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PROCEEDI NGS
8:05 a.m

CHAIR MULE: I'd like to wel come you to
the 43rd neeting of the Cellular, Tissue, and Cene
Therapies Advisory Committee. And today we are
focusing on a topic with a very long title. It is
Qui dance for | ndustry: Mnimally  Mni pul at ed,
Unrel ated, Allogeneic Placental/Unbilical Cord Bl ood
| nt ended for Henmat opoi etic Reconstitution in Patients
wi th Hemat ol ogi cal Mal i gnanci es.

W wi || have an FDA presentati on and t hen
we'l |l have a guest speaker, Dr. Rubinstein. And then
an open public hearing conponent foll owed by questi ons
for the Commttee relevant to this topic.

So we can begin by having Gail Dapolito
read the conflict of interest statenent.

MS. DAPOLI TG  Thank you, Dr. Ml é.

Good norning and wel cone. I am Gail
Dapolito, the Executive Secretary for the Cellular,
Ti ssue, and Gene Therapies Advisory Conmttee. And
before | read the conflict of interest statenent, |

woul d just |ike to request that cell phones and pagers
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be silenced. Thank you.

This brief announcenent is in addition to
the conflict of interest statenent read at the
begi nni ng of the nmeeting on March 29 and will be part
of the public record for the Cellular, Tissue, and
Gene Ther api es Advi sory Conm ttee Meeting on March 30,
2007.

Thi s announcenent addresses conflicts of
interest for the discussions of the draft gui dance for
i ndustry: M ninmally Mani pul ated, Unrel ated, Al |l ogeneic
Pl acental / Unbi | i cal Cord Bl ood I nt ended for
Hemat opoi eti c Reconstitution in Patients wth
Hemat ol ogi ¢ Malignancies and for a discussion of
scientific issues regarding mninmally manipul ated,
unrel ated, allogeneic, peripheral blood stemcells.

For the discussion of topic two on the
draft guidance for industry, Drs. James Ml é, Mary
Horow tz, and Mary Laughlin each received a waiver
under 18 USC Section 208(b)(3). A copy of the witten
wai ver may be obtai ned by submtting a witten request
to the Agency's Freedom of Information Ofice, Room

12830 of the Parklawn Buil di ng.
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Dr. Kurt Qunter serves as the Industry
Representative acting on behalf of all related
i ndustry and is enployed by Hospira, Inc. | ndustry
representatives are not special governnment enpl oyees
and do not vote.

Wth regard to FDA' s guest speaker, Dr.
Pabl o Rubi nstein, the Agency has determ ned that the
information provided by him is essential. The
followng information is being nmade public to allow
t he audi ence to objectively eval uate any presentation
and/ or coments made by him Dr. Pablo Rubinsteinis
enpl oyed by the National Cord Bl ood Programat the New
York Bl ood Center.

This conflict of interest statement wl|
be available for reviewat the registration table. W
would like to remnd participants that if the
di scussions involve any other products or firnms not
al ready on t he agenda for which an FDA partici pant has
a personal or inputed financial interest, the
partici pants needs to exclude thenselves from such
i nvol venent and their exclusion wll be noted for the

record.
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FDA encourages all other participants to
advise the Commttee of any financial relationships
that you may have with any firns that could be
effected by the Comm ttee discussions.

Thank you.

Dr. Ml é?

CHAIR MULE: Thank you, Gail.

We'll go around that table and introduce
the Commttee nenbers. On ny left.

MEMBER WOO.  Savio Wo fromthe M. Sinai
School of Medi cine.

MEMBER LAUGHLI N: Mary Laughlin, Case
Western Reserve University.

MEMBER HOROW TZ: Mary Horowitz fromthe
Center for International Blood and Marrow Transpl ant
Research at the Medical College of Wsconsin.

VEMBER TOVFORD: Bill Tonf or d,
Massachusetts CGeneral Hospital.

MEMBER GUI LAK: Farshid Cuil ak, Duke
Uni versity Medical Center.

DR GUNTER: Kurt Qunter from Hospira.

|'"'mthe I ndustry Rep.
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MEMBER REGAN: Donna Regan from the St.
Louis Cord Bl ood Bank at Cardinal G ennon Children's
Hospi tal .

DR. LAZARUS: El len Lazarus, Medical
Oficer in Dvision of Human Tissues in the Ofice of
Cell, Tissue, and Gene Ther api es.

DR. WTTEN: Celia Wtten, Ofice Director
of the Ofice of Cell, Tissue, and Gene Therapy at the
Center for Biologics at FDA

MEMBER McCULLOUGH: Jeff McCul | ough from
the University of M nnesota.

MEMBER CHAMBERLAI N:  Jef f Chanberl ain from
the University of Wshi ngton.

MEMBER KWAK: Larry Kwak from M D
Ander son Cancer Center.

MEMBER CALCS: M chél e Cal os fromSt anford
Uni versity.

MEMBER ALLEN: Matthew Allen from State
Uni versity of New York, Syracuse.

MEMBER  CHAPPELL.: Ri ck Chappel I,
Uni versity of Wsconsin.

VEMBER URBA: Walter Urba, Portl and,
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Oregon.

MEMBER GERSON: St an Gerson, Case Western
Reserve University and the Case Conprehensive Cancer
Cent er.

MEMBER KURTZBERG Joanne Kurt zberg, Duke
Uni versity Medical Center.

VS. TERRY: Sharon Terry, CGenetic
Alliance. 1'mthe Consuner Rep.

MEMBER TAYLOR: Doris Taylor, University
of M nnesot a.

V5. DAPOLI TO Gai | Dapolito, Executive
Secretary.

And 1'd I i ke to introduce Rosanna Harvey,
t he Comm tt ee Managenent Specialist for the Commttee.

Thank you.

CHAIR MULE: Jim Milé, H Lee Mffitt
Conpr ehensi ve Cancer Center, Tanpa.

M5. DAPOLITO And we have the pleasure
of honoring one of our distinguished nmenbers this
nmorning. And I'd like to ask Dr. Goodman to cone up
pl ease.

DR. GOODMAN. Wl |, good norning. And |
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just have the tremendous and brief pleasure of
bui |l di ng on the opportunity of actually being able to

be here for all of yesterday and today to honor Dr.

Mul é.

Jim has been, | guess, on our Advisory
Commttee | think for four years. |Is that correct?
Ckay, that's along -- a lot of service. And also as

the Chair for the last year. And | just know fromal
of the staff, you know, what a trenendous job he's
done, what expertise he's brought to this.

And | think that yesterday's neeting, in
a way, and today's as well, are exanples of just how
i ncredi bly inportant what he has done and also I'l
take this opportunity to thank the other people
serving here today on the Commttee who are working
with Jim

VWhat we dois soinportant. It's not just
inportant to the scientific community. 1 think we saw
yesterday how difficult the decisions are, how
conplex, and how they effect people, patients,
physi ci ans, et cetera.

So the other thing that | think is a very
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exciting part of what has gone on in the | ast three or
four years and | keep telling peopl e about the area of
therapies that this Commttee works on is -- we're
talking not just about products but about whole
fields, we're tal king about discovery, we're talking
about the devel opnment of things with the incredible
potential to prevent and cure disease that is so
different fromso many of the other therapeutics.

And that's where Jims expertise in
i mmunot her apy, tunor inmunol ogy, his work in hel ping
bring along sone of the cell therapies has been so
inportant. So, again, what he's done -- and not just
being here, it's not just what we're doing, it's also
what you have brought to it.

Wthout the Commttee's work and the
Chair's work -- and we absolutely depend on this
because we can't have this breadth of expertise and
know edge and al so the decisions and the information
is so conplex that the discussions here really do
i nform us.

And, you know, | can say in the |ast

coupl e of years every tine |'ve heard about a Cell and
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CGene Therapy Advisory Commttee and how it went from

the staff, if | haven't been there, |1've heard about
well, gee, we learned a |ot. W got a lot out of
t hat .

So we really owe a huge debt to you for
your service and we will continue to nag you and ask
you for help | am nost certain. So thank you very
much.

(Appl ause.)

DR.  GOODNVAN: Ckay. So this says that
this Advisory Committee Service Award is presented to
Dr. James J. Mulé in recognition of distinguished
service -- and this is key -- to the people of the
United States of Anerica. So thank you so nuch.

(Appl ause.)

CHAIR MULE: Well, it's been an honor for
me to be able to serve the FDA in this capacity for
t he past four years. It has al so been a great delight
for me to neet so many wonderful people and so many
wel |l -read experts inthe field. And | |ook forward to
com ng back on occasi on.

And also I'd |like to thank Gail and
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Rosanna for really helping put this all together for
us.

Ckay. So we'll start wth the FDA
presentation. And it is an overview draft guidance
for industry: Mnimally Mnipulated, Unrelated,
Al | ogenei c Pl acental /Unbi | i cal Cord Bl ood I nt ended f or
Hemat opoi eti c Reconstitution in Patients wth
Hemat ol ogi ¢ Mal i gnancy.

Dr. Lazarus.

DR. LAZARUS: Well, good norning. And it
is such a great honor and such a great pleasure for ne
to welcome all of you, to thank Dr. Mil é, the nenbers
of the Commttee, the audi ence, ny coll eagues at CBER
for being here and for | endi ng your expertise and your
careful consideration of this topic.

| won't repeat the title of the gui dance.
It's long for a reason. Every word has neani ng. And
what |'mgoing to do is give you an overview of this
draft gui dance.

And |'m going to skim over sone of the
topics and I'"m going to dig deeper where there are

i ssues that we feel would benefit from di scussion by

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

15

the Commttee.

"1l give you a background, a very brief
background of the regulatory framework and a little
bit of a history of the developnent of this draft
guidance. |'ll explain the purpose and the scope of
t he guidance and wal k you very briefly through the
proposed |icense application procedure.

"Il spend alittle noretinme and gi ve you
a little nore detail about the chemstry,
manuf acturing, and controls or CMC section of the
draft guidance and also very briefly summarize the
est abl i shnment description section.

And then I'l|l devote a little bit of tine
to the applicable regulatory requirenents for these
products and then finally I'Il describe the part of
the guidance that explains the post-marketing
activities that the Iicense holders would engage in.

And then at the end, 1'Il share with you
our plans for how to proceed wth the guidance and
sonme other rel ated issues.

Sofirst I'lIl explainbriefly a history of

the promul gation of the regulations for human cells
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tissues and cellular- and tissue-based products or
HCT/Ps. As you all know, inthe md to |ate 90s, FDA
proposed a ri sk-based, tiered regul atory framework for
regul ati on so these products.

And this was inplenented by pronul gating
three final rules, nanely the registration and |isting
final rule, the donor eligibility rule, and Current
Good Tissue Practices. Those rules were inplenented
on May 25th, 2005.

Now under this franmework, it IS
established that cells that rely on netabolic activity
are regul ated al so as biologic products and they are
subject to I ND and BLA requirenents.

So subsequent to publication of that
regul atory franmework, in 1998 we published a notice in

t he Federal Register that had another very long title

but it started with request for proposed standards for
unrel ated all ogeneic placental unbilical cord bl ood
and peripheral blood, hematopoietic stem progenitor
cells.

And i n that notice, we expl ai ned how after

a series of public neetings we had cone to the
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conclusion that it mght be possible to develop
product standards and establishnent and processing
controls for these products that would relate to
clinical data submtted to a public docket.

So we requested subm ssion of comments
about this, including establishnment controls, CMC, and
product standards for both the m nimally mani pul at ed,
al | ogenei c, unrel ated donor cord bl ood and peri pheral
bl ood stem cel | s.

So after the comment period was cl osed and
several series of discussions, and anal yses of the
data in the docket, we held an Advisory Committee
meet i ng. At that tinme it was called the Biologic
Response Modifiers Advisory Conmttee to discuss
clinical transplant outcone data for cord bl ood.

And many of you here today were at that
meeting. And it was very fruitful, very helpful to
us. And the Commttee discussed safety and efficacy
i ssues that FDA should take into consideration.

So subsequent to that neeting, the CBER
Task Force determ ned that, indeed, there were data

submtted to the docket and avail abl e in the published
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literature that were sufficient to permt devel opnent
of recommendati ons for applying for |icensure for cord
bl ood.

And consequently we published the draft
gui dance that is under discussion today.

So like all draft guidance, this is open
for public coment. As you know, the comment period
ends very soon, in April. And |ike all guidance, it
represents FDA's current thinking and does not
establish legally enforceable responsibilities.

So the guidance uses |anguage that
i ndi cates that these are recomendati ons except where,
t hr oughout t he gui dance, there are specific regulatory
or statutory requirements cited. And as is the case
w th ot her gui dance, an alternative approach coul d be
used.

So the stated purpose of the guidance is
basically to hel p the i ndustry understand howto apply
for licensure for cord blood products for specified
indications that I'll discuss in a mnute. And the
gui dance explains the applicable regulations in the

Code of Federal Regul ations for these products.
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And we neant that this guidance woul d be
very helpful to people because the applicable
regul ations, as | described, involve both the human
cell and tissue rules as well as biologics regul ations
and GWs. And then finally it provides information
about manufacturing cord bl ood and howto conply with
t he applicable regulatory requirenents.

It is inmportant to know what cord bl ood
products are covered under this proposal. Basically,
it is addressing the cord blood that is mnimlly
mani pul ated and that is intended to be wused in
recipients unrelated to the donor.

Equally inmportant is knowng what it
doesn't cover, which are the peripheral blood stem
progenitor cells that are mnimally mani pul ated and
from unrelated all ogeneic donors. And it doesn't
apply to other cord blood products. For exanpl e
those that are m nimally mani pul ated or those that are
for indications other than the one described in the
gui dance.

Finally, it doesn't apply to cord bl ood

for autol ogous or famly-rel ated use, although in the
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gui dance there is a statenment that we encourage the
private banks to follow these recommendati ons where
they are relevant to those establishnents.

So nowis agoodtine for me to discuss in
alittle nore detail one of the issues that we feel is
i nportant for consideration by the Commttee and t hat
is the clinical indication that is specified in the
draft gui dance. So, as you know, the indicationis in
that long title: for hematopoietic reconstitution in
patients with hematol ogi ¢ mal i gnanci es.

Now the 1998 Federal Reqister notice

descri bed somne definitions for hemat opoi eti c
reconstitution as evidenced by neutrophil and pl at el et
recovery in order for us to be able to evaluate data
from disparate sources. W received a lot of
information on those outcones as well as other
transpl ant out cones.

And the preponderance of those data were
describing outconmes in patients wth henmatologic
mal i gnanci es. In fact, up to 70 percent of the
reci pients of cord blood that were described in the

data submtted to the docket has hematologic
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mal i gnanci es.

There was a very long list of other
indications in the data submtted to the docket but
there were nuch fewer data for each of those other
i ndi cations. For exanple, for patients with all
genetic di seases, that group conprised 25 percent and
there were smal |l er nunbers of transplants in patients
with other diseases including bone marrow failure
condi ti ons.

So the question that we will | ook forward
to discussingwth the Comittee i s what data m ght be
needed t o support other indications. And generally we
would require data denonstrating the safety and
efficacy of the product for transplantation in
patients with other diseases.

For exanple, engraftnment data, survival
measures of mtigation of the defect, for exanple,
i mmune reconstitution or an increase in the level of
deficient netabolic enzyne or a correction of
henogl obi nopat hy. And, in general, any other marker
of clinical benefit. So |I'msure that we will have a

very interesting discussion on this topic.
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So wal ki ng t hrough the gui dance, the next
section descri bes howthe manufacturer could use it to
apply for a biologics license in a manner that we felt
would be a streamlined approach to |icensure.
Essentially the applicant woul d denonstrate in their
application that they have followed the guidance
recommendations by submtting data that | wll
descri be.

We make the point in the guidance that the
manuf act urer can nodi fy any procedure i n t he gui dance.
And in that case, they would be expected to provide
evi dence denonstrating that their nodification wll
provi de si m | ar assurances of safety, purity, potency,
and effectiveness of their cord bl ood.

So this guidance provides specific
recommendations if the manufacturer wishes to rely on
the data in the docket. And under this construct, the
biologics Ilicense would apply to <cord blood
manuf actured at the time of and subsequent to approval
of the license application.

The cord bl ood manuf acturer does not have

to follow this guidance when applying for a |icense.
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However, if not, they would be expected to submt a
BLA for their cord blood containing data fromtheir
own non-clinical |aboratory and clinical studies
denonstrating that the product neets the requirenents
for safety, purity, and potency described in the Code
of Federal Regul ations.

And if that were decided to be the way
that a particular manufacturer would want to go, we
woul d recommend consultation about the alternative
appr oach bef ore subm ssion of the |license application.

Let nme walk you briefly through the
proposed |icense application procedure. First, like
any BLA, there is a form Form FDA 356h, Application
to Market a New Drug, Biologic or Antibiotic Drug for
Human Use. It is submtted to the Docunent Control
Center. And the guidance describes, we hope,
conprehensively the information that should be
included. And it also explains what FDAwi |l do with
that information

So I'll summarize that here. You can read
this slide. "1l just point out that the guidance

explains that in additionto the information |listed on
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this slide, the manufacturer woul d i ncl ude a st at enent
that they were citing to the data in the docket. And
the manufacturer would indicate that they are ready
for inspection.

When FDA gets the application, we would
reviewit. W would schedul e a pre-license inspection
as soon as possible after receiving a conplete
appl i cation. If, however, the application 1is
determned to not be conplete, we intend to identify
and advise the establishnment of the additional
information that would be needed to be submtted to
conpl ete the application.

Ckay, nowl'mgoing to briefly discuss the
-- 1"l summarize the information in the section
entitled Chem stry Manufacturing and Controls. And,
like | said earlier, I"'mgoing to dig a little bit
deeper when | get to parts of the CMC that we have
targeted for Commttee di scussion.

So the first part of this section has a
table. And the table gives the product description
and characterization. Specifically, it lists the

requi red and the recommended tests and results that
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were used to manufacture the cord bl ood that resulted
in the subm ssion of data to the docket.

The first part of the table describes the
safety testing. And the infectious disease testing,
as |"msure nost of you are aware, is required testing
in accordance with the donor eligibility rule where a
sanple of maternal blood is required for testing for
the so-cal |l ed rel evant comruni cabl e di sease agents and
di seases.

Also required in the CFR is sterility
testing. And in the guidance, we recommend that the
testing for bacteria and fungi be done on a sanple
from the collected cord blood prior to any further
processing and al so on a precryopreservation sanpl e.

Then finally, arecomended safety test if
henmogl obin assay using a cord blood sanple just to
exclude a product from a donor with a honmpbzygous
henogl obi nopat hy.

The second set of tests are those for
purity and potency, which we recomend as three
analytic assays that are performed using a

precryopreservation sanple. First is total nucl eated
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cells and that nunber five tines ten to the eighth TNC
per cord blood -- times ten to the eighth per cord
blood unit is based on a hypothetical 20 kil ogram
reci pient who receives a total nucleated cell dose of
2.5times ten to the seventh per kil ogrambut assum ng
70 percent post - st al | recovery so that t he
adm ni stered m ni nrum dose would be 1.7 tinmes ten to
t he seventh per kil ogram

The viable nucleated cell percentage of
greater than or equal to 85 is, again, derived from
data in the docket. And the viable CD34 cell count of
greater than or equal to 1.25 mllion per cord bl ood
unit is based on a mnimal concentration of CD34+
cells of .25 percent prior to cryopreservation.

And then the last section of the table
descri bes what we recommend for identity testing for
the cord bl ood, specifically HLA typing froma cord
bl ood sanple, <confirmatory HLA typing using an
attached segnent to assure the rel ationship between
the confirmatory type and the cord blood. And then
finally ABO Rh testing using a cord bl ood sanpl e.

So t he next part of t he cMC
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recommendations i s the manufacturer information. And
basically we require identification not only of the
applicant, of course, but also for the other
establ i shments that are perform ng manuf acturi ng steps
under contract agreenent or other arrangement with the
applicant. And those would include, for exanple, the
cord blood collection sites and the |aboratories
perform ng donor testing for relevant conmunicable
di seases and al so for product sterility.

The manuf acturer informati on section al so
should include the precautions taken to prevent
contam nation and cross contamnation. And |'mjust
going to point out a fewthat are unique to cord bl ood
i ncl udi ng the avoi dance of sinultaneous mani pul ati on
of nore than one cord blood product in a single area.
And also the precautions that are taken to prevent
contam nation and cross contam nation by equi pnent
used to process the product.

The narrative description of t he
manuf acturing area covers all the areas involved in
coll ection, volunme reduction, packaging, |abeling,

cryopreservation, storage, and shipping of the
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pr oduct .

The CMC section then, of course, includes
t he net hods of manufacturing. And we submtted a |li st
of those SOPs t hat describe critical processes that we
feel should be submtted with a |icense application.
And 1'Il just point out a few that | think are of
particul ar i nterest or nmaybe need sone clarification.

One is the selection SOPs. And what we
are thinking of here is that we would Iike to see the
procedures in place to descri be howthe cord blood is
managing the data relating to inventory or
communi cation or registration of their inventory, the
procedures for handling search requests, and any
procedures that the cord bank has in order to handle
donor matching and selection for the cord blood
pr oduct .

Al so for shi ppi ng and handl i ng procedures,
we wuld like to see the procedures that the
manuf acturer has in place for shipping the product to
t he transpl ant centers which, as we know, are all over
the world. We would |ike to see the procedures that

are recomended by the cord bl ood manufacturer for
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t hawi ng and prepari ng their products for
adm ni strati on. And we would |like to see the
procedures that the manufacturer recomends for
ener gency product recovery in the event of failure of
a container or tubing that could result in, you know,
difficulty in infusing the product to the patient.

For the validation data summary, we have
recommended in the guidance that data be submtted
fromthree consecutive separate cord bl ood products.

The net hods of manufacturing al so i ncl ude
flow charts showng a visual representation of the
manuf act uri ng process controls, including information
on transfers and where in nmanufacturing those are
per f or med.

And al so of particular interest, | think,
is the section of the guidance that describes control
of aseptic manipulations, which would include a
description of the process paraneters that are
nmoni tored and the procedures that are used to nonitor
sterility and the conditions and the tinme limts for
each processing step.

Q her inportant CMCi nfornmation that woul d
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be required is a description of the container closure
system And we have explained in the guidance that
the applicant could reference an NDA or 510(k) or
master file for the containers. And we have stated
that the manufacturer should provide evidence of
container and closure integrity for the duration of
t he proposed storage period.

Finally, other CMCinformation that would
be submtted wuld be nethods validation or
verification, as appropriate, for infectious disease
testing. Under the donor eligibility rule, the
manuf acturer would be required to use kits that are
i censed, approved, or cleared for donor eligibility
determ nations. And other tests that are perforned
woul d al so be explained in this section of the CMCin
the |license application.

The labeling I'Il discuss nore. There's
a section in the guidance 7(b)(2) that describes the
| abeling informati on that woul d be subm tted.

kay, sonowthisis theright time for nme
to discuss the issue that | touched on earlier. What

products would the Ilicense apply to? W  know,
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obviously, for cord blood this is a very inportant
i ssue because of the thousands of products that are
already in inventory.

And we know this is going to be the
subj ect of very i nteresting di scussi on and
consideration by the Conmttee. So let nme touch on
now the information in the guidance that addresses
cord bl ood that have been previously manufactured.

First, the cord blood that has been
previously manufactured using the sanme procedures
could be handled in a manner described in the
gui dance, nanely, that the license would apply to
those cord blood products that were previously
manufactured in accordance wth the information
provi ded in t he i cense application wher e
docunentation is provided to denponstrate their
conparability to the cord blood that is currently
bei ng manuf act ur ed.

Al so covered in the guidance is the cord
bl ood that has been previously manufactured using
different procedures. As we know, the technol ogy for

processi ng cord bl ood has evol ved over tinme and, of
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course, any change has the potential to effect the
safety and the quality of the cord bl ood products.

However, we know that transplants are
being perfornmed wusing products that have been
inventoried for years. And they are very successful.

So what we woul d expect the manufacturer
to include in their BLA would be a denonstration of
conparability of the previously manufactured cord
bl ood products to the currently manufactured product
simlar to what | just said. And the manufacturer
would provide evidence that the nethods, the
facilities, and the controls that were wused to
manuf acture those products confornmed to GWs and to
the ot her applicable regulatory requirenents.

So we've recommended an approach for
denonstration of conparability that would entai
subm ssi on of separate validation summaries for those
cord blood products including data on the product
characteristics such as total nucleated cell count,
viable CD34 cell content, and colony-formng unit
assays, for an exanpl e.

Al ternative met hods coul d be used and al so
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possi bly helpful wuld be clinical outconme data
obtained from those previous iterations of the
manuf act uri ng process wher e t he particul ar
manuf acturer has those data. And then finally
citation to nedical literature could be helpful in
this regard as well.

So as | said, we recomended certain
assays that mght be used to explain the product
characteristics and could be wused to determne
conparability because t hese markers have been shown to
correlate with the clinical outcone of engraftnent.
For exanple, an increase in total nucleated cells is
associated wth shortened tine to engraftnent and the
CD34+ cell dose has been reported as bei ng associ at ed
with the incidence and the speed of neutrophi
recovery.

And then finally a correl ati on bet ween two
of these or all of the three markers have been
reported, including correlation between CD34 nunber
and colony-formng units as denonstrated by several
researchers, including Dr. Cairo in a couple of his

publications. This table is taken from an abstract
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that was published in 2004 that shows a nice |inear
correl ati on between colony-formng units onthe Y axis
and CD34+ cell content on the X axis.

So as part of this consideration of
conparability we, again, special for cord bl ood, have
to address the issue of the types of sanples that are
available to do the conparability studies. So first
woul d be the segnment, which would be the cell sanple
attached -- integrally attached to the cord blood
product contai ner, which has sone clear advantages.
It is exposed to -- the material in that segnent is
exposed to the sane processing, freezing and storage
conditions as the product itself. And there is a |ow
or a nonexistent risk of mslabeling between the
segnent and the cord bl ood product.

The obvi ous di sadvantage, of course, is
the limtation on the anount of sanple in a little
segnent for testing. And a finite nunber of segnents
that are actually attached to a particul ar product.

So another option is using the cryovial
sanpl es which are processed simlarly as the cord

bl ood product but are separate, non-attached al i quots.
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The advantage being that an increased nunber of
al i quots may be stored and retrieval of the sanple for
testing doesn't effect the cord blood. For exanple,
it wouldn't necessitate renoval of the cord bl ood from
liquid nitrogen and exposure to anbient air
t enper at ur es.

The di sadvantage, of course, is that the
sanple may or nay not be representative of the cord
bl ood product. It may be exposed to different
freezing and storage conditions. And there is, of
course, the increased risk of m slabeling between the
cryovial and the cord bl ood product.

So finally, perhaps the gold standard
material for conparability testing, would be the cord
blood unit itself. It is, of course, the nost
representative of the product actually received by
patients and it is sufficient in size to obtain as
many sanples as necessary for testing. Qobvi ously
products used for conparability studies can't be used
for transpl ant.

So we |l ook forward to a very interesting

di scussion on the conparability issue.
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And now I'Il march over to the next
section of the guidance which is the establishnent
description section which we hope will be hel pful for
the cord blood manufacturers in providing the
information we need in this section of the BLA

The section describes the general
information required, including a floor diagram
showing the location of the nmgjor equipnent, a
description of the processing areas, a description of
t he manufacturing activities that are taking place in
adj acent areas, and the flows for the product, the
personnel , equi pnent, and waste.

"Il just point out a fewof the topics in
the specific systens for the establishnent description
i ncl udi ng subm ssi on of i nformati on about the facility
controls that would include their environnental
nmoni t ori ng program

And also there is fairly detailed
information in the guidance on conputer systens
information that we wuld like to see in the
application, including information and validation

summaries for the conputer systens that control
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critical manufacturing processes. And the guidance
i ncl udes several exanples of such systens.

Al so in this section woul d be
contam nati on and cross-contam nation i nformation that
suppl enments the information submtted in the CMC
section. Here, nore specifically, would be the
equi pnent cl eaning procedures and the containnent
features; for exanple, air handling and procedures
that are wused for decontam nation and equipnent
cl eaning when there is a breach in container integrity
whi ch, as we all know, is an occasional problemwth
cord bl ood processing.

Ckay, so now |'ve described the |icense
application procedure, the chem stry manufacturing
controls and establishnment description. And now |l'm
goi ng to descri be what we hope will be a particularly
hel pful part of this guidance, because it describes
the applicable regulations and post-marketing
activities. And we've done an extensive eval uati on of
all the different regulations and put citations to
t hose regul ations in one section of the guidance that

we hope the manufacturer will find to be a helpfu
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ref erence.

The applicabl e regul atory requi renents are
listed on this slide. And | won't read themall but
t hey conprise biologics products, Gws, |abeling and
advertising regulations, as well as the regul ations
promul gated in 21 CFR Part 1271 for HCT/ Ps, i ncl uding,
as | said, the three rules.

And "Il just point out that for the
Current Good Tissue Practice, we've said that, where
there is a conflict between the GWs and t he GIPs, the
nmor e specific regul ati ons supercede the nore general.

And we've also said that conpliance with
the GWs woul d generally result in conpliance with the
applicable GIPs although there are sonme exceptions,
namely the GIPs that are not covered under the GWPs
i ncl ude, anong ot hers, the donor eligibility
requi renents, the provisions specific to spread of
communi cabl e di sease, the manufacturing arrangenents,
and the provisions for requesting exenptions and
alternatives

The next couple of slides Ilist the

applicable GWs. You can read these. 1'I| just point
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out for particular interest for a <cord blood
manuf act urer woul d be packagi ng and | abeling control
regulations in the GWPs. And this would include
physi cal separation from other operations and
expiration dating determ ned by the stability testing
programwhich is an interesting issue and perhaps t hat
will be sonething that will be discussed today, and
shi ppi ng containers and conditions to be nuintained
during transit. Again, cord blood products being
shipped all over the wrld and needing to be
mai ntained in a manner to retain their viability is a
very critical issue.

The Gws include Ilabel and |[|abeling
content, including regulations for prescription drug
| abeling, for package |I|abeling, and there are
provisions for partial |abels, and then finally, the
bar code |abel requirenents that are applicable to
cord bl ood.

Finally, the GWs include such issues as
hol di ng and distribution. You can read this |ist.
And of interest also would be regulations regarding

returned and sal vaged products.
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Ckay, so that's pretty nuch the first
four-fifths of the draft guidance. At the end, we've
descri bed the post-marketing activities that we think
the applicant would be engaging in, including sone
that are required.

First a recommendation that there be a
collection of «clinical outcone data from the
transpl ant centers. And we reconmmend that the cord
bl ood manufacturer analyze the clinical data as a
quality indicator for their products. And we've
recommended t hat the manufacturer should eval uate the
data with an eye to determ ning whether any adverse
experi ences or ot her unexpected out cones may be due to
manuf act uri ng probl ens.

Nowt here are al so requi red post - marketi ng
activities and the guidance | ists those, includingthe
changes to be reported, the regulations for adverse
experience reporting, and the regul ati ons for biol ogic
product devi ation reporting.

So that's it for the guidance. Now what
|"m going to do briefly is explain to you what we

think are the next steps. W' ve published the draft
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gui dance. W are having this neeting. And we know
that you wll all give us sone very thoughtful input
on all of these topics. And we intend to carefully
consider all of your recommendations and al so, we'll
be very interested to hear the cooments fromthe ot her
att endees.

We wi |l reviewand address, of course, the
comments that have been submtted to the docket. And
using all this information, we wll finalize the
gui dance. And we intend to include in the final
gui dance the date for inplenentation of the IND and
BLA requirenents that woul d end this period of del ayed
i npl enentation for cord bl ood.

Now as has been the case up until now and
wi Il continue, thelicense applications for cord bl ood
coul d be accepted at any tine.

Now also a related topic that we are
| ooking forward to discussing today is the regul atory
issues and data for the unrelated allogeneic
peri pheral blood stemcells. So as nost of you know,
these products were also the subject of the 1998

Federal Reqgister notice and at the tine that the
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comrent period was cl osed, we hadn't yet recei ved data
for the unrelated donor PBSCs although we had, of
course, received extensive data for cord bl ood.

But once we addressed the issue for cord
bl ood, our attention naturally turns to these
product s. And we've conme up with a list of sone
considerations that we think are of particular
i nportance for thinking about unrelated allogeneic
PBSCs, including issues such as the requirenent or --
HBCs actually only require often |imted manufacturing
beyond t he donor sel ection and eligibility
determ nation and recovery of the product, testing,
| abeling, and distribution of the product.

Also, a consideration is that several
post -recovery manufacturing steps are perfornmed in a
| aboratory at the transplant center. And al so nost of
t hese products are manuf act ured by establ i shnents t hat
are participating in the NVDP registry.

And ot her issues that are very special for
PBSCs include donor nobilization, cell selection
depletion, which is comonly performed on these

products, and donor |ynphocytes which are often
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obtained from the sane donor as the PBSC product or
even m ght be derived froman aliquot of the product
itself.

So that's just, | think, probably a
partial list of sonme of the issues that would be
i nportant for our consideration for the PBSCs.

Thank you all so nmuch for your attention.
We | ook forward to a very interesting di scussion.
believe | have just a few m nutes to address questions
that the Commttee m ght have about the gui dance.

CHAIR MIULE: Thanks, Dr. Lazarus.

Questions? Again, we'll have a series of
four questions at the end of this session related to
this, specific topics for the benefit of the FDA. So
if there are no other questions, we'll go ahead to Dr.
Rubi nstein's presentation.

DR. RUBI NSTEIN:  Good norni ng. | was a
l[ittle surprised and very grateful for the invitation
to address this panel today. And it occurred to ne
t hat the annunci ati on of the guidance for |licensing in
a way logically ends the devel opnent of cord blood to

a point at which it can be regulated in this manner.
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The story that | have for youis alittle
di spersed, in a way, because it wll review the
devel opnments wi t hin t he peri od of begi nni ngs whi ch now
are 14 years |ong. And the guidance that we just
heard so beautifully expl ained has taken us really to
conplete a part of the cycle in which we went from
zero on the regulatory end of things to a conplete
gui dance docunent. W now know how to do these
t hi ngs.

The evol ution during this period has been
gi gantic and has been remarkable. Wthin this period
we have | earned about GIPs and we have i npl enented all
kinds of controls and nethods for gathering
i nformati on and preventing probl ens, maki ng sure that
the cord bl ood manufacture and cord bl ood procedures
inissuing, et cetera, are all up to par and, in sone
cases, actually ahead of conparable procedures with
ot her stemcell sources.

Ther e have been techni cal advances during
this period, nowled to the existence in the market of
equi pnent that provides a conpletely cl osed control of

the manufacturer of a stem cell product from cord
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bl ood and per haps fromot her sources. There have been
remar kabl e i nprovenents in the application of IT to
sel ection search for optinmally-matched cord bl ood.

There has been |legislation because the
expense of preparing cord blood, as you undoubtedly
are quite famliar, is very, very onerous. And it has
been felt that the banking part of this -- | hate to
call it industry but | guess that is what it is -- the
banki ng i ndustry have been found to require external
sources of help, hopefully for a limted period of
time, but it is essential.

And finally | think it has denonstrated
clinical usefulness and there are currently in excess
of 10,000 unrel ated cord bl ood transplants that have
been perforned.

From our own bank, there have been over
2,300 patients who recei ved transplants fromus around
the world. Sone of these patients, one can be
conpletely certain, would not have recei ved stemcel
graft had it not been for the exi stence of cord bl ood.

There are nunerous countries in which the

attenpt at organizing a donor registry wth adult
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donors have failed to result in a single transpl ant.

One of the remarkabl e aspects has been,
al t hough, of course, you cannot see these, in the | ast
maybe five or six years, there has been a very fast
devel opnment of cord bl ood utilization in Saudi Arabi a.
And it is a hopeful sign that nore than 50 percent --
this is really now hovering about 65 percent of the
grafts going to Saudi Arabia fromour bank have been
donated by Jewi sh fam i es.

One wonders about the consequences of
reveal ing that fact but the effects have been just as
good as if the recipients have been of the sane
religion.

O these transplants, and | use our data
only as an indication to you of what you can expect to
see fromthe overall data around the world, the single
cord blood unit as a transplant is now joined by
mul ti pl e cord bl ood unit techni ques. These nethods of
multiple transplants sinmultaneously have Dbeen
pi oneered by the M nnesota group who devel oped the
method in a way simlar to devel opnment of bone marrow

transplantationwhereinitially thetransplants failed
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because they didn't have enough cells. And that |ed
to the replacenent of the sternum as a site for
collection, for the hips.

The data that | wll show you, which is
really very limted to aspects that can be of major
inportance for the work of this Commttee, we were
limted to the single cord blood unit transplants,
al t hough, as you can see in a fewyears, we are now up
to ten percent or nore of nultiple transplants.

Ther e has been a change, a rapid change in
t he nunber of transplants per year that we have been
able to provide. And the only thing I would |ike for
you to look, is the dramatic falling, the nunber of
our subm ssions of grafts in the period of 2000 to
2002.

During this period, there was a dramatic
expansi on around the world of the available inventory
of cord blood. And consequently, it was a classical
conpetition that drove us to about a half of the
transplants we used to prepare.

And t her e has been a subsequent resurgence

which is representative, | think, of the overal
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experience in cord bl ood banki ng where the | ast years
have wi tnessed an enornous expansion of the interest
in cord blood and the utilization of it.

Singl e transpl ants are now being
i ncreasingly challenged by nultiple transplants, even
for children. And our |ast year has shown a slight
decrease in the nunber of single transplants with a
vast increase, on a percent basis, of the nultiple
ones.

One of the inportant things in our
experience is that we have foll owup data for nost of
these transplants, for at |least a year. And in nost
cases of survivors, for the |ife of the patient since
t he transpl ant.

There are sone transpl ant centers that are
recalcitrant wwth respect to sone patients. And one
of the reasons why cord blood has been so well
recei ved can be gleaned fromthis slide. There is a
patient and the cord blood unit and these are
i denti cal

Now i f you examine these, and this is a

very nodern typing for cord blood, we only have to
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deal with three loci, A B, and DR And in bone
marrow we now know quite well that HLA-C is an
inportant |locus that determnes survival of the
transpl ant and hel ps survival of the patient.

For cord bl ood, even t hough t he nunbers of
transplants are nowin excess of 2,000, we still don't
see evidence that HLA-Cis inportant. There nmay be a
trend but -- and | hope that very soon we shall be
able to understand and identify the reasons for this
di fference.

Anot her interesting, perhaps paradoxi cal
thing, is that A and B don't have to be tested at very
hi gh resolution. W have retrospectively updated the
resolution of all the transplants that have been done
and we still don't see statistical evidence for the
i nportance or the inprovenents that are possible if A
and B are al so used at high resol ution.

But all of these, of course, require
nunbers. And nunbers are difficult to nanage when you
are dealing wth transplants that are nostly
m smat ched.

On the other hand, there is very good
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evi dence that DRB1 nust be used at high resol ution.
The significance of the typing if you use DRB1 at | ow
resolution, it is diffused and it does not reach
significance even in our data. So DRB1 is an
i nportant high-resolution |locus for us. But the | ack
of necessity to match at high resolution for A and B
makes it far easier to encounter optinmal nmatches using
cord bl ood.

And I will show you sone of the data that
we have gathered, nost of the conparisons have been
done or all the conparisons have been done, in fact,
in cooperation with | BMIR, a cooperation for which we
are extrenely happy and very grateful.

In this talk, | wll just use a few
i ndices for outcone endpoint. So engraftnent and
transplant-related nortality, overall survival, and
conparison with bone marrow in sone cases wll be
met hods for showing you what cord blood is doing
t oday.

And all the patients, as | said before,
are the recipients of a single cord blood unit

transplant. And the | ast ones are i n Decenber of 2005
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to allow for follow up. W have 1,779 patients that
fit this description and they -- 91 percent of themor
1,600 have foll ow up data.

The major categories are for everyone's
experi ence, hemat ol ogi ¢ mal i gnanci es, geneti c di seases
however are now 413 cases, severe aplastic anem a 48
as a representative of marrow failure syndrone. And
neur obl astoma and a few ot her conditions account for
the rest.

Wthin the hematol ogi c nmalignancy, there
are no surprises. The data are very nmuch i n agreenent
w th expectations. And | apologize for this. Thisis
a result of a different version of Wndows that
Power Point will not show the lines. The slides were
made in a earlier version, and sonme of the new
versions wll pick it up, but not all. So you wll
see just the crosses at the point where patients have
been censor ed.

So for | eukem a and ot her conditions, the
engraftment profile is very simlar. There is no
significant difference. The transplant-rel ated

nortality shows exactly the same thing. Leukem a and
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ot her malignanci es evol ve exactly the sane way. And
finally, overall survival is very simlar in all of
t hese mal i ghanci es.

These honpgeneities are interesting
because it, in a way, was at |east unexpected by us.
W had hoped to see sone differences. Al the
di fferences, however, are accounted for alnost
exclusively by the state of disease at the tine of
transpl ant ati on.

The data that | will show you here are
just a few abstracts fromdata that were published by
Mary Eapen fromIBMIR And these slides cone fromher
presentation at ASH. It is very hard to see. I
apol ogi ze for that.

But if you persist, you will see a white
linethat is bone marrowtranspl antation fully matched
patients, and that engrafts faster than the cord bl ood
-- either matched or m smatched. And there are
di fferences in cord bl ood frommat ched transpl ants and
m smat ched transpl ants.

So for engraftnment, bone marrowis faster

and nore conplete. A higher percentage of patients
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will get their grafts accepted initially wth bone
mar r ow. But the |eukem a-free survival in US
children is longer and better when cord blood is
mat ched. The nunbers, however, are snmall. And nore
nunbers are necessary before this i nformation becones
fully acceptabl e.

But it is quite clear, and it is being
confirmed subsequently, that under fully-matched
condi tions, nmeaning A and B at | oad of solution, cord
bl ood can provide certainly at | east as good, and very
likely a better, |eukem a-free survival, at least in
chi | dren.

Inadults, these three curves conpare bone
marrow, that's in black, fully matched, bone marrow
wth one msmatch, that's the point |ine at the
bottom and cord blood with one or two antigen
m smatched in the mddle. The differences were not
significant. This is a study by Mary Laughlin, also
wi th I BMIR, and our group.

Now of rel evance to this gui dance docunent
that we are so excited about and for which, | think,

we -- certainly we are nost grateful to FDA -- it is
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a high point, | think, in their developnent of
regul atory oversight for this area, oversight that is
anot her source of pride to all of us in the U S

t hi nk FDA has been remarkably discreet and prudent,
and has taken their tinme. And they have done their
wor k, and have cone up wth sonething of trenmendous
val ue to us.

So one of the issues that | have with this
guidance, and it is the limtation of the indication
to a single category of diagnosis. The phil osophical
reasons for ny di screpancy with that decision are that
the cord blood is supposed to reconstitute the
patient, hematol ogically and i nmunol ogi cal | y.

There are so many clinical components to
ot her aspects of the recovery of these patients that
it isalittle unrealistic to expect that a source of
stem cells can have a profound effect on those
clinical aspects.

Just to give one -- the degree of advance
of a di sease cannot be in any way affected by the cord
bl ood versus bone marrow controversy anyway. Bone

marrow i s al so not licensed. So we cannot bl ane them
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for lack of consistency.

But in any event, inthis slide | give you
also the nunbers of these transplants that were
reported to the original docket. As a guidance to
tell how nmuch nore security we have in the nunbers,
all of the trends that were discernible with the
earlier data have been now confirned, every single one
of them

And in these slides that follow, | wll
show you a conparison with genetic di seases that are,
unfortunately, thelineis mssing, but you can foll ow
the top line of points. Those are patients wth
genetic disease, and this is engraftnent.

The di fference bet ween them and
hemat ol ogi ¢ patients with hematol ogi c malignancies is
very substantial. It is highly significant. And it
certainly is not any less effective in these
conditions from the point of view of hematol ogical
reconstitution.

On the other hand, the curve of patients
W th severe aplastic anemais lower. And no surprise

fromthe clinical point of view But it is nice to

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

56

see it confirned. And, again, the difference is
hi ghly significant.

In this one, we have the transplant-
related nortality. And, again, there 1is an
i nprovenent of the probability of escaping a
transplant -- a nortality from transplant-rel ated
causes for patients with genetic disease. And thisis
hi ghly significant.

Here, severe aplastic anema patients
didn't do as well upon entry fromthe curve, but the
difference is not significant. And this is nost
likely because of the small nunbers of patients,
particularly small nunbers in the right side of those
curves.

And the overall survival is also highly
significantly better for the patients with genetic
di sease. One m ght say there is no surprise here, but
then this opens the question, why should indications
for genetic diseases that are helped by the
replacenent of stem cells, why should they not be
i ncl uded anong the indications for |icensed product?

Now this i s, will becone not
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under st andabl e wi t hout the Iines, but this slide shows
t hat nost of the genetic di seases descri be one pattern
of overall survival, with 12-nonth survivals in the
order of 60 to 80 percent. The exception is bone
marrow f ai | ure syndrones, where the survival goes down
to about 40 percent.

Now I will just give you an idea of the
nunmbers of patients that are included in these
di agr ans. Rapidly, for immune deficiency diseases,
nmostly patients with SCID, we have studied a total of
124 patients. Bone marrow failure di sease i s Fanconi,
osteoprotosis, D anond-Blackfin, and others, 121
met abolic diseases, including Hurler, and related
di agnosi s, adrenal |eukodystrophy, Krabbé and others
is 111.

Thal assem a and si ckl e cel | di sease, there
are a few patients, 18 and seven respectively. But in
these two conditions, it is perhaps where it is nost
evi dent when you get engraftnment, you get a cured
patient.

So a few thoughts about selection of

units. Again, ny apologies for the lack of Iines.
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What you see here are the effect of m smatches on
transplant-related nortality. On the left the data
are plotted by the presence or absence of HLA-
m smat ched transplantation. At the bottom you see
sone points wwth a zero, there are a few of them and
those are patients where the donor is exactly
identical to the recipient based on the HLA criteria
that | described earlier.

Then thereis aline for one m smatch, and
over that is a line for two m smatches, and then one
for three. Taking the nunber one, the line for one
m smatch as a reference point so that we don't bias by
taking one extrene or another, these patients are
significantly different fromthose that have conpl ete
mat ches. They are al so highly significantly different
wi th patients that have received transplants with two.

Intransplants with three, which shoul d be
nmore significant because they seemnore different, in
fact are not significant strictly, and they are near
the threshold of significance.

On the right side we see the classically

accepted vari able of the cell dose and, again, there
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is a stepwi se progression from higher cell doses to
| ower cell doses, increasing transplant related
nortality |ikelihood.

So we have attenpted to conbi ne these two
vari ables. There are a nunber of statistical signs
that the two can conpensate for one another, and that
together they condition a better approach. And it is
correct.

And so we can define the survivor that |
shoul d have been abl e to show you and coul dn't because
of the lines, the absence of lines, but in the gist of
this data is that, when you conbi ne a good cell dose
with a poor match, you can get better results. And
when you have a |l ow cell dose only, then you should
have a better match

The main threshold for the cell nunber is
about 2.5 tinmes ten to the seven. Above that, this is
TNC, above that nunber, patients seem to be doing
quite well. Below that nunber, there 1is a
preci pitous decrease of the survival in two antigen
m smat ched transplants. This is shown in these |ines

here, or should have been shown by the |lines here.
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The pointed | ines are two m smat ches, and
you have a red one. Those are two anti gen m smat ches.
Well, it is very hard to see, so | will not tax you.
And unfortunately, the mnessage here is conpletely
| ost.

However, the survival is again conditioned
by these two vari abl es, and t hey are wor ki ng t oget her.
One msmatch in an internediate cell dose range
between 2.5 and fives tinmes ten to the seventh behaves
very well. Whereas below, clearly a different
survival .

Now this is a beautiful slide normally
wth two curves. And here you only see the points.
This conpares adults with a TNC | evel of under 2.5,
and children with a TNC on the average al nost eight
times ten to the seventh. The two curves are
identical. This slideis tw years old. They run now
a couple nore patients, confirmng this difference.

So for adults, the overall survival at
that tinme was 68 percent at a year. And for children,
it was 66 percent.

The critical point of this is that all
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these patients are fully matched. So a full match
will render a very heavy adult to a category of
probability of survival that is in the sanme range as
that of children who are in the best possible area of
the cell dose.

Now these data are nore or |ess
reproduci bl e across the world in different banks and
different transplant centers. People are seeing these
t hi ngs i ncreasingly.

But how about the future, and we are
pl agued with this. | don't know what to do about it.
The data in these slides shows that, if we divide our
experience in transplants executed at the different
times listed there from1993 to 96, then 97 through
"99, then 2000 to 2002, or 2003 to 2005, the first
three periods, the data of engraftnent is very simlar
for all those patients, whereas the data for the | ast
period is nuch better. Engraftnment is said to be
faster, and is nore conplete.

The reverse is seen for transplant rates
of nortality. The last period is the period in which

these conplications are less, and the difference is
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extrenely significant.

So these data, in a way, are consistent
with the engraftnment data. And now the sane i s shown
by survival. And the nost recent period has a
survival of the order of 50 percent, up from the
previous period in which it was 42 percent.

Now these are evidence that this
i nprovenent is not restricted to one group or anot her.
It is present in hematol ogi ¢ nmalignancies and ot her
condi ti ons. There may be quantitatively different
degrees of inprovenent. W are not sure exactly why.
There may be sone heterogeneity in the other groups
which we will have to analyze deeper. But it is
reassuring that it is present across this divide.

And here we have the age effect. On the
left are -- | guess | went over the tine.

(Laughter.)

DR.  RUBI NSTEI N: | promse | didn't do
anyt hi ng.

So children and adults both have better
prognosis now, as you can see in this slide. The

i nprovenent in adults is, in a way, nunerically nore
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remar kabl e. But percent-wise, it is very simlar.

Now approachi ng the reasons for why this
happens, if you look at the lines on the left, those
are the geonetric neans of the cell doses in the four
different periods. And the first and second peri od,
the cell doses were relatively the sane. But starting
in the year 2000, there is a dramatic inprovenent in
t he nunber of cells in each transplant. And there is
a further inprovenent in the |ast period.

Oh the right is the levels of HLA
matching, with the snmallest group being the zero
m smatch on the top, and the biggest is the three
antigen msmatches at the bottom The bul k of the
differences in the groups with one and two m smat ches.
And the differences don't seemthat dramatic.

But, in fact, it is the conbination of
these two variables that account for nost of the
significance of the inprovenent, but not all. Inthis
slide, there is another aspect for which we have had
data now for several years. And that is a conparison
of storage in conventional drawers with racks, or in

Bi oArchi ve freezers where the units can be stored in
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a unique position so when you take a unit out, you
only take that one unit and you don't disturb anyt hing
el se.

There is a difference you cannot see. It
is alnost significant is .0058 or so or 59, but so it
is alnmost significant, but not quite. Yet the datais
al so hopeful . And | think this ties up with the
situation of the transient warm ng events.

We studied these a few years ago, and we
have no doubt as to the del eterious effect of several
exposures of short tinme to the cells in a graft. From
a thernodynamc point of view, it 1is easy to
understand that the nunber of cells can be reduced
even if the overall tenperature of the graft still is
seem ngly within the safe range, because units do not
war m honogeneously. They warmfromthe surface in.

Well, we think the data is beginning to
recommend that we | ook at cord blood not purely as a
second best when bone marrow or peripheral blood
donors are not avail able. In fact, other than the
mat ched si blings, cord blood is providing results that

justify its perfect equality with matched bone nmarr ow,
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or even consideration of it as a better source for
various clinical reasons that | don't have tine to go
in. My clinical colleagues are the source of that
information, and |I'm sure they can do a nuch better
j ob.

So basically, our nessage here is that we
believe the tinme is nowto begin to |l ook at cord bl ood
perhaps as a first source other than in the nmatched
rel ated sibling donor. And this is another reason to
consi der that we have reached the end of the begi nning
of cord blood, and we are entering into the period of
maturity for cord blood. The data, | think, at |east
arguably support that.

W have obt ai ned, if you know, t he passage
of legislation with the goal of providing at | east 80
to 90 percent of all patients with high quality, five
out of six or six out of six matches, which provides
survivals at |east retrospectively in our data equal
to or better than the result of bone marrow
transpl ants.

The estimated nunber of units required,

this is sonewhat optimstic, but a good case can be
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made statistically, 150,000 cord blood units would
cover all the major ethnic groups in the United States
if the proportions of these groups wll becone
appropriate in the banks.

The way the |egislation was drafted and
approved, it would lead to self-sufficiently fromthe
recovery of costs to transplant centers. The banks
coul d becone sufficient in five years.

Thi s pi cture was t aken when Presi dent Bush
signed the legislation. And C add Stevens, ny wfe,
who i s the Medical Director of our program added the
nanmes that President Bush i s supposed to be | ooki ng at
in this picture.

And just to show you sone of the living
consequences of cord blood transplants, this is
Spencer. Spencer had Krabbé -- ALD, |'m sorry, and
was transplanted in 2002 at two years. And now has
the faintest clinical signs. He is a normal boy. He
is going to school. He is doing everything that
nor mal boys do.

And here is Erik who had Krabbé. He was

transplanted in 1994 at two years. He is now a
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wonder ful young man, recovered froma di sease that is
devast ati ng.

And this is Catalina. She is a Chilean
patient shown there in one of the |lakes in the south
of Chili. She had |leukema at 14. And that was in
2002, al so.

And here is Steven. Steven was
transplanted at the age of 49. He had accel erating
CM. that coul d not be stopped in any way, and was told
to go honme because there were no donors for himin the
registries. And fortunately for him the people at
Hackensack in New Jersey sent us a search request.
And we happened to have a perfect match for him Very
unusual .

And he was transplanted, and left the
hospital in less than a nonth, full counts, and
manuf acturing his owmn red cells in addition to others.
Never had GBH, and is fine today. He had di abetes,
and for several years, he did not require insulin. He
has Type Il di abetes, not the interesting one fromthe
i mmunol ogi ¢ poi nt of view.

Now so i n sunmary, it has been a wonderf ul
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period in which the prognosis of many patients has
changed fromvery poor to at |east hopeful. Any one
of us |l ooking at these curves will get the inpact of
the still very poor overall survivals that we provide
for our patients.

Conpared to other nedical procedures,
transplantation of stem cells for these kinds of
di seases, we are still clinmbing. W are in the up of
t hese nount ai ns. But we are now at a point of the
mountain that it begins to perhaps appear a little
nore as a pl at eau.

And | want to finish by thanking you for
listening, but also especially thanking this Agency
for having had the foresight to neet with us in 1994,
in January, for the first discussions about ways to
under st and and simul ate cord bl ood transplantation --
banki ng and transplantation to the mai nstream of the
regul atory effort in this country.

Thank you.

CHAIR MULE: Thank you, Dr. Rubi nstein.

(Appl ause.)

CHAI R MULE: Questions for Dr. Rubinstein?
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Savi 0?

MEMBER WOO Dr. Rubinstein, thank you for
this magnificent presentation of all these years and
years and years of experience in really pushing the
field forward.

My question -- actually | have a coupl e of
questions for you. The first one has to do with the
slide that you showed on the donor selection
preferences that you are recommendi ng for a change.
One, two, three, four -- kind of changing the orders
around.

| totally agree with you that the first
preference should be the matched adult rel ated, but
don't quite understand, why are you recomendi ng t hat
the matched adult unrelated, nunmber two, should be
downgr aded to nunber four

| have no issue of say using the matched
cord bl ood unrel ated. That should be preferential to
the adult, because cord blood is better than adult,
but | don't quite understand why the one or two
unmat ched cord blood, unrelated, would be nore

preferable to matched adult unrel ated.
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DR. RUBI NSTEIN: Thank you very mnuch for
this question. It is interesting. The data show
that, with all probability of survival, et cetera, is
very simlar. There is no statistical difference.
And there being no statistically significant
differences, the preference for cord blood, in ny
opi nion, should follow fromthe |ogistic inprovenent
that i s obtai ned when you don't have to search for the
[iving donor. You don't have to accommodate to his
health and so forth

MEMBER WOO Ckay. Can | followup for a
nmonment ?  Anot her question | have for you is that you
show your results for the cord blood transplant for
genetic di seases, there were 400-and sone cases. And
then you just lunped them together in one outcone.

| was wonderi ng, you know, because you are
dealingwth different genetic di seases and many, many
different kinds, do you see differences in ternms of
outcone? O the nunbers are too snmall for you to
break t hem down?

DR. RUBI NSTEI N: Vll, the genetic

di seases are the ones that | listed. They are not --
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it is not every possible genetic disease that ever was
treated. And, in fact, we know that it doesn't work
so well in sone diseases.

MEMBER WOO Yes. \What are the ones that
work better than, and what are the ones that don't
work so wel | ?

DR. RUBINSTEIN. Right. That is an issue.
And we have good data for the diseases that | |isted.
And for those we've failed to detect heterogeneity,
but there are others that have been tried, and which
attenpts at transplantation doesn't work, or doesn't
appear to work. At |east we haven't | earned howto do
it. One of themis Lesch-Nyhan. |It's not working so
well. And Tay-Sachs is sonewhat --

MEMBER WOO. Ckay. So some of themw th

neur ol ogi cal --

DR. RUBI NSTEIN: -- disappointing.

MEMBER WOO  -- work. So thank you very
much.

And ny final question to you would be, in
all of these years of experience of over 2,000

transpl ants, could you coment on the incidents of

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

72

GVHD and the potential toxicities?

DR, RUBI NSTEI N: To summarize on GVHD,
t hat was one of the original reasons why we wanted to
try cord bl ood, because it was felt fromthe data in
sibling transplantation that occurred in the period
bet ween 1989 and 1992, we felt that there was enough
evi dence there that even m smatches resulted i n | ower
graft-versus-host disease.

And that has been confirned in large
measure. It is not that there is no graft-versus-host
di sease. There is sonetines very severe graft-versus-
host di sease. But statistically, and in general, the
severity of the graft-versus-host disease, and
particularly in the chronic phase, is |ower.

MEMBER WOO.  Thank you.

CHAIR MULE: Dr. Kurtzberg?

MEMBER KURTZBERG | have a few comments,
and then a question.

First of all, Pablo, | want to thank you
in particular for nmentioning the non-nmalignant
di agnoses, and the indications for a cord blood

transplantation in that disease category, because
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these are under-served patients, generally young
children, with orphan di agnoses that real ly shoul d not
be i gnored. Cord bl ood has an i ncredibly uni que ni che
for helping these kids, both because it may correct
certain genetic di seases better than adult cells, and
al so because it is readily available, and frequently
timng is very inportant in proceeding to therapy.

I n answer to the previous question, inthe
| eukodyst rophi es, cord blood has a remarkably
beneficial effect if transplantation is performed in
children before the onset of significant synptons. So
in Krabbé, ALD, M.D, Kroller, Hunter, and even Tay-
Sachs, if transplantation is done early in the course
of the disease, and that is going to vary based on
infantile and juvenile forms, the results are
dramati c.

On the other hand, if transplantation is
performed when the child already has synptons, the
results are not as good. Life is prolonged, but the
quality of life is not inproved.

But | think that, as a Conmttee, we

really have to consider the indication question,
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because this would be a great oversight if it isn't
part of the initial |icensure.

Secondly, | wanted to ask a questi on about
whet her you think HLA m smatching has an inpact on
rel apse, particularly in ALL or sone of the other
acute | eukem as. Because even though you listed the
al gorithmof, you know, matched-rel ated donor first,
and then cord bl ood and then unrel ated donor, | think
cord blood could potentially offer an advantage in
protection agai nst rel apse. And | wonder if you could
tal k about that.

DR. RUBI NSTEI N: The data 1is not
definitive on this. W wll need a |lot nore data to
be certain of that. But there is sonme experinenta
wor k goi ng on that shows that if you take i nto account
the natural killer cell concentration and effect in
cord bl ood, the main consequence of this is the rapid
i nprovenent and the -- | hate to say definitive,
because the tine is not very long -- the inprovenent
of the probability of remssion in patients wth
refractory | eukem a and repeated inductions, and so

on. There is a tremendous anount of hope in this
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particul ar approach, because the function of natural
killer cells can be thought of alnost tailored to
execute the function that Joanne just indicated.

So the fact that we have, in cord bl ood,
the potential to manufacture many nore natural killer
cells than are detectable with the conventional tests,
and presumably this happens in vivo after engraftnent,
this could be thought of, not just as a repl acenent
and manner of reconstituting the patient, but also of
provi di ng sonet hi ng speci al additional different from
what we can get fromadults, although we do get, now,
evidence that there is an effect in adults, as well,
particularly in acute nyel ogenous | eukem a.

CHAIR MULE: Dr. Horowitz?

MEMBER HOROW TZ: Thank you very nuch.
Wonderful presentation, and it didn't matter that
there weren't lines. Really you could see everything
pretty nuch.

| think that we need to distinguish
between what diseases hematopoietic stem cel
transplantation in general is good for, versus

differential activity of cord bl ood versus adult donor
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transpl ants, because the statenent you mnade that
transpl ant doesn't work so well in Lesch-Nyhan, well,
that doesn't matter whether it is a cord or whether it
is a bone marrow. And | don't think that there is any
instance in which we see a differential outcone
bet ween cord bl ood and bone marrow.

| nmean the things that bone marrow works
well for, cord blood works well for. The things that
bone marrow doesn't work well for, cord bl ood doesn't
work well for. So | think we have to keep that
per specti ve.

And | think -- | agree with Joanne that
this whole issue of having the indication include
nonmal i gnant di seases is very inportant, because
actual ly a hi gher proportion of cord bl ood transpl ants
are being done for nonmalignant diseases than adult
donor transpl ants.

Overall, about 30 percent of wunrelated
donor transplants are for nonmalignant diseases, and
if you |l ook at cord bl ood transplants in children, 40
percent of them are for nonmalignant diseases

according to data that is registered wwth the Cl BMIR
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So | think that it very nmuch parallels the efficacy of
adul t donor transpl ants.

My question to you, Professor Rubinstein,
has to do with the i nproved outconmes. And we all know
that -- we like to think that the things that we do
make a huge difference for our patients. But, in
fact, nmuch of the prognosis of patients is due to
things that we, wunfortunately, can't do anything
about .

And havi ng | ooked at the change i n di sease
status over tinme, one of the big changes over the past
five or six years is that people are starting to use
cord blood -- think of cord blood as a graft source
earlier in the course of disease.

DR. RUBINSTEIN. That is very true. W
cannot see a mgjor difference in terns of the
classical classification, so to speak, of the degree
of advance. But indeed, there may be smaller
gradations that are critical, and that we are not
measuri ng. Perhaps there may be better ways of
ascertaining the data that wll allow us to

discrimnate better, or to do better analysis.
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Anyway, | would very much I|like to
col |l aborate with your group again in trying to tease
that apart. But | think that just the availability of
faster transplant, once the decision is made, is
itself a very good reason why there should be an
i nprovenent .

And the interesting thing is that these
cord blood cells were avail able just as easily before
2003, | guess. And yet we see the effect. And it is
a very easily neasurabl e one.

Sothe only thing | can do is hope that it
keeps getting better, evenif | don't know exactly the
reason.

But thank you very nuch for your offer to
help us to tease this out.

CHAIR MULE: Dr. MCul | ough?

MEMBER M CULLOUGH: Pabl o, first of all
congratul ations on your role in getting us to where we
can have this discussion today.

My question is, the slide that you showed
showi ng the differences in zero, one, two, and three

m smat ches, sone of your conments inplied that you can
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tell the difference between whether that is an AB
m smatch or a DR msmatch. Do you want to make any
coment s about that?

DR. RUBI NSTEIN: Yes, we have done it in
all those different ways. And the results are the
sane. Nunerically, however, and this is very
interesting, nunerically, we don't see a significant
difference between an A or B msmatch and a DR
msmatch. It was a little surprising to us.

The one thing that is persistently there
is that two DR m smatches seem to be matched worse
than two B m smatches or two A m smatches. O worse
than an A and a B m smatch conbi ned. So there is
sonet hing different about DR that way.

But everybody sort of intuitively runs
away from two DR m smatches. So | believe we have
very few of these cases.

CHAIR MULE: Dr. Laughlin?

MEMBER LAUGHLI N: I would also echo
appreci ati on of an excellent, thoughtful reviewof the
dat a.

My question is focused on your expl anation
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as to the increase in geonetric nean of total
nucl eated cells contained in units during the tine
period 1993 to 2005. In other words, is it related to
col l ection, processing, unit selection, all the above?

DR, RUBI NSTEI N: It is the criteria for
inclusion in the inventory, in the search inventory.
Starting around 2000 or so, we started to |ook for
ways of ensuring a consistently higher mninmm cell
dose avail abl e, and have progressively increased that
m ni mum cel | dose.

The conbination, first of cell dose and
HLA, seened very clear because, if you |ook at the
cell dose in the period of 2000 to 2002, it was
dramatic. We went al nost double in nmany cases. And
yet the clinical results in that period were not al
that better. There was no significant difference.

But at the sanme tinme that the cell dose
becane better, the HLA matching becanme worse during
that period. And so what we gained on one side, we
sort of let | oose on the other. And right now we are
comng back to gathering the two things, and now

t hi ngs are working better.
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But it is not enough. As you saw, this
freedomfromthe thernodynam c effect of exposure to
heat has hel ped sonewhat. W are not statistically
definitively safe in that concl usion, but we are very
close to it.

And it is a logical conclusion to take a
unit frommnus 196 and put it at roomtenperature, 20
degrees centigrade, is like putting your hand into
boiling oil. O course, if you withdraw it quickly,
not hing major will happen. But if you |leave it there
for nmore than a few seconds, you wll feel the
difference. And the sane happens here.

The cells that are in the periphery of
your bags will suffer the nost. And with tine, if you
repeat this exposure several tines, youwll get those
cells killed or ineffectual. So | think we are on the
way to understanding one other aspect of this
si tuation.

But there maybe still further ones. And
the effect of an overall inprovenent in the clinical
treatnent of these patients may also be a part of

t hi s.
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By the way, the data does not show that
non-nyel oabl ative reginmens are the cause of this
retrospective inprovenent -- the retrospectively
ascertained inprovenent. W have a substanti al
increase in the nunber of patients that are treated
that way wi th non-abl ative treatnents, but they don't
seemto be the cause of this phenonenon.

MEMBER LAUGHLI N: My second question is
focused on single versus double wunits in adult
patients. You had not included that anal ysis in your
present ati on. And fully recognizing the C BMIR
prospective studies to ask the question of one versus
two units in adult ablated patients, I'minterested in
your conments as to anal ysis by retrospective study of
conparisons in ablated patients of use of single unit
versus double unit.

Recogni zi ng t hat anal ysi s done at a single
institution, is there any data in the nulti-
institution datasets, either in the United States or
Europe, to |l ook at this question?

DR. RUBINSTEIN: | amnot aware of anot her

one. Unfortunately, there have been a nunber of such
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transplants in many places, but each one of them has
few of them The second institution to do a |arge
nunber is Menorial Hospital in New York. They have
done now over 20 such transplants. They seem to be
extrenely happy, but that is just 20.

We don't have the data for all of them
because sone of the data conme from transplants done
with units of other banks. One of the great aspects
of the maturation of cord blood is, of course, the
avai lability of wunits across the world from many
banks, inproving the chances for patients to get a
better match.

Now, | have a thought about wusing two
units. It may be not a very nice one, but | believe
two units are better than one because there is a
fraction of units that wll not engraft. We don't
know t he reason, really, but there is a certain nunber
of units that are associated wth | ack of engraftnent.

And wi t hout prejudgi ng why that happens,
if you use two units, the probability that both wll
fail to engraft becones smaller. And so you should

expect an inprovenent just on that basis.
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And beyond these obvious, or at least it
seens to ne an obvious explanation, beyond that we
will need a lot of data to see further rationale for
t his.

MEMBER  GERSON: Pabl o, I  want to
conplinent you as well on what will becone, for us, an
i ncredi bly inportant database, both historically and
to conpare goi ng forward.

If I could just make a conment, what nost
inpresses ne is the lack, in the database, of any way
to validate based on random zation of the relatively
qualitative case series data. And at sone point,
we're going to need to deal with the issue of how do
we conpare G oup Ato Group B other than by historical
case series.

| was going to ask you about the abl ation
data, which you qualitatively gave us an inpact on,
but again, it would be very nice to know just how nuch
the change in preparation of the patient population
t hat undergo transpl ant is inmpacting on the
i nprovenent in survival

" mvery concerned, because our task here
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is tolook at the specifications of the product, that
we be as firmas we can with inproving the quality of
t he product, potency, et cetera. You've advised us on
the two different major freezing nodalities that are
now nost comonpl ace. And a p-value of .058 is pretty
cl ose, as you said, to statistical significance.

What do we do with the existing bank that
isinvats of variable ages? Do you have a suggestion
for the Commttee on these banked sanpl es?

DR. RUBINSTEIN: It's difficult to make a
recommendation which requires judgnents of many
di fferent kinds, not just the probability of damagi ng
cells. But | guess at sonme point, we will have to
obtain a direct nmeasurenent of the proportion of cells
that are not going to work when transpl ant ed.

And there are sone hopeful signs that we
may define such nethods. Mst of the evidence cones
fromdata on apoptosis. But it is still early for ne
to go into nmuch detail, just to say that there are
qui ck ways to define apoptosis in earlier nonents.

The trouble wll be in the clinical

justification of any such neasurenent, because
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obviously you would have to undertake a very large
study across many different banks and transpl ant
centers, in which these neasurenents can be done in a
standardi zed way before freezing and after thaw ng.

And at least after thawing, we m ght
approach some way of answering these questions. W
are doing this work because we are concerned. W al so
have sone units, particularly older units, in which
there is no freedom from these transient warm ng
events.

Bef ore the Bi oArchive, we had to use the
sane as everybody else, racks with things. And with
racks, every tine you bring it out to put oneinor to
t ake one out, the others suffer just as well. So even
if you are very careful, even if you keep everything
in the gas phase, you still incur these problens.

MEMBER GERSON:  Coul d I just further ask,
is there any -- are there data to suggest that age of
unit inpacts on outcone?

DR. RUBINSTEIN. W don't think so. I n
our data, the units fromvery early are just as good

as new. W have done transplants this year of units
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collected in 1993. There have been three such
transplants this year, nore than last year at this
time of the year. But of the three, one is very
recent. The other two engrafted quickly.

CHAIR MULE: Doris, did you have a
gquestion?

MEMBER TAYLOR: | wanted to follow up on
the two unit question that Dr. Laughlin asked. You
said that you think that maybe there is |Iless
i kelihood of failure if you transplant two units.

Al though that could potentially explain

why one unit is perceived to outgrow the other, I'm
concer ned. Does that inply, in sone way, that
actually transplanting two is bad for -- | guess ny

gquestion is, is there an interaction there we don't
understand that could actually be del eterious?

DR. RUBINSTEIN. That, | think, is a very
perceptive question. Overall, | believe the fact that
you have two chances inproves the situation. But it
is possible, when you transplant two units, one of
which, let's say, is a good match wth a |ow cel

dose. The other a poor match with a high cell dose.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

88

And let's say you get engraftnent of the
poorer match, you may be decreasing the overal
chances of that patient that would have been better
had the better-matched unit stayed on. So that is a
potential possibility.

The other is that the nechanisns of
wi nning and losing this battle between the two units
are unclear. They still -- we still don't know why
t hat happens, al though there are hopeful signs that we
will understand this in the near future. But we
really don't know yet.

And so there is hidden there a potenti al
for an interaction which may be damaging. W nay be
W ping out, for exanple, the natural killer cells of
one with the other.

CHAIR MULE: Mary?

MEMBER HORON TZ: | think in terns of the
single versus double cord question, we have to
remenber that nost of the double cord blood
transpl ants have been done in patients for whom a
singl e cord bl ood transpl ant was not possible, usually

because it is a large patient who needs it.
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And so conparing the results in that
popul ation with single cord blood transplants, you
have two really different populations. And | think
Pr of essor Rubi nstein has al so al ready poi nted out that
the nunbers are really small.

So, you know, in that it allows patients
who coul dn't ot herwi se have a cord bl ood transpl ant to
have one, that's fine. But to say anything relative
to the other -- this is, by the way, one area where
there is a random zed trial going on of single versus
doubl e in children who coul d possi bly get either one.

CHAIR MULE: Bill?

MEMBER TOMFORD: Thank you. That was an
excel l ent presentation.

What is the age of your inventory? In
ot her words, do you have a |lot of units that are very
old? And do you go through and cull these units
occasionally? O how do you keep your inventory?

DR RUBI NSTEI N: Yes. Qur inventory
started in 1993. The first unit was collected the
second of February that vyear. W have still

approximately 2,000 units from the period 2003 to
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2005.

I n 2005, we began the replacenent of the
ol d nethod, which consisted sinply of cryoprotecting
whol e cord blood, and just freezing it. W changed
t hat procedure for one in which we reduce the nunber
of red cells. W elimnated about 90 to 95 percent of
all red cells, and were able to freeze snaller
vol unes, exactly 25 mlliliters with cryoprotectant,
which allowed us to conpute very accurately optinal
curves of freezing, and renove the freezing procedure
as a variable in the quality of these units.

We have al so about 5,000 such units from
t he second period. The third periodis the arrival of
the BioArchive. And in that period, we have stored
approxi mately 28,000 units. So we do have a sizable
nunber of older wunits. But since 1999, we have
assenbl ed the vast majority of our inventory.

We do conduct every year a review of the
old units, and we test colony formng and CD34
viability for units that were collected in 1993. And
so far, we have not detected any difference from what

we observe now on fresh units that are frozen and
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t hawed. The nunbers are al nost identical.

So | don't think that the storage, if it
is done correctly, will have a major influence. You
can store for nany years.

One of the interesting aspects of the FDA
position with regard to stored cord blood is that we
will be able to show them our data for the different
periods, and then the recommended maxi num storage
period can be anended.

There is a wonderful spirit to understand
and take into account the evidence in making these
deci sions so that they don't becone inhibitory of the
progress in the field.

CHAIR MULE: Stan?

VEMBER GERSON: | have just one quick
question to follow up. Is there a reason, in your
mnd, to take an entire unit and assay it for quality
assurance? |Is that a guideline of interest to the
question of the guidelines?

DR. RUBINSTEIN: |'mnot sure. You nean
to take a unit, thaw it, and then do all of the

measurenents on that thawed unit? Well, | think it is
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a kind of necessary thing to do if you want to know
that your estimates of what is there, in fact, are
t here, because we, as well as all people that work in
cord blood banking, have found reports from the
transpl ant center that say that our unit had fewer
cells.

We al so have received reports that they
have nore cells. Wen we do the thaw ng in our bank
we don't find these major differences. So it is clear
tous -- to ne, anyway, that the technical aspects are
very inportant, and they should not be m nim zed.

The technical requirenents at the | evel of

the transplant centers' stem cell |aboratories are
very strong. | have seen, in one case where | went to
help do the first transplant, | have seen peopl e just

| eave the unit on top of a desk while they entered the
data, and did all of the other necessary paperwork for
several mnutes despite ny protestations that that is
not sonething to be done.

So these are things that happen. It is
| ess inportant with | arge vol unes. If you feel the

half aliter of peripheral blood stemcell suspension,
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well, the losses wll be, percent-w se, much |ess
noti ceabl e. But with smaller transplants, the
precautions shoul d be maxi m zed.

And here | believe the accreditation

procedures shoul d be strengthened, and nade nmuch nore

rigorous.

CHAIR MULE: One final question. Dr .
McCul | ough?

MEMBER McCULLOUGH: Actually, it has to do
wth the sane point. |1'd just ask if, Pablo, if you

agree that sacrificing an entire unit is not as big a
deal as it would seem because a | arge nunber of the
units that are coll ected end up not being suitable for
clinical use. So you have an anple supply of ful
units to do testing onif that is appropriate. Do you
agree, Pablo? It's not as big a deal as it mght
seem

DR. RUBINSTEIN: Yes, | agree with that
conclusion. W don't have that many frozen that are
not going to be used, for two reasons: we weed out as
many as possible before we freeze; it is quite

expensive to freeze and do all the testing and so on.
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But in addition, we don't like to have in the freezer
what sonme peopl e consider duds. It is not a good
i dea.

So we do have sone wunits that are
perfectly good, and they are kept. And these are
units where the nother originally granted inforned
consent, and then later on, at sonme point, for sone
reason, no questions asked, the nother decides that
she doesn't want to be in the program and that she
prefers that the unit be used for research or quality
assurance or other things.

But | am fully in agreement wth your
statenent. It is not difficult for a cord bl ood bank
to have wunits fresh and frozen to answer your
guestion. W can do that very well.

CHAIR MULE: Geat. Thank you so nuch,
Dr. Rubinstein.

VWhat 1'd like to do is take a 15-m nute
break and have everyone back here at 10:45. And we'l|
begin with the open public hearing.

On behalf of the Conmttee, I'd like to

thank Dr. Lazarus and Dr. Rubinstein for their very

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

95

ni ce and t houghtful presentations.
(Wher eupon, t he f or egoi ng
matter went off the record at
10: 33 a. m and went back on the
record at 10:49 a.m)

CHAIR MULE: Ckay. |I'll start by reading
the FDA statenent and that is open public hearing
announcenent for general matters neetings.

Both the Food and Drug Adm nistration,
FDA, and the public believe in a transparent process
for information gathering and deci sion-nmaking. To
ensure such transparency at the open public hearing
session of the Advisory Commttee Meeting, FDA
believes that it is inportant to understand the
context of an individual's presentation.

For this reason, FDA encourages you, the
open public hearing speaker, at the beginning of your
witten or oral statenent, to advise the Conmttee of
any financial relationship that you may have with any
conpany or any group that is likely to be inpacted by
the topic of this neeting. For exanple, the financial

information may include the conpany's or a group's
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paynment of your travel, |odging, or other expenses in
connection wth your attendance at the neeting.

Li kewi se, FDA encourages you at the
begi nni ng of your statenent to advise the Commttee if
you do not have any such financial relationships.

| f you choose not to address this i ssue of
financial relationships at the beginning of your
statenent, it will not preclude you from speaking.

Sowththat, we'll go ahead and the first
speaker for the open public hearing is Joseph Gglio.

MR A AlCo Good nor ni ng. | have no
financial things to claim |'ma paid enployee for
AABB.

AABB t hanks the FDA for this opportunity
to provide a statenent on the draft gui dance for cord
bl ood Iicensure. W would |ike to commend the FDA on
the time and effort that they expended in drafting
this draft gui dance.

During the review of the draft gui dance,
we noticed a few areas that we believe should be
revisited to provide clarity for the personnel that

will be ultimtely responsible for inplenenting the
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gui dance. The gui dance docunent does an excel |l ent job
of outlining what required and recommended tests
shoul d be perforned for the Iicensed products but not
for the products previously manufactured.

W are pleased the Conmmttee has been
asked to discuss the types of data that could be
submtted to denonstrate conparability between the
previously manufactured HPC-Cs and the HPCCs
manuf actured currently. There are thousands of
products in inventory which are acceptabl e but may not
have had the recomended tests perforned.

We woul d al so ask the FDA to consi der what
mechani sms  mght be available to release these
products for transplant in the event that they cannot
be denonstrated to be conparable for purposes of
i censure.

Anot her issue that has not been addressed
i's products fromEurope. Approximtely 20 percent of
the cord bl ood products that are transplanted in the
United States originate from Europe. Products that
are collected in Europe may not have had the required

and recommended tests perfornmed. And the products nay
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not be |icensed by the FDA

It is of great concern that the European
facilities may not want to pursue FDA licensure for
their products. |If this becones a situation, how does
FDA envi sion the continued use of inported products?

We applaud the FDA for the flexibility
that they have allowed in the draft gui dance in areas
that permt the flexibility. However, we did find two
areas where flexibility should be incorporated.

The resul ts of henogl obi nopathy testingis
not dependent on when the cord blood sanple is
collected, i.e., pre- or post-volune reduction. But
according to the draft guidance, only the pre-vol une
reduction sanple 1is acceptable. Therefore, we
recomend t hat the appropriate sanpl e type be nodified
to include the use of a post-vol une reduction sanpl e.

Also in the draft docunment it is
recommended that the validation summary include data
from the manufacturer as well as the thaw ng and
cryoprotectant renoval. Wile we agree that the
processes to be perfornmed nust be validated, not al

facilities will performthe process of cryoprotectant
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removal .

Different prot ocol s, procedures for
adm nistration of HPC-Cs nay or may not require the
renmoval of cryoprotectant prior to admnistration.
There is usually very little DVMSOin an unbilical cord
bl ood unit. And only patients under approximately 15
kil ograns woul d potentially need to have the product
washed. Therefore, the requirenent to validate the
process to renove cryoprotectant should be clarified
so that the process is validated only if the procedure
i s perforned.

The draft guidance docunent states that
sterility of these products nust be perforned using
t he testing nethodol ogy defined in 21 CFR 610.12. As
the Commttee is aware, nmany of the cord bl ood banks
are using one of the automated nethods for sterility
testing.

Pl ease coment on the necessity for
val i dating t he aut omat ed net hod ver sus t he CFR net hod.
If required, please coment on the validity of
submtting a collaborative validation study from

mul ti pl e banks which could then be used by all banks
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for justification for not doing the CFR nethod.

The proposed requirenment for the | abeling
of products with an NDC nunber raises series risk-
benefit concerns. This has been previously addressed
with comments to the docket in response to the August
29th draft guidance requirenents for foreign and
donestic establishnment registration.

It is our position the NDC systemis not
a good fit for <cord blood products or other
therapeutic cells and that manuf acturers and
consignees worldwide receiving them for patient
i nfusi on and/ or transpl antation are al r eady
i npl ementing a systemthat was devel oped specific for
t hem

The system that has been voluntarily
accepted by the international «cellular therapy
community is | SBT 128 Standard. The comunity has
i nvested rmuch tinme and noney i n devel oping this system
as well as inplenenting plans.

A careful review of the facts indicate
that the use of the NDC nunbering systemin addition

to the already existing | SBT 128 systemdoes not offer
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any increase in patient safety. In fact, we argue
that inplenmenting the NDC codes for cord blood
products and ot her therapeutic cells would hinder the
progress of inplenenting the superior 128 i nformation
standard for these products.

We request that FDA carefully consider
pati ent safety i ssues when eval uati ng the requirenents
for NDC codes on these products for ultimately having
to utilize two different |abeling systens wll
negatively inpact pati ent safety and provide
opportunity for I ncr eased errors during the
manuf act uri ng process.

| f the primary purpose for the use of NDCs
in cord blood products is to maintain a list of
manuf acturers and their products, we propose that the
information could be captured nore efficiently and
economcally via a nodified facility registration
form

W Dbelieve the NDC system is not a
reasonable option for inproving the safety of cord
bl ood products and that these products should be

exenpt fromthe requirenent.
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Regarding the final question to the
Commttee today, we believe that a set of
recommendations for HPC-A, simlar to what has been
proposed for HPC-C is appropriate to denonstrate
safety and efficiency of these products.

The majority of these comments presented
today are the result of an inter-organizational work
group consisting of AABB, International Society for
Cellular Therapies, and the National Marrow Donor
Program Overall, the work group believes that this
is a conprehensive and well-prepared guidance
docunent .

The work group's comments on the draft
gui dance docunment wll be submtted to the docket by
t he cl ose out date.

And again we want to thank the Commttee
for the opportunity to make this presentation today.

And to t he Executive Secretary, we conmend
the FDA for drafting guidance for the preparation and
public availability of information given to the
Advi sory Conmttee nenbers. W Dbelieve it is

inportant for the information to be publicly rel eased
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as early as possible.

The ability to prepare a focused
presentation for today's open public hearing was
dependent on know ng what the Conmttee i s bei ng asked
to consider. In cases such as today where the
information would be considered to be exenpt from
di scl osure under FOA is to be discussed, rel ease of
the briefing information and questions to the
Comm ttee prior to 48 hours woul d have been benefi ci al
to the Commttee's consideration of all applicable
i nformation.

CHAIR MULE: Thank you.

Next up is Dr. Butterworth.

DR BUTTERWORTH: Good nor ni ng. I
appreci ate the opportunity to be here and speak about
t he cancer risk associated wth ethylene oxide in the
processing of cord blood. And if you will excuse ne.
| have a cold that went straight to ny voice today.

| am a paid consultant for ThernoGenesis
Corporation. But the opinions |'mpresenting are m ne
al one and were not influenced by Ther noGenesi s.

Stem cells and cord blood are used to
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repopul ate the bone marrow i n chenot herapy patients.
This is a process inportantly invol ving extensive cell
di vi si on. First of all, these cells have to find
their way to the bone marrow and then divide
extensively to repopul ate the bone marrow.

Then these are going to be long-Iived,
continuously dividing cells that create all the
hemat opoi etic progenitor cells for thelifetinme of the
patient. These are critical cells, very inportant.
Absol utely no nutageni c changes are acceptabl e that
coul d yield precancerous or cancerous cells.

Et hyl ene oxi de i s a proposed sterilant for
cord bl ood processing disposables. The FDA in their
guidance is proposing a residual value of five
m | ligranms per di sposabl e of ethyl ene oxide. Ethylene
oxide is a potent, direct acting, DNA-reactive nutagen
and cl astogen, that is it breaks chronpsones.

In studies it has been shown to produce
| ynphoma and/or |eukemia in mce and rats. And in
epi dem ol ogy studies, the sanme endpoints in hunman
bei ngs. Thus, these henatopoietic DNA cancer target

sites are, by definition, subject to nutagenic attack
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by et hyl ene oxi de.

There are serious susceptibility concerns.
The stemcells would be directly exposed to the DNA-
reactive nutagen ethylene oxide during processing
w thout any anatomc barriers or detoxification
mechani sns. So when you think of cancer studies and
ri sk assessments for ethylene oxide with animals or
human bei ngs, you have to realize that there is a | ot
of protection. The chem cal has to get taken up by
the body. There are a lot of barriers before it can
get to the bone marrow. There is a detoxification
mechani smi n nmet abol i sm detoxification excretion, few
of which are present in the current situation that
we' re tal king about.

In addition, the proliferating cells are
hi ghly susceptible to nutation induction by DNA-
reactive agents. There is no worse conbination for
inducing mutations and cancer than a rapidly
proliferating cell population in the presence of a
DNA-r eacti ve carci nogen

To show you how serious this is, nobuse

| ymphoma cells grown on plastic culture flasks
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sterilized with ethylene oxide resulted in nutation
frequency i ncreases of six- to 14-fold conpared to the
sane flasks that are sinply autoclaved for
sterilization.

So what has happened i s t he et hyl ene oxi de
absorbs into the plastic. And then the cells are in
direct contact with the conpound and there is the
increase in nmutation frequency.

There is no safe dose of ethyl ene oxide.
Current FDA gui dance woul d al | ow concentrations in the
range of 30 to 100 mcrograns per ml. of ethylene
oxide in cord blood preparations. And these val ues
are easily in the nmeasurabl e range of nutagenicity in
DNA- danagi ng assays. You can neasure DNA damage at
val ues of |l ess than one m crogramper ml.

There are no data available that
denonstrate the safety of these concentrations or any
concentration of ethylene oxide for stem cell
exposure. FDA and EPA cancer risk nodel s recogni ze no
safe or threshold dose for direct-acting nutagens.

Fortunately, there is a straightforward

alternative. The cancer risk of ethyl ene oxi de can be
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elimnated sinply by the use of gamma irradiation or
steamfor sterilization of all products for cord bl ood
processi ng and storage. Units of stored cord bl ood
exposed to ethyl ene oxide should not be used w thout
the transplant physician being nade aware of the
exposure and of the potential consequences of that.
And possi bly new | abeling for ethyl ene oxi de exposed
cord bl ood units should be consi dered.

| have been doi ng genetic toxicol ogy and
chem cal carcinogenesis research for 30 years and |
must say this is not a good idea to have ethylene
oxide present. Gven the choice, | certainly would
not want ny child given stem cells that have been
exposed to et hyl ene oxide.

But fortunately thereis astraightforward
sol ution. And | think that is the way that things
should go. And | would urge the FDA to change their
guidance to go with this nore safe sterilization
met hods.

Thank you.

CHAIR MULE: Geat. Thank you.

Next up is Dennis Confer.
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DR MLLER | think the first thing you
will notice for sone of you is |I'mnot Dennis Confer.
He apol ogi zes. He was not able to be here today. And
| have no di sclosures other than the fact that I aman
enpl oyee of NVDP. And |ikewi se would |ike to thank
the Commttee for the opportunity to mnake sone
conment s.

| have three issues we'd |like to talk
about in nmy fewmnutes is that in the regul ation of
PBSCs or HPC-A, the safety and efficacy of unrel ated
donor PBSC and related donor PBSC as well as bone
marrow are very simlar yet they are regulated
differently under either 351, 361, or in the case of
bone marrow, under HRSA.

And if we're going to | ook at |icensure of
PBSC, the requirenents should reflect that we've seen
with the current data and safety so that it is
feasible to inplenent in the different types of
centers that exist. Unli ke blood centers that may
col l ect tens of thousands to hundreds of thousands of
bl ood products, many apheresis centers that coll ect

PBSCs may collect |less than ten per year.
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And then the third point 1is that
inportation of PBSCs is essential to neet the needs of
t he patients who need transplants in the U S. and t hat
the regulatory framework needs to allow continued
inportation of these products wthout becom ng
burdensonme for the sanme reasons as in bullet two.

So one way that we propose this could be
handl ed woul d be that the rel ated and unrel at ed PBSCs
could be treated alike. Those that are mnimally
mani pul ated for honol ogous use, HLA matched, and used
for hemat opoietic reconstitution could be handled in
the sanme manner and related donor PBSC. And t hat
woul d al so include DLI or therapeutic T cells.

And t he reason that we think that woul d be
a possi bl e approach is in |ooking at PBSCs, really the
rel evant issue is control of communicable disease.
These products are very different than traditiona
bi ol ogi ¢ drugs. They are patient specific. They have
a very high degree of HLA matching. And so there may
be one or at best a few donors who match a particul ar
patient.

They are minimally mani pul ated after the
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apheresis collection and infused ASAP w thout
cryopreservation, mniml processing, there' s mninma

manuf act uri ng. The quality of these products is
uni formy high. So when we | ook at manufacturing

there are not a lot of variables that inpact the
quality of the product. And really in the situation
where we have the patient who has been either
nmyel oabl at ed or received reduced intensity condition,
the product really needs to be infused or the patient
is likely to die.

So we think that one possi bl e approach is
to regulate these products under 361 and the GIPs
woul d adequately control the risk of communicable
di sease.

Moving on to kind of the second point is
| ooki ng at our apheresis centers that collect these
products. W have 88 registered within the U S. who
collect PBSC and DLI. Seventy-two percent of these
are hospital based. They're not in a blood center.
And three of 63 are |icensed biol ogi c establishnents.
And t hat these establishnments collect nore than three-

quarters of the products that are used for patients in
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the unrel ated transplant setting in 2005.

And so the concern we really have is the
|ast bullet. If they don't collect very many products
per year, as | said naybe |l ess than ten in sone cases,
will they continue to do collections for unrel ated
products and not go for |icensure. And, you know, the
question being well maybe the donors would be willing
to travel. But, in fact, we have experience with, in
fact, not all donors are willing to travel.

So the concerns are that fewer sites wll
col | ect these products both donestically and
i nternationally. Donors mght need to travel to
di stant collection sites and their participation m ght
decl i ne. The cost for <collection wll go up.
| nportation of these products mght go down. And
really the bottomline and the nost inportant thingis
patients may not get the best HLA-mat ched product for
their transpl ant.

And then the third point I'd like to
address is why inportation of PBSCs is so preval ent
but also so essential. And it really cones down to

the sinple fact that the need for HLA matching drives
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the international exchange of these products.

And here is sone data from WVDA for 2005.
And it |ooks around the world and you can see it
really is a global issue of products that are
collected in one country and where the patient is who
receives those stemcells.

And you can see that 39 percent of
products have the donor and the recipient in a
different country. Sothis really is a global need in
the transplantation comunity to have products that
can cross international borders.

So in conclusion, we suggest that
unrel at ed PBSCs coul d be regul ated under 361 based on
their safety and efficacy data and that the primary
risk is the risk of conmuni cabl e  di sease.
Alternatively, if licensing requirenents should
reflect the current understanding of PBSC safety and
ef ficacy and not be so burdensone as to risk the | oss
of PBSC col | ecti ons by sone donestic and i nternati onal
apheresis centers.

And t hat any proposed regul atory framewor k

needs t o accommodat e i nportati on of products essenti al
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to nmeeting the needs of patients for HLA-matched stem
cell products for transplantation.

And wth that, again, ['ll thank the
Commttee for your attention and the opportunity to
address you today.

CHAIR MULE: Thank you, Dr. Mller.

Doris, you had a question?

MEMBER TAYLOR: O the gl obal donors, what
percentage are produced in the U S. for export versus
t he converse?

DR. M LLER Actually that is a great
question. If you look at the United States, kind of
the units that go for export versus inport, the
nunbers are alnost identical. And, in fact, | think
in 2005 they were nunerically equivalent -- exactly
equivalent. So it is a fairly equal exchange.

CHAIR MULE: Did you have another slide
set?

DR. MLLER Yes, | do because |I'm going
to do the one | was supposed to do. But | don't think
-- aml next in order?

CHAIR MULE: You're next in order, vyes.
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MEMBER LAUGHLI N: Dr. Mller, second
questi on.

DR MLLER  Yes?

MEMBER LAUGHLI N: Does NMDP have anal ysi s
of quality of products at those apheresis centers that
do less than ten collections per year versus centers
that woul d neet |icensure requirenments?

DR. MLLER That's a great question. And
we do have sonme data, for exanple, on efficiency of
the apheresis collection. And it does vary between
center. But when you | ook at do you actually coll ect
enough cells for transplant, we really do.

So there's kind of two answers to your
guestion. Yes, we do have that kind of data. But it
| ooks like in the smaller centers, we do have adequate
col | ecti ons.

MEMBER LAUGHLIN: And no differences in
sterility or other aspects of product quality?

DR. MLLER Not that we've seen, Mary.

Ckay, no financial disclosures again ot her
than working for NVMDP. And now | would like to talk

back to the topic of cord bl ood banking. And, again,
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have three issues I'd like to present to this
Comm ttee.

And one concerns what 1'Il call the retro
units or those prior to |icensure and how we are goi ng
to continue to nake those products available for
transplantation. They're a |arge percentage of the
inventory and we need to be able to address that
i ssue.

The ot her issue that has been brought up
in Pablo's presentation and questions afterwards is
the indications for cord bl ood transpl antati on need to
be broadened to include nonmalignant conditions.

And inportation of cord blood units is
essential to neet the needs of U S. transplant
patients. And we need to continue to allow those
products. And I'lIl show you a little bit of data on
that as well.

Wen we tal k about the current or ol der
inventory, it is a large fraction of the inventory
today. And even as we | ook at continuing to increase
the inventory with the new federal support, we still

have an inventory that while it is large, it doesn't
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have enough to get a five of six, six of six, what we
think are better HLA matches for all patients.

One of the key issues is docunentation of
retrospective equi val ent GNP m ght be difficult or not
possible for sone cord blood banks. And then how
woul d we distribute these units if they are avail abl e.
Woul d they be distributable under a perpetual |ND or
sone ot her nechanisn? | think it would be fairly easy
to docunent conparability on the biochem cal
paraneters. But the GNP may be nore difficult.

And that our data indicates that ol der
units actually have simlar clinical outcomes to units
collected nore recently. And here is sone data on
that. If you |l ook at our inventory, 80 percent of the
inventory in the NVDP cord bl ood network was col | ect ed
before 5/25/05.

So that's an arbitrary date but it gives
you an idea that a lot of the inventory are ol der
units. And over 90 percent of the units that have
been used for transplant were collected in that period
of tine. So | think we need to have these units

avai l abl e.
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And there are actually two curves here
that | ook, again, with the date of 5/25, before and
after that date, the survival from the cord bl ood
transplants facilitated through NVDP, the nunbers
after 5/25 are a little bit smaller. But as you can
see, it looks |ike the survival is very, very simlar.
And engraftnent has a simlar shaped set of curves.

The next point 1'd like to address is
transplant for nonnalignant disorders. And our
nunbers are simlar to those that Pabl o shared with us
fromNew York is alittle over a quarter of the total
transpl ants actually facilitated through NVDP are for
nonmal i gnant di sorders.

And if we're going to have these units
avai l abl e for off | abel use by the transpl ant centers,
if we do that, are the cord bl ood banks responsible
for how the transplant center physician uses the
product after it is shipped? This question was al so
addressed earlier. The indications for specific
nonmal i gnant di sorders are rare. How can we nove from
an IND setting to |icensure?

And our data suggests that there are

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

118

simlar outcones for transplants for both malignant
and nonnal i gnant henat ol ogi ¢ di sorders, again in that
broad separation of the two categories.

And this |ooks at the survival when we
look at the data between nonmalignant disease
i ndi cations and henmatol ogic malignancy indications.
And you can see that they are statistically the sane.

The third and [ ast poi nt is the
i nportation of cord blood units and, again, we need to
have these units available to neet the needs of the
U. S. popul ation for the best HA match. It is a large
proportion of the units used for transplantation in
the United States.

And the concern here is many of the
i nternational banks only ship a few units and nmay not
apply for licensure. And | think Pablo showed a nice
graphic of the world for his bank of where the units
cone from And, again, many countries only hade a few
that were inported into the U S

And a simlar issue for PBSCs. If we're
going to inport these, how do we do that? Is this a

perpetual IND for cord blood units that are not
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i censed?

Just to give you an i dea of the anmount of
units that are inported, this is for cal endar year
2006, 19 percent of the units inported into the U S.
were inported into the US. and within the NMVDP
network, a simlar percentage, 14 percent.

And then in summary, existing cord bl ood
units, those that will be prior to the licensure date
and are not able to neet the licensure requirenents
need to be available for transplantation. And here
think the key i ssue is the retrospective docunentation
of GNP for licensure may be unlikely for sonme of the
banks.

| ndi cations for cord bl ood transpl antati on
need to be broadened to include nonmalignant
di sorders. And finally inportation of cord blood
units really is essential for U S transplantation
patients for hematol ogi c transplantation.

And with that, again, | thank the
Committee for the opportunity to share sone thoughts.
And will take questions if that's what we --

CHAIR MULE: Thank you. One or two quick
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gquestions?

DR. MLLER Yes, Mary?

DR, LAUGHLIN: Wth respect toinportation
of cord bl ood units and the reasonabl e requi renents of
CLI A accreditation, what is NVDP' s experience in a
wor ki ng nodel in conventional allogeneic grafts that
m ght be applicable to cord blood with respect to CLIA
requi renents?

DR. MLLER Good questi on. For CLIA,
"Il kind of break it into two types of international
centers. Those that are in Europe may have a CLIA-
approved facility that they have access to. Wen you
get outside of Europe, that gets nuch, nuch nore
difficult.

And so now you are getting into the
eligibility/ineligibility requirements. And sointhe
adult setting, we still have products comng in that
woul d be | abeled ineligible because testing wasn't
performed in a CLI A-approved | ab.

MEMBER TAYLOR: Likewi se, isthere-- wth
regard to inportation of units, is there any evi dence

of increased adverse events with inportation? O
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failure to nmeet requirenents -- sterility
requi renents?

DR. MLLER W haven't seen that. Have
you, Pablo? Any quality control issues with units
com ng from other countries?

DR. RUBI NSTEIN: We don't see those units.

M5. DAPOLITO Dr. Rubinstein, could you
use the m crophone, please?

DR. M LLER He's saying he doesn't see
t hose units.

CHAIR MULE: Dr. MCul | ough?

MEMBER McCULLOUGH: It's a continued
version of the same issue, John. Does NVDP have sone
criteria or away that an international center applies
and is sonehow certified by NVDP to neet sone basic
quality standards of sonme sort? Apart from CLIA
testing, there nust be sone way you deci de whet her you
are going to be willing to inport a unit from anot her
donor site.

DR MLLER That's a great question,
Jeff. Thanks.

We actually have two basic ways that we
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qualify -- whether it is adult or cord bl ood banks,
one i s being actually a center for us and the other is
the cooperative registry nodel. But both require an
application process, review of quality requirenents,
a site visit by us. So, yes.

MEMBER McCULLOUGH: So those quality
requi renents could be shared with the FDA, | assune,
if they don't already have then?

DR. MLLER  Yes.

CHAIR MULE: Ckay. Thanks.

Next up is Robert Soiffer.

DR. SO FFER: Thanks very nuch for giving
me the opportunity to speak today. | actually am not
going to speak with slides, just from notes.

| represent the Anmerican Society of Bl ood
and Marrow Transpl antati on. | have the honor this
year to be the President of that society. I have
nothing to disclose regarding this presentation.

As President of the ASBMI, we represent
approximately 1,400 to 1, 500 nenbers at 300 transpl ant
centers inthe United States and their patients. And

| think all of our nenbers, as well as everybody in
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this room agrees that the objective of paranount
inmportance is for us to provide or have avail abl e safe
and effective cellular products for all of our
pati ents who need t hem

As you probably know, |ast year in the
United States there were close to 4,000 patients who
underwent an al |l ogeneic transplant of some sort from
an HLA identical or msmatched famly nenber.
Unfortunately, only 25 to 30 percent of the patients
have donors in their famly who can serve or have
relatives in their famly who can serve as donors.

And over the past 15 to 20 years,
unrel ated donor transplantation has allowed many of
these patients wthout available famly nenbers to
under go successf ul transpl antation for their
mal i gnancy or their genetic disorder.

Still, despite the generosity of these
mar vel ous vol unteer donors as well as the efforts of
prograns |ike the NVDP, many patients are still unable
to find suitably matched donors for their particular
di sease. This has been particularly difficult for

ethnic mnorities, notably African Anericans, in the
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United States.

The availability of cord blood units has
dramatically helped fill this unmet need. And as we
heard from Dr. Rubinstein, initially cord bl ood was
used. It was applied in pediatric popul ations. But
now it is being used for adult patients. And as we
just heard, 20 percent of those cords are com ng from
outside the United States.

Large registry data from Dr. Rubinstein
and the IBMIR, as well as from Eurocord, published in
2004 denmonstrated -- and Dr. Rubi nstein showed sone of
this data -- the results of cord bl ood transpl antati on
and showed that they closely approximted in many
cases those of matched, wunrelated volunteer donor
transpl ant . Some centers think that cord blood
transpl ant should be used actually in preference to
mat ched unrel ated donor transpl ants.

Now what Dr. Rubinstein pointed out, and
what is very inportant for everyone to keep in m nd,
that the analysis of our data -- of the data to date
-- suggests that the two nost inportant factors that

i npact on survival of patients -- |life and death for
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patients, are the cell dose that is given to patients
as well as the HLA matchi ng.

And despite sone questions here and t here,
there is no evidence to date which inforns us that a
speci fic manner of coll ection, processing, storage, et
cetera, of cord blood definitively has a negative or
positive effect on patient outcone.

Now as all of you are aware, the recently
passed U S. Stem Cell Therapeutic and Research Act
from HRSA requires reporting of the results of all
stemcell or allo transplants, including cord bl ood.
And as these data beconme conpiled nationally through
the CIBMIR and analyzed, we'll likely gain nore
i nsight into the consequences of different processing
met hods as well as the different transplant nethods
associated wth cord bl ood transpl antati on.

Now you'll hear in a couple of seconds
from NetCord and FACT that they have and are
establ i shing professionally-recognized standards in
transplantation for cord bl ood processing and are in
the process of accrediting and have accredited cord

bl ood banks. You'll hear about this, as | said, in a
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second.

Getting back to a patient in choosing an
appropriate cord unit, the physician who has the
responsibility to do that certainly may use and shoul d
use accreditation by FACT and Net Cord as an i nport ant
factor in choosing a particular unit.

But -- and this is a very, very inportant
but -- it would be inappropriate, extrenely
I nappropriate to pass over units with optiml cell
dose or better HLA matching solely on the basis that
it came froma particul ar bank that was not accredited
or licensed or fromunits obtained before standards
were inplenmented as we just heard.

W really feel that this practice would
put the patient at risk and would conprom se their
survival . This may be particularly true for banks
outside of North Anmerica and Europe and could pose
additional problens for patients of non-Wstern
Eur opean descent.

So in summary, I'd like to say that on
behal f of ASBMI t hat we believe that |icensure of cord

bl ood banks should not limt access to cord bl ood
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units coll ected at banks wi thout |icensure or prior to
| i censure because t he uni nt ended consequences coul d be
catastrophic for many patients. Certainly a degree of
regul ation of cord bl ood banks is appropriate in the
future and we urge the Agency to continue watchful
wai ting to eval uate how t he t herapy evol ves under the
current system the clinical judgnment by the physician
and the standards and accreditation by FACT and
Net Cor d.

We urge caution in establishing licensure
requi renents that woul d prohibit and prevent the use
of optimal cord blood units for patients. And if such
a plan is inplenented, it should be done so in
careful ly neasured steps.

Thank you.

CHAIR MULE: Thank you.

Next up is Phyllis Warkentin.

DR, WARKENTI N: Thank you for the
opportunity to speak on behalf of the Foundation for
the Accreditation of Cellular Therapy. | have,
unfortunately, no financial gain fromthis tal k today

and have no di scl osures.
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The conpliance wth internationally
accepted standards for cord blood banking is an
inportant mneasure to ensure that high quality,
appropriately tested, and matched cord bl ood units are
avail able to patients who need them

And this is for the reasons that we' ve
heard about all norning. There are many units in
i nventory. | mport and export is very inportant and
needs to continue so that patients have proper access.
And governnental regulation varies from country to
country so it makes it very difficult for cord bl ood
banks who send units to many countries to conply with
all of the various regul ations.

Conpr ehensi ve professional standards and
a rigorous voluntary accreditation program have been
devel oped and inplenented internationally since 2000
by the International Net Cord Foundati on and FACT, the
Foundation for the Accreditation of Cellular Therapy.

The goals of these cord blood banking
standards and associ ated accreditation programare to
pronote quality practices in maternal and donor

sel ection, screening, and testing. And in cord bl ood
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col l ection, processing, testing, banking, selection,
rel ease, and transport to consistently assure the
wor | dwi de provision of quality cord blood units for
transplantation to patients who could potentially
benefit and to permt the continuation of inportant
research and devel opnent in the area.

As you may know, FACT was founded in 1996
by the American Association for Blood and WMarrow
Transpl ant and the International Society for Cellul ar
Therapy to establish standards for quality nmedi cal and
| aboratory practice and to inplenment a voluntary
i nspection and accreditati on programin hemat opoi etic
cell therapy.

Recogni zing the critical inportance of
i nternational standards, FACT has also worked wth
JACIE, the Joint Accreditation Commttee of the EBM,
Eur opean Group for Blood and Marrow Transpl ant ati on,
and | SCT to devel op and i npl enent joint international
st andards and prograns for accreditation.

These cel l ul ar therapy standards apply to
hemat opoi etic progenitor cells and to therapeutic

cells fromany tissue source and cover all phases of
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collection, processing, and admnistration. Al
accredited clinical collection and |aboratory
facilities are required to develop and nmaintain a
conpr ehensi ve qual i ty nmanagenent pl an, to eval uat e and
report clinical outconmes, and to conply wth
applicable | aw.

Therefore, FACT is famliar to and has
earned the confidence of the clinicians who will be
transplanting cord blood cells. A total of 248
hemat opoi etic cell transplant progranms in the United
States, Canada, and Australia have applied for FACT
accreditation. O these, 151 prograns have been
accredited, representing approxi mately 92 percent of
the hematopoietic cell transplant progranms in North
Aneri ca.

In FEurope, there are currently 36
transpl ant prograns in 13 countries accredited under
the identical standards by JACI E.

Net Cor d- FACT i nternational standards for
cord bl ood processing, testing, banking, selection,
and rel ease wer e devel oped by experi enced

pr of essi onal s in cord bl ood banki ng and
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transpl antation fromten countries and first published
in 2000. The third edition of cord bl ood standards,
published in 2006, is available on the FACT website
and a copy has been provided to each of the Commttee
menber s t oday.

These standards are designed to pronote
quality throughout all operations of the cord bl ood
bank that will lead to consistent production of the
hi ghest quality cord bl ood units.

Net Cor d- FACT st andar ds cover all phases of
cord bl ood coll ection, processing, testing, banking,
sel ection, release, and transport. An accredited bank
must mai ntain a conprehensive quality managenent plan
that addresses nost, if not all, of the applicable
governnental regulations both in the U S and in the
Eur opean Uni on.

The quality rmanagenent requi renents
del i neat ed i n Net Cor d- FACT st andards i ncl ude a defi ned
organi zational structure with a Dorector, Medica
Director, Quality Managenent Supervi sor, and
col l ection | abor at ory staff whose traini ng,

experience, and conpetencies for these tasks are al
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descri bed.

The Quality Managenent Supervisor is
responsi bl e for establishing and maintaini ng systens
toreview, nodify, approve, and i npl enent all standard
operating procedures, and to nonitor conpliance wth
st andar ds and applicabl e | aw, i ncludi ng the detecti on,
docunent ati on, evaluation, and reporting of errors,
accidents, biological product deviations, adverse
events, variances, and conpl aints.

The quality managenent plan requires
witten process control procedures to ensure that
products conform to specifications, are correctly
identified with a unique nuneric or alphanuneric
identifier, are not cont am nat ed or Cross-
contam nated, and that they maintain functions and
integrity.

Standards require nonitoring of clinical
out cones, nai ntenance of appropriate, safe, and secure
facilities, detail ed records, and docunent ed
agreenents with other facilities participating in the
processes.

Conpr ehensi ve, detail ed oper ati onal
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standards also cover all phases of the cord bl ood
banki ng operation, including donor screening and
testing to determine eligibility, mintenance of
witten standard operating procedures and the
val idation and/or qualification of equi pnent ,
supplies, reagents, and procedures.

Labeling nust include bar coding or
equi val ent human and nmachi ne-readabl e procedures for
mat er nal sanples, the cord bl ood unit, the cord bl ood
unit reference sanples, and associated docunents.
Ter m nol ogy consistent with the | SBT 128 is used as
this t er m nol ogy and | abel i ng system are
internationally understood and applicabl e.

Specific tests are also delineated to
measure the purity and potency of each unit. O her
activities in the cord blood bank are also covered
such as transfer of an inventory to another bank
tenporary cessation of functions or the managenent of
units that were collected, processed, or tested using
met hods and/or criteria different from current
prot ocol s.

The FACT- Net Cord accreditation programis

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

134

based conpl etely upon the standards that we have j ust
di scussed. The process is voluntary and is based on
docunented conpliance with all applicable standards.

The accreditation includes both an onsite
i nspection and the subm ssion of witten naterials.
There nust be a process to address each standard as
there is no partial accreditation avail abl e under this
system

Vol unteer inspectors are all hi ghly
qualified and experienced in the field of cord bl ood
banking or transplantation and are affiliated wth
appl i cant or accredited banks.

The onsite inspection is a rigorous
process involving two full days during which tine the
cord blood collections and processing events are
observed at all | aboratories, all collection sites, up
to five, and if applicable, at a percentage of the
addi tional collection sites.

The i nspection teamreport is reviewed by
experienced staff and presented to an expert cord
bl ood accreditation Commttee for review and a

deci sion regardi ng the next steps.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

135

Al l deficiencies nmust be corrected prior
to accreditation and thus we believe that the process
is consistent from bank to bank. And the resulting
accreditationindicates conpliance wth all standards.

There are 54 cord blood banks who have
applied for FACT-Net Cord accreditation. Thirteen, to
date, have been accredited. The remaining 41 are in
the accreditation process at sone point with six of
t hem havi ng conpl eted the onsite inspection.

Net Cord- FACT standards have achieved
i nternational acceptance in cord bl ood banking. The
13 accredited banks represent nine countries. The
st andar ds have been translated into Italian, published
in Italy for clinical guidance, and accepted by the
Italian Mnistry of Health as recommended practice.

In Australia, the Therapeutic Goods
Adm ni stration, Ofice of Devices, Blood, and Ti ssues
regul ates cord bl ood under the Australian Code of GW
and t he Net Cord- FACT st andar ds.

The Worl d Marrow Donor Associ ati on and t he
Asi aCord have al so adopt ed Net Cord- FACT st andar ds.

This slide lists the 13 accredited banks.
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As you can see, they represent nine different
countries, including four banks in the United States.

I n summary, conprehensive, internationally
devel oped and accepted voluntary standards for cord
bl ood col | ecti on and banking have been in place for
five years enconpassing conprehensive quality
managenent process control s and eval uati on of clinical
out cones.

During this tinme, considerabl e experience
has al so been achieved in a rigorous inspection and
accreditation process for cord bl ood banks.
Prof essi onal accreditation shoul d be consi dered as an
i nportant neasure of quality of the cord bl ood bank
and of the units manufactured therein.

| nport and export of cord blood units is
critical to the <care of patients whose nost
appropriate cellular therapy product m ght have been
collected in another country or wusing alternative
processi ng nmet hods or acceptance criteria.

As established by FACT and NetCord, the
accredited cord blood bank nust have controlled

processes that will ensure safety, purity, potency,
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and identity of the cord blood units.

Thank you.

CHAIR MULE: Thank you.

Bill, you had a question?

VMEMBER TOWFORD: Have there been any
reports of transmtted disease in cord bl ood?

DR, WARKENTI N: They wouldn't have
reported themto ne, but I'm not aware of any. But

maybe | shoul d ask sonebody el se probably to answer

t hat .

Pabl 0?

DR. RUBINSTEIN. | amnot aware that any
products have transmtted infectious disease. But

there have been a few cases in which |eukem a has
appeared in the recipient and was tracked down to the
donor as the origin.

It is afascinating topic. There are very
few cases conpared to the total nunber of transplants
but it is a nost interesting devel opnent. And one
t hat shoul d be studi ed.

MEMBER KURTZBERG: Could | just clarify

that statenent? The | eukem a was i n donor cells. The
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donor thensel ves did not have | eukem a. You know, in
other words, the recurrence of leukemia in -- I'm
aware of two patients with | eukem a to begin with was
in donor cells. But the donor, thenselves, did not
have | eukem a

DR. RUBINSTEIN. Yes. | fully agree wth
that correction. It is not a transplant of the
| eukem a but rather it is the energence of | eukem a in
cells fromthe donor. And there are, | believe, in
addition to the early two cases in the -- one in the
United States and one in Europe, there are now two
cases in Japan.

CHAIR MULE: Mary?

MEMBER HOROW TZ: And consi stent with our
charge today, there have been no reports of things
that you mght have screened for that have been
transmtted to recipients, you know, suggesting that
per haps screening procedures were inadequate in sone
banks.

DR. RUBI NSTEI N:  Yes, no, no. It is an
entirely different process. The work of Dr. G eaves,

M chael G eaves in London, probably contains at |east
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a mgjor part of the explanation for this phenonenon.

CHAIR MULE: For the sake of time, we will
have to nove on. Fol ks have planes to catch at three
o' clock or so. So we're on a tight schedule. And
we'l | probably tackle sone of these questions in the
aft ernoon sessi on.

Next up is E. J. Shpall.

DR. SHPALL: Yes. Thank you very nuch for
the opportunity to speak to you today representing
Net Cord, if we can find the slides here. As | said,
I'"'m representing NetCord today. That is an
organi zation that has been in existence for nore than
a decade. W are newy elected officers.

Actually Pablo Rubinstein was the Vice
Presi dent . And it is he and Peter Wrnet and the
originators who are actually solely responsible for
getting NetCord organized and into what is a very
i nportant and gl obal body of cord bl ood banks.

As you can see here, the banks that are --
there are 22 banks now represented in NetCord. Only
two banks in the United States, Pablo's bank and one

i n Houston. The rest involve cord blood banks in
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Australia, Europe, Israel, and Asia in Tokyo wth far-
reaching inplications for the patients.

The inventory, you can see here, 1is
137,820 units. As of a year ago in the BMDW | think
t he worl dwi de i nventory of Iisted cord bl ood units was
about 258, 000. So this is a fairly substantial
percentage of the units that are out there avail able
to our patients.

And as | showed you, we've distributed
many units throughout the world -- NetCord has to
vari ous countries. You can see 78 in the United
States but they are providing units -- that the major
user is in Europe but also el sewhere as shown here --
Asia and Australi a.

And as you heard from the previous
speaker, in cal endar year 05, the World Marrow Donor
Associ ation cal cul ated that approxi mately 16 percent
of units were inported to the United States frombanks
out si de our country. In 06, that was 19 percent.
And in their nost recent calculations, they are
estimating that 20 percent of the units | ast year cane

into the United States from outside our country.
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Based on this as well as the NMDP
records, this figure is likely to grow because
definitely each nonth the nunber of cord blood units
bei ng noved i s increasing.

As you just heard fromPhyllis Warkenti n,
there are professionally recognized internationa
standards with rigorous onsite inspections that are
| ooking at the quality of these units outside the
United States. And we think go a long way to
protecting our patients.

And we wanted to echo Dr. Soiffer's
coments. W applaud the FDA and we agree with them
that it is critical to nove the quality of the units
that are comng in to our patients up. But we are
just cautious about preventing options for patients
who otherwise will definitely die of their disease.
The sel ection of cord blood units today is clearly the
practice of nedicine.

Qur patients, particularly in sone of the
| arger urban centers where we have big transpl ant
centers, are ethnically diverse. Oten the best unit

for our patient is in another country. And denying
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access to such units would primarily effect these
mnority patients for whom cord blood is often the
only therapeutic option.

Qur concern is that there is no reason to
assune that the current inventory is not safe. e
haven't heard of any major catastrophes in terns of
i nfectious disease transm ssion. And so we think that
patients nmust have access. W need to work with the
FDA t o nake sure that the existing inventory, both old
and outside this country, can be used.

One of our concerns is that if a license
is required and the procedure to then obtain a non-
licensed unit under the clinical need or nedical
necessity is too burdensone for busy clinicians who
are doing a mllion things every day when they are
consenting these patients would be -- that the path of
| east resistance would be to perhaps choose a unit
where the burden wasn't there. So that at |east the
patient could get transpl anted.

And in the end, that wll not be a service
when we know this is such a critical patient

popul ati on where every little aspect of care can neke
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the big difference between survival and not.

In ternms of one of the nmjor guidance
docunent issues, whichis the CLIAcertification, that
clearly represents a problem for places outside the
United States. There aren't many CLIA-certified
| aboratories in Europe. In fact, only one at the
monment that we know of. So we were hoping to engage
-- NetCord is hoping to engage the FDA in a di al ogue,
per haps acknow edgi ng conparabl e certifications from
ot her countries t hat m ght meet t he CLI A
certifications.

Anot her option would be to take these
units that would be shipped into our country and test
them right before release in a CLIA-certified
| aboratory rather than prevent their use altogether.
And we're hoping that NetCord can work with FDA to
assure the access of their high quality units into the
United States patients as this noves forward.

And we' || end by echoi ng t he ASBMI' comrent
that clearly the risk to be prevented with |icensure
i s undefined al though we applaud the ability to raise

the quality. But the risk of denying access to the
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nost appropriately matched units of cord blood is
clearly defined in our patients.

And we thank you for your attention.

CHAIR MULE: Thank you.

Next up is Elizabeth Read.

DR. READ: (Good nor ni ng. I think it is
still norning. My nane is Elizabeth Read and | am
representing the International Society for Cellular
Therapy, or ISCT. And | have no financial conflicts
of interest to disclose.

| SCT is the gl obal forumand resource for
devel oping and supporting innovative cellular
t herapies through communication, education, and
training, thus furtheringclinical-basedinvestigation
for the benefit of patients.

| SCT appreciates FDA' s thoughtful and
flexible approach to Ilicensure of allogeneic,
unrel ated cord bl ood. | SCT nenbers and | eadership
have reviewed the docunent and participated in the
wor k group consisting of AABB, | SCT, and the Nati onal
Marrow Donor Program And that work group will be

submtting witten cormments to the docket.
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Today's coments are general concerns
ai med at raising questions, pronoting clarification,
and stimulating further discussion. W believe the
nost critical issues raised by this guidance relateto
three areas; the first, product potency; the second,
product conparability; and the third, the inpact on
the practice of nedicine.

And | think you' ve heard all the previous
speakers touch on all of these areas. So what |'m
saying i s not going to be new, but I may be framng it
just slightly differently.

Wth regard to product potency, Dr.
Lazarus nentioned the recommended testing for product
pot ency that appear in the gui dance on pages 8 and 35.
And that is the total nucleated cell content of
greater than or equal to five tinmes ten to the eighth
per wunit, the viability of the nucleated cells,
greater than or equal to 85 percent after volune
reduction and before cryopreservation, and a viable
CD34+ cell content of greater than 1.25 tines ten to
the sixth per unit, also after volune reduction and

before cryopreservation. And that value is achieved
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if the mninmmspecified total nucleated cell content
has at |east .25 percent viable CD34 cells.

These recomendati ons are all reasonabl e,
but we'd |i ke to discuss a couple of issues related to
product potency and raise the foll ow ng questions.

| guess the first issue is that there is
a real challenge in selecting a product potency assay
or a set of assays for cord bl ood. Several issues
ari se.

This guidance is focused on banking for

specified indications for which current data are

available. But the reality is -- and this has been
ment i oned by ot her speakers -- that public cord bl ood
units are, and wll be, banked for a variety of

current and future indications.

For exanple, with increasing use of non-
myel oabl ative transplants, we do not really know
whet her potency assays should be based sinply on the
content of viable CD34 cells, imune cells, sone
conbi nation, or sonething else to be defined after
further clinical trials.

Dr. Rubinstein also nentioned the use of
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doubl e cord bl ood transplants and that is increasing
in the transplant world. And that changes the way we
vi ew product dosing, whichis related to -- which does
have a relationship to product potency.

Finally, we need to consider other
potential uses of cord blood, such as cardiac and
skeletal repair. And there are many others as well in
the future that we may not even have thought of yet
which nmay not be dependent on henmat opoi etic
progeni tors.

Just to hone in on one issue that rel ates
to use of viable CD34 cells, there are reasons why the
nunber of viable CD34 cells as a single assay may not
be the ideal potency assay even for specified
i ndications. Published data in literature show that
TNC has actually been the best predictor of clinical
out cone and transpl ant physicians typically use the
TNC before the CD34 cell dose in the unit selection
pr ocess.

And the reason for this is nost |ikely
related to the fact that many units never had CD34

measured. And even those that did, CD34 quantitation
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of cord blood is not as well standardi zed as for bone
marrow PBSC and thus is subject to greater inter-
| aboratory variability.

So the use of one single potency assay
that is in a particular guidance may not be the
solution to approaching the potency i ssue.

It is our understanding that FDA w |
requi re each bank to specify a potency assay or assays
for its own use but that they are not defining exactly
what the assay or assays nust be. And we strongly
support this approach but also encourage banks,
transplant centers, the FDA, and other parties to
continue thinking very broadly about this issue and to
col | aborate actively to identify the nost appropriate
potency assays for specified clinical uses of cord
bl ood.

So t he second | ssue IS pr oduct
conparability. And establishing conparability of
units in pre-BLA inventory is perhaps the nost
critical and challenging issue. Criteria for
conparability, in fact, enconpass the entire

manuf act uri ng process, including donor eligibility, ex
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Vi vo processi ng, st or age, final pr oduct
specifications, |abeling and expiration dating, and
CGWP practices and facility requirenents.

There are a nunber of concerns of both
cord bl ood banks and transpl ant physicians wth regard
to product conparability. And, again, you' ve heard
t hese before. The post-BLA units may be perceived as
better by whatever parties than pre-BLA wunits.
Val uable inventory would possibly need to be
di scar ded.

The nature of the BLA process will result
likely in proprietary communi cat i ons bet ween
i ndi vi dual banks and the FDA on this issue. And the
use of conparability standards wll inpact the
avai lability and use of cord blood units collected by
non- U. S. banks that are not FDA |icensed.

So we strongly support collaborative
ef forts anong banks, professional organizations, and
FDA to establish industry standards for product
conparability. And | think this is going to be an
extrenely chall enging process. And |I'm sure the

Commttee will be talking a lot about this specific
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i ssue this afternoon.

Finally, the practice of nedicine. Cord
bl ood transplantation is often the last resort for
patients wth Jlife-threatening illnesses. And
transpl ant physicians do need latitude in electing to
use cord blood wunits that my not neet BLA
specifications after weighing the appropriate risks
and benefits.

W request that the FDA consider and
clarify its position and provide additional comments
-- and actually this isn't just the FDA -- it's the
Advi sory Conm ttee that we're asking for this as well
-- provide additional coments on and options for
conti nued storage of cord bl ood units that do not neet
a licensed banks ©prospective or conparability
specifications for <clinical use and options for
clinical use of cord blood units for indications other
than transpl antati on of henatol ogi c mal i gnanci es.

| SCT thanks you for considering these
i ssues. And thank you for your attention.

CHAIR MULE: Thank you.

Sol'dlike to thank all the speakers who
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participated in the open hearing.

And what we will do nowis break for |unch
and plan to reconvene at 12:45. Thank you.

V5. DAPOLI TO And there is a reserved
sectioninthe restaurant for the Conmttee so you can
get back in 45 m nutes.

(Wher eupon, t he f or egoi ng
matter went off the record at
11:59 a.m to be reconvened in

t he afternoon.)
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AAF-T-EERNOON S ESSI-ON
12:50 p. m

CHAIR MULE: Okay. So in order to keep on
time, mainly for individuals who need to catch
flights, we have four questions that FDA has asked us,
as a Conm ttee, to provide comment on. And so we have
roughly two hours to do this.

And so what 1'd like to do is have the
Comm ttee nenbers make comments specifically to each
of these questions. And then, if time permts, we can
open up for comments fromthe audi ence. W'Il|l see how
it goes. Ckay?

Sowll we flash up the first slide? The
first question -- do we have a first question? So
W t hout reading the entire question, I'd |ike to open
up the floor to nenbers to coment.

MEMBER GERSON:  May | ?

CHAIR MULE: Ckay, go ahead.

MEMBER CERSON: So it does seemto ne that
the issue of how to conme up with the question of
potency, which it looks to ne |like is the major focus

of this question, can be addressed with cell nunber
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viability, CD34, and colony-formng unit.

There i s enough variability between those
assays that other than cell nunber, neither is nore
accurate than the other. And so they give you a
cunmul ative -- a val uabl e cunul ati ve sense of potency.

The bigger issue to ne, and |'m curious
about others' perspectives, istherestrictioninthis
question to previously manufactured and currently
manuf act ured whereas we've heard from the fol ks who
cane and spoke to us about another major concern and
that is availability of internationally-based sanples
that may or nmay not be previously or currently
manuf act ur ed.

So | think there are two conponents here
but they both relate to this issue of potency. And
all of these conponents, | think, are reasonable
measur es of potency.

MEMBER HOROW TZ: | guess the question is
do we need all of themor any one of then? In all the
clinical studies, the consistent piece of information
about the graft that has been nost convincingly shown

to correlate with outcone is the total nucl eated cel
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dose.

And | think it is hard to argue that any
of the other things are absolutely superior to total
nucl eated cell dose in denonstrating the adequacy of
a unit. There are certainly studies that show that
CD34 correl ates. But | don't know if it is
convincingly denonstrated to be so much better than
total nucleated cell dose that it should be required.

Joanne, |'d be interested.

MEMBER KURTZBERG One of the problens
with requiring this now, although I think they al
have value, is that there is not standardization
bet ween t he nmet hodol ogi es used or the results obtained
from bank to bank. And there have been sone efforts
made through Stem Cell Technologies and their QA
program through the NVDP and sone of the European
banks to try to standardize the assays so that
everybody neasuring the sane sanpl e woul d get t he sane
resul t.

And it is very easy to do for TNC and
viability and the correl ati ons are good. But when you

move to 34, it is okay, not great. And when you nove
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to CFUs, it is horrible. And that is despite quite a
few efforts. And it is not just in cord blood that
st andar di zi ng CFU has been a problem

Fifteen years ago, the T cell depletion
trial, which was a marrow trial, tried to do the sane
thing with workshops, et cetera, and still had
pr obl ens.

So | think the reality is that requiring
it nowis alnost like it is not ready for prine tine
because of these deficits in the technol ogies. But in
the long run, these nmay be good assays to have
i nformati on about.

If you look in individual banks or
i ndi vidual inventories, you do see correlations of
both 34 and CFU with engraftnment and survival. But
when you try to cross broad nunbers of inventories,
then you lose the significance. And | think it is a

t echni cal thing.

| wll say one other thing, though. I
think that a test of potency or viability -- I'm not
even sure what you want to call it -- is inportant.

And | think the CFU does that. The drawback to the
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CFUis that it takes 16 days. So to use it as a real
tinme rel ease assay or touse it as areal tinme potency
assay in the setting of a transplant isn't very
practical .

CHAIR MULE: Doris?

MEMBER TAYLOR: | just wanted to nmake the
point that discussing potency when we haven't
conpletely discussed all the indications that the two
may be cl osely rel ated.

And that if we broaden the indications, we
may end up wanting to change sone of the potency
assays as well, especially if we npbve outside
hemat ol ogi ¢ di sorders or if we don't have a good sense
that CD34, for exanple, correlates with potency in
sonme of these other indications.

CHAIR MULE: Mary?

VMEMBER LAUGHLI N: | agree. And even
wi thin the context of hematol ogy applications, potency
assays focused on the immune cell conponent of the
grafts have really not been studied to determ ne
whet her they would be predictive of engraftnment or

transpl ant out cones.
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CHAIR MULE: Dr. Horowitz?

MEMBER HOROWN TZ: If we're tal ki ng about
honmol ogous use here, not about the use of these cells
for regenerative nedicine, for exanple, then | think
it doesn't really matter so nmuch in ternms of the
under |l ying indications.

The honol ogous wuse for henmatopoietic
reconstitution in the context of atransplant, | don't
think it matters too nuch whether we're tal king about
mal i gnant di sease or nonmalignant disease. You
probably have sone vari ati on dependi ng on whet her you
are tal king about nyel oabl ati ve or non-nyel oabl ati ve
condi tioning although actually we don't really know
t hat .

The double versus single cord blood, in
terms of establishing thresholds for cell dose, m ght
make a difference. But in terns of just saying what
tests woul d you do, | think you can still say that the
thing that is the nost reproducible, that has the
strongest correlation wth all the inportant outcones
inall the clinical studies that have had enough size

to be worth looking at is total nucleated cell dose.
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So | think that total nucl eated cell dose
is sort of the main thing that has to be | ooked at.
It definitely is a predictive variable for outcone of
t hese transpl ants.

CHAIR MULE:  You know when it said the
types of data that could be submtted to denonstrate
conparability between the previously manufactured
cells and the cells manufactured currently, how woul d
t hat be done? How would that conparability be done?
| nmean we're talking probably about different
processes. And |I'mnot sure how --

MEMBER HORON TZ: | don't even really know
what conparability nmeans in this context. It's not
like a drug where you want the sane dose in every
drug. I mean that's just not the nature of the
product that we are tal ki ng about here. Every product
has a different cell dose that is sort of dictated by
the person -- the cord from which the cells are
collected. And that's the total dose.

And then the cell dose is, you know,
totally dependent on the size of the person you are

putting it in. It's not |ike you can adjust your cord
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bl ood.

So | think conparability then defaults to
clinical grounds that anong cord bloods done for
simlar indications with simlar cell doses, you get
the sane rates of engraftnent. 1| don't know. | think
that is the only way you can tal k about conparability.

CHAIR MULE: Donna, did you want to
comment ?

MEMBER REGAN: | believe froma cord bl ood
bank point of view, that conparability could be
measured by stability studies which are already
requi red by accrediting agencies. And you take not
only the characteristics of the products that you have
in the bank over tine but then you can relate that to
t hose that have been transplanted within those years
and | ook at the outcones.

So you have not only the stability of the
product per tenperature and length of tinme but then
you would al so have sone of those units that were
t ranspl ant ed t hat you could conpare t hose
characteristics to.

And in the end, using the sane
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specifications that you used up front with your
preprocessi ng, with your postprocessing, your segnent
studies, and then the clinical data woul d be the way
that | woul d address that issue.

CHAIR MULE: Joanne?

VMEMBER KURTZBERG | think you could
create exercises within your |aboratory where you
periodically took units by your old nethod and your
new nmethod and, you know, vyou split a big unit,
processed it both ways, and then conpared recovery
post-thaw -- post-processing and post-thaw of these
things -- CFU, CD34, sterility, viability, TNC.

And if you could show you got the sane
nunbers on the sane unit doing it both ways -- and, of
course, you wouldn't do just one unit. You'd have to
do sone nunber. | think that that would, in addition
to the clinical data that you al ready have that these
ol der units have been engrafting and doing well and
nmeet the kind of standards that have been reported,
that that is the best you are going to do.

CHAIR MULE: Dr. MCul | ough?

VMEMBER McCULLOUGH:  Yes, | think Donna and
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Joanne have said nicely how conparability data coul d
be obtai ned that woul d make sense in relation to what
the bank is currently doing.

| have two very specific coments. Oneis
the termnology of, if CD34 cells are included, that
the termnology of viable CD34 cells -- and as a
nunber of people here know, a | ot of the ol der ways of
determining viable CD34 cells had to do with just
quantitating CD34 and doing total nucleated cel
viability. And then multiplying as opposed to i n FACT
system actual ly | ooking at viable CD34 cells.

And a lot of the old units in the banks
will have been -- the viable CD34 content wll have
been determ ned by that old nmethod. And it m ght not
be that accurate depending on the nunber of
granul ocytes and ot her kinds of cells that were in the
pr oduct .

So one issue would be whether you really
mean vi abl e CD34 cells or whet her those ot her nethods
could be used. Because it could turn out to be a real
probl em for sonme of the older units.

And actually while I'm on, let nme just
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menti on progenitor cells as well. As has been pointed
out, the ability to relate a nunber in the progenitor
cells assay to transplant outcone isn't a very good
predictor. On the other hand, it would seemto ne as
a general form of quality for putting cells into a
bank, the progenitor assay can be | ooked at al nost as
an all or none phenonenon.

That if we had a unit that didn't growin
a progenitor assay, we would want to take a very cl ose
ook at that unit to determne whether or not we
really wanted to bank it because often there wll be
other things wong with it. It wll have a | ow CD34
count or other things like that.

So I'mnot so negative on the progenitor
assay as nmaybe others if you think of it nore as a
broad, al nost an all or none kind of thing rather than
trying to get a particular nunber that relates to a
i kelihood of engraftnent.

CHAI R MULE: Donna?

VEMBER REGAN: | just have a followup
coment to Dr. McCul | ough's. The nunber that we woul d

get on CD34 of the older units that was assayed by his
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description could actually be nore conservative than
what it is we are doing now on flow cytonetry by
gating the viable cells first and then getting CD34.
So it was just a comment that that could be a nore
conservative nunber actually, which is better than
having it the other way around.

CHAIR MULE: M chél e?

MEMBER CALCS: | have a question for the
non- henot ol ogi sts. Wen a transpl ant doesn't succeed,
is that due to the cells you are transplanting or to
the recipient? You know, can you give us a sense of
t hat ?

VMEMBER HOROW TZ: The major drivers of
success after hematopoietic stem cell transplant of
any cause are transplant-related nortality and
recurrence of the wunderlying disease. And they
actually account for about equal proportions of the
deat hs.

Most of the transplant-rel ated deaths are
not due to failure of the graft to engraft but to
organ toxicity and graft-versus-host disease. So |

woul d say that failure of a transplant to engraft is
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not a frequent cause of failure in general.

There are sone cord bl ood transpl ants with
| ow cell doses and hi gh degrees of m smatch where it
becones a significant cause of treatnment failure
That's not because that cord blood unit is of poor
quality, per se, but perhaps was the wong choi ce, you
know. So that unit may have been just fine for a
smal ler patient wwth a different HLA type. So it is
not sonet hi ng where you would -- it is anything about
t he manufacture. But the cell dose and the HLA match
can influence that |ikelihood.

CHAIR MULE: Joanne, you have a slide?

MEMBER KURTZBERG | just wanted to show
one slide to show how it can be useful. These are
CFUs. These are transplants at Duke in 160 children
wi th netabolic disorders. Looking at survival as a
factor of recovered CFU and t he t hawed product i nfused
per kil o.

And you can see that there is a very nice
break between ki ds who get nore than 5.6 at this point
times ten to the fourth CD34s per kilo. |'mnot sure

the nunmber matters. But it's just in a l|laboratory
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that does it all the time -- and these are not all
Duke units -- these are units frombanks all over the
pl ace -- we can actually see a very nice correlation
wi th CFUs.

MEMBER HOROW TZ: But can't you see that
wi th TNC al so?

MEMBER KURTZBERG No, it doesn't break.
You want to see the TNC? The TNC is right there.
It's not nearly as clear cut.

MEMBER HOROW TZ: well, | have sone
slides, too, | can show you that | show a nice
separation with TNC

MEMBER KURTZBERG. Yes. But this is the
sane dataset, sane patients, sane product, sane
nunbers. That's the TNC i nfused. | have the 34
infused. And then | have the CFUs i nfused.

MEMBER HOROW TZ: There's a threshol d.

MEMBER KURTZBERG There is. But |'mjust
saying in this -- you know, in a lab that does it the
sanme way every tinme, not necessarily the right way but
a way, and | have the sane Russi an | ady ready CFUs for

20 years truly, we get a very nice correlation. And
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that's the best correlation. And that's on the
i nfused product, not the cryopreserved product. So it
I S post-thaw

MEMBER HOROWN TZ: Other than the cobalt
study, which had nultiple centers.

MEMBER KURTZBERG  Cobalt didn't | ook at
CFU. Cobalt | ooked at 34 which did not correl ate and
they only | ooked at it on the cryopreserved product.
And TNC, which did correl ate.

CHAIR MULE: Dr. Rubinstein?

DR. RUBI NSTEI N: W have had an
opportunity to |look at these years ago in
col l aboration with Dr. Mtchell. In that study, we
had conpared the CFUs with total nucleated cells in
over 600 transplants. And the results were very cl ear
cut in that the coefficient of correlation with the
CFUs was slightly better. Not very nuch better but it
was slightly better than with the TNC

So while on the one hand we were
di sappoi nted because it is so nuch work and the
i nprovenent was so little, on the other hand, it was

consistent with the idea that CFUs represent a formof
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cells that Is nore closely associated wth
engraftnment. So that study was part of another study
reported in Blood in 2002. Thank you.

CHAIR MULE: Thank you.

St an?

MEMBER GERSON: Try and | ook at the rest
of this question, if we could, so we focused on the
cell count, CD34 and col ony. QO her parts of the
gquestion speak to product attributes, giving us all
the | eewvay we want here.

bt ai ned fromstability and ot her studi es,

data cited fromthe nedical literature, and clinica
outcone data -- | don't know how in the world to
rel ate t hose | atter el ement s to i ssues of

conparability. And | would suggest that we stick to
numeri cal dat a.

CHAIR MULE: Comments about that?

MEMBER HOROW TZ: So | can understand
| ooki ng at pre-thaw, post-thaw types of neasurenents,
you know, in one era versus another era or wth one
met hod of processing versus another nethod of

processing to say, well, you get the sanme results.
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It's the sanme -- when you thaw the unit, you have the
sane recovery on a variety of paraneters, whether
you' re tal king about TNC or CD34 or CFU

And if that is all we're talking about,
that is certainly a nunerical thing. And if we say
that as long as you can show that the product is
equally stable, it's fine, that's fine, too.

The only thing that matters -- none of
these things are perfect in predicting engraftnent.
And so | don't know -- you know other than stability
in the pre- versus post-thaw, | don't know how you
woul d go about proving conparability of units obtained
in one -- obtained and processed in one way versus
units obtained and processed another way w thout
| ooki ng at sone kind of engraftnent paranmeter. You
can't look at the cell doses. That's not hel pful.

CHAIR MULE: Mary?

MEMBER LAUGHLI N:  You know as a cli ni ci an,
certainly that which Dr. GCerson brings forward is
inportant in that in anal yzing the product pre-freeze,
post-thaw, you know, in nunerical data in assessing a

product, the ultinmte potency assay i s whether or not
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t hat product engrafts in the patient.

And the chall enge there is the nunbers of
factors that influence that engraftnent in the human
bei ng. The stage of their di sease, whether they have
an i nfection post-transpl ant, the type of conditi oning
that they received. There are so many confoundi ng
factors that to try to utilize that as a paraneter of
the potency of the product is challenged by those
nunbers of factors.

The additional comment that | would nmake
is nmy knowl edge of the struggle under current | NDs by
the cord blood banks to obtain this valuable
information from the transplant centers as they are
requi red under their INDs, | think it is going to be
inportant for the Agency to |ook carefully at the
accountability of the transplant prograns within the
context of these guidance docunents.

MEMBER HOROW TZ: Well, | can conment on
t hat because with the legislation of 2005, it will be
mandatory for all transplant centers to provide
outcone data on all allogeneic transplants regardl ess

of the product used in the U S
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So in the U S there's now the force of
| egi sl ati on and we' ve been working very hard to figure
out what data on the cord bl ood grafts and recipients
we need, to be able to make those assessnents. And
that program of collecting those data on all US
reci pients should be launched in July of this year.

We're al so working with EuroCord and the
Japanese Transplant Society to collect the sane data
on the outcome of transplants using cords that are
collected in the U S. but going el sewhere. And we
hope that will be in place in about a year.

CHAI R MULE: Donna?

MEMBER REGAN: Thank you, Dr. Laughlin,
for recognizing the challenge that we have wthout
out cone dat a. And while going forward transpl ant
centers are going to be nore accountabl e for giving us
that data, there are thousands of transplants that
have already been done for which retrospective data
may not be avail abl e ei t her because of | oss of contact
with the patient or, in the European data, NVDP hasn't
been col l ecting that data from Europe.

And so, vyou know, there wasn't that
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agreenent until now. And it is being worked on very
nicely. But we do have thousands of transplants that
it mght be difficult to do sone conparability with
because of that. So we're doing the best we can with
the data that we have. And thank you for bringing
t hat out.

CHAIR MULE: Joanne?

MEMBER KURTZBERG | was just goi ng to say
that while | agree with Mary that the true potency
assay is the engraftnent after transplant, that is a
retrospective analysis. And | think probably what
needs to be put in place through the SCTODis a way to
| ook back on a periodic basis as a quality neasure to
see if there are any red flags comng up either by
bank, by transplant center, by disease, by paraneter
of dosing that says, "Unh-oh, we've identified a hot
spot that we need to take a | ook at."

It's alnost |ike having stopping rules
wi t hout having a protocol. And I think maybe that can
be put in place.

CHAIR MULE: Dr. MCul | ough?

MEMBER McCULLOUGH: These are -- if you
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want ne to wait, these are nore general comrents that
apply to the concept of |icensure and what we' re doi ng
here that's going to -- based on several years
experience we have. So whenever you want --

CHAI R MULE: Ckay, we'll cone back to you.

Mary, do you want to respond?

VEMBER HOROW TZ: WMaybe t hose conments are
what |'m | ooking for because what |I'm thinking as a
transpl ant physician in terns of if there is a bank
that has been doing things not as outlined in the
gui delines but has provided a lot of units and has
outcone data that says these units work as we woul d
expect themto, then | don't care so nmuch what any of
t he ot her studies show

| " mnot sayi ng that you woul d have t o have
outcone data. |'m saying that outcone data woul d be
very -- istheultimate. And would be very convinci ng
to nme as a transplant physician that, however these
units were processed, they are quality units that do
what we want themto do.

And that's why -- |I'mnot saying we have

to have outcone data but | think outcone data, if
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avail able for a procedure that is sonewhat different
than in the guidelines, would be convincing to ne.

CHAIR MILE: Go ahead.

MEMBER McCULLOUGH: That is kind of what
| was going to say. A nunber of you know this. W
publ i shed a couple of years ago | ooking at -- this is
going to take about three m nutes or so. It is a
paper we published.

Looking at it fromthe transplant center,
we scrutinized about 300 units of cord bl ood that were
sent in to us for transplantation over about a two-
and-a-hal f year period. And these cane frombanks in
the United States and in Europe.

Essentially every one of those units had
one or nore what we woul d consider quality defects in
it. Sone of these were very mnor but sonme were
maj or. And they ranged from things |ike positive
bacterial cultures, transm ssible disease testing on
donors not conpl ete, acconpanyi ng paperwork that did
not have the unique identifying nunber on it so you
couldn't be sure that that docunent actually had

information on it that related to the unit that we
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received, sone sort of things like this that nost of
us famliar with quality woul d consi der pretty onerous
pr obl ens.

Fromwhat little I know about the FDA one
of their reactions would be that this represents
institutions that are sort of out of control -- |
t hink m ght be an FDA inspector's termfor this. One
of the problenms with this is that usually we didn't
find out about this until the decision to transpl ant
had been nmade. These were units that were sel ected
for transplant and they were shipped to us wthin
maybe two weeks of the tinme of transplant.

So we had to scranbl e around and do a | ot
of communicating with the banks to try to sort out
whet her or not to use those units. But to get to your
point, Mary, virtually all of them-- | think actually
all of them were used and there wasn't any evi dence
that those units perfornmed any better or any worse
than other units that we had received at different
tinmes.

And so |I'm sort of left with a dilemma

that on the one hand | do agree that these are things
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that indicate to me that these banks weren't operating
the way you woul d |Ii ke to see themoperate under these
draft guidelines.

On the ot her hand, we only encount ered one
unit where there was a disastrous problemand it was
a failure to engraft. And that unit came from-- it
was the first unit we received from a bank that
processed the cord blood differently than Dr.
Rubi nstein's nethod but didn't tell us that. And so
we used our ordinary thaw wash net hod, whi ch ended up
damagi ng cells. And we didn't know this until too
| at e.

So on the one hand there i s anpl e evi dence
in our experience that there are a | ot of things that
are called for in the guidance docunent that banks
don't do, or they don't do it the way they should. On
the other hand, back to Mary's point is, to what
extent does this really represent the patient safety
and quality issue? And | wish | had a sinple answer
but | don't.

CHAI R MULE:  Stan?

MEMBER GERSON: |'mjust rem nded that the
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gui dance docunent asks us to create a structure
t hrough t he gui dance for banks to apply for |licensure.
And so it is an onerous obligation on those banks if
they are required to be accountable for clinical
out cone data at an i ndependent entity sonewhere in the
wor | d.

So as sensitive as | amto the prior two
comments because at the end of the day all that
matters is, was there engraftnment and was there
engraftment pronptly, | don't know howto enforce that
as a guideline requirenent.

VEMBER HOROW TZ: Yes, | would like to
enforce engraftment. Al units nust engraft. But the
concern | have is instituting guidelines sothat there
is sone kind of quality control on the procedures of
t he banks so that you don't have to scranble with only
two weeks left to transplant but that we don't
regulate a |l ot of things that have not been proven to
effect outcone and so inpair our ability to optim ze
the two mai n t hings that have been definitively proven
to effect outconme. And that is to choose the | argest

unit possible with the best HLA match.
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And | think that, whatever we recommend,
we have to renmenber that there are two graft-rel ated
things that have been definitively shown to effect
outcone. And they all have to do with -- they can be
optim zed by having the |argest nunber of potentia
units to select fromin an individual patient. And
W t hout any restriction on where you go to get those
units.

So we have to not do anything that wll
restrict international exchange of products. And, you
know, the FACT-NetCord standards have tried to
accommodate these things by developing a set of
standards that are internationally accepted. And that
woul d have probably just thinking about just the few
exanpl es you put forward, have addressed sone of those
i ssues in their standards.

MEMBER McCULLOUGH: The trouble is we
don't want to find out the day before they are
starting the preparative reginen that the unit that
was sent to us has a positive bacterial culture and we
didn't knowit. And it really inplies that the bank

is not operating the way we would like to see it
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oper at e.

MEMBER HOROW TZ: | nmean those units were
probabl y obtai ned before FACT-Net Cord standards were
i npl enent ed.

MEMBER McCULLOUGH: Well, there are only
FACT-accredited banks in the U S. at this point.

MEMBER  KURTZBERG Vel |, NVDP  is
supporting other banks to get FACT accreditation for
what it is worth.

CHAIR MULE: Donna?

MEMBER REGAN: NVMDP also has quality
st andards that they abi de by and nost of the banks in
the United State, | think, are -- and CORDLINK is
programmed to kick those units out presently. So you
may not run across -- you probably shouldn't run
across those things wthout knowing and having to
acknow edge with a signature that you are going to
take that unit.

MEMBER McCULLOUGH:  Yes, well, this didn't
happen that |long ago. And these cane from banks in
the U S. that we all work with all the tine. So it's

not like this is sonme fringe activity.
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MEMBER KURTZBERG But | think that is a
good reason why we really need to standardize
accreditation. W have to followthe rules we set for
our sel ves. And not allow ourselves to have
exceptions. And have data systens that transmt the
informati on you are tal king about.

But | think that that is happeni ng through
the NVMDP, through the Cord Bl ood Coordinating Center
and it wll happen through the SCTOD f or outcones data
t hat conme back to the bank

MEMBER HOROW TZ: For the uninitiated, the
SCTOD is the StemCel|l Therapeutic Qutcones Dat abase.

It is the outcones reporting that is part of the

| egend.

CHAIR MULE: Thank you, Mary.

There is a bullet here about alternate
test nethods. Donna, do you want to elaborate on

that. And maybe we can discuss that a bit nore?
MEMBER REGAN: The alternate test nethods

that are out there | don't believe have been brought

into the banks as they woul d be probably pretty uni que

to each bank
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There are a nunber of assays out there
trying to determne viability by a different nethod.
Again, we are having trouble standardi zing CFU and
CD34. So I"'mnot sure that | would go out on a linb
and try and bring on any other type of assay.

| will take the opportunity here while I'm
speaki ng to enphasi ze that CFUis the only functional
assay that we have with these cells and | find it to
be a very, very inportant, although |aborious,
expensi ve, and not standardi zed at this point, it nust
be consi der ed.

Sone of the data that Joanne has | ooked at
and even if you do it qualitatively with a growh, no
growt h-type of issue on a segnent post-thaw, it gives
you sone indication of the viability of that unit.
And | think it is a very inportant test that we need
to keep.

CHAIR MULE: Joanne?

MEMBER KURTZBERG | just want to make one
gl obal coment really to the FDA and that is that
t here has been a ton of work in this community already

to try to bring cord blood up to a level of
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proficiency and quality. And to standardi ze a | ot of
things and to communi cate and to collect data and to
shar e dat a.

And | would hate to see that not really
taken advantage of as the guidance is going forward
and as the community goes forward.

The sane is true of the indications. |
mean FDA may not have approved the indications for --
or reviewed data in the docket for indications that
are non-hemat opoi etic nalignancies but there's many
t hi ngs published, there's lots of data there, and |
don't think it would be responsible to say until we do
it, it can't be done.

And | think when what ever cones into play
is decided, all of the work that has been done in the
community shoul d be taken advantage of. And | think
FACT is a good exanple of standards that are already
on the table that provide a lot of quality assurance
for all the things you are asking for in the guidance.

So | just want to put that across as a
message because | would hate to see all the work

everybody has put in not really be taken advant age of .
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| think you are getting a bargain at one level, if you
do that.

CHAIR MULE: Thank you.

O her coments? Savio?

MEMBER WOO For a non-transplanter
listening to all of this we're kind of going around in
circles. And | was just wondering. W have heard
presentations from the NetCord organi zation. There
was international collaboration. We've got all of
t hese accreditation prograns. And it goes on and on
and on and on.

So | was wondering are we here to rei nvent
t he wheel ? Is there sonething deficient in the
Net Cord prograns? Wy can't we just adopt that? And
so we have an international thing to go on already.
Wiy are we going around talking like this? Just
pl ease educate ne.

CHAIR MULE: Is soneone wlling to
coment ?

(No response.)

CHAIR MULE: No comment.

St an?
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MEMBER GERSON:  If | understand the good
will, if you wll, of FACT and the internationa
efforts, they are voluntary. And we're here at the
behest of a federal agency to establish a federa
guideline that I don't believe would be voluntary.

So | believe that that is the appropriate
direction, managing these other conpeting, very
concerning issues of patient access to available
products of unknown quality and the self-regulation
efforts that have been done on a voluntary basis.

VEMBER WOO My coment is not about
voluntary regul atory. [|'mtal king about why can't the
FDA adopt sonething |i ke whatever is already in pl ace.
Internationally it's working. And legalize it with
t he sane standards.

CHAIR MULE: And the process --

MEMBER WOO  Yes.

CHAIR MULE: -- and net hodol ogy.

MEMBER WOO Yes. And the accreditation
of these centers.

CHAIR MULE: Duly not ed.

Donna, did you have a conment ?
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DR LAZARUS: I|"m just going to junp in
with what | hope is a helpful comment that the
accrediting organi zations were very forthcomng wth
t heir standards. And those were submtted to the
docket. And, of course, we do continue to very
carefully review all those centers.

So we intended to -- we hope we achi eved
this -- incorporate those accrediting organi zation
standards into our guidance docunent where we could
link a particular standard to a regulation or a
provi sion that would be rel evant.

CHAIR MULE: Dr. MCul | ough?

MEMBER Mt CULLOUGH: This is -- the
material about conparability really deals wth
| aboratory testing. Andit is areally a question for
the FDA. There are many other parts of the guidance
docunent that deal with Gws and facilities and al
that sort of thing.

And is the intent that units collected or
being considered for conparability, that the cord
bl ood bank woul d al so have to show that those units

met those other aspects of the gui dance docunent?
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Because, as you know, why |'m asking the
question that particularly before 05 when the GIPs
went into place, nost banks wll not be able to show
that wunits <collected were collected under the
conditions that are described in the draft docunent.
So it wouldn't even matter what kind of |ab tests one
di d.

How do you plan to address that? It's
really a question for the FDA staff, if I'mallowed to
do that.

DR LAZARUS: Well, | think that's, you
know, very nmuch one of the issues that we are glad is
comng up for discussion. It's in our guidance.

It is a requirement for any |icensed
bi ol ogi cal product to be manufactured in accordance
wth Gws. So we start fromthere. And then engage
in these discussions to see what the issues are
pertaining to that requirenent.

And we are already hearing sone
i nteresting suggesti ons about how these matters coul d
be addressed. But specifically with regard to the

GWPs pertaining to facilities, you know, we are very
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much interested in hearing the opinions and conments
from peopl e here about inportant issues that we could
consider in assessing that.

CHAI R MULE: O her comments about question
one?

MEMBER HOROW TZ: Don't you think that
requiring those GW practices is going to preclude
licensing of a fair nunmber of banks?

MEMBER  Mc CULLOUGH: That's why |I'm
bringing it up.

MEMBER HOROW TZ: And the question to ne
is, why. | nmean, you know, what is that going to
inprove in terns of our patients' outconmes?

CHAI R MULE: Kurt?

DR. GUNTER Just a comment on the
guestion fromDr. Wo about whether we're reinventing
t he wheel here. You know ny inpression fromreadi ng
the draft guidance is that the FDA is trying to be
flexible. And if you've, you know, every gone t hrough
the FACT standards, they are very well witten but
they're very detail ed and exacti ng.

So, you know, | don't knowif it would be
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a good idea to i npose that on everyone that wanted to
license their cord bl ood bank. The FDA gives | atitude
for validating alternative procedures.

One way m ght be to give a bank an option
of seeking FACT accreditation which could serve as a
surrogate for licensure. O if they want to go do it
their owm way by validating their own procedures and
justifying it to the FDA, then they would have to do
that within their own BLA So that's just one
suggesti on.

CHAI R MULE: Donna?

MEMBER REGAN: I also think we've
forgotten about AABB. That also has standards in
their field as well. And they should be consi dered.

But back to the question that you
originally came up with -- and I' mnot sure if you are
suggesting that maybe licensure isn't the way to go
here. |I'mcertainly not suggesting that nyself.

But do you nean that the FDA could
possibly say if you follow FACT, NetCord, or AABB
standards that that would be licensure? O not put

the license tag on the product at all so that we could
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i nvestigate other indications or other uses? Mybe
not other uses, you know, other than the honol ogous
use of the cells.

But exactly where were you going with your
guestion besides reinventing the wheel of the
standards that already exist?

MEMBER WOO. |'mnot the FDA. |'mjust on
the Advisory Panel. [|I'mtrying to educate nyself.

It really has to do wth all of this
standardi zation of the product that is what [|'m
addressing to. Wether, you know, there is |icensure,
that is a separate issue.

I ndi cation certainly should be we shoul d
consi der broadening the indication to include non-
hemat ol ogi ¢ di seases and so on. But that is a
separate issue.

[''m j ust t al ki ng about pr oduct
qualification.

CHAIR MULE: Mary?

MEMBER HOROW TZ: | think having the
opti on of havi ng FACT- Net Cord accreditati on or AABB or

what ever set of standards that we would agree on are
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appropriate woul d, because t he FACT- Net Cord st andards
are international and there is an i ncreasi ng nunber of
i nternational banks who are getting accredited, would
it help to address this international exchange issue
because sone of the provisions in the guidelines are
so U. S . -specific, they are going to be a problem

CHAIR MULE: Comment in the back?

MR @ AIO Yes, | just wanted to ask the
Comm ttee or hope the Commttee continues to keep in
mnd as they nmake their deliberations the follow ng
clinical scenario which | sort of alluded to in ny
initial presentation.

| f you have a patient and there are two
potential units out there, one from an accredited
center or alicensed center and one froma center that
doesn't neet whatever the |licensing requirenents are
and from the center, the unit from the accredited
center has an inferior cell dose and an inferior HLA
mat ch that is associated with a 30 percent survival in
retrospective data versus a superior cell dose and a
superior HLA match that m ght be associated with a 60

percent survival fromour outconmes data, | would hope
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that the clinicians, the transplant physicians and
their patients wouldn't be forced to accept the unit
that is associated with a 30 percent survival in our
outcones data fromour retrospective data conpared to
one that is 60 percent survival, based on the
I'i censing issue.

MEMBER WOO. Could | ask how often does
t hat occur?

MR AGAIO WwWll, I think that we | ook --
it's not necessarily so easy to find an appropriate
cord unit. It can occur quite frequently. | can't
give you a percentage but it can occur quite
frequently. There are clearly superior --

MEMBER WOO  What does that nean? Once a
year? A hundred tinmes a year?

MR G GICG Oh, no, no, no.

MEMBER WOO. \What does it nean?

MR GGEIOG Wll, we don't know what is
inalicensed or a non-licensed center. Right now we
get cord blood units from a variety of different
centers. So | don't know what centers would be

licensed or not licensed. That remains to be see.
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CHAIR MULE: Dr. Wtten, do you care to
conmment ?

DR. W TTEN: I just wonder if | maybe
shoul d just provide sone clarification about what we
think we're doing here just to help wth the
di scussion. Andif this is redundant to what you have
al ready heard or understood, then | apol ogi ze.

But the planis that cord bl ood banks wi I |
need to have licensure. And right now none of them
are licensed. And so because there is going to be,
you know, there is a requirenment that is right nowin
abeyance for licensure for cord bl ood, FDA |ooked to
see what gui dance we coul d provide to industry to give
t hem sone i dea of what kind of data and what ki nd of
manufacturing they would need to follow to be
i censed.

And i n doing that, we did | ook at existing
standards to try to take fromwhat was best known, you
know, in the community about best practices and howto
make these products and what they are for.

The reason that we are having this neeting

here today and also the reason why right now this
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guidance is a draft guidance and it is open for
comment is because we'd like to know not, you know,
just generally what alternate scheme we m ght propose
but for this guidance, you know, for exanple, | heard
the corment that this would make it difficult for sone
banks to achi eve |licensure.

I'd Iike to know specifically what are
sone of the things that, you know, you m ght suggest
t hat you think the guidance is too, you know, specific
in some areas that mght be difficult where there
m ght be an alternate that is justifiable.

And also, | think there is no question
that international units and also the historica
units, if | can call them that, you know already
banked -- | don't know what the termwould be -- but
hi stori cal units, that those are of enornous
i nport ance.

So that to the extent that there are sone
things that, you know, we should take a |ook at
prospectively to think about how, vyou know, the
international community is going, we would like to

hear about that, too.
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Now what we can't do, | nean | know this
because it is sonmething that we have discussed
internally, there is no nechanism right now for a
deened approved status for accreditation by sone
group. I nmean it is not that we don't encourage
accreditation actually. You know we think these
standards are a good thing. W think accreditationis
a good t hing.

But in a way, it's alnost -- if you
consider it the difference between encouragenent and
enf orcenent, you know, we have i nspections and we have
requirenents. So | think what we would |ike to hear
i's, you know, specifically, your coments.

| mean you, as a, you know, commttee on
what in here, you know, you think that based on
current practices or current best practices,
i nternational, you know, conmunity practices, that you
think that we should take a |ook at and consider
nodi fying, that's why we're having this nmeeting
because we'd Iike to hear about that.

And also I'd |i ke to encourage, you know,

anyone here or anyone, you know, in the roomw th what
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|"ve just said in mnd, to also take a | ook back at
thi s gui dance and see what would be useful to put in
both fromthe point of view of cord bl ood banki ng and
al so 1've heard a nunber of comments from you know,
the point of view of the practitioner conmunity, you
know what do you think, you know what do you think
woul d optim ze, you know, this guidance.

So |l don't knowif that hel ps clarify what
we think we're doing -- okay.

DR. LAZARUS: And al so al ong those |i nes,
| just wanted to elaborate on one small point
regardi ng the GWs, where |ike Dr. Wtten said, we are
interested in hearing what we have in the guidance
woul d, you know, need tweaki ng.

And with regard to the GWs and the issue
of retrospective denonstration of conformance wth
GWPs, in ny presentation | outlined the GWws. And in
the guidance there is a lot nore detail about ways
that we recommend a cord blood manufacturer could
conply with those.

So any one of those GWwWs seens

particularly problematic, we would |i ke to hear that.
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DR WTTEN. Sorry, | just want to add one
nore thing because it has cone up. And | think that
maybe question one, although it was clear to us when
we wote it, it mght not be entirely clear. And it
cane up during the open public session, | think.
Soneone made t he comment about what's the alternative,
you know, an | ND?

And that may be, you know, what ends up
happeni ng with sone of these. |In other words, | don't
thi nk we want to create the situati on where, you know,
these can't be used. But what it will be, you know,
if we have, you know, the inplenentation date for
licensure, | would, you know, anticipate that that
woul d be the other alternative.

CHAIR MULE: Mary?

MEMBER HOROW TZ: Just a question. [''m
not a bl ood banker -- cord blood or otherw se. But I
woul d be interested in hearing fromsonme of themabout
the inplications of requiring GW, whether it is
retrospective or prospective on the ability of banks
to stay in existence and on the cost of banking.

CHAI R MULE: Donna?
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MEMBER REGAN: Wll, 1"l just neke a
comment. | knowthat this is particularly challenging
to cord bl ood banks, as |'ve heard -- not just cord
banks but cell therapy labs in general -- with howto

conply with GW. Exactly what the definitionis as it
applies to the scope of the processing that occurs
wi thin that |aboratory.

We know what the biologics are as far as
particle counts and sterility testing in particular.
As you are aware, you know, there are lots of folks
doi ng the automated nethods. But I know that is a
chal | enge. And it's, | guess, nore about the
interpretation of howto conply with that. And then
how it will be assessed when | ooked at.

| nmean, does it have to be -- let's be
real particular. GW for -- do you have to classify
an entire facility? A roon? An area? A hood? You
know exactly where does GW -- where is it limted or
what does it cover? So, | nean just in the physical
facility and how to maintain and nonitor that.

And then |'ve seen a |ot of challenges

wth -- you do a lot of nonitoring, and what does it
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really tell you? And how do you then go back to a
single product that you have used or how do you go
back to a single product and reassess all of those
qualifications when it is already frozen and, you
know, ready to use.

So I don't say | have any answers here.
|"m just saying |I've heard those are the challenges
that are out there.

CHAI R MULE: John, you have a conmment ?

DR.  Mc:MANNI S: Yes, ny comment isS, SO
we' ve got both a GWw facility and we al so have a CORE
facility, which is non-GW. W have been doing --

CHAIR MULE: Who do you nmean by we?

DR. McMANNIS: We being M D. Anderson and
a cord blood bank, so we've got both. But we have
been doi ng an environnmental nonitoring study for over
two years. We cannot see -- and we've got full
environmental nonitoring inthe GWw. But in the core,
we're doing it sporadically.

We cannot see a difference in sterility,
nor can we see any correl ati on between what we see in

the routine lab versus what is in the products.
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Agai n, many of these procedures are done i n bi ol ogi cal
saf ety cabi nets.

And so | would say that, you know, in
answer to Mary's original question, what is this going
to cost, it is going to cost quite a bit nore, you
know, per product. Maybe two, three hundred dollars
nore just for the additional gowning, just for the
additional testing, et cetera, that you need to do.

And | guess |looking at the data that we
have seen earlier this norning for the | ast 14 years,
['"'m not -- which | think every one of us would say
none of this has been done to date under GW facility
conditions, | don't think it will add to the safety of
t hose products. That's ny opinion.

CHAIR MULE: Conment s?

MR QUAILA: Just one comment. |'maware
of a case recently in which tw cords were
transplanted that did not engraft. And neither of
those units exhibited any colony-formng activity
post-transplant. So the question is why.

In many respects, that's a very inportant

two units to track backwards. Wy didn't that occur?
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And the question is, was it the patient or was it the
units? There's certainly sone evidence in this case
that those units probably couldn't have saved any
patient. Maybe not.

CHAIR MJLE: Can you identify vyourself
pl ease?

MR QUAI LA: I'"m sorry. My nane is
Phillip Quaila. I'm the CEO of ThernoGenesis
Cor por ati on.

And so part of what this all about is to
allow you to take circunstances |ike that and work
yourself backwards to try and wunderstand what
happened. Transpl anters choose these units on the
basis of pre-freeze cell dose, largely, and HLA

Wll, the HLA doesn't change, but there
may be a hell of a difference between the pre-freeze
cell dose and what shows up when you thawit out. And
every transplanter in the room here is aware that
there can be dramatic differences between what you
t hought you were getting and what you actually got.

And | know there coul d be granul ocyte, you

know, differences. I nmean big quantities of
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granul ocytes that don't tol erate freezing but when you
have no col ony-form ng activity, howdo you track that
back and try and find out why?

And there is a whole series of questions
you need to ask to |l ook at all the suspect areas where
bad things can happen to these units starting right
fromwhen you collect them There are a whole variety
of different steps that can take pl ace.

And unl ess you have that information, you
have no ability to do continuous inprovenent on the
manuf acturing. You' ve got to track it back and find
the correl ati ons between processing activity and the
fact that you have no colony-form ng activity here.

And this regul ation, | think, that the FDA
anticipates, | think, will be of great help in that
respect .

CHAIR MULE: Dr. MCul |l ough and then back
to Mary.

MEMBER McCULLOQUGH: | was going totry to
el aborate a little bit on the answer to Mary's
question. | also would agree with Phil that this kind

of reqgul atory approach will be hel pful.
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In sone ways, | think there ought to be a
Gw-lite for cord blood. For instance, wth
facilities, | nean |I've not had the pl easure of being

able to visit Pablo's facility, for instance, but it
seens to ne that a traditional blood conponent |ab
like we find in nost large blood banks is an
acceptabl e kind of facility in which to do this.

You don't need class 10,000 air and al
that sort of thing. And it really applies to the
m nimal Iy mani pul ated kind of products as opposed to
t he highly conpl ex mani pul ated products where you do
need cl ass 10,000 air and all the rest of that sort of
t hi ng.

On the other hand, the kind of personne
and training and docunentation and those aspects of
GWw really are pertinent, and it allows investigation
of problenms. And it allows the pursuit of the sort of
guestions that Phil has just nentioned.

Soin away, if the Agency is open-m nded
enough to | ook at exactly how a cord bl ood bank woul d
propose to neet GWs and take that into consideration

with what they are actually doing, then I think this
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is a hel pful step to inprove safety for the patients
in quality. But even at that rate, it's going to
i ncrease the costs.

MEMBER HOROW TZ: | guess |'m asking for
a pragmati c approach that doesn't just, you know, put
what we traditionally consider as GW, greatly
i ncreasing the cost, greatly decreasing the ability of
sone banks to participate in the process and,
therefore, decreasing the availability of units, you
know, for not a |lot of benefit.

So everything is always risk benefit. But
| totally agree with what you are saying in terns of
having a pragmati c approach to what is required.

Like | said, I'mnot a banker, so | can't
go line by line and say this yes, this no. But ny
perception from talking to a lot of people in the
field is that these requirenents are going to be
onerous for a lot of people and inpossible for sone
banks.

In terns of two units that didn't have
CFU, that screans to nme transplant center, transpl ant

center, transplant center, because what 1is the
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i kelihood of having two units with no CFU, you know,
collected at different tines, stored at different
tinmes.

And one of the things we have to realize
is that the banks only take care of those units up to
a certain point. And sone of these things that we are
| ooki ng at, post-thawcounts are, well, you know, it's
not the banks that are doing the thaw ng.

And also the SCDOT will be tracking al
adverse events such as these. And helping to
i nvestigate them

CHAIR MULE: Comment in the back. Please
identify yourself.

M5. LOPER: Thank you. |'m Kathy Loper
AABB. And during the AABB public comment to the
gui dance, those comrents focused specifically on the
gui dance and not on any political standardi zati on-type
i ssues that the field m ght be undergoi ng now.

Sol'dlike to respond to Mary's question
actually fromnmny perspective of -- | don't know, 17 --
| don't want to admt this -- 18 years in the bl ood

banki ng and cell therapy processing field.
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Standards are, in fact, voluntary. And
t hey have evol ved over tine based on what we think are
best practices. Since 1996, unless |'mm staken, FACT
is on their second edition of standards. Just cane
out with the third.

AABB st andards are now revised every 18
mont hs but they were every two years. And so that
means that what we think the best practices are today
are not the sane as what they were ten years ago.

So sonmething as sinple as facility or
equi pnent cleaning that we would all agree is just a
very basic tenet of a quality system today under GW
and GIPs, in addition to cleaning, there is a l|log
sheet by the biological safety cabinet, by the
centrifuge, where every product is logged in, who
cleaned it. It is docunented in between products.

Five or ten year ago, the best facilities
may have just had a procedure that said the equi pnent
and the facilities are cleaned daily or weekly or
monthly. And they just foll owed the procedure. There
wasn't docunentation with every product and with every

pi ece of equipnent.
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And so | think that the problem wth
requiring retrospective docunentation that these
products were processed under GWs i s people didn't do
it. They did the best practice that they had at the
time.

And so | think that from a practical
standpoint, to answer Mary's question, it's just not
possible unless you can say, well, we did have
procedures that address all of the elenents in the
GW. So we did have sonething for cleaning. W did
have sonet hing for equipnment.

W did have sonething for personnel,
al t hough we may not have gone and | ooked at training
records for the collection staff of an outside
facility |like we m ght do today.

DR, LAZARUS: ["mjust going to junp in
with a very quick comment about GMPs proving to be a
very interesting subject of discussion. Just to nake
the point that, for exanple, the GWs don't specify a
particular class for a | aboratory or particle count.
But rather rely on the concept of environnental

control commensurate with the rel ati ve openness versus
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cl osedness of the processing system

So within the GWws, there is sone degree
of flexibility. And where in our guidance we tried to
suggest sone nethods and factors that would be
addressed in the biologic |license application, you
know, we are very interested in hearing that feedback.

And where we can clarify sone of these
issues to enhance this ability to establish sone
conparability in retrospective assessnent of
docunent ati on of conpliance with the requirenents, we
intend to do that.

CHAIR MIULE: Ckay. Savi 0?

MVEMBER WOO Vell, | was just going to
comment that retrospective, that's tough to do. I
mean you know we have all these cords, they are stored
sonmewhere. Are we going to just junk then? | don't
t hi nk so.

But tone it is nore inportant thing about
prospecti ve. What kind of GW or GW-lite are we
tal king about that would be not so onerous to the
banks and yet still ensure the quality of the

products? |'m nore concerned about the prospective

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

207

side of it because that is going to be years and
decades.

CHAIR MULE: (kay, let nme ask FDA. Wth
respect to question one, since we're noving on tine
here, do you have what you need fromthis discussion
so far? Do we need to spend additional -- you're
okay? Ckay.

So if we could put up question two. So
question two has to dowith clinical indicationinthe
draft gui dance with respect to descri be any additi onal
data of which you are aware that could potentially
support additional indications -- | assune beyond
hemat opoi etic reconstitution -- in patients wth
hemat ol ogi ¢ nal i gnanci es.

Go ahead, Joanne.

MEMBER KURTZBERG Wl I, |, again, want to
make a plea to include the nonmalignant indications
that are traditionally already indications for bone
marrow transpl antati on as i ndications for cord bl ood.
| think it will do a lot of damage to restrict this
licensure just to hematol ogi ¢ nal i gnanci es.

Wien you think about transplantation
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medi ci ne, getting insurance approval, bri ngi ng
patients to transplant quickly, not having to appeal
to i nsurance conpani es because cord blood is |icensed
for one but not another of the standard indications
for hematopoietic transplantation.

And in that vein, transplantation for a
henmogl obi nopat hy, for marrow failure, for immne
deficiency, and for netabolic diseases are al
standard indications for marrow transplantati on and
are al so already shown with reports inthe literature
in very good journals to have very positive outcones
with cord bl ood transpl antati on.

And these are generally rare disorders.
There are not hundreds of thousands of cases. In sone
i nstances, there may be ten a year -- or 20 or 40 --
but they are very inportant. Cord blood is |ifesaving
in those indications. And there's no reason
theoretically or practically or in the data that is
avail abl e to say there woul d be anyt hi ng but a benefit
to patients if these indications were approved.

There are papers that can be provided to

you. | can give you a netabolic presentation right
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now if you want it. And | just think that it is an
oversight not to include those di agnoses.

MEMBER HOROW TZ: Yes, | agree with you
There is really no rationale to restrict it to
hemat ol ogi ¢ mal i gnanci es and not the other standard
nonmal i gnant i ndications for hematopoietic stem cel
transpl ant ati on.

| think we saw data this norning
suggesting that there is really not a narked
difference in outcone whether we're |ooking at
nonmal i gnant di seases or nmalignant diseases. | can
say that currently in children under the age of 16 in
sone data | asked to be sent to ne this norning, that
t he nunber of cord blood transpl ants bei ng done for
nonmal i gnant di seases actually exceeds the nunber of
adult donor transplants being done for nonmalignant
di seases in the unrel ated donor setting.

So, you know, you'd be taking -- there is
really no reason to distinguish. If we're talking
about hemat opoietic reconstitution in the transpl ant
setting, honol ogous use, whatever is an indication for

a bone marrow transpl ant should be an indication for
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a cord bl ood transpl ant.

MEMBER KURTZBERG |'d love to just give
one exanple. New York State started a pilot program
screeni ng newborns for Krabbé di sease because it has
been shown that if you can transplant a newborn with
Krabbé, they live, they walk, they have norma
intelligence.

And i f you don't transplant a newborn and
you wait wuntil they have synptons, although you
prolong their life, they are vegetative. They are fed
by a Gtube, they never wal k, they never talk, they
can't see, and they have a really poor quality of
life.

And if you don't transplant them at all
they die by one to two years of age.

So New York State inplenented a newborn
screeni ng program They started in August. They
screen 12,500 babies a week. Last week they
identified the first true positive baby.

The baby was brought back to the
pediatrician to be retested at ten days of age, was

referred to our center at 14 days of age, arrived at
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16 days of age. And because the NMVDP had already
agreed to a program where when the retesting for
Krabbé was done they would do HLA typing, the baby's
donor was identified and tested by the tinme the baby
was 18 days of age. And the baby started cheno at 20
days of age and will be transplanted by 30 days of
age.

And there i s no way you could do that with
an adult donor. It is just not physically possible to
get things through the systemthat quickly.

Now this baby got a dose of 500 mllion
cells per kilo because the baby weighs 2.5 kil os.
And, you know, cord bloods for that size person are
very big. And he actually got a nine of ten match
He' s Hi spani c.

And, you know, all the many ot her barriers
were in the way. New York State Medicaid approved his
transpl ant. So | nean barriers can be overcone.
Things can cone. This is the right therapy for this
baby. But it couldn't happen wth an adult donor.

And we can't have progranms in our country

that are already going forward with things like this

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

212

and then have the FDA not |icense cord bl ood for that
i ndi cati on.

CHAIR MULE: Kurt?

DR. GUNTER  Well, | think we all agree
that the indication should be expanded. W know the
FDA is a data-driven agency, and ny understanding is
in the initial data submtted to the docket, there
just weren't enough safety data on nonmalignant
di seases.

So maybe we shoul d ask the FDA, you know,
what ki nd of data subm ssion it would take, how nuch
data. And once we get an answer to that, we can talk
about how that information shoul d be given to the FDA,
IS my suggestion.

DR. WTTEN: I"l'l just say that we
certainly think this would be an appropriate coment

to the docket on this draft gui dance docunent, and the

better docunented the comment the better. 1In other
words, a review -- a suggestion, literature,
somet hi ng.

In other words, if there is sonething

speci fic sonebody want to offer up as, you know, their
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proposal, what to add, and they have sonme literature
that they want to provide to support that, that would
certainly be appropriate. And you could submt it to
this draft gui dance docket.

CHAIR MULE: Joanne?

VMEMBER KURTZBERG Could I just go on
record -- and we will submt this -- but there are two

papers in the New Engl and Journal of Medicine. There

is a paper on biology of blood and nmarrow
transpl antati on. There is a paper reporting the
Cobal t experience -- all nmetabolic. These can all be
provi ded to you.

| think you al ready have in the docket the
Cobalt data in addition to the initial New York Bl ood
Center data. And we'd happy to provide you dup data
on 160 patients.

DR WTTEN: | think a comment to this,
you know, guidance with a summary of what you think
the available literature information is would be
useful .

MEMBER HOROW TZ: We will except that the

absol ute nunbers are going to be small because these
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di seases are uncommon. And t he nunbers of transpl ants
t hat have been done for them whether fromcord bl ood
or otherwise, isrelatively small especially when t hey
are consi dered as individual diseases.

CHAIR MULE: Okay. We'll nove on to Mary.
Did you have a comment ?

MEMBER LAUGHLI N:  An addi ti onal comment is
that in the aspect of providing licensure of what is
an evolving science, how best to do that and not
inhibit the evol ving science and not inhibit patients
fromaccess to a potentially lifesaving treatnent, |
agree with the recommendati ons to the Agency that the
recommendati ons per FDA would provide that this new
graft source -- indications for this new graft source
woul d parallel indications with "conventional" grafts
fromadult donors.

That would avoid sonme of the aspects of
specifically nam ng 120 diseases that may be rare.
And it would be an appropriate quideline. The
indication is allogeneic transplant. And then the
graft source is identified.

CHAIR MJLE: Ckay. Let's nove on to
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question three which has to do with recomrendati ons
Wi th respect to assisting cord bl ood manufacturers in
preparing information to be submtted in the BLA for
cord bl ood. Recomendations?

Donna, do you have a comment ?

MEMBER REGAN: | guess a comment woul d be
that the guidance is very well witten. And nost of
the very technical pieces wuld be addressed in the
coments that you will get back. And I'm confident
each one of those wll be given the attention that
t hey deserve.

So at this point, | think just maybe
nodi fyi ng the docunent here and there, depending on
the coments you receive, would be appropriate.

CHAIR MULE: O her comments?

Dr. MCul | ough?

VEMBER Mc CULLOUGH: | don't renenber if
there are any words like this in the gui dance or not,
but you m ght want to urge banks to communi cate with
you as they are starting the process to put their
appl i cation toget her because anyone who wasn't here to

listen to the discussion mght not be very savvy to
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howto present information to you about their facility
or the way they are doing GW. And | think you could
provide a lot of help and a |ot of guidance in the
very beginning if you would urge banks to start
communi cating with you right away, you know, as they
are first thinking about this, especially with the
ol der units as we discussed.

CHAIR MULE: Stan?

MEMBER GERSON: | did hear the word
onerous used a few tinmes, and ny hunch is it went
t hrough people's mnds nuch nore than it had been
hear d.

And given the fact that FACT has at | east
al ready accredited four U S. banks, it mght make
sense to encourage sone alignnment of the response to
a licensure request that tried to not reduplicate in
a conpletely different format the approach taken to
respondi ng to the guidelines.

So if there is sonme ability to get the
groups together to align those efforts, it would seem
to be to be a positive for everyone.

CHAI R MULE: Donna?
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VMEMBER REGAN: | have a question and
clarification about the tineline for all of this. |
know you can't, you know, definitively say right now
at what point, you know, |icensure woul d be necessary.
But it also feels Iike we mght have to conti nue our

| NDs for a while.

How will the FDA deal wth enforcing
licensure? | guess that is a question in a |lot of
peopl e's m nds. If at some point, if you want to

continue to distribute units for these applications
must you be licensed? And then the rest of your
i nventory can go out under an | ND

You know | guess sone of that tinme frane
and sonme of those questions aren't clear at this point
but probably will be later.

DR. WTTEN. Well, | can't tell you what
the tine frame will be but you have the right general
i dea. That at sone point, you know, when t he gui dance
goes out in final, we'll also announce a date for
i npl enentation of the requirenents for |licensure. And
at that date, people would have to either be Iicensed

or under | ND
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So what you outlined is -- yes, that is
what we anti ci pate.

MEMBER REGAN: So there's room for both
scenarios at this point?

DR. W TTEN: That would be ny general
concept .

MEMBER McCULLOUGH: And just for the rest
of the Comnmttee's information -- and correct ne if
l"'mwong, Ellen, but | think a fair anmount of cord
bl ood banki ng these days is not under IND. INDis not
required now, right? And so a noderate anmount of cord
bl ood units are being provided not under IND? O am
| wrong on that?

DR. LAZARUS: | can't answer the second
part of your question with regard to nunbers but | can
confirm your statenent that at the current tinme, we
are in a period of delayed inplenmentation of IND
requirenents. So cord banks are not required to
operate under an FDA-accepted | ND

However, as you all know, it has been
publicly expl ai ned by a nunber of cord banks there are

several who do currently operate under FDA-accepted
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| NDs.

VMEMBER M CULLOUGH: But just so the
Committee is aware then once licensure goes into
pl ace, anyone who is not licensed wll have to start
operating under an IND. And that probably will inpact
a nunber of existing cord banks.

MEMBER KURTZBERG |'mnot sure it really
will, to be honest with you. | think nost banks are
either under their own IND, the NVDP IND, or well,
t hose two things. O sonme banks are under severa
INDs. | can't think of one that isn't covered in one
of those two unbrellas right now

CHAI R MULE:  Savi 0?

MEMBER WOO  But | thought eventually we
will have to get the licensure and the IND. It is a
matter of tine. It is not a question of whether.
That's why we are all here. So yes, there will be --
there may be sone banks that will not qualify and so
on.

But as long as there is sufficient tine
for those banks to rise up to the standards, they

shoul d be encouraged to do so rather than keep saying
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oh, well, you can continue to operate the way you are.
Don't worry about this regul ation.

CHAIR MULE: Ckay. The last question has
to do wwth HPGA So simlar types of issues rel ated
to denonstration of safety and efficacy. And
consi deration of approaches to BLA. Comments about
that? Simlar to cord bl ood?

MEMBER HORON TZ: It's not very simlar to
cord blood, I'mafraid. | nmean there is a lot |ess
manufacturing that is going on here. You are
| eukapheresing a donor and then you are putting those
cells in a patient, if we are talking about the
m ni mal | y mani pul ated setting.

So, you know, a lot of the things that are
in that guidance docunent are not really applicable,
and | don't see howyou -- | nean -- and then what is
the difference between doing that in a rel ated donor
and doing that in an unrel ated donor? | have a hard
tine.

You know, cord bl ood, you know, you have
to collect them process them store themfor areally

long tinme, and then nake sure you get the right one

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

221

out and transport it frozen, you know, to -- in good
shape.

And it is awhole lot different, you know,
with an adult donor where you identify the donor and
the donor conmes into an apheresis center. And, you

know, if it is in an apheresis center that 1is

accredited, | don't see where all these guidelines
apply.

MEMBER KURTZBERG. | agree with Mary. |
t hi nk, you know, |I'maware at our center we probably

process 20 or 30 cord bloods a day comng in from
eight different hospitals wwth collectors all over the
pl ace.

But we may get one or two apheresis
donors. They're sitting right in our, you know, room
ri ght next door. Their product gets carried to the
patient. W take a little bit off to do sone
testing, but it is never frozen. You know it is a
totally different -- one-to-one directed donor kind
of setting.

MEMBER HOROW TZ: | nean let's just take

one sinple thing. You would never -- you would not,
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not use that product if it were contam nated, you
know, if it had a positive culture. First of all,
you probably woul dn't know about the positive culture
until afterwards in the patient.

So your product, your sterility cultures
conme back and there is a bacteria growing. Wll, you
have a patient that has no marrow left, right, and
you are going to put those cells in that patient, no
mat t er what .

And let ne just tell you that we did an
analysis of several thousand bone nmarrow and
peri pheral bl ood transplants. And we | ooked at those
whi ch had positive cultures versus those that did
not . And the ones with positive cultures did a
little better, actually.

It was a small difference. Because there
were thousands of patients, it was statistically
significant. So, | nean so there are a lot of things
that are different. And | don't know that we can, in
a hearing like this, address all those things that
are different about adult donor peripheral blood

transpl ants versus cord blood. But it's just a whole
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-- the issues are different.

CHAIR MULE: Dr. Mller, do you have a
comment ?

DR MLLER Yes, John MIler from NVDP

| agree with those coments, and in the
data we've submtted to the docket for our PBSCs, if
we | ook at 100-day survival and you | ook at product-
rel ated factors, donor -rel at ed factors, and
recipient-related factors, there are no product-
related factors that inthe nulti-varied analysis are
significant on patient survival.

And so really what you are thinking is
there are donor-related variables, for exanple,
gender, their own CD34 count that inpacts the product
you collect. And as Mary says, the product vyou
collect is the one you are going to use. And then
you have all the clinical variable as well.

So when you are thinking about what kind
of standards you would apply to a product, it is
really tough to cone up with what they woul d be.

CHAIR MULE: Stan?

MEMBER GERSON:  Coul d | just add, | think
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this conversation is actually quite | ogical. What
was mssing was the logistic. And that is that the
nunmber of sites performng this procedure is quite
| ar ge.

It may be unregulated but it is quite
large, doing a quite good service with a |ow,
remarkably low rate, as we've heard, of with intra-
institutional or cross-institutional rel ated product
failure.

| don't know how one would inplenent a
i censure procedure w thout a najor negative inpact.

CHAIR MULE: Dr. MCul | ough?

MEMBER McCULLOUGH: Three points. Oneis
to reinforce what Mary said. If you think about
product release criteria, you have to think about it
totally differently than cord bl ood because you won't
have tinme to get the results back on a lot of the
things that would be considered release criteria to
put a unit of cord blood into the usable inventory.
So the thinking has to be a little different of what
you can actually get back logistically inrelationto

t hat apheresis.
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One other thing though that is quite
different. And | don't know how the agency would
approach this, quite different with apheresis donors
is they are being given a nedication, several
medi cations, as you know from a week or two ago, |
mean nost of these donors are getting GCSF for
nmobi li zation of their cells.

And so it is alittle different setting
in that we're subjecting those donors to some m nor
or maybe even ultimately theoretical substanti al
risks. And so sonehow that puts a little different
spin on all this.

And then the other thing to say, and
maybe if it is appropriate, if John MIler has any
comments about this, stemcell donation by apheresis
isn't innocuous. | mean there are some serious
adverse events that do occur, although rarely. And
| think the NVDP has that kind of data.

So it would be another thing that the
Agency would want to include in their thinking about
whet her that data shows anything that woul d suggest

that sone kind of requirenents would mnimze the
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I'i kel i hood of those sorts of bad things happening.

CHAIR MULLE: Dr. Mller, do you want to
comment on that?

DR. M LLER Yes, we do have a lot of
data on kind of the patient adverse events that
happen. | think the challenge is predicting which
donor is going to have that set of adverse events
ahead of tinme. And so we do see sone of the comon
citrate toxicities, the GSF-related bone pain is
very, very comon. In fact, the mgjority of donors
have that.

| think the challenge, Jeff, istotryto
figure out which donors are going to have that. But
| think maybe the other point that you are trying to
make is we have an ethical issue that we really have
asked for a very big comm tnent fromour PBSC donors
where many of themdo have serious bone pain, nausea,
vomting, and the potential long-termrisks that are
theoretic of hematol ogic nmalignancies. So there is
t hat donor aspect to it.

MEMBER HOROW TZ: But you could say the

sane thing about bone marrow. And, in fact, the
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i nci dence of long-term problens, although they are
not the theoretical |eukema that gets a lot of
press, you know, in terns of nuscul oskel etal problens
is actually higher in bone marrow donors as opposed
at PBSC donors.

So, you know, we're going to regul ate one
but not regulate the other. | nean in the US., al
of these donors are com ng through the NVDP, the PBSC
donors, which has to accredit the collection centers
-- qualify the collection centers, look at the
collection center outcones, and is follow ng those
donors long term \Wat nore do we want to do?

CHAIR MULE: O her comments?

E.J., would you want to share sone of
your thoughts about the briefing docunent? Do you
have any thoughts about that? E. J. Shpall?

DR SHPALL: Well, I first of all think
it has been extrenely well-witten and carefully
t hought out. And | applaud the FDA for taking the
tinme and effort toreally talk to the groups who are
invested in this. And | can say, comng FACT-

Net Cord, we did -- we have had a | ot of dialogue with
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Ellen both for this and outside of this. And so |
t hi nk they have been very thoughtful.

No question there is a need to protect
our patients, but | am concerned, as | said in ny
initial comrents, about preventing good units that
could conme into this country and until we have nore
details on how we woul d work around that, | think we
can't really comment conpletely on how this will go
because | still don't have a good sense from Ellen
and the FDA today on how we woul d get a unit into our
patients that wasn't neeting the specifications.

| think what is fair to say is if you are
nmeet i ng FACT- Net Cord standards and you' ve invested a
lot of tinme and effort in trying to nake yourself
into a good bank, you probably can conply with a | ot
of the standards or the regulations as they are
pr oposed.

The standards never specify a cell dose
or a CD34 dose. That's different. And | think that
is, again, sonmething to be debat ed.

| agree conpletely with Joanne, that we

need to broaden the indication because nore and nore
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patients with non-hematol ogi cal malignancies will be
getting cord bloods, and that is a need that has to
be proffered.

And beyond that, | think we need to tal k
about GW. As John said, it's really expensive, and
so if putting yourself in a GW environnent is not
going to really help the contamnation of the
products, | think we need to have FDA be fl exi bl e and
tal k about that as we nove forward.

So | think those are ny maj or comments at
this tinme, unless you had specific questions, Janes.

CHAI R MULE: No, just comments, thank

you.
Dr. MCul | ough?
MEMBER Mt CULLOUGH: One ot her question
about the apheresis -- beginning thinking about
i censure. And | think it was Dr. Mller who

mentioned that possibly sonme or a lot of the
presently-certified collection sites would not want
to go through the process of getting |licensed. And
this could greatly reduce the nunber of |ocations

where blood cells -- stemcells could be coll ected.
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Thus nmaybe naki ng sone donors even unavail abl e.

It seens to be an inportant issue. I
don't really have any solution to it but, you know,
|"msure that you all at the FDA wll be talking to
NVDP and others to sort out how, as you devel op
gui dance, you can nake it realistic so that you don't
end up essentially shutting down a lot of the
| ocati ons where blood stemcells are coll ected.

You have to have sone sort of balance
that you want it done correctly and well in a
structured nechanism but also it works against the
patients if we end up |osing donors because of the
| ocation they would have to go to donate.

CHAIR MULE: Ckay. Are there other
comments? For the FDA, do you have what you need?
Do you have any other specific questions that the
Comm ttee could comment on? Ckay.

Savi 0?

MEMBER WOO. Just for ny educati on again,
how is blood transfusion regulated? | nean we're
tal king about taking cells from one patient and

putting themin another. Theoretically, it is also
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under GWP regul ati on.

So | was just wondering why is HPC A not
regul ated kind of just like the blood transfusion?
" mjust asking because |I don't know.

DR. WTTEN. | can give a little answer
tothat. And | think Ruth maybe or Ellen could give
a nore -- Dr. Solonobn or Dr. Lazarus could give a
nore detail ed answer perhaps.

But basical ly, the HPC- A cone under human
tissue regulations. And bloods are al so regul at ed.
They are regul at ed under the bl oods regul ati ons. So,
you know, there are sone simlarities from the
regul atory schenes but there are sone difference,
too. And they just fall under different categories.

But how specifically bl oods are
regulated, | can't answer that.

MEMBER WOO I'"'m just asking can we
consider simlar kind of process of regulating HPC A
and bl ood transfusions is what |'m asking.

DR, SOLOVON: Be careful what you ask
for. GCkay, blood establishnents that engage in what

we call interstate comerce all have to get |icensed.
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And each product gets a license. Then we have the
intrastate bl ood banks are regi stered but don't have
to be |icensed.

Qobvi ously, the apheresis products may or
may not travel interstate. But it turns out that if
we are considering them HCT/Ps, the interstate-
intrastate distinction is not there for HCT/P.

DR, WTTEN: Anyways there is another
i nspectional systemthat applies for the bl ood banks
in the individual states, right?

DR SOLOMON:  Yes.

MEMBER McCULLOUGH: Can | add to that?
| think there are many simlarities if you look at it
fromthe broad sense. The requirenents to eval uate
the donor, to test the donor for transm ssible
di seases, personnel requirenents, docunentation,
process control systens, conceptually that is exactly
the sane thing that they are doing here.

CHAIR MULE: Ot her comments? Yes?

DR. WARKENTI N:  So the one t hing about --

CHAIR MJILE: Can you please identify

yoursel f?
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DR WARKENTI N: Ch, sorry, Phyllis
War kent i n. This time I'm from the University of
Nebraska Medical Center. And | think the one thing
that is appealing about the blood systemis that the
manuf act urer doesn't have to be concerned about the
i ndications. So the Red Cross nakes ny red cells and
|'"'m the Blood Transfusion Director and | buy them
And people in nmy hospital transfuse them

And t he manuf acturer never has really too
good of a clue what the surgeon is doing with them
And | think that is the one thing in the bl ood system
| think that kind of -- it is what we've tal ked about
a |l ot today, about broadening the indication.

So | guess that was nmy only coment
because | know a lot of the blood regulations are
conpl i cat ed. And they are held to a pretty high
standard as well. But that was the one difference
that m ght hel p us.

CHAIR MULE: Kurt?

DR. GUNTER: Just one qui ck and hopeful |y
hel pful  suggesti on. Normally in other blood

devel opnent prograns, the FDA is very helpful and
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avai l abl e for pre-BLA neetings. So |I'msure you are
pl anni ng to have pre-BLA neetings with banks that are
considering this route.

And | just want to encourage the FDA to
get the word out to cord bl ood banks who may not be
aware that you are available to neet with them and
provi de advice. Because there are a | ot of unknowns
about the establishnment and, you know, having a
nmeeti ng before a lot of noney is invested in building
or rebuilding an establishnment can be very hel pful.

CHAIR MULE: Thank you.

Dori s?

MEMBER TAYLOR l'd just like to ask a
guestion and I'm really not trying to open a new
conversati on. But if this guidance docunment is
accepted for mnimally mani pul ated sanples, will the
sane sort of guidance docunent be created if
i ndi cati ons are expanded beyond hemat ol ogi c
di sorders?

Meaning if some of these mnimlly
mani pul ated sanples are begun to be wused for

regenerative nmedicine, will licensure be required?
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Has that conversati on begun?

DR. WTTEN. 1'mnot conpl etely sure what
your questionis, but I think I can answer it anyway.

Ckay, so let ne --

MEMBER TAYLOR  CD34+ cells for cardiac
repair.

DR WTTEN: Oh, that's a different
gquestion. Yes. ay. So your question is, how does
this guidance relate to products being used for
nonhonol ogous use?

MEMBER TAYLOR: Ri ght.

DR WTTEN. And you are talking about
the cord bl ood?

MEMBER TAYLOR:  No.

DR WTTEN: This? Okay. Well right now
this is just --

MEMBER TAYLOR:  PBMCs.

DR, WTTEN: kay, this doesn't exist
right now So we're just at a thinking stage of what
we could put init, would want to put init, and what
it would be. So | don't think that could -- you

know, that couldn't be answered. |t depends on what
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the scope of it was and, you know, what information
there was to support it.

CHAIR MULE: Gkay. Oher comments? Al
right. So | think we're done.

On behalf of the FDA, |I'd like to thank
all the Commttee nenbers, again, for your tinme and
sharing your knowl edge with us as well as the invited
speakers today. And also those in the audi ence who
parti ci pat ed.

And | know that Savio |earned a |ot
t oday.

(Laughter.)

DR. WTTEN: And |I'd like to thank that
panel and the Conmttee and the public on behal f of
t he FDA, too.

(Wher eupon, the above-entitled neeting

was concluded at 2:28 p.m)
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