at the data for the CHSS
patients. What | am confused about is did they
actually neet their criteria that was set forth.
understand we are not getting progesterones
probably because they weren't drawn, but did they
have the size of devel opment that the study had
sai d was necessary, and did they have the anpunt of
estradiol per follicle that was necessary, and | am
not clear on this.

DR. RICE: From ny understanding, they had
the size because of all of them had | arge size
follicles.

DR EMM: Fifteen.

DR RICE Fifteen mllineters.

DR EMWM: Fifteen, not 17, which |
t hought was the criteria.

DR RICE: But 15 mmwas the criteria for
canceling for risk.

DR EM: Right, and what | amasking is
if you are going to say that they net criteria for
including themin the follicul ogenesis phase, then,
I think they needed to neet the criteria that were

| aid out by the study, which is 17 mm and if they
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continued in the study, then, do they have that
data? Do you understand what | am sayi ng?

It's 15 versus 17, and if they had 20
follicles with the estradiol 500, or if they had 6
follicles with the estradiol 500, it nmakes a
difference in the quality of follicul ogenesis to
me, and | don't have that data available is what |
am sayi ng.

DR G UDICE Let ne just try to bring us
together here. | amnot sure we have that
information, but fromwhat | have heard, it sounds
like the estradiol |levels were 4- and 500, and you
don't usually get that fromeven 107-mmfollicles
You need some kind of LH action

We are supposed to adjourn at 5 o' cl ock,
however, many of the flights to the Wst Coast
actually stop | eaving Washi ngton at around 6: 30, so
we are going to | ose sonme of our commttee nmenbers
in about half an hour.

Because the FDA wants us to--No. 4 has
been converted to a discussion, and | hope that we
have gi ven you enough i nformation regarding
par anet er s

The ot her nunber that we have been asked

to vote onis No. 5, and that is: Are the data
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sufficient to establish efficacy for ovulation
i nduction? Then, we will get to No. 6. That will
be in a discussion format.

Dr. Shanes.

DR. SHAMES: | want to nake things very
clear when it cones to No. 5. Five is really the
essential question. There is no doubt we have got
to answer the question is the data sufficient to
establish efficacy for ovulation induction.

The reason for that is because that is the
indication that is in the NDA which we did not
approve.

Now, several weeks ago the sponsor did ask
or request a re-analysis or discussion regarding
follicular developnent. |f the sponsor wants to do
that, then, they need to resubnit data to us, and
we can consider that as sonething called a conplete
response. That is another issue.

The issue is, though, we need to know the
answer to No. 5 as it pertains to ovul ation
induction. |If we discuss follicular devel opnent,
am not going to know what to do about that, because
that is not the indication that was in the NDA

So, we can have di scussion about

follicular devel opnment, but we need to know t he
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answer to Question 5 as it pertains to ovul ation
i nducti on.

MS. WLLIAVMSON JOYCE: | amsorry. Then,
I woul d suggest that perhaps the question should
include the--1 nean we did include follicular
devel opnment in the NDA indication.

DR. Jd UDICE: Can the FDA give us sone
gui dance here? The sponsor is stating that what
they had was follicle devel opnent and ovul ation
i nduction, and then they dropped the ovul ation
i nduction for other reasons.

DR RICEE Wy can't we vote on them
separatel y? Wiy can't we vote on themas follicular
devel opnment, and then we can vote on ovul ati on
i nduction, and then you all can decide if you have
the right information.

DR. SLAUGHTER: Ovul ation induction first,
pl ease.

DR G UDICE: ay. Wuld you define that
for us, please?

DR SLAUGHTER W base ovul ati on
i nduction on the progesterone | evel alone.

DR. G UDICE kay. |Is there any
di scussi on about this before we vote? Yes, Dr.

Emer son.
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DR. EMERSON. Also, it generally takes
more than one study to really establish these
things. It is not the idea that do they have one
result, and what the FDA clai med, and which
personal ly concur with, is that the 6905 study,
wel |, actually, we all concurred with that
unani nousl y, that that was not too germane to this
poi nt, and that neither of these studies stand on
their own when you do not count the CHSS as an
endpoi nt, that neither of them achieve any |evel of
statistical significance.

The Phase ||l study was an unblinded study,
as well, so it is really there is this real paucity
of scientific evidence and credibility that is
| acki ng on this subm ssion.

DR G UDCE Dr. Rice.

DR RICE Is that data that we have for
ovul ation induction, as you define it, as
progesterone, greater than 7.9? |s the correct
data that we have from Slide 46 of your
presentation? Because as | can recall, Serono, did
you present any data to us on progesterone |evel s?
If you did, maybe you want to put it up.

MS. W LLI AMSON JOYCE: Yes.

DR RICEE Wich slideis it?
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M5. WLLI AMSON JOYCE: First of all, the
p4 was one of the three el ements of the conposite
endpoint. So, we have the conposite endpoint plus
any indication of pregnancy as being a success.

The study, however, was not prospectively
defined using ovulation rates as the endpoint. So,
we have data on p4, but any statistical analyses
done post-hoc on a single elenment of that conposite
endpoi nt need to be considered for what they are.

DR. RICE: Wen you all agree, the
pre-neeting that you had when you had the
di scussion, | nean what you were defining ovul ation
i nduction as? You didn't agree what you were going
to define ovul ation induction as?

M5. WLLI AMSON JOYCE: W have al ways
defined the endpoint as the conposite endpoint of
follicular devel opnment with those three el ements
pl us any sign of pregnancy, whether it be a
positive beta hCG or confirned by ultrasound.

Again, we agreed in the neeting of May of
1999 that the FDA recomrended that we use ovul ation
rates as the endpoint neasured by p4, and that
recomrendat i on was considered carefully along with
all of the other recomendati ons including the

bli nding of the study, but we continued to maintain
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that the conposite endpoint of follicular

devel opment as defined prospectively in the
protocol, and as also defined in 6253, was the
correct endpoint.

DR. G UDICE: Just before getting to Dr.
Crockett, the conposite endpoint, it is not one or
two or three, it's all three of them so it's the
follicle size, the estradiol, and the progesterone,
it's not just a single progesterone level. | just
wanted to nake that clear

DR. SLAUGHTER: Along with the escape, the
cycl es are cancel ed.

DR. G UDICE: Yes, and along with any
pr egnancy.

Dr. Crockett.

DR. CROCCKETT: Just a point of
clarification. |In the large green folder that we
were supplied with, there is a copy of anended NDA
from 2001, Section 2.3 in our folder, and it
clearly says that the indication at that tine was
stimulation of follicular devel opnment and ovul ati on
ininfertile wonen with LH and FSH defi ci enci es.

Am | m staken?

DR GUDICE: Yes, | don't think that is

the NDA. | think that was the penultinate one.
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M5. JAIN. What the sponsor is referring
to is an additional anendment that they sent in
August of this year.

DR. CROCKETT: In August of 2003?

M5. JAIN:  Yes.

DR CROCKETT: This is the NDA from 2001.

MS. WLLI AMSON JOYCE: No, these are the
medi cal reviewers and the statistical reviewers'
reviews of the original NDA

DR. CROCKETT: So, we don't have a copy of
what the original NDA said or what the NDA from
2001 said as the indication?

DR SLAUGHTER: No, | don't have that
| abel with ne.

DR. G UDICE: Can we get back on track
her e.

Dr. Keefe.

DR KEEFE: It seens to ne nost of the
crux of the argument rests in Serono's or the
sponsor's table at the bottom of page 29 of their
presentation, and the FDA's at the bottom of page
14, and just lining up those two tables, there is
one cell that differs, and that's in Luveris
treatnment, you know, the FDA clains there is 16 out

of 26, and Serono clains it's 17 out of 26, so if
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we could just find out about why those nunbers
differ. | nmean that is the crux of it, right,
that's where they really differ. That is where the
rubber neets the road.
DR. G UDICE: That was that one patient.
DR KEEFE: That's the one patient. So,
that is what we should be discussing, right? The

pregnhant patient.

DR SLAUGHTER: | just wanted to get back

I don't have the label, but when | put up the
screen, | copied that directly fromthe | abel

| also have the nedical officer's review
that put the labels, applicant's proposed
i ndication for conconmitant administration with
reconbi nant hunan follicle stinulation hornone for
the induction of ovulation in infertile women with
severe LH and FSH defici ency.

DR. @ UDICE: Thank you

We are now trying to address the issue of
whet her or not the data are sufficient to establish
efficacy for ovulation induction where ovul ation
i nduction has been defined by the FDA apparently as
a p4, and by the sponsor as a conposite endpoint
i ncluding OHSS patients and al so pregnancy defined

from chemi cal through clinical
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Dr. Stanford.

DR. STANFORD: Again, can we vote on those
separately? Let's vote first on the p4 definition
and then, second, on the sponsor definition.

DR. GUDICE If the FDA wants us to do
that. Do you want us to do that, or how do you
want us to define ovulation induction? Then, we
will go to follicular devel opnent.

DR STANFORD: And if | am understanding
what the sponsor is saying in making their revision
of their indication, is they are actually not
defining ovul ation induction, they are actually
defining follicular devel opnent, because they
submitted a nodification to their NDA to say what
we want to approve is for follicular devel opnent,
and that is their definition of follicular
devel opnent.

DR G UDICE Dr. Slaughter

DR SLAUGHTER: Yes. W would like you to
take a vote on both. Take it on ovul ation
i nduction as defined by the sponsor's follicular
devel opnment, | ooking at the data as proposed by the
sponsor and the FDA, and ovul ation induction as
defined by progesterone |level, |ooking at the data

as put up by the FDA
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I don't think the sponsor gave you
pr ogest er one-only dat a.

DR GUDICE: | don't think we have that
i nformation.

M5. WLLIAMSON JOYCE: No, we woul dn't
have done that. That was post hoc on an endpoi nt
that wasn't--

DR G UDICE: Oher discussion about this?
Dr. Keefe.

DR. KEEFE: Just a question. The patient,
the pivotal patient who got pregnant, did she have
a progesterone | evel drawn?

DR SLAUGHTER  Yes, she did, and she
woul d have been counted as a positive in the
progest erone anal ysi s.

Kate, can you put up your progesterone
anal ysi s agai n.

DR G UDICE: Dr. Enerson and then Dr.
Lanmer s.

DR. EMERSON: Just as a parting shot
because | have to go, but | think if you listen to
us very, very closely, as we are sitting and
di scussi ng one patient and saying how this one
patient would sway us one way or the other, | don't

think it takes being a statistician to say that
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that is not exactly credible evidence.

I woul d hope that we woul d operate where
one patient didn't nake a difference.

DR G UDICE: Dr. Lamers.

DR. LAMMERS: Can | have the slide on,
pl ease.

DR, SLAUGHTER: Excuse nme. Can we Qo
ahead and proceed to the vote? People are |eaving,
and we would like to take the full benefit of
peopl e being here, so can we pl ease vote?

DR. LAMMERS: Can | reply to Dr. Keefe's
question briefly? She had a p4 value of 13.2
nanograns per m.

DR. G UDICE: So, you want us to vote.
Let's first vote on whether or not the data are
sufficient to establish efficacy for ovulation
i nduction (a) as defined by the sponsor.

So, that includes the three paraneters
that are and, not or, follicle devel opnment,
estradi ol, and progesterone, and al so including the
patients who were cancel ed for risk of ovarian
hyperstinul ati on syndrone, and al so patients who
had pregnancy of any type.

So, we will start with Dr. Hager.

[ Vote taken.]
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DR G UDICE: Now, the second is to answer
the question, the same question, but with the FDA
definition of ovulation by a progesterone |evel
Understand that on both sides, there are issues,
the whol e issue of doing that analysis without
having it prospectively put into the protocol

[All voted no.]

DR. G UDICE: The follicle devel opnent
piece. Now, we are going to take a vote
unl ess--no, there is no further discussion--on
whet her or not the--let's give it the sane | evel of
rigor--are the data sufficient to establish
efficacy for follicle devel opnent, and the only
definition of follicle devel opnent that we have is
t he sponsor's.

W will start on this side of the table.

[ Vot e taken.]

DR. G UDICE: Any other subpieces of No. 5
that you want votes on? Ckay.

We are just doing the tallies here. W
have no hangi ng chads, so we have to be sure we
have everybody.

Drs. Brzyski, Stanford, and Emm, there
was a | apse here of receiving your information, so

could you pl ease restate your vote for the | ast
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one.

Brzyski said yes, Stanford no, Emm vyes.

We are now down to No. 6, and that is: |If
addi tional clinical studies are reconmmended, what
type of study or studies should the Division
request in order to provide sufficient evidence of
efficacy? Should additional studies evaluate |ower
doses for efficacy?

This is now open for discussion, and we
are not voting on this. Correct?

DR. SLAUGHTER: Correct.

DR G UD CE: Dr. Toner.

DR TONER M vote would be not to bother
about | ower doses. W use doses higher than this
all the tinme clinically without any evidence of
harm | would rather invest the tine and noney in
trying to free up the investigator for varying the
FSH dose as they go to avoid the probl em of CHSS
cancel | ation ri sk.

DR. GUDICE Dr. Stanford.

DR STANFORD: | agree with that. | fully
agree with that, that if a future study is done,
the ideal design would be double-blind with the 75
IU with yes or no with the double-blind, and then

the investigator is left free to vary the FSH dose,
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and | would argue for an outcone of clinica
pregnancy with nultiple cycles.

DR GUDICE | think it is going to be
quite a challenge to find that many hypothal am ¢
hypo/ hypo patients, but it's the study design that
we are after.

DR STANFORD: | am just making ny
opinion, and I would refer again to what Dr.
Enerson said, and again | would defer to himfor
power cal cul ations, but he is of the opinion it
woul dn't take that many nore than what we have got.

DR. d UDICE: Thank you

Any ot her discussion? Additional studies
to be proposed? Yes, Dr. Tul man.

DR TULMAN. | would just |like to propose
that since we voted to approve this drug for a very
l'imted popul ation, although not to disparage this
popul ation in any way, but the evidence for the
drug and our approval for it is based on a very
limted population, and if this drug were to be
approved and used, it would probably wi nd up being
used in a larger population, and I don't think that
we really have the evidence to say what woul d
happen in that |larger population. | think we need

that research both for safety, as well as efficacy.
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DR GUDICE | just want to clarify that

this comm ttee has not done any approval of any

drug.
DR TULMAN: | believe | said were to be.
DR G UDICE: Wre to be.
DR TULMAN: Were to be.
DR. G UDICE: Thank you
Dr. Hager.
DR HAGER | would just echo that again.

I think that our reconmendations heard today are
for a very narrow, specific population, and even a
subpopul ati on of that group with very |ow LH

| evel s, and to discourage the use in a genera
popul ati on.

You can just see where this could go with
of f-1abel use. | think that what you have heard
today is that we don't see the evidence, barely
evi dence of effectiveness, and a sincere concern
about extending this use to patients off |abel

DR. GUDICE: Dr. Rice

DR RICE | think it has al so been
evident from our discussions that the comunication
bet ween the FDA and the sponsors needs to becone
nore transparent and clear, and that a lot of this

confusion probably could have been avoided if there
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was some better docunentation

I think it puts the commttee in a
difficult situation when we are not clear about
what we are to provide advice on. So, | would hope
that in the future, that there is some inproved
communi cati on such that we can make sure that we
can fulfill our duty, and that is to make our
recomrendations that is based on very good, sound
evi dence and a cl ear understandi ng of what the
expectations were that the sponsor were to neet
fromthe FDA.

DR G UDICE | just want to clarify
sonmet hing that Dr. Hager said. | amnot sure
heard this correctly or maybe | did, but I am not
sure | agree with it, and that is that the FDA has
heard fromus a conmittee that there is not mnuch
i nformati on about efficacy.

Is that what you said? If you could
clarify that, please.

DR. HAGER What | was saying was that the
FDA has heard our deliberations regarding the
efficacy of this drug. | didn't say that it wasn't
effective. | said they have heard our
del i berations about the efficacy, but | have a

concern al so about off | abel
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DR. G UDI CE: Thank you.
I amwondering if the FDA could let us
know, now that you have some information fromus in

an advi sory capacity, what you will do with that

and what the next step will be.

DR SHAMES: Well, | wll give you a
bureaucratic answer. | guess the answer is that we
wi |l evaluate these various votes and eval uate the

comments, and neet internally to see how we w |l
move forward. | didn't even count up the votes,
but you did.

I thought | heard that fromthe p4
definition, the data was not sufficient. 1Is that
the vote?

DR. G UDICE: The p4 was uniformy no.

DR. SHAMES: Right.

DR. G UDICE: And the ovulation induction
by the sponsor's definition, we have to determ ne
what that is for the final tally. Apparently, that
is going to come out in the mnutes that Shalini
will pass out just to the comittee participants.

DR. SHAMES: W will go back and have our
own internal discussions and come to some
conclusion. As you know, we wei gh heavily your

opi nion, and we have to exactly extract what that
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was. Then, it is ultimately up to us to cone to
t he deci si on.

O course, we interact now with the
sponsor to see what will cone with this,
ultimately, how we will go.

DR. @ UDICE: Thank you

Is there anyone who wants to make any
addi ti onal comments before we concl ude?

MS. WLLI AMSON JOYCE: | would. First of
all, I would like to thank the Division for
bringing this NDA before an advisory committee.
This is an inportant part of the process. | would
like to thank all of you for having spent the two
days here and stayed | ong enough to go through the
entire process, and just to say on behal f of Serono
we do |l ook forward to continued discussions with
the agency, so that we can bring this application
to approval

Thank you.

DR G UDICE: Shalini has a comment to
nmake.

M. JAIN. | just wanted to say thanks
also to all the cormittee participants today, both
our SG consultants and the conmittee nenbers, as

wel |l as the division representatives, and wanted to
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| et people know that if they would Iike to | eave
their briefing docunents, they can do so, and
will mail them back to your home or work if you
woul d just specify what you would prefer.

Al so, for those of you that need to catch
your flights inmrediately, there are shuttle drivers
outside the store that can take you to whi chever
ai rport you had designated to ne previous to today.

Thanks.

DR GUDICE | also wuld like to convey
my thanks to the committee nmenbers and to all
participants and to the sponsor for their
contributions today.

Qur neeting is now officially adjourned.

Thank you.

[ Wher eupon, at 4:00 p.m, the neeting was

concl uded. ]
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