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PROCEEDI NGS
Vel cone and Openi ng Renar ks

DR. JONES: Good norning. | was just sitting
here witing ny remarks. They sent ne out of town w thout
anyt hing, but that is okay. Sonetines it is better that
way.

| am Deputy Assistant Secretary for Health for
Wnen's Health In the U S. Departnent of Health and Human
Services. CQur office, the Ofice on Wnen's Health wthin
the Ofice of the Secretary-- now that | have said all
that, ny time is up--is quite pleased to be a cosponsor of
the nmeeting this norning.

It occurred to ne--despite all the churning and
t hi nki ng about what we were doi ng and what we hoped to
acconplish in this workshop, it occurred to ne, as |
struggled to get here fromthree mles down the road and it
took me an hour and fifteen mnutes this norning, that ny
journey was not unlike the ART journey in that there are
two sides.

There is, if you will, an industry or a provider

side and there is a consuner side. There is a goal to get
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sonmewhere or to, if you will, produce an infant for a
couple highly desiring a child. There is a |ot of work
t hat goes on behind the scenes unknown by each side and,
per haps, appreciated and still largely a nmystery.

| have no idea what the Metro system does to keep
it running on tinme and on schedule, but | expect it to be
there when | go wanting the safety. So that is not unlike
t he consuner, the couple, the woman who wants a child who
cones for ART technol ogi es and expects the technol ogies to
be there when she needs them to be effective and to yield
t he expected outcone.

Today and tonorrow, we are going to focus on the
science, on the animal nodels and sonme of the ethical
i ssues underlying the techniques and processes. It is a
terribly exciting tinme because this entire technol ogy has
cone so far in the last quarter century, and there is still
so far to go. But there is so nuch it has taught us, so
much it has yielded, that this may well be the best tine to
be undertaking the discussions that we are about to have
here.

So | welcone all of you. | look forward to a

very exciting day and a half and | ook forward to conti nui ng
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to work with nmy coll eagues fromN H and FDA as wel | as
t hose from CDC wi th whom we have worked over the past three
or four years in an Assisted Reproductive Technol ogi es
Wor ki ng Group within the Departnent, just sharing
i nformati on and keepi ng ourselves up to date on each
other's activities.
So | wish you a successful day-and-a-half
meeting. | expect to be able to spend the better part of

here with you | earning sonething, nyself, because | do so

sel dom get to do anything science anynore. |t is easy for
me to be here rather than be downtown. It is an easy
choi ce.

So thank you all very nuch.

DR. ALEXANDER: Good norning. | am Duane
Al exander. | amthe Director of the National Institute of
Child Health and Human Devel opnent which is one of the co-
sponsors of this nmeeting. It is ny pleasure to welcone you
and thank you for taking tinme to join us for this very
i mportant and useful neeting.

We expect, fromthe federal side, to learn a | ot
fromyou in this neeting and I hope, fromyour side, you

learn a lot fromyour participation as well.
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The NI CHD has been in a very special situation
over the course of the years, really since 1973 but,
particularly, since 1980, with regard to research support
for assisted reproductive technology. W have been under
restrictions in our ability to fund human research in this
area but with wide ranging ability to fund any nonhuman
resear ch.

The NI CHD has taken the position that, then, we
woul d push the limts of what we were to be able to |l earn
from assi sted reproductive technol ogy research and ani ma
nodel s. Exanples of this success have been the Culture
Club, as it was popularly called, that D ck Cass organi zed
and whi ch has contributed enornously to fundanental
know edge of reproductive processes and ways we have
| earned fromani mal studies nmethods to i nprove the culture
and devel opment of fertilized eggs as they grown into
enbryos and i nprove the success of in vitro fertilization.

We have al so studi ed ot her assisted reproductive
t echnol ogy processes other than | DF where the restrictions
have not been so intense. W have al so supported work in
pri mate nodel s such as Gerry Schatten's that you will hear

about, and so we have done, | think the best would could to
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push the limts of what we were able to do with the
restrictions that were being placed on this area of
research.

You will hear today from a nunber of presenters
about what has been | earned and acconplished fromthat from
Dr. Biggers, fromDr. Schatten and others, Dr. Cuidice, and
the work that has been acconplished in the face of what we
were [imted in doing

So I think we have contributed significantly but
there is a lot yet to learn. There is also the opportunity
to do nore on the human side than we have done in the past.
| think, in many ways, investigators have |abored under
i npressions that restrictions were nore stringent than they
actually are. Also, we were restricted in areas across the
board in assisted reproductive technol ogy rather than just
invitro fertilization.

So | hope that this conference will al so provide
an opportunity for clarification of just what sone of these
restrictions are and what opportunities may exist that are

beyond what people may believe at the present tine.
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So we wel cone your attendance. W hope that you
will learn. W expect to learn fromyou. | w sh you the
very best for a very successful conference.

Thanks.

DR. ZOON: Thank you. M nane is Kathy Zoon. |
amthe Director of the Center for Biologics Evaluation and
Research with the Food and Drug Adnministration. | take a
particular pride in hel ping co-sponsor this inportant
nmeeting. Many reasons for this. Both Duane and Wanda have
poi nted out our efforts over the past several years, really
trying to formulate a Health and Hurman Services position in
this area and especially, as we go forward in |looking into
the future of ART, how we are going to develop a regulatory
framework that will help assure the quality and safety of
t hese procedures as they go forward.

So today's and tonorrow s di scussi ons of
inputting into the science of ART is going to be extrenely
inportant and, to us, we are going to both |listen and
present in a way to exchange information. In working with
our col |l eagues, we recognize that, as part of the
governnent, it is inportant for us to work with al

interested parties, and societies and professionals in this
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area, so we have a good understandi ng of what the current
environnment is because, in terns of |ooking at the science
and making sure that it goes forward in an appropriate way,
we don't want to be overrestrictive or underrestrictive in
devel oping a regul atory franework

It really is inportant for us to base our
regul atory framework on good science. Really focussing on
the science over these two days, | think, is clear it is
not the beginning of our process and it is not the end of
our process. W are in the mddle of our process. W were
collecting informati on and working on the science and
trying to devel op the questions that we think are inportant
to answer with good science as we nove forward into this
ar ea.

Ri ght now, the Center for Biologics has recently
j ust announced our new O fice of Cells, Tissues and CGene
Therapies. | think this is really inportant because many
of the initiatives with tissues, with reproductive tissues,
ART, will be under auspices, in FDA, under this new issues.
We work very closely with NIH, CDC, the Ofice of Wnen's

Heal th, both at the departnent |evel and at our own agency
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| evel , who have been very supportive in noving this program
forward.

My own sense is that we wll listen very
carefully over the next two days and work with all of you
intrying to understand what are the issues that still need
to be addressed and what are the best scientific approaches

that we can use to address these questions as we nove

f orwar d.

| wish you all the best. | think it is a great
program | think it should really stinmulate a |lot of very
positive and useful discussion. | would also just,

finally, in closing, thank the organi zers for all their
help in putting this neeting together and I w sh you the
best success.

Thank you very nuch.

FDA--Brief Qutline of Regulatory Framework

for Human Cells and Ti ssues.

M5. WARNER  Good nor ni ng.

[ SIide.]
| amJill Warner. | work with Kathy in the
Center for Biologics, Evaluation and Research. | am going

to just give you a little overview of our regulatory

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



approach for human cells, tissues and cellular and tissue-
based products which includes reproductive tissue, give you
a sense of where we are right nowin the devel opnent and
sone directions that are open to sort of learning fromthis
experience and others in terns of how we m ght devel op the
approach towards reproductive tissue and nmani pul at ed
reproductive tissue that is cormonly used in the ART
procedures.

[Slide.]

We rely on three basic statutory authorities for
t he devel opnent of our regul atory approach. The Public
Heal th Service Act, Section 351, gives authority to license
bi ol ogi cal products. The Food, Drug and Cosnetic Act is
authority for the regulation of drugs which include
bi ol ogi cal products and devi ces, nedical devices.

Finally, Section 361 of the Public Health Service
is authority to pronul gate regulations to control the
spread of communi cabl e di sease.

[ Slide.]

In 1997, we announced a new proposed approach to
the regul ation of human cellular and tissue-based products.

This was selected as a Reinventing Governnent initiative.
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The scope of this approach is very broad to include a w de
range of human cellular and tissue products because we have
found that, in the past, the regul ati on was sonewhat
fragnmented and we wanted to put into place a tiered, risk-
based systemthat would address a w de range of products in
a consi stent way.

Most of this approach is going to be inplenented
t hrough rul emaking but, as | will note later, we are
relying on existing authorities and regul ations al so for
sone aspects of the regul ation.

[Slide.]

It mght be helpful to sort of sinplify this in
terms of there are essentially two basic tiers of
regulation. The first tier includes all those products
that we will be regulating solely under these comuni cabl e-
di sease regul ati ons.

The regul atory approach really | ooks at the
characteristics of the human cellular-tissue product. In
terms of it asks do we have certain characteristics that
raise nore significant clinical safety and effectiveness

i ssues or are these issues that can basically be dealt with

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



by donor screening, donor testing, good-tissue practice,
which I will tell you alittle bit nore about |ater.

But the elenents of the types of tissue that wll
be regul ated under the first tier; if the tissue is
m nimal |y mani pul ated, not highly manufactured, not highly
changed in its sort of genetic or cellular characteristics;
if it is intended for honol ogous use--that essentially
means it is going to be used for the sane purposes that it
served in the native body; if it is not conbined with a
drug or device, it is not a tissue-engineered product or a
conmbi nati on product that includes a device conponent; and
it doesn't have a system c effect.

Now, for reproductive tissue, we recognize that
reproductive tissue has a systemc effect, yet we still
regulate it solely under Section 361 authority if it has
t hese ot her characteristics.

[ Slide.]

The second tier are those products that do not
neet the criteria. They may be highly mani pul ated. They
may have other characteristics. These raise nore

significant clinical safety and effectiveness concerns. 1In
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our proposed approach, we assert that we will regul ate
t hese as drugs, devices or biological products.

Because this is a tiered risk-based system and
all these products are derived fromthe human body and
carry the potential for spreadi ng conmuni cabl e di sease,
they all will follow the communi cabl e-di sease requirenents
as wel | .

[Slide.]

So what does this nmean for reproductive tissue?
Basically, reproductive tissue, again, we are going to have
t hose baseline requirenents that we are putting into place
t hrough rul emaking that will help prevent the spread of
communi cabl e di sease because reproductive tissue, |ike
ot her human cells, tissues, carries the threat of spreading
communi cabl e di sease.

The el enments of these newrules will require
regi stration of establishments with FDA, donor-screening
and testing requirenents, good-tissue practice. These are
the sorts of controls on your manufacturing that assure
that you have got the record keeping, that you have set up

your processes and validated them
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Ceneral ly, good-tissue practices are anal ogous to
our good- manufacturing practice but with a focus on
communi cabl e-di sease prevention.

Labeling controls; the regulations would al so
provi de for FDA inspection and enforcenent authority in
case of a product that is violative of the regulations.

[ Slide.]

What ki nds of reproductive tissue would require
greater or nore a nore risk-based authority to regul ate?
Essentially, for reproductive tissue, we are tal king about
that which is nore than mninmally mani pul ated. Here,
again, we are deriving this authority from Section 351 of
the PHS Act and therefore are not relying on our rul emaking
to obtain this authority. These would be regul ated as
bi ol ogi cal products wth a focus on denonstrating safety
and effectiveness.

Just a place marker here. W are in the process,
inthis neeting and in other foruns, of trying to get a
sense of where this line should be drawmm. W have, and |
will talk about this in just a couple of mnutes, a couple
of cases where we have seen ART procedures that are very

anal ogous to genetic transfer, to cloning, that we have
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regul ated, certainly, in other areas beside ART. W have
seen these as not different.

| think we recognize that reproductive tissue is
a unique area with unique issues. Part of the purpose of
this neeting is to start to understand, as we go al ong,
sone of the areas where we nmight need to make adjustnents
in policy and regul ations as we go along. There is
opportunity for doing that in our regul ations and our
statutory authority.

[Slide.]

So the status of our rul emaking right now, and
this is the conmuni cabl e-di sease regul ati ons; we have
issued a final rule in January of 2001 that requires
registration and listing of the human cellular and tissue-
based products. It will be effective for reproductive
ti ssues when we finalize the other rules. So, at this
point, it is not effective for reproductive tissues.

But this rule also sets out the framework in
detail on how we will be regulating under the risk-based
approached. The proposed rule for GPs was published in
January, 2001. W are working on finalizing that rule and

the proposed rule on suitability determnation. This is
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the donor testing and screening. It was published in
Sept enber of 1999 and we are conpleting the final rule on
that as well.

[Slide.]

So, as | nentioned earlier, we have recogni zed
that sonme of the activities that are going on or that sone
i ndi vidual s had started fall within our existing authority
to regul ate biol ogical products and drugs. W did send a
letter to researchers who were working in the cloning area
toremnd themthat they did need to cone into FDA for
i nvestigational new drug application if they wi shed to
continue this activity.

However, this is sort of a unique case because we
had deci ded, at the outset, that there were ngjor
unresol ved safety issues and that an I ND woul d not be
appropriate to go forward at this tinme. W had sent a
simlar letter to investigational review boards back in
Oct ober of 1998.

[ Slide.]

Cenetic transfer in July of 2001, we sent a
| etter to sponsors and researchers who had sone indications

that they m ght be using sonme techniques to transfer
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genetic material fromone individual to another by use of
this ooplasmtransfer or sone other nethods. This is very
simlar to gene therapies and gene transfers that we have
regulated in FDA for quite a while and we felt that this
needed to be handled in a simlar way with oversight over
the clinical investigations. So, again, |INDs would be
required in this case.

[Slide.]

A third exanple of where we have deci ded t hat
i nvestigational new drug applications should be used is
where there is co-culture with nonhuman aninmal cells. This
rai ses sonme xenotransplantation issues because the |ive
animal cells can carry the potential for transmtting
di sease to the cells and then subsequently to the not her or
offspring. Again, thisis arisk that we felt should be
studi ed carefully under investigational new drug
appl i cati ons.

[Slide.]

So, what is an investigational new drug
application? Right now, we have regulations at 21 CFR Part

312 and they apply to clinical investigations of all drugs
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and bi ol ogi cal products, all those things that we are
regul ati ng as drugs and bi ol ogi cal products.

These are submtted to FDA before clinical
i nvestigations begin and 30 days nust el apse before you can
start clinical studies. So if you don't hear anything back
fromthe FDA, you can go ahead. Usually, there is sone
di al ogue that goes on. If we find that there are
unresol ved safety issues, we do put a hold on that until
t hose i ssues can be resol ved.

[Slide.]

The principles behind an IND are to assure the
safety and rights of the patient. W encourage innovation
by allow ng maximumflexibility in the early research. W
assure the quality of the study design and this is
primarily in Phases Il and Ill, permt evaluation of
ef fectiveness and safety.

Really, this is an approach that allows the
researcher to focus in on those things that are working
better, that are safer, that are nore effective and,
hopefully, lead to better choices that are available. W

maxi m ze the efficiency of the later application review by
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pronoting early consultation with the center and the
agency.

[Slide.]

The amount and the type of information that is
subm tted depends on a nunber of characteristics; the
novelty of the biological product, the extent to which it
has been studied previously--this, again, is an area where
animal data can help informclinical studies, known or
suspected risks and the devel opnental phase of the product -
-as | nmentioned earlier, the Phase | is primarily for
safety. Then, as you get into Phase Il and Il1l, you | ook
nore at effectiveness issues. And the scope and nature of
t he proposed protocols. The sponsor is the one who
proposes the study design and so there is sone back-and-
forth through the FDA.

[Slide.]

The process includes sone sponsor
responsibilities. The sponsor is required to select the
i nvestigators and oversee their conduct, ensure conpliance
with the protocols and submt adverse-experience reports
and annual reports.

[Slide.]
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The investigator is required to ensure that the
study goes along with the protocol, obtains inforned
consent from subjects and ensures investigational review
board approval and review.

One thing | should nention in the area of
reproductive tissue, we do realize that there are sone
uni que issues here. One of the things that we need to keep
in mnd as we develop policy and regulations in this area
is that these are regul ations and they can be nodified and
they can be witten in a particularized manner for
reproductive tissue. That is one of the things that we are
keeping in mnd as we go forward.

There may be specific areas that need to be
nodi fi ed because reproductive tissue is different than nost
drugs and biol ogi cal products. There may be different
i nf ormed- consent types of issues. There may be different
safety or effectiveness types of issues.

[Slide.]

There are sonme additional resources for
additional information. W have a website that gives as

| ot of information about our issue action plan and the
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regul ati ons and policies we are developing. Al so, we have
gui dance for I RBs and clinical investigations.

Thanks very nuch

NI H - Met hods of Supporting Research in this Area

DR. TASCA: Good nor ni ng.

[ Slide.]

| have been asked to cone to speak this norning
about the nethods that NIH has used to support research in
areas that are related to or directly involved in the
assi sted reproductive technol ogi es.

First, | should say that the NICHD part, the
National Institute or Child Health and Human Devel opnent,
is the major supporter, the nmajor sponsor, of research on
all aspects of male and female health in the federa
governnent. We support basic research. W support
clinical research, clinical trials, behavioral studies and
epi dem ol ogi cal studi es.

[Slide.]

Wthin NICHD, the major support for the ART-
related topics is the Center for Popul ati on Research. The
Center for Popul ati on Research was started in 1968, so it

has had a |ong history of supportive reproductive studies.
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[Slide.]

Wthin the Center for Popul ati on Research, there
are three branches. The Reproductive Sciences Branch--you
can see | have highlighted that a little bit there, since
that is the branch that I work in. That turns out to,
again, be, both in terns of the volune or research and in
terms of the ampunt of npney spent on research on support
of assisted reproductive technol ogies, the largest in the
federal governnent.

The ot her two branches we have are the
Contraception and Reproductive Health Branch and the
Denogr aphi ¢ and Behavi oral Sciences Branch.

[Slide.]

In the Reproductive Sciences Branch, we have
mssion. A major mssion is the alleviation of
infertility. Another major mssion is to devel op novel
contraceptive |l eads. As you all know in the audi ence, as |
have | ooked at the list and | see that there are lots of
peopl e in here who have broad experience in reproduction,
research that is initially targeted at alleviating
infertility may give you | eads that wi nd up bei ng nove

contraceptive | eads and vice versa.
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Wthin the Reproductive Sciences Branch, we
support all aspects--cellular, nolecular, genetic aspects--
of reproductive endocrinol ogy, reproductive
neur oendocri nol ogy. W support, again, cell, nolecular,
genetic aspects of ganetogenesis, fertilization, pre-

i npl antati on devel opnent, inplantation. W also support
certain reproductive di seases such as the polycystic
ovarian syndrone, endonetriosis and other rel ated di seases.

[Slide.]

How do we support these? Again, this is a long
hi story and we are tal ki ng about many, nmany grants over
thirty years of support in all different areas of
reproductive biology, as | have nentioned.

We use the followi ng fundi ng nechani sns:
investigator-initiated research projects--these are ROLs or
regul ar research grants that people send in; program
projects; small grants, which are called RO3 grants, as
wel | as small-business grants. W al so use nechani sns that
involve solicitation types of grants. These are requests
for applications or RFAs, PAs, program announcenents, and

al so the request for proposals, contracts.
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We have a | arge program of training, fellowships,
career-devel opnment awards that are avail able for people who
are interested, or those who are appropriate for getting
funding. Through the years, | can't even begin to tell you
how many conferences and wor kshops we have had, and in nmany
of these we have nmade a very strong attenpt to bring
together clinicians and basic scientists in the sane room
and have tried to get themto speak together, to speak to
us and give us sone information about what are the needs in
the field and maybe sone ideas about how they think we
m ght go forward with these.

[ Slide.]

One of the things that we tal ked about here is
human enbryo-based technol ogi es. These hunan enbryo- based
technol ogi es--1 have listed sone of these at the bottom of
the slide here; in vitro fertilization, I1CSI, cytoplasmc
transfer. | think you are pretty famliar with nost of
t hese; pre-inplantation, genetic diagnosis, enbryo culture.

A lot of things that we are unable fund. As
Duane nentioned earlier, once the egg has been exposed to
sperm then we are not able to fund that. So those itens

that are on there are--we are able to do it, but we have to
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use nonhuman organisns to do that. So that was the thrust
of what we tried to do.

As you can see, there is one itemon there that
isin yellowso that we can fund, on this |list of human
enbryo- based technol ogies, and that is the enbryonic stem
cells, fromstemcell |ines that have al ready been
established. But that is another story. | amnot going to
tal k about that today.

How can we do this? How can we do this funding
despite the limtation of not being able to fund work
bet ween the one-cell stage and the bl astocyst stage of
enbryo developnent. | was going to tell you that the
answer is plastics. That mght work in certain places. |
think nmaybe if you are of a certain vintage, naybe that
wor ks but what we have decided to do, and Duane alluded to
this, in about roughly 1986, we had the idea that we could
use a mechani sm cal |l ed cooperative agreenents to fund
resear ch.

So our branch, from 1986 until now, has used, in
addition to the investigator-initiated ROLs, which are
really the bread and butter of the branch, we have used

t hese cooperative-agreenent nechanisns. Let ne just tel
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you a bit about that because that is on a slide |I think
that didn't get in here.

We issued an RFA in 1985, probably, which was
cal | ed Nonhuman I'VF in Preinplantation Devel opment. This
is what Duane referred to as the Culture Club. Now, it
probably shoul d have been called the Oher Culture Cub
because there was another club. Again, that is if you are
of a certain vintage, you may know what that was and if you
are froma certain country, you may know what that was.

That was the Culture Cub. That was desi gned,
really, to use nonaninmal nodels to try to inprove the
culture systens for preinplantation enbryos and al so for
oocyte devel opnent in culture. The way that this
cooperative agreenents work is that we issue an RFA
soliciting applications. The applications conme in. The
applications are reviewed and then we put together, we
establish, a working group, a group of scientists who agree
to coll aborate with each other on, in this case, that
particul ar topic of nonhuman | VF and preinpl antation
devel opnent .

| think sone of the reasons--this group was

extrenely successful. | think sonme of the reasons for that
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was that we were able to get together in one rooma group
of outstanding scientists who were commtted to the
project. They net together three tinmes a year for sixteen
years, it turned out to be. | don't think a single
principal investigator mssed a single neeting in all of
that tine.

So | think there was a | ot of dedication and some
of those people are in this audience right now So | think
that was a | ot of the success of that, these cooperative
agreenents. The difference between cooperative agreenents
and grants and contracts is that a cooperative agreenent is
one in which the governnment has a substantial role.

In these cases, what happens is a nenber of the
NIlH staff is a partner in the research and serves as
research coordi nator or sonme other designation and with the
role of trying to make sure that the research goes forward
at a maximal rate of progress to try to keep things
t ogether so that we nove towards the original goals of the
program

So that was our first cooperative agreenent.
These other itens |listed here are other RFAs that we

i ssued. It turns out that all of these are directed at
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ARTs in one way or another and sone very heavily directed,
targeted, like that Culture ub and also |like the

Tr ophobl ast Maternal Interactions RFA. That one is to
identify nol ecules that are involved in trophobl ast and
mat er nal interactions.

Upcoming is a Female Health and Egg Quality RFA
that will start a year fromnow. Al of these, except for
the very first one on this list, are all done as
cooperative agreenents. Sonme of them are as descri bed.
The Culture Cub is a group of nmaybe five, siXx, seven
peopl e who get together in a roomand interact and
col | abor at e.

O hers are larger types of cooperative
agreenents. Those exist in the form-the Reproductive
Medi ci ne Network is one of those. The Specialized
Cooperative Research Center is one of our major forns of
support for research. This is done as a cooperati ve
agreenent. In this case, there are fourteen major nedical
centers involved in this and they have the main goal of
supporting nmultidisciplinary interactions between
clinicians and basic scientists. So this is, | think, a

very inportant effort on the part of NICHD to pronote
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research related to the assisted- reproductive-technol ogy

t echnol ogi es, that the specialized cooperative research
centers are able to do a lot of things that can't really be
done by individuals or by small groups of people but
requires sone fairly | arge networking.

They, for exanple, can establish research focus
groups and have established research focus groups that cut
across. They have representatives fromseveral of the
different institutions and they neet together on a separate
basis and focus on a very particular targeted topic and in
many, in probably all, cases is sonehow related to the
assi sted reproductive technol ogi es.

Then we al so support sone infertility research
centers, also through a cooperative-agreenent nechani sm

[Slide.]

| wanted to spend just one minute or two to tel
you about the Culture Cub since that was one of the good
exanpl es of how we could take this group of scientists and
havi ng agree to work together and show how sone of the work
that they produced has been able to filter over into the

human | VF ar ena.
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This started, as it says here, in 1986. Every
five years or so, we conpete so we woul d i ssue anot her RFA
and have new applications conme in so that the group gets
repl eni shed, renewed, refreshed. As a result, and | can
only take a couple of mnutes to do this, but if you | ook
at sone of these itenms that | have listed here, you wll
see that these are sone of the itens that have trickled
down into the human | VF arena; the use of conpletely
defi ned nedia, for exanple, to avoid the use of serum and
other proteins that could bring pathogens or other harnfu
conpounds into the culture nedia.

We pronul gat ed, throughout the whole tinme of the
Cul ture Cub, the use of am no-acid supplenentation. W
di scovered, in the md-1990s, that inferior nedia could
have an effect on genomc inprinting during the
prei npl antati on peri od.

The devel opnent of enbryos into bl astocysts was a
very inportant concept, not newwth the Culture C ub but
very strongly pronoted by the Culture Club and not just to
be able to count the nunber of blastocysts but to be able
to | ook at the blastocysts and say sonethi ng about what the

quality of the blastocysts happened to be, what are the
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different ways of evaluating the quality of an individual
bl ast ocyst.

Barry Bavister, who is here in the audience, did
a beautiful study published, what, around 1994, maybe, on
t he speed of cl eavage of hanmster enbryos show ng that speed
of cleavage, the rapidity with which the enbryo reached a
certain stage, was directly correlated with the percent of
bl ast ocysts that could be produced and also with a doubling
in the nunber of live offspring that could be produced. It
was a very dramatic study. This, again, is sonething that
is used today as part of the evaluation in human | VF
clinics.

Finally, we had, as part of the Culture C ub--
John Eppig was constantly remnding us that it is really
inportant to focus on egg quality, that the quality of the
egg has a lot to do with what happens after that during
enbryo devel opnent and | ater devel opnent.

O her transl ational studies that have been
supported by the Reproductive Sciences Branch of N CHD, we
have a long history of support of biological history and

chem cal history of the gonadotropins and al so supporting
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t he devel opment of the reconbi nant gonadotropins that have
been recently been put on the market.

We al so have spent a |l ot of energy, a |lot of
noney, a lot of time, on studies on the gonadotropin-
rel easi ng hornone and the anal ogues that are al so used in
the IVGclinics. Sone of you may renmenber that, in 1977,
Quillemn and Schall ey got the Nobel Prize for determning
the structure of GNRH. This was supported by the Center
for Popul ation Research in the Reproductive Sci ences
Br anch.

We have provi ded strong support for research on
protocols for ovulation induction, also for the follow up
of I1CSI offspring--this is mainly wth nonkeys and with
mce--and also with predictors of |VF success. So these
are sonme of the topics, | think, that we have covered.

It is inpossible to tell you how much | think we
have acconplished. Dr. Al exander nmentioned this earlier
t hat we have spent, | think, a very |arge anount of noney
over all of these years. | think that we have been able to
provide a | ot of support, a lot of good solid research, in

the area of reproductive sciences and in all of those areas
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| nmentioned before, especially reproductive endocri nol ogy
and all of the other ones that |I nentioned earlier.

| would Iike to echo what he said, that | think
there is alot of roomfor applications to come in. W
would like to receive applications. W would like to
receive nore investigator-initiated applications.

| think we will continue to utilize the
cooperative-agreenent nechanism | think that has really
been extrenely useful in helping us to focus and target on
the particular areas of alleviation of infertility.

DR. LEPPERD: | am Phyllis Lepperd. | amthe
Chi ef of the Reproductive Sciences Branch. | want to thank
Dick. Dick has been a nenber of the Reproductive Sciences
Branch | onger than any of us and has had a | ot of
experience and was the person who really was pioneering in
the use of the cooperative agreenent in reproductive
sci ences.

One of the nice things about our branch,
believe, is that everyone in the branch has had experience
in academ cs or in public health and has had actua

experience either at the bench or in clinical epideniology.
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That, | think, is a real strength for all of us because we
know what it is like to be out there.

It gives ne great pleasure now to introduce the
noder at or of the panel for this norning, and that is Dr.
Linda Gudice. She is a Professor of Gynecol ogy and
bstetrics at Stanford University where she is the Director
of the Reproductive Endocrinology and Infertility Program
She is well known to nost of you, | think. She is very
active on NIH study sections. She is also the coordinator

of the Reproductive Medicine Network and has | ed us forward

very wel |
Li nda?
Sci ence and ART
DR. d UD CE: Thank you, Phyllis, and good
nmorni ng everyone. | would like to thank Phyllis, first,

for inviting ne here to participate as a noderator. |
think it is really inportant to acknow edge the
unprecedented gathering and interaction of the agencies
that we saw this nmorning in putting together this program
whi ch acknowl edges the inportance of ART which, froma

clinical perspective, is well known for its abilities for
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fertility therapy although sone of the other applications
often get nore press.

Today and tonorrow, this group has brought
toget her clinicians, researchers, patient advocates, policy
makers, political scientists and ethicists. | think this
is really an unprecedented neeting and will really result
in sone inportant concl usions.

This nmorning's first session is entitled Science
and ART. Qur first speaker, Dr. Gerry Schatten, is from
the Pittsburgh Devel opnment Center. He is the Director of
the center. He is also the Deputy Director of the MCee
Wnen's Research Institute, Professor and Vice Chair of OB-
GYN and Reproductive Sciences, and also of Cell Biology and
Physi ol ogy at the University of Pittsburgh.

He will begin the session by addressing What Do
W Need to Know about ART; Preclinical Research and
Cinical ART Practice.

Gerry?

What Do W& Need to Know Now about ART:
Preclinical Research and Cinical ART Practice
DR. SCHATTEN: Thank you, Linda, for that kind

i ntroducti on. | want to also echo the words that the
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previ ous speakers have said regarding the historic nature
of this neeting here today. Wiile | amsetting up ny
conputer, | want us to renenber that we are here because of
t he successes of the past quarter century.

We are here because there are a mllion souls on
earth who woul dn't have been here were it not for the
extraordi nary work that the clinical community, the basic-
researchers and our coll eagues here in the Beltway have
sponsor ed.

| think we have done an extraordinary job. |
think we need to | ook forward to the next quarter century
and, as in the past one, exceed all expectations and do an
even better job. | nust say, | amtouched by the spirit of
the statenments that have been nade because it would be very
easy to see how folks in the roomm ght argue that people
on one side of the Beltway have one view and those on the
ot her side of the Beltway m ght have a di sparate view.

Were that to be the case, everyone would | ose
and, perhaps nost inportantly, the couples who are seeking
desperately to have children and to have healthy children
would lose. | certainly want to underscore that fact that

we are all in the same boat. | think there are sone
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straightforward steps that we can take to continue to nove
us forward, but we need to be strategic, we need to be
sensitive and we need to be thoughtful on that.

So | have titled the talk, Wiat Do we Need to
Know Now about ART. Many of you know | happen to be a
nonkey's uncle. M/ nieces hate this, but I do want to

speak a | ot about preclinical research and clinical ART

practi ce.

[ Slide.]

Dr. Tasca spoke about, in a sense, where we are
now. | want to just highlight that a little bit nore. W

know sone aspects of spermatogenesis. W know sone aspects
of oogenesis, but our know edge of the way the ganetes are
constructed is still inits infancy. | comend our friends
at the NIH for their focus on femal e health and what that
does for egg quality.

You know, a quarter century ago, we have the
first I'VF babies in which sperm through sone nysterious
mechani sm but one that mirrors the in vivo situation were
sel ected and that single spermwould outconpete its

brethren and get into the egg.
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Just ten years ago, an extraordi nary accidenta
di scovery was made in humans. You all know that as
intracytoplasm c sperminjection where you could take a
single spermand inject it into an egg and have an
extraordinarily high rate of fertilization, of
enbryogenesi s, of pregnancies, of babies. The oldest child
now is ten years old. | don't know whether it is 25,000
children, either having been born or gestating, or nore
NOW.

This | need to rem nd you was di scovered in
humans and had to be discovered in humans. Had those
clinicians read the literature better, they woul d have
recogni zed that it would never have worked. It doesn't
work in many species and it is only now, after the hunan
successes in ICSlI, that some of us have attenpted ICSI in
nonkeys where it works just as well as in hunmans.

From that work, others have now perfornmed and
fail ed and revised and i nproved techni ques so that ICS
does work now in mce and in cattle. This is an exanpl e of
transl ational research but it is fromthe bedside to the

bench.
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The basic-research comunity needs to acknow edge
what privately funded human ART studi es have done for basic
research. Were it not for the privately funded ART
experinments on patients paying to have it done on
t hensel ves, we woul d never have had the surplus enbryos
from whi ch enbryonic stemcells have been derived.

This isn't an exanple where the NIH chose to
abdicate its role. This is an exanple where the NI H was
forced to abdicate its role. Again, | don't want to
bel abor the enbryonic stemcell inplications, except to say
that, within the broad context of human enbryol ogy and
human fertilization, all aspects of nedicine cone into play
in part because of the prom se of enbryonic stemcells.

Di ck al ready spoke about cytoplasm c transfer.

W will talk alittle bit nore about that. There are

i ssues that we don't fully yet appreciate about--ELSI,

here, for the cognoscenti, is elongated spermatid
injection. It is not ethical-legal stuff yet, but it wll
get there.

There are questions about in vitro culture,
genom c inprinting, DNA damage repair, issues about

m t ochondri al transfer. W al so know now, because of
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prei npl antati on genetic diagnoses, or what is also referred
to as aneupl oidy screening, that infertility therapies are
now being offered to coupl es of advanced age.

| hate to say that advanced age for wonmen is just
so young. Here | ama geriatric old guy and a wonman in her
30"s can be called old. It is incredible. As a result of
that, we know nore and nore about what goes on in terms of
renoving a blastonere. But there is a |lot of basic
research in this area that still needs to occur.

| put up here, in additional to the inplications
of enbryonic stemcells, questions about cryopreservation.
Cryopreservation is something that we have taken for
granted but we really don't know yet enough about it. Yet,
you can read on the airline magazi nes that people can
freeze ovarian tissues. | don't question that the freezing
of ovarian tissue is, indeed, a reality. | think nore work
needs to be done, though, on the thaw ng.

The future here is prom sing, but we are in an
area that captures a lot of attention and there is a danger
to have the hype com ng before the hypot heses.

[Slide.]
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| want to outline ny talk in this way. | put, in
this case, the ELSI issue on the top because | find that,
so often, if we end up putting the ELSI issues on the
bottom you ending up grappling with the ethical issues
after you have conpleted the work when, in fact, | think,
for all of our sakes, we are better off in having the
ethical, legal and social conversations up front
conti nuously and after the fact.

| think so many questions we can reach consensus
on through that whole process. | think we are in a magi cal
opportunity right now because, for the first tine in ny
lifetime, | think the American public has seriously
grappled wth what the inportance of a human enbryo is and
seriously grappled with the issue of whether a human enbryo
in a plastic dish is identical to a human enbryo that is
wi thin the wonb of a prospective nom

| so hope that we all can build on the current
nmoment um and conti nue know edgeabl e di scussi ons so that the
public's attention can be focused on the serious issues and
not the science-fictional aspects of cloning and things

li ke that.
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| will speak a little about ART, but | think our
mai n chal l enge today really deals with safety and efficacy
and there are sone retrospective clinical-outcone studies,
many of them very good. Wiere |I think we need to | ook
forward in this next quarter century is on prospective
st udi es.

| don't knowif this is the right acronym but
you know how there are SWAT teans for, | don't know if |
can say the word "anthrax” in here, but SWAT teans for
whatever. In a sense, | think we need to do targeted
preenptive research. Maybe SWART is the wong word, but
basically a SWAT team for ART so that, when an innovative
t herapy, say cytoplasmc transfer, is proposed, it isn't a
hal f decade or nore before basic researchers digest the
information that has been published, submt their grants,
hear fromDick that they are going to be renegoti ated out
of business and appeal to Phyllis and maybe rattle a few
extra nickels out and then finally start experinents by the
time those offspring m ght already be in grade school.

We can expect that the field is noving rapidly

already and it is only going to accelerate. | think, as
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community, we can be smarter and invest our resources,
intellectual, physical, financial, better.

There is an irony that one aspect of the Center
for Popul ati on Research focuses on things up to
i npl antation and then things nove over into
posti nplantati on worlds which, I think, falls into the
Mot her's and Children's Branch. Because ART is unique in
havi ng generational consequences--there is no other aspect
of nedicine that has the sane kind of generational
consequences--nmaybe we need to be | ooking at our |ives not
as buckets where you think about the kidney or buckets
where you think about the heart, but naybe we need to think
internms of the full life history and sonehow nerge the
events of ganetogenesis and preinplantati on devel opnent
with fetal devel opnment and wth neonatal pediatric and
adul t outcones.

As we heard earlier, transplantation nedicine is
right in the mddle of where we all sit. Wether we want
to call this in the context of stemcell biology or cloning
or transgenics or germine gene transfer after gene
t herapy, these areas are intimately entwined with

appropriation right now Certainly, there are issues about
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i nfectious di seases. There are issues about what can or
shoul d be done with enbryonic stem cells.

| was told not to use four-letter words, but I
will say cloning. There is great interest in doing
t herapeutic cloning. Unfortunately, there is so nmuch
sensationalismfromcharl atans on reproductive cloning, and
| will touch on that, if you wonder what | think.

[Slide.]

Many of us are here in part because of
cytoplasmc transfer. Cytoplasmc transfer was and
actually remains an interesting innovative therapy for
coupl es who have experienced repeated | VF failures. The
notion is that a donated egg m ght have cytoplasmthat is
superior to what | call the challenged egg. | was trying
to be politically correct.

You i ntroduce sone of this ostensibly younger
hi ghl y- charged cytoplasminto the egg when you inject the
sperm and you end up with a healthier fertilized egg and
enbryo and sonme offspring. It is unclear whether the
technique really has the efficacy that had been proposed.

There are concerns about mtochondrial DNA i nheritance, and
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we can tal k about that nore later, but | think, in a sense,
cytoplasm c transfer highlights where we have fail ed.

It highlights where we have fail ed because, in
our country, we have two disparate worlds. These worlds
are represented in this audience. W have a world of
privately funded clinics who have hel ped the world have a
mllion babies. For those of you that trained in surgica
specialties, you know that there are risks in every nedi cal
procedure and the acceptability of risk fromthose of you
comng fromclinical subspecialties are different than
t hose of us who | earned about nol ecul ar biology in worns or
in yeast or in flies.

Qur sense of risk and our sense of what is
conpel I'i ng concl usi ve discovery is different than the
evi dence that people in the surgical world will bring to
bear. So, in many ways, | think we may be communi cating
usi ng the sanme words but the words aren't hitting because
t hey have very different neanings to us.

| f you ask a basic researcher what is the
evi dence, say, on cytoplasm c transfer, your answer m ght
be, well, we need $50 nmillion and thirty-five years and we

w |l get back to you. Needless to say, if you are bringing
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a baby that is convulsing to an energency room god forbid
you have a Ph.D. debating how you know whet her or not the
baby is really there.

So |l think it is inportant to put on the table
that each of us bring in different issues and different
criteria for what we nean by the very sanme word.

[ Slide.]

So | want to speak a little bit about the
probl enms are garnering relevant evidence. W are here to
tal k about evi dence-based ART. There is an enornous
problemw th this because the evidence isn't avail able yet.
One of the reasons is that fundanentally all different
prograns practice in different ways.

So even when we see an extraordi nary paper com ng
out, say in the British Medical Journal or in the new
Engl and Journal of Medicine, you will see many of us wll
debate the nmerits of the paper sinply because of the
under | yi ng assunptions that occur in each different
practice.

There are variations in data collection and
ot hers can speak about how conplicated data is reported and

these conplicate the interpretations. Also, ART is noving
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so swiftly that we really don't have tinme to do the careful
retrospective anal yses that you really want for solid
evi dence.

In fact, every study that cones out frequently is
criticized that, oh ny god, yeah; that is the way they did
it in '98 but, cone on, it is 2002 and we are no | onger
doing that way, so it really doesn't apply anynore.

The procedures are technically demandi ng and
i ndi vi dual s have different expertise and instrunents.

There are steep learning curves. So, again, it is hard to
conpare apples to apples. Again, there are innovations

t hat are qui ckly abandoned and replaced with newer
approaches. Furthernore, as infertile couples cannot wai't
that thirty-five years to see if sonething really is
successful, there is a swft tinme frame here.

[Slide.]

So, while | think it is conmendabl e and
appropriate to be tal king about evidence-based ART, | think
it is challenging for a nunber of reasons and i ncl udi ng not
only garnering the evidence, but dissem nating the
evi dence. ART practices in our country, unlike those in

other countries, are entrepreneurial. There are issues of
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scientific and nedical conpetition. There are financial
conpetitions.

W t hout focussing maybe only on the New York
area, we can say, does Macy's tell G nbels, or does New
Jersey tell New York, or whatever. Those conpetitions,
whi ch some of us are not involved in, are real to those
fol ks who are in those conpetitions and are bei ng told,
| ook, you are not close to zero; you are not at the bottom
l'ine.

There are al so technol ogical issues and | want to
commend the NI CHD for hel ping fund sonme advanced trai ning
courses like Frontiers in Reproduction at Wods Hol e.

There is also proprietary information. Sonme of that
proprietary information may fall in the category of

intell ectual property or patents, technical know how, and
it doesn't matter whether you are in the ivory towers of
Nirvana, as | am in an academc institution, or a private
programor in a conpany.

Each different unit has its own way of handli ng,
or mshandling, intellectual property and that al so

forestalls the swift translation of information. So even
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if we could garner the information, | am not even sure we
could dissemnate it as swiftly as we want.

So | need to tell you about nobnkeys.

[Slide.]

We got into this business about a decade ago, |
guess, through Dick Tasca and Phyllis Lepperd and Fl orence
Hazel ti ne and Duane Al exander's help, basically
extrapol ating | VF met hods or ART nethods that were
successful in mce to nonkey and then, fromthe clinical
wor | d back to nonkeys, working with testicular sperm You
can see Tess and Ticker.

W have a whol e host of primtes that we have
made t hrough various ART prograns. The purpose of this
initially was because we were being criticized that using
nonfederal |y funded research facilities and nonfederally
sponsored studies with informed consent and Vati can
approval, we were |ooking at insen nated human eggs that
had failed to fertilize and were clinically discarded and
we were di scovering sone aspects of human reproduction that
differed from ot her ani mals.

But cranky nenmbers of the audience--1 don't know,

maybe |i ke Lou DePaol o, would say, "But |ook, Gerry; you
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are looking at failed material frominfertile couples.
These coupl es showed up because they were infertile, so the
mat eri al m ght have been conprom sed and, plus, they
failed. The material you got was the |eftovers, so it was
failed."

So, certainly, there were reasons to doubt the
accuracy of the studi es because you were | ooki ng at
di scarded material frominfertile patients. So, basically,
we set up IVF and ART in primates, initially in Wsconsin
with Barry Bavister's hel p and John Hearn.

[Slide.]

The purpose of this was to now use perfectly
primed breedi ng rhesus nonkeys to ask questions about what
happens during ART. | amgoing to show you an ani mati on
that Laura Hewi tson has put together for your purposes here
about 1CSI.

[ Ani mation. ]

The way I CSI works is you basically use a very
fine needle. You aspirate a single sperminto the fine
needle. 1In the current admnistration, we no | onger us the

word "suck." A fine needle, a polished needle, is used to
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hol d the human or nonkey oocyte. The needle is injected
into the egg by breaching the plasma nenbrane.

We don't understand how that ICSI spermreally
activates the human or prinmate egg, but it does activate
the--the neiotic spindle conpletes its work. The second
pol ar-body nucleus is out there. The egg nucleus mgrates
down a conplicated mcrotubul ar-based structure to reach
t he sperm nucl eus.

The are sone choreographical differences between
ICSI and IVF. One of them!| will refer to as a condom but
| will tell you about that in a second. The spermin
humans and in primates brings in the centrioles which forns
a three-way system of mcrotubules that brings the egg
nucl eus to the spermnucleus. It duplicates and then first
di vi si on occurs.

[Slide.]

| n humans and nonhunman primates, not in mce, the
centrioles in the fertilized egg conme fromthe father. So,
for those of you that renmenber your nother on Mther's Day
for the mtochondrial DNA contribution--renenber all that?-
-please, in the spirit of gender equity, on Father's Day,

centri ol es.
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Here is a discarded human oocyte in which you can
see two spots of gammatubulin, which is a rare tubulin
mar ker for the centrioles, that cones in with the sperm
tail. There are certain fornms of infertility where the
man's sperm has centriole defects. The man's spermw ||
enter the egg but it will not formthe structures that
bring sperm and egg nuclei together. So there are novel
forms of male infertility that are only resolved after the
spermis in the egg.

[Slide.]

Later, and this is also a discarded egg--this is
the spermnucleus with this freeway system grow ng here.
The egg nucl eus here, second polar body. | think it is
inportant to realize that human eggs are not dissimlar
fromeggs of other mammal s or eggs from Drosophila or C
el egans and that, froma basic nolecular and cell-
bi ol ogi cal foundation, they all ook so simlar and they
use the sane bi ol ogy.

[ Slide.]

|CSI differs fromIVF in sonme snmall ways.

Whet her those small ways are meaningful or not is a

challenge for us in the future. One thing is when the
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spermcones to the egg, in a sense, the spermhas a necktie
around its apical region. This necktie is shown here in an
| CSI nonkey.

The necktie is made of nenbrane fusion proteins
whi ch, when the spermfuses its nenbrane with the egg, it
is as a fusion-protein nolecule. These necktie nol ecul es
enter the egg' s plasm nenbrane and diffuse into the egg's
menbr ane.

In contrast, during ICSI, this nenbrane
structure, this necktie, remains around the sperm head and
t he decondensation of the male pronucleus is retarded.

[ Slide.]

As a result of that, you can see already, as the
*spermaster is grow ng, the apical region of the sperm head
has not swollen at the sanme velocity as the basal region.
Ironically, the X or the Y chronosonme, the sex-determ ning
chronmosones, are nonrandonly positioned in this apical
region and there are questions of whether sone sex
chronosone anomal i es seen in I CSI pregnancies could be the
result of the ICSI procedure, itself.

[Slide.]

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



There is also a condonli ke structure on the apex
of the head. You can see that here. This condonmike
structure is lost typically just after the spermenters the
egg cytoplasm The BBC, by the way, wanted ne to refer to
it as a "hard hat." Those British are so proper.

That condom stays on the mal e pronucl eus | onger
after 1CSI and the initiation of first DNA replication is
del ayed after I1CSI as contrasted with IVF. Does this
matter in the big schene of things? There probably is a
smal | influence. Wether this is the same influence of the
gravitational force of Jupiter when you were born or
| arger, | don't know.

Actual ly, we should know sonme of these answers
and we shoul d know them not only for ourselves but for the
community and for the American taxpayer.

[Slide.]

Here is anot her image show ng that sane event
where this condomis on a spermnucleus as it is
decondensing in a rhesus egg and the choreography of
decondensation differs slightly.

[Slide.]

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



Later, the two pronuclei cone together and you
formthe first mtotic spindle. This is also in a
di scarded human oocyte.

[Slide.]

So there are sone choreographic differences
between the ICSI and IVF and the jury is still out about
whet her t hese are clinically neaningful. | think these are
anmong the bits of evidence that we need to garner through a
cooperation anong clinicians and preclinicians.

[Slide.]

There is another question and that is sperm
sel ection and the node of spermentry. W don't really
under stand why the one spermthat enters the egg is
sel ected by the oocyte. Has it to do with notility,
penetration through the zone, the acrosone reaction,
bi nding to the egg nenbrane? W just don't know.

Nowadays, we | ook down the m croscope and soneone
says, "Qoh; that's a cute one," and selects a sperm using,
per haps, capricious criteria. The wonen in the room ni ght
want to | ook around. Maybe everybody woul d agree that
Prof essor Biggers is the best stud to mate with and he

woul d be the one selected to father your children.
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Sonme of us mght disagree. Right now, | think we
are in an awkward position because we don't have those
criteria to determ ne which of those sperm shoul d be the
one selected to father the next generation. | can see that
t he wonen agree that Professor Biggers should be the one.

[Slide.]

There is another issue and that is that foreign
DNA in an experinmental circunstance can bind to the outside
of sperm So, here, |ooking at the rhesus nonkey, you can
see rhodam ne conj ugated, DNA bound to the outside of a
rhesus sperm

[ Slide.]

You can see it here with the ICSI needle. You
can see it here with the DNA bound to that sperm being
injected into the oocyte.

[Slide.]

W put in a plasma that expresses the green
fluorescent protein and, already by the four-cell stage,
you can see transient expression.

[Slide.]

By the bl astocyst stage, you can see that there

is expression of the green fluorescent protein in the
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inner-cell mass cells as well as in the troph ectoderm
t rophobl ast s.

By the way, there is a polarity to the human
enbryo as well as the nouse enbryo and the polarity is
bei ng di scovered by brilliant investigations primarily from
coll eagues in the U K, R chard Gardner, Roger Peterson and
Magdel ena Zer ni cka- Goet z--1 al ways have a probl em
pronounci ng her name. These have inplications about where
you inject the spermbecause it is likely that the site of
sperminjection or spermentry determ ne one of our
enbryoni ¢ axes.

You know we have a top and a bottomand a belly
and a back and a left and a right. It my well be that the
position of either spermentry or sperminjection
determ nes the left-right axis. The inplications of this
for either 1CSI injection or even preinplantation genetic
di agnosi s when you are doi ng enbryo bi opsy needs further
i nvestigations.

[ Slide.]

This is George. Let ne |eave that.

[Slide.]
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We have heard about gene therapy. In a sense,
there is an area | believe should also be called into play
and that is whether there is a possibility of gernline gene
transfer after gene therapy. |If you think about ART, in
sone ways, germine gene therapy mrrors sone of these
events. | don't want to bel abor all of these. Sone of
these nay be in the handout, but | did update the handouts.

There are both intentional as well as
uni ntentional questions about germ ine gene transfer during
ART. In a sense, there is an intentional manipul ati on of
t he genone during PG but that may be a different exanple.
| do think that questions about ganete alterations after
gene therapy is an area that has been understudi ed and
requires significant attention.

[Slide.]

Last year, we were involved in publishing sone
work on Andi, a nonkey that has inserted DNA and we use the
term the reverse acronym inserted DNA to conme up with
Andi's nane. A fetus that was stillborn had green
fluorescent fingernails and toenails and hair and
fluorescental placental tissues. Wile we were encouraged

to go for a small business grant with Mabelline, we do

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



thi nk that what we are doing in nmaking transgenic primte
nodel s to accel erate nol ecul ar medi cine fromthe nouse
world to patients does, indeed, have inplications because
it is a step towards proof or principle for whether you
want to call a gernmine gene therapy or genetic
enhancenent.

| don't want to minimze the ethical consequences
here. Furthernore, there are conpelling reasons to do
transgeni c experinents on human enbryonic stemcells. But
t he di scoveries that we make on how to nodify genetically
t he human enbryonic stemcells will be the foundation on
whi ch others nmay use the sane information to genetically
nodi fy human enbryos or human ganetes.

So | don't want to mnimze that.

[ Ani mation. ]

Again, let ne give you another brief animtion.
The fields of gene therapy and genetic enhancenent are
going to conme together faster than any of us want. The way
that we nade Andi and his brethren was to use a gutl ess
retroviral vector. This is sonething famliar to those of
you in the gene-therapy world. It was introduced between

t he egg nenbrane and the outside zona pell ucida.
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O course, retroviruses cone in as single-
stranded RNA which are reverse transcribed into single-
stranded DNA. By the way, if you see Spiderman--1 wll
tell you about that later--it becones doubl e-stranded DNA.
You know, Spiderman isn't a radioactive acci dent anynore.
He i s done by sone idiot scientist using gene therapy. You
can see aspects of this animation in the novie.

But, anyway, the foreign DNA enters into the
bl ueprint of the egg. Because retroviruses only insert
when there are chronpbsones at M phase decondensing, it is a
perfect time for the foreign DNA to enter into the maternal
| i neage because the fenmale neiotic spindle is arrested at
second neiotic netaphase. The DNA enters there. The sperm
cones in here and I wish I had had the sound track for
Jaws. The enbryos devel op as they normally woul d have and
then the rate of inplantation is the sane.

[ Slide.]

An area that | think we can nove into in the
future which is extraordinary is noninvasive in utero
imaging. This is work done in cooperation with Carnegie
Mel 1 on University where we can perform hi gh-resol ution,

t hree-di nensi onal, imaging of fetal devel opnent in utero.
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So here is one nouse fetus in utero, another one. You can
trigger the images on the basis of collecting it in utero.

| think there is a huge gap frominplantation to
birth that can now be filled in.

[ Slide.]

There are aspects of enbryo di ssociation-
reaggregation. You can make artificial tw ns, enbryonic
stem cel | s.

[ Slide.]

| do want to spend just a mnute on two ot her
points. One of themis outcone studies. W have been
followwng fifteen aninmals--1"msorry. W have been
foll owm ng newborn nonkeys where we have fifteen controls,
five split enbryos, four I1CSIs and four IVFs. | just want
to nention that, as we foll ow these nonkeys for
psychosoci al behavi oral notor, other issues.

In all cases, the ART nonkeys seemto display
m | d aspects of hyperactivity; that is, there are greater
behavi oral changes and we can nmeasure that through--this is
the I'VF controls which are not highly significant but, in
terms of split enbryos, in ternms of ICSI enbryos, there is

greater distractibility in these primates. Again, you can
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see that these animals change their behaviors far faster
t han the controls.

[Slide.]

These aninmals, and animals that Mauri zi
Bartol ome* and Richard Schultz are nmaking at Penn, | think,
in some ways, are the behavioral canaries in the m ne.

Sorry; clones. | wll |eave that al one.

[Slide.]

| think there are ways in which this conmunity
could set up targeted research which would establish a
consortiumanong clinical practitioners and researchers
like the Culture Cub where there would be a very large
cooperati ve agreenent involving a nunber of visionaries and
practitioners to identify what the know edge gaps are,
prioritize them ascertain the cost and then enable the
concl usi ve studi es.

The American public deserves better answers and
we don't yet have them | think our challenge for the next
twenty-five years is to get those answers as swiftly as
possi bl e.

Thank you for your attention.
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DR. G UD CE: Thank you very much, Cerry, for a
t hought - provoki ng and, as al ways, entertaining
presentati on.

W will have tinme for discussion |ater so | would
li ke to nove on to our next speaker who is Dorrie Lanmb who
is the Director of the Laboratory for Ml e Reproductive
Research and Testing and Associate Professor in the
Departnents of Urology and Cell Biology at Baylor Coll ege
of Medi ci ne.

The title of her talk is Types of Abnormalities
in ART: Consent and Fol |l ow up |ssues.

Types of Abnormalities in ART:
Consent/ Fol | ow-up | ssues

DR. LAMB: Thank you very nuch.

[Slide.]

| actually have a very difficult topic to talk to
you about because there are sone major issues associ ated
with trying to even do research on ART. This is because we
know t hat the whol e process of reproduction is extrenely
conplex. It is not just the events of fertilization that
we need to be considering but all of the steps involved in

ganete production, transit of the ganetes as well as
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fertilization, inplantation and early enbryonic devel opnment
are necessary for us to consider in any type of study of
ART.

[Slide.]

| nportantly, we have to consider the fertility
potential of the couple as a couple because this fertility
potential can vary depending on who the partners are of
this couple. So a couple may be infertile together, but
Wi th other partners nmay have a different fertility
potenti al .

So, as you can imagi ne, this increases
exponentially the conplexity that we have to evaluate in
terns of our assessnent of the safety and efficacy of |CSI
and ot her reproductive techniques. W have to, therefore,
consider the male and the female factors, the cause of the
pregnancy, as well as the offspring.

So, clearly, the challenges associated with this
type of study are very significant.

[ Slide.]

Clearly, there is a need for studies on the
safety of the ICSI procedure which is the work that we are

involved in with regard not only to nmajor nal formations and
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chronosonmal abnornalities but to | ook, overall, at the
effects on the of fspring.

The study that we are funded by NICHD to perform
focuses on the nolecular and clinical analysis of the nale
factor couple and their |CSl-conceived of fspring.

[Slide.]

So, to do this, we assess the female factor, the
mal e factor, the pregnancy and the of fspring.

[Slide.]

To begin with, we have very definite infornmed-
consent issues. One problem | think, with trying to get
i nformed consent to do this type of study is that the
sci ence and bi omedi cal background of many patients is
sufficient. W are all well aware of the deficiencies of
sci ence education in our schools. Although many ART
coupl es have really learned a | ot about their infertility,
they still don't have the type of understanding to
understand the basic research proposed and the goal of the
research.

| don't think that patients really understand how
little we know about the causes of their infertility. To

give you an idea of the depth of this, just our normal |CSI
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consent formthat is given to our patients, not for
research but just to have the procedure done, one of our
physi cians said, "Well, we don't want to tell themall of
this, what we don't know, do we? They m ght not want to do
this."

So you can see that there is a real |ack of
understanding, | think, in ternms of our know edge of |CSl
and the causes of the infertility that require these
coupl es to undergo | CSI

Al so, the couples who are being asked to
participate in these studies of ART desperately want a
child and so they may sign anything associated with this
goal. This is also, | think, a very negative aspect in
terms of trying to get inforned consent.

[Slide.]

For many couples, the nmale partner may rarely be
present for the counseling and the consent. Sonetines, the
men say, well, | can't take off fromwork. | need to do
this with a notarized signature on a consent form In our
experience, the male is nore likely to sign a consent for
research if he is present with his partner than if he is

present al one.
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| think that is because wonen, in general, seem
to be nore notivated in ternms of healthcare issues.

[Slide.]

Then we have big problens that we face with
i nf or ned- consent issues due to the guy factor. | hope the
men in the audience will excuse nme for this and maybe this
is typical of Texas nen, but the nen in our experience
frequently refuse to participate in research studies. |
was astounded, actually, at the nunmbers who choose not to
partici pate.

Some of the comments we here is, "What's in it
for me?" "WII | be paid?" No. "I faced this challenge
and ny kid can use ICSI in the future to beat this
problem” "If it doesn't help me, why should I do it?"
Then a big concern is, "WII| you clone ne?" because we are
| ooking at genetic aspects of male infertility.

Interestingly, we also find that, dependi ng on
who asks these patients to sign the consent, we actually
have a very different rate of agreenent. So when ny nale
urol ogi st fell ows approach these patients for consent for

research, usually they refuse.
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| don't understand this, but I now have a young
| ady physician who has been doing an excellent job and, for
sone reason, the nmen are nuch nore willing to sign the
consents for her. Again, | don't know what it is but there
are maj or differences just based on who asked themto sign
t he consent.

[ Slide.]

What they are consenting is to allow us to have
access to huge anounts of information which |I have |isted
for you here. You can see that we are asking for |ots of
types of information of the male patient, the fenmale
patient, analysis of pregnancy and fetal studies as well as
post natal studies.

Each one of these categories that | have |isted
for you isn't a single input piece of information. So, for
exanpl e, for senen analysis, we are getting count,
notility, morphol ogy, DNA damage, imunologic infertility
kinds of issues. So each one of these categories has a
huge anmount of information in the database so you can see
that there is enornous data-gathering information that
requi res a huge anount of effort by our group.

[Slide.]
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So there are a lot of challenges associated with
trying to get this information. One of the main ones is
that, at least in our experience, infertility patients go
tolarge IVF clinics in major netropolitan cities to
achi eve a pregnancy by | CSl

What happens is that then they return to their
| ocal OB-GYN for prenatal care and we have a very difficult
time to followthem | think this is common to many ART
centers. In our experience, we have a | ot of patients who
cone to ny colleague, Larry Lifschultz, fromall over the
world. So we have patients from Mexico, Saudi Arabia and
the Mddle East in addition to patients coning from al
over the United States.

So you can imgine there are very significant
chall enges with trying to follow these patients.

[Slide.]

There are also nmultiple physician surgeons in ART
centers that are used by the patients who come to us for
the mal e-factor treatnent. For sone of these ART centers,
research may be their priority. So we, again, have sone

difficulty trying to collect the data.
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Femal e classification on the fenmal e side nmay not
be consi stent because we have all of these different ART
centers that we work with and inportantly, as Dr. Schatten
menti oned, not only nmay |aboratory results vary markedly
between clinical |abs but between, different enbryol ogy
| abs, there are very different practices that go on.

For exanpl e, one of our enbryol ogy | abs does a
bl astocyst transfer. Qhers transfer earlier on. And they
all have very different fertilization and pregnancy rates
and very different patients that they even accept into the
program \Wile we take into account all of this
confoundi ng i nformation, you can see that it, again,

i ncreases the conplexity of what we are trying to | ook at
which is the safety and efficacy of |CSI

[Slide.]

We al so have experienced great difficulty to
follow fetal |oss. Again, because we have out-of-town
patients, it is difficult for us to get materials from
t hese aborted fetuses for further analysis. For the
coupl e, they have tried too hard to achi eve a pregnancy
that this is an enotionally devastating event for them and

so they choose not to cooperate or they nmay sinply forget
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about informng the research coordinator in a tinely way
for us to be able to follow up these patients.

So, again, we have great difficulty trying to
foll ow the pregnancy.

[Slide.]

The follow up of the infants is also challenging
al t hough we do have a phone system where we talk with the
couples, we talk with the pediatricians. W have forns for
the pediatricians but we al so have exam nations which are
required of the infant. But, again, we have out-of-town
coupl es who nust travel to the site for the analysis.

We have working parents who can't afford to take
off fromwork for additional nedical exam nation of their
chil dren even though there is no cost to them They may
not want to find that there is a problemwth their
children and there nmay be a general |ack of conpliance in
spite of the fact that the patients did sign earlier on
before they became pregnant.

[Slide.]

The difficulties that are nost significant, I
think, are the diagnosis of idiopathic or unknown eti ol ogy

because it is very difficult, then, for us to even know
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what to follow up for patients in terns of |ooking at the
of fspring for any types of abnormalities.

Many of these cases represent a genetic black box
with the potential for multiple gene defects resulting in a
simlar phenotype so there may be very subtle differences
bet ween patients, for exanple, with a neiotic arrest but
t he genetic cause may be very different.

[Slide.]

To give you an idea of the magnitude of this type
of problem | show you here the distribution of final
di agnostic categories found in Larry Lifschultz's fertility
clinic. W found that nearly one-quarter of all patients
were di agnosed with having idiopathic infertility as shown
here and, inportantly, even sone of these patients with
vari cocel e coul d probably be included in this idiopathic
infertility group, so you can see that this is a very
signi ficant nunber of nale-factor patients.

[Slide.]

Therefore, you need to have a very expert
di agnostician and consistency in patient classification
| ooki ng at very subtle phenotypic differences between the

patients in ternms of our clinical assessnent. W also,
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then, have to do a very in-depth nol ecul ar assessnent to
try to determ ne the cause of these couples' infertility.

[Slide.]

Many coupl es, we believe, both nmale and fenal e,
may have genetic defects leading to their infertility. It
is thought that, by bypassing biological barriers that are
normally in place to block fertilization by either
defective spermor eggs, that there may be an increased
rate of congenital defects but, inportantly, there may al so
be | ong-term system ¢ consequences for the offspring that
we don't even know whether or not to focus on yet.

Certainly, it is likely that at |east sone of
t hese reproductive defects may be passed on to the fetuses.

[ Slide.]

So the questions that remain to be answered
regarding the safety of ICSI are, will nmen and wonmen who
are genetically programmed to produce abnornmal ganetes
conceive children who will be infertile. As Dr. Schatten
told you, the oldest ICSI baby is only about ten so it is
going to be another ten to fifteen years before we can even

begin to assess this question.
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Per haps, nore inportantly, do genes that cause
poor fertility cause other system c problens later in life.
Qovi ously, we don't know the answer to this but it is an
i ssue of concern and | amgoing to give you sone of the
evi dence for that concern.

[Slide.]

We know t hat there are many genetic causes of
mal e and female infertility. These are chronpbsonmal defects
as well as gene deletions or nutations.

[Slide.]

| would Iike to give you just a few exanpl es of
why we are so concerned about these genetic defects.
show you here a normal chronosomal conplenent, in this case
for a mal e karyotype. Up in the upper |eft-hand corner,
you can see a different way of | ooking at the chronpbsones
with a spectral karyotype. W know that normal nen and
wonen have twenty-two sets of autosonmes and one set of sex
chronosones, so the females are XX and the nmal es are XY.
You can see here the X and the Y chronosones.

To give you an exanpl e of what type of
information this analysis is giving us, this would be like

| ooki ng at the outside of an entire set of the Encycl opedia
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Britanni ca and saying, yes; all of the volunes are present
so, therefore, we think the information is okay. So you
can imagine this is a very gross assessnent of the genetic
state of the individual

[ Slide.]

However, even on this very gross |level, we know
t hat chronmosonmal abnornalities are increased in infertile
men as conpared to fertile nen.

[Slide.]

Most of these sex abnornmalities are in the sex
chr onosone.

[ Slide.]

| ndeed, Klinefelter syndronme, which is having
extra X chronosones, accounts for a very significant
proportion of all of azoosperm a. However, if you don't
screen the individuals for these chronobsomal abnormalities,
you wi Il never know that they are present and, indeed, many
mal es and many | VF centers are never screened before ART
procedures are undertaken.

[Slide.]

Just so you don't think that the nmen are the only

ones wth these chronosonal abnornmlities, this is data
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taken froma fairly recent paper by CGekas where they show
that | ooking at I CSI couples that not only do the nen have
a specific incidence of chronosomal abnormalities, the
worren do as wel | .

[ Slide.]

If we | ook at these abnormalities by type, we can
see that, although there are sone gender-specific
differences in the types of chronosonal abnornalities that
are present, the take-hone nessage is that, again, this is
a significant problemthat we need to be worried about in
terms of our patients but frequently are never di agnosed.

[ Slide.]

In addi tion, we also know that Y chronpsone
m crodel etions, many of themtoo snall to be seen at this
karyotypic | evel, can cause sone cases of male infertility
and, although the percentages vary between about 8 to
14 percent of azoospermic nen, it is inportant to keep in
mnd that, again, this is another genetic cause of male
infertility.

[Slide.]

VWhat are the clinical inplications of this? The

inplications are that these chronpbsomal defects wll be
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transmtted to the offspring. |Indeed, ICSI offspring have
a higher incidence of sex chronosone abnormalities, but,
many tinmes, the patients are never eval uated for
chronmosomal defects to begin with. They sinply undergo the
ART procedure.

[Slide.]

Just to give you a further |ook at the concerns
for these genetic causes of male and female infertility,
this slide happens to be taken froma paper that Marty
Mat zuk and | have in press in Nature Medicine com ng out
next nmonth that reviews the genetic causes of infertility.
This slide happens to show you nale infertility.

As you can see over here are sone of the
chronmosomal defects that we discussed, but you can see
that, even today, we do recognize that there are a nunber
of different causes of male infertility that have a genetic
basis for sex determ nation and devel opnent, vari ous
endocri nopat hi es, problens with sperm production and
function. There are actually nore than are shown in this
slide that have to do with obstructive azoosperm a and

ot her types of sperm defects.

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



The point is that there are a significant nunber
of genetic causes already identified. For exanple,
myot oni ¢ dystrophy, which you see up here under sperm
production and function, recent studies in ny |aboratory
have shown a very high percentage of the nonobstructive
azoosperm c patients to have undi agnosed nyotoni c dystrophy
inamlder form

So, again, there are concerns because patients
are not evaluated for sone of the different genetic
pr obl ens.

[Slide.]

To give you an idea of the nagnitude of the
concern, because we, in reality, know very little about the
genetic causes of infertility in the human, | have
summari zed for you here a nunber of different genes which
are known to be required for fertility in the nouse. These
were all studies using targeted gene deletion. For all of
the genes that I will showing you, the mce were infertile.
They were not subfertile and there were no conbi nati ons of
di fferent crosses done to achieve the infertility.

[Slide.]
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So here | have listed for you the various genes
in the nmouse which are involved in--that affect both sexes.
Agai n, genes involved in sex determ nation and devel opnent,
whet her or not you get a gonad, whether or not you get a
testis or an ovary and so on.

Endocri nopat hi es; genes that affect neiosis in
both sexes. Hypogonadal animals with small gonads and
ot her reproductive defects. So you can see already there
are quite a few genes.

[Slide.]

If we | ook specifically at male infertility genes
affecting only spermatogenesis, in the center you can see
the cells that are affected, the various processes which
are required for spermatogenesis which include mtosis and
meiosis in the testis as well as differentiation of the
cells into, finally, mature spermatozoa.

What | have listed on either side are the genes
whi ch, again, when knocked out in the nouse, cause nale
infertility due to a spernatogenic defect. | would like to
enphasi ze that there is a | arge nunber of these genes which

are |isted.
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Every week, as Marty and | tried to prepare this
paper, we kept having nore and nore genes to add. So this
is arapidly advancing field but the take-hone nessage is
that that there are many of these genes which are required
just for spernatogenesis, not any of the subsequent
processes required for transport of the spermor
fertilization and so on.

[Slide.]

Again, for the fenale, there are many genes which
wer e knocked out in the nouse, caused sterility. | have
shown you here a listing of the genes that are known so far
that are required for follicular genesis and ovul ati on as
well as fertilization, preinplantation devel opnent and
i mpl ant ati on.

So, again, the concern is that there are many
genes which we do not have the power, right now, to
evaluate in the human and the translational work has not
been done.

[ Slide.]

Wiy are we so concerned about these? |If the

animals are sinply infertile, then, perhaps, we can sinply
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use an assi sted reproductive technique to overcone their
sterility.

We know that there are system c consequences of
sone of these gene nmutations. | show you an exanpl e here
of a group of proteins that we are working on in ny
| aboratory which are the DNA m smatch repair proteins. W
know, again, in these nouse nodels that when these genes
are knocked out, we get abnormal spernatogenesis with
neiotic arrest.

I n cancers, we know that it is a cause of
mcrosatellite instability when these genes are knocked out
and, indeed, patients who have a nutation of these various
genes have associated with this nutation problens with
early cancer devel opnents such as hereditary nonpol yposi s
col orectal cancer, ataxia tel egestasia, the devel opnent of
| ymphomas and sarconmas at very early age. This is in
addition to the fact that they have nale and fenal e
infertility.

[ Slide.]

We have a great concern because there are many
genetic causes of male and fermale infertility. There are

| aboratory tests avail able today to eval uate and di agnose
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just very few of these defects. |In fact, many of these
nmet hods are not even used on patients today. There are
many patients who undergo assisted reproductive

t echnol ogi es who have not even had a karyotype anal ysis.

[ Slide.]

So, really, one of our main deficiencies in terns
of following up the infertility couple and trying to assess
the safety of an ART procedure cones from our deficient
know edge of the sort of basic nechani sns which are
required for reproduction. W don't have a know edge of
the genetic basis of infertility in humans. W don't
understand the nol ecul ar basis for ganete production,
transit of the ganmetes in the genital tract, fertilization,
i npl antati on and pregnancy.

Therefore, it is really inpossible for us to
understand the causes of the infertility. As such, we
don't even know exactly what we should be | ooking at to
follow up the safety of the procedure for the offspring
because, certainly, we can | ook to see whether a baby has
ten fingers and ten toes and a nedi cal geneticist can pick
out sone of these subtle dysnorphias that a pediatrician

woul d m ss but, again, there may be system c problens |ater
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inlife that we don't even know to | ook for yet because we
don't understand the basis of the infertility.

[Slide.]

So, clearly, the follow up of ICSI couples and
their offspring presents a series of challenges to the
basi c-sci ence or transnational -science | aboratory. | think
that it is very clear that there are significant deficits
i n our understanding of the basic nechani sns of
infertility.

[Slide.]

Clearly, patients need to be counsel ed that,
al t hough studies to date on the safety of ICSI are
reassuring, there are no guarantees of a perfect baby even
wi th advanced genetic testing. Certainly, they should be
encouraged to participate in all of these research prograns
to clearly define the safety and efficacy of these ART
procedures.

[Slide.]

| would like to sinply thank the NICHD for their
support of our program project on the genetic basis of nale
infertility.

Thank you.
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DR. G UDI CE: Thank you, Dorrie.

It is nowtime for a break. W w Il have tinme
| ater for questions. So please return at 10:15. Thank
you.

[ Break. ]

DR. G UDICE: Qur next speaker is Laura Goldsmth
who is Professor of OB-GYN and Wnen's Heal th at New Jersey
Medi cal School. She will present Endocrine Issues in ART
Conpl i cati ons.

Laur a?

Endocrine Issues in ART Conplications

DR. GOLDSM TH: Thank you, Linda.

[Slide.]

| would to thank Dr. Lepperd and the organizers
of this very distinguished neeting for inviting ne to talk
about sone endocrine issues that are responsible for ART
conpl i cati ons.

| just would like to coment that | think it is
really an excellent neeting that has been put together.

Mul tidisciplinary approaches are always productive. | who
ama basic scientist with a primary appointnent in the

clinical departnent and a secondary appointnent in a basic-
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science departnment find that it is nore productive for
everyone when comuni cati on between basic scientists and
clinicians is frequent and with the kind of detail that you
need by getting people together in one room all together,
for at |east a day.

So | congratul ate you for organizing this
neet i ng.

[Slide.]

It is well recognized and well established that
assi sted reproductive techniques result in nmultiple
follicular devel opment, Superovul ation wi th gonadotropin
therapy is designed to, in fact, develop nultiple
follicles. This, of course, results in the devel opnent and
formati on of nultiple corpora | utea.

This is well established. W know this. This
has been well docunented in basic science and clinical
literature. Wat is not well recognized, actually, is that
a conplication of assisted reproductive technology is, in
fact, premature delivery, pretermbirth.

As Dr. Lanb pointed out, this frequently is
because the people who actually follow the results of the

assi sted reproductive techni qgue successes are
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peri natol ogi sts and obstetricians who really do not
comuni cate with the reproductive endocri nol ogi st
sufficiently so that the RE people who make the pregnancy
do not get the opportunity to foll ow these pregnanci es.

It turns out that there is now recogni zed an
entity of pretermbirth following ART. It was previously
t hought that this was only due to nultiple gestations. It
is true that nmultiple gestations that result from assisted
reproductive technol ogi es do have a hi gher incidence of
prematurity but what | amgoing to talk about now is
actually an increase in pretermbirth in singleton
pr egnanci es.

This has not been wi dely appreciated and | think
it is inportant that we discuss the potential reasons for
this. W now have data which actually connects these two
i ssues; that is, we now have data that suggests that a
reason for the pretermbirth is actually due to the fact
that multiple corpora lutea are being forned.

What | amgoing to talk about today is sone of
our data which established that fact and give reason for
t he endocrinol ogy of the corpora lutea that may be

responsible for pretermbirth.
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[Slide.]

Thi s becane apparent to us sone years ago as we
were perusing the literature that there is an increased
i ncidence of prematurity in singleton pregnancies resulting
from assi sted reproductive techniques. So recently we have
decided to do a nore thorough investigation of the
literature to clarify this relationship.

Recently, ny coll eagues Peter McGovern and Anore
Lorenz* and | have done a systematic analysis of the world
literature in the English |anguage to determ ne whether, in
fact, this increased risk does exist throughout the world
and what is actually the incidence.

So we have done a netaanal ysis of these studies.
We actually | ooked at the entire world literature from 1960
t hrough the Year 2000. W could identify, out of sone
2,000 publications that were reviewed, only 27 studies that
are actually case-controlled studies; that is, there are
many ot her publications that tal k about increased risk of
prematurity after ART but they were not controlled studies
in which there was a control group

We thought it inportant to only identify those

studi es which had a control group. This plot shows the
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relative risk of those identified in those 27 studies. As
you can see, in 25 out of those 27 studies, the relative
risk is greater than 1.0. |If you just |ook grossly, you
woul d conme up with about a twofold increase, which is what
we did.

[Slide.]

But in a nore systematic sumary, what you see is
that the nmedian incidence in the 27 studies of preterm
birth--this is in only singleton pregnancies; this does not
include multiple gestations--the incidence was 11.2 in the
ART group. In the control group, it was 6 percent.

So the cal cul ati ons suggest that the nedi an of
these relative risks is 1.93. Again, we thought it was
al nrost funny that when we perused the literature grossly
with our eyeballs, we nmanaged to cone up with about a
twof ol d i ncreased incidence and when we systematically did
it in a very careful, nmethodical way, it was about a
twof ol d i ncrease, 1.93.

[ Slide.]

So, for us, we know that the corpus luteumis
wel | established to make steroid hornones and was

previously established to be a steroidogenic organ. It is
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wel | established the corpus | uteum nakes progesterone and
estradi ol throughout the menstrual cycle and well into
pregnancy.

What has been nore recently determned is that
the corpus luteumis not solely a steroidogenic organ. The
corpus luteum makes a variety of other factors including
pepti de hornmones and other factors. Peptide hornones nost
wel | studied that are nmade by the corpus | uteuminclude
i nhi bin and a peptide hornone called relaxin, growth
factors such as vascul ar endothelial growh factor,
fibroblast gromh factor and epidermal growth factor and,
of course prostagl andi ns.

You may have seen in relation to assisted
reproductive techni ques--frequently VEG- has been wi dely
studi ed and been shown to be increased after superovul ation
therapy and is thought to be one of the factors responsible
for hyperstinulation syndrone.

O her factors are well known to be nmade by the
corpus luteumbut less well studied in terns of clinical
syndronmes. Fi broblast growh factor and epidermal growth
factor were actually originally identified when they were

first identified as products of the corpus | uteum

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



VWhat | would like to tell you about today is sone
studi es that we have done, clinical studies and basic
sci ence studies, regarding a hornone called relaxin and how
our data suggest that relaxin is one involved in the reason
why there is an increased incidence of prematurity after
assi sted reproductive techniques in singleton pregnancies
and how we have used our basic-science studies to actually
devel op a potential mechani sm

[Slide.]

Let me give you a little bit of introduction to
the field of relaxin. As we said, relaxin is produced by
the corpus luteum It is also produced by deci dua and
pl acenta in wonen. The source of circulating relaxin in
the maternal circulation is the corpus |uteum The decidua
and the placenta synthesize relaxin. Those tissues do not
contribute to the circulating |evels.

Rel axi n i s present throughout the naternal
circulation throughout the duration of pregnancy and the
concentrations of circulating relaxin are determ ned by
luteal mass; that is, in wonmen who have nul tiple corpora

| utea, you have significantly higher levels of relaxin.
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We have done a variety of studies that well
docunment this. | can refer you to a variety of
publ i cati ons.

[Slide.]

Just in summary, we can say that ovul ation
i nduction with human nenopausal gonadotropi ns causes a nean
of approxinmately threefold increase in circulating relaxin
| evel s.

[Slide.]

VWhat is inportant to recognize is that this
i ncrease i s maintai ned throughout the duration of
pregnancy. It was originally thought that the corpus
| ut eum of pregnancy is only functional for the first
trinmester, for the first six to seven weeks. Wen it was
t hought that the corpus |luteumonly made progesterone, it
was thought that it would only be necessary for the corpus
luteumto be mai ntained until the placenta takes over the
production of progesterone which is required for the
mai nt enance of pregnancy.

We now know that the corpus luteumis maintained

t hroughout the duration of pregnancy and such that if you

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



have el evated rel axin levels, you will have el evated
rel axin |l evel s throughout the duration of pregnancy.

VWhat is shown here is a conposite diagramatic
representation of circulating levels of relaxin in a normal
group of wonen, spontaneous singl eton pregnancies,

t hroughout the duration of pregnancy. The upper pattern is
the pattern that is seen in wonen, singleton pregnancies,

i n whom pregnancy has been achi eved through I VF after
superovul ati on induction.

Pl ease note that this is a |log scale so that
t hese differences are substantial.

[ Slide.]

So we wanted to test the hypothesis that the
hyperrel axi nem a caused by ovarial stinulation during
ovul ation induction would result in an increased rate of
premature | abor or pretermdelivery.

[ Slide.]

In order to test this hypothesis, we perforned a
study in which we studi ed wonen, nornmal women havi ng
spont aneous si ngl eton pregnanci es and a group of wonen who
wer e havi ng pregnanci es after superovul ation therapy, |VF

pr egnanci es.
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These were wonmen who were studied at the Center
for Reproductive Medicine, the New Jersey Medical School
OB- GYN Departnent Endocrine Practice site that is
associ ated with Hackensack University Medical Center. So
all wonmen who were admtted to the program were studi ed and
f ol | oned.

Worren had serum | evels of rel axi n nmeasured
bet ween six and twel ve weeks of pregnancy and the outcone
of their pregnancy was determ ned.

[Slide.]

We established the normal |evel of relaxin in the
spont aneous si ngl eton pregnanci es at 1.18 nanogram per i
and conpared that normal level to the relaxin levels in the
wonen who achi eved pregnancy via | VF. W established a
cutof f for what we deci ded woul d be a very high |evel of
rel axin, what we call hyperrel axinem a, as three standard
devi ati ons above the nean, 3.25 nanogranms per m .

That is a very conservative estimate. It is a
very, very high level. In spontaneous singleton pregnancies
you rarely see |l evels above 1.5 nanograns per nil.

[Slide.]
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We defined prematurity risk as |abor requiring
tocol ytic therapy before 37 weeks in singletons or before
37 weeks in nmultiple pregnancies or in those pregnancies
requiring cerclage for cervical inconpetence. W defined
pretermdelivery in this study as delivery prior to
37 weeks in singletons or 34 weeks in multiples.

[ Slide.]

This is actually an analysis of a |arge anount of
data that was generated. | ampresenting it to you for
sinplicity. What this allowed us to do was to separate the
vari abl es of elevated relaxin fromthe variable of fetal
nunber. So what this tells you is that, with el evated
relaxin levels, you have an increased risk of prematurity
such that, with an odds ratio of 2.06, which translates to
for every increase in relaxin, maternal circulating
rel axin, concentrations of 5 nanograns per m, you have a
two-fold increased risk of prematurity.

Thi s was i ndependent of the risk caused by
increase in fetal nunmber which was also a significant
increase in risk

[Slide.]
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This study allowed us to conclude that wonen who
have highly elevated circulating relaxin concentrations in
the first trinmester of pregnancy are at increased risk of
prematurity and that this increased risk of prematurity was
in addition and separate fromthe increased risk due to
i ncreased fetal nunber.

[ Slide.]

Since the time that we did the study, there have
been ot her studies that show an associ ati on between
el evated rel axin concentrations and an increased risk of
prematurity. The Petersen group in Denmark did a study
usi ng si ngl eton pregnanci es, spontaneous singleton
pregnanci es, and found that, in those wonen who had
el evated relaxin, there was a significant increased risk of
prematurity.

W did a study with Debbie Platek at Einstein
showing that, in twins, elevated rel axin was associ at ed
wi th an increased incidence of prematurity in that group.
| da Vogel and the group in Denmark have recently done a
very detailed and | arger study which al so denpbnstrates a
significant increase in prematurity in singleton

pregnancies with elevated rel axin concentrations.
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We also did a study in conjunction with the
Mat er nal Fetal Medicine Network | ooking at their sanples
taken fromtw ns, very well characterized sanples, and
showed a tendency towards increased |evels of relaxin in
sanpl es taken at 24 weeks of pregnancy, had a hi gher
i nci dence of prematurity.

[ Slide.]

The question of what is the nechanismled us to
our basic science studies. W know that dilation and
ri peni ng of the human cervi x invol ves rearrangenent of
cervical connective tissue and | eukocyte infiltration which
is a hallmark of cervical dilatation

[Slide.]

We al so know that relaxin has very pronounced
effects upon uterine connective tissue in a variety of
speci es includi ng wonen.

[ Slide.]

We al so know t hat the mai ntenance of connective-
ti ssue architecture requires a bal ance between the action
of matrix netall oproteinases, which are enzynes which

degrade the extracellular matrix, and they are endogenous
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tissue inhibitors of netall oproteinases, TIMs, which
regul ate the activity of the matrix netall oprotei nases.

So we decided to use these facts to study how
rel axin m ght be responsible for an increased incidence of
prematurity by setting up a nodel of hunman | ower-uterine-
segnent fibroblasts, which is an established nodel for term
pregnancy cervix, and studying the effects of relaxin on
these cells in relation to the role that relaxin m ght play
in stimulating or inhibiting these factors that regul ate
the extracellular matri x.

[Slide.]

So the human cervix is conprised primarily of
Type | collagen, actually majorly of Type | collagen, and
so we | ooked at the factors that are responsible for the
degradation of Type | coll agen.

Procol | agenase is converted to the active enzyne
by stronelysin. Both of these are inhibited by tissue-

i nhibitor netalloproteinase I, TIMP I. So we used our in
vitro systemin the | aboratory to test the effect of
relaxin on |l evels of procollagenase, |levels of stronelysin
and levels of TIM I

[Slide.]
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This first graphical representation of our data
shows the results of three independent experinents, each
performed in quadruplicate, actually. What you see here is
the |l evel s of procol |l agenase neasured by Western blotting
anal ysis and a representative Western blot is shown above.
Qur control levels were set at 100 and stinul ati on by
relaxin is expressed percent of control.

A significant stinmulation was effected by 1 in
10 nanograns of relaxin

[Slide.]

Rel axi n al so markedly el evated | evel s of
prostronel ysin, the enzyme that converts procol |l agenase to
active col | agenase.

[ Slide.]

And it caused a marked and dose-rel ated
i nhibition of the endogenous inhibitor. There are many
cytokines and a variety of factors that will stinulate
col | agenase and stronelysin, but there are fewthat wll,
in concert, inhibit the endogenous i nhibitor.

[Slide.]

So what you conclude here is that relaxin

actually is a positive regulator of matrix
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nmet al | oprot ei nases at the | evel of the cervix because it

i ncreases the expression of collagenase and stronel ysin and
al so inhibits the endogenous i nhibitor which would give you
a net effect of an increased collagenalytic activity.

[ Slide.]

We al so know that a hall mark of cervical ripening
is infiltration of |eukocytes. These cells nake a variety
of other agents which would al so break down connective
tissue and that is one of the nmechanisns of cervical
ri pening.

So we | ooked at the matrix metall oprotei nase,
gel atinase A that would affect type 4 coll agen digestion;
that is, the type of collagen that is basenent nenbranes,
bl ood-vessel endot hel i um

[Slide.]

We showed, in our in vitro system that relaxin
al so causes a narked stinulation of progel ati nase.

[Slide.]

So the net effect of this would be to increase
| eukocyte infiltration. So these are biochem cal

mechani sms whi ch woul d expl ain and provi de a nechanism a
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bi ochem cal nechanism by which relaxin, elevated relaxin
| evel s, could cause an increase in prematurity.

We al so are very cogni zant of the fact that none
of this happens by itself; that is, relaxin exists in
pregnhancy in a situation, in a physiological situation, in
whi ch there are other factors as well, nobst notably
progesterone. Progesterone was also tested in the sane
systemto determ ne how these factors mght be working in
relation to each other.

What we saw was that progesterone had either
opposite effects or no effect on the sanme paraneters that
rel axin had positive effects. So this allowed us to
devel op a hypothesis that clearly there is as relationship
bet ween rel axi n and progesterone at the |evel of the cervix
al l ow ng for maintenance of pregnancy when necessary and
allowing for the possibility that when relaxin is el evated,
t hat bal ance coul d be chal |l enged.

[Slide.]

Just to show you what relaxin is doing regarding
| ymphocyte infiltration that can occur in vivo, | show you
these data recently generated fromour in vivo nonkey

studies. This is a different systembut, in these studies,

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



rhesus nonkeys were ovariectom zed and given both estrogen
and progesterone to sinulate a nenstrual cycle and then
split into two groups. One group was given relaxin in vivo
and the other group was given a vehicle control.

At the end of a 21-day period of relaxin
treatnment, we renoved a variety of tissues, just as nany
ti ssues as we could take, and have | ooked at the
hi st ol ogi cal and bi ochem cal effects of relaxin in these
tissues. | just want to show you these data to show you
t hat when we | ooked at endonetriumfromthese aninmals, we
were able to clearly docunent that relaxin caused an
increase in |eukocyte infiltration into these tissues.

What you see here is data from43 control--from
ti ssues that we | ooked at, 43 different fields of
endonetrium and a nean level. The relaxin-treated aninals
showed a significantly increased incidence of |eukocyte
infiltration into those tissues.

[Slide.]

In summary, relaxin levels are increased in wonen
destined to deliver prematurely. Relaxin affects the
uterus pronoting those types of biochenm cal changes which

cause delivery.
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[Slide.]

So what | am showi ng you here is a diagrammtic
representati on of what we now t hink occurs which is that
during early, md, pregnancy, relaxin action is being
bal anced by the action of progesterone and, in fact, other
factors as well.

When relaxin levels are el evated, that
overshadows this action of progesterone and other factors
and, at term although progesterone |evels do not decline,
it is now established that progesterone actually is
declined. Recent data have shown that the nunber of
receptors for progesterone changes and that the nol ecul ar
mechani sms by whi ch progesterone works have a decreased
activity such that relaxin may be playing a role in full-
termbirth as well.

[Slide.]

| would |ike to acknowl edge ny col | eagues, Gerson
Wei ss, Peter McGovern, Maury Llorens, Smtha Pol ejuwal a,
Donna Col e and Andre Wt jczuk and, of course, our support
by the National Institute of Child Health and Human
Devel opnent for these studies.

Thank you.
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DR. d UDI CE: Thank you, Laura. Again, we wl]l
have questions at our question session at the end.

Qur next speaker is Dr. John Biggers who is
Prof essor of Cell Biology at Harvard Medi cal School and his
lecture is entitled Culture Techniques in Aninmal and Human
Repr oducti ve Bi ol ogy.

Cul ture Techniques in Animal and Hunan

Repr oducti ve Bi ol ogy

DR Bl GGERS: Good nor ni ng.

[Slide.]

| would also like to thank the organi zers for
inviting me to this interesting and inportant neeting. |
woul d also like to reinforce what Dick Tasca said earlier.
A lot of what | amgoing to tal k about originated in the
Culture Club. | nust say that the ten years that | was
i nvol ved was one of the nobst exciting periods of ny life
and ny career.

At the end of the abstract, | give a few
references. They are all recent references and | put them
t here not because of attaching any particular value to

them It is a way of getting into what is truly an
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enornous literature. What | have been asked to tal k about
is a huge job.

What | intend to do is talk about sonme of the
probl enms and general issues that arise in designing nedia
for the culture of enbryos.

[Slide.]

Just very quickly, to rem nd you of what is
happeni ng, there are a whole variety of different ways of
culturing enbryos but a very common one is the dropl et
met hod that was first described by Gaal kin back in 1962 in
ny | ab where you put droplets of mediumon a Petri dish and
then overlay that with mneral oil and the droplets renain
intact there. Then, with a pipette, you can put enbryos
into the droplet.

[Slide.]

Then they are put into an incubator through which
a gas mxture flows.

[Slide.]

Now, to talk about this in general terns, you can
abstract the whole of that equipnent. Wat we are
concerned with here is the droplet in which the enbryos

exi st surrounded by the nedium Then, beyond the m neral
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oil, above it, is the gas phase. Wat we are concerned
with physiologically are the rates of exchange of all the
di fferent conpounds between the nedium and the enbryo and
bet ween the gas phase and the medi um

You can culture enbryos in a systemlike this.
The period for which they are cultured varies with the
species. In the human, it is usually up to five days
during which tinme, if you have got the right conditions,
bl ast ocysts will form

From now on, | amgoing to concentrate of the
probl enms of devel oping nmedia. This is done for two
reasons, to inprove the yield of enbryos for transfer back
to the patients and the second reason is to design a
m xture of a solution, or a nedium rather, that has
m ni mum si de effects.

[Slide.]

| would |ike to begin by sonme definitions. In
tissue culture, one tal ks about different sorts of nedia.
bi ol ogi cal nedia are obviously media made up from natural
bi ol ogical fluids Iike serumor enbryo extracts of various
ki nds. Those nedia we know nothing at all about their

chem cal conposition.
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Nowadays, people tend to use, or al nost always
use, chemcally defined nedia. This is a very old idea.
The first tissue-culture experinents ever done were done at
Yale in 1907 culturing nerve tissue. Four years |later, at
the University of Pennsylvania, Margaret and WAarren Lew s,
who were parents of cell biology in this country, suggested
that chemically defined nmedia were the way to go.

Vari ous nmedi a were devel oped. This subject
really didn't get off the ground until about 1947 from work
in Germany and Engl and and also the United States. Very
recently, because of the concern of natural proteins, we
now read about protein-free nmedia. Two other words that
are frequently used which are very arbitrary; often we talk
about sinple nmedia containing | ess than or equal to twelve
conponents and conpl ex nedia greater than twelve
conponents. That is extrenely arbitrary. You could use
any nunber you want there but it is frequently used in the
literature.

The Lew ses published three papers, two in 1911
and one in 1912. |I'msorry; at that time, they were at
Johns Hopkins University. | made a m stake. These nedia

can be easily reproduced at different tines and in

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



different | aboratories. They can be varied in a controlled
manner by sel ecting conmpounds and their concentrations.

They are free of unknown enzyne activities, and |
added this in here to make it nore nodern, hornones and
gromh factors which may interfere with responses being
st udi ed.

There are two points | want to nmake about this.
One is, these reasons are pragmatic. It is largely done to
get repeatability between | aboratories. The other thing is
the conposition of a defined nmediumis the conposition when
you start to use it.

Sonme peopl e get confused and they say, well, it
is not defined after you have incubated because it has been
changed by the tissues you culture. That is mssing the
point. It is a known conposition to start and experi nent
whi ch everybody can do.

[ Slide.]

Just a quick history on this. 1In the 1970s, Bob
Edwar ds and his coll eagues in Canbridge including Barry
Bavi ster, who is here, started trying to develop nedia for
cul turing human enbryos. |In 1980, after the first test-

t ube baby was born, Edwards wote this article in Science
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| think it was, human ova will tolerate a wi de range of
culture nedia. The nost suitable and sinple nmediumfor
fertilization is Earle's nmedi um suppl enented with pyruvate
and inactivated human serum

This is, therefore, a biological nedi um because,
al though this is a chemcally defined one, you have added
an unknown quantity in the serum The sane nmedi um can be
used for cleavage with higher concentrations of serum
They did get blastocysts fromnewy fertilized human eggs
in this system

The interesting thing is, since we know a | ot
about Hamis F10 is that Edwards said, in those days, Hams
F10 is unnecessary. Wat he was neaning is that this is a
sinple mediumand this is a conplex one with about thirty
conmponents.

[Slide.]

The devel opnent of chemically defined nedia
started in the 1980s and the first description was by
Menezo and his coll eagues in 1984 who devel oped a nedi um
that is wdely known as B2. But if you go to the original

paper, as | understand it, B2 was sonethi ng devel oped for
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the cow and B3 was a nodification for the human. But,
nowadays, B2 is generally used and it causes confusion.

Then, a year later, Quinn introduced what he
cal l ed human tubal fluid which was a sinple nedi umt hat
many of you have used.

[Slide.]

One of the problens with those earlier nedia is
that enbryos only devel oped up to about the eight-cel
stage. So the yield of blastocysts was very small. So a
time came when people tried to nake systens where you
i ncrease the yield of blastocysts.

In 1990, Menezo and his coll eagues introduced the
techni que of coculture in which enbryos are grown on a
sheet of other living cells. O course, that, then,

i mredi ately nmakes this a biological nedia system
Nowadays, it is not used very nuch and there has been
concern with this over virus contam nati on which nay be
passed on to the enbryos.

In 1995, Quinn nodified his nediumto nmake it in
whi ch gl ucose and phosphate was omtted. This was based on
work that started with Barry Bavister in hansters which

showed t hat gl ucose and phosphate was inhibitory. This has
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seened to apply to many ot her ani mals, but we now know t hat
this is not universally true. You can get nedia where
gl ucose and phosphate are not toxic.

Then we have, nore recently, the introduction of
two-step culture nethods pioneered by Gardner and Lane
where you culture up in one nediumfor the first three days
and then you switch to another medium This has becone
very popul ar. There are about ten conpani es now
manuf acturing nedia for use in a two-step procedure. It
has essentially become dogma, which I think needs to be
challenged and I will talk about that a little later.

[ Slide.]

When you think about the conmpounds you coul d put
in a medium there are the obvious ones that are oviduct-
fluid constituents. There are ones that are found
t hroughout the body, the second circle here, and then this
is a set of every chem cal that is avail able.

The m xtures that were usually used have
practically no uniquely defined oviductal constituents.
These things are now bei ng descri bed but they are not

routinely used in nedia. Wat we are using is a solution
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that is mainly nmade up of chem cals found throughout the
body plus a few artificial ones.

[Slide.]

This is a nediumthat Joe Leitz and | designed in
"89 called KSOM You can see it is a sinple nmedi um
contai ning various inorganic salts, |actate, pyruvate,
gl ucose and glutamne. But the foreign substance that you
never find in nature was EDTA

So we had these different types of substances
that are put into nedia. KSOM-this was the original KSOMV
whi ch was good for going through what we used to call the
two-cell block. It happened to be good for culturing
bl astocysts in many strains, but, as a result of work that
was done in the Culture Club, this nmediumis now
suppl enmented with am no acids and proves to be extrenely
effective in a whole variety of species, and I wll be
tal ki ng about that again a little later.

[Slide.]

The strategies for the design of nedia; there
have been two approaches, one which | tend to favor and |
suppose have provi ded nore than anybody else is "let the

enbryos choose" strategy. This is really a bioassay. Wat
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you do is you expose the enbryos to a m xture of different
concentrations of substances and see what they do, and you
choose the m xture that seens to give the best result. It
is not based on any particul ar know edge of physi ol ogy.

The "back to nature" strategy, which was
i ntroduced by Henry Leese, who is going to speak tonorrow,
attenpts to nake nedia in which the concentration of its
conponents are those that you find in the oviduct, which
makes intuitive sense. There are problens with applying
this, however. W know the concentrations of only a very
few conpounds in the oviduct that you m ght want to use.

It is also very difficult to collect oviduct fluid, to do
anal yses that you mght believe in. There is a big
literature on this but nost of the anal yses are

questi onabl e.

The only ones are the ones that we have used to
study inorganic salts and Henry Leese has used to study
car bohydr at es where m cropuncture techni ques are used where
you just put a needle in the top of the oviduct around the
eggs and suck out a few nanoliters of fluid which, with

m crochem cal el enents, you could analyze. Probably, in
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the end, both of these approaches will contribute to the
desi gn of adequate nedi a.

| just want to point out the conplexity of doing
an assay. This is based on the results we got where we
vari ed the concentrations of so-called nonessential am no
acids and essential amino acids in different proportions.
This gave a grid, a whole set of things in a factori al
experinment. W neasured the proportion of blastocysts that
hat ched and then, fromthat data, fitted this two-

di mensi onal curve or surface.

This enables ne to point out a very inportant
fact in all of this. Supposing we fix the nonessenti al
concentrations here and draw a |line through here. The
maxi mum we woul d find woul d be about this point. But the
true maxi mumis sonewhere up here. You would only find
that if you happen to arbitrarily choose this point of non-
am no aci ds.

What you have to do with this is to vary al
t hese things sinmultaneously and see which is the best in
order to determne the interactions. This is a prodigious
task. |If you have got twelve conpounds in a medium you

w Il have to make up--you use the neter-2 concentrations--
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you woul d have to m x up several thousand different
m xtures to conpare, which obviously you can't do.

There is a technique that was used to optim ze
processes in engineering, in industry chem cal processes,
cal l ed sequential sinplex optimzation where you nodel your
m xtures not in two-di nensional space here but in
mul ti di nmensi onal space and then do your experinents and use
the data and analyze it to find a way to the maxi num of
this surface.

This is how we desi gned nmedi um KSOM It took us
two years to do it, but it did result in a pretty good
medi um

That sort of gives you a feeling of the problens
involved in putting these m xtures together. 1In general,
people in clinics are not interested in doing this sort of
thing. It is very tedious and hard work making up al
these solutions. So there has al ways been the tendency to
buy off-the-shelf nmedia that are commercially avail abl e.

Initially, this was a nedia that had been
devel oped usually for the culture of human cell |ines,

cancer cells, and so on and were not tailored in any way to
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the requirenents for enbryos. But they seemto work and
Ham s F10 is one of these.

People are still using those nedia. Ohers were
devel oped, as | nentioned, chemcally defined specifically,
the Menezo and the Quinn nedia. They are used quite
wi dely. Now the two-step procedures have resulted in
several different commercially avail abl e nmedi a.

[Slide.]

Now, having said all that, the first point | want
to make is that it is inevitable that the enbryos are
stressed. Al these solutions are artificial and there is
no way in which we can nmake up a m xture that exactly
imtates the condition in the oviduct.

| f you depart fromthat, then the enbryos, if the
stress is too big, they obviously wll die. It if is
noderate, their adaptive nechanismis going to respond to
it. So adaptation of enbryos in culture, |I think, is a
very inportant subject which has not been w dely studied.
It has been di scussed by nyself and al so Henry Leese.

All we can do, then, is to optimze the
conposition of the nedia by such techni ques as bi oassay.

[Slide.]
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Now | want to tal k about possible stresses that
you might encounter. |If you put a toxic substance in a
medi um obviously, it is going to kill the enbryos or
retard their developnent. This is a totally unacceptable
effect. dutam ne has been a substance of interest because
it isinnearly all nedia, even in the early cell-culture
nmedia. One of the problens with glutamne is it is not
stable and it breaks down into two toxic products if you
store it in vitro.

This has caused trouble. |If you have too high a
concentration in the nedium then you can get toxic
effects. Gardner and Lane in 1995 reported that gl utam ne
in culture media for mce resulted in a significant |eve
of exencephaly.

By reducing the concentration of glutam ne down
to low | evels, you can reduce this and, in fact, we have
done these experinents. It is a matter of what
concentration you use.

The other alternative that is used by cell -
culture people for years and i s now beginning to be used in
the enbryo-culture nmedia is to replace the glutanmine with a

di peptide |Iike glycyglutamne. This can get into cells
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and, presumably, break down in the cells to give the
gl utam ne which is netabolized so it doesn't have the
opportunity to break down.

So this is one type of effect that you can get in
culture, a toxic effect that can be often aneliorated by
just reducing concentrations. Not always.

[ Slide.]

There are two types of cells and enbryos in
culture, or even in the body, are always bei ng subjected
to. Metabolites are being produced whi ch change the
concentrations in the media and this is going to increase
the osnotic pressure surroundi ng the enbryos.

O her substances are produced that are going to
change the pHin the nmedium acidic netabolic processes.
Al cells are able to conpensate for these changes in their
environment by what are call ed honeostatic mechani sns.

This certainly goes on in preinplantation enbryos.

| wll just try to quickly explain what is called
regul atory vol unme increase and regul atory vol ume decrease.
| will talk about the increase here.

| f you put a cell in a hypertonic solution, water

will imediately |leave the cell and it will shrink. But
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the cells have nechani sns to conpensate for this change.
This is a very fast reaction. A somewhat slower reaction
is for ions |ike potassiumand chlorine to nove across the
cell nmenbrane into the cell. That will tend to draw water
back into the cell and so cause it to swell up to its
normal size.

The probl em about noving ions into a cell is if
they go up too high, the concentration beconmes toxic. They
start denaturing proteins and the cells will rapidly die.
So, in evolution, what has evolved is the use of what are
call ed osnotic osnolytes, various am no acids |ike glycine
are osnotic osnolytes, so what the enbryo will do in order
to conpensate agai nst osnotic increase in the environnment
is to also nove in the avail able organic osnolytes in the
ovi duct fl uid.

This study is ow being extensively studied. Jay
Baltz at the University of Otawa has published nmany papers
inthis field and on the nechanisns that are involved in
this transport. |If there is very prolonged stress, this
hypertonic solution is not relieved. |In sone cells, you
can get a slow reaction. This has not been denonstrated in

enbryos probably because the tinme is never |ong enough.
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These conpounds start being synthesized in the
cell. It could be sugars |ike sorbitol and so on. And
there are genes involved in this. So prolonged stress wll
activate genes to nmake the needed conpounds i nsi de.

More recently, Baltz has al so shown that genes
probably are turned on to increase the production of the
transport proteins that are in the cell nmenbrane that are
necessary to shift, say, glycine into the cell. This is a
rapi dl y expandi ng subject on the physiol ogy of
prei npl antation enbryos which is very useful interpreting
what is happening in culture.

Thi s diagram here nerely shows the reverse of
putting--when you put these cells in hypertonic solution,
which I won't go into.

So these are natural defense nechani sns agai nst
natural stresses that arise. They are fast. They
i mredi ately conpensate and the enbryos or cells survive
quite--there is no problem

[ Slide.]

We are al so discovering other defense nechanisns
whi ch nmay be against nore serious threats. Again, this is

a subject that is ten years old but we are still a |ong way
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fromunderstanding all this. But, in the body, there are
proteins call ed heat-shock proteins such as heat-shock
protein No. 70.

This is a very msleading nane. It is due to the
hi story in which these things were di scovered because heat
was used as stress. They are produced in response to al
ki nds of stresses, osnotic stress, poisonous chemcals and
so on. They are a part of a group of conpounds called
nol ecul ar chaperons. Mol ecul ar chaperons are used to
mai ntain the three-di nensional integrity of proteins in
cells.

| f under stress, when we say proteins get
denaturated, they |ose their three-dinensional shape and
then they can't function properly. So these substances are
i nportant to protect enbryos.

The appearance of this in devel opnment of the
nmouse enbryo has been studied and al so the cow. There
seens to be what is called constitutive synthesis; that is,
t hese are nade anyway without any stress and it is not
unti|l about the four- to eight-cell stage that you can
i nduce the production of this by exposing the enbryos to

stress. Al of this work was | argely done by pioneering
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work in France. | can't renenber all the authors offhand,
but Professor Reynard is one of them

So that is what happens. These are turned on due
to activation of genes as well.

[ Slide.]

To show the sort of thing that they can do, an
experiment was done down at the Environmental Protection
Agency by Dix and his colleagues. They cultured enbryos in
KSOM, not with am no acids. They exposed enbryos to a
certain concentration of arsenite. So you are trying to
poi son these cells with arsenite.

Wth a | ow dose, we find that the percentage of
bl ast ocysts that was produced was about the same whet her
arsenite was there or not. But if you introduced into the
systemthis coated conpound that is an antisense
ol i gonucl eoti de that bl ocks the action of Hsp70, you can
see the devel opnent, under these conditions, is severely
affected. Even without arsenite, there is sone depression
presumably due to the effects of the arsenite.

| f you knock out the HSP70, the nunber of
bl ast ocysts al nbst goes to zero. So here we can see that,

under these conditions, the enbryo can tolerate this dose
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of arsenite but, if this substance is not working, they
can't tolerate it. So there is a stress there and this is
anot her nmechanismthat cells can protect thensel ves.

This sort of thing is probably going on nore than
we realize so that this needs nore work done on it.

[Slide.]

The next slide is one of Christians. This is
from Reynard's | ab in France published in '95 which hasn't
received too nmuch attention and I think is very
interesting. Here, they neasured the heat-shock Protein 70
in nmouse enbryos growing in vivo under natural conditions.
You can see, round about the two-cell stage, there is a
slight peak there.

The two-cell stage is a very active stage of
early devel opnent when the genes and the sperm are being
turned on. This is what is called the zygotic transition
where, before the zygotic transition, developnment is
controlled only by maternal genes. Once the sperm genes
are turned on at the two-cell stage in the nouse, then we
have got a conpletely diploid set of genes avail abl e.

In the human, that transformation takes pl ace at

about the four-cell stage.
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Here, they cultured nouse enbryos in Medi um ML6.
That is a mediumthat David Wittingham devel oped nmany
years ago and which was used, and is used, extensively. It
is anediumthat is recommended in the standard manual on
this field, Hogan's textbook. There are better nedia now
but it was a good nediumin its tine.

You can see that the ampunt of stress this HSP70
is markedly increased around the two-cell stage, above
normal . Wether this is occurring in other systens woul d
be very interesting to know.

[Slide.]

Now | want to conme to a subject which you have
probably heard nore about, genetic exanples of stress. The
first indication that nedia mght affect gene action cane
fromthe studies of Ho, Eppig and Richard Schultz in 1995.
They show that if you added--they were the first to
actually add ami no acids to our KSOM and show that it gave
a nuch better devel opment of zygotes to bl astocysts.

The first mediumthat was ever used to culture
enbryo was Whitten's nedium This was in 1958. It is a
sinple medium It was used for a long tine until actually

the ML6 replaced it.
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What they did was to conpare the devel opnent of
nmouse enbryos in Wiitten's medi um and this ani no-acid-
enbel | i shed KSOM and | ook at about eight genes. Half of
the genes are what we call housekeepi ng genes that regul ate
the nmetabolic processes in cells. The other half were
genes concerned with devel opnent.

What they found was that, in Witten' s medi um
t he housekeepi ng genes were turned on and worked as
expected. The devel opnment ones were not. In the KSOMw th
am no aci ds, both the housekeepi ng and the devel opnent al
genes were turned on. So this was the first denonstration
t hat genes can be affected by your culture conditions,
whet her they are turned on or not.

Then, in Schultz's lab at the University of
Pennsyl vani a, an interesting discovery was made about genes
concerned with inprinting. Wat was shown here, using
again Wiitten's nediumin our KSOM

[Slide.]

H19 is a gene that is concerned with inprinting
and it is only expressed fromthe nmaternal allele. It is
not expressed fromthe genes that cone fromthe male. |If

you culture in Wiitten's nedium there is abnorm
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expressi on because the genes fromboth the male and fenal e
are expressed, which is not the normal thing, whereas, when
you use this KSOM am no-acid m xture, the correct response
occurred; only the maternal genes were turned on.

There are several other papers which | don't have
time to go through in detail giving other exanples where
genes are definitely affected by nedia.

To sort of summarize about these adverse effects,
al t hough we can denonstrate these things, the big question
is do they matter, are you still going to get nornmal babies
despite this. The evidence that is available so far
suggests that they really don't matter all that nuch
Nor mal babi es were bei ng produced when we assune that, with
t he nedi a being used, these sorts of things are going on.

| think the reason for this is that, in
devel opnent, there is a huge backup system that if one
systemis not working, another systemwll replace it.

This is speculation. | don't have any proof of this but
this is an area that certainly would be very interesting to
study at a basic |evel.

| would Iike to say just a few things about the

two-step nethod of culture introduced by Gardner and Lane.
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This took origin for two reasons. One was in order to
overcone the toxic effects of glutam ne, which tend to
operate early on in devel opnent, and also the fact that

anal yses have been nmade by Henry Leese and Gardner in which
we knew t he concentrations of glucose and pyruvate and

| act ate.

We know that initially the glucose is | ow and
then, at the tine blastocysts form the glucose is high.
So you might want to use a nediumthat is |ow glucose to
begin wwth and then switch to a high glucose.

This makes intuitive sense but there are
exceptions where imtating the natural conditions don't
wor k. Potassiumis one of these. The nore general things
like osnolarity enbryos devel op naturally. According to
Baltz, at a osnolarity of about 297 mlliosnoles. The
optimumfor culture is about 270 mlliosnoles, nmuch | ower.
So we find the optimumis |less than what you find in
nat ure.

What Cat heri ne Racowsky, who is going to speak
next, and | have done is to use--we were interested in
seei ng whet her KSOM was any good for culturing humans.

What we found was that KSOM al one, fromthe zygote state to
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t he bl astocyst, would give yields of blastocysts equal to
the two-step culture nethod used in routine use in the
clinic at the Brigham Hospital.

[Slide.]

These are human bl astocysts. This was produced
in five days with a two-step culture. At that tinme, the
opti mum two- step nmedi um was not a conmercially avail abl e
one, but the nedium Pl devel oped by Poole for the first
three days, a sinple nmediumfollowed by CCM one of the in
vitro I'ife nmedia.

That was working very well in the clinic in the
Brigham This is a typical blastocyst.

This is a blastocyst with the inner-cell mass
here whi ch was produced entirely fromthe zygote in five
days wi thout changing the nedia. W have done this many
times and this occurs in high yield. R ght now, in the
process, we are testing howthis translates into babies.
We have several babies born using this system but it is
not enough to prove one way or another whether it is just
as good as the two-step procedure.

This means that you may not have to go through

t he el aborate busi ness of subculture in the clinic if this
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is true. Also, when you renew a mediumin the m ddl e of
this whole process, if there is a stress fromthe first
stage, there is going to be a stress when you put it in the
second stage so you mght elimnate that.

This is a subject that is open for debate and you
will see progress made, | hope, in the next few years on
it.

| have stressed through all of this that
concentration of substances is just as inportant as what
you put in the medium It is critical to know what the
concentration is in order to critically analyze what is
going on with these culture nmedia, what is going on with
t he enbryos.

Now, in my view, a very unfortunate devel opnent
has been occurring in recent years. There are several
conpani es that are now selling two-step nedia. They wll
tell you what is in the nedium but they keep the
concentration secret. So it is inpossible to really do a
scientific analysis of what is going on w thout that
knowl edge. They obviously do it for commercial reasons.

| think it is ethically wong for doctors to

expose human cells including enbryos to sol utions whose
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conposition is not exactly know, and by that | nean what is
in the nmedium and what the concentrations are, which | have
stated and published about before.

This thrives in secrecy. It retards devel opnent
of better nmedia, in nmy view Through the advertising that
is taking place of these nedia, you get the inpression in
the journals that these are the best nedia possible, so
their use has becone dogna.

Qur work that | just described here with KSOMi s
suggesting that this should be questioned. This, then,
think is a very inportant ethical question for the group to
consi der whether we shoul d use nedia of unknown
conposi tion.

| woul d add that the American Tissue Culture
Associ ation, back in the 1960s when chem cally defined
media for culture of human cell 1ines was being devel oped,
a commttee was set up to formulate the different nedia and
what their conpositions were exactly. So, when sonebody
said they used Hamis F10, they knew exactly what was in
t hat nmedi um

The conpani es that manufacture those nedia and,

to this day, have always adhered to those rul es established
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by the American Tissue Culture Association. It seens to ne
this sort of thing needs to be done in the assisted
reproductive field.

So, inthis talk, | have covered a | ot of things.
| have tried to give you a general feel that the
devel opnent of nedia is a conplicated matter. W don't
have the ideal one. W wll never get a conplete inmtation
of the natural conditions and so there is still room for
nore work in this field.

Thank you.

DR. G UDI CE: Thank you, Professor Biggers.

Qur next speaker is Dr. Catherine Racowsky who is
Associ ate Professor of OB-GYN at Harvard Medi cal School and
Director of the ART Lab at Bri gham and Wonen's Hospital.
She will talk on the Cinical Practice of ART.

Clinical Practice in ART

DR. RACOABKY: Thank you very much. | would like
to thank Phyllis Lepperd for inviting me to participate in
this workshop. It is a real pleasure to be here and,
clearly, with the nultidisciplinary approach that we have,

hopefully great progress will be nade towards establishing

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



t he guidelines and regulations that this field so
desperately needs.

[Slide.]

What | have charged to do is give you a
presentation on the clinical practice of ART.

[Slide.]

To do this, | amgoing to spend a little bit of
time on a general background for those of you in the
audi ence who don't routinely think about these issues from
a lab prospective. | amthen going to nove to a brief
consi deration of controlled ovarian stinmulation for ART,
consider the issue of enbryonic wastage and hi gh-order
mul ti ple pregnancies arising fromlVF and I CSI and then
talk with you about strategies for enbryo selection as we
deci de how nmany enbryos and what quality enbryos shoul d be
returned to patients, and then consider with you policies
restricting the nunber of enbryos to transfer and then,
finally, to try to sunmarize all this for you in a brief
forty m nutes or so.

[Slide.]

To start, then, with just the consideration of

the devel opnental tinme line of the human preinplantation
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enbryo, sonmewhere around 14 to 18 hours after exposure of
the oocyte to sperm the zygote, if, indeed, has forned,
shoul d exhibit the two spherical structures that are known
as the pronuclei and then, several days follow ng this,
there is cleavage first to the two-cell stage, four-cell
st age.

On Day 3, we believe the human enbryo shoul d be
at the eight-cell stage and, if all is going well
devel opnmental Iy, the enbryo then should continue to devel op
to forma blastocyst around Day 5 with inplantation
occurring around Day 6 and a half in the human.

[Slide.]

As we probably all know in this room the first
| VF baby was delivered in June of 1978, as John Biggers
said, fromCanbridge in England. This delivery arose from
the transfer of an enbryo on Day 2. It was certainly not a
trivial task. Barry Bavister was very nuch involved in the
devel opnent of this and it is ny understanding that at
| east 100 attenpts had to occur before the first success

with respect to the actual delivery of a baby.
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Natural cycles were used in those days in order
to obtain oocytes, initially through |aparotony and then
subsequent |y t hrough | aparoscopy.

There was very low efficiency of this procedure,
obvi ously, and this can be considered to be due, first of
all, to the availability of only one or two oocytes because
t hese were natural -cycle stinulations and al so with respect
to suboptimal culture conditions. But, of course, there
may be a | arge nunber of other reasons why the efficiency
was so | ow.

[Slide.]

| raise for you these issues here; a possibility
of an inadequate or unreceptive endonetrium asynchrony
bet ween the endonetrium and enbryoni c devel opnent, sperm
quality issues as published by a |large variety of
i nvestigators | ooking at both cytoplasmc conpetency--we
heard early regarding the contribution of the centrioles,

i ndeed, nuclear problens within the spermand, also, and
very inportantly, the possibility of oocyte quality and how
this mght really inpact upon the very |low efficiency of
repr oduction in the hunman.

[Slide.]
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We know froma |l arge body of literature that the
delivery rate, and also the inplantation rate, from ART
procedures declines dramatically with maternal age. You
can see here that this decline is particularly so after the
age of around 39 wth very, very |l ow success rates ensuing
in patients 40 years and ol der.

[ Slide.]

There are several requirenents for an oocyte to
be able to be fertilized and to support nor mal
devel opnent al conpetency. | show you here what these
requirenments are. First of all, the oocyte has to be
mature. Gerry Schatten tal ked today earlier regarding the
om ssion of the polar bodies and the inportance of this to
conpensate for the fact that two diploid genones, if they
canme together, would give rise to a genetically out-of-
control individual so you have to have two haploid cells to
start wth.

The oocyte, known as the mature oocyte, has to
have conpleted a very, very conplex series of events called
cytoplasmic maturation so that it can conplete neiosis,
finish the second neiotic division, it can support a

pronucl ear formation, syngany--the joining together of the
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two pronuclei--and then, indeed, activation of the
enbryoni ¢ genone whi ch, as John Biggers indicated, occurs
sonmewhere around probably a little bit later than four-
cell --sonewhere between the four- and the eight-cell stage
in the human.

But, in addition to cytoplasm c nmaturation, the
oocyte al so has had to conplete nuclear naturation. A
normal oocyte conpl eting nuclear maturati on should be
euploid. In the human, it should have 23 chronpbsones.
This process is a very conplicated process, a very delicate
process and a |lot of errors are made during this process
giving rise to what we call an aneuploid egg, one that has
ei ther too many chronosomes or too few chronosones.

[ Slide.]

| ndeed, if one |ooks at the literature, and Sante
I muni from St. Barnabas Hospital in New Jersey has been a
maj or contributor to this--if one looks at the literature,
one sees that the incidence of aneuploidy, not surprisingly
with respect to the slide | showed you earlier show ng the
decline in delivery rates, shows that the incidence of

aneupl oi dy increases dramatically with maternal age.
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Corresponding with this, since the vast majority
of aneuploidies are lethal, inplantation decreases with
mat er nal age.

You notice here the percentage of the total
oocyt es exam ned, around 40 percent aneupl oi dy oocytes at
t hese el evated maternal ages. However, | wll say that
there is other literature which shows that this nunber is
actually considerably higher. On the order of 60 to
70 percent of human oocytes in these | adies of advanced
mat er nal age are, indeed, aneupl oidy.

[Slide.]

| f you consider for a nonment the natural
fecundity of humans, it is very low It is incredibly |ow
conpared with other species. The data here shows you a
tabl e drawn from Leridon's publication in 1973 show ng the
i nci dence of survival of eggs during gestation. You can
see that there is a very high incidence of death of oocytes
or enbryos early on so that, fromthe weeks post-ovul ation
0 to 2, of the order of around 50 percent of enbryos are
| ost before any pregnancies really becone properly

est abl i shed.
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So there is a very high attrition of human
enbryos during the natural setting and | want us all to
bear this in mnd as we think through the incidence of
enbryoni ¢ wastage from assi sted reproductive technol ogi es.

[ Slide.]

So, in light of the fact that we have said that
efficiency is very lowif you use a nonstinulated cycle, as
shown by all the work from Steptoe and Edwards way back in
the 70s and early 80s, in addition to the fact that there
are an awful lot of errors made in human oocytes during the
normal process of neiotic maturation, we have, then, to
i ncrease the nunber of oocytes in order to increase the
i keli hood of success.

Control |l ed ovarian stinulation is the course
designed with this goal in mind in order to stinulate a
controlled gromh of a follicular cohort to obtain a cohort
of oocytes that have devel opnental conpetency, a | arge
nunber, so that we end up with nore enbryos than we
actually need to performa fresh transfer but then the
ultimate goal being to actually inprove the success rates
of invitro fertilization.

[Slide.]
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| put this slide up to rem nd us of what actually
we are doi ng when we performcontrolled ovarian
stimulation. 1In a normal nenstrual cycle, there is cohort
of growing follicles which actually have been recruited
many days prior in previous cycles, but there is a cohort
of growing follicles fromwhich a dom nant follicle is
selected. Usually, it is only one dom nant follicle.

The remaining follicles undergo a process of
degeneration or atresia and get lost fromthe cohort quite
early on during the nenstrual cycle, around Day 3 to 5.
When we apply exogenous FSH in a controlled ovari an-
stinmulation cycle, what we are doing is we are rescui ng
these follicles that woul d ot herw se undergo degeneration
and atresia and bringing them back on the pathway of
follicle devel opnment and grow h.

So we nust remenber this when we starting
t hi nki ng about the quality of the oocytes we are retrieving
fromour patients and the quality of the enbryos that arise
and the consequence of this policy being disparate in many
respects giving rise to a high incidence of enbryonic
wast age.

[Slide.]
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The goal with controlled ovarian stinulation is,
as | have alluded to, to increase the nunber of neiotic
i mmat ure oocytes. But we know of work from Wnn and many
ot her people that not all oocytes that are retrieved froma
controll ed ovarian stinulation cycle are neiotically

mature. Actually, the proportion is of the order of 80

percent.

[Slide.]

Not all of these neiotically mature oocytes
fertilize normally. In a well-run ART | ab, you can expect

sonmewher e between 80 and 90 percent of mature oocytes to
fertilize under normal circunstances. But then, of those
that do fertilize, not all norphologically normal enbryos
have the ability to nake a baby. There are a | ot of
enbryos that appear norphol ogically abnor mal

[ Slide.]

This slide has been put together from four
enbryos that arose fromthe sane cohort from one patient
and one stimulation cycle. You can see the enornous
disparity in quality here. 1 want to just take a second

for those of you who don't think about grading enbryos and
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are not used to it, just to briefly describe to you how we
grade enbryos in the clinic on a day-to-day basis.

The first and forenost thing we | ook for is cel
nunber. We ask the question, how many easily observabl e,
readily identifiable, cells are present. W also |ook for
the extent of fragnentation in the enbryo. As you can see
here, one of the cells has actually exploded to forma
| ar ge nunber of cytoplasm c fragnents.

There has been sone work to show that there is
nucl ear material in sone of the fragnents. Oher work has
shown these fragnments to be enucleate. W really don't
understand why fragnentation occurs in the human, although
| will hasten to say that, at least at low level, it may be
beneficial and sone way in which the enbryo undergoes sone
sel f-corrective nmechani sns.

So we | ook at cell nunmber. We |ook at the extent
of fragmentation and we | ook at the synmmetry of the
bl astonmeres. Here you can see a nmuch | arger bl astonere and
here a nuch smaller one. So | amnot really referring to
how symmetrical the overall enbryo is.

Here you can see what we call in the |ab

sausages. But you can see we are not really tal king about
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symmetry of the whole enbryo but we are tal king about how
symmetrical each one of the cells is with respect to the
other cell. | amgoing to be saying nore to you about the
rel ati onship of these sort of what we call three first-1line
paraneters for assessing enbryo quality in just a few
nmonments. There are other ways that we al so | ook when we
try to evaluate the enbryos, as | will be discussing.

[Slide.]

So, because of this disparity, then, in enbryo
quality froma technical cohort of enbryos, there
inevitably is going to be enbryonic wastage. Wat | do
here is to create a scenario for you where about ten nature
oocytes are retried, on average, in this country per ten
patients giving rise to 100 mature eggs.

As | have said, one should expect around an 80
percent fertilization rate fromthose hundred eggs to give
you ei ghty enbryos. So, already, we have wasted twenty of
t hose oocytes.

If one is performng a Day-3 transfer, in this
country, there is very nmuch a novenent towards reducing the
nunber of enmbryos and | amgoing to talk with you about

that, but let's, for the sake of argunent, say three to
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four enmbryos are transferred on Day 3 giving rise--if we
take four enbryos as the exanple, that would give rise to
forty enbryos being transferred.

Sone of them that were suitable for transfer
woul d remain, that mght be suitable for transfer in a
subsequent cycle and would end up being frozen. W can
assume, perhaps, five of our patients had freezing with two
enbryos being frozen giving you and additional ten enbryos.

So forty plus ten is fifty enbryos fromthe
eighty so we have now | ost another thirty enbryos during
t hese procedures. O those enbryos that are transferred,
of course not all of theminplant. W can expect around a
20 percent inplantation rate fromDay-3 transfers.

So, of our enbryos, the forty enbryos that were
transferred with a 20 percent inplantation rate, one ends
up, then--actually, thirty enbryos transferred--one ends up
with only six enbryos inplanting. So, again, there is an
attrition of enbryos.

The point to be nade fromthis slide, then, about
75 percent of mature oocytes and around 70 percent of
enbryos arising fromART, are actually wasted. So this is

an incredi bly wasteful procedure a |arge part of which is
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undoubtedly due to inherent problens within the oocyte but,
undoubtedly, also, is contributed by our inadequacy of the
culture conditions as discussed by John Biggers.

[Slide.]

So the dilemm, then, with cl eavage-stage enbryo
transfers is the obviously follow ng: not all human
enbryos, as | said, develop normally and so we have to ask
a question, what is the appropriate nunber of enbryos to
transfer into every single patient that wal ks into our |VF
clinic.

We want to maxim ze the chance of every single
patient having a pregnancy while mnimzing the risk of a
hi gh-order nultiple pregnancy. | amgoing to focus
particularly on triplet gestations and above although |I am
sure obstetricians in the audi ence woul d al so argue that
twin gestations are problenmatic.

The upshot of all this, then, is that, on
bal ance, too many cl eavage- stage enbryos conti nue to be
transferred fromDay-3 transfers in our country.

[Slide.]

This slide shows you the data originally put

t oget her by SART and now, since 1995, published by the
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Center for Disease Control, showi ng the national delivery
rate for enbryo transfer in blue and, in red, the

percent age of pregnancies that actually had nore than two
fetuses.

Interestingly, in '95 and '96, you can see that
overall pregnancy rates were relatively low. Particularly
in 1995, the triplet rate, triplets and above rate, was
extrenmely | ow, undoubtedly not so nmuch due to too many
enbryos being transferred back but probably inadequaci es of
the culture nmedia affecting the devel opnmental expression of
t he oocytes and, therefore, reducing overall inplantation
rates.

But, as we go better at culturing enbryos and as
there was a further sort of push to inprove pregnhancy rates
because of interprogramconpetition and real pressures from
the patients, we becane nuch nore aggressive in the nunber
of enbryos to transfer. |Indeed, in 1997, you can see that
the national rate of high-order multiple pregnancies--that
is, triplets and above--was of the order of 15 percent.

We then started, as a field, to critically
guestion what we were doing. You can see that, since 1997,

there has been a gradual trend downwards with respect to
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the triplet and above pregnancy rate with, neverthel ess, a
continued increase in the overall pregnancy rate. So this
IS reassuring.

You will notice that the nost recent year that we
have data for is 1999. The 2000 data will be rel eased, as
| understand it, in Decenber of this year

[ Slide.]

So, because we have agreed that we generally make
nore enbryos than we need to make in order to performa
transfer and we al so know that there is enornous disparity
in enbryo quality, we have a responsibility to inprove the
nmet hods with which we select the best enbryos of a cohort
for the transfer.

There are many different ways that we are doing
this and there are new ways on the horizon. | list for
you, first of all, the norphol ogical characteristics. |
talked with you about the three conventional variables we
use, cell nunber, fragnentation and symetry.

| am going to be discussing with you, in sone
detail, nore newy identified norphol ogi cal characteristics
whi ch are now comi ng on the horizon and being routinely

applied by many clinics. | amgoing to address with you
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briefly aneuploidy testing using FSH and how this can
i npact repeat |VF-failure patients, advanced- maternal -age
patient and repeat-m scarriage patients.

| amgoing to talk to you a little bit about
cell -sel ecti on approaches particularly with respect to
extending the duration of culture frombDay 3 to Day 5 so
the enbryos are challenged to adjust to this additional two
days in culture after the activation of the enbryonic
genonme to perform bl astocyst transfers.

Finally, although I am not going to say anything
about this today, the utility of noninvasive bi omarkers
whi ch undoubt edl y has enornous use in the field in the
future and a lot of work is being done at the nonent,

i ncl udi ng our own programat the Brigham to try to
identify markers that may have utility for selecting the
best enbryos avail able froma cohort.

[ Slide.]

In order to really get a handle on the rel evance
of these paraneters--cell nunber, fragnentation and
symmetry--the best way to do this is to have a dataset

where you are tracking individual enbryos to babies, so you
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know for sure that every single enbryo that is being
transferred has actually nade a baby.

But you al so need to know, if you do that,
somewhere around 50 percent of pregnancies result in two
babi es being forned, gestations. You also need to contro
for the paraneters appropriately

[Slide.]

VWhat | want to do is just very briefly talk to
you about a study that we finished and is now being
prepared for publication |ooking at the inpact of these
vari abl es and how you can actually start nmaking definitive
st at ement s about the norphol ogy of the enbryo and how it
affects a pregnancy bei ng establi shed.

So you can see you need a very | arge anount of
data to do this. This data was drawn from our experience
in 1998 through 2001 at the Brigham You can see that
nearly 3,000 enbryo transfers were involved in this
analysis initially of which we chose to select 803 Day-3
transfers in which the patients were youngi sh, | ess than or
equal to 37-year-olds and on their first ART attenpt, to

try to control for sone of the patient variables that m ght

i npact .

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



Then, if you think about it, there are various
outcones that can occur froma transfer. You can either
have no pregnancy whatsoever. You can have a failed
pregnancy. You can have what | refer to as nonequi val ence;
that is, a different nunber of fetuses devel oping fromthe
nunber of enbryos that go back but all enbryos being of
i dentical norphological criteria with respect to cel
nunber, fragnentation and symmetry so that you know for a
fact, if one baby has been fornmed, you know exactly what
that enbryo | ooked like at the tinme of transfer even if
ot her enbryos were transferred with it, albeit all of the
same nor phol ogi cal appear ance.

Then the other scenario would be the equival ence
where you get the sane nunber of babies being forned as
enbryos goi ng back. So you can track exactly the enbryos.

So, of this nearly 3,000 enbryo transfers, we
ended up with thirty-three enbryo transfers of
nonequi val ence and 119 transfers involving what we refer to
as the equival ence, involving 71 enbryos being transferred
here and 247 enbryos being transferred in the equival ent
gr oup.

[Slide.]
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What we found was the following with respect,
first of all, cell nunber and how this inpacts upon
viability. | should define viability for you as a fetus at
| east at 12 weeks of gestation. On the X axis here is the
nunmber of cells in the enbryos. As you can see, as one
m ght expect fromwhat | said earlier, we believe that a
human enbryo shoul d be at the eight-cell stage on Day 3,
you can see that a significantly higher viability rate
occurred when the enbryos were transferred to the eight-
cell stage.

Very interestingly, however, the very fast-
cl eavi ng enbryos, nore than eight cells on Day 3, actually
had a | ower inplantation rate than those that have eight
cells. This has been a question that we have constantly
grappled with at the bench in the IVF lab. If you are
faced with trying to choose two enbryos, say, froma cohort
where there may be two eight-cell enbryos and two ten-cel
enbryos, everything el se being equal, which enbryos do you
pick out for transfer. This is the answer; you pick up the
eight cells over the faster-cleaving enbryos.

This ties up very nicely with some recent work of

Sante | muni who has | ooked at aneupl oidy rates of enbryos
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with respect to cell nunber and has shown the aneupl oi dy
rates to be higher in the faster-cleaving enbryos. So
this, I think, froma cytologically point of view also
makes some sense.

Looki ng now at the m ddl e panel, the
fragnmentation, as | alluded to earlier, enbryos that have
few fragnents may be just as viable as those with no
fragnents and, indeed, the data bears this up, no
significant difference in viability rate if the enbryo has
up to 10 percent of its volunme fragnmented as conpared to no
fragnentation

But you can see that there is a very dramatic
decrease in viability as fragnmentation | evel increases
above the 10 percent nark.

Finally, with respect to the asymetry, how
symmetrical each bl astonmere appears to all other
bl astomeres in the enbryo, you can see that when there is
no asymmetry, viability is higher than when there is
noderate asymretry and when there is severe asymetry where
viability, in this dataset, at |east, was extrenely | ow

[Slide.]

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



Wth these types of anal yses, then, we gather a
paradi gm that we now use at the bench in the lab. W are
actually going to reanalyze this data to | earn nore about
interactions of the three different characteristics. But
we have now this policy in the |ab which tells the
enbryol ogi st what order enbryos shoul d be picked up
according to cell nunber, percent fragnentation and
asymetry.

Here, just to sunmarize what | have said, is the
expected viability given these three paraneters. You wll
noti ce that those enbryos that have nore than eight cells,
even with no fragmentati on what soever, should be picked up
selected for transfer after consideration has been given to
ei ght-cell enbryos with actually up to 25 percent
fragnmentation as long as there is no asymetry.

[Slide.]

So, now, turning to strategies for inproved
enbryo sel ection, thinking about nore newly defined
criteria, here | amgoing to address pronucl eus scoring,
early cl eavage of enbryos and early conpaction

Wth respect, first of all, to pronucl ear

scoring, and | should acknow edge Lynette Scott who is in
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t he audi ence who has really been at the forefront for
pushing this as a way of evaluating early enbryos. The
work pretty nmuch followed Testart's work that was published
a few years earlier.

What Lynette has done, and she now has actually a
nor e advance scoring systembut it is based on the sane
sort of characteristics--what she has done is to ask
guestions as to how the alignnent of the nucleoli within
the two pronuclei actually inpact upon devel opnental
potential. She has shown that if an enbryo has what she
calls a Z1 or, in England, a zed 1, a Z1 or a Z2 score, the
i npl antation rates are higher than those with Z3 or Z4
scores.

Thi s panel on the right here shows you the nunber
of enbryos transferred having either a Z1 or a Z2 score of
the total that were transferred. The blue colum show the
pregnancy rates and the red show the inplantation rates.

So that, as early as Day 1, at the fertilization check,
fourteen to eighteen hours after insem nation, you can
start | earning sonething about the devel opnental potenti al
of the enbryos based upon the polarity of the nucleoli in

the pronuclei.
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[Slide.]

More recently, Odeni Sakkas' group has | ooked
critically at the question of early cleavage of enbryos
later in the day on Day 1 to ask whether, if one can
identify early cleaving enbryos, and this slide here shows
you an enbryo just about to undergo cl eavage--here is the
cl eavage furrow here to enter the first mtotic division to
formthe two-cell stage.

What Odeni's group has asked is if, indeed, one
can identify early cl eavage enbryos late on Day 1, is this
sonme marker for devel opnental potential of either
i ndi vi dual enbryos or the whole cohort of enbryos. His
data has clearly shown that, according to the nunber of
early cl eavage- stage enbryos which are transferred, one can
expect differences in pregnancy rate, again shown in blue,
and i nplantation rates show in red.

You can see that when there are no early-cl eavage
enbryos eval uated and put back at the tinme of transfer,
pregnancy rates are on the order of 25 percent whereas they
go up really dramatically to 50 percent when there are a

| arger nunber of early-cl eavage-stage enbryos transferred.
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So, again, on Day 1, one can learn a | ot about
the enbryo in predicting the viability of the enbryo and,

i ndeed, for the practical perspective of selecting enbryos
for transfer.

[Slide.]

Now, this data here is concerned with early
conpaction of the enbryo and this is work that has arisen
fromour group at the Brigham Natalie Cekleniak--she
graduated fromher clinical fellowship two years ago and is
very interested in enbryo norphol ogy and really spearheaded
this work.

But she asked a question, is there any
rel ati onship between the incidence of early conpaction of
enbryos on Day 3 and viability of the enbryos after
transfer and showed very clearly that, in enbryos that have
what we call in our system G ade 3 early enbryos have a
conpaction score. But these enbryos are the best enbryos
to pick up for transfer.

Wen | first went to the Brighamfive years ago,
t hi s phenonenon wasn't called early conpaction. It was
actually called poor nmenbrane definition, sort of with a

negati ve connotation. The enbryol ogists were really
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avoiding trying to pick these enbryos up for transfer. But
it just goes to show how little we knew then and still we
don't know a great deal nore. We sone nore than we did
then. Thank goodness | can say that.

But, nevertheless, the point to be nade is that
if you critically look at the enbryos and think about the
devel opnent of the enmbryos, you can |earn so nuch fromthem
just from a norphol ogi cal point of view and continue to
push to pregnancy rates up by careful evaluation and
sel ection of the enbryos for transfer.

[Slide.]

Now just to nove to Day 5 transfers and to ask
the question regarding the quality of blastocysts on Day 5.
This was addressed earlier | believe by Gerry Schatten or
it may have been by John Biggers considering a bl astocyst
is not just a blastocyst. You have to |ook very critically
at the enbryos. You have to understand what you are
| ooking for with respect to cell nunber, disposition of the
cells, the presence or absence, indeed, of the inner cel
mass so critical, obviously, for formng an enbryo.

O herwi se, you get a blighted ovum
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You have to consider these things carefully. You
can go back retrospectively and | ook at your data and ask
the question, what is the inplantation potential of enbryos
exhi biting particul ar norphol ogi cal features on Day 5.

[ Slide.]

These data here on the right show you our data
fromthe Brigham showi ng that an expandi ng bl ast ocyst and
expanded- -so here is an expandi ng bl astocyst. You can see
the zona pellucida hasn't conpletely thinned whereas here
it 1s very thin at the expanded state.

But the inplantation potential of expanding and
expanded bl astocysts is actually identical. So, if you
t hi nk about the other characteristics that are inportant
Wi th respect to the nunber of cells in a cell mass, the
conpl eteness of the troph ectodermand how the cells are
di sposed, one with respect to the other, that is going to
be very inportant information when picking out the best
enbryo for transfer

[ Slide.]

So then, with this brief discussion on
nor phol ogi cal evaluations, | think it is fair to say that

you can devel op a sort of a pedigree for each individua
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enbryo for evaluating its devel opnental potential based on
nor phol ogi cal appearance and use sort of this panel of
characteristics that | have described for you to inprove
the inplantation potential and the success of an ART cycle,
ranging fromthe 2 PN pronucl eate stage all the way through
to the bl astocyst stage.

[ Slide.]

Wth respect to aneuploidy testing, and I am not
going to say a great deal about this, but just sinply to
point out that there is evidence that using aneupl oi dy
testing with FISH has, indeed, reduced trisom c pregnancies
overall, in some studies has increased |VF inplantation
rates and reduced spontaneous abortion rates as shown by
Sante Imuni. There are a | arge nunber of probes now
comercially avail able for targeting specific chronbsones
and many nore that are up and comi ng on the horizon.

| would just like to say one thing about
aneupl oi dy screening for advanced maternal age patients.
There are several prograns, both in this country and al so
wor | dwi de, that are starting to apply this routinely for
patients that are thirty-seven years and older. There is

no real scientific evidence to support the efficacy of
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this. By renoving a cell froman enbryo, you inevitably
are going to conprom se the devel opnental potential of that
enbryo.

So this is just a cautionary note for us, |
think, to think about and possibly even discuss further
really whether it is ethical to apply a screening test such
as aneupl oi dy screening carte bl anche across the board for
patients that are getting on in years when we don't know
what the proven efficacy is of it and we m ght actually be
seriously reducing their chances of conception by applying
t hat technol ogy.

[ Slide.]

So, with respect, then, to self-selection
approaches, and we have heard a lot fromDr. Biggers about
the culture conditions and how inportant it is not to
chal | enge the enbryos and not to force themto be put into
stressful situations, the movenent of bl astocyst transfer
very nmuch canme into its own in the md-1998s, |ate 1998s.
It wasn't a new procedure, as was discussed earlier by Dr.
Bi ggers.

Early on in the field of IVF, human bl astocysts

were being nmade, but being made at very, very |ow
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frequency, indeed. But, with the establishnment of the two-
step culture systens of David Gardner et al., there was a
real nove to establish Day-5 transfer as sort of the
panacea of ART, that this was going to solve our problens
for addressing the nunber of enbryos to transfer back and
putting back only those of high quality because, by taking
the enbryos fromDay 3 to Day 5, you really are chall enging
the better quality ones to make the bl astocysts.

So this seenmed to nake a great deal of sense.
One could then get away with transferring only one or two
vi abl e enbryos. Theoretically, triplet gestations should
be elim nated under those circunstances and overall |VF
success rates should go up as a result of that.

However, | will say that we have found that this
procedure, with the technology as it is today, with the
devel opnment of the culture systens, is applicable, but
applicable in selected patients only and appears actually
detrinental in some patients.

[Slide.]

The next slide shows you data that we published,
| believe it was in the Year 2000 in Fertility and

Sterility, where we asked the question with respect to the
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nunber of enbryos on Day 3 having eight cells, what is the
pregnancy rate if the patient has a Day-3 transfer, shown
inred, or a Day-5 transfer, as shown in bl ue.

What we found fromthis retrospective analysis
was that, if a patient has no enbryos on Day 3 that have at
| east eight cells and has a Day-3 transfer, she has a
33 percent chance of a pregnancy whereas, if that sane
patient is taken out to Day 5 with respect to the nunber o
enbryos having at |east eight cells, a 0 percent chance of
a pregnancy.

If you | ook at what we call the sort of noderate-
gqual ity cohort group where there were one or two enbryos in
the cohort having at |east eight cells, pregnancy rates
were identical, whether the transfer was perfornmed on Day 3
or Day 5 and, likewise, if there were three or nore enbryos
havi ng at |east eight cells.

So what this data showed us, or told us, was that
the culture systens were not as good as the uterus at
rescui ng these ostensibly | ower-quality enbryos, those that
were struggling, slurring cleavage, undergoing cl eavage in
culture. They needed to be got back into the uterus

earlier and that you were going to severely conprom se
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t heir devel opnental potential if you continued to take them
out for an additional two days in culture.

[Slide.]

So we becane nuch nore conservative with respect
to those patients that we offered a Day-5 transfer to.
These days, in 2002, only 15 percent of our patients at the
Bri gham actual ly have a Day-5 transfer and we are very
stringent as to whomwe offer a Day-5 transfer to. W want
the cohort to have at |east three enbryos having at | east
ei ght cells.

We want to have at |east eight enbryos in the
cohort and the reason for this is world experience shows it
in an overall population only around 40 to 50 percent of
enbryos will make it to the bl astocyst stage on average.
So, in order to have a few bl astocysts fromwhich to sel ect
the better ones for transfer, nmass tells you that you need
to have at | east eight enbryos at the fertilization check
to maxi m ze that chance.

We only offer Day-5 transfers to patients that
are under 40 years old. The reason for that is that
aneupl oidy rates, as | have indicated, increase

dramatically in this age group, 40 and above. W can get
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away with being very aggressive with respect to the nunber
of enbryos we transfer on Day 3 in this group and,
actually, there are really rather few patients that have
nore enbryos than we feel confortable transferring back on
Day 3 anyway, so what benefit is there, I mght ask, in
doing a Day-5 transfer under those circunstances.

So we are very conservative in the ol der
popul ation. We will do it if a patient wants it. W had
as patient recently cone back for her third child in our
clinic, the second of whom was conceived froma Day-5
transfer and the patient is now 41 years ol d.

But because Tommy was born from a Day-5 transfer,
she really wanted to have a Day-5 for her third cycle, and
we are awaiting the pregnancy test. She actually nade sone
ni ce bl astocysts so, hopefully, it will be successful for
her. But we do tend to be very conservative in offering
Day-5 transfers to the ol der patients.

In addition to that, we don't use Day-5 transfers
for egg-donor cycles. This is a big controversy in the
field. There are sone prograns that argue vehenently that
Day-5 transfers are appropriate for egg-donor patients

because these tend to be younger patients. The egg quality
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and the enbryo quality tends to be much better and because
this, at |east ostensibly, should be the way to control the
triplet pregnancy rate, it makes sense to do it.

We have found that our freezing rates with
bl ast ocysts are not as good as they are with Day-3
freezing. Egg-donation cycles are out-of-pocket for the
patient, and the patients, generally speaking, are very
interested in banking enbryos as well as having a fresh
transfer.

So our reasoning has been to maxim ze the
curmul ative pregnancy rate fromany one single retrieval,
that we will only take a patient who is having egg donation
to Day 5 if she absolutely wants it.

Al this is with the caveat that you know how
many enbryos to put back on Day 3 to control your triplet
rate and I am going to be addressing that shortly with you.

Finally, we offer Day-5 transfers only to | VF
patients and not to ICSI patients. This gets to Gerry's
di scussion earlier and to Dorrie Lanmb's discussion of the
quality of enbryos fromICSI. W have found
retrospectively | ooki ng back and conparing our pregnhancy

rates fromDay-3 transfer ICSI patients and Day-5 transfer
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| CSI patients, the pregnancy rates are significantly |ower
with the transfers on Day 5.

So, imediately, then, fromthis analysis, if one
can assune that all variables have been controlled, and
that is areally bigif--1 wll be the first to admt it
because of all the different variables that conme into play-
-but if you can assune that all variabl es have been
controll ed, then one has to reason, then, that there is
some conproni se to the enbryos arising fromIlCSlI which
results in these enbryos being further chall enged by taking
themout for these last two days in culture to Day 5.

So it is a very rare event in our programthat we
will performa Day-5 transfer in an ICSI cycle

[ Slide.]

So to get to the issue of the policies that
restrict the nunber of cleavage enbryos to transfer. This
is the really sticky issue and the one that we are very
much aware of and very much concerned with in the field
t oday.

[Slide.]

In 1999, Novenber of 1999, the SART Practice

Comm ttee published a report, guidelines for the nunber of
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enbryos to transfer. | stress the word "guidelines."
These are not regul ations as exist in England today and in
ot her European countries such as Gernmany.

As you can see, on the left-hand side here, as
one goes fromthe nost-favorabl e-prognosis patient to the
| east -favorabl e-prognosi s patient, one, according to these
gui del i nes, can, with reason, increase the nunber of
enbryos to transfer so that, in patients that are over 40,
according to these guidelines, we could put back five
enbryos or | ess.

In addition to publishing these reconmended
gui delines, the report stressed the follow ng: individua
prograns are encouraged to generate and use their own data
regardi ng patient characteristics and the nunbers of
enbryos to transfer

I n other words, each programhas a responsibility
of going back into their own data, learning fromtheir own
data what works in their programto get a handle on the
unacceptably high triplet rates which, in 1997, as | have
i ndi cated, were of the order of 15 percent by pregnancy in
our country.

[Slide.]
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Actually, it was a little bit before Novenber of
1999, in January of 1999, at the Brigham we set about
doing this because, at that tine, based on our data in
1998, we had a 12 percent triplet rate by pregnancy in our
program

Bob Barbieri, ny Departnent Chair, canme into ny
office in Decenber--actually, it was Christmas and nost of
the faculty had gone for the holidays. He said,
"Catherine, deal with the triplet rate in our program”
| ooked at himand | said, "Ckay." So | spent nost of ny
Christmas vacation in the data, wading around in the data,
trying to understand what determ nants m ght be useful to
target as predictors of high-order nultiple pregnancies and
how, then, we m ght use those determ nants to control our
triplet rate, triplet-and-above rate in our program

So | perfornmed a retrospective analysis and |
conmpared cycles giving rise to one or two fetuses with
those giving rise to three fetuses or nore. | proposed the
following three what | call high-order nultiple HOM
determ nants; patient age, the ART attenpt nunber, and the

nunber of Day-3 enbryos having at | east eight cells.
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Using these three determ nants, we then set forth
to develop an algorithm This algorithmis actually |aw
now in our program It has undergone six assessnents. |
am actually going to present data on five of them because
we are just in the process of analyzing the efficacy of the
sixth refinenment that we have perforned.

So, from January of 1999 to the present, we are
still actively, proactively, working on trying to inprove
this algorithmin our program

[Slide.]

Just to give you a feel of the sorts of things
that we sort of devel oped as we got under way with this--so
this was algorithmNo. 1. This was for patients that were
on their first through third ART attenpt. You can see here
the patient age and here the enbryo cohort stratified with
respect to those enbryos having at |east eight cells and
t hose having three enbryos or nore with high cl eavage
st ages.

We proposed the maxi mum nunber of enbryos to
transfer. You can see, not unreasonably, as patient age
has gone up, so, also, could we go up to five enbryos in

patients that were over 40 years old. This was pretty nuch
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follow ng the guidelines that were published in the SART
report although, as | say, we actually did it alittle bit
earlier than that report cane out.

[Slide.]

Now to show you how we have sort of refined
things. Now algorithm No. 5, and this just for the younger
patients. You can see that we are much nore discrimnmnating
now wi th respect to how the patients are stratified, to
gauge the maxi mum nunber of enbryos that is appropriate,
remenbering that all the while we are trying to maxi m ze
t he chance of any pregnancy at all for a patient while
reducing the risk of a triplet pregnancy to the m ni nrum

So you can see that, even in very young patients,
if they are on their fourth ART attenpt or nore, in our
program and | should stress that, we only consider those
attenpts that have been perforned with us because it just
became an i npossi bl e undertaking to consider those from
ot her prograns because there were so many unknown
variables. So, to try to keep things under control, we
made the decision as a group that we woul d just consider

those attenpts that a patient has undergone in our program
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But you can see, in these very young patients,
regardl ess of the nunber of enbryos having at |east eight
cells on Day 3, we can put back as many as four enbryos in
this patient group which is really aggressive in a young
pati ent popul ati on.

[Slide.]

This slide shows you the results of these
algorithns to date. You can see, in 1998, as | have said,
our triplet pregnancy rate was way too high, 11.8 percent.
As we started introducing the algorithns and refining them
you can see how algorithm No. 2 and 3--1 think No. 2, you
can see that the overall pregnancy rates actually started
to go down although we becane quite effective in
controlling our high-order nmultiple rate and there was a
| ot of unease anobngst the group because pregnancy rates
overal |l were going down and there is such pressure to keep
themup all the tinme, of course.

So then we went back and | ooked at all the data
again that we had achi eved over the previous eight-nonth
peri od between algorithm No. 2 and algorithm No. 3, and
were able to continue to reduce the pregnancy rate but not

mar kedly i npact on the overall ongoing rate.
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But, during the course of tine, and now al gorithm
No. 5, and it looks like algorithmNo. 6 is going to even
be nore effective, you can see that we have actually been
able to overall increase our ongoing pregnancy rate across
the board in the program and, neverthel ess, pull our high-
order multiple-pregnancy rate down.

It is nowat 4.8 percent. It is not O percent.
It is not the 2 percent that is reported in Germany or the
1.8 percent that is reported in the UK So we still have
a lot nore work to do in this regard but at |east we feel
t hat we have nade sone great inroads in addressing the
probl em and mai ntai ning the overall pregnancy rate for al
patients com ng through our program

[ Slide.]

In closing, then, it is fair to say that humans
have a | ow natural fecundity. That is a given. There is a
hi gh i nstance of oocyte anonalies that definitely increases
with maternal age. There are great inprovenents to be nmade
with respect to the controlled ovarian stinmulation regi nens
in order to maxi m ze oocyte yield and al so, very
importantly, of course, to maxim ze the devel opnental

potential of each and every oocyte that is retrieved.
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[Slide.]

There have been inprovenents in the culture
conditions. A lot nore work needs to be done to continue
to create in vitro environnents that better suit the
physi ol ogi cal needs of the human oocytes and enbryos.

There are refinenents in enbryo-sel ection techni ques which,
coupled with the use of effective transfer policies, should
continue to maxim ze the likelihood of a pregnancy while
mnimzing the risk of a high-order nmultiple pregnancy.

So, overall, there is a novenent in the field to
continue to increase pregnancy rates while, hopefully,
continuing to decrease the triplet and above pregnancy
rate.

| close, and | have never done this before--but |
cl ose by dedicating this lecture to ny triplets, Adam
Lauren and Daniel, who will be sixteen years old in
Decenber .

Thank you very nuch.

DR GUDICE | guess that is a real testinony
frombench to bedside, or the other way. Thank you very

much.
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Before we open the session to further discussion,
there are three individuals, | understand, who would Iike
to make comments that are limted, | believe, to five
m nutes each. These include Dr. Barry Bavister fromthe
University of Wsconsin, Dr. WIliam G bbons from Eastern
Virginia Medical School and also Dr. Gabor Huszar from Yal e
Uni versity.

Dr. Bavister?

Public Comments

DR. BAVISTER | would like to, first of all,

t hank the organizers of this neeting for allowing ne to
present a few m nutes, to nmake sone inportant points about
evi dence- based ART

[ Slide.]

First of all, I would Iike to establish ny
credentials for addressing this neeting because, |ater on,
| am going to make some somewhat critical remarks and
want you to think I have at |east some qualifications for
doi ng this.

Basically, | have been a reproductive biol ogi st
for thirty years, card-carrying one, anyway. A lot of ny

wor k i nvol ves nonhuman primtes, which is the point | want
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to enphasize. | also want to enphasi ze that the N CHD has
funded ny research continuously for alnost twenty-five
years and | amvery grateful for that.

| was a nmenber of the notorious Culture C ub,
whi ch has been nentioned several tines already, and | have
been a professor for about twenty-five years as well. |
currently serve as President of the International Enbryo
Transfer Society which is an organi zation representing
basi c researchers in enbryol ogy and enbryo-transfer
practitioners fromthirty-seven different countries.

[Slide.]

| was also privileged to work on the first
documented human in vitro fertilization with Bob Edwards in
1968 and ny lab in Wsconsin devel oped the first reliable
protocol s for nonhuman-primte | VP.

[Slide.]

Having said that, | want to add ny five cents-
worth to what Dr. Racowsky just so eloquently told us and
that is that the efficiency of current human IVP in vitro
production--1 hate the word | VF-but IVP is not very
efficient. According to the 1998 SART data, on a per-

transfer basis, the clinical pregnancy rate is 35 percent
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and this drops to 29 percent for live-baby rate which is a
consi derabl e | oss.

But, if one assunes, and all the rest of the data
are assuned, that three enbryos are transferred in each
procedure, and that is, obviously, an average, ball park
figure, then the CPR per enbryo transferred is only
12 percent. |If one | ooks at the nunber of enbryos
produced, let's suppose those are ten per cycle, then the
CPR drops to 3.5 percent and so on.

The final efficiency of human I VP or ART, if you
i ke, per oocyte retrieved and insem nated nmay be | ess than
5 percent. These hypothetical data ignore nultiple
pregnanci es but you get the point, that there is an awf ul
| ot of wastage, as Dr. Racowsky pointed out, in human ART.
The difference, | want to enphasi ze, between these very |ow
efficiencies and this very high efficiency is solely due to
the skill of the enbryologists in the lab for picking out
t he best enbryos.

But, since we really don't know too nuch about
how to sel ect the best enbryos, we need to give the
enbryol ogi st nore tools for doing their job better and

eventual |y raising this percentage.

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



[Slide.]

The current practice of clinical IVF or ART, in
the United States, operates virtually in the absence of a
base of ani mal enbryol ogy data for gui dance and for
verification of enbryo protocols. The reason for this is
that al nost all enbryo research supported by the U. S.
government is relying on rodent nodels, primarily m ce.

| do not want to say that this is bad science.

It is just that we need nore.

And, I'msorry; sone of these slides didn't get
xer oxed.

However, there are mmjor problens w th using
rodents as nodels for humans. Humans, of course, are
primates as are A d Wrld nonkeys. | have listed sonme of
them here. | don't have tine to go through them | would
point out that, for exanple, a major difference is the
centriolar inheritance. This work was |argely done by Dr.
Gerald Schatten. It would be quite inappropriate to use a
rodent nodel in order to study centriolar inheritance in
humans, for exanpl e.

You can read the rest, but there are clearly sone

very fundanental differences between rodents and humans
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such that we cannot extrapolate directly froma rodent
nodel to a human. | would say essentially the nouse is not
an adequate nodel for human ART. It is a very good basic-
sci ence nodel, but you can't just go directly froma nouse
to a human.

[Slide.]

| think that, because of these large differences,
| arge physiol ogical differences, in enbryology, it is
inperative, if we are to make progress, that enbryo
research relevant to human ART be conducted w th nonhuman-
primate nodels. But this is not happening.

Again, let's renenber that humans and nonkeys are
both primates and share many simlarities in reproductive
bi ol ogy, endocrinol ogy and devel opnent.

[Slide.]

The United States is very fortunate, or we are
very fortunate, because we have the best nonhuman- pri mat e-
research infrastructure in the world, by supporting eight
regional primate-research centers and spending well over
$50 mllion a year just to maintain them not to do

research, just to nmaintain them
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Al t hough these centers are well utilized for
di sease research, they are hardly used at all for
reproductive and enbryol ogy studies related to human
fertility and reproductive problenms. The reason for this
is that federal research support for nonhuman-primate
enbryo research i s al nbst nonexi stent because N H study
sections refuse to recogni ze the value of these aninals for
studi es on human reproductive probl ens.

| nst ead, these review panels tend, for the | ast
two decades, to divert enornobus anounts of support to nouse
research, much of which is intrinsically good, but, at the
time, they don't devote enough noney, if at all any noney,
t o nonhuman- pri mate research

| would say that, during the past two decades, it
is difficult to find any research studies relevant to hunman
ART invol ving nonhuman primates or to find any nouse- based
studi es that have directly hel ped the practice of ART in
humans. Again, | stress, nouse and ot her rodent research
has provided a |lot of very good basic data. The question
is, can you apply that information directly to human ART.

| think the answer is no.
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As a result, the practice human assi sted
reproductive technol ogy operates in a vacuum of basic
know edge about primate enbryol ogy so the success rates
have hardly inproved at all fromyear to year, only 1.4
percent from 1997 to 1998.

I n addition, as you know, there have been sone
egregi ous | apses of judgment by sone fertility clinics in
appl yi ng novel technol ogies to human ART that have been

i nadequately tested in suitable aninmal nodels, if tested at

all.

[Slide.]

Maybe | amjust blowing hot air. So, to support
this critique, | offer a sanple of reviews on nonhuman-

pri mate ART research proposals fromtwo different N H study
sections. The first one states that, "Mirine nodels are
pref erabl e because they reproduce rapidly, they are |ess
expensive while there are few uses for nonhuman- pri mate-
research nodels."

| think this reviewer has obviously summari zed
the situation very, very well and explains why reviewers
favor the nurine nodels and are agai nst nonhunman pri nat es.

But this attitude directly contradicts the slide | showed
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earlier explaining that rodents are not faithful nodels for
human reproducti ve bi ol ogy.

[Slide.]

This is a different review This is of a
proposal ainmed to exam ne a fundanental property of prinmate
enbryos using nonkeys as a nodel for humans, and that was
to investigate intracellular pHwhich | think is going to
be a major factor in enbryo developnent. This is directly
related to human ART. This proposal even proposed to use
human enbryo cul ture nedi a.

Summary of the review, "The major weakness is the
| ack of inportant significance, either clinically or
bi ol ogical ly."

So | want to enphasize that these what | consider
prej udi ced and hostile reviews of nonhuman-primte enbryo
research are the products of the NIH Center for Scientific
Revi ew whi ch, in ny opinion, has done an abysmal job of
supporting research into human ART and infertility problens
and whi ch, thus, has done a grave disservice to the
15 percent of the U S. population with fertility probl ens.

These kinds of reviews are not the responsibility

of NI CHD which has tried, for years, to support ART-rel ated
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research through targeted RFAs and ot her nmechani snms. But,
because the CSR reviewers dictate to the NI CHD which
proposal s nmust be funded through the standard ROl
mechani sm we have a case of the tail waggi ng the dog.

Few, if any, CSR reviewers are scientists who
work with nonhuman-primate nodels. In view of the strong
revi ewer prejudi ce agai nst nonhuman-pri nat e-enbryol ogy
nodels, it is not surprising that very few proposal s
i nvolving these inportant animls are funded by N H

Thus, we gather nore and nore information every
year about nouse reproduction nuch of which is irrel evant
to the human reproductive condition and | earn al nost
not hi ng about primate enbryol ogy which is nost definitely
rel evant.

As a direct result, a huge disconnection has been
generated in the United States between the collection of
basi ¢ data on reproduction and the clinical practice of
human ART. | |imt those remarks to enbryol ogy.

[ Slide.]

There are several areas of ART or enbryol ogy nost
urgently in need of research to assist clinical ART, sone

of which are listed here. You can read these. | would add
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to this--1 forgot one that appeals to nme, personally. | am
trying to objective--but that is the neasurenent of
intracellular ion honeostasis, calciumand pH which | am
sure is going to becone very, very inportant.

Two of the approaches shown here have already
been applied to human enbryos in ART w thout any basic data
for guidance or indications for their safety, essentially
perform ng experinments on human enbryos that were repl aced
into patients without any know edge of the |ikely outcone.

[Slide.]

My strong recomrendations are for the federal
governnment to heavily support nonhuman-primte research so
t hat basic information on primate enbryol ogy can be
obt ai ned and new technol ogi es for ART can be devised and
their safety and efficacy tested.

| also recommend, if | had the power, to allow
the NICHD to sel ect the conposition of the review panels
that are telling themwhat to find. This is not novel.
The USDA and NSF al ready do that.

| al so suggest that the U. S. governnment support
interactions between basic scientists and clinical

reproductive communities to bring themtogether to cl ose
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t he communi cation chasmthat exists in the United States
bet ween these two groups. This latter action should take
the form of supporting nore--there are sone already--
synposi a and wor kshops for exchange of information and
t echnol ogy which are present is occurring nostly through
the generosity of drug conpanies with interest in human
assi sted reproductive technol ogy.

Thank you.

DR. G UDI CE: Thank you for those thought-
provoki ng words.

| would also like to invite Dr. Huszar to conme to
the podium |If you would share your conments with us and
please |imt it to five mnutes so we have tine for further
di scussi on. Thank you.

DR. HUSZAR \While you get the slides activated,
| would just like to remnd you that we are all funded by
the NIH and, actually, ny research work on the spermatol ogy
which I wll present, which I wll show you, that, in fact
the part of the sperm selection for 1CSI, which is rel ated
to avoid mature spermw th aneupl oi di es, we have nmade a

maj or success to nmake advances in it.

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



So, at least, in the ICSI, acception of the fact
whi ch actually don't buy the ICSI procedure, at |east the
sperm sel ection seens to be taken care of.

[Slide.]

| would like to thank the NIH, Phyllis Lepperd
and also | see Mchael McClure and al so Donna Vogel, who is
not here, who hel ped ne during those periods while |I had
about five or six NIH grants subsequently after each other
to support my research

[Slide.]

What happened was that | cane into the sperm and
enbryol ogy fromthe outside of other areas of research
Wen | started to run the spermlab in 1986, | realized
that we should find, perhaps, sonething objective, a
bi ochem cal marker which tells us which spermis fertile or
which man is fertile.

What | have noticed, when we | ooked at creatinine
ki nase i mmunost ai ni ng, was that sone of the spernmatozoa
were perfectly clear-headed and the other one had a
di fferent nunber and different anounts of creatine ki nase
whi ch al so was rel ated to norphol ogy.

[Slide.]
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Essentially what happened was that when we | ooked
in the a human hem zone, and we | ooked at the
i mmunuost ai ni ng, we have found that, indeed, only those
spermat ozoa were binding to the zone which were cl ear -
headed. That gave ne the idea, which we proved the
bi ochem cal nmethods in a blinded study, that, indeed, the
sper mat ozoa whi ch underwent normal maturation and did not
have cytoplasm c retention probably has a different type of
menbrane which is part of the sperm devel opnent process.

[Slide.]

Addi tional information canme out of the data which
has indicated that it was a protein, which we didn't know
what it was, that, actually, we isolated that was an HspA2
chaperon protein which is known to be present in--you can
see ny imunostaining studies here--that in the presence of
t he spermat ocytes where the neiosis happens and al so during
the cytoplasm c extrusion during the |ast phase of
sperm ogenesis are actually al so expressed.

So there was a protein which gave an indication
that there is a relationship between the neiotic process
and al so the nenbrane of the spermto the extent that, if

this is mssing and the nenbrane is not fornmed and there is
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no cytoplasmc extrusion, there probably are al so sone
probl ens related to the neiosis.

In the paper of Biology of Reproduction, here are
the summary results which kind of indicates that when you
have an el ongated spermatid, you have two ways to go. |If
you have the HspA2 present, then there is going to be
cytopl asm c extrusion and the nenbrane is renodel ed form ng
the zona binding sites and also a site for hyaluronic acid
whi ch we di scovered which was very inportant because it
coexpresses in normal sperm These are the spernatozoa
whi ch have the normal neiotic process and have hi gh DNA
integrity which has been shown by a different paper.

But the inportant issue is here, that these
sper mat ozoa have never fertilized before the ICSI events,
the inception of ICSI, because of the fact that they don't
have the zona binding site and they don't have the
hyal uroni c-acid binding site.

So ny idea was, at this point, that we are going
to nmake solid-state hyaluronic acid and see whet her we can
actually separate these two ki nds of spermatozoa and
actually select the spermatozoa which is normally

devel oped.
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[Slide.]

So here is actually--this is a plate which
actual ly has been devel oped and created by a conpany,

Bi ocote, who actually took the pattern from Yal e and
licensed it. You can see that the spernmatozoa are sw nm ng
and it is coated in the area of the hyaluronic acid. These
are the spernmat ozoa whi ch presunably are the normally

devel oped, and I will show you the data.

[Slide.]

In fact, here is the method that you can take
that 1CSI pipette and you can take any of these spermatozoa
if you wi sh.

[Slide.]

Then I will show how this works. This is just an
exanpl e of fluorescent in situ hybridization. This would
be a normal sperm that it has an X and Y sperm Here is a
di som ¢ where you have one or two of the other and here is
a di ploid spermwhere you have actually two conponents of
the genetic material of the chronobsones.

[Slide.]

So here are the data. First, we have | ooked at

oligospermc nen. These are twelve noderate oligospermc
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men whi ch had a sperm concentration | ow but they were not
| CSI patients because, in ICSI patients, you may not have
enough spermto have statistical significance.

Essentially what happened was when we | ooked at
50, 000 spermor so in the control senen and about 10, 000
sperm whi ch were sel ected by HA, that we had about a five-
ti mes reduction of the disomy four tinmes, and the nost
i mportant point here is that we had a 4.5 tines reduction
of the six disomes which, in fact, is an increase 4.5
times in the I CSlI babi es.

| f you | ooked at the diploidy, we had about six
to seven tines reduction in the HA selected sperm This
was very exciting. Then cones the next one which was even
nore exciting, that we do the same thing in nornospernic
men. The idea is that the enbryol ogi st | ooks at a very
cute spermand picks it up, and the question is, can you do
it.

So here we have taken nornosperm c nmen who had an
average spermconcentration of 120 mllion and we put
t hrough the spermon the isolate gradient centrifugation
which is the state of the art for spermselection. Wen we

have done, again, the senen spread and we did the HA
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sel ected sperm we have found that the disomes, for

i nstance the autosomal disomes, were reduced to hal fway.
The sex disomes still were reduced about four tinmes and
the diploid is reduced about five times, so indicating
that, indeed, the HA selection works very well and that,
i ndeed, that can be actually introduced in the clinical
practice.

Al so, this HA-coated slide can be used for
reproductive assessnent of male infertility patients
because of the fact that, obviously, the sperm
concentration does not tell you whether the man is fertile
or the man has devel oped mature sperm

Thank you very nuch.

DR. G UDI CE: Thank you very much.

| would Iike to thank all the speakers fromthis
nmorni ng and invite our schedul ed speakers to please cone to
the tables here to participate in discussion. So, Dr.
Schatten, if you would join us up front, please, also.

Open Di scussi on

DR GUDICE dearly, fromthis norning, we have

seen an overview of the chall enges of assisted reproductive

t echnol ogi es including ani mal nodels, culture conditions
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and | amglad that there was a nention about the ethics of
culture conditions, and al so the chall enges of choosing the
ri ght enmbryo, choosing the right sperm

Mention was al so made about enbryo inplantation
potential and early pregnancy markers as markers of poor
pregnancy outcone. Pretermdelivery and preterm | abor
conprise one area but there certainly are others because we
know t hat wonmen from ART cycl es have increased risk of
preecl anpsi a, gestational diabetes and so forth.

The safety and efficacy of the techniques are
certainly very nmuch in our mnd and, also, the genetics
associated with infertility, with regard to fertility, per
se and also, on a larger scale, froma health perspective.
So we have really covered quite a gamut of issues.

| would |ike to open the floor to questions. Dr.
Schatten has a comment to make first.

DR. SCHATTEN: | would like to ask Dr. Racowsky
and the audi ence a question and that is, in the ART
comunity, we tend to do national or internationa
experinents before we have any reasons or even eval uation

mechani sms on these experinents.
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We are conducting one right nowin terns of
aneupl oi dy screening. You spoke about concerns about
whet her there are any benefits. W hear fromothers that
it appears as if there mght be benefits. This is one
exanpl e where | think, as a community, we should be able to
step up to the plate and say, okay, what do we need to know
now t o advi se our patients the best.

Are there nmechani sns for the federal governnent
to fund studies not on the actual biopsy of the enbryo or
the actual FISH, but the analysis of that data. Are there
ways, as a community, that we can say, this is an inportant
guestion. Lots of people have concerns. How can we go
forward? And, if we can't go forward, well, maybe we
shoul d just enjoy |unch.

DR. RACOABKY: | think you hit the nail on the
head. What clearly we need is an organized group that is
willing to coordinate the collection of data from
multicenters. It is only if one does that and you get the
nunber s hi gh enough so that you can really believe in them
that you can then start maki ng reasonabl e decisions as to

whet her the test is appropriate or not.
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We really don't know what the rel ationship, for
exanple, is between Day-3 FSH | evel s and the incidence of
aneupl oidy. There are sone papers that address it but they
are not extensive papers. This would give us sone idea, as
a marker, for predicting the quality of the oocytes com ng
fromthe patient.

Per haps there are subpopul ati ons of patients who
woul d benefit from aneupl oi dy screening but, as | said at
the podium | argue that, to take aneupl oidy screening as a
carte blanche test for all patients over a certain age who
are undergoing ART is sinply not appropriate and, in ny
view, not ethical because you are going to reduce the
pregnancy rates, or the chance of pregnancy, of a large
proportion of those patients because of the damage to the
enbryo, whether it be just a physical renoval of a
bl astonmere or, as we said earlier, with respect to the
pot ency of the blastonmeres and renoval of bl astonmeres which
wi |l conprom se the actual devel opnment of the enbryo, per
se.

So | woul d propose--and anyone in the audi ence
needs to help ne here, but | would propose a coordinated

effort to bring together data fromall centers in order to
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address very sinple questions such as the one | propose;
what is the rel ationship between Day-3 and Day-10 FSH rates
and aneuploidy rates in patients of different ages.

We don't know that. Until we have that sort of
information, we are sinply not in a positionto really
start eval uating whether the aneuploidy screening is
appropriate for subsets of patients or not.

DR. BRENNER Dr. Carol Brenner, University of
New Orleans. | would also like to comrent on the fact that
we know if we have tested all chronpsones, there is
probably a 70 percent chronosomal error rate in these
oocytes and enbryos. So here we are actually offering
patients testing before we have even done all the
experiments.

Again, | propose that we don't even do that unti
we actually assess all chronpsones and | ook at aneupl oi dy
rate versus inplantation rate.

DR. RACONBKY: Then | think another point to be
made, if | may, is the issue of npsaicismand whet her
aneupl oi dy screening down the road is actually going to be
help us to be able to predict a devel opnentally conpet ent

enbryo based upon the nobsaicismthat ensues follow ng that.
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DR. BAVI STER. Barry Bavister, University of New
Ol eans, also of Dr. Racowsky. Catherine, you gave a very
nice talk and you told us sonething we al ready knew, but
you explained it very sinply and very el egantly and that
i's, when you stinulate a patient, you recruit a |lot of
follicles that are probably defective and were designed to
becone atretic and die off.

It seens to ne that maybe all of the problens
t hat one encounters in enbryology with defective enbryos
and fragnentation and how do you sel ect the best enbryos
and so on may be created by the fact that you are
stinmulating the patients to produce a very |arge nunber of
oocytes, perhaps twenty, perhaps fifteen of which are
dooned anyway.

Per haps the approach needs to be to design
stinmulation protocols that produce fewer higher-quality
oocytes. | don't think that is being done right now. That
m ght make the enbryol ogist's job nuch better and the
overal |l pregnancy rate go up

DR G UDCE: Dr. Scott?

DR. SCOIT: | think this can be highlighted,

actually, answering Dr. Bavister's question, there are
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three papers in the literature at the monent. | find them
very, very depressing. It is taking this initial spurt of
t he whol e bl astocyst-culture concept to the next |evel
where there are groups out there who have converted their
entire prograns over to blastocyst culture.

If you go and you actually anal yze the data that
is presented in these papers, it is very, very poor. There
is about a 50 percent attrition rate of enbryos grow ng out
to the blastocyst stage and the maxi mum inplantation rate
of all those blastocysts--and this is now in nonsel ected
groups of patients--is 40 percent in the younger patients.
As you get into the older patients, it is |ower.

That is in two groups. There is a third paper
out there | ooking at natural cycles where the groups took
natural -cycl e enbryos and they put them back either on Day
2 or Day 5. There was a 50 percent attrition rate out to
Day 5 and the inplantation rates of those natural-cycle
Day-5 bl astocysts was about 40 percent. On Day 3, it was
about 20 percent.

On a per-oocyte basis, there was no difference
between Day 3 and Day 5 and it was in the region of about

10 to 12 percent inplantation which nakes ne go back to the
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ovary and say that it is in the ovary. W have got to get
nore markers in our oocytes, understand how to | ook at
oocytes and understand how to stinulate our patients and
pi ck out the right oocyte because the bottomline is we
still, even with the blastocyst, have an overal

i npl antation rate of 40 percent which translates into a
60 percent attrition rate.

You know, there is so much work that needs to be
done in markers there. That is just by dissecting out the
data. That is where nmulticenter studies could actually
hel p us.

DR. G UDI CE: Thank you.

Question in the back?

M5. PEARSON:. Cindy Pearson, National Wnen's
Heal th Network, for Dr. Schatten. You nentioned the data
or the hints of data that you have in nonkeys and possible
behavi oral effects. | wonder if you have done any
statistics to cal cul ate how many nonkeys woul d you need to
find actually significance in the differences and are there
t hat many nonkeys in progranms in this country that could be

| ooked at al together?
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DR. SCHATTEN: | think that is an excellent
guestion. lronically, we have the research resources in
our national primte centers but we haven't been conducting
the research. For exanple, Barry's nonkey, Petri, is
ei ghteen years old now. There are other nonkeys that have
been nmade by Don Wl fe's prograns and ot her prograns around
the country. These represent an inval uabl e research
resource that should be followed in a nore conprehensive
way.

To get at your question specifically, working
wi th our coll eague, Jim Sakat, at the Washi ngt on Nati onal
Primate Center and the Mental Retardation Center there, he
has done a power anal ysis and cal cul ates that we need ei ght
newborns of each sex; so that is eight females, eight
mal es.

In the first analysis, | think what m ght be
proposed is the conparison of natural or artificial
insemnation with ICSI and with ELSI, the I CSI being
ej acul ated, the ELSI being a testicul ar biopsy, and
possibly also with enbryos that have had bl ast oneres

renoved, as if in PG or for PGD.
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The reason | nmention this, and this is so
difficult because the work really is anecdotal at this
point. Wen we did those first studies with five enbryo
splits, and here what we did is we dissoci ated enbryos
trying to nmake artificial tw ns.

We ended up with five offspring. Two of these
of fspring are dying right now fromfailure-to-thrive
syndronmes. One has Cushing's. The other has sonething we
just don't know what it is. These are very small nunbers.
Maybe there is sonething about taking a newborn on I-5 from
Portland to Seattle through rush-hour traffic. | don't
know. But it is hard to know where to go with this kind of
nonhuman- pri nmat e out cone dat a.

Is this sonething that should concern us or is
this just, you know, bad karma. So, in the spirit of what
Barry was proposing, the way we look at it is that you
probably need around 64 offspring per year for a finite
nunber of years, five years or so, and you need to follow
themintensively two years after birth and then foll ow them
as they go through life and aging, not with the sane degree
of intensity but just to follow themso that you know if

t here are any inadvertent outcones.
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We have a funny systemw th our national primte
centers that, unless sonmeone is paying the per diem those
animals tend to go into other studies and are lost. In
fact, the taxpayer has paid a fortune for the gestation of
those animals and it would actually be a nbdest expense to
follow themlater in life.

Thank you.

DR. G UDICE GCerry, | have a question and
perhaps Barry could answer this or you can answer it or
soneone else in the audi ence. The point has been made t hat

the nouse is not a perfect nodel for primates in terns of

reproductive processes. | am wondering about behavioral.
DR. SCHATTEN: | wonder if | can first take that
and then Barry can also address it. | think all of us

support the enornous work that i s going on on the nouse and
nothing that I say, and nothing that Barry says, is to
underm ne the support for the nouse.

But I think, with mce and with nonhunman
pri mates, you have what you need for the preclinical
information. So there are tests of mce. For exanple,
there is the water-naze test that Waterson worked out where

mce learn where there is a little raft or they drown.
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That seens Darw ni an, but, anyway. Then you can test how
| ong they renenber that.

It is a reasonable test of cognition in mce. It
turns out that mce that are produced fromdifferent
culture nedia or also fromICSI, and this is unpublished
work from Ri chard Schultz and Maurizi Bartol one, have
chal | enges on the water-nmaze test.

Also, ICSI nale mce of a very select inbred
strain are | ess anxious than IVF male mce. Now, for ny
own famly, | think | would prefer |ess anxious nales but,
as a popul ation, we may not want to go there. It is
chal l enging to know to extrapolate froma reduction in
anxiety in an I CSI nouse to our own kids.

It is weird because | think all of us neurotic
with our owmn kids. They are all nutations. Sorry. But to
have clinicians either saying this work is imediately
i mportant for ART practice or rejecting it, | think, either
under enphasi zes or overenphasi zes it.

| think, as a community of kindred spirits, we
need to get the science, evaluate it in the context of what
we want to know and then digest it ourselves before we |eft

peer-review journals |i ke USA Today cover it.
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DR. d UDI CE: Thank you.

Yes; conmment in the back?

MR. POLLARD: | amColin Pollard, Center for
Devi ces and Radi ol ogi cal Health, FDA. This is really
directed to Dr. Biggers. | was intrigued by your comment
t hat you thought it was unethical for doctors to treat
enbryos wi t hout knowi ng the specific concentrations.
Actual Iy, you were tal king about specific concentrations of
t he individual conponents of nedia products fromthe
various manuf acturers.

That would inply to sonebody |ike ne, from FDA
that that is sonmething that we should require manufacturers
to do. It is not sonething that any of the professional
soci eti es have approached us about, ASRM SART, whatever.
Any particul ar thoughts?

The one thing that does conme to ny mnd is there
are academc interests that are different fromclinica
interests. That is certainly sonething that we at FDA have
to consider as well as manufacturer sort of proprietary
interest in these different products.

DR BIGEGERS: | don't think I can any nore than

what | said before. To nme, | find it abhorrent using
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sol utions of unknown conposition to expose enbryos and
cells.

DR. BAVISTER. May | add sonething to that? |
find it also abhorrent, taking Dr. Biggers' comments one
step further, that manufacturers nay sonetines add
conponents that they do not report, such as growth factors.
G ven the enmerging informati on on gene expression in
enbryos being altered by different culture-nedia
conponents, | think this is terribly alarmng and | think
it would be very nmuch a concern to the FDA as well as to
clinical communities to be using nedia whose conposition
t hey do not know.

DR. A UDICE: There was a comment here?

DR. LEESE: Henry Leese, York, UK | wll be
tal ki ng about sone of these issues tonorrow norning, but
just one, as you nove to follow up and al so reducing the
nunber of enbryos for transfer, | would urge you to talk to
t he Scandi navi ans because they tend to be way ahead of the
ganme here, the Nordic countries, Norway, Finland, Sweden,
Denmar K.

They are noving quite rapidly to single enbryo

transfer now, both in the fresh cycle and then in frozen
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cycles. It may be significant that nmuch of treatnent is
free there and so it doesn't cost the patient. Secondly,
they are very strong on follow up.

There is a culture there that is different from
here and in the U K that followup is inportant. | think
the sentinments about follow up is so |audable, but it wll
require resources. They will also require conpliance. You
could have, as it were, voluntary follow up.

In the U K, with aneuploidy screening, it is
mandat ory because you get a license in the HFEA and you
have report your results. So we can follow that up. The
nunbers will be very small and to do it on any big nunbers,
you need bodies like the IH the ASHRA, the European
groups, the Austral asian. They are not research
organi zations, thenselves, and so noney would have to be
found to do these studies--not vast sunms, but noney woul d
have to be found.

DR. RACONSKY: May | just nmake a comment
regarding the single-enbryo transfer. | think you have to
put it in the right context. As a governnent and as a
country, you have to agree what is an acceptabl e pregnancy

rate per cycle. In Germany, the 2001 data shows that
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ongoi ng--wel |, the actual live-birth rate fromone ART
cycle is 21.7 percent which is of the order of 15, 16
percent |ower than our data | think wll show in 2000.

DR. LEESE: It depends on how you express the
dat a.

DR. RACONBKY: This is by cycle start,

21.7 percent by cycle start. As | said earlier, their
triplet and above rate is only 2.3 percent or so.

DR. LEESE: Yes.

DR. RACOMNBKY: If the live-birth rate is
acceptable for that country, then, yes, as a group, we can
agree to go to single-enbryo transfers now. But, given the
constraints on our abilities to select enbryos
appropriately and the constraints that are defined by the
still suboptimal culture environnments, we are not going to
be able to achieve the pregnancy rates that we achi eve
today in the United States with putting nore enbryos back
if we do a single-enbryo transfer.

DR LEESE: | think is it conpounded by the
effects of multiple births, obviously. | think Anne
McLaren had a remark on maybe European things. Sorry to

take the chair for that one.

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



DR GUDICE W have tinme, actually, just for a
coupl e of nore coments. Dr. Schatten and then one nore in
t he back.

DR. SCHATTEN: Just a quick comment on this. Al
of our goal is one healthy baby from one egg from one
enbryo. There are different ways that we are trying to get
fromA to C and sonetinmes we are going through the rest of
t he al phabet. | al nost wonder whether there m ght be a way
to do a single enbryo transfer on Day 3 and, within the
next 48 hours, develop a marker to know whether that single
enbryo is show ng any signs so that you could then have an
option of either a second enbryo on Day 5 or not.

DR GUDICE That is part of the Holy Gail.

Yes; in the back?

DR. BUCK: Cernmai ne Buck, Epidem ol ogy Branch of
NICHD. | would like to thank all of the presenters for a
very thoughtful and exciting norning. | want to address
t he overarching concern that | think all the presenters
have raised and that is the potential health and well -being
of children and couples involved in treatnent.

My perspective is a little bit different. |

woul d i ke to suggest to the ART community that the
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probl ens that you face with respect to follow ng coupl es
and children long-termreally aren't all that different
from ot her aspects of clinical care.

It is inmportant to keep in mnd that sone of
t hese i ssues about variations in practices, m ssing data,
actually can be addressed with sonme of the newer
nmet hodol ogi cal and statistical approaches that are
avai | abl e.

So | guess ny comment really is twofold; one is
that, to answer these questions, and | concur that these
guestions are paranmount for our society, there will have to
be col | aborati on across practitioners and sites. W have
to get rid of this fear of ranking, even though it is done
for other clinical treatnent nodalities, and also | think
we need to begin to think about the m ninmal dataset that we
really need to begin capturing and recogni ze that wl|
change over tine so that we can really provide the
important information and give a full informed consent to
coupl es engaged in these treatnents.

DR. G UDI CE: Thank you for that comment.

The | ast conment by Dr. Lanb.
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DR. LAMB: Can | just respond to that quickly. |
hope that, in ny talk--1 was asked to address sone of these
problens but | really think that one of the nmajor problens
is to know what you need to follow up with. The reason we
can't do that properly is because we don't know the causes
of the infertility.

So ny concern is that if we are looking sinply as
t hese babies for a year or two years, five years
devel opnent al defects, sonething |ike that, that is
sonething that is fairly easy to neasure.

But if we are | ooking at cancer devel opnent at a
very early age, if we are looking at triplet repeat
di seases, things that occur in mdlife, it is very
difficult to follow that up

Now, those are two exanpl es where we have good
reason to be concerned based on other data that | didn't
show you, but who knows what else to | ook at because, if
you saw all of those genes, those were the tip of the
i ceberg. There are nmany, many people who have simlar
phenot ypes but different gene defects | eading to those sane

phenot ypes.
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So we don't have the technology to properly
di agnose themright now Therefore, we don't know what to
follow up. | guess that was ny bigger concern. The other
things that | nentioned are problematic. They are not
i nsol vabl e.

| really see the |ack of our understanding of the
infertility as being the major problemto follow up.

DR. d UDI CE: Thank you.

| think the cormments, though, on the epidem ol ogy
and the techniques that are available are very, very
relevant as on the clinical side, we tend to think that the
wat ers are just too nuddy to even deal wth.

So | would like to conclude by thanking all of
our speakers for a wonderful session this norning. W are
goi ng to reconvene at 2 o'clock. Thank you all

[ Wher eupon, at 1:00 p.m, the proceedi ngs were

recessed to be resuned at 2:00 p. m]
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AFTERNOON PROCEEDI NGS

[2:00 p.m]

Soci al, Ethical and Policy |Issues and ART

DR WOOD: Hi. [|I'm Susan Wod, Director of the
Food and Drug Adm nistration Ofice of Winen's Heal t h.
am going to be conoderating this session. But, given the
nunber of speakers and the way it is organized, ny
conoderator, Kristina Borror, will be noderating the first
half and I wll do the second half.

Greg Koski was not able to be here due to trave
commtnments that have cone up but we are delighted to have
soneone here fromthe O fice of Human Research Protection

DR. BORROR It is my pleasure to be able to
noderate the first part of this session. W are going to
have sone very great speakers the rest of the afternoon.

When | first found out about this conference and
t he subject matter and the kinds of tal ks that were going
to be happening, a | ot of issues were brought to my m nd
about things that could possibly be discussed. Those
i nclude the boundari es between research and i nnovative

practice and the jurisdiction that the federal governnent
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has to regulate a lot of this practice and lots and |ots of
i ssues surrounding infornmed consent.

In addition to sonme of those issues, the first
three panelists, in particular, are going to discuss issues
surrounding kinship in the offspring of assisted
reproductive technol ogi es; risk-benefit, a weighing that
patients and research subjects need to take into account
when t hey are making deci sions about whether or not to
undergo sone of these practices; issues surroundi ng oocyte
donors; and, also, issues of justice.

So, without and further ado, | would like to
i ntroduce Alta Charo who cones to us fromthe University of
W sconsi n Law School

DR. CHARO  Good afternoon. | think sone of you
may di sappointed, others nay be relieved, that there is no
power poi nt or other audiovisual aids for this presentation.

My involvenment in this area | think of as being
an object lesson to why setting policy is going to be so
chal l enging for the people in this roomand for the people
in the general public who have an interest. Back in the
m ddl e ' 80s, when | was working for the now defunct

Congressional O fice of Technol ogy Assessnent, | becane

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



what | think is, to ny know edge, still the only person
ever funded by Congress to tour California sperm banks.

| got to tell you, working for the governnent is
so much fun.

This was in the context of our OTA report on
infertility and reproductive technol ogies. Wthin that
report, although | was the | egal analyst for the whole
report, | was the study director just for the artificial
i nsem nation study that we did.

In the course of that study, | had occasion to
come over to FDA and visit the infanous building up in
Rockvill e, the Parklawn Building, to talk wi th sonmebody,
and | really wish I could renenber who it was with whom I
spoke about FDA' s plans back in 1987 for the regul ati on of
sperm donation, just in case you think these things nove
qui ckly.

The conversation was fascinating because, as we
di scussed this, we realized that even with artificia
i nsem nati on by husband, there were issues raised about
whether to treat things differently when they were in a
medi cal context as opposed to a purely private context;

exanpl e, screening for viral transm ssion and potenti al

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



screening out fromthe suitable pool of people who would be
hel ped with artificial insem nation by husband those nen
who carried a transm ssible virus. HV was, of course, on
everybody's mind at the tinme, keeping in mnd that in a
purely private setting, there would be no such screening or
warni ng for the spouse.

When we nove on to artificial insem nation by
donor, it became clear that it quickly got even worse
because, while viral screening m ght be sonewhat
uncontroversial, as soon as you got into genetic screening
of the donors, it got very sticky. Mybe everybody in the
United States would agree that there are certain genetic
di sorders that are so devastating and so |ife-shortening
for the newborn that it is sinply pointless to have such a
man be a sperm donor.

But there are a world of conditions that lie
bet ween that and what woul d be consi dered a benign set of
genetic traits associated with a typical donor. As soon as
t he FDA considers anything having to do with genetic
screeni ng as opposed to viral screening, it is, per force,
entering into governnent-based judgnents about genetic

fitness for parenthood, albeit, in this particular context

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



of nedically assisted parenthood but, nonethel ess,
gover nnent judgnent about fitness to parenthood. This was
totally reactive.

It didn't surprise nme that regulations didn't
energe quickly and it didn't surprise ne when | saw the
proposed rul e on donor suitability that its focus was on
things like viral transm ssion because this is, obviously,
a difficult topic.

Because of that first experience, it doesn't
surprise nme, as we | ook across what | amgoing to outline
as being several kinds of thematic areas of concern, that
it is not an easy area for the federal governnent to
intervene. | would also Iike to sinply note that it is an
area in which there are many ot her avenues for intervention
so that not only federal intervention exists as a way to
shape the experience of reproductive technol ogy depl oynent
in the United States.

| also want to say, by way of introduction, that
| am going to outline asserted problens w thout offering ny
own judgnent about whether these are real problens or not.
| amgoing to | eave that to the people who are focussed on

the enpirical information and want to nake argunents from
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their own sets of values about whether these are things we
should worry about. | amsinply going to note that these
are areas that sone people are worried about and outline
sonme of the possi ble ways they can be tackl ed.

Let ne take the first. Thematically, and it is
particularly brought out by this norning's materials, there
have been concerns rai sed about the speed of innovation in
this area and the rapidity of its deploynent in the
clinical setting and the relative absence, it is asserted,
of basic animal research or of carefully scal ed-up human

research supporting this.

Again, | amnot going to nake a judgnment whet her
| think that criticismis valid. | just want to note that
it is one that we have heard nmany tines and will probably

hear agai n.

There are a nunber of ways that this can be
addressed, each one of which has its own speci al
chal I enges. (Qbviously, one of the nost efficient ways of
addressing this is to have federal funding for the basic
research because this provides an incentive for nenbers of
the academ c and clinical comunity to begin to think in

ternms of rigorous systematic protocols that allow them
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while offering innovative care, to do it in the context of
formal rigorous research that |lets them naxi m ze what they
can use for the next generation of patients.

It allows for a nore systematic approach and, in
its idealized fashion, it may allow for each particul ar
protocol to anticipate other protocols and coll ect
addi tional information; for exanple, the presentations
about genetic characteristics of the fathers in these
infertile couples and the frequency with which there are
vari ous disorders, not necessarily being picked up every
pl ace around the country when they do their clinical care,
is the kind of thing that m ght, in an organi zed research
community, be routinely included as part of research
protocols even where that is not really the focus of the
research as a way to continue to amass rather conprehensive
dat a.

This is, however, probably a foolish thing to be
t al ki ng about because we know that, in the current
political clinmate, there is literally zero chance of
federal funding for this kind of basic enbryo research when

we are tal king about human materi al s.

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



Now, the second possibility, and it was all uded
to by Jill Warner this norning, has to do with direct
regul ati on of these technologies via CBER  There are many
things that CBER can certainly do. O course, sonme of it
is work on basic tissue practices and on facilities and
even on facilities licensing. Al very general good-
practice materials are fairly unprobl ematic.

I n, however, |ooking at a particular technol ogy
and asking is this a technology that has nmet the FDA' s
ki nds of standards for a positive benefit-to-risk ratio, |
think we begin to see sone of the very special dilemas
that are posed in the area of reproductive mnedicine.

FDA does this all the tinme. Wen deciding when a
new drug or new device is going to be approved for narket,
this kind of risk-benefit balance is typical. But it
usual ly takes place in a very narrow environnent in which
the risks and the benefits flow to the sane person.

Al though it does challenge our kind of |ibertarian nyth
about the United States, that the governnent has any role
in preventing people frommaking a choice to take sonething
for their own benefit even though there is very little

chance it wll succeed and a very high chance it wll have
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sonme side effects, even though it raises those, in general,
we have cone to accept the idea that the governnent has an
appropriate role in protecting us fromour own ignorance
and foolishness in this very conplex fear.

And it acts as a gatekeeper. Even there, not at
all uncontroversial, |ooking at the drug recently having to
do with irritable bowel syndrone; right? But, nonethel ess,
a very classic kind of bal ancing where the risks and
benefits are to the sane individual.

The di l enma posed by reproductive technologies is
that the benefits flow to the prospective parents who are
trying to conceive. But the risks flownot only to themin
the formof failure or side effects, but also to potentia
of fspring who mght find thensel ves born with conditions
that are unfavorably for a full and happy life.

How nmuch of a risk, of course, is a problem
because we can't answer it due largely to item No. 1 which
is the lack of funding. W can answer it slowy nore and
nore frequently now as we get experience fromthe clinical
worl d and retrospective | ook at the data, but, nonethel ess,
there is this problemof a kind of asymmetric distribution

of risks and benefits.
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What to do. It does seemto ne that this is an
area where we mght want to think about | ooking at other
situations, and there aren't that many that cane to mnd as
| was preparing this talk, but other situations where the
ri sks and benefits don't flow to the sane person and ask,
how do we approach these probl ens.

There are two that came to mnd i nmediately for
me. One is very current and that is the vaccine situation
i n which one of the dil enmas about the snall-pox vaccine is
that, although it confers a benefit of resistance to the
person who receives it, not only does the recipient have a
side-effect risk but there are people around the recipient,
particul arly i mmunoconprom sed people, who now are going to
be at risk by virtue of sonebody in their vicinity having
j ust been vacci nated, and how do we bal ance this kind of
risk and this kind of benefit.

O, perhaps, considering that so many of the
benefits of hel ping people to have children with these
t echni ques, hel pi ng people to have children gestationally
or genetically or psychol ogical and enotional, maybe it
makes sense to look in the psychiatric area and | ook for

exanpl es of drugs in which there was a tradeoff between its
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efficacy at making sonebody no | onger any kind of threat to
society--this is, obviously, a very small, tiny portion of
the nentally ill comrunity--versus the benefits of the drug
to the individuals, thenselves.

Do we have exanples in which we were thinking
about public safety being traded off agai nst the drug being
nore easily tolerated or sonmehow ot herw se advant ageous
fort individual.

But it is this kind of dilenma that | think lies
at the heart of the risk/benefit analysis here and because,
in that risk/benefit analysis, the FDA woul d necessarily
al so have to nmake sone val ue judgnment about how i nport ant
it is for people to have children that they are either
gestationally or genetically related to, a val ue judgnent
that is really not one that is anenable to sone kind of
scientific inquiry but is really very personal judgnment and
one on which there is wide diversity of opinion in the
United States.

| would hazard to guess that even what seens |ike
the nost classic of FDA activities which is to take
sonething |like, for exanple, cytoplasmc injection. |

forget the term nol ogy you are now using, ooplasmc
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donation--to take just that one exanple and |l ook at it and
ask what would the classic kind of thing be; it would be to
do a risk/benefit analysis and ask is this really ready for
prime tine.

Even that would not be all that sinple because,
buried within it, is this dilemua of the bal anci ng of
benefits to the prospective parents and how strongly do we
val ue that benefit. That has been a fight within the
infertility conmunity for years, to get people to take
their problens seriously and, at the sane tinme, how do we,
t hen, take whatever value we assign to the fulfillnment of
their aspirations, how do we bal ance that agai nst risks
that are inposed, in part, on third parties that have, in
no way, been party to agreeing to this kind of endeavor.

Before I nove on fromthis question of the
i ntroduction of techniques, let ne just nention that there
were two other, at |east, areas where you can have a strong
i nfl uence on the speed and style of introduction of
t echni ques.

One has been hinted at here and that is
post mar keti ng surveillance or sonme kind of post-care

surveill ance which is not forbidden under any kind of
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restrictions about enbryo research--here are certainly no
restrictions on the use of federal noney for this--and

m ght help to clarify, for a nunber of people, whether or
not there are significant problens occurring at an el evated
rate anong the offspring or anong the parents who underwent
t hese procedures and put to rest sonme of the questions in
this area that continually get asked.

The last, and this is one where |I know t hat
everybody here with an MD. is just going to go whew and
they are not going to want to listen to anything el se |
say, is the tort system For those people whose goal is to
severely slow down the rate of innovation and depl oynent in
this area, a very effective tool is to work wwth the tort
system

Currently, medical mal practice is handl ed under a
negl i gence standard. That means that you ask did the
prof essional act in a way that is consistent with the
standard practices of the field. |In the reproductive
technol ogi es area, that is a very difficult question to
answer because the standards are constantly evolving. In
some ways, you can al nost say that there is al nost no

standard with the really frontier treatnents like the first
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cytoplasmc injection. How could you have a standard for
sonmething that is absolutely new?

So, using a negligence standard, coupled with the
fact that the prospective parents typically, even given the
inperfect information, will say, | accept the inperfect
i nformation and accept those risks, acting as a kind of
bl ock in the causal chain of events and, finally, outcones
whi ch may not appear for nmany, many years, thereby running
into sone technical problens having to do with statutes of
repose and statutes of Iimtations in sone states,
coll ectively nmeans that the nedical mal practice system
based on the negligence standard does not really do nuch by
way of regulating through the tort systemin this area.

You shoul d recogni ze that the tort systemis
about regulation. It is not about regulating by directive.
It is about using the economc effects of litigation and
judgnments and settlenments to create a new set of incentives
and di sincentives for behavior. So it is a form of
regul ati on.

|l magine, if you really wanted to shut down
i nnovation fast, what you would do is you would nove from a

negligence standard to a strict liability standard; that
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is, we know that there are always bad outconmes despite the
best possible practice in everything, whether it is in
blasting a building or it is in driving your car.

But, when it is blasting a building, we use a
strict liability standard in which, if there is a bad
outconme despite every bit of care, you still w nd up having
to pay the danages. Wwy? Because there are sone areas of
social life and activity that, as a society, we have
deci ded, through our courts or our legislatures, are things
that ought to internalize all the costs of the injuries
that they spread around the world because we only want them
to proceed if they are so valuable to society that they are
not only profitable, in and of thenselves, they are
profitable even when they take care of the people who were
injured despite their best efforts. No noral judgnent
here; purely an econonm c judgnent.

| f you had strict liability inthis area and if
you coupled that with the renmoval of these kinds of
obstacles having to do with the parental consent or the
statutes of limtations, what you woul d have done is you
woul d have said to practitioners, you are not going to do

this unless you are so confident that you are going to have
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a good outconme that you are willing to take the risk you
will have to pay for a bad one.

That is a huge disincentive. |In the end, because
everybody is insured, it would mean the insurance conpanies
becone the regulators. So, again, wthout suggesting that
there is or is not a problemin terns of the rate of
i nnovation here, | would say that that, for people who
t hink that innovation is out of control, needs to be
stopped, we want to shut all these things down, doing the
nth degree of tort reformis probably your nost direct
route.

For those that wish to sinply increase the
quality of the information and allow for the usual typica
ki nd of medical self-regulation through professiona
soci eti es and professionalismanong nenbers, it would be
federal research nonies, not soon, and post narket
surveil |l ance.

For those that want to take a stab at having sone
governnent intervention in the speed of particul ar
t echnol ogi cal innovations, it would be through direct
regul ati on of sonmething |like a particular new techni que

granting that there it will not be easy because there w !l
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be trenmendous debate over the val ue judgnents that are
enbedded in those risk/benefit anal yses.

Now, |et ne nove on to sone of the other
probl ens--1 see | have used about fifteen m nutes of ny
ti me--because there are a nunber of them and sone of them
really don't have much at all to do with FDA in particul ar
and sonetines not nmuch to do with the federal governnent.

One of the nore w despread concerns expressed in
this area ever since the early 1980s is sonething that gets
at a kind of m sh-mash of exploitation, comobdification of
t he human body, comrercialization of human enotion and the
distortion of famly relations.

| put themall together because they are all kind
of mutually reinforcing concerns but they could be
separated if we have as nuch tine as |ike a senester course
of reproductive technol ogi es.

Agai n, wi thout suggesting that | agree or
di sagree with these concerns, let ne just say they are
going to be raised over and over again. Again, there are
many ways to begin to address them One is to |ook at,
fromthe point of view of the tissues and the body, the way

in which body tissue is noved from person to person.
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We have a systemnow that calls itself donation
in which sonme paynents are made for actually out-of-pocket
expenses. Oher paynents are made that are substantially
| arger and probably do serve as incentives that go far
beyond t he usual out-of-pocket. This is happening in the
context of sperm where the production and collection is not
pai nful --enbarrassi ng, perhaps, but not painful--to eggs
where it is very unconfortable and where there are repeated
guestions being asked about the long-termhealth effects,
al t hough not yet confirmed that there are intermttent use
of these drugs.

Finally, surrogacy in which we are talking about
t he nost profound use of the body because it happens over
many nont hs and has, of course, a particularly significant
enoti onal inpact.

Now, if you were to regulate or prohibit the
sale--let's just talk about tissues--of eggs and sperm you
woul d have a trenendous inpact on several of these itens
having to do with conmodification, et cetera, that | was
tal ki ng about. But the question is what is the goal. |Is
the goal here to regularize the procedure, to facilitate

t he depl oynent of reproductive technol ogies while

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



sinmultaneously elimnating the actual or the possible
probl enms of exploitation and distortion of human enoti on,
et cetera?

If it is sinply to regularize while mnimzing
the possibility of these other problens, then, certainly,
you mi ght be | ooking at regul ations that have to do with
the scale of the paynents or the kind of infornmation people
have before they are allowed to decide that they want to
have their spermor their eggs used by ot her people.

| f your goal, however, is to severely contract
t he scal e of reproductive technology activities in the
United States, what you would want to do is you woul d want

to ban all nonetary transfers here. Doing that neans that,

al t hough you will not shut it down and you will not be
making it illegal, you will certainly nmake it nuch nore
difficult.

You will also do sonething else that is rather

i nteresting because now, where people can obtain ganetes
from strangers that they never neet because of the system
of donation-sale that we have, you can have peopl e engaged

in these activities with a m ni nrum of enotional involvenent
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with these third parties who remain these kind of anorphous
i nvisible creatures.

But if you noved away from paynent for ganetes,
chances are you would nove to a systemin which nost ganete
donation woul d cone from people who are known to the
couple; famly, close friends. That neans that you add a
whol e new enotional dynamic. There are people who woul d
argue that that is an excellent thing because what it does
is it recreates the actual enotional dynamic of famly
maki ng.

Just as when you have sex outside of marriage and
you m ght conceive with sonebody, or you conceive with
sonebody and then you divorce them and life is nessy and
famlies are nessy and these are the enotional ties that
bind and that that is a good thing, other people would
argue quite the opposite and say this is a horrible thing.

The sane argunent, by the way, goes on in the
area of organ transplant in which sone peopl e have argued
that organ transplant fromfamly nmenbers is a horrible
t hi ng because of the enotional pressure that the healthy
famly nmenber feels to step up to the plate and be

altruistic and allow his or her body to be cut open and a
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ki dney renoved or a liver |obe renoved, et cetera, and that
this is really a way to manufacture dissent in famlies
wher e there hadn't been any.

So very different results. But, again, try to
t hi nk t hrough what your goal is--is it to shut down this
area or is to sinply regularize it will determ ne what you
want to do in the area of the market in human tissue.

Simlarly, with the contracts for surrogacy. |If
you want to regularize it, which certainly hel ps people, no
matter what the rules are you pick--alnost any rule is
better than no rul e because chaos is nore enotionally and
legally draining than certainty. |If you want to,
therefore, facilitate and regularize, you would regul ate
the contracts, nake it very clear when they are
enf orceabl e, when they are not.

I f what you want to do is slow this particul ar
techni que, what you are going to do is either leave it a
total wild west or you will prohibit any kind of
enforceability for these contracts.

Note, by the way, that whereas the sale of tissue
is, in fact, a federal question although one that woul d

have to be handled with | egislation, not just by
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regul ation, things having to do with contracts and famly
| aw - and, by the way, defining the kinship rel ationships
also falls into this category, whether your goal is to
regul ari ze or to deter. Those are state |aw questions. So
a state that wants to shut down this industry a little bit,
they are going to wite their state aws and nake it very
clear that, no matter who carried sonebody to term and no
matter who intended to be the parent, that you can never,
ever, ever, ever get the genetic parents out of the
picture. You can never, ever, ever, get the gestational
parent out of the picture. |In other words, you can't use
private arrangenents to make certain people who were
bi ol ogically involved in the conception magically
di sappear.

O her approaches, however, don't want to use
ki nship aw to both break new ground in famly law or to
sl ow t hese technol ogi es but, instead, sinply want to
regul ari ze so that people can proceed with a m ni num of
fuss and a m ni num of uncertainty which, by the way, is
probably a good thing for the kids who are often at the

center of the battles that devel op.
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Looking at the tinme, | amgoing to skip over the
next which is the commodification of enbryos and the
destruction of enbryos and the dispositional authority over
them | suspect sone of the other speakers may touch on
this but | am happy to cone back to it afterwards.

Let me just go to the last kind of big area that
| think is one that is not particularly appropriate or
anenable to a quick fix, particularly an FDA fix. That is
what | amgoing to call the kind of eugenics concerns.

They really take on two different forns. One is the
selecting against form that is, people who are going

t hrough |1 VF and have extrauterine enbryos now have an easy
add-on. If | amconceiving through natural intercourse, it
woul d take a | ot to nake nme want to abandon what is fun and
cheap and private and do sonething that is expensive,
difficult and in a doctor's office.

But if you are already going through |IVF and you
have already got the enbryo outside the body, here is an
easy add-on; let's do PGD. So this is certainly going to
be the first target market.

Question; PG for conditions that are |lethal or

severely disabling early on in the newborn's life, there is
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sone distress in sonme quarters at the thought of any enbryo
not being used, but there is not a |ot of distress about
that particular choice once one accepts the idea that every
enbryo is going to live.

But, of course, with the announcenent, oh, it
nmust be ei ght nonths or so ago, about the use of PCGD for
t he prospect of an early-onset Al zheiner's, approximtely
thirty, forty years down the road. This was al
probablistic, of course--came a kind of reprise of the
debate about what is going to happen if we go too far.

What is it that we are going to be screening
against? Are we going to be screening agai nst everything?
O course, | followthis with great interest know ng that
if they could have di agnosed half the things | have got, |
certainly woul d have been eligible for that kind of
screening, nyself and | suspect a fair nunber of you all as
wel | m ght have been screened out.

The trouble is this is not really an FDA issue;
right? You can check a technique like PG for its ability
to accurately diagnose a particular condition or to
accurately diagnose it w thout reducing the viability of

the enbryo unduly. But once you get into the question of

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



appropriate uses, which you mght be tenpted to do in the
ri sk-benefit area, you are now very squarely into an area
that is really about social judgnents as opposed to risk-
benefit judgnents.

We have a lot of history here. In the abortion
area, still on the books in much of Continental Europe, is
technically the notion that abortion is a crimnal act that
is excused "only if." In some places, still, "only if"
certain kinds of particular conditions are net or certain
ki nds of sign-offs are obtained from doctors.

So we know that the same kind of thing took place
inthe United States. W know, in the area of artificia
i nsem nation by donor, that the physicians acted as
gat ekeepers to single wonen, to gay wonen and particularly
to single gay wonen, noncoupl ed gay wonen, saying that this
is really not for you

Yet, these are judgnents about the social aspect
of this nedicine; that is, who really has sonme kind of
entitlenent to be a parent. |Is it anybody? O is
parenthood a privilege? | amnot talking norally, | am

tal king now | egal |y, because we can all agree that
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parenthood is a privilege when it conmes to tal king ethics,
but that really doesn't get us very far

But is it a privilege or is it an entitlenent?
If it is an entitlenent, then how we nmake the distinction
bet ween those for whomit is no | onger an entitl enent
because they have a characteristic that we consider to be
t oo dangerous for their children or because they are too
unwi | ling to accept children however they may turn out
wi t hout this kind of screening.

In the end, notice, because, in the selecting
agai nst, unless you are going to believe that it is a harm
to any enbryo not to be selected, and that is different--
but if you are going to look at harmas, like, living with
a problem the sel ecting agai nst doesn't harm anybody
directly. A child is born free of a particular condition
because that is the way that child' s enbryo was
constructed. The child who woul d have the condition just
never gets born.

So is about harns not to the children, but it is
harns to society. It is a harmto the collective norality

of the tolerance for people with disabilities, et cetera.
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Simlarly, the flip side, the selecting for and, in the
nore kind of science-fiction notions, the enhancenent.

Again, no harmto a particular child who is born
after having been specifically selected or enhanced; the
concern has to do with the exacerbation of inequities in
society, the concern that we will have a class of people
who have access to all this fancy medicine and are going to
wi nd up producing only children who are not only free of
defects but, at a future day, are going to have certain
qualities enhanced and the rest of the nmasses will produce
t he pl ebei an undercl ass, a biological and well as soci al
under cl ass.

But these are questions about social inequality
that may not be possibly addressed at the | evel of federa
regul ati on over the particular technologies. |If they were,
we woul d al so be equally worried about a nunber of
t echnol ogi es that undoubtedly do give biol ogi cal advant ages
to children of well-educated or upper-class parents, and
that includes the use of nutritional supplenments during
pregnancy or even extended breast-feeding by wonmen who can
take nmore time off fromwork before they have to go back to

confer enhanced inmmunity for the course of |ife.
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O even extra visual and auditory stinulation in
newbor ns whi ch seens to be associated with life-long gains
in |learning capacity, not merely short-termagains in
| earni ng capacity.

So we have a huge dil enma here because one of the
things that worries people the nost about these
technologies is the very thing that you cannot address
t hrough any single intervention, whether it is tort |aw or
FDA regul ation or federal research. It is about a kind of
social-climate issue. That is a nmuch fuzzier issue that
nmust be addressed in nyriad ways having to do with
Hol | ywood, having to do with schools, having to do with
churches and synagogues, et cetera.

Let ne conclude with one other very specific
exanpl e because it highlights, I think, one of the dil emmas
here and presages tonorrow norning' s presentation on the
HFEA which recently had to deal with this, and that is a
very special kind of "selecting for" and that is selecting
for an enbryo because you think that the resulting child
m ght be a potential donor of tissue to a sick sibling.

This is a case that has occasioned a | ot of

comment in the United States over the years as well. A lot
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of people find this a very disturbing scenario and, indeed,
are even noved to say, "You know, this is just why we need
sonething like the HFEA in the United States, because we
need to have sonme kind of collective judgnent this is bad,
and tell people that they can't do it," and have that
enforced through governnent acti on.

| would hazard to guess that it is nore conpl ex
t han that because, buried within the judgnent that this is
a bad thing is a kind of Kantean notion about respect for
persons; that is, a notion that it is wong, it is
di srespectful, to treat a person as a neans rather than as
an end in and of herself, which all sounds really good.

But you do need to keep in mnd that this, too,
is not ex cathedra. This is very nmuch part of the post-
Enl i ght enment Continental version of individualismand
there are whol e other worlds of culture and religion that
view the worth of the individual not only in ternms of the
i ndi vidual being treated as an end in and of herself or as
being particularly entitled to have conpl ete freedom of
action, but also consider the worth of the individual and
the nature of respect as sonehow enbedded in the ability of

the individual to serve others that would see the ability
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to be born and, at the sanme tine, provide this |life-giving
service as akin to a "blessing” and not, sonehow, an
i nposi tion.

So, again, just keeping in mnd that that kind of
attitude which, by the way, | find buried in nmny own
traditi on which happens to be Jew sh rather than Christian,
and | think I have found in sone of the witings from
peopl e com ng from Asia, makes ne suspect that, as we
recogni ze the diversity in the United States, religious and
ethnic and national origin nore and nore thoroughly, we may
al so conme to expect nore than | think we do now,

di sagreenent over things that seem perfectly obvious.

Anot her exanpl e, the playing-god notion, which
nmakes perfect sense within certain kinds of Christian
t heol ogy but nakes no sense at all in Jew sh and Islamc
t hi nki ng where taking action is not playing god. Hands
off, letting nature decide, would be playing god and taking
action is playing human.

So, again, | don't believe that it is an easy
thing to contenplate an exclusively federal response to the
range of concerns that are raised in these technol ogies

because enbedded in that federal response will necessarily
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be sone very significant val ue judgnents about the
entitlenent to be a parent, the degree of pain that should
be respected in conjunction with the experience of
infertility.

The degree to which there ought to be adult
sacrifice of personal interest on behalf of enbryos,
fetuses and prospective children, the degree to which the
change in famly relations, the nove fromstate-oriented
declared famly relations, be it nmarriage, et cetera, to
privately order famly arrangenents through contract
arrangenents with surrogates and sperm donors and egg
donors, whether or not we want to discourage these or
encourage them give themgreat weight or little weight,
are all exceedingly controversial value judgenents.

| don't sense, in the United States, enough of a
consensus nor a constitutional culture that would | et that
consensus be inposed upon a dissenting mnority such that
it would be a trivial task to set up sonething like a
regul atory authority. Targeted interventions on purely
safety issues, thenselves, | think raise enough questions
to keep us busy for a good time to cone.

Thank you very nuch.
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DR. BORROR The next speaker this afternoon on
the social, ethical and policy issues in ART is Andrea
Bonni cksen from Northern Illinois University.

DR. BONNICKSEN:. | would Iike to thank very nuch
the organi zers of this neeting for inviting ne to speak.
Also, | would like to acknow edge the inportance of their
m ssion. Inforned consent is a cornerstone of ethical
medi cal practice and a core of expectations has devel oped
about informed consent for nedicine in general and for ARTs
in particular.

Today, | will look at the matter of inforned
consent for a particular type of ARTs; that is, the

i nnovative ARTs in their first uses in the clinical

program

[Slide.]

| have been asked to address several issues and |
sel ected anong themthese three. First, | will |ook at

protecting the interest of oocyte donors; second, making
i nforned deci si ons when data are inconcl usive; and third,
maki ng i nforned deci sions when interventions may result in

i nheritable nodifications.
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| will use one innovative ART and that is ooplasm
or cytoplasmc transfer to illustrate the things that we
m ght keep in mnd as we think about protecting the
interests of parents and potential children if ooplasm
transfer were to proceed in the clinical setting.

[Slide.]

Protecting the interests of oocyte donors; core
expect ati ons have devel oped about infornmed consent for
oocyte donation. For exanple, the American Society for
Repr oductive Medici ne has published guidelines for
obt ai ning infornmed consent in ART in general and also in
oocyte donation, in particular. Then it has devel oped
certain guidelines for particular issues wthin oocyte
donati on such as the matter of paynent.

The NABER, the National Advisory Board for Ethics
and Reproduction, which is no |longer in existence, RESOLVE,
acadeni cs and ot hers have al so devel oped very thorough
guidelines. There is a website, the University of M chigan
Reproducti ve Sciences Program for exanple, has a nice
docunent on it, What Every Wwnman Shoul d Know Who is

Thi nki ng about Being or Using an Egg Donor.
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These are sone of the topics that were covered in
t he 2002 oocyte donation guidelines of the ASRM such as
i ndi cations for use, psychol ogi cal evaluations, the
screening and testing of donors, nultiple donations. This
illustrates that informed consent is part of a programs
overal | policies about what should be offered, when, and
under what conditions.

[Slide.]

The guidelines to this point for oocyte donation
have been devel oped with whol e oocyte donation in m nd;
that is, the use of the entire oocyte where the donor's
nucl ear DNA fornms the fenmale's genetic contribution to
procreation. Wth what | call whol e oocyte donation, the
donor is the genetic but not the social nother of the
of f spri ng.

Qopl asm donation is slightly different because it
woul d use only a snmall part of the oocyte, approximately
10 percent of the ooplasm and not the nucleus. Qoplasm
transfer or O led to the first birth in 1997 and to
approximately 30 births as of March, 2002. The aimwas to

ci rcunvent problens of enbryonic devel opnment.
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It is nowin effect on hold as the FDA has
required an IND to be submtted for review prior to making
a deci sion about the--before proceeding into the clinics.
If clinical trials commence and if oocyte transfer is shown
to be effective and safe, it wll likely be an attractive
prospect for wonen of advanced maternal age.

Cyt opl asm from a younger donor could help
rejuvenate the recipient ooplasm A nunber of people, for
exanpl e, have tal ked about egg rescue and this mght be a
nearly irresistible idea for sone wonen of advanced
mat ernal age. |If this happens, then, there nmay well be a
growi ng demand for oocyte donors.

[Slide.]

On the first day of classes in the fall every
year at the University where | teach, the student newspaper
has an ad, a large ad, in big bold print that says, "Egg
donors wanted. Conpensation, $5,000. Apply here.”
bring this up often in the classes just to kind of point it
out and the feral e students in there seemtaken aback about
the idea of donating because they are not sure they like
the idea of having children who are genetically related to

themthat they are not raising
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What | have here is a highly sinplified schema
t hat conpares the whol e oocyte donation with ooplasm
donati on because | am suggesting here that whol e donation
brings with it relatively high stakes, because wonen who
woul d want to help others conceive or who would |i ke the
i dea of having genetic children out there would get a high
psychic reward from being an oocyte donor. Yet, at the
same tinme, they set thenselves up for a potentially high
enotional risk if they later fail to have children or if
they begin to wonder if they had been genetically related
to sonme children they don't know about.

On the other hand, those who are donating or who
woul d donate partial oocytes for ooplasmtransfer could
experience altruistic rewards by hel pi ng ot hers conceive
but they will not have the sane enotional risk because no
genetically related children would be born.

The health effects of ovarian stinulation and
retrieval would be the sane for both groups presumably, |
amnot sure. It is possible that not a | arge nunber of
eggs woul d be needed for OI. So all of this is to say if
Or is offered and it works as expected, it mght be an

inviting alternative for prospective donors.
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To handle this, the guidelines for donation that
have been devel oped for whol e oocyte donati on woul d provide
a starting point. For exanple, on the question of
conpensati on for whol e donation, the ASRM has recomended
t hat paynent should not be based on clinical outcone. That
means that the sane principle, one would presune, ought to
apply with ooplasmtransfer, too. |If a pregnancy does not
develop or if the enbryos do not devel op, the donor stil
wi |l be conpensated.

Anot her principle, or one of the core
expectations, is that nonetary conpensation should reflect
the tinme, inconvenience and physical and enotional risks
and demands of the donor. Some m ght argue--1 haven't
heard this yet, but | would presune we nmight sonetine hear
it--that the anmount should be | ess, the anount of
conpensati on should be | ess for ooplasmtransfer because
the egg, without genetic nmaterial, is |ess val uable.

But it is still the risk to the donor, not the
val ue of the oocyte that should be determ native. The
donors who undergo the sanme procedures ought to be
conpensated in the same nmanner and this al so would guard

agai nst the idea of eggs as valuable comodities.
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Anot her question would relate to the paynents.
They should not be so large that they would be undue
i nducenent .

[Slide.]

Anot her question about the potential limts.
Shoul d donors for ooplasmtransfer be limted in the nunber
of tinmes they can donate? Wole oocyte donors, at present,
are imted partly because of the fear or concern about
i nadvertent consanguinity. But here that would not apply.
So then there is the question of whether the limt should
still be enacted and would it be based upon health risks.

Anot her question; shoul d ooplasmtransfer donors
be limted by age. The ASRM at present, has recomended
t hat donors be between the ages of 21 and 34 with
reci pients advised if the donor is older than 34. So the
gquestion could be revisited.

Previ ous not herhood; for whol e oocyte donati on,
proven fertility is desirable. Should this apply for
ooplasmtransfer as well? These are all questions to be
considered. Qher issues; famly pressures to donate m ght
be the same for both groups and the clinics will need to

screen and test for mtochondrial di seases, infectious
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di seases, and others and it should be clear to the donor
whet her the informati on woul d be available to her
af t erwar ds

Donors for OT should know that they will not be
contributing their nuclear DNA, just in case they are
confused and they want to have genetically rel ated
children. Conversely, donors who are thinking they are
contributing their whol e oocytes should not be used for OT
unl ess they have specifically given consent for that.

So, in summary, the core guidelines are a
starting point here and they can be nodified to be
responsive for issues arising from OT or other new uses of
oocytes in innovative ARTs. Here, we can kind of guess
what sone of those uses m ght be.

[Slide.]

Anot her question relates to making infornmed
deci si ons when data about safety and efficacy are
i nconclusive. Unknowns are a part of nedicine.
Uncertainty pervades all experinmentation and innovation
within nmedicine. Yet the inconclusive data for ARTs
attracts special attention for several reasons. Anong

these are the health of the children being at issue, the
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concern about patients being especially vul nerabl e because
of their yearning to have children

Patients often pay out of pocket which nmeans that
a technique that is inefficacious, if it is applied, then
the patients are being penalized. There was concern about
the | ack of abundant ani mal data when I CSI was devel oped,
as we heard earlier this nmorning. The history of not
fundi ng human enbryo research; all of these things have
created concerns about whether the techni ques are being
i ntroduced too quickly.

[Slide.]

Some questions to ask for patients who are trying
i nnovative technologies; will this pose risks to ny child,
to me. Especially with older wonen, using OI, for exanple,
if that is used, for older wonen, then all of the risks of
ol der pregnancy shoul d be considered as well.

The question about whether the benefits have been
docunmented, the harnful effects, if they have been
docunent ed, and, nore specifically, will this benefit
soneone with ny particular condition. As we sawthis

nor ni ng, many of these things--1 nmean, there are so many
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unknowns that it is going to be very difficult to answer
t hese questions specifically.

[Slide.]

More questions to ask; what is the clinic's
experience with the procedure, what are alternatives to the
procedure including adopti on and non-treatnent.

[ Slide.]

Some of the things that could help w th making
deci si ons when data are inclusive; one would be the access
to clear and manageabl e information. Wat is happeni ng now
wi th the governnental oversight is to try to set up the
stage where nore data will be gathered systematically ahead
of time. That is only part of the equation. The other
part is howto translate that to information that woul d be
useful to patients and not so abstract that it would be
very difficult for themto understand.

Al so the chall enge of the neutral infornmation and
interpreting ani mal-based studies. | don't know how t hat- -
it is something to be studied, to determ ne how peopl e hear
that, if they hear that m ce nodel s have been used or other

animal s, how do they translate that nentally from ani mal s
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to humans and what are the best ways of making this
avail able to them

Al so understanding the status of the procedure,
whether it is experinental in nature. The styles of
deci si on-maki ng involving risk. It would seem here that
one could turn to the literature anong genetics counsel ors
to determ ne how patients hear risk and what they do with
it afterwards.

For exanple, if one is told that one has a one-
i n-four chance of having a child with a serious disorder,
t hat sounds rmuch different from being told, you have a
t hree-i n-four chance that the child will not have that
di sorder.

The styles of decision making involving the
interactive consent process. Here, com ng back, rather
than just giving the information, asking what is your
understanding of this. That could help in the
understanding of all parties in the process. And the
guestion of deciding who pays.

It seens here that a nodel m ght be the Fertility
Success Rate and Certification Act of 1992 which invol ved

in a partnership anong the Society for Assisted

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



Repr oductive Technol ogi es, RESCOLVE, the CDC, FDA and ot her
governnment al agenci es systemcally to bring together
information and to convey it, and the information that
conmes through that is available on the Internet and ot her
pl aces, is very clear and has the hand of a nunber of
people involved in that. So this could be a nodel here.

[ Slide.]

Maki ng i nformed deci sions when interventions may
result in inheritable nodifications. | distinguish here
bet ween two categories of inheritable nodifications; the
alterations to the nuclear DNA which, of course, has been
performed with animals. It is not yet on the i medi ate
horizon with humans. Then alterations to the cytoplasm
whi ch woul d invol ve mtochondrial DNA with at |east two
children who it has been determ ned that they have the
m tochondria of the donor and the recipient in their cells
differentially, at |east.

[Slide.]

There are different perspectives on ooplasm
transfer and | have | abeled themthree categories here.
One, the perm ssive, where the idea is that it is possible

now to proceed with existing oversight nechanisns. A
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cautionary approach; proceeding nay eventual |y be possi bl e-
-that is, it is not precluded--but wth hei ghtened
oversight. Third, that it should never proceed in a

prohi bitive category.

[ Slide.]

Goi ng back over the permssive. Here is the
idea, and | am putting this together, that the inheritance
of mtochondrial DNA is not automatically troubl esonme. As
a matter of fact, in one of the articles witten that
reported the heteroplasny of the two infants, the authors
felt that this was a positive, not a negative, sign
because, as they say, it denonstrated that the transferred
m tochondria can be replicated and nmai ntained in the
of fspring, therefore being a genetic nodification wthout
potentially altering mtochondrial function.

They foresee benefits that are rather broad for
ol der wonen, wonen of advanced reproductive age, as well as
for problems with infertility; that is, perhaps this could
be a court of first resort rather than the court of |ast
resort.

The question about the bal ancing that we have

heard previously of the individual and society, that this
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is primarily an issue of autonomy. The inplication of this
ki nd of approach is that consent nmay be given when safety
and efficacy are denonstrated. | should have added here,
when | RB approval has occurred.

[ Slide.]

The cautionary approach suggests that the
i nheritance, per se, of mtochondrial DNA is troubl esone
and there are benefits; that is, one can visualize these
but they would be nore narrow, only foll owi ng very sel ect
clinical criteria, and here Ol should be a court of |ast
resort rather than first resort.

The societal interests are inmportant here and
shoul d be wei ghed agai nst the individual interests. The
inmplication of this approach is that consent eventually nay
be given if the conditions are net. There were two
articles in Science, one by Eric Perins and Eric Youngst
and al so by Mark Frankel and Audrey Chapman that, in
essence, took this kind of approach by suggesting that
consent eventually may be given but one needed data
collection first, a new oversight body or the I ND process
and al so a public discussion

[Slide.]
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Then the prohibitive approach is that the
i nheritance crosses the line. It sets the stage for
nucl ear DNA alterations. It changes the m nd set. It
noves us into a field we should not go. The idea is that
there is no clear benefit here because there are | ess
probl ematic alternatives avail abl e.

When one wei ghs the societal and the individual
interests, the societal interests prevail and the
inplication is that consent can never be given even if
safety and efficacy were assured

[Slide.]

Maki ng i nformed decisions. |f O were to proceed
under the cautionary approach, and I would assune that this
neeting and other things indicate that it would be a
cautionary approach rather than a prohibitive approach
One could start off with the core inforned-consent
guidelines; that is, there is a core that already exists.
Wrk off of that.

Looki ng at ani mal data across the generations,
maki ng t he deci sions of how many generations need to be
tested and followed. Access to clear information about the

data that is reported in the | ND because an | ND woul d bring
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toget her a great anount of data. Again, howto translate
that to sonmething that is meani ngful

We heard this norning that practitioners m ght
take a word and scientists mght take a word and they
interpret it differently. W could add patients to that,
to say that patients would use a different word al toget her.

The question about enptions; if a child s health
is conprom sed. On the Internet, ivf.com |ooking at a
consent form a sanple consent formthat was recommended
for 1CSI, one of the phrases was, "W understand that we
may experience enotional distress, conflict or regret
shoul d the outconme of the IVF ICSI procedure be | ess than
optimum and the child inherited problens that either were
or were not predictable.”

So the potential parents would be | ooking to how
they would feel if a problemresulted and also to the
reproductive capacity, let's say, of the child. So it
seens to ne that patients can proceed, or could proceed,

Wi th proper protections because patients who use ARTs are
gi ving consent on behalf of their children and peopl e who
do not use ARTs and who have children who are at genetic

risk also are giving consent on behalf of their children.
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The picture gets conplicated when one tries to
say that sone risk-taking is appropriate and other is not.
The preferable approach is to nmake sure that this is as
safe as possible and that couples are aware of the risks
and that the di scussion be broadly conduct ed.

[Slide.]

So, in conclusion, building on informed consent
for innovative ARTs, overall the inforned-consent systemis
in place and devel opi ng the best scientific processes for
ARTs are now under way. That is a neritorious goal. It
al so deserves creating thinking to ensure that the
inmplications of the evidence-based approach are understood
and heard by patients.

The chal l enge, then, is to pronote understanding
when the understanding is elusive to physicians and
clinicians and researchers as well as to patients.

DR. BORRCOR  The next speaker, and the | ast one

before the break, is Mary Mahowal d.

DR. MAHOMALD: Good afternoon. | hope | won't
hol d you past the break. It is good to be here.
[ SIide.]
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| thought | would |ike to begin with ny favorite
cartoon about reproduction. | often use this w th nedical
students and | ask themto note that the process is not as
easy as it | ooks and that one person really does nost of
t he wor k.

[Slide.]

Then | ask them what the traditional recipe for
baby- making is and they don't have too nmuch trouble
answering that question with these as the basic
i ngredients. Then |I suggest that if and when nost of them
want to be parents, about one in ten are going to find that
t he usual recipe doesn't work.

[Slide.]

So they m ght pick up a cookbook that has sone
other recipes |like these as a partial index of
possibilities. M suggestion is that at |east one
criterion by which to judge whet her one of these
alternative recipes is a good one or not is to check how
far it nmoves fromthe traditional recipe, how nmuch it
varies fromthat.

| think our task over these few days is kind of

simlar and conplenentary to the one that | pose to nedica
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students to assess current and antici pated recipes for
havi ng children and to suggest ways by which they should be
facilitated or possibly restricted.

Li ke other speakers, | have sone problens with
terms. In the first part of this talk, I amgoing to
identify some of those that | think are problematic w thout
going into themin any depth. Then | amgoing to talk a
l[ittle bit about what | consider, and | suspect nost of you
consider, the central principle, ethical principle, that
ought to underlie any regulation that this group or any
ot her group devel ops around assi sted reproduction and that
is principle of justice which, granted, is open to
different interpretations but which, I will argue, demands
of us attention to very inportant differences of cases.

| wll offer sonme exanples of differences that
deserve attention and the research areas that | think
deserve support. | will conclude with just a list of
suggestions that can be consi dered conponents of
recomrendati ons or policies in this area.

[Slide.]

So here is ny list. It is just a beginning |ist

of terns that | think deserve analysis. The first one, in
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particular, not so nuch for its nmeaning but for to whomit
is applied is, | think, inportant. W are used to, in this
context, hearing infertility described as disease. That it
is is, of course, questionable. 1, for one, amvery
healthfully happily infertile at this age and | would be
worried if | got pregnant by sonme neans.

On the other hand, am| infertile because | do
have ny ovaries. Wth egg donation, | could, as a matter
of fact, gestate and have a child.

On the other hand, a thirty-year-old who is
infertile may not consider this a disease at all because it
is quite possible that she woul d never want to have
children and, in her case, the infertility mght be, as it
is for me, a liberation.

So, just as an exanple of terns that | think
deserve analysis in their own right, Alta alluded to the
notion of famly, the right to have a child, as distinct or
separable fromthe right to reproduce and what does a right
mean, anyway? The term preenbryo--Professor Biggers has
witten a very useful and critical analysis of that term
gquoting Margaret Sonmerville's conplaint that sone of these

terms, |like preenbryo, are used to be behavi oral governing
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rather than to tune in on an accurate scientific
understanding of the terns and basically argues that here,
and el sewhere, it is crucial to at |east begin with a
scientifically accurate termand to recogni ze that changi ng
t hose usages may, as a matter of fact, be behavioral
gover ni ng.

So | think all of these terns deserve anal ysis,
and others as well. Another one that, to nme, in any event,
is inmportant is one that is so commonly used, the term
surrogacy whi ch, obviously, suggests that a wonan who
gestates and bears a child, gives birth, sonetines, as one
who is also the genetic parent, is not, in fact, a nother
but only standing in the place of one who is.

Those are just exanples of the ongoing need to be
really careful about our |anguage. It remnds ne of a
favorite quote that | have fromLudw g Wttgenstein who
says that, "The essential task of philosophy is to overcone
t he bew tchnment of our intelligence by nmeans of |anguage.™
Overcom ng that bew tchment of |anguage in this field, |
think, is crucial froma policy standpoint.

[Slide.]
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Let's talk a little bit about that underlying
principle that I nmentioned. As | said, there are different
conceptions of justice. Justice is another termthat may

treated anbi guously but, in common parlance, it is often

equated with fairness, with equality, with equity. It is
al so, I think, very commonly considered different from
sanmeness and equality is considered, | think, often, in

common parl ance, as meani ng saneness.

But it doesn't. Just think of what equality
means even mathematically. It neans the sane val ue.
Arithnetical equations, or even al gebraic equations, don't
nmean that what is on one side is exactly the sane as on the
ot her but basically nmeans that we have the sane val ue,
despite different arrangenents.

Qoviously, | like the al gebraic form because |
can put ny XX equals XY in there and we are saying that
wonen and men are not the same but they certainly have the
sane value. | can expand that to express Turner's syndrone
or Klinefelter's syndrome, which are different chronosonal
arrangenents but which describe people who, while
chromosomal |y quite different, certainly have the sane

val ue.
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So the conception of justice that | want to argue
as fundanental in the devel opnent of regulation or policies
about assisted reproduction has to do with this notion of
attention to differences, differences as opening us up to
possibilities of discrimnation or injustice and,
therefore, as demanding attention to see that that doesn't
occur or that it occurs as little as possible.

[ Slide.]

| amgoing to talk, in particular, just a little
bit, about some major differences with regard to assisted
reproduction, those based on class which we have said, |
think, too little of today and those based on gender or
sex, which I think we could say nore of, both today and at
ot her tines.

Sone differences, of course, are changeable, sone
not. Sone are equitable and sone are not. Justice
requires that we at least try to reduce the inequitable
i npact of differences where that is the case, where there
is no inequitable inpact, "Vive les differences.” Let's
keep them going. They enrich us as a society.

[Slide.]
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Qovi ously, there are gender differences that are
rel evant to assisted reproduction that have to do with the
fact that it is mainly wonen's bodies that are affected by
what ever interventions are undertaken but al so affected by
t he gender factor, that wonen still do tend to be the
princi pal caregivers of children who are born as a result
of assisted reproduction and, in general, the principal
caregi vers of those who need care.

[Slide.]

This is an aspect of a gender difference that a
medi cal student whom | had sone years ago, a colleague of
sormeone who is sitting in the audi ence, checked out and did
alittle study on, a recognition of the fact that, because
of assisted reproduction, wonmen can be genetically or
gestationally related to offspring wth a separation
between the two, gives rise to the recognition that
bi ol ogical ties, for wonen, are at |east of those two
separabl e sorts whereas biological ties for men to their
progeny is only of one sort.

So the question of whether, for wonen,

t hensel ves, whether in the context of assisted reproduction

or not, the gestational tine may be nore inportant than the
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genetic is one that asked to a group of wonen com ng to our
clinic--not to the infertility clinic but wonen of
reproductive age who just came to a clinic and were asked- -
| won't go through all of the questions that had to be
asked to get up to this part of it--that, if they could
only--if they wanted to have a child and the usual route to
pregnancy didn't work, the usual recipe didn't work, and
they could either be pregnant and give birth w thout being
genetically related or be genetically related w thout being
pregnant and giving birth, which would they choose.

[Slide.]

W al so, in that same study, asked the question
of men about their partners. Cbviously, they could only be
genetically related to a child, but which would they prefer
if they had their d ruthers for their femal e partner.

Whi ch woul d you choose, assum ng your partner is open to
either alternative? Your partner would carry the pregnancy
and give birth without being genetically related or
genetically related but not be pregnant and give birth.

[Slide.]

What was interesting in this study, and even if

the nunbers had cone out very differently, it seens to ne
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the very fact that that question can be asked is inportant
in ternms of counseling and in terns of appreciating the way
i n which wonen and nen regard having a child biologically
was that we had an insignificant majority of wonmen, a
statistically insignificant majority of wonen, who said
gestation was nore inmportant to themthan genetics, but a
significant majority of men for whom having their partner's
genetically related to the offspring was nore inportant.

That has sone inplications, for exanple, around
the possibility of a carrier couple, a couple who are
carriers for an autosomal recessive disease, having the
possibility of elimnating the one-in-four risk of every
pregnancy of having an affected child, and yet having a
child who is biologically related to both by havi ng egg
donation with the spermof the carrier male and the carrier
femal e carrying to pregnancy, elimnating that one-in-four
risk.

But, in general, it al so suggests what | think is
an i nportant gender difference for counselors to take
account of, nanely, the fact that infertile wonen
experience, in many cases, a double whamry. The | oss of

the opportunity to ever bear and give birth to a child is
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an additional loss to that of never having a child who is
genetically rel at ed.

[Slide.]

Sonme class differences relevant to assisted
reproduction. | think we are all famliar, but we haven't
paid a whole ot of attention to it today, maybe because we
are so famliar with it, that infertility treatnent is not
an option for poor wonen, in general. The under allocation
of the technology for those who cannot pay or have it
covered is very, very clear

Even when one carries that out to other context,
even situations in which sonme infertility treatnment is
given, the kind that is given to wonen who are not as
econonically able as others nay be conprom sed for that
reason. Wen we think of the cases of very high-order
mul ti pl es that have been born, the McCoy septuplets, for
exanpl e, the Chukwu octuplets, those were both cases in
whi ch we didn't have any fancy reproductive technol ogy that
was provided. W had plain old Pergonal or Clomd, doses
t hat produced those high-order nmultiples that coul d have

been nonitored in those cases nore carefully even in those
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i nstances by the generalist obstetricians who provided the
drugs.

But, in the possibility that those coupl es had
been nore affluent, nost |ikely, that greater nonitoring or
t he possible use of assisted reproductive technol ogy woul d
have taken pl ace.

But anot her possibility to consider around cl ass
differences in assisted reproduction is the possibility of
over - al |l ocation of the resources, that those whose incone
or coverage level brings or increases pressures to seek
treat ment because they can pay for it and because it is
there, that they are, therefore, inpelled to try to obtain
that possibility of having a biologically related child.

Then, of course, in general, the notion of third-
party invol venent which usually does involve a discrepancy-
-Alta, | think, alluded to this--between the incone |evel
of donors and that of recipients. Wth nmy students, |
remenber having in front of me, during class, the
announcenent of supposedly the world' s first egg-donor
programat the Ceveland dinic. One of ny students signed

up imediately. It was going to $900 to $1200.
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About three nonths into the program | said to
her, "Howis it going?" She said to ne, "Hmmm if I
weren't a poor student, | would never be going through
this." Ganted, she wasn't really poor. But, had it been
ten years down the Iine when she was a whole |lot better off
financially, she would hardly have volunteered for that
particul ar program

[Slide.]

| think a very commonly supported framework for
assi sted reproduction could be called libertarian. It is a
framework that generally stresses individual autonomy or
choi ce as paranmount inplying that the primcy of
procreative liberty or reproductive rights should hold sway
over anything, the parents' right to have a child. John
Robertson has strongly argued fromthat perspective, for
exanpl e.

Alimtation of that |ibertarian understandi ng of
justice in a capitalistic society such as ours is precisely
the one that | alluded to in the last few slides, nanely,
that it really applies only to those who can pay or are

covered. In other words, they are the ones who have
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reproductive freedom the ones who can pay. Those who
can't, don't.

It also inplies, | think, problematically, that
the right to a biological child is sonewhat conparabl e, at
| east, to the right to property, that I have a right to
have whatever | can pay for

[ Slide.]

| think these are sone steps, if we are going to
pay attention to differences that inevitably arise in these
cases, in these questions; we have to avoid a tendency that
has becone very predom nant in our society of being
politically correct in our use of |anguage by using couple
| anguage, for exanple, as if partners are equally affected
by these decisions, by using other ternms that seemto
di sgui se or mask real differences that are cl ass-based or
gender-based or any other based, that we need, instead,
under the aegis of justice, to pay attention to
differences, to identify them whether they be based on
gender or class or race or sexuality or anything el se.

We need to then determ ne whether they are
associated with inequality because, if they are not, then

that is fine; we don't have to go any further. If they
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are, and if they are changeable, then it seens to ne that
we have to find ways to change those differences that are
associated with inequality and, when the differences,

t hensel ves, that are associated with inequality are not
changeabl e, then we have to at |east nake efforts to

i ntroduce neasures that are going to reduce the inequitable
i mpact .

Socially, we certainly have an exanpl e of that
kind of effort to reduce the inequitable inpact of
differences that can't be changed through the Anericans
with Disabilities Act. That is a governnment nandate,
recogni zing that sone things we can't change. W can't
make the blind see or the deaf hear, but we can certainly
do things societally that will reduce the inequitable
i npact .

[Slide.]

These are sone of the suggestions that | think
ought to be in place if we were to develop a truly
egal itarian understanding of justice in assisted
reproduction. W would have the sanme standards for
research and therapy applicable to all regardl ess of

i ncone.
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We woul d have regul ations that are applicable to
private as well as public sector. |If sonething is demanded
by justice in the public sector, it also ought to be
demanded as justice in the private sector, and vice versa.
We would try to devel op regul ati ons through the
participation of those nost affected. That is in order to
overcone the inevitabl e nearsightedness of those who
haven't experienced what the loss of fertility is, or what
treatnment for infertility that produces failures in that
effort entail as well.

So it seens to ne to overcone that inevitable
fl aw anong groups of policy makers is that we have to
really attenpt actively to involve those who are consuners
of the technology in the devel opnment of policies.

Sone years ago, | served about five years on the
Arny's Breast Cancer Research Integration Panel. The
i nvol venent of consuners in that assessnent of proposals
and the determ nation of awards was a radical step for us
to take in that context, but one which gradually not only
t he panel participants but the investigators, thenselves,

who subm tted proposal s general ly supported.
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That brought input that was rel evant and t hat
woul d not otherw se be there.

[Slide.]

| want to really just touch briefly on two areas
of research--Andrea touched on the ova--well, she really
t ouched on ova donation rather than ova freezing--as other
areas that | think are worth di scussing fromthe standpoi nt
that | have been devel opi ng here.

Basically, | would argue for support of the
research in these two areas on grounds of their potentia
for reducing sone of the gender inequities associated with
reproductive technol ogies. That doesn't nmean that there
aren't other possible problens that are raised that | think
have to be considered, but, at least with regard to this
one aspect, enbryo-splitting obviously allows sone wonen to
have a chance at fertility that would not otherw se have
it, while nany wonen, of course, have superfluous enbryos,
superfluous ova and then superfl uous enbryos.

Sonme wonen don't and enbryo splitting all ows
them -ova freezing, which, froma gender standpoint, allows
wonen to, on the sane level as it would all ow nmen alt hough

men are not as interested in it as wonen since their
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capacity for providing spermextends so nmuch farther into
their life span, but it is a match with their capacity for
provi ding sperm at any point which allows wonen to preserve
ova for |ater use.

It also, | think, suggests the advantage, if it
is an advantage, that if wonen choose then to becone
pregnant | ater when they woul d have greater genetic risks,
they would not be as likely to involve or need, certainly,
ova donation, third-party involvenment at that point. So,
narrowing that famly framework and avoiding third-party
i nvol venent in reproduction seens to ne to be an advant age
for them

So there are, in general, advantages that reduce
sonme of the gender discrepancy for wonen that | think
support noving ahead in those two particular research
areas. As | said, and we can certainly tal k about them
during the discussion period, there are still some concerns
about the potential that those technol ogies involve, for
exanpl e, based on age and genetics, for contributing to
|l ess traditional or distorted notions of famly
rel ationships, identical twins born years apart, or even

generations apart, for exanple.
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[Slide.]

To concl ude, though, | want to just put together
sone of the elenents of what | have tal ked about that |
t hink could be conponents in the policies or regulations
that woul d ensue fromthose considering them on assisted
r epr oducti on.

The need for clarity and accuracy and consi stency
in the use of ternms, right at the outset, any policy
docunent and any di scussion. Soneone alluded to that
today, the use of words by clinicians as distinct from
researchers as distinct frompatients but even as distinct
fromone patient to another, that that has to be laid out,
that the question, what do you really understand by that,
what do you nmean by that, gets recurrently asked is very
i nportant.

The encouragenent of adoption as a route to
parenthood. It seenms to ne there is a conpelling argunent,
and that is why I put it right in that reci pe book at the
outset for medical studies who may have a probl em years
fromnow that they want to have a child. |[|If we are going
to credit the notion of parenthood as nore than biol ogical,

as nuch nore demandi ng than sinply that ganete or even
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gestational conponent, then the encouragenent of adoption
as a route to parenthood can be effectively rendered by
physicians as well as society at |arge, greater support for
infertility treatnment for those who can't pay with caveats
that I won't go into right now because it would not be
arguing that there ought not to be |imtations in general,
support for research on enbryo splitting and ova freezing.

[Slide.]

Here is one that | didn't get to that | wanted to
spend a little time on, the option to di spose of extra
enbryos without direct killing. | nust have m ssed a slide
earlier on that | won't try to go back to right now It
has to do wth another termthat is commonly used that
deserves anal ysis but has been very controversial for a
long tine in the infertility-treatnment area, and that is
the term"disposition” of extra enbryos, that problem

What does disposition nean? It neans placing
sonething. There are various placenents that are possible
for extra enbryos. W know that one is to donate or to
transfer themto another wonen. We know that another is

freezing, a very commonly pursued option. Another one is
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use in research. Another one is killing. And another one
is letting die.

Now, those last two are commonly tal ked about as
destruction of enbryos. |If one of the differences that we
want to keep in mnd in this pluralistic society is that we
respect differences in noral positions that different
peopl e have, it seenms to ne that distinction between
killing and letting die, which is commonplace in ethics and
law i n general nedical practice, is one that we could bring
back to apply to those enbryos for whom sone peopl e have no
problemthrow ng into a refuse contai ner but other people
do.

Qur suggestion is that practitioners, thenselves,
recogni ze that possibility and at |east offer to people who
have that reservation about |iving enbryos being thrown
away, that there is an analogy here with letting people die
when they are probably dying and when, to keep them alive,
we woul d have to make them undergo extraordi nary and
optional treatnent.

Every day in our hospitals, we do allow people to
die when they are in that condition. A single enbryo or

extra enbryos in a Petri dish are, in a sense, nore
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probably dying than that they have the expectation of
becom ng clearly a person.

So |l think it is at |east possible that one can,
if one buys into this, recognize that for individuals for
whom respect for extra enbryos makes them troubl ed about
the idea of throwi ng them away, or discarding them we can
all ow these enbryos to die on a Petri dish. W can forgo
that extraordinary treatnent that woul d otherw se have to
be given and, if you wi sh, you can even bury them as sone
people bury linbs that have had to be renoved with the
body. Just respecting that difference in noral
position, it seens to ne is something that can be done even
now and woul d be a way of addressing that general plurality
of different noral positions that we have in our society.
That is what | amgetting at and | had a slide for earlier
on that you won't see.

But the application, in general, ny next
suggestion to private as well as public sectors of the sane
regul atory standards, what is right for one group seens to
me ought to be right for the other group. The recognition
of innovative treatnent as a subset of research--Andrea

tal ked about that nore at length and I wish | had nore tine
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for it, but I think that is where it belongs. It is a
subset of research

The invol venrent of those nost affected in the
devel opnent of policies about assisted reproduction so as
to overcone the inevitabl e near-sightedness of those who
are not involved as affected either because of successful
treatment or failed treatmnent.

[Slide.]

| am going to conclude wi th another cartoon.
"Where do we cone fronf? In ny case, it was in vitro
fertilization fromthe spermof a deceased nale. How about
you?" The other guy says, "I think the stork theory has
seen better days."” That was a very ol d-fashioned recipe
t hat never worked and wasn't exactly honest.

Let's hope as we discuss alternative recipes, we
are a lot nore honest and a |lot nore effective. Thank you.

DR. BORROR: So we are going to pause to take a
break now and we wi |l neet back here at 4 o' clock.

[ Break. ]

DR WOOD: We will go ahead and get started. W
are now going to begin the second half of our panel which

i ncl udes three speakers and then sone tine for open
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di scussion. | need to make a housekeeping point; we really
do need to be done and out of here, on the way out the
door, packed up and going at 5:45 because apparently anyone
who is not supposed to be on the NI H canpus turned into
punpkins at 6:00. Alarns start. Gates close and you are
here forever.

| know our speakers will keep to their tines and
we wi |l have discussion but we do need to keep this noving
forward.

Again, | amfromthe FDA's Ofice of Wnen's
Heal th. FDA, obviously, has a big interest in all of these
di scussions but, the Ofice of Winen's Health al so has an
interest in understanding both the scientific and clinical
ram fications for the wonen as well as for their offspring
and then, as well, what are the wonen's perspectives when
it cones to a nunber of the ethical and | egal and policy
inplications as well as the scientific and clinical
guesti ons.

Several of our speakers this afternoon wll
address sonme of these questions. Qur first speaker this

afternoon is Cindy Pearson who is Executive Director of the
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Nati onal Whnen's Health Network to provide the wonen's
heal t h perspecti ve.
Wnen's Heal th Perspective

M5. PEARSON. Good afternoon. Thanks. Not only
am | lucky enough that | don't have to use powerpoint so
you don't have to see ne struggle through this recalcitrant
conputer like a | ot of other speakers, | amalso going to
make just very brief remarks, so | amgoing to get us way
ahead of this "get out by 6:00 or turn-into-a-punpkin”
deadline that we are facing, partly because | have to | eave
even a little earlier than that, which | amsorry about. |
want to mss as little of the discussion as possible.

As Susan said, | amwth the National Wnen's
Health Network. That is a group that is very well known to
a lot of FDA fol ks but maybe not so well known to the basic
science and ART practitioners in the room W are a
t went y- seven-year ol d health advocacy consuner wat chdog
group.

Susan has introduced us as tal king about the
wonen's heal th perspective which is what our nenbers send
in their dues every year to have us do. But | want to

acknowl edge that | don't see the wonen's health perspective
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as conpletely distinct fromthe patient perspective or
even, to sonme extent, to the provider perspective. W do
have i ssues that probably have uni que nuances on this
subj ect but we don't see ourselves at all in counterpoint
to wonen and nmen who are considering or going through or
have gone through infertility treatnent.

Now, | want to just reflect on what brought us
here. The title is Social, Ethical and Policy |Issues of
Evi dence- Based Assi sted Reproductive Technology. It seens
pretty clear that the subtext that has sort of energed out
into the actually spoken text is that we have got
regul atory and i ssues pending and we have got the need for
nore research or the desire for nore research that we are
probably the catalyst to get the people who did such a good
j ob of organizing the neeting to spend the tine and get
access to the resources to nmake this happen.

So, | amclear that that is probably where ny
comments and the coments of the National Wnen's Health
Net wor k can be nost useful because that is what everybody
i s thinking about, should regul ation change, shoul d things
that are on hold be finalized and what woul d be the nost

useful way for that to happen.
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Simlarly, with research, we have tried to do our
fair share of getting nore noney for the NICHD to use for
good research projects on wonen's health and we would |ike
to see nore in this area and so what specifically would we
be interested in seeing.

We, also, as a consuner advocacy wonen's health
group, have a perspective that includes probably issues
that are broader than what anyone expected to consider here
in ternms of social issues. | wll touch on thembriefly,
but with the recognition that, while they may interest
peopl e here as individuals, this probably isn't the place
t hat can nmake the changes necessary.

One that has been commented on throughout the day
of the restrictions on federal funding for enbryo research
woul d obvi ousl y--we consider that a wonen's health issue.
While we agree with the speakers who have said there is
zero chance of that changing in the near future, it is
sonmet hing that we could continue to describe as part of the
wonen's health needs in this whol e arena.

Let me just address what we would say is a
wonen's heal th perspective on the questions we are talking

about today. Qur context is that the wonen's health issues
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related to infertility and assisted reproductive
t echnol ogi es bal ance wonen's right to know and wonen's
right to choose.

Wnen's right to know, in ternms of assisted
reproductive technol ogies, are the obvious rights that nmany
peopl e have tal ked about today; the right to know how
effective a procedure is, the right to know what it wll
entail and what it will cost, the right to know what is
known about short-termrisks of the procedure and the right
to know what hints there are at possible long-termeffects
both for the woman, herself, and for her offspring and, in
the offspring, the right to know as nuch as is known about
sone of the seem ngly very good outconmes for the offspring
of the first wave of assisted reproductive technol ogy.

Al so, we believe that the right to choose is an
i nportant wonen's health issue in assisted reproductive
technol ogy. The right to choose, of course, is the right
to choose if a wonen, herself, or as part of a couple,
wants to have children, when she wants to have children

Wen we are talking in the childbirth arena, we
tal k about the right to choose the setting of her birth and

inthe infertility and assi sted-reproductive setting, we
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tal k about the right to choose what | evel of assisted
reproductive technol ogy she or the couple is confortable
with. That leads right to one of the things that we bring
up, we feel is a need to bring up as wonen's health
advocates, is neither of these rights has been nade fully
avail able to wonen in the United States.

You could tell | could alnost not quite finish ny
sentence about the right to choose assisted reproductive
t echnol ogy and choose how far along the pathway the sort of
suite of options wthin assisted reproductive technol ogy a
worman i s wanting to go without refl ecting i nmedi ately on
t he enornous barrier there is for wonen in the United
States in effecting that choice; that is, as other people
have nentioned, it is a choice constrained by class and
financi al resources.

| want to make just a short nention of an area
which is beyond the scope of this nmeeting but we see as a
wonen's health issue is the nore recent, just in the | ast
five years, exanple of welfare reform and policies creating
barriers to wonen's right to choose whether or not have to

chil dren and how many children to have.
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Now, no one woul d describe welfare in the United
States as a support for assisted reproduction but it
certainly was thought of a support for assisted famly
survival for famlies who didn't have the financia
resources for wonen and their children, who didn't have the
financial resources to keep their children fed and housed.

That is now not guaranteed as policy of the
United States governnent after generations |ong, although
crunmy, but a right of wonen to turn to the governnent for
assisted famly survival. That is now not guaranteed
ei ther beyond a certain tine period or beyond a certain
nunber of kids in sone states.

So, in the sanme way that many of us today have
refl ected on the issue that class and economi c resources
pay for the ability to get assisted reproductive
technol ogy, and I would say that, as a wonen's health
advocate, that is an issue that we need to work on to
rectify. Simlarly, we think it is inportant to | ook in
t he bi gger context and see the full scope of policy inpact
on wonen's abilities not only to have children but to,

then, maintain their famlies.
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Peopl e have al so nentioned another barrier that
there has been for wonen's right to choose assi sted
reproductive technol ogy and sexual orientation. That is a
concern we have al so, as a wonen's heal th advocacy group
that rights should be inherent in the person and not
constrai ned by other people's beliefs about sexual
orientations and inpact on soneone's ability to parent.

Turning to the right to know, | described briefly
but I will just restate, what do we think is entailed in
wonen's right to know. It is the right to know what is
experinmental and what is nore well established. W
acknow edge, as has been enphasi zed today, that, in this
field as nuch as any other field that we deal with, and
bei ng a generalist wonen's health group, we are active on
cancer issues and contraception and nenopause, this field
has the fastest changi ng boundary between establi shed
treatnent and experinmental treatnent of al nost anything we
deal with.

That poses a real challenge, | think, in the
effort of very well meaning clinicians and researchers to
gi ve wonen seeking services a fair description of is this

sonet hing that we can describe as routine or are we on the
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frontier, as sonmeone used that termearlier today that I
i ked.

But we do believe, fromthe wonen's health
perspective, that this is a right wonen have. The
practitioners just need to strive to do the best they can
in any nonth, in any cycle, to describe what is now nore
standard and what is still experinental.

VWhat are the known risks? | am sure everyone in
this roomis very conmmtted to sharing what they know about
the short-terminpacts and what risks there may be and what
is the prelimnary information that we know, which rmay not
be actual cause-and-effect information, may only be
association. But what is the prelimnary information we
know about | ong-termeffects.

We have heard already that there is tension in
the clinical setting and | guess between the clinicians and
t he researchers of how nuch to put in a consent form how
much to put about information that may not be cause and
effect and may be kind of scary.

| will just give you a voice fromthe wonen's
health community; if you know, we want to know, too. It is

true that a consent formcan be witten in a way to really
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intimdate and frighten people, but a consent formcan al so
be witten in ways that are enpowering and there is a whole
wor | d of peopl e who research the process of doing research
and sone of them specialize in the informed deci sion-nmaki ng
process.

So that resource does exist and maybe there needs
to be alittle cross-talk between those two groups of
peopl e.

Then, what is effectiveness? | amsure all of
you are famliar with this history of the pressure fromthe
outsi de that probably net with some |ike-m nded support
fromthe inside of the service-providing community to give
information to wonen about effectiveness in a way that was
useful in the terns they wanted which, for nost wonen, is
what chance do | have, walking in here, ending up with a
baby in sonme reasonabl e anbunt of tine in the future.

There have been trenendous strides in the |ast
decade of nmaking that kind of information nore available to
wonen, but it was interesting hearing, even today, still
sonme back-and-forth between people of, "Well, it depends on

how you describe the statistics.” So that isn't a solved
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problemis, | guess, what | would say. There is nuch
better information avail able.

| have the inpression that wonen are nuch nore
likely to get the information in a way that is useful to
them but don't rest on your laurels. Keep it up and keep
wor ki ng at that, | guess, would be one piece of feedback I
have to this community.

Then | want to bring up an issue that | know is
of concern to the provider community and to the wonen and
coupl es who are considering or going to through treatnent
now, but it is also a concern, and possibly bal ances out a
l[ittle nore in our near ground rather than distant ground,
of the wonen as donors in the wonen's health comunity.
What are the wonen's health concerns for wonen as donors?

This is where the dilema that is probably pretty
wel | sorted out for wonmen who are patients beconmes nore of
a dilemma, and that is that wonmen do have the right to
choose based on inconplete information. It is all they can
do. Wile we, as a generalist wonmen's health group, wll
argue that healthy people shouldn't be encouraged to choose
potentially risky interventions to reduce their risk of

devel oping disease in the future until things are really
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wel |l sorted out--and | point to HRT as a recent exanple--we
accept and enbrace the idea and the reality that people who
have conditions now, particularly serious conditions, have
to make deci sions about whether they will accept a certain
treatment based on sonewhat inconplete informtion.

We believe that infertility treatnent is like to
that, that the steady drunbeat of tine and those nonthly
cycl es going by put an urgency on the woman's deci sion
about accepting treatment that neans that she is--nmany
wonen in that situation will likely be willing to make a
choi ce based on i nconpl ete information.

But for wonmen as donors, it just seem nore
difficult. They don't have a drunmbeat of tinme except to
the extent that they are notivated by altruism They do
have an incentive of reinbursenent. The tension around
maki ng a rei nbursenment that adequately reconpenses wonen
for their time, which is significant, and for their
di sconfort, which is significant, but holding back from
going so far that the paynent is, in and of itself, an
incentive seens to be one that is not solved. It is not a

sol ved probl em
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Al of us who work with interns or who work with
col |l ege students here at |east jokes, if not nore serious
reflections on, "Woo; that noney would really help and
should I maybe do it because that noney woul d make a
difference,”" and maybe | have sone altruistic feelings that
this would be a nice thing to do, too.

So those are the issues, | guess | would say,
that we bring as wonen's health issues. To sort of bring
it back down to a focus that is useful, in ternms of the
policy issues that we are asked to reflect on, the research
i ssues that we are asked to reflect on and the regul ation
i ssues that nmay be pending, obviously, fromthe wonen's
heal th perspective, the role of research, our role, from
the wonen's health perspective, is to get nore noney for
you, get nore resources available to the community as a
whol e.

But the long-termeffects, the effects on donors,
the effects on children, offspring, | don't think we have
anot her venue to which to turn outside of this setting, the
peopl e who have worked so hard to make research resources
avai l able up until now and those of you who have devoted a

ot of tinme. Aside fromyour conpatriots in other
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countries, we are |l ooking at you and this is what we need
fromyou and we need nore of it, and we hope we can support
you to do nore of it.

Simlarly, the role of policy, | think, has an
indirect effect on getting wonen conti nued good i nformation
about effectiveness and a continued comm tnent of the
majority of the practitioners to be nodeling good behavi or
in ternms of very high quality informed deci sion- nmaki ng
processes and i nformed consent.

Those are difficult to regulate specifically, and
regulation isn't what is nmaeking them happen now, to the
good extent that they do happen now. But | think that
policy efforts on the |large scale have |ed us to where we
are and that is inportant.

Specifically, the regulation, obviously we woul d
agree that that safety, sort of bottomline safety, of
regul ating a requirenment that decreases the risk of
comuni cabl e di seases being transmtted as part of assisted
reproductive technologies is inportant. It seens
insignificant conpared to the many ot her questions, but it

is sort of a bedrock.
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| don't think that the wonen's health comunity
is convinced that regul ation of the genetic aspects of
assi sted reproductive technology is really sorted enough,
or mature enough, or clearly evolved enough, to where we
can see a specific wonen's health need that would be net by
t hat kind of regulation.

| amsure that its not quite as clean and crisp a
comment as people would like, but I think it is a
reflection of the state. It is evolving societyw de and
within the wonen's health conmunity. W continue to
di scuss it anongst ourselves and evol ve our own positions.

So those are brief remarks. It is late in the
afternoon. | look forward to the discussion that we can
all have together at the end of the afternoon, if we can
keep our eyes propped open |ong enough. Thank you.

DR. WOOD: Thanks, Ci ndy.

Qur next speaker is Panela Madsen. She is the
head of the American Infertility Association. She is going
to be providing a patient advocate perspecti ve.

Pati ent Advocate Perspective

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



M5. MADSEN: Whenever | give these kinds of
tal ks, when we are focused on infertility and the
infertility patient, |I always feel |ike Exhibit A

[Slide.]

Ckay; here | am a fertile woman, patient
advocate for fifteen years, fertile through ART, nother of
two | VF children, one Birdseye, which | call for frozen
He doesn't wear mttens when he plays in the snow He is
very famliar with the cold. | always feel, anong the
science, a voice is here to say, Yeah; guess what, folks?
It is not a word.

[Slide.]

Infertility is a disease.

| suspect that all of you knew that, but we have
pl ayed with the |anguage a little bit. So let nme bring it
back again as a patient and as a person who advocates for
peopl e who are suffering fromthis disease that affects one
in six. So sonebody's sister, brother, neighbor, friend is
suffering right nowwth infertility.

It affects men and it affects wonmen and it
af fects coupl es together and whether the infertility began

in the man or began in the wonen, ultimately, it could be a
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conbi nati on and bel ongs to the couple. Yes; there are
singl e people who are infertile and who are trying to build
famlies. The Anmerican Infertility Association supports

t hem

So how does it inpact on our lives? | promsed |
woul dn't go too nmuch into the psychol ogical or the
enotional aspect of infertility but I would be remiss if |
didn't say to you, don't tell nme that we don't warrant
treatnment, we don't warrant risk taking, because
infertility won't kill you. Infertility won't end your
life.

My response always to take a breath. | | ook out
and | say, no; infertility does not end your life but it
can stop your life. It can prevent a person, a couple, who
is experiencing infertility fromattending famly events.
It can prevent us from goi ng about many, many of the
ordinary situations that all of you go through every day,
we often stop.

So, no; it doesn't kill us, but it can stop us.
Wien we tal k about should we take the risks for treatnent,
pl ease | ook at us, what happens to us when we don't take

the risks for treatnent to treat our di sease and have a

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



child. And, yes; infertility affects poor people and it
af fects m ddl e-cl ass people and rich people and white
peopl e and bl ack people and Hi spanic people and Indi an
people. All kinds of people all across the world are
affected by infertility.

Yes; access to care is an issue. Otentines, you
are only going to see people with resources in clinics.

Not always rich people in clinics, people with resources,
people with credit cards, nothers, |ucky enough to have a
house to nortgage, people paying out of pocket even though
t hey are working people and have health i nsurance and find
out that sonebody in the health-insurance conpany al so
somehow thinks that may infertility isn't a di sease and
isn't termnal so, therefore, shouldn't be covered.

So just because you are just seeing a certain
kind of face in the clinic doesn't nean that there aren't
lots and | ots of people out there who want to have fanilies
and who can't because of access-to-care issues.

[ Slide.]

So here we are. Wy are we here? Wiy now? |
think it is because infertility, ART, is com ng of age,

just like Elizabeth Carr who is the first IVF kid in the
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U.S. who is now a col |l ege student here in Boston. She has
come of age. So has ART. Now, we are beginning to
guestion what are we doing. W are |ooking back. W are
seei ng where we are goi ng.

Wiy are we doing it now? Because enough tine has
j ust begun to pass for us to stop and think and
contenplate. | think that is a great thing. [|'mglad that
we are all here and that we are all talking about this.
And many of us, including nyself, are just reaching the
years when maybe ot her kinds of health problens could be

showi ng their faces.

| started treatnment in ny twenties. | amin ny
forties now And, you know what? | am curious about what
could be in ny future. Wen | |ook around with other

peopl e who have conpleted their treatnent and have call ed
me up and asked ne for answers, and asked ne about
research, about wonen who have conpleted their treatnent
and where their health is now and is there anything they
shoul d be worryi ng about, | kind of have nothing very nuch
to say because we don't have good solid research about the

long-termeffects of infertility treatnent.
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VWhat would | like to tell then? | would like to
tell themthat there is great research with lots of data
and the news is good. And | would like to reassure them
because | feel pretty good. M friends |ook pretty good.
But we don't really know.

[Slide.]

| believe that the time for the research may have
been yesterday but it is certainly today and it is
certainly now.

| was asked to conme up with where | see, as a
pati ent advocate, the gaps in research are becom ng
apparent. | nmentioned earlier, | ama nother. | a nother
of two IVF kids. You know what; they are not babies
anynore. They are ten and they are thirteen.

When putting together an issue which I gave to
you fol ks, our children for our nenbership, and we went
| ooking for information and data and research to give our
menber shi p about our children, I was shocked how little
there was. Folks, that is a bad thing. | amnot saying it
as an al arm st because | think these kids are perfect.
These are cute, smart, funny kids who | ook pretty good to

me. But | don't have the research.
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| can't reassure people or warn peopl e except ny
own |ife experience and small studies. But | amnot sure
how good they are because they very small and they are
sel ected prograns and selected information and there is no

| arge dat abase of our kids and their information and their

heal t h.

As a patient, as a patient who speaks to ot her
patients and as a nom | want the neat. | want to know how
these kids are doing. 1Is it the fault of our doctors and

researchers that we don't have it? No. W are very young
field. As | said before, our kids are first becom ng of
age.

In the beginning, there was just |VF babies. Now

we have kids an we want to know about them There are a

| ot of kids. There are a mllion kids. 1In France, they
put together a national database of IVF children. It is
not done here yet. | loved the lady in the back before who

| think was from-1 don't know if she was from NI H--and who
said, "W need to work together as a community and put the
nmoney into this and have the patient advocacy organi zations
and the professional organizations work together to put

together a registry of these kids," so, for the next
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generation of |IVF parents and prospective patients, we have
real information to tell theminstead of me just having to
tell them how smart Tyler and Spencer are because | don't
think that flies.

And you know what? Spencer is a cryo kid. |
menti oned that before. So when | was putting together ny
great issue on our children, | went |ooking for a study
about cryo kids. And they froze ny enbryo. How many of
you have had your enbryos frozen? And they put it in.

Ni ne nonths later, | gave birth to this beautiful little
boy. And that is really all | know, that the beautifu
little boy started life as a frozen enbryo.

As far as | know, there is no single study out
t here about cryopreservation of the human enbryo in | ong-
terms studies of these kids. | would [ike to see one.

| CSI kids; we are talking a |ot about these |ICSI
kids. Yes; | think we've got it now W need to see nore
about the ICSI kids, nore |long-term studi es, bigger data
pools. | would |like to see sonme psychol ogical follow up on
donor ki ds and donor fam lies, donor-egg kids, donor-sperm
kids and now that it is going to be federally funded,

donor -enbryo kids. W may have a |lot nore of those. So |
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think that we need to | ook at sone |ong-term studies, sone
psychol ogi cal studies, how these kids are doing.

| think | already answered, why these gaps? Wat
is there? Surprisingly little. | think I answered the
why. | think it is really because it is so new W are
such a young field. W are just beginning to get to the
poi nt where we are | ooking for the information and, for
what ever reason, whether it be funding that has been scarce
for this type of research, it has not been done.

| think that because funding for infertility has
been in the private sector for so long and funded really
t hrough patient dollars, that our urge, as patients
entering the system was on conception. It was only until
|ater that we are deciding that it is nore than about
conception. It is about, then, our kids, our famlies and
the | ong-term heal th.

[ Slide.]

So what about ne, the infertile woman, the
infertile man? Wat about me? Where shoul d research
dol | ars be channeled for me? What do | want to know? |

want to know if | can separate ny exposure to infertility
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nmedi cati ons, gonadotropin therapies, fromny infertility.
What does that nean?

| may have health problens because | wasn't a
fertile woman. Sonetinmes, we don't really kind of talk
about that, the fact that we are dealing with a popul ation
of people that have a distribution called infertility which
may | ead to other kinds of reproductive health problens
down the road, and how do we separate the fact that we have
been exposed to all this different kinds of stuff on our
bodies fromour infertility.

There have been a few studi es and they have been
fl awed. They haven't been, in any way, reassuring. Some
of them have been frightening, and they have been
frightening and flawed. | would like to see sonme good
studi es done that would help patients understand if taking
fertility medications will further conprom se any health
ri sks they may have as an already infertile person.

| want to know, do | really do better as an
infertile person if |I do conceive, because there has been
sone research, sone little theories out there; well,

because you are infertile and if you don't have chil dren,
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that is really the issue. That is really why you are going
to get ovarian cancers because you are not having the kids.

| f we get you pregnant, that is going to help you

avoi d breast cancer and ovarian cancer. | am sure some of
you have heard sone of these studies. | don't know how
good these studies are. | would |ike to see sone good

studi es around this.

And, if that is true, that if | do conceive wth
fertility nedications on a healthier person, what happens
tome if | just expose nyself to nore nedications and nore
technologies and | don't get pregnant. Wat kind of shape
aml in then?

And research on egg freezing. W need to learn
how to effectively thaw eggs. W need to |l earn how to do
that. That is really an inportant thing to wonen. W need
to fund that. Way? Well, there are some wonen who are
exposed to chenot herapy at a very young age who would |ike
to be parents one day, who would like to be a nomy.

It is very basic, you know, wanting to be a nonmmy
or a daddy. That technology wll help these wonen who are
dealing with cancer, who have enough to deal with with that

| oss and that fear and then al so have to grapple with, at
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the sane tinme, maybe at fifteen, that notherhood may al so
be taken away.

And, yeah; it's true. W are naughty girls. W
are postponing childbearing. W are getting college
educations, just like the guys. W are getting careers.
And we may be waiting |onger to marry and have chil dren.
And maybe egg freezing nmay help there. | am not suggesting
that all women should go out and bank their eggs and then
thaw them and use that later in life. But it does create
an option for some wonmen who mght find that really
hel pful. | think that we really should put some dollars
t here.

[Slide.]

W talked a little bit about the genetic basis of
inherited infertility and what does that nmean. | think
that there should be sone research dollars put there. And
| wrote down endonetriosis. But PCOS. There are a |ot of
underlying diseases for our infertility that involve
chronic pain, that really affect quality of life. PCOS
pol ycystic ovari an di sease syndrone; nost of you are

scientists and doctors. Heart di sease, di abetes.
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| alnost said it is not just infertility. But I
didn't nmean it in a way that dimnished infertility. But a
| ot of the diseases that cause infertility have other
ram fications on our |ives.

[ Slide.]

And, yeah; | do want to get pregnant. | don't
really care if you are going to help sonmeone ten years from

now and it is going to be a whole lot safer for themin ten

years because, you know what, | amselfish. This is about
my life. | want to have a child. | want help and |I want
hel p today.

| need the research done today. W have not
sol ved the probl em associ ated--again, | will go back to the
aging wonman's egg. Again, we are not tal king about wonen
who you woul d consider old. Surprisingly young wonen have
ovarian aging issues. W talked about FSH. That is a
mar ker that we have been using to hel p wonmen under st and
whet her or not they have ovarian agi ng.

These wonen call ne daily. This is not a smal
problem ovarian aging. This is big. They want to know
what can | tell them what is the newest treatnment out

today. For way too long, | have had to tell these wonen
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that I have nothing nore to tell them There isn't
anything new. There aren't human trials today, if they
wanted to volunteer or participate in, that they could
participate in.

They are doing great work with mce. They don't
care about mice. They want to know. They are not
scientists. They are not regulators. They are people
suffering frominfertility who want hel p now.

[Slide.]

Yes; we want fast-tracked research. | put it al
by itself. But | should have added another button. W
need noney for that fast-tracked research. W need it now
just fromthe private sector. The federal governnent is
getting involved with us. That's great. They want to
provi de oversight? They want to have input? It would be
nice to see funding. W need dollars.

[ Slides.]

| was going to spend a little tinme on this but I
amnot sure that | amgoing to. As a patient advocate, |
listen a lot to what the doctors have to say about al
this. | think I will just click these through and you have

themin your book.
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[ Slides.]

And | think you know what the regul ators have to
say. W have been spending a ot of time on this, so | am
not going to waste your tine.

[ Slide.]

Sol will tell you what | say. What do the
patients say? Wat does the Anerican Infertility
Associ ation say? W do understand that, to a | arge extent,
we pay for the services that propel devel opnent in
reproductive technology literally out of our pockets. WMany
of us are willing participants in experinental procedures
but we do want the right to honest forthright infornmation
before giving consent.

| think that we are getting that. | think that
our professional societies and our physicians and our
researchers take infornmed consent very seriously. As a
patient advocate, | can tell you the news is good on the
home front. Patients are being consented.

We want to know what the doctors think m ght
happen, what the possible pitfalls are, what the best
guesses are, what our researchers and our doctors know and

what they don't know. The urge to have a child is
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incredi bly strong and many people--well, Louise Brown's
not her took a trenmendous leap of faith in her desire to
have a child.

Patients who suffer froma disease that is life-
stopping often, whether it is infertility, cancer, any
di sease that has to do with life, beginning of life as
infertility is, or ending of life, often want inforned
consent. They want to know, but they don't want the
decision to take the risks taken away fromthem They
really don't.

[Slide.]

As a patient advocate who | ooks over this field
and listens to what the doctors say and what the regul ators
say, we |look at the IRB process and we don't know if there
is a way to overhaul those, to provide nore oversight,
rather than reconstruct a new system rather than put an
| ND application into the mx, if that is really going to
hel p us a patients.

W worry that it has stopped research now It
hasn't slowed research. W tal ked about perm ssive. |
heard the word--1 amfinishing up. It has stopped research

today. But if the FDA is going to go ahead, what | say to
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you is please, use restraint. Think about the noney and
the costs that are going to be passed down to the patients.
Renenber that this is about us today, not sone other
infertile woman tonorrow, our famly today, our kids who we
want to take to kindergarten on the first day, the kids
that we want to read a storybook to.

It is about our famlies, our kids, and we have a

very short w ndow of tine.

[Slide.]
So, on that, I will pop along because | have run
ahead. But | love the fact that we are all together, that

we have included the patient voice, we have included many
ki nds of wonderful thought |eaders here today. | think
that if we stay on that track, we are headed in the right
direction in hel ping people who want to have a famly have
t hem

Thank you.

DR. WOOD: Thank you.

Qur final presenter today is Stephen Oy fromthe
| VF Fl orida Reproductive Associates who i s going to provide
us with an ART practitioner's perspective.

The Practitioner's Perspective
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DR. ORY: Thank you.

| would Iike to thank the organi zers for putting
this together. | have sort of the sense of being one of
the blind men or blind people with the el ephant. W have
all been very busy working in very different areas and |
think the opportunity to get everyone together to present
what they have been doing with this probl em has been very
instructive. | have |learned a great deal today and | hope
that I can convey to you sone of the activities that we
have been involved in.

[Slide.]

| am here today representing the American Society
for Reproductive Medicine, the Society for Assisted
Reproductive Technol ogi es and SART, and the Society for
Reproductive Endocrinology and Infertility.

[Slide.]

SART and SREI are affiliates of the Anerican
Soci ety for Reproductive Medicine with slightly different
focuses. W are all interested in ART. ASRMis a |large
organi zation consisting of physicians in addition to
obstetricians, gynecol ogists, reproductive

endocri nol ogi sts, urologists, internists. There are a
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| ar ge nunber of |aboratory scientists, nental -health
experts, nurses and ot her people who are interested in
reproductive-nedicine issues. W are also interested in
aspects of the nenopause and contraception.

SART has concerned itself exclusively with ART.
There are 374 nmenber practices in the United States and
t hey represent over 95 percent of the ART prograns. | will
explain in a few mnutes why those 5 percent that are not
represented in SART are not part of that. SART has
pronot ed advances and t he devel opnent of practice standards
in ART.

The SREI consists of 95 percent of the
reproductive endocrinologists in the country. There are
870 of us. W have focused on research, education and
clinical issues pertaining to reproductive endocrinol ogy.

[Slide.]

The ASRM has a nunber of activities. | wanted to
highlight a few that pertain to the establishnment of
standards of practice. Most notable, the guidelines for
ganete and enbryo donation which were revised this year is
a lengthy docunment offering explicit recommendati ons or

requi renents, | should say, for screening for sexually
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transmtted infections, genetic testing, psychol ogic
screening, pertaining to sperm oocytes and enbryo
donati on.

The ethical guidelines have al ready been
di scussed this afternoon. They have direct rel evance to
the practice of ART as well and they have of fered nodel
docunents for inforned consent and have instructed us, in
terns of proceeding with a nunber of new technol ogi es, at
| east the ethical dinensions of those.

The ASRM Practice Conmttee has devel oped over
twenty commttee opinions plus technical and educati onal
bulletins detailing a broad array of practice issues
pertaining to ART. Qur journal, Fertility and Sterility,
has been published nonthly since 1950 and it has addressed
topi cal issues and controversies pertaining to ART.

The ASRM sponsors and annual neeting preceded by
two days of post-graduate courses each year.

[Slide.]

There have been several allusions today to how we
val idate new treatnent or how treatnent progresses from
experinmental or investigative to being clinically

validated. Really, it is nmuch the sane as it is in any
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ot her aspect of nedicine. W usually start w th aninmal
data. Dr. Bavister illustrated very nicely this norning
the limtations of sone aninmal data, and there are

i nnovati ons and advances that we have not been able to test
in an ani mal nodel .

Most of the tine, advances have begun with
limted clinical trials follow ng | RB approval and an | ND,
when appropriate. These have generally led to random zed
controlled trials at nultiple sites. Mich of the answers
ri ght now are com ng from Europe because of, perhaps, an
envi ronnent over there that may make sonme of this easier to
acconplish

But once this data is avail able, the ASRM
Practice Committee with representation from SART and t he
SRElI reviews the available data and endorses it when it is
of sufficient weight to be found clinically valid.

[ Slide.]

SART's activities have been a bit nore focused in
the SART arena. Since their inception in 1987, they have
devel oped gui dance docunents which are essentially m ninal

standards for the practice of ART in the United States, and
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t hey have been updated periodically and are current at this
tinme.

In 1992, they received a contract fromthe
Centers for Disease Control to collate clinic-specific
data. SART has published the clinic-specific pregnancy
rates since 1989 and has now been doing this with CDC
sponsorship since 1992. They al so oversee an inspection
and accreditation of enbryology |abs with CAP and the ASRM
| aboratory group.

[Slide.]

For nmenbership in SART, it is required that each
menber program submit the results of their clinic-specific
success rate each year. These data are collected through
Sept enber of the followi ng year. They are collated and
publ i shed about a year after the deadline. This allows us
to follow all patients to the conpletion of they
pregnanci es so that those who conceive in Decenber of the
previ ous year will have conplete pregnancy data in the
foll owi ng year.

Al l nmenbers have to agree to on-site validation
and, if they don't, as is the case with Iraq, they are

excl uded or sanctioned in sone other way. There is a

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



mandat ory | aboratory accreditation and inspection process.
This can be acconplished either by the previously nentioned
CAP ASRM process or it can be done through JCAHO or through
t he New York State Task Force.

All MD. directors for the past several years are
required to have reproductive endocrinology and infertility
subspecialty certification. The |ab directors nust adhere
to published standards and they nust adhere to the
publ i shed gui delines pertaining to ethics practice
| aboratory in advertising.

[Slide.]

There are several acconplishnents that | think we
can cite. By and large, the practice of ART here has been
safe. There are effective drugs and techniques for
providing it. Since the success rates have been published,
we have seen an increase from 11l percent--these are the
live birth rates--in 1987 to 29 percent in 1999. W wll
have the 2000 success rates in another six weeks.

Worl dw de, over 1 mllion babies have been born
i ncl udi ng several hundred thousand in the United States.
That is a very sizable constituency. And we have seen

continued innovations including intracytoplasmc sperm
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injury, preinplantation genetics diagnosi s,
cryopreservation of gametes and enbryos and enbryo hatching
evol ve over this period of tine.

However, this has been acconplished in an
environnent with considerable social and politica
constraints. It has been done wi thout N H research
sponsorship at least in the arena of clinical patient ART.
We did not have the help of the best and the brightest. It
has been a costly, inefficient, profit-driven process.
share Dr. Bigger's lanment this norning. But it has been
safe. In the US., there have not been any reports of
sexual ly transmtted di seases arising fromthe practice of
ART and it appears, in the U S., at |least, according to the
registry data that we have thus far, which the limtations
have al so been discussed earlier, there does not appear to
be an increase in anonalies that we are aware of to date.

[ Slide.]

The unresol ved issues have al so been di scussed
today. | think the nost inportant one that we are focusing
on is reduction of the high-order nultiple-gestation rate.
It will be inportant to define and reduce the risk of

pretermdelivery associated with nultiple gestations but
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al so, as was discussed this norning, which may be hi gher
with singleton deliveries as well, possibly as a
consequence of ART.

The risk, if there is increased risk with ICS|
has to be defined better. W need to define the role, the
ef fectiveness and safety issues associated with PVD and we
nmust preserve the future and ensure a nmechani sm of
continuing to devel op new technol ogy and to i nprove on
t hose that we al ready have.

[Slide.]

The chal | enge for us now was to bal ance the
countervailing priorities of devel opi ng new t echnol ogi es
whil e preserving safety and efficacy. This requires
flexibility in anticipation of new technologies in the
climate of increased oversight and regul ation.

[Slide.]

There are several unique features of ART in the
United States. There is an absence of a federally
subsi di zed heal thcare system whi ch enconpasses infertility
and ART. W do not have a national regul atory agency such
as the Human Fertility and Enbryo Authority in G eat

Britain or the Reproductive Technol ogy Accreditation
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Commttee in Australia and, as Pam just said, the cost of
ART is predom nantly born by patients and they have very

| egiti mate expectations of safety, efficacy and input into
t he process.

[Slide.]

There are a nunber of existing regul ations of
ART. | want to review just a few of these. This is a very
sel ective depiction. CLIA '88 specifically addresses the
androl ogy | abs and all androl ogy | abs that are invol ved
with ART prograns are affected as well. The FDA, as you
know, has pharmaceutical and new- device oversight and they
have recently asserted oversight of therapy with hunman
cells involving transfer of genetic material. This inpacts
somatic-cell nuclear transferase, cytoplasmc transfer and
cocul ture.

[Slide.]

The Fertility dinic Success Rate and
Certification Act of 1992, often referred as the Wden
Bill, was devel oped with ASRM SART and RESCLVE sponsorship
t hrough Congressman Ron Wden and specifically requires al
of the ART prograns in the United States to report their

pregnancy success rates. The identity of each | aboratory
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affiliated with an ART program nust reported and the
certification of that |aboratory has to be reported as
wel | .

This is published and distributed and the
i ndividuals or the prograns that el ect not to respond are
reported in the report as nonreporters. Since 1995, these
results have been published on the Internet. 1In 1995, the
1992 results first becane avail abl e.

[Slide.]

The Act al so mandated the devel opnent of an
i nspection and certification process for enbryol ogy | abs
and that was the one that | nentioned earlier, which has
been devel oped by ASRM and CAP. They required the
devel opnent of a nodel programfor the certification of
enbryo | abs and their proposal for that was published in
t he Federal Register in 1992.

[Slide.]

The current status of the Wden Bill is that over
95 percent of the approxinmately 370 ART clinics in the
United States have reported their data. SART was awar ded
the contract to collect the data for the CDC. The 1995

results were posted on the Internet in "97. Thirty clinics
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have had on-site validation in 2001 and, through the end of
2001, there were 85 clinics that had been certified.

There have been a nunber nore that have conpl eted
that process. At this point, all of the clinics in the
U.S. who are currently nenbers of SART have either been
validated or are in the process of being validated. There
have been a nunber of prograns that have not adhered to
t hese requirements and have | ost their SART nmenbership
which, at this tinme, is really the only sanction that SART
can take.

[Slide.]

O her nonnedi cal agenci es that have been invol ved
with the regulation of ART include the Federal Trade
Comm ttee who nonitors truth in advertising. They have
fined prograns that have m srepresented their success
rates. The Cccupational Safety and Hazard Act has
jurisdiction over |aboratory and offices regardi ng safety
i ssues and has been active, state and | ocal business
licenses. The tort system HM>s have all exerted various
i nfl uences in the process.

[Slide.]
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Cenetic screening through the Departnent of
Heal th and Human Services, the CDC, the FDA and O fice for
Human Research Protection all have oversight. For research
in genetic testing and treatnent, the NI H has jurisdiction.

[ Slide.]

At this time, there are a nunber of things, and I
think there seens to me to be an evol ving consensus from
what | have heard today, the screening and processing of
third-party issues, standardizations of that would be
wel conme initiatives. W have standards in place that |
have outlined that are effectively standards of care that
better than 95 percent of prograns in the United States
adhere to.

Those that do not, we currently have no sanctions
to take agai nst them ot her than excluding them from SART
menbershi p. | am nmaking a distinction between those that
fail to conmply with the standards of care fromthe out-and-
out crimnal activity, and there has been sone of that.
That is, then, conpletely addressed by sone of the state
st at ut es.

So it would be a welcone initiative to have sone

means of enforcing these practice standards and probl ens.
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What we woul d not welcone are initiatives dictating the
practice of nedicine. | think Dr. Racowsky, this norning,
really showed in a much nore conpelling and articul ate
manner than | can discuss in ny remaining mnutes, the
difficulty in comng up with a strategy to reduce the high-
order nultiple pregnancy rate.

| applaud her and her group for the efforts that
t hey have made but | think you can see froma process that
requi res consi derabl e | aboratory expertise, a |large vol une,
and is nowin its sixth iteration, that it would really be
next to inpossible to inpossible to cone up with national
recormmendations that will be applicable to all prograns,
j ust addressing that one aspect of ART, the nunber of
enbryos to be transferred.

[Slide.]

In conclusion, | hope that I have convi nced you
t hat extensive oversight of ART exists. W are not aware
of any current regul atory nodel which is ideal. The ideal
system we believe, is one that woul d enhance safety while
preserving flexibility in individual patient managenent and

we feel that it is inperative to have input fromall of the

M LLER REPORTI NG CO., | NC.
735 8th STREET, S.E.
WASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



participants in the process as your programtoday has
acconpl i shed.

Thank you very nuch.

M5. WOOD: Thank you.

If all the panelists could cone forward, the ones
who were here earlier included, Alta, Andrea, Mary, C ndy,
Panela join the table at the front.

Wi | e they gather, one other housekeeping note
and that is to rem nd everyone that tonorrow s neeting
starts at, yes, 8 o'clock in the norning. Please be here
on tinme and ready to go.

Open Di scussi on

DR. WOOD: We have a few mnutes for discussion.
| guess | can ask the panelists if they have any initial
response, but | did see Phil Noguchi had a comment.

DR. NOGUCHI: | can wait.

DR. WOOD: Did anybody want to nake any responses
to sonme of the presentations that were made in terns of
reacting to each other, or do you want to junp in with the
audi ence?

DR. MAHOMALD: | just wanted to nmake a comment.

On the discussion of nultiples, because that really is an
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i nportant one, but a comment that | m ght have made during
the tal k because, in discussing class differences, because
the great majority of nmultiples don't cone from
reproductive technol ogy, itself, but frominfertility drugs
whi ch are nore difficult to nonitor but can be nonitored.

Those fertility drugs tend, by and | arge, to be
given nore often by general practitioners rather than
reproductive endocrinol ogists. So there, again, there is a
class issue that is associated with that problemthat needs
to be addressed.

DR ORY: | would agree with that conmment to an
extent. | amaware of the two cases that you alluded to in
Texas and lowa. Unfortunately, both of them were nmanaged
by reproductive endocrinol ogi sts--the one in lowa was. |
know t he physician and | believe the one in Texas was, as
wel | . Maybe not, but the point | was going to make is with
appropriate nonitoring, that risk can be reduced but we
still do not have a managenent schenme that will allow us to
elimnate the risk of nmultiple pregnancies with
superovul ation. In that regard, we are nore successful

with | VF.
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DR. MAHOMALD: Monitoring follicle cells, even in
t hose i nstances, could and shoul d have been done and woul d
have avoided the problemw th the additional advice of
avoi ding intercourse during the cycle.

DR. NOGUCHI : First, | would like to just thank
everybody for both this nmorning and this afternoon for your
participation and willingness to not only just say how nice
it is but to say what you |i ke and what you don't Iike.
Part of our job at FDA is to really do that bal ancing.

| guess what | have heard so far gives us sone
hope that actually we are talking pretty nuch the sane
thing with naybe the way FDA tal ks bei ng sonewhat of a
probl em and the concerns. \What | can say is, and
especially we will be establishing a new office this Sunday
that will be overseeing all of tissues, gene therapy, cel
t herapi es, the whole gamut of things. W are quite aware,
and we are quite concerned, that the amount of regulation
is balanced to the task at hand.

For ART, as we have been discussing especially
today, what | would |like to point out is that by and | arge,
we think that the infectious-disease rules will cover

99 percent of everything. It is the 1 percent we are
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really tal king about. There, rather than tal k about
restricting innovation, what we are actually tal king about
is athird part of what FDA does which--Alta tal ked about
safety and efficacy, but in our regulations, underlying the
whol e thing, is, first of all, safety to human subjects
that participate in clinical trials.

The question that we are posing is, as part of
t hat human-subj ect protection, we are not saying that human
subj ects should not take risks. But, as | have heard
al nost everyone say today, we want to know what information
is available. W wll posit directly that, for ooplasm
transfer, there are many unknowns about it. W do know
that mtochondria nmay be transferred. W have really no
di rect evidence that shows that the ooplasmtransfer caused
t he pregnancy.

That is kind of the bottomline. If you are
going to undertake a highly experinental therapy, what is
known, what is not known, what will be gotten fromthe
experinment being done at hand. It is really an
i nformati onal exposure. It is a disclosure aspect that we

are focusing on.
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We do think absolutely that--or, let nme put it
this way. FDA | earned, not too |ong ago, to be not so
paternalistic. Cearly, the AIDS epidem c has changed
forever the way FDA does its business. W do know t hat
human subj ects, patients, whether you consider infertility
a disease or not, it is a treatnent.

W recogni ze that risks are taken daily and that
peopl e want to take those risks. Al we are asking,
actually, is that when we don't know what the risks are,
you shoul d know that, too. |If we have a neans of
addressi ng what the risk can be, we should, as a society,
address that as well.

| don't think that, actually, the IND process is
going to inhibit research at all. That was put to us for
gene therapy for xenotransplantation. W think we have
seen a |l ot nore responsi ble and i nnovati ve research under
regulation that is tailored to the risk and that we wel cone
everyone's participation.

Really, if we are wong, you need to tell us
that, as well. But, overall, thank you very much for

comng to the table and saying that which you |like and that
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whi ch you don't like. It is only by that way that we can
do the right thing.

DR. SABLE: David Sable from St. Barnabas Medica
Center in New Jersey. First, a note of appreciation for
the quality of the neeting. It has really been
out st andi ng.

Just two very mnor factual points to clarify a
couple of thing fromthe day. First, regarding cytoplasm
transfer or ooplasmtransfer, there seens to be a
m sperception that the procedure was designed to assi st
ol der wonen in conceiving. |In actuality, it was designed
to treat a very, very snmall percentage of wonen who we were
seei ng who seened to have sonme defect in the ability of the
eggs to function in the first two days after fertilization,
mai nly wonmen in their md to late thirties, whereas wonen
intheir forties and ol der seened to be having probl ens
nore with the genetics of the nucl eus.

It is a mnor technical point but I wanted to
clarify.

The ot her one, regarding preinplantation and
genetic diagnosis, as far as | know, there are no prograns

that are blanket using it for any age group, that it is
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still used in a case-by-case basis very specifically. W
do it in approximately 14 percent of our cases and, in no
case, do we | ook at any age group as being one that
prei npl antati on genetics, as a bl anket procedure, is used
for.

DR, HUSZAR: | would like to ask a question from
Alta. You nentioned about the regulation of the safety of
t he donor ganetes. Anong other things, | amthe director
of a spermdonor program and we freeze our own sperm SO
the interesting part of it is that, on the one hand, the
studi es show that when you are using donor sperm and you
| ook at the recipient, they have just as high a percentage
of abnormal karyotypes or all the different things that we
can | ook at.

The second issue is that it is alnost a
bottom ess wel| because we don't have all the tools. So
every year, we will have new probes to | ook at nore kinds
of things we can test for. It really will make it
extrenely expensive if you have to do it.

Essentially, the realities that the normal -life
peopl e neet and they fell in love and they have a child,

and they don't have any of that testing. So the question
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is how much better we have to be than normal Iife and what
is the definition of safety that we can |ive with.

M5. CHARO | wish I could give you a concrete
answer. Let nme warn you that | cannot. W neet this
situation frequently that we have two st andards, one for
personal activities and another for comrercial or w de-
scale activities that are ainmed at marketing to the w der
public. So, if |I want to build a toaster to use in ny
kitchen, I amfree to do so and it is very unlikely to neet
all the usual product-safety standards.

But those standards kick in when | propose to
sonebody el se that they use ny toaster or ny nodel of a
toaster and | begin to market it widely. One of the
reasons why a different standard exists in the latter is
because of the concern that the usual sets of incentives
and di sincentives no | onger apply.

If I amusing sonething for nyself and buil di ng
it for nyself, I have ny own safety to be concerned about
and it will probably deter ne from bei ng unduly sl oppy
about the electrical connections. But when we are in a

nore anonynous situation of purchaser and seller, some of
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the those incentives to quality are m ssing and regul ati ons
pi ck up the sl ack

There are other ways to create the incentives for
quality, as | nentioned before, through things like the
tort system or professional standards. So that is one
reason, | think, why, in the formal donor prograns, there
has al ways been an expectation that the standard of safety
woul d be higher than it is in ordinary intimte settings,
al though I do grant you that this is an initial question
that is actually very difficult to discuss.

Whet her that neans that you have to use
absol utely every possible means to elinmnate every possible
risk that could be known, | sincerely doubt because, in the
area of nedical practice, generally, we do not require
optim zation of the quality of nedical services. W
require a reasonabl e degree of care.

That term however, is so elastic and so
difficult to understand and so likely to bite you in the
cont ext of retrospective jury and judge reviews in the
context of medical mal practice that what is considered

reasonabl e care often has cone to represent sonething
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hi gher than the usual understanding of reasonable but stil
not 100 percent optim zed.

| suggest that, in some ways, cost-benefit
analysis will be a first cut. A second cut will be what
does the typical consuner of these services expect. A
third cut is going to be what do nost other tissue banks
and physicians do, and that the standard will |ie somewhere
in the mdst of that kind of triunmvirate of factors.

Each one of them as they inprove, wll rachet up
the standard for the other two. That is, professional
standards get out in front with sonething witten in a
statenment, it is going to ratchet up conmon practice, it is
going to ratchet up consuner expectations and that, in
turn, is going to change the cost-benefit analysis through
econom es of scale in sone cases, et cetera.

So this is a noving target. | apol ogize that |
can't be nore specific.

M5. MADSEN: | actually want to respond to
Philip. M concern over the IND process being introduced
to our research is that infertility, unfortunately, is not

covered in every state across this great land of ours. 1In
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fact, there are nore "have nots" when it conmes to insurance
coverage for infertility than "haves."

My concern is that infertility patients are now
going to take on the costs of the IND process because | can
assure you that the costs are going to be passed down to
the consuner who is already very stressed out trying to pay
for their treatnent. So that is a piece of the concern
fromthe patient perspective.

Anot her piece of the concern is | hear runors,
and, again, | amnot a researcher so please correct ne if |
am wong, that introducing the IND process to us, that
within the IND process, things take nmuch | onger for
research to actually be allowed to go to human trials and
to reach us.

We have a very finite amount of time to build our
famlies and there is a sense of urgency in our disease.

My wi sh, and I know you have heard ne say this before but
now | amsaying in front of the group, is, again, ny wsh
is that this is what is going to be, that it needs to be
streanl i ned and we need to be acknow edged to be a di sease
i ke cancer, that this process needs to be noved al ong and

fast -tracked.
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DR. LEPPERT: | amsorry, | cane back here
because | was up front and I didn't have a m crophone.
amreally very happy to have listened to everything that
was said today and | am very pleased to hear people talking
about the need for research. | do have one coment,
however, and we tried to present this a little bit this
norning, and that is that the Reproductive Sciences Branch
does, in fact, fund a nunber of studies, albeit |I know that
it would be nice if we had nore, but we have a nunber of
clinical trials ongoing.

We have studi es ongoi ng about endonetri osis,
pol ycystic ovarian di sease. There are many things that are
happening and we work with the FDA. In fact, in our
clinical trials, we do get INDs for these clinical trials--
it is funded by the NIH--so that people enrolling in the
trials do not have to pay extra for being a clinical
subj ect .

My question, | think, to this group is how do we
wor k together as a comrunity to get the research
information out to clinicians and the public and al so how
does the Reproductive Science Branch |let others know what

we, in facta, can fund and have funded because even though
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we have restrictions, we are able to do, within the
framework of our mandates, a lot of things that really can
hel p the whol e question of what is healthy for nothers and
fathers and children in the long term

So ny question to you is how can we further this
di al ogue and how can we hel p peopl e know what research
really is going on and what the results are.

M5. WARNER:  Susan, could | just clarify one
remar k about the I ND process because | think this is also
inportant in the light of clarification that Phyllis was
poi nting out about the funding. But the IND nodel is
actually a nodel for requiring research, clinical research
to follow certain standards of patient informed consent,
subj ect informed consent, and al so relying on sone basis of
data in order to formthe basis for the investigation, to
have a clinical plan, to have a protocol to followit so
that you are hoping to get useful results.

Anot her inportant part of the IND process is that
it is not sonmething that the researcher can charge for so
the patients that are enrolled, it is experinmental. It is

understood as an experinmental treatnent and there is no
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charge for that. W have a couple of exceptions, but that
is the rule.

So, really, | guess what | would just chall enge
folks to take a look at is ook at that as a nodel.
Cancer, | think, has been nentioned as a di sease. Cancer
t herapi es are studi ed under the IND nodel. Basically, |
t hi nk one of the advantages of that is that patients, in
experinental situations, are not charged.

Then know it is experinmental. They get the
protections that are in place through the inforned-consent
process, through the IRB process, through FDA revi ew and,
ultimately, because of the results of those studies which
are carefully designed, there is information upon which to
base future choi ces about treatnents.

The treatnents that are successful cone to |ight
and those can be part of the nyriad choices that are
avai l abl e for ART. The patient knows then, at that point,
whi ch ones work and which ones don't.

DR. WOOD: So now we are | ooking, again, for
responses one to three.

DR. McLAREN. Just a word fromthe other side of

the Atlantic. Anne MLaren. Mary Mahowald, | did enjoy
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your little study about genetics versus gestation, the
results of that. Nearly fifty years ago, | did a simlar
but nmuch smaller study on wonen in England who | knew were
reproductively active and the majority, but of course, it
was not significant, cane down on gestation rather than
geneti cs.

But | didn't ask the men. And it never occurred
to nme. | wish | had.

But, nore seriously, what | wanted to say arose
both from what Mary Mahowal d said and also fromwhat Alta
Charo said about the difference in ethical approach in
different parts of the world because | think, in this
country, USA, that the libertarian theory is really very
dom nant; reproductive freedom freedom of research
freedom of practice of nedicine.

In Asia, as Alta Charo nentioned, it is very nuch
nore the interest of the famly, of the community, of the
society rather than of the individual, thenselves. | think
Europe is probably sonmewhere in the mddle but, as between
United States and Europe, we believe in the sane four basic

et hi cal principles.
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But | think, in Europe, we put nore enphasis on
justice and beneficence and in this country, | think there
is nore enphasis on autonony and non-nal eficence, if that
is the right word. | think that probably has sonme effect
on an appropriate regulatory system but perhaps that can
be expl ored nore tonorrow norning.

M5. CHARO | just want to respond to the point
about the notion of justice because | think, actually, in
nmy nonphil osopher's hat, that it is not actually so nmuch a
difference in whether or not there is an enphasis on
justice. | think it is different notions of what justice
constitutes.

It falls out, | think, not of the ethica
anal ysis but of the constitutional differences between the
menber states of EU and the United States which very
specifically has a constitution that starts with the
prenmi se of limted government and the protection of
individual rights with a judicial gloss that says certain
particular individual rights are given especially zeal ous
protection from governnent infringenent.

The ones listed in the Bill of R ghts |Iike speech

and assenbly are the ones nost clearly understood to be
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there. Marriage is another by virtue of court order, and
reproduction in sonme of its aspects by virtue of court
deci sion. And assisted reproductive technol ogi es may be,
maybe not, because we have never had a clear set of cases
posi ng the question.

But there is sonmething about sonme of the aspects
of reproduction that is marked out for special protection.
Now, why is this about justice? Because | think that the
notion of justice that | have heard when | have attended
nmeetings and participated in Europe on this topic is one
that focuses on the greatest good for the greatest nunber,
on soci al harnony.

In a sense, it is a kind of honogenous view of
justice whereas, in the United States, this enphasis on
individuals is not just about |ibertarian, do what you
want, which is the old Marl boro Man i mage of the United
States. It is about the idea that even an overwhel m ng
consensus anong nost people is not sufficient to squelch
the preferences of an eccentric and dissenting mnority,
that this would constitute an injustice that is greater
than denying the majority their opportunity to create this

har noni ous society that | think, in Europe, people inmagine
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is nore easily acconplished with |aws that effectuate the
popul ar will.

So |l think it is a different notion of justice,
justice in ternms of greatest nunbers versus justice not
havi ng any one segnent of society particularly
di sadvantaged in order to let the rest of society proceed
as they see fit that has caused such divergence. And it is
why | have such skepticism about ever comng to
harnoni zation in the way in which we regul ate because |
don't think it is so much a difference in the ethical
anal ysi s.

| think we all recognize these are cl ose cases,
whether it is England or the U S. or France. W all w nd
up concluding they are close cases. | think what happens
is that, in a close case, because of our different
political and constitutional systens, we have different
default positions which, in the United States, we default
to individual preference and, in Europe, you m ght default
to popul ar consensus, as a gross oversinplification.

DR. MAHOMLD: | agree entirely. | was
attenpting to contrast a libertarian conception of justice

wth what | would view as a nore egalitarian conception.
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Now, Amarcha Sen says everybody is egalitarian. It depends
on equality of what that puts in one canp as opposed to
several others.

| think, in some ways, in this country, this is a
default position and | think that is problematic. | don't
really believe that nost bioethecists, these days, give the
pri macy to autonony understood in atotally individualistic
sense that, to sone extent, the lawis nore likely to give
as a default position.

But a position on justice which really does | ook
at equitable distribution of benefits and harns anong the
popul ace is so much nore conplicated, an, | think, ideal
an ideal that may be better approxi mated but probably never
achieved than a |ibertarian conception which sinply says so
long as we |let and nmaxi m ze the chance for all individuals
to do what they wish, that the latter is pursued quite
prevalently in our society.

My argunment was that that is an inadequate
position even in our own society because reproductive
rights are not equally distributed in a free-enterprise
systemin which infertility treatnment really is an

i ndustry.
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"1l let it stop there.

DR. WOOD: W only have about five nore m nutes
before we have to start noving out. | had pointed out two
ot her responders.

DR. BAVI STER. Barry Bavister. | really wanted
to make a comment about ooplasmtransfer to Dr. Bonni cksen
but | feel, in viewof Dr. Leppert's coments, | would just
like to take one mnute to respond. Please don't think
that my conmments this nmorning were critical of Reproductive
Sci ences Branch. They were not intended to be.

But | just want to reiterate--you said how can
you hel p. What we need to do is to change the way that
grants are peer reviewed. They have to be peer reviewed,
but, because the investigator-initiated ROLs, using
appropriate ani mal nodels, are, by and |large, being used as
cannon fodder by CSR because of the triage system you are
not allowed to fund the grants you want to fund.

| see mission statenments from Reproductive
Sci ences which are excellent, but | have tried to nake the
point before and failed that the NICHD cannot fund all the
grants it would like to and is basically dictated to by

CSR. That is the point | was trying to make. |f that can
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be changed, then a lot of things, a |lot of the questions
and probl em brought up in this nmeeting, will be solved in
good tinme by good research.

But right now, the research is doonmed because we
can't get the funding directed to the appropriate research
studies. That is the point I amtrying to nake.

DR. SCHATTEN. Alta, you nentioned that, because
your time was running short, you wouldn't speak about the
i ssue of eggs as commodities. It strikes ne that one of
the other fanged creatures that is hangi ng over everyone's
head, and | say this with affection to our FDA coll eagues,
is Congress in relation to the issue of cloning and the
i ssue of enbryonics, therapeutic cloning.

W are in a situation where eggs are, indeed,
coommodities and, until very recently, the only market
really was infertility clinics primarily for the purposes
of infertility treatment. Now, we have conpani es and ot her
entities interested in buying eggs for the purposes of
bi ot echnol ogy. Can you el aborate on where you see the
commodi ficati on of human oocytes going and what is a

solution for that.
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M5. CHARO  Actually, to be conpletely accurate,
what | ski pped over was disposition of enbryos, not
comodi fication of eggs. But you are right that that is
one of the topics that caught everybody's attention | ast
year. | think for sone people it was a very sincere and
| egitimate concern and, for others, | think it becane a
rhetorical device by which they could sound nore |eft-w ng
than they were as they pursued a right-w ng agenda.

| think that there are many peopl e who have
engaged for years in a very basic debate that has not been
resol ved about whether all things should be available for
comrercial use or whether sone things should be held off
the commercial market for a variety of reasons having to do
with sentinent and enotion.

This ranges fromprostitution to--1 actually
prefer the term"contract notherhood,"” because | agree with
Mary about the term surrogacy--to ganetes to organs and
non-organ tissue that is not reproductive, a whole variety
of settings.

| believe that, to the extent that eggs are
coll ected for reproductive purposes, they fall squarely

within those debates because they are about the speci al
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enotional content and, in the case where the egg i s going
to be used specifically to conceive a child and you are
going to, therefore, have a biol ogical connection to a
child you don't rear, it raises those very issues about
enoti on.

| am a pragmatist so | don't believe it is
possi bl e to squel ch narkets conpletely. | think that,
personally, a lot of what goes wong in the nmanagenent of
things like prostitution and recreational drugs stenms out
of the fact that we try to keep it crimnal as opposed to
regulating it to death. So | probably would favor a
regul atory approach even there as opposed to prohibitions.

| think with eggs collected for research
purposes, you are in a different arena because it doesn't
have the sanme enotional inpact. Now it is really about
body di sconfort in exchange for paynment. It is nmuch nore
I i ke going and doi ng unconfortable or enbarrassing circus
work. That is a poor exanple. It is the end of the day.
But you catch ny drift.

It doesn't have the sanme kind of enotiona
significance as the reproductive use of one's ganetes. So

| would Iike to see them handl ed differently.
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In either case, | think that both researchers and
clinicians would find a wide variety of options that woul d
probably keep everybody happier than they are now, in which
paynents were not excessive. Indeed, paynents could be
deferred. @ ve people savings bonds that don't mature for
ten years. That is going to get rid of the quick kind of
incentive for the college student who wants to spend it on
beer or the person who has got a couple of kids who are
goi ng hungry and feels coerced to say, "M ne ny ovaries."

There are a whol e variety of things people
haven't tried to entice wi thout coercing in any sense of
the word and all ow for everybody's interest to be pursued.

DR. WOOD: As we approach the witching hour, are
t here any other urgent things you want to tal k about today?
| have one nore over here.

DR. RACOANBKY: | would just like to respond to
David Sabl e's comrents regardi ng aneupl oi dy scr eeni ng.
David, in no way, shape or formdid |I nean to inply that
your program was universally applying aneupl oi dy screening
to a certain age group of patients. | just wish to say
that. | amaware that at |east one program if now two, in

our country are about to do, if not already doing,
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aneupl oidy screening in patients that are thirty-seven
years or above in age uniformy across the board.
DR. SABLE: Thank you. | actually hadn't taken

it personally.

DR. RACOABKY: I'mglad. | thought we were
buddi es.

DR. SABLE: Thank you, Catheri ne.

DR. WOOD: Thank you, everyone. See you here at
8:00 a.m

[ Wher eupon, at 5:45 p.m, the neeting was
recessed to be resuned at 8:00 a.m, Thursday, Septenber

19, 2002.]
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