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ought not to do right now, to bank sperm
bef or ehand.

I nean there are a lot of things you can
do to encourage, to sort of defeat the likelihood
that there is going to be any transmission. So we
have got at |least two protections there. A third
is -- well, think about what if the worst possible
scenari o happened, we go ahead with the trial, we
permit the trial to continue despite being pretty
confortable with the test, despite the promse to
do barrier, despite the information given in
i nforned consent, a child is, in fact, conceived
and born who is carrying an altered gene here.

We need to think about -- we are not
tal ki ng about a systemc kind of -- you know, a
change in many, many of the births of many
children, we are not tal king about an intentiona
nodi fi cation of a genone, we are tal king about, you
know, this is an incidental and unintended
consequence.

| don't have the answer to that, but that
is the thing we would be guardi ng agai nst, how
horrible of a nmora affront or of a precedent woul d
that be? | don't have an answer to that one, but |

just want to lay it on the table.
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One nore chall enge before us. There is
the Avigen issue, which we need to answer. | guess
| should hold off for No. 2, but Question No. 2 is
going to say, okay, it ain't just nmen, it's also
worren, and how are we going to think about being
aware with women.

DR. SALOVON: That is Question 2, and we
will get to that.

To me, you have raised a couple of really
interesting points, so let me go back to this
notile spermthing. The problem | have with any
sort of testing strategy in a clinical environnment
is the nore conplicated you make it, the nore
difficult it is, nore expensive, nore technically
chal l enged, and nore often is going to go wong.

| have heard no data that convinces me
that if the senen is positive, that the notile
sperm coul d be negative and that this is such a big
advantage. In the absence of that data, | continue
to be underwhel ned with the need to be doing this
notil e spermtest, because what happens then is you
say the notile spermtest, because of the fact that
there is a whol e bunch of manipul ation, or you get
a patient that doesn't have a | arge enough vol une,

al though I amnot quite sure why they couldn't just
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dilute it upto 1 1/2 m with saline, but anyway --
the bottomline here is if you get into that sort
of circunstance, it just tells you why these kind
of assay systens are problematic.

We woul d actually have to tell them-- we
woul d have to have this, | would think rather silly
di scussi on about how to set a quality control for a
notile spermtest, because if they let it sit out
on the bench for a couple hours and then they do
this notile spermtest, and call it negative, and
the senen is positive, well, that is bogus.

| amjust having trouble with this test,
and | don't think it is a mnor issue in terns of
how they are going to do this trial

DR. MJLLI GAN: Just to directly answer the
question, | would say that a clinical hold would
not be warranted although |I would couple the
guestion in 1A to the first part of 3, and then to
answer your question, | think the notile sperm
thing is perfectly okay, that if we all think that
the likely source of the AAV is probably blood or
sonmet hi ng, then, the best, you can separate those,

I think it helps, and | think there are SOPs,
peopl e can cone up with sonething.

But 3, | know how you hate to junp to the
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next question, but I think it has to do with at
what point, when repetitive tests showed positivity
woul d everyone think that there was sonmething so
unantici pated that you would actually want to stop
the trial?

My proposal would be no, let the trial go
on, but conme up with sonme, nmaybe it's a year, throw
out a year, if after one year there is stil
positivity, even if that was in the bl ood
mononucl ear cells, | think that nost people would
have grave concerns that sonmething was happeni ng
that was not antici pated.

DR. SALOVON: | followed you up until that
last little throwin about peripheral blood and
nononucl ear cells, | nean because | wouldn't care
that much of the patient integrated into a
hemat opoi etic stemcell and was positive.

I think the real issue here is only given,
I don't know why a year, because it seens |ike that
is a hell of a vector reservoir to think that you
coul d keep sheddi ng detectable vector for 12
nont hs?

DR. MJLLI GAN: That's the point. The
point is that everything we have heard here

suggests that you won't have persistence of the
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vector for that amount of tinme, sinply by having it
sitting there in sone tissue. Therefore, sonething
is happening that is unanticipated if it is
persisting at that point, and that could be an
arbitrary point, but | think a year is certainly
enough tine to think that sonething is happening
that shoul dn't happen, at |east we don't know what

i s happeni ng.

My point was just that a critic that would
say, well, yeah, that could still be not in the
notile sperm | would say still, we would be
worried about the patient because sonething very
unanti ci pated has now happened, that is, if we are
able to get hematopoietic stemcells transduced by
AAV vectors, and you have AAV integrated, | think
everyone woul d want to know t hat and woul d have
great concern.

DR. NOGUCHI: Just to add nore confusion
to that particular point, the henophilia trial for
factor VIII, and the Chiron proposal, they did
report to the sanme conmittee that in a situation in
which there was a very fractional and very
short-lived positivity in the senen, that, in fact,
they were able to detect positive peripheral blood

sanples for | believe well over a year
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That was the unexpected finding in that
particul ar case. Probably an encouraging finding
interms of at |east transduction of a somatic
cell, I would guess.

DR. SALOVON: | think that everybody in
this field is clear that the anpunt of tinme that
even the episomes persist, and whatever small
i ntegration occurs or whatever, in different
popul ations, | think Jude was very good about
pointing out that there is sonme data, but it is not
conpletely tested. |Is that a fair characterization
of what you said?

The fact that it would be around, it could
be a positive for this as a gene therapy strategy,
I am not concerned about it, | think the issue has
to focus on the spermor the senen as a test. W
only issues there are technical, but if it is in
the spermat a year, then, it seens to ne it is
i npossible -- well, is it inmpossible that at that
point -- | just can't imagine you are sheddi ng
viral reservoir any longer. The inplication at
t hat point would be that it has been integrated
into the gernline.

DR. MIULLIGAN: | think the point of

setting sone |ong period at which you would stop
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and take another |look is you want to address it in
a way that was not in the clinical protocol

DR. SALOMON:. | am agreeing. | amjust
bringi ng up some di scussion points on the tining

DR. DYM This is an unrel ated comrent,
but it is on the sane issue. Wth the subject No.
2, who has AIDS, | think is what we were told, and
sper mat ogenesi s is markedly reduced in patients
with AIDS, and this is shown, of course, in the

total senen volume, 200 mcroliter, 150, 150, it is

very unlikely that this particular patient will be
fertile. | don't knowif that is an issue or should
be rai sed.

DR. KAY: Just for a point of
clarification on the patient No. 2, the patient is
HI V-positive, his CD4 count at the tine, that [ ast
one that we checked, was around 340. He has had
children in the past, and based on his total sperm
count, he actually has a normal nunber of spermin
the ejaculate, but the volune is very low, so from
what we can get fromthat, the spermatogenesis
itself is normal, but there is sonething wong with
the ability to make the fluids. The pH of the
fluid has been nornmal, suggesting that he doesn't

have specific obstruction of a prostate versus
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sem nal vesicle.

DR. DYM | was interested in this
guestion before that may be relevant. Did you
check the size of the testis, does he have a norma
testis?

DR. MAY: Well, since | amnot the
clinical treater on this case, obviously, Dr.

d ader, who | think had to |l eave to catch a pl ane,
is the individual who exam ned him

DR RAO | actually wanted to retread
what Dr. Salonmon and Dr. Mulligan said. | don't
think that it would be necessary that there should
be a clinical hold and that that should be
dependent on notile spermtest. There are two
problems in my mind with just doing the notile
spermtest, is that -- we have already heard about
the probl ens of vector carryover in senen itself,
so even if your notile spermtest was negative, you
woul d still worry about that as an issue.

The likelihood fromthe way the test was
presented, is that if your senmen is negative, then,
your notile spermfraction is going to be negative.
So it doesn't seemthat we should be focusing on
notile spermtest as a specific test, but rather on

total senen.
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Do we necessarily need to -- which was
part of Question 3, which you put together -- it
didn't seemto nme that you should include only
pati ents who are incapable of the production, but
there should be a tinme |line and that patient
consent, the forms should be nodified with an
enphasis that this is a problem
DR. JUENGST: | guess ny hesitation in
originally answering your question was because

was hung up on the qualifier, "or should enroll nment
be allowed to continue with appropriate
nodi fication nade to the consent docunents."

Well, no, that is not enough to nmodify the
consent docunents. It is really a change in the
protocol because informed consent is not a
reasonabl e and prudent safeguard. Patients behaving
appropriately cautiously is a prudent and
reasonabl e saf eguard

So they need to be nore than sinply read a
few extra lines in the consent form It needs to
be a real concerted program for nmaking this
education and sperm banki ng avail able, and that
sort of thing.

It sounds |ike what they have been doing.

DR. SALQOVON: It sounds |ike that has been
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a part of their protocol even a trial or two
earlier, which is good. | think we are getting
t here.

Does the comrittee agree that a clinica
hold is warranted when notile spermtests are
positive -- let's just call it now "senen" -- you
know, if we could vote on this, but | generally
don't want to go there, | nean that is a decision
think that the FDA can cone back to us. W have
had a discussion on this notile sperm versus senen,
| am confortable with the senen.

If there is a clinical hold, is it
warranted? The committee to ne has said no, that |
don't think you need to put a clinical hold on this
trial every tinme the senmen is positive. Does
anyone want to take a m nority opinion here?

DR. NOGUCHI: On that one, we m ght want
to at | east have a show of hands to make sure we
understand the real kind of sense of the comittee.

DR. SALOMON. Then, we will poll. Do you
want us to give you a specific on the notile sperm
versus senmen?

DR. NOGUCHI: | think that is very
important. It certainly seens |like there is enough

di scussion that there is sonme doubt about the extra
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val ue of fractionated versus just whole senen. |
think it would be worthwhile for that, too.

DR. SAMJULSKI: If we were going to poll, |
think it is probably inportant that | at |east nmke
one or two statenents about the vector aspect of
it.

| am not going to proclaiml| know the
answers, but | have been working at this for over
20 years, and there are definitely trends that show
up that are extrenely consistent, that you can
begin to feel confident about, and the virus
integration is a trend that has been consi stent
fromwhen this was first studied and now going from
tissue culture to animal nodels, it doesn't
integrate very efficiently.

I think people need to understand that and
buy into the fact that if we are going to put a | ot
of virus into people, the potential of integration
is virtually nil to it can happen, but it is not a
high risk potential, and then if you nove away from
that question and | ook at the question of if we
have a PCR-positive signal, which is sonmething |ike
10 copies in a sanple, and we are tal king about 0.1
percent of the virus ability to integrate, we are

getting down to nunbers and the ampunt of sperm
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that one is going to be transmitting, this is like
Star Wars in some ways, trying to calculate what is
the frequency of the planets |lining up again, and
stuff |ike that.

It is so vanishing small, the risk that we
are tal king about, that froma vector perspective,
| think there is no reason at all to put this tria
on hold. \Where | do have ny only concern, and it
sounds like it is being addressed, is that Phi
brought up, which is if you are nmechanically going
to have virus tracking along, and you are going to
do experinents to see if you can cone up with a way
of artificially getting this into cells, that is an
unknown that needs to be resolved, and |I think the
onus will fall on the group that is interested to
get that data in front of people as soon as
possi bl e.

But other than that, | amsitting here
saying we are really discussing something that is
virtually inmpossible, and | think that val ue of
what can cone out of the studies is a |lot nore
i mportant than us trying to talk this tightrope

DR. SALOVON: | very nuch agree with that,
too, and | think I amconfortable that the flow of

this commttee is going in that direction, as well
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You brought up one thing, Jude, that I

just wanted to cone back to, and that is you

suggested, | don't know if you neant it, additiona

sophi stication on this testing strategy,

woul d be do quantitative PCR, and if it is |ower

than a certai n nunber,

one's confort |evel. |

because up until now, we have been tal ki ng about

and t hat

even that then could enhance

hadn't thought of that,

positive versus negative.

Wul d you be concerned if it cane out as a
mllion copies? | nean these guys are detecting it
positive at the | owest |evels at 14 weeks.

DR. SAMULSKI: So that is where I think it

is prudent, and it is not just AAV when you keep

dosi ng bi ol ogics, whether they are plasm ds of

oligos, at some point you are going to have a

threshold | evel where it

unpredi ct abl e.

I think that

is the kind of

is going to be

would Iike to see keep conming out of this trial

didn't just persist |longer, but here is how he

persisted, it was over

amount of tinme, and stuff

val uabl e i nf ormati on.

DR.  SALOVON:

11

information |

he

000 or 10,000 copies per X

like that. That

agree with that,

is

and |
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woul d say that | was not inpressed by a statenent
that it wasn't absolutely quantitative, but the
signal was going down. | think today, there are
very straightforward ways to do quantitative PCR
so we don't have to really, in these settings, to
any longer tal k about nonquantitative PCR studies.

Let's do a poll of two questions. One
woul d be the first, and that would be nmotile sperm
versus senen testing, just to get that out of the
way.

Starting with you Jude, notile sperm or
whol e senen?

DR. SAMJLSKI: | think whole semen is
adequat e.

DR. DYM Yes, same. Not necessary to
di fferentiate between the two.

DR. JUENGST: For what it is worth, ny
ayman's vote will go with these guys. W don't

differentiate.

DR. MURRAY: | confess | do not understand

the nmerits of the two tests sufficiently to nmake an
intelligent vote, but it is not because | amtorn
between two alternatives | understand wel |

MS. WOLFSON: | would have to repeat

exactly what Dr. Murray said.

214



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

DR. RAO | think whol e senen.

DR. SALOVON: | vote whol e semen
obvi ously.

I am not certain. Richard gave nme what he
woul d say for the second one, but | am not
confortable with that, so we will have to say he is
not here.

Let's do the second question, and that
was, does the commttee agree that a clinical hold
is not warranted any longer with a positive senen
test? Jude.

DR. SAMJLSKI: Not warranted.

DR. DYM A hold is not warranted,
agr ee.

DR. JUENGST: A hold is not warranted.

DR. MJRRAY: | agree that with the proper
additional protections put in place, with Eric's
earlier caveat about it is not just adding lines to
i nformed consent, we would not require a hold.

MS. WOLFSON: Again, | agree with Dr.
Murray exactly.

DR. RAO | don't think a hold is
necessary.

DR. SALOMON. And | don't agree a hold is

necessary either. Richard Miulligan told nme that he
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al so wanted to say that a hold is not --

MS. DAPOLITG  Dr. Mulligan should be here
to vote, but Dr. Salonmon can put his conments into
t he record.

DR. SALOMON: Excel |l ent.

The next question here woul d be discuss
the inplications of detecting vector sequences due
to the presence of contam nating transduced PBMC or
vector (either free or on the surface of a sperm
in the notile spermfraction

Now, ny sense here is we have really
pretty nmuch discussed that. |f the FDA confortable
with that? | don't see any further discussion as
bei ng necessary on that one.

Anyone el se on the conmittee?

[ No response. ]

DR. SALOMON:  Okay.

Question 2. There are technica
limtations in the ability to nmonitor wonen and
certain nmen for evidence of germine alterations.
One approach to nonitoring subjects for germine
alteration would be to restrict early clinica
devel opnent of certain gene transfer products to
subj ects who have been shown to be capabl e of

repetitively supplying adequate senen sanples for
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analysis in order to get good data collection for
detecting persistence of vector.

DR. MJURRAY: That does |eave out a certain
nunber of potential -- about 50 percent of the
human popul ati on actually, which is not rel evant
for the Avigen trial, but will be relevant for
ot hers.

DR. SALOMON: Correct.

| amgoing to try and parse it down. So
the first issue would be -- | think you guys
actually had a slide on this, am| mstaken? You
had a slide saying that you were redesigning -- you
had to have nore than 1 1/2 m of senen and a
certain spermcount, wasn't that right?

They have already incorporated in their
protocol, does anyone disagree with that?

DR. SAMULSKI: | think it's admrable
that they are doing it, but i also agree with Dr
Murray. | don't think this is something you want
to put in as policy because if other things cone
down that aren't related to henophilia and the
popul ation can't be in an inclusion criteria, but
based on sonething like this, | don't think that
woul d be a direction we would want to go in.

DR. SALOMON:. Certainly, nmen who were
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infertile and would have no danger of germine
transm ssion woul d be excluded fromthese studies,
so | think | could think of one very good reason
not to make it policy in the area.

Dr. Rao.

DR. RAO | was just going to add that one
reason for worryi ng about sanple size was because
we were doing nmotility experinents and
fractionation. Now that the committee seens to
have a consensus that we don't need to do
fractionation, | think the tests can be done with a
smal l er volunme, so | don't think that should be an
exclusion criteria.

DR. SALOVON: All you need now woul d be
enough spermto get, let's say, 1 mcrogram of DNA
-- | amsorry -- 3 to 4 mcrograns of DNA, so you
could do triplicate or quadruplicate at 1
m crogram and from nmy own experience doing Tacrman
PCR, which we do a lot of in the lab, | would be
confortable with that, as well

So, that would be a sperm count of what?
Were you guys counting 30,000 spermfor a m crogram
of DNA?

DR SAMJULSKI: 2 x 106.

DR. KAY: Yes, we were using 2 to 3 x 105
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sperm per m crogram roughly, and we need 4 or 5
m crograns, and then the issue is recovery.
DR. SALOMON:. Woul d everyone agree there

should be a linmt of, let's say, no less than 5

mllion total spermin an ejaculate as criteria for
entering the trials at this point, 10 mllion? Al
right.

DR. KAY: Sol d.

DR. SALOVON: Any di scussion on that
point? | think the intention of the commttee is
clear, and the details we would | eave to you.

Dependi ng on the amount of data required,
much of the early clinical experience with the
vector might be Iimted to this restricted
popul ati on. A devel oprment program requiring
ext ensi ve characterization of distribution to
germine cells and germline alterations m ght del ay
the acquisition of adequate safety and efficacy
data in other populations, for exanple, women.

I guess we can't avoid the very inportant
di scussion of where wonen fit into these trials.

So this gets to sonething that Tom you introduced
to us in your coments, thoughtful comments a few
m nutes ago, and that is, what is our |evel of

sensitivity here, how big of a deal would it be,
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and that has a lot to do with the next trial that
cones along that wants to do the study in wonen,
right?

DR. MURRAY: Any disorder that is not
x-1i nked.

DR. SALOMON. O a nmle that has no sperm
or falls belowit, we need to think about them as
wel | .

The interesting thing here is | nean we
are now up agai nst the international consensus that
has been supported by many in the lay public, that
the line that no one is ready to cross is
intentional? Gernmine transfer certainly. And
uni ntentional germine transfer is probably far
enough across that line that it ought to be avoided
at all costs, as well.

| am very cogni zant of the fact that
dependi ng on how this di scussi on goes, we have to
be cautious that we are having an advi sory
committee advising the FDA that under certain
circunstances, it is okay to do germine gene
transfer, and | want to put that into context for
the conmttee. You can disagree with it, but that
is the question.

DR. MJRRAY: There is one piece of advice
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I think we could give the FDA. It may not be very
useful advice, but that is to --perhaps you have

al ready done it, -- but basically to take stock of
t he best possible nethods for evaluating gernline
alterations in females, |ooking at animals, |ooking
at -- we have heard a variety of ways of thinking
about | ooking at such alterations in nmales, what is
the best state-of-the-art in thinking about this
with femal es? Granted that many of those assays
are going to be conpletely unavail able with humans,
to think about what would be the nost -- norally
perm ssi bl e and wi thout crossing the boundaries of
m streati ng human subjects, how to involve wonen,
how to nonitor potential germine genetic
alterations in wonen.

I don't think that is easy, maybe you have
done it, but if you haven't, | would say it is
probably an urgent thing. The one thing |I could
not recomrend -- we had a tough choice here -- but
one think | clearly could not reconmend is that
wonen be excluded from such trials. | suspect
nati onal policy would al so prohibit us from naking
such a reconmendati on.

DR. NOGUCHI: Just in terms of that, FDA,

unl ess there is a conpelling reason to exclude one
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sex or another or any particul ar subset of man or
woman, we woul d not use anything other than a very
specific reason that is both reasonable and can be

def ended.

DR. JUENGST: Another thing to think about

is where along the research tinme line we would be
willing to take those risks of inadvertent
transduction. W do take genetic risks with
pati ents when we give them chenot herapy and
radi ation, and we justify that by saying, well, we
are saving their lives, so in a Phase IIl trial of
gene therapy, we could neke a very simlar
argument .
Now, how about a Phase | safety study,
maybe there is a distinction to be drawn there
unl ess we find ourselves in the situation where you
can't get to Phase IIl unless you do the Base |
DR. SALOMON: That's a good point. Just
to highlight that you are pointing out that the
gquote, "We are doing it because we save human
lives" is a clear indication of conviction of
ef fi cacy, which would allow you to accept a risk
that is very different than in a Phase | or Phase
[l trial

Dr. Rao.
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DR. RAO | was just going to say that the
general consensus that you want to be able to
nmonitor, it is not an issue of whether it can
happen or not happen or the probability, but that
you want to have an ongoing nonitoring to make sure
that there is no evidence of germine transfer, and
shoul d we be excluding patients where we can't
nonitor that, and the answer is that | think we are
doi ng that already when you set up a criteria,
whet her you set it for males when they can't have a
certain spermcount, or whether you can't because
you don't have any available tests to do that
noni tori ng.

The question is do we not need to nonitor
at all. In my opinion, right now, with the
avail abl e data, it is not clear because there is
still enough not known about the virus in the sense
what is happening in blood cells, why do we see
persi stent expression, is there sone specific tinme
at which you see better integration, and so on.

So there is a finite, maybe already | ow
probability that there night be germine transfer
but whatever that |ow probability, at the current
situation, with what data is avail able from ani ma

nodel s, we can't say that we should include
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pati ents where we don't have any nonitoring.

DR. SALOMON:. |f you think about it, there
is a couple different ways this could go. None of
us, unless sone -- | can't imagine are going to
gi ve advice that you want to permanently exclude
wonmen fromcertain kinds of trials, right, why even
go there, that's inpossible, so you can see a
couple different ways to try and put this together
and | think the framework is already out on the
table, one way is to say in the absence of really
good definitive preclinical data that would allow
you to say with any sort of confidence it cannot go
into the germine, and I think we all agree you
cannot say that quite yet, no evidence that it
does, but no evidence to say that is can't, and a
| ot of evidence suggests that it ain't going to be
easy and not likely, particularly with this
particul ar class of vectors.

You coul d say okay, really |ow
possibility, so that takes a | ot of the pressure
off, but it is not enough. So then you go on and
say all right, fine, let's go into Phase |I trials
and let's restrict the Phase | trials to subject
that we can nonitor.

| think the conpany thenselves, to their
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credit, have taken that view, and the FDA is
confortable with it, and I think we have just
refined it alittle bit.

Then, the only question left is how much
data do we need under our belt before you allow in
| at er phases of the trial, to go into wonen, pretty
much sayi ng, hey, it's not happening, and | don't
want to get into demandi ng soneone give us
statistical tine, like after 100.3 patients we can
do it, but I think I am suggesting to you that
maybe the best way to think about this is at a
certain point, once they get to a Phase IIl trial
and there is enough confidence that none of these
patients with no evidence of germine transfer in
these mal es that can be nonitored, that then you
could relax the criteria and cautiously open it up
to women.

So that would be what | would suggest.

MS. CHRI STI ANSON: Janet Rose
Christianson. QARA Services, formerly with Target
Genetics Corporation

A brief comment with regard to selecting
people for monitoring in Phase I. | think there
has got to be another consideration, and | think

that has to do with the route of adm nistration
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If there is no dissem nation, for exanple, the
present study that Target is doing is an ora
aerosolized delivery of an AAV vector in cystic
fibrosis patients. | think that the way it is
delivered, and any of the preclinical data,
indicating if there is dissem nation to the

peri pheral bl ood distal nodes, or whatever, should
al so have a bearing as to whether or not nonitoring
of females or nonferal es or whomever, should be
part of that whole process. | think that has got
to be a point just to consider. Mybe ny glucose
was low and it's intuitively obvious, but | did

want to nake sure that that point was raised

Thank you.

DR. SALOMON: | think that is an excellent
poi nt .

Dr. Rao.

DR. RAO | actually wanted to add one

nore piece to the whole nonitoring issue, and that
was just sinply to argue that if the criteria or
the worry for which you are excluding patients is
because of germine transfer, that perhaps one
additional criteria for inclusion is people who
woul d not be, are incapable of germine transfer

DR. SALOMON. The only problemw th that
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is, it is kind of a dead end in ternms of noving the
field forward, because you woul d never be able to
tell whether there was germine transfer, so
everyone el se woul d be standing there waiting.

DR. RAO Maybe you shoul dn't exclude them
for whatever reason you want to include themin a
study. That is all | was trying to say.

DR. MJRRAY: In a way, we should be very
grateful to the folks from Avigen for their
i nadvertent finding, because it really forces us to
confront -- | don't nean just this comittee, by no
means do | nean just this comrittee -- | nean
everybody who thinks about these |arger issues of
the ethics of research, inadvertent gernline
transfer, and gender equity in research, and al
these things, it warns us about what is probably
lurking not too far down the road, and in addition
to my off-the-cuff injunction to FDA to sort of
think as much as they can, | don't think this
committee is the group to decide what the right
bal ance is, but in fact, | mean RAC has had a
recent history of doing policy conferences.

This would be a great topic for a RAC
policy conference, in nmy view, about how to bal ance

the concern about nonitoring inadvertent germine
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nodi fi cati on agai nst an issue of gender equity, is
it as we think it is, that it would be nuch nore
difficult to nonitor in wonen, are we w ong about
that? Are there ways of nonitoring this in wonmen?
I am not aware of any, but, you know, there are
sonme fact questions there science questions, and

then how shoul d one sort of strike the right policy

bal ance.

One energi ng suggestion, | think I have
heard, is that you do the Phase | -- where this is
a possibility -- you do the Phase | on nales who

have sufficient semnal fluid and spermthat you
can test, they nake 5 million spermin an
ej acul at e.

Now al ready, that creates sone issues of
gender inequity, | understand the rationale for
that, but | think it would be a m stake to rush
forward into that w thout a chance to really
reflect on how to bal ance.

There are two good things. W are trying
to ensure gender equity and participation in
research, and we are trying to ensure that we can
get a handl e on inadvertent germine gene transfer
There are two good things. Sonmebody has got to

figure out what the right balance or plan is, and
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it is not athing we are going to do by 3 o' clock
today, and we are not the right party to do that.

DR. NOGUCHI: Steve, shall we work on that
as a possibility, what Dr. Murray is tal king about?

DR. ROSE: Certainly, it is sonething that
the RAC has been discussing and will continue to
di scuss, and it is one of the policy conferences we
have been thi nking about.

DR. NOGUCHI: You are wel come to cone,
too, Tom | am sure, and probably npost of the rest
of the people at the table here.

DR. SALOMON: Jon.

DR. GORDON: Yes, | am conmmenti ng. |
have recused nyself fromthis discussion because as
a cormittee nmenber, and | am comenting as a nenber
of the public.

I think there are a couple of points. One
is that whenever you exclude a certain group of
people froma study, regardl ess of the phase of the
study, you at |east have to be alert to the
i ntroduction of biases in the study, so | think
peopl e need to be aware of that.

Is it going to be nore safe for the people
you study or less safe? | don't think it is

necessarily relevant in the present case, but
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anyti me people are excluded in sonme sort of
overarching paraneter, then, that is a risk

In terns of the addition of females to
these trials in henophilia, not a likely issue to
come up, but as people have point out, autosonal
disorders it is, | think the commttee m ght
consi der recommendi ng that good preclinical tests
for femal e germine transm ssion be encouraged to
be devel oped.

I mean it is not inpossible to do that,
and there is no reason why, if we have been doing
all these things with rabbits and nonkeys and al
that with the male side, why we couldn't also do
things on the fenal e side.

We have a paper where we | ooked at adeno
at the female side, so there is no reason why that
couldn't be encouraged by the conmittee.

DR. SALOMON: | would actually not want to
go there. | don't think as a conmttee, we want to
start even getting into whether wonen as part of
participation in a trial ought to undergo
| apar oscopy and renoval of eggs or ultrasound
gui ded biopsies, and things like that, if that is
what you were suggesting. | think those are topics

for preclinical investigations and not for creating
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yet nore conpl ex and even potentially risky
barriers for participation in a trial

DR. GORDON: | guess | wasn't clear. |
believe, | enphasize preclinical studies in animals
that woul d then give one nore confidence that a
human could be admitted to a study.

DR. NOGUCHI: Just to say that the issue
of wonen is pertinent to this discussion, albeit
it, it is an extraordinarily small popul ation
there are handful of wonen with henophilia, and for
them especially they are totally out of any of the
normal support nechanisns. They may not even know
what henophilia is because it is not sonething that
they normally know about, but eventually when one
of these things works, they are a part of the
guestion. We will have the sane question as to
whet her or not it is an unreasonable risk for that

popul ation albeit it might be as many as on this

hand here.

DR. SALOVON: | think that at the end,
there is no way -- again, | welcone everyone to
comment -- fromny view, | don't see how one can

refine this any further in the sense that it has
been put very clearly that, on one hand, the

concept of germine transfer as a potential in a
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clinical gene therapy trial, there has been a | ot
of discussion on that, and it is pretty nmuch
considered to be a line that the public doesn't
want us to cross, and | think we have to respect
t hat .

At the same time, however, we realize that
as we gain experience and information, we can begin
to feel nmore and nore confident that that is not
occurring even though the risk may never be zero,
and, of course, we will get into discussion and so
I mght as well bring it up, that if you show it
doesn't happen in the nales, does that nean that it
won't happen in the females, and, of course, fenale
biology is very different than mal e biol ogy, we al
realize that.

I think there we need to put nore energy,
| think as John and others have already said, and
to some of the preclinical nodels anticipating what
is around the corner for this field, and that |
think a reasonabl e | eadership position fromthe
conmittee.

| guess the last thing we have to talk
about, and if there is anything else, please junp
in, but the last thing | feel we have to tal k about

is okay, so we cone back in here a year from now,
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and we get presented data from conpany XYZ now, it
is not Avigen any longer, but they did a trial like
this and 10 of the first 50 patients are
persistently positive in their semen at one year
and so they do an in-situ hybridization on notile
sperm on these particular 10 patients, and 8 of
them are positive in 10 percent of the sperm Now
what ?

DR. DYM | will answer the question by

asking a question of the virologists. Does that
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clearly mean that it is coming fromthe earlier
germcells, or can the virus persist?

DR. SALOMON: We night as well get that
question on the table. Jude, do you want to
conment on that?

DR. SAMULSKI: M feeling woul d be that
woul d have to be in a germcell to persist that
| ong and consistently come up positive, and for it
to just persist, it would get diluted with tine.
All those cells kept dividing. So this would be
the sane as the trial, they would come down over
time, so | think you are now tal ki ng about a
conpletely different situation

DR. SALOMON:. And they do a testicular

biopsy and it is positive in the spernatogoni a.
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Now what ?
DR. JUENGST: It's at least tinme to stop
and take stock and | ook at where the gene is being
i ntegrated, you know, study what is happening, if
it is consistent, those sort of things.
DR. SALOMON: That's fine. Renmenber what

Dr. Samul ski pointed out very clearly is that there

is no evidence that these vectors will integrate in
some specific spot. They will integrate in sone
specific spot. They will integrate in multiple

concatenmers in many areas.

DR. RAO There is two aspects to this.
You don't know what you are doi ng now because the
assunptions are wong in sone sense. You assune
that there will be a very | ow probability of
i ntegration, there wouldn't be germine
transm ssion, and that if it did occur, there wll
be a clear-cut barrier and it wouldn't be 10
percent. So that | think is pretty clear

The question then is what do you do with
the participants, right? | mean what happens with
the 10 patients that were persistently positive and
who presumably have germ ine transm ssion, and that
| think is a very hard question. | don't know that

the FDA has any authority and whet her we can do
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anything after the fact.

DR. SALOMON: That, we know the answer to
that. They can't do anything. But the question
woul d be now, 50 of the 50 patients haven't had a
bl eedi ng episode in the last six nonths.

DR. MJURRAY: So, it worlds.

DR. SALOMON: |t works.

DR. MJURRAY: | think this is not a
far-fetched hypothetical life here. There are
scientists here who understand different vectors
that may, in fact, operate very differently even
than AAV, if | understand correctly, and sonme of
then m ght be nuch nore likely to incorporate to
wor k thensel ves into spermatogonia, and so this
scenario with the different vector system m ght not
be so far fetched at all

So you have done right by the conmittee to
ask this extrenely difficult question. | don't
feel at all qualified to answer it right now |
woul d have a nunmber of other questions. | would
want to know, | ook, we are tal king about a
potential random you know, incorporations at sone
random pl ace in the genonme of foreign DNA

I would I'ike to know how many copi es

integrated, are we tal king about 1, are we talking
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about 1,000 in each genone? |If it is thousands, it
woul d seemto ne that increases the chance that
some of these nutations are, in fact, may be
pat hol ogi cal. A thousand hits is nore than one
hit.

Do we have any anal ogies? Are there other
bits of DNA that get incorporated into the genone
in a simlar random fashi on, and how do they -- and
sper mat ogoni a, and what we do know about their
fate, and what do they know about the inpact they
m ght have on the health of any child born. If it
i s absolutely horrendous, then, that is one thing,
if it is, well, it happens all the tinme, and rarely
really leads to any harm that is another thing.

So, there are still a lot of factua
gquestions we would ask. That will help, | think,
hel p us sort out, but you are right, we should be
t hi nki ng about them now.

DR. GORDON: As a nenber of the public, |
would Iike to sort of suggest that the committee,
in facing such a circunmstance, should consider this
the way other risks of drug treatnent are
considered. Now, if you give cisplatinumor
bl eomycin to sonebody, you can probably damage

their DNA, or adriamycin to them and there are
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precautions to be taken.

In the case of germand a gene transfer
which | think is alittle bit exceptional because
you provide acquisition of function, not sinply
alteration in the existing genone, there are
precautions to be taken before the procedure is
performed, and there are precautions that can be
taken if, in the event, such a thing is discovered.

If 10 percent of sperm had a new gene in
them that would nean that there is a 10 percent
chance that a conceptus would have it, let's say,
presum ng those sperm function equally well, well
there are people carrying recessive traits around
where there is a 25 percent chance that there is
actually going to be genetic disease, and there are
approaches to that problem - pre-inplantation,
genetic diagnosis, conception followed by abortion

So there are ways of addressing it if it
occurs, but | think the conmttee is well advised
to consider that a hold should be placed while

t hose consi derations are formalized.

DR. SALOVON: | think that is what Dr. Rao

said. | mean | realize this is -- | think the
maj or point that | was getting at was just to

i ntroduce the question, and | think there has to be
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alimt, and | think that limt for me is that.
nmean if the hypothesis is wong for any vector now,
I am not tal king about the Avigen trial, then,
probably we should put it on hold and there should
be di scussions at the highest |evel, whether it be
at the RAC, or be here, or in every place.

That includes the appropriate science
experts, as well as policy people and ethicists,
because | think there, we really have crossed a
line that has been set for us in gene delivery.

I think what is critical to the FDA
t hough, unl ess soneone wants to disagree with ne,
is the advice that you better make sure that any
trial that you allow to go forward is adequately
designed to make sure that you don't miss this from
happening. | nmean if you are going to recognize
it, the trial had better be designed and nonitored
properly enough to nake sure we recognize it,
because then, you have got to deal with these
issues as a reality instead of as a theoretica
risk.

Any ot her comments fromthe committee,
fromthe public? Does the FDA feel |ike we have
answered their questions? Are there any additions

or refinenents, et cetera, that we should dea
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with?

DR. NOGUCHI: Once again, on behalf of
CBER, | do want to extend our heartfelt gratitude
for hel ping us over our current and future
difficult issues that we seemto face on an
i ncreasingly nore frequent |evel.

I think the discussion yesterday and today
is going to enable us to move forward in a much
nor e cohesive and responsive and responsi bl e way,
and for that | only can say we are again very
t hankf ul .

Based on your |last comments and the
qguestions you rai se, however, Dan, | don't think
you are going to necessarily be able to get away
fromthis comrttee that easily, so | amsure we
will see you again.

DR. SALOVON: There are |laws that will
govern eventual |ly.

Dr. Couto, did you have a conment?

DR. COUTO Well, it is actually a
question that | wanted to just ask the committee,
because it was raised earlier, and that has to do
with the nost optimal PCR assay for detecting
vector sequences in senmen, because it was raised

that maybe a better assay would be a quantitative
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PCR assay.

One of the reasons why we are not doing
that now i s because the FDA asked us to develop a
spi ked plasmid that has a deletion in the coating
region, and so that we could differentiate between
our vector sequence and our spi ked sequence.

Now, we wouldn't be able to do that with a
gquantitative PCR assay, but as you have seen, npst
of our other assays, biodistribution studies are
all done with quantitative assays, so | guess |
would just like a little bit of clarification as to
what people think would be the best assay in the
clinical sanple.

DR. SALOMON: There is two answers to you,
but I mean there is certainly multiplex PCR where
you coul d design your probe. |f they wanted the
spi ked sanpl e deal going, | nmean you could easily
do that these days, and |I can help you figure out
how to do that if you don't know.

Dr. Rao.

DR. RAO | was just going to add exactly
the same thing in sone sense is that spiking is a
met hod of quantitation, so it is a quantitative
met hod of estinmmting what you have agai nst a known

standard of DNA, so | don't think there is
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confusion. | nmean you can even do spiked mnultiplex
PCR on a quantitative fashion using Tacnman type of
assays if you want to.

DR. SALOMON: If you did a Tacman assay, |
mean just to educate ne a little, if you did a
wel | -val i dated Tacman assay or | nean there is now
ot her technol ogies, | amnot doing a comercia
blurb for Tacman, just quantitative PCR based,
there is fluorescence, there is Cybergreen, there
is a bunch of different ways of doing it.

If you did that, what is the spiking thing
for?

DR. TAKEFMAN: Well, the spiking, we just
say run sanples without spike, but one sanple at
| east with the spike just to test for inhibitory
effects. So you could run QPCR on sone of the
sanpl es.

DR. SALOVON: Just that sane control, that
was the main reason. | nean sonetinmes you need
spi ki ng because there is endogenous transcripts
that are confusing your sanple, but that is not the
i ssue here when you are | ooking at vector

DR. NOGUCHI : No, senen does have a
hi story of sonetines inhibiting viruses. HV

detection in senmen actually for nmany years could

241



10

11

12

13

14

15

16

17

18

19

20

21

22

23

242
not be done because of inhibition

DR. SALOMON:. That point is well taken
We have been suffering with serum and plasma for
stuff in my lab, looking at retrovirus, that is
wel | taken.

Did we mss anything? | nean is there
anyt hing el se people want to get on the table here
at the last minute? No.

Again, | want to thank everyone at the
committee table, and Avigen particularly. | hope
we haven't beaten you up too bad, but | think you
are going home with pretty nmuch you were hoping
for, and I hope for the community that your studies
go safely first and then denonstrate efficacy next,
as | think it is clear that your stakehol ders need
a viable therapy. |If it's not Avigen, then, let's
pray it is going to be for sonmebody el se doi ng gene
delivery doing it.

Anyway, good luck. Good luck to everyone
el se out there. Travel safe and be healthy.

[ Wher eupon, at 2:03 p.m, the proceedi ngs

wer e adj our ned. ]



