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DR. GROFT: Good morning, everyone. If you'll take your seats, we can get started. We
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have quite a busy agenda for the next two days, with lots of speakers and some real tight
time constraints that we'll be working under, so T would like just to get started.

To give us a welcome from NIH is Dr. William Harlan, the associate director for disease
prevention within the NIH.

I'm sorry. My name is Steve Groft, and I've been the coordinator with Terry Toigo for the
meeting. There's a little anxiety up here with this, but we're getting it together:

DR. HARLAN: Good morning, and welcome to the conference on "Thalidomide: Potential
Benefits and Risks." I want to express my appreciation to those who have collaborated with
us in this effort. The Centers for Disease Control and Prevention and the Food and Drug
Administration have joined with several of the research institutes here at the Natjonal
Institutes of Health to put on this program, and we appreciate their active participation in the
development of the program, and in the program itself.

The meeting is convened really to look at the novel and potential important actions of
thalidomide. It's interesting that we have to lock at the unique attributes of this particular
drug in order to see it utilized in the future. In essence, the discovery and development
process of drugs has been revised somewhat. Ordinarily, a drug is licensed for a potentiai
benefit, and as time unfolds, the full scale of adverse effects of the drug are known, as well
as potential new uses. These potential new uses can be elaborated under the protection, if
you will, of the licensure of the drug itself.

On the other hand, what's happened with thalidomide, as you know, is the fact that it was not
ficensed has pui a particular onus on it. The very severe adverse effecis are very cleariy a
deiriment {o some of the invesiigation thai has occurred. it's particuiarly imporiant, then, that
one look at the potential benefits, and that these benefits meet a higher standard, I think, a
standard that will remove the onus of the very severe adverse effects that occur.

There are a number of applications under study at the present time. There are about 20
£ 4l - . L.
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also have protocols investipating the potential uses of the drug

It's a particularly apropos time for the meeting to occur. As you probably know from the
reports last week, one of the advisory committees to the Food and Drug Administration has
recommended that thalidamide be used for 1enrgqv and I think that provides an apening for
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es that are developed here,
Before we start the meeting, I would like to express a note of appreciation to Dr. Steve
Groft, who was the introducer this morning, and will be the moderator. Steve has done a

wonderful job of directing the Office of Rare Diseases. As a pharmacoiogzst he has a long
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worked with the other federal agencies, with industry, and with others to develop the
program, and ke is to be congratuiated for this effort.

Steve, I'li turn the program over to you.

DR. GROFT: Thank you very much, Bill.

Almost 2 year 4go, we esiablished an interagency wor
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conducted, were maybe on the planning stages, but we had representatives from the Centers
for Disease Control and Prevention, the Food and Drug Administration, and the NTH.
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Initially, our plans were to come up with a common re
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became pretty obv ious, after looking at the pharmacological actions of thalidomide and al
the uses, that one protocol was not going to suffice for all of the research that was underway

or was planned.

earch clinical protoool to guide the

€5¢
Lo Aimnntine Frw tha wanane
1

O
5

=¥
-
c
(73
-
=}
gg -
4]
-
—
:“
Q.
o w
z =
T
=
[=]

n that we wanted to go, and arrange
the speakers and logistics.

As Dr. Harlan mentioned, it's sort of fortuitous that last week the FDA's advisoty commitiee
met and came up with the recommendations. Between Dr. Woodcock and Dr. fonathan
Wilkin, we'H be hearing the results of that, as most of yvou have already read in the paper.

Since last year, the Centers for Disease Control and Prevention conducted a workshop on
preventing birth defects due to thalidomide. Cynthia Moore from CDC will be here to
present the results of that meeting; and as I mentioned, Dr. Wilkin. There were also about
three other workshops or parts of different scientific meetings that discussed thalidomide
during the past year, so we'll be hearing from various people who participated in those
workshops and those sessions as the meeting goes along.

I think it's important to realize that this is not by any stretch of the imagination a consensus
development conference. It's not a technology assessment conference. We're here really to
exchange ideas of where the research is going. What are the opportunities for research?
What are the emerging opportunities that we haven't even thought about, but because of the
action of thalidomide may prove te be beneficial to a select group of patients?

We also wan{ to discuss risk communication and management of the risks associated with
thalidomide. T think everyone here realizes what went on approximately 40 years ago, and
none of us want to repeat or even anything close to what occurred at that point. However,

there is concern that this is a product that can be very beneficial to a select group of patients,

and we really should look at it in great detail.
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made. We'll be hearing from scveral of the manufacturers here at this meeting of their plans,
how they're going to provide the information to individuals who will be using the drug.

We'll be lo kmg for comments as we go along Really, the halimark of the workshop is,
ill be 3 nt

Not that we have all of the questions answered with thalidomide. It doesn't boil down just to
a safety consideration of trying to avoid pregnancy, or the neurotoxicity associated with
thalidomide. We also will be discussing the need for analogs, with less potential for
teratopenicity and neurotoxicity. We'll be discussing that in great detail at one of the
breakout sessions tomorrow.

The issue of mutagenicity has been raised in several publications, and we will want to hear a
little bit about that, if it really is a concern, or if it's something that we should not be really
cancerned about, or do we need results from additional studies.

The neurotoxicity, is it something that's permanent, or is it transient? Is it dose-dependent?
We'll want to talk about that a little bit.

Then another issue is the window of susceptibility as far as teratogenicity. If someone
should have the misfortune to take the product while they're pregnant, we know that
between days 35 and 50 after a woman's last period of this extreme sensitivity. What
happens after that if exposure occurs? We'll want to discuss that as well,

So there are a number of questions that remain unanswered. This gives us an excellent
opportunity, I think, if everybody can go a little informal as we go along. The speakers, even
though they're up here on the stage and in the various breakout sessions, most of them will
be around for the two days. If you have any questions you don't have a chance to ask them
here, please just catch them in the haliways and falk with them. I think, from my
conversations, they're willing to answer the questions and discuss them with you.
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With thalidomide, as with all drugs, we all have to make a benefit/risk decision. [ think that
the point of the workshop here is that we want to provide a clear understanding of what
those potential benefits and associated risks are for thalidomide, and then come up with
different methods of communication that will provide that information to the public, all the
health care providers and their patients, so that they can make a good decision, and we don't
have any unfortunate accidents that have occurred in the past, and in fact have been reported
to be occurring now in several other countries in which thalidomide is markeled. We do
want to stay away from that as much possible.

1'd just like to go over a couple of things logistically for the meeting. We don't have any
floor microphones, but what we will have will be people coming up and down the aisles
after each speaker. Some forms have been provided in the package. 1f you have any
questions, please fill them out, and we'l] bring them up front, and then try to coordinate them
as we go along for each of the sessions. So if you'll do that, that would help out quite a bit.

We prepared a selected bibliography of thalidomide. I culled through, I guess, about 4,500
references from around 1962, and selected around 1,600. S0 in about a half-hour or so, or
after the first break, there should be a copy of the bibliography out over here. My apologies
if I've slighted anyone whom I didn't pick as a reference that you may have published, but
we tried to get an adequate representation of the literature. That will be available. Karen
Patrias from the Library of Medicine helped with that, and I'd like to thank her.

If all of you have got the abstract book, it contains the agenda. I don't know if you've had a
chance to look at it, the agenda and the various abstracts from the speakers who were able to
get a copy of the abstract to us at the time of printing. There may be others available as the
meeting goes on, if they were not included.

In the abstract book, as well, there's an informed consent document that's being used for
research purposes. S0 most of the investigators who are doing research with thalidomide
probably are using this, or some form. The template has been accepted by the FDA, and
used extensively. Then there is the patient brochure that's being provided to patients as well.

Most of you, T know, did sign up for breakout sessions. Stay in those sessions. Tomorrow,
we’ll list where they are, which location. Right behind us on top there are three lecture
rooms that will be used, the main auditorium, and then Conference Room A will also be
used. If you have signed up, stay with it. If you haven't signed up, there will be sheets there
in the back at the registration desk for you to sign up, so please do so. It will be helpful for

The cafeteria is on the main level, upstairs, if you need that. It's open until 2:00, so watch
your afternoon coffee levels or caffeine levels. If you need it, then get one before 2:00. The
elevators are out to the left here. There are restrooms to the left on this floor, and upstairs, if
neccssary As the meeting progrcsscs, if any of you have to lcavc there is a telephone that

| R J—
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So at this point, I'd just like to thank several people who have been working with us all
along. First, Terry Toigo from FDA, who has been the co-chair of this event, trying to put
things together, and Dave Banks, who works with Terry. So thank you to hoth of them, and
to my sf_aff -~ Anita Pikus, Mary Demory, and Beth (‘lav -= for sort nf giving me the time 1o
devotc to this effort. :

When we started this, we envisioned a very small workshop, but as things have grown and
I've identified more and more uses, the breakout sessions got larger and larger, and it
required quite a bit of effort. [ thank them for all the help they gave to us.

Thanks to Bill Hall of the Office of Disease Prevention for assisting and putting the meeting
together as well, and then finally, to alt of those of you who came today, not just the
members of the public, but the scientists, the lawyers, the health care providers, the
clinicians, and others. Thank you for giving of your time and sharing your experience with
thalidomide. We've got quite a way to go, so I think with everyone working together --

We can't get enough publicity for thalidomide, but I think it has to be positive, with the
benefits and risks, and the message has to go out that this i5 a potentially beneficial product,
but the risks are so serious that we don't want to have this become another 1957-1962 era.

So thank you. I think we'll get started now, leading into Dr. Kelsey, who back in the 1960s --
if you look at her abstract, we're about three days short, I think it is, of when the application
was submitted to the agency, so it's quite a good time to have the meeting.

Dr. Kelsey?

DR. KELSEY:If's a p]easurc for me to be here today and recapitulate a bit of the past, I
jomeu the Food and urug Administration as a medical officer in AugUSI of 1960. I spent the
first months going around various areas of the Food and Drug Administration getting
familiar or getting introduced to the type of work that was done there. On September 1st, I

reported to the Bureau of Medicine as a reviewing medical officer.

The thalidomide apphcatlon was filed shorﬂy aﬁer September the 8th. A]though it was usual

o~ rmimrot mmmem I bl
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Now, at that time, the bureau was, of course, much smaller than it is now. 1 think, if we
could have the first overhead, that would perhaps bring that out. I don't know if you can read
it, but in essence, there were seven full-time medical officers and four part-time medical

Aaffinnee Tha tatnl annlinntinng wara ahant T o vranar Noaw thara ara avae 00 s ndiaal
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Now, I should explain, however, that the applications really were quite a bit different from
what they are today. A lot of them were for fairly ordinary drugs, minor molecular
modifications of long-used drugs, or a new mixture of old drugs. It was rare that a really
new and exciting drug came in, and it was in those applications that the best clinical and
animal studies were performed. In general, at the time, drug testing was not considered a
very scholarly pursuit by most people. Many of the studies in support of new drugs were
written really more as promotions than as scientific studies.

The ground rules in those days were that after an application had been submitted and filed
with the agency, the agency had 60 days in which to decide that the drug was safe for the
proposed use or uses. There was no requirement for efficacy, and this of course was one
reason why the applications were so much smaller.

In fact, the thalidomide application was four volumes in size, as I recall. That was about
standard. I think I remember one that was 11, and one that was one or perhaps two. Now,
although I guess they're mostly computerized, it's a matter of 100 or 200 volumes.

The applications were reviewed, as they are now, by a chemist, and a pharmacologist, and a

medical officer. The chemists were in the same little prefab building that we were in on the __

Mall between 7th and Independence, where the Museum of Science and Endustry now is.
The pharmacologists were in another bureau altogether, in the Department of Agriculture,

The medical officer really had the choice. They could do the pharmacology themselves or
they could ask for a consult from the pharmacologist. I chose the latter course.

We had, as I said, 60 days. If we hadn't communicated with the company before that, they
couid have auiomaticaiiy assumed that it was okay, and marketed it. So very close labs was
always kept on the date.

We did get our letter out on November the 10th, although 1 said the application was received
on the 8th, or some little time before it got logged in. I think the official date of

acknowledgement was September the 15th. So we got our letter out on the 10th of
November. In this, we declared that the application was incomplete and inadequate, and
could not be filed. Then we gave the reasons for our decision,.

We all had fairly serious questions. The pharmacologist felt that the chronic toxicity studies

had not run for a sufficient length of time. He also felt that there were inadequate absorption
and excretion data, The chem

f nrohlems or chortcominos with the
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ng a
wondered what was known about the D and the L forms, and in what proportion they were
present, and s¢ on.

She, fortunately, had been educated in German, and a Iot of this application consisted of
German reprints with an English translation. She of course could read the original German,
and did find at least one error in the translation. [, who know no German, or just enough to
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pass a Ph.D. exam in it, was very impressed by this.
I had some problems. The data to submit safety was very sketchy and anecdotal. The claims
were quite fulsome, you might say, almost. It was of course perfectly nontoxic. It Jacked
hangover effect. It was nonhabituating, or addicting, and so on. But one by one, these claims
sort of were modified somewhat,

T was particularly -- and all of us were -- concerned about the fact that you seem to be able
to give enormous amounts, both to animals and humans, without any effect of perhaps
drowsinese or sedation. In fact, one of the claims or one of the mentions in the brochure
included several cases in which persons had tried to commit suicide, and been unable to do
30. You've probably heard a later comment that, had thalidomide been on the market,
Marilyn Monroe would be alive today.

Well, pretty soon it was acknowledged that, like all other drugs of its class, there was indeed
some hangover effect, but we were concerned about this nonabsorption. We felt there might
ke conditions of the nontoXicity, which we felt was surely due to nottabsorption, and we
thought there might be conditions, iliness or another drug or something like that, that might
change this so much more would be absorbed, and toxic effects might appear.

We did not know, for some years later, that a solution of liquid form of the drug had been
marketed in Germany, particularly for use in children. When the British company thought
they would market a similar one, their pharmacologist was horrified to find out how very
toxic this compound was. I can still remember his anguish when he described experiments
he had done. Tt was a micronized preparation in a sweet solution.

Despite his findings, however, 1t was marketed tor awhile in Britain. As I understand it, the
preparation was taken off the market because of some toxicity in humans, but we didn't
know this.

The application was resubmitted again on January the 17th, which meant that by mid-March
we wouid have {o give them another opinion. We were continualiy concerned about the iack
of daia on metabolism, excretion, absorption, and this curious iack of toxicity. Then, at the
end of February — the 23rd, I think it was, actually -- we picked up a number -- it was
actually the December 30th number -- of the British Medical Journal, which comtained
Florence's article posing the question, did thalidomide cause peripheral neuritis?

H 3 o e oo 41 1o hanaiioa tha meall aaran mm oteilen T4 snrne mndeaalley o
This was a little late in getling {6 us, because the mail On SiTiKe. 1t Was actualy a
PR TR .. 1 fhiiale cmd o id ot aot aue Thates b o0 d cthes foreion publications by air
ahxyyu 1324 strike, I think, and we did not get our Dritish and other for igh pu ublications b oy air

mail in those days. However, this did come in time. When w ¢ questioned the company about
it, they said they had just seen that, too. They were sort of surprised, and were going over to
Europe to find out more, and would let us know when they came back.
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even subimnitted. The same person that asked them about it this time gave a paper -- 1 believe
it was in May of 1960 -- describing a number of cases of peripheral neuritis, some of which
seemed pretty severe.

The British actually answered the first report by saying that they were aware of it, and had
put some reference to it in the material that they distributed with the drug. Our company was
not obliged to submit foreign supporting material or material of that type at that time, so we
were not aware of this side effect.

They had independently discovered it about May of 1960, and there is good evidence that
the German and the British company had a sort of gentleman's agreement to keep the matter
rather quiet until the American company had a chance to get the drug on the market. So we
were inclined to betieve that the American company had not heard of this earlier.

The company did repori o us on their irip io Europe. They said that indeed there did seem fo
be some cases that neither in Germany or in England was it considered of great moment, and
that both companies felt a little note on the labeling would suffice.

uld continue on an over-the-counter

(o]

There were even questions early on whether the drug sh
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But it's difficult to exagperate how popular this drug was at this time. I think it was the third
largest- selling drug in BEurope. As I mentioned, it was considered so safe that it was over-

tha_rannter in many Arsas,
LG TR BAL lacun Y dn

We were concerned about the peripheral neuritis, even if the companies did not seem to be.
We sought some outside consultations with neurologists, Dr. John Tower at NIH and Dr,
Webb Haymaker in the Army Walter Reed Hospital. They both felt the same. They felt that
peripheral neuritis could be serious, painful, and often irreversible. The risk of developing
thig would not be justified in a drm:r that was used simply as a hypnotic and sedative, since

there were other drugs on the market for this purpose.

We continued to feel it might be a serious matter. One of the questions we raised at this time
was what would happen if the mother took it through pregnancy, and this drug was taken for
quite long periods of time, what would be the effect of the drug on the child?

This was not a shot in the dark, because at that time the Food and Drug Administration and
the American Academy of Pediatrics had been concemned about the effects of drugs when
taken during pregnancy, and were in the midst of preparing guidelines for the testing of such
drugs. There had been a number on the market that had been shown to have disastrous
effects -- ananoptrine, chloramphenicol, to name a few.

I'd had a little experience some years previously when I worked on the anti-malarial drug
project during World War II. We were given a little time for research, and we were
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interested in the metabolism of the effective anti-malarials, quinine and Atabrine. We
established that the quinine was very rapidly metabolized by the liver of the rabbit, but we
found that the fetal liver had no such activity, and it did not appear till shortly after birth.
This, of course, was the same situation that causes the chloramphenicol problems. The baby
simply doesn't have the enzymes to protect itself against the chloramphenicol as the adult
did.

The answer always was, if it had had an ill effect, surely if would have been known by now.
That, of course, is a common excuse about any adverse effect. But, interestingly enough, it
had. A German in Bonn, Germany, a pediatrician and a geneticist, had been struck by the
increase of phocomelia cases in their hospital. They felt it must be due to some recently
introduced substance, and they wrote around to a number of other hospitals in Germany.
Most of them reported the same thing, that they had had an increase in this very unusual
adverse effect.

They then thought they would find out the experience of other countries where thalidomide
had been used. Most of them had indeed seen this increase. They were thrown off,
ironically, because they were under the impression that the drug was released in the United
States. The promotional material said it was widely used in North America, and it had of
course been marketed in Canada.

They wrote to three centers in the U.S. where statistics were kept on birth defects. There
wasn't really any indication of an increase. This is, sadly enough, what put them off the
scent. It wasn't until November of 1961 that Lenz discovered the association.

Now, the first report of phocomelia was anpounced at the end of November of 1961. The
company immediately phoned us, and told us the news, and said they didn't really believe it,
but as a precaution they would put a halt to clinical studies going on in this country. But they
did want to continue some that they had just started on its possible usefulness in cancer. That
seemed no great problem to us, the benefit/risk ratio being entirely different.

in March, early March of 1962, they told us they were withdrawing the application
immediately, as they believed there may be some truth to this association. There were some
weird differences in wording of their two communications that led us to think it might have
been more widely used in this country than we had gathered from the new drug application,
s0 we asked for a complete list of the doctors they had sent the drug to, and were very
surprised to find that actually over 1,000 doctors had been given the drug,
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expectation that it would be rapidly approved. They were told, in essence, "Don't really
worry about recording the results. We just want you to try it out, and see if you want to use

it in your patients."
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any phocomelic or abnormal births amongst the patients they had given the drug to. In all,
we found about {0 or 11 cases that we thought might be due to the trials in this country.
There were an additional seven patients or subjects where it was clear that the drug had been
gotten from a foreign source.

Now, the thalidomide tragedy in Europe actually didn't cause a great stir at the time in this
country because there really were, except for those few, no victims. The one person who
was concerned was Dr. Helen Taussig, who was the professor of cardiology at the Johns
Hopkins Hospital. She had heard about the outbreak from an ex-resident of hers who was
now in Germany, and he had urged her to come across and see some of the victims, many of
whom had cardiac defects.

Before going, she had contacted another ex-president who was working at the Food and
Drug Administration, and when she got back she invited both him, Dr. John Nestor, and

myself to hear the resuits. They were essentiaily published iater in the JAMA after she pave
a talk to the American Academy of Physicians.

She also spoke before the House committee, but it really wasn't until mid-July when the
article in the Post came out, authored by Morton Mintz, that the country realized the

pipey By

c‘:ﬁormii‘y‘ of the prob}em Ai mo bl m‘uﬂt:umwly‘, ihe tuug-dwaucu Kefauver-Harrls bill was
passed, in October. This not only required proof of safety, bui also proof of efiicacy. i also
included a last-minute addmo that patient consent must be obtained from all subjects in the

clinical trials in the future.

Meanwhxlc FDA ad hastcnﬁd to strengthen the mvestigational drug requirements and

L T tha nd AT ~
uly, what was finalized in eau; 1u‘ﬂ.x"Cu, with the addition of

So these were the two immediate effects of thalidomide, the strengthening of the law and the

regulations, both offering greater protection both to subjects of trials and to the public
getting drugs later.

Tt also stimulated other countries to bring new laws. Many of them had laws such as we did
back in 1930, before 1930, when a manufacturer could SImpl}f put a drug on the market if he
felt it was safe when used as labeled. The onus was on the government to remove them. But
many of them introduced laws similar to our 1962 ones, and one of the great forward steps
has been the harmonization, the efforts being made to bring the requirements of Japan, the
European countries, and the United States into harmony. This of course will add to more

rapid marketing of good and safe drugs, and protection against unsafe ones.

It also increased greatly the efforts to monitor birth defects. It caused a great increase in the
science of teratology, or means of testing drugs for adverse effects in pregnancy. So those
were some of the immediate pood effects,

I would say, however, that thalidomide never faded away. I mentioned that we permitted
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certain trialg in cancer to proceed. Some years later, when an application wag submitted for
lenrosy, we felt that was a reasonable use, since there was great need for such a drug in this
dlstressmg disease, and the patients would be under pretty good control.

1 look forward to hearing advances that have been made in the understanding of a
pharmacology and the metabolites of the drug, and the many proposed new uses for this
fascinating, but rather difficult drug.

Thank you.
(Applause.)

DR. GROFT: Thank you very much, Dr. Kelsey. It almost is a history of FDA regulatory
action since the 1960s, so reliving quite a few moments in FDA history.

Our next presentation will come from Dr. Janet Woodcock, who is the director of the Center
for Drug Evaluation and Research. It's on her desk that Dr. Jonathan Wilkin will be sending
the application to consider for approval.

8o, Dr. Woodcock?

DR. WOODCOCK: Thank you, Steve, and good moming to all of you. I also want to join
in thanking Steve and Terry Toigo, who [ think have really put in a tremendous effort to
have this workshop come off in such a timely manner for everyone's consideration of this
product.

What I'd like 10 taik about today -- if I could have the lights down a liitie bit — is to bring the
history up to date on this, and talk about the challenges in the clinical drug development that
thalidomide has presented, and currently presents, because we are seeking everyone's help in
dealing with the orderly investigation of thalidomide for various conditions.

Now, what I want to talk about is, first of all, why is there interest in thalidomide? I mean,
some people really asked this with a note of incredulity in their voice. Why would you
possibly be interested in such a product with its history? Second, what are these challenges
in development? Third, I'd like to really appeal for help from all the sectors that really need

o hp!n in this - nnhpn‘tc academia inducstry media oovernment and the hll’ﬂl!r\
Pl cagemia, mouslry, media, govemmen, and

First, why the interest in thalidomide now? What has happened? Well, in the midst of the
tragedy that Dr. Kelsey described, some leprologists made a serendipitous discovery that
some of their patients with a type of reactive syndrome in leprosy had, as they described, a
dramatic response when they were given thalidomide for sedation. So in erythema nodosum

!pnrnmlm or ENT fhPV nht’:f*rupr‘ a ranid recolution af come af the eymntome in natiente
CPIOSUN, QI SINL,
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on INaicomide,
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Over the years, this kept the drug alive, so to speak, in investigation. I'li go into that a little
bit later. But the drug continued to be used. As Dr. Kelsey said, there were investigational
applications for clinical investigations.

Today, we have preat interest in thalidomide for a wide variety of conditions. We have life-
threatening conditions, such as graft-versus-host disease, ATDS wasting, and interest in
varicus malignancies. There are a wide variety of immunologic disorders where there's
interest, where it is believed that thalidomide may be helpful, including various types of
lupus.

Behcet's disease. We heard from a Behcet patient at our recent advisory committee last
week. Sjogren's syndrome, Crohn's disease, and rheumatoid arthritis. Many of these
conditions on this particular slide are very prevalent in young women.

In addition, there are a lot of other conditions. A wide variety of serious denmnatologic
conditions, most of which I cannot pronounce properly, but are very, very serious for those
patients who are afflicted; tuberculosis; varions types of aphthous ulceration, including
ulcerations in patients infected with HIV; and the ocular disorder, macular degeneration.
This is a very wide and disparate set of conditions where there is interest in studying
thalidomide.

Unfortunately, while there is great interest, there are also serious challenges. What
contributes to these are, number one, historical factors, and, number two, the current
situation.

I sald investigated for use in leprosy For over 20 years 1: used in the Umted States
under an investigational new drug application that was held by the Hansen's Disease Center
i Carville, Louisiana, and was used there for the treatment of ENL.

Now, this group had extreme difficulty over the years in obtaining a consistent product,

, ohtammg a stable source of product, and obtammg a product that was a consxstcntly dcﬁned,

pharmacologic, high-quality product.

Now, what happened is, other uses began to be explored over time, extrapolating from what
was felt to be the very striking effectiveness in ENL. Other uses began to be explored. What
happened in the U.S. was the Hansen's Discase Center was used as a source for other clinical
investigators who wanted to hold INDs and perhaps administer the drug to their patient or do
a clinical trial. These investigators also were subject to the same whims and problems with
drug supply as was the Hansen's Center,

1 personally was an investigator who sought to obtain thalidomide for a young womnan, a
patient of mine who had Behcet's disease. It was at a time of difficulty of supply of
obtaining thalidomide. I was unable to obtain it, possibly partly because it was a young
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woman of childbearing age, but my patient subsequently died of the complications of her
treatment.

Sa this created a lot of problem in the development of thalidomide. There was no real source
available. The investigators had single investigator INDs. There was no overall development
plan for thalidomide.

HRSA, the Health Research and Services Administration, who ran the Hansen's Center,
developed a progressive financiat burden of supplying this thalidomide to folks, and of
tracking who they had distributed it to. FDA became increasingly concemned about the
quality of the drug being distributed. We felt it probably varied in dose significantly. We
often were called to participate in testing of the tablets to ensure their quality and
uniformity, so the situation was not good for investigation of thalidomide.

Recently, in the last several years, IRSA, because of the current fiscal environment, made a
decision to cease supplying the drug outside of the ENL use. At the same time, there became
interest in use in AIDS patients for the indications that I mentioned. There began to become
access issues of actually being able to get thalidomide for patients who didn't have other
alternatives, with AIDS wasting, and severe aphthous ulcerations.

Because of all these issues, buyers clubs sprang up, or bcgan to offer thalidomide illegally
through basically mail-order, or geing in and obtaining it in various buyers clubs, clinics, or
what have you. So distribution of the drug through non-medical channels in the Umted
States began to occut.

At that time, FD A put together the FDA Thalidomide Working Group to try and coordinate

reguiation. By this time, ihere were many iNDs scattered throughout the various divisions of

FDA, where the drug was under study for all these conditions.

The working group was to coordinate access programs to make sure that those who needed

access o thalldomlde lnvestlgators and patients, would cbtain it under controlled

itlity of adverse effects could be minimized. To that
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also, because of the HRSA decision, held discussions with some companies that had
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wouid be to get the drug evaluated and studied in the clinic for these various indications, see
whether or not it worked, and at the same time ensure a consistent supply of product thatisa
high-quality product.

We also either talked the buyers clubs into not distributing thalidomide or, in one case, took
legal action against a buyers club to stop 1llegal distribution of thalidomide. Regardless of
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this, though, I still hear that thalidomide continues to be available through various channels
without having an IINIJ.

Recently, as you heard, there was submission of an NDA for thalidomide in the treatment of
ENL. The last step last week in that process was the recommendation of the advisory
committee that thalidomide is safe and effective for that condition. Then this conference, I
think, is the next step.

The cnauenges mougn, ['CII]EI[II. 1ne bﬂdllﬂﬂgﬁb 10[ d.“ t[lObE COﬂUlLlUﬂb ll'lal I mennom:u on
the earlier slides, and the other ones that are going to be discussed over the next two days, is
getting the drug properly studied.

For sponsors, there are liabi!ity risks, of course, invelved with thalidomide that have in some
exteﬂl ueured:scu lll‘.': Iﬂlb'l"t}bl. ]ll llllb puanlmouh‘_rgicaﬂy auuvu agcm. K‘U[ lllVUbllE,dl.Ul b, l[LClﬂ
naS Deeﬂ an Ungulng Lﬂﬂllcllgﬂ - Wl'lt;Il WE ldlKCU i lllC 1\un lllVﬂbllgdlUIb, I.HUY bd.lu ll was
the same for them -- obtaining a stable supply of high-quality clinical supplies, and funding
the necessary studies. For patients, it's really balancing needs for access to this drug in these
serious conditions against the need to really study the drug in controlled trials, and get the
information.

. . B
iconee that will he raicad at thic conferance. Wea nead to oot tn caoma
Iaded W% F LEJCAL YY HE) L/ 8RN3R0 LAL LIS WAURAL LA Widvrers T1 %W Jl%Wiwus BLS 5”‘ ESV s N ¥y L

agreement on what would be required for both safe and respectful inclusion of women of
childbearing potential in these clinical trials. There is need for some, if possible, common
methods of toxicity evaluation, so we can accumulate safety information across all the trials,
and develop a database of safety that will pertain to thalidomide in general. We need to

gctahlich raliahle souireas nf nrr\rh!nl‘ and we need gcome nnhhr‘ innut nf whera we're ooine
Statiish relia o < pu npul

o8 SOUT gomg
with thic
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Where are we going? We've heard repeatedly over the past few years from patients with
serious diseases that they need effective treatments that have been shown to be effective, but
we've also heard recently from the advocates for children that, of course, as the use of
thaiidomide would increase, the possibility of fetal exposure rises.

On the other hand, and in addition, we have to consider what [ said earlier about buyers
clubs and iltegal distribution. We understand in this country how difficult it is to absolutely
keep drugs out of illegal distribution channels if people want them. That's been well-proven.
So severe restrictions on thalidomide availability that are intended fo decrease the risk of
fetal exposure may, paradoxically, lead to wider availability or use under absolutely
uncontrolled conditions.

Some of this buyers club thalidomide just has a label on it. Otherwise, they're just plain
tablets in a vial. Somehow we have to balance those issues 1 just mentioned.

A lot of it, T think, is information for the public and risk cammunication, That's where the
media are extremcly important, and the professional organizations. 1 did an informal survey,
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and FDA has done a formal survey, although small. The bottom line is, most people 35 and
under have never heard of thalidomide. They have no clue. Most of the reproductively active
people in this country have no reaction to the word "thalidomide.”

The illegal distribution, as { said, the product isn't well-identified. It might just have
"thalidomide” on it, but people have no idea what that means. We have to recognize that
among various people with serious conditions, pill-sharing, sharing of medications, is a very
common practice. How can we inform the public to make sure the public is protected, even
as clinical investigations go on?

In summary, what I believe is that thalidomide needs to have standard clinical drug
development, like any other drug, for these conditions. It needs to be evaluated in clinical
trials, so we can tell is it effective in these conditions, and what its safety profile might be.
The teratogenicity is pretty well understood, although the nuances are not understood, but I
think we know enough about that to know it should not be used in pregnant women. But

there are many other safety issues pertaining 1o the drug that need to be explored in the
vartous diseases.

The needs of seriously ill patients for access to treatments must be met, and met safely. We
need to have, jointly, a common understanding of where we're going, and public information
is vital to the safe use. The public must be made aware.

These are my version of the goals of this workshop. I hope we can accomplish all these
goals as we go through the various sessions.

1 thank you very much.
(Applause.)

DR. GROFT: Thank you very much, Janet. I think your goals are pretty much consistent
with what everyone will be working towards.

I wonld ke tn aslklnawlados h,- Haffnﬂ
i s EFL. FARLL Lhor.

I would tike to acknow nar uhn e hers fram the (e ce OfOrnhrxn

Products Development at FDA, who has taken some actions on giving orphan drug
designation to thalidomide for several of the uses, and probably would welcome an
application for more uses for thalidomide. So hopefully, the provisions of the act have
stimulated the development of thalidomide a little bit.

Our next spgg_]{_gr comes 1o us from Meyico, sort of the FDA pmnvnlpnt in Mexico. Dr,
Guillermo Bierzwinsky will relate the activities in Mexico re]ate:d to the use of thalidomide
in HIV wasting.

DR. BIERZWINSKY : Thank yon, Dr. Groft, for inviting me to this meeting.

This is our volcana, which is about 80 kilometers outside of Mexico City. The nrame is
Popocaqutatal. It's fuming, The issue we are dealing with today is also ﬁlmlng.
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Thalidomide was first synthesized by Kunz in 1956 in Germany. It was initially used as a
sedative in various countries. I'm poing to repeat information that has already been
mentioned. Reports of peripheral neuritis in 1960 delayed approval of thalidomide by the
FDA. In late 1961, the possible association between unexplained fetal abnormalities and the
use of thalidomide was raised by Lenz at 2 meeting in Westphalia. The manufacturer
withdrew the drug from the market in 1961.

The tragedy of thalidomide is largely responsible for the strict sanitary regulations applied
presently for approval of new drugs in several countries. However, positive actions of
thalidomide have also been observed. In 1965, Sheskin, in a Jerusalem hospital,
serendipitously noted improvement in the inflammatory reaction of leprosy patients known
as erythema nodosum leprosum. Since then it has become the drug of choice for its
treatment. In Mexico, thalidomide was licensed for this indication in 1988.

I has also been successfully used for the treatment of other difficult ailments, like Behcet's
disease, lupus erythematosus, graft-versus-host disease, ulcerative colitis, and esophageal
ulcers in AIDS. This has already been mentioned.

More recently, there has been interest in the use of thalidemide in the treatment of certain
aspects of the clinical picture in AIDS patients. Mexico has the third place in the number of
AIDS cases in the American continent, and the 11th in the world.

It has been shown the thalidomide has no antibacterial effect in cases of erythema nodosum
leprosum. These and other observations suggest that its beneficial effects are exerted
through a direct action on the immune system, as supported by the suppression of guest-
versus-hosi disease observed in animal experimenis and in humans.

It has been reported to selectively inhibit the production of tumor necrosis factor alpha by
human peripheral blood mononuclear cells, primarily_by accelerating the degradation of
TNF alpha messenger RNA transcripts. Also, thalidomide inhibits in vitro both TNF aipha
messenger RINA and TNF alpha protein, as well as the expression of HIV-1 in infected cell

maa in manimbeanal llaon d s neiialam s anlla af o Fontad wntl nedn
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Human immunodeficiency virus disease has detrimenta] effects on the nutritional status of
infected patients. Progressive weight loss is a major clinical feature and a diagnostic
criterion of AIDS, and contributes to its morbidity and mortality, independent of the CD4-

positive T cell counts. Weight loss in this patient is at the expense of body cell mass,
nrprlnrnmnnl!v of muscle nrotein -- u.mefmcr or cachexia -- and may ocour in two natter

me
preco misClo ploteilt pansmnms
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mostly related to opportumstlc infections; and two, chromc, progressive weight loss, the
wasting syndrome.

At the Instituto Nacional de ia Nutricion Salvador Zubiran in Mexico, a randomized, double-
blind, placebo-controlled trial wag designed to evaluate the efficacy of thalidomide, a
selective inhibitor of tumor necrosis factor alpha, in the treatment of wasting syndrome in
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Patients included were adults with an advanced HIV disease who were under antiretroviral
therapy without an active opportunistic infection, and with over or equal to 10 percent

wai nhr lnss in the nwv;gus six months. Patients were stratified b hv QPVPTIN of urmo'hf lneg,
Here in the graphic, you can see, most of the patients were in the category three, where the
weight loss was between 10 percent and less than 20 percent, with a CD4-positive T cell
count of less than 100 for most of the patients in both groups, the placebo and the
thalidomide group, 11 patients. There were 14 patients in each group.

>Patients were stratified, as is shown, by severity of weight loss and CD4-positive T cell
counts, and assigned in a random and double-blind fashion to receive thalidomide 100
milligrams four times daily or a matching placebo.

Patients were followed for 12 weeks, three months. Weight and anthropometric data were
recorded every two weeks. Clinical events were registered, HIV viral burden in peripheral
blood mononuclear cells by endpoint dilution cultures, CD4-positive T cells, and tumor
necrosis alpha plasma levels were evaluated.

The efficacy of thalidomide was defined as weight gain or no progression of wasting.
Between June 1992 and May 1994, 28 patients -- 24 men and two women, non-pregnant --
were randomly allocated to receive thalidomide, 14 patients, with 14 patients on placebo.
Both groups were comparable in their baseline status.

Therapeutic failure occurred in 10 of the 14 patients from the placebo group, and in three
only of the 14 patients of the thalidomide group. This is the therapeutic failure probability,
where it shows that you can have more with placebo than with thalidomide.

Weight gain occurred in one patient on placebo, and in eight on thalidomide. As you can see
here, they started within 55 or 56 kilograms, and the patients with thaiidomide went up to 68
kilograms, as compared to the patients on placebo, which remain about the same weight.

The Karnofsky index was significantly higher by the end of the study in the thalidomide
group Mild and transient somnolence and erythcmatous macular skin lesions were
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viral burden in penipheral blood mononuciear cells did not change in either group,
Circulating levels of tumor necrosis factor were undetectabie throughout the study.

Results suggest that thalidomide not only impeded, but also reverted the wasting syndrome,
preserving the Karnofsky index in patlents with advanced HIV disease. This is the median of
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There was no change in this study. It could not be measured, any change in these
parameters.

Based on this study and other similar reports, the Ministry of Health in Mexico approved the
use of thalidomide for the treatment of the AIDS wasting syndrome in 1996, considering
that at the time there were no better options available.

There is one sole manufacturer of thalidomide in Mexico. The company's name is Serral.
Raw material is produced in Mexico by Diorchein, a manufacturing plant managed by
investigators of the National University of Mexico and the Polytechnical Institute. The drug
is not sold in drugstores. [t is directly distributed by Serral, the manufacturing company, to
infectologists and dermatologists, and to the Social Security Institute, the largest public
health institution in Mexico.

It is supplied in boxes containing 50 100-milligram tablets. The cost of each unit is $38 U.8.
The monthly cost of treatment is around $92. This compares favorably to the cost of
megestrol acetate or recombinant human growth hormone. It is estimated the total annual
sales are in the order of 6,000 units, that's all.

The iabeling states that it should not be used in pregnani or fertile women because of the risk
of fetai maiformations. A pregnancy test must be performed and found negative before
treatment is initiated. Contraceptive measures must be used during treatment. Dr. Fost will
have something to say about these requirements.

Adverse reactions reported with the use of thalidomide
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This is to show you the toxicity. One case was a serious disseminated rash, and two cases

were a severe disseminated rash, and neuropathy.
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29 against 79 percent

In conclusion, it can be said that thalidornide seems to delay and reverse the wasting
syndrome in patients with advanced HIV disease. The beneficial effects should be
investigated in larger clinical trials. It remains to be determined whether thalidomide alone,
or in combination with recombinant human growth hormone, can sustain its effects long
enough to significantly alter the clinical course of AIDS, particularly in regard to quality of
life and survival in those patients with weight loss. It can perhaps be used in other wasting
diseases, as there have been recent reports of accelerated weight gain when it was used in
patients with pulmonary tuberculosis.

Thank you.

(Applause.)
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If there are any questions, I don't know if anyone has passed them over, if anyone has been
collecting them, so if some of the staff could come up and down the aisles to see if there are
any questions, I would appreciate it if we could bring them up to the stage.

Our next speaker will be Dr. Carcl Braun Trapunell from the Food and Drug
A duniviatentinm T Tronnall io vt fhn Offire af Tharanautisre Recanrch and Rauviaw fram
numnunu LeAlL. sy BRCpLIcdl 1D Writdl Ule Wil Ul LiiviatiautiLo fobailil adild IRLVILHW i

the Center for Biologics Evaluation and Research. As I mentioned earlier, she will be talking
about the clinical pharmacology of thalidomide and all the potential uses.

DR. TRAPNELL: Good morning. I'd like to first thank the organizers for inviting me to the
meeting.
As has been said, I'm going to discuss briefly the clinical pharmacol_ogy of thalidomide, and

really just hit the high points of some of the major issues with this drug that we know of, or
don't know of.

I also would like to say that I noticed in your handout that only one reference is listed for my
talk. Obviously, there are more references. If anyone would like a more complete reference
list, please see me afterwards. I'd be happy to provide that.

This is the structure of thalidomide. It is a glutamic acid derivative that, as we've heard,
seems to have a wide varieiy of potentially beneficial activities, as well as potentially
harmful properties.

The five topics I'm going to just highlight today in my talk are absorption of thalidomide;
the issue of enantiomers, and we're all going o have to get the cobwebs out of our chemistry
classes from high school to discuss this; issues with metabolism and disposition in vivo; and
questions about drug interactions, as well as toxicities of the compound.

First, I want to discuss absorption. This data is from 2 trial that we did at Georgetown
University, looking at the pharmacokinetics of thalidomide and oral contraceptive products,

~which ['ll discuss in more detail in a few minutes. But this is the plasma concentration

versus time curve that we generated from 10 healthy women whao received this product.
They were getting 200 milligrams of thalidomide at bedtime for three weeks.

As you can see, the peak time of absorpiion of the drug is actuaily fairly deiayed. It's about
at two to three, maybe even four, hours. Then it has a first-order elimination that gives it a
half-life of between eight and 12 hours.

I think the interesting thing, from my perspective, is that the patients begin feeling quite
drowsy within 30 minutes or 45 minutes of swallowing the capsule. So clearly when we'te
up here at the peak concentrations, we are well above the level that is needed for at least
sedation. I think ii's fair to say we don't actuaily know what the concenirations reaily are that
we need for the beneficial effects of this product for really any indication that we are
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interested in evaluating today.

1 think the same is true in reverse. We also don't really understand what levels produce
toxicity, although certainly with the teratogenicity, it has been reported that one dose given
at theright time in embryogenesis can produce harmiful effects,

Now, the issue of enantiomers is that at this nitrogen in the structure, this ring can either go
up out of the screen, or go down into the screen. These are so-called R or S or DNL
en.antiomers. They are mirror images of each other. The drug is actually administered as a
racemic mixture, so half of what someone swallows is the K isomer, and the other half is the
§ isomer. This is actually very common in drug administration. Usually when there are
centers in the molecule that can have either the molecule going up or down, it's given as a
racemic mixture. | think most of that is because of the ease of the chemistry. I also think
there hasn't been a lot of interest until more recently in what the potential effects of the
isomers as individual compounds can be.

Now, what happened is that there was some published information in animals that suggested
that one of the isomers could be the foxic 1somer, and the other isomer could be the isomer
responsible for the activity, I think there was some interest in thinking, well, if we could just
giwvethe S isomer alone, could we somehow get away from all the toxicities that we're
sewing with the drug?

W hat happened in response to that was a group in Sweden led by Erikkson did, 1 think, a
very elegant study which was published in the Journal of Chirality in 1995, where they gave
to anin vitro experiment using human blood -- they put the R isomer into the petri dish, if
yU u Wlll’., d[lu wawut;u l.l Ulbdppt}dl d(lu ai lllt: samme l.llll':- Wdu,ucu iﬂai iﬂe o lme{'.',I' Was
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pariof ils metabolism. As you can sce, out here at about four to six hours, there's really

eq ual amounts of both isomers in the preparation.

A similar thing was observed when the S isomer alon was put into the preparation, and we
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New, he did the same thing then in patients to see if the in vitro findings could be proven.
Indeed, ¥ think in the subject he reports in the paper, the same paper in Chirality, you can see
that administering the R isomer does essentially give you the same concentrations of both
isOmers, nlthnnc of courge the formation of the § isomer in thig time prnﬁ!e is a little bhit

t

de !a}:gd’ hecanee the R icomer hag to get intn tha blaadstraam, Aeai
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when the S isomer is given as the only compound.

3

Ju st to get another point about the metabolism here, this is the structure of thalidomide that
sh owed you earlier. Again, you have to understand that there are two compounds actuaily

heing administered the and the S. What happens is, this drue 15 hvdrolvzed to a series of

o2 g adamnsiered, e & and 1he &, what Nappens 15, IS arug 18 NYaroiyzed 1o a senes ol

metabolites in humans. There 1z some hvdrolvsis, There is some metabolism e actonalhy
DOLES In Dumans. 10eré 13 some Dyargiysis, 1 NEre IS some meiadbolisim. wWe actoaly
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break down into ali these different products.

Now, the point about this is that we don't actually know what is responsible for both, again,
the activity and the side effects of thalidomide. It could very well be that a couple of these

anrnmmiinde wen 1:‘ I'\n more antiva for antivity and o raonla may ha the anoo that ranlly
COMmpoUias wou maore active Ior aclivily, angé a CoUpC may 0 LIS Ones mal eanly
e Arrna tha tavinifu Iv.-.«- it 1o vary haed fo worle with thic asmpound. bagat th A

proGudco {he I-UAI\-U oul 1t 13 VOry natd o WOrk witn (s Compouna, gecause
products occur very qulckly, and they are hard to measure in the serum. When you're doing
a clinical study, actually there has to be very good care taken to how the blood samples are
handled, because the breakdown of the parent can occur very rapidly once the drug is pulled
out of the blood.

N~ A tansh an tha Ame Infarmcfinno tnnin thors wae a muiraohian alaot whatha
Now, 1o toucn onthe Crug HNeracions WOpi, ndrd Was a Quosuon asoul wWnliner

thalidomide could affect the pharmacology of concomitant therapies that it was being
administered with. In particular, there was a paper published regarding a compound called
taglutamide in 1980 by Wiener which implied, really, the taglutamide could induce the

metabolism of other compounds in the rat model that he studied. Taglutamide is very
structu ra!!}.r similar to .....-d,,!D de, So the mmehnn was, could thalidomide affect the

ounds?

metabolism of other com

There is no data available that we could find, but we felt that it was important to ask this
question, particularly in regard to oral contraceptives, or hormonal contraception, because
women of childbearing potential who are receiving thalidomide as parts of clinical trials
were being advised to use some kind of hormonal contraception as one of the contraceptive
measures to prevent pregnancy.

Of course, if thalidomide was inducing metabolism, what could then happen is that the oral
contraceptives would be mare rapidly eliminated, and could potentially then not be as
effective in preventing pregnancy. Obviously, if the woman is taking thalidomide when that
is happening, that is not a'good interaction that you want to se¢, so we performed at
Georgetown University a Phase [ crossover evaluation in 10 healthy women who had had
surgical sterilization, who are between the ages of 21 and 45.

Intercstingly, what Dr. Woodcock said -- one of our subjects was young woman who is in
her early 20s who had had her children early, and then had undergone a tubal ligation. She
told me when she went to the library to ask the librarian to get some information about the
drug, the librarian, who I assume was a woman in her 50s, from the study, just about fainted
on the spot when she told her she wanted to do thalidomide. My patient could not
understand what the big deal was because, agatn, I think she had never heard of the drug,
which is what Dr. Woodcock said.

But these women all were surgically sterilized. Our study design was that, on study days 1
and 22, they received two tablets of the Ortho-Novum 1/35 product, which contained
together 70 micrograms of ethinyl estradiol, and 2 milligrams of norethindrone. As you
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know, Ortho-Novumn 135 is a combination tablet of these two drugs.

We obtained blood at regular intervals for 24 hours after each dose, which was then used to
determine the pharmacokinetics of these two compounds. Then on days 2 through 21, we
administered to the patients 200 milligrams of thalidomide at bedtime every night. The
product that we used was supplied to us by Andrulis Pharmaceuticals, so we used two 100-
milligram capsules. We did this as outpatients, because it was not really realistic for us to
keep our subjects in the clinical research center for three weeks.

We wanted to be sure that we had good compliance with therapy, so we used something that
clinical pharmacologists like to talk about, MEMS caps on top of the prescription bottles, to
make sure that patients were either taking or not taking the drug, so that we could better
undcrstand our data at the end of the study.

This is what a MEMS cap looks like. It's basically a larger top that goes onto a standard
prescription bottle. Inside this cap is a little computer chip that records, on the computer
chip, when the bottle is opened and when it is closed. It records both the date and the time.
The way you use these caps is, you of course have to educate the patients that these are
being used, that they are part of the research protocol. Then you obtain from the company
that you rent these from software and hardware that can be loaded onto any standard IBM-
compatible computer or PC.

It has this reader, that looks a little bit bigger than a mouse, where you invert the cap onto
this little part of this device, and you instruct the computer to read it. Within about 10
seconds or so, the data from the cap is actually downloaded into a computer file, and you
can then read it on your computer screen.

What you get when you read the caps, you can get the readout in various forms. This is a
format from a study that the patient was being asked to take the drug twice a day. You can
see, you actually pet a very interesting readout ¢f both the date of administration and the
times of day that the caps were opened and shut.

in sralae m'nm.-.ln fl\;n ..-..u;mﬁ bnd o A el Lo s Foné t: e TAAmAT AN
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Study, we had 97 percent compliance with the therapy, which I thought was very good,
given that most of my patients were saying they were a little bit sedated from the drug.

|--

What we found in this study when we evaluated the pharmacokinetics is that the baseline
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represent the individual patient area under the concentration time curve, and again at
baseline, and after three weeks of thalidomide. You'll notice here, there's a fairly large
distribution of area under the concentration.
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of this compound with thalidomide. Similarly, wé found the same thing with norethindrone.
The scale here is in different units because we gave the drugs in different units, but again, no
change in the area under the concentration time curve for this compound in the presence of
thalidomide.

The toxicities of thalidomide have already been mentioned. Here is just a sum of them.
Sedation, I think we could say, is a pharmacologic effect. T was impressed during our trial
how well this drug works as a sedative. In fact, one of my patients asked me where she
could get more of it because she's never slept so well in her life. So I think that's something
that really does need to be taken into account for patients who need this drug for other
reasons.

Of course, the teratogenicity has aiready been discussed by Dr. Kelsey and others, and the
peripheral neuropathy will be discussed in more detail as weli.

1 think, again, it is important to note we do not know the mechanisms for these toxicities.
We don't know if it's thalidomide and/or one or more of its metabolites. I think clearly this is
an area of rescarch that needs to be done for this drug.

In conclusion, I'd like to just say that I believe there's adequate thalidomide
pharmacokinetics available for most purposes regarding the design of larger trials, and to
carry out bioequivalence studies in the face of more than one manufacturer of this product.

I think the enantiomer was puf to resi by the nice research by Erikkson's group, and that for
humans it's really not clinically relevant, that theré's no reason to go to the trouble of giving
one isomer over the other because the human makes 1t a racemic mixture anyway, so there's
no reason to even ask the question any further,

I think we can also safely say that thalidomide does not affect the pharmacokinetics of either
cthinyl estradiol or norethindrone.

Ty

Some areas of future research we'll discuss in more detail tomorrow include unaerstandmg
the pharmacokinetic and dynamic relationships, better understanding of the pharmacologic
mechanisms of action, and the impact of the hydrolysis and metabotlites in vivo. It clearly, as
I said, affects the way samples are handled from clinical studies.

Finally, 1 just want to acknowledge my collaburators, Jerry Collins from the FDA, Steve
Tanahiis Tareall Aharnathay ot 2 anemrataan nivarattir Thahlia Disalianst fane tha TTTY A

A/VLIANI UG, LAalivid e UI-.I.IJ oL \JDU[EDIUWII VIEVARION Y, LGUULL LHUILIIRG QLI LLUILL WS VLA,
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very much

{Applause.)

As she mentioned, tomorrow we will have quite a bit more time available to discuss the
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pharmacology in The Analogs of Thalidomide. So those of you w:th an interest, you're
welcome to attend and participate in that session.

Our next speaker, Dr. Norman Fest from the University of Wisconsin, Madison, will
discuss the ethical issues related to the use of thalidomide in fertile women and the variables
that enter into a benefit/risk decision. So we're anxious for your comments,

DR. FOST: Thank you. I'd like to thank Dr. Groft for the opportunity to talk at this really
excellent conference.

In the interest of time, I will adopt the method of Hubert Humphrey, who was said to talk at
500 words per minute, with gusts up to 1,000,

No one wants to have a child with phocomelia. All reasonable people will take all
reasonable precantions, if properly informed. No one opposes high standards of disclosure
and informed consent for patients. No one opposes high standards for education of
physicians and pharmacists.

The question is whether coercive measures are warranted to prevent the birth of even a
singie child with phocomelia; that is, whether it's appropriate to impose restrictions on the
liberty of women who have obviousiy legitimate and understandabie inferest in access to this
drug for the many, and growing, number of conditions.

It's important to remetmnber that a zero risk is not achievable. There is no system that will
prcvcnt the single blrth ofa chlld wnh phocomeha Sn the goal of my comments wﬂl b

access to the drug.

I will not today, tn the interest of time, be saying anything about the interests of embryos or
fetus; that is, an embryo or fetus who might be affected but does not come to term. There are

icenec there. bt we don't have time 1o oet intn them
Anded Lh%rd LiAWd \' AR FT W WEALALL L LAY W RRLLAW LY EUL ARIMRS RAILWLEA

I'll be discussing solely the interests of chiidren; that is, future possible children who may be -

born with phocomelia and who obviously have an understandable interest in avoiding this
harm. 1 will make the point that these interests arise, obviously, before the child is born; that
is, if these interests are to be protected, they have to be addressed before the child is born.

Balancing these with the interests of women, who have interests not only in access to
treatment once the drug is shown to be effective for whatever condition is at issue, but
women as a class who have an interest in being included in clinical trials, so that if and when
the drug is approved for marketing, there is information available about safety and efficacy.

Gender and pregnancy are obviously not trump cards; that is, while wamen have very
compelling interests in being protected, and in procreative privacy, these are not absolute
values. The point, obviously, is that the interests of women and of mothers and the interests
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of the future child have to be balanced.

1 think we can reject extreme positions. On the one hand, the moral claim that a woman, or a
man for that matter, should have unrestricted liberty to expose future children to harm I
think can be rejected. It's important to mention it because a recent Institute of Medicine
report on access to drugs by fertile and pregnant women took that nearly absolutist position;
that is, seemed to suggest that there should be no restrictions on women who have a
legitimate need for access to drugs during pregnancy that might expose a future child to
possible harm.

A more middle-ground position, as illustrated by the recent proposal of the Nattonal
Bioethics Advisory Commission on the cloning issue, in which they recommended
legislation that would restrict the access of women and men to cloning technology for the
time being until safety issues are resolved; that is, who thought that legislation was
appropriate to protect the interests of future possibie children against the possible harms of
cloning.

I happen to disagree with the recommendation, but it's an example of a governmental body
recommending legislation that imposes some restrictions on the procreative privacy of
women, and of men,

Similarly, the absolutist position that the child's interests should always take precedence --
that is, that the goal here should be a zero-risk environment, that the goal here should be to
ensure that no child is ever born with this deformity -- T don't think can be sustained. Just
one Supreme Court decision that takes the view that interests of future children cannot be
absoiute is the Johnson Controis case in which a company in Milwaukee that prohibited
women from working in a work piace where batteries were made on the grounds that future
children would be exposed to established dangers from exposure to lead -- that this was an
unreasonable restriction on the liberty of women; that is, the interests of children were not
the only factor, that women's aceess to jobs, and so on, had to be balanced in,
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Let's first discuss, then, the interests of children. Children obviously have an intetest in not
being disabled and being severely disabled. Postnatal phocomelia, if it were to occur, would
constitute child abuse That is Just to 1mag1ne the hypothehcai cxample that if a woman or a

Even if there were a compelling argument for the woman to take the drug, there would at
least be a claim that the child has an interest here to be protected, and there should be some
regulation or perhaps some restrictions on it. Maybe not an absolute restriction; it would

he reason. But we would take measures 1o try to reduce the interests of this, even
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The purpose of such laws in the postnatal setting is not punishment, but prevention; that is,
the purpose of child abuse laws is to prevent children from risk of harm, although in some
severe cases, even criminal penalties might be warranted.

Well, if postnatal children have an interest in having their arms and legs intact, these
interests obviously exist for future possible children as well. This is reflected in many
aspects of our laws; that is, damage that occurs while a fetus is in utero can result in liability
in some jurisdictions if the child is born alive. Preconception damage can result in liability;
that is, if DES were to cause damage in a second gencration, there might still be liability if it
were prescribed under negligent circumstances; that is, the fact that the child had not even
been concetved at the time of prescription would not be an argument legally against a claim.

The interval between when the agent is administered and when the injury occurs is morally
and legaily irreievant. Just to make the anaiogy, someone who puts a bomb in a school yard,
even if it's timed to go off in 100 years, we wouid still say there’s a strong moral argument
for restricting this activity and there would be legal prohibitions against the activity. The fact
that children had not been conceived yet would not be an argument for saying that there are
no interests here to be protected.

The cloning exampile, again, is an illusiration of a proposal io resirict a technology for the
ttme being, while safety is unknown, to protect children who are not yei even conceived. So
the point I want to make is that children have interests which can be legally protected, not
only before they're born, but before they're conceived.

Women's interests, on the other hand, as | said, include access to treatment for effective
Awvirnn Fre lifa_theantanine and A..-..\Ll....-.. Aioanaan o h ne tha nmon thnt eaall] bane aloacs Tlhoo
ULUED LUR (LT LINGGGIILLE, di 0 MIDaULHIEE WISLAILD UL a3 WL VIILD tHal Ywie Ll Tk AUuUuL, 11y
l-.—."n ar intaraot n nlaocs 1 haten smalodad in alinianl $siala tha ARro aurh s nae w L... _..:..Lo
NAave GO INCrest as 3 Ciass i ULINE HICIUGSS i Ciifiical iiiais, that :a, CYCIL WUOIRLGHE

not presently benefit from access to thalidomide have an interest as women as a class being
included in trials, so that if the drug is shown to be effective for a clinical condition, down
the road physicians can intelligently and safely prescribe it.

Women also have an interest in procreative privacy, apart from their interest in access to the
drug for treatment; that is, they have an understandable legal and moral interest in being left
alone with regard to procreative decisions, and even exposure of future possible children to
risks.

Let me first just say a few words about the procreative privacy issue. The procreative
privacy issue arose legaily in full force with Roe vs. Wade, which, it's important to
remember, had to do with the right not to procreate; that is, the claim in Roe vs. Wade and
most of its progeny to protect the interests of the woman not to have children -- not a
positive right to procreate, but a negative right to, if you will, avoid procreat:on to be left
alone.

This is not the same as an affirmative right to create a child under any conditions of harm.

We do have other legal trends, which wc'll probably hear more about tomorrow, on ways in
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which the law has restricted the liberty of women when harm to a future possible child was
at issue. In some jurisdictions, for example, women have been forced, compelled by court
order, to undergo a Caesarian section medically indicated to protect a child from harm of
being born vaginally.

There is also a federal case which refused to acknowlcdge that; that is, which overruled a
court which did that. But there are cases that have gone both ways, including two state
supreme courts. In contrast, the Johnson Controls case, as | mentioned, set some limits on
how far the state can go in restricting the liberty of women.

But I think the point is that morally it would be wrong -- T think we would all agree - to
knowingly bring a child into the world under conditions of probable misery such as that
associated with phocomelia, or at least extreme disability. At least it would require some
compelling reason to justify doing that; that is, there would be a moral responsibility to take
reasonable steps to avoid that.

Now, with regard to the woman's interest in treatment, which is the central issue here 1
think, I would suggest that it's important to distinguish the following variables, and this is
the heart of my comments. What degree of restrictions are appropriate, and what kKind of
access women are entitled to have to thalidomide is not one question. It's many questions,
depending on a number of vartables. F've tried to identify them here.

First, whether or not the disease for which treatment is being sought is serious or trivial.
Now, at the moment, all the disorders for which treatment are being sought are serious, life-
threatening, seriously disabling, associated with extreme suffering, such as AIDS, cancer,
Kaposi's sarcoma, and so on.

It's important to point out, though, ihat the drug will alinost surely turn out to be - will
probably turn out to have efficacy for diseases which may not be life-threatening.
Rheumatoid arthritis is one example. Rheumatoid arthritis, of course, can be associated with
severe suffering, but there can be milder forms of rheumatoid arthritis, -

So ihe first puml I'm Lryll‘lg o inake 15 how Luutpt:ulug the woman's interest is in na‘vmg
access and how weighty that claim should be against the interests of the future child will
depend on the severity of the illness and the amount of suffering involved. We would not
think, for exampie, there were a compelling reason if thalidomide were shown to be
effective for acne or mild asthma.

[» N | Tibralibimnnd AFha £i+ 14 -
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be proven effective, a woman has a much stronger claim for access to it than if it's in a Phase
I trial where efficacy is statistically unlikely. The vast majority of Phase I trials never show
efficacy and never wind up going to market. So the claim for access during that phase of
testing would be less compelling.
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disease that was responsive to thalidomide, the claim for access 1o it for that, even if proven
effective, would be less compelling if there were other effective drugs that the woman had
not yet used. That is, obviously when it's a last resort, the claim is much more powerful.

Two other variables that are relevant but I think perhaps not as important are obviously the
probability and severity of harm to the child. I'm not going to dwell on that because I think
everyone would agree that the embryopathy, the phocomelia, everyone would agree, is a
severe degree of harm and warrants strict scrutiny.

The importance of the pregnancy might be a relevant variable; that is, there might be a more
compelling argument for a woman who is trying to have her first child than one who --
maybe third is not a clear enough example, but a woman who is trying to have her 10th or
12th child. The areument could be made that her claim for procreative freedom in that
circumstance would be less compelling than a woman who is seeking to have her first child.

So I've tried to identify some of the morally relevant variables that might guide us in
deciding how strong the claim is.

Now, other variables would have to do with the amount of intrusion on the woman's liberty
to protect the child. That is, there are different remedies for pramoting the safety of the
futnre child. I've just listed four of the common ones here just for points of discussion. The
drug could be restricted to just infertile women; that is, women who were surgically
sterilized. That would obviously be too severe z restriction. It would be too severe an
incursion on procreative privacy and would force too many women to be denied access.

One could require abortion for affected fetuses. 1 won't dwell on 1t because if's morally
compiicated and legaily untenabie in our country, but it's a method of protecting chiidren
that would almost surely be rejected.

Everyone would require strict informing and consent standards; no one is against that. The
question is whether that's a sufficient amount of protection, whether that's too loose of a

oo i Al [PROIF R ol F .
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The most controversial, and I think where most of the discussion needs to occur, is over the
question of possible, for example, weekly pregnancy testing, which would be an almost fail-
safe mechanism; that is, restricting the supply of drug in exchange for a negative weekly
pregnancy test. [ think comments of Dr. Woodcock were very appropriate on this pomt that

ic tho teada. FF hava 1 Funn ramnirad cnmathine ne cteint ag wanl-ley s vz lat
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by a majority of women, it will drive them underground. It will drive them to buyers clubs.

So the question is, what kind of restrictions here in terms of frequency of pregnancy testing
will attract a sufficient number of women -- that is, make it acceptable -- w:thout driving

thoam nnteide nf tha cuctem?
ll.lUIll AIELTINE Y WV B \.,J TELRL b

Let me just close by trying to apply these principles to two specific examples. For a Phase 1
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study such as the thalidomide/hirth control nill study that Dr. Trannell mentioned 1 think
study, such as ine thahicomiay/birth control i stuay iaat Dr, rapnell mentwonea, £ (ing
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trials for therapeutic intent -- that is, for diseases -- since most P ase [ trials fail, I think the
point could be made that there's no clear benefit, and therefore the claim of women to have
access in this would not be compelling. They are not being denied anything which involves
a likely benefit.

P 50
reasonable in a Phase I trial under this kmd cf analys; 0 requite very strict standards
namely infertile women at that stage of testing.

In contrast, if efficacy wer
o

the Hnlg were shown to
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tablished -- that is, if Phase III testmg had been completed and
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effective for any of the conditiong we're talkine ahout -- if there
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obviously a severe risk of harm and dlsablhly for the child, if pregnancy were avoidable
through not just contraception but through some kind of periodic pregnancy testing, there
would obviously be an obligation fo take reasonable measures not to bring a child into the
world under conditions in which he or she, presumably, would rather avoid.

ative fhpmnv ,there was nowa hmh likelihood of henafit and
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The question is mainly, I think, a political one, as Dr. Woodcock phrased it, or a sociologic
one, of what degree of pregnancy testing, what frequency would attract or be acceptable to a
sufficient number of women?

In summary, balancing is clearly required. We cannot take a position that women should just
have unrestricted access to this; no one has suggested that. But, on the other hand, we cannot
take the position that a zero-risk environment is what is being sought here. It's impossible
anyway. Even if you had daily pregnancy festing and restricted access to the drug, the drug
would still find its way into the open market, as Dr. Woodcock made clear. We will never
have a world in which there is zero risk of exposure of fetuses or of future possible children.
So the goal here is to find some reasonable middle ground that will get that incidence as
close to zero as we reasonably can.

Thark yvou.
(Applause.}

DR. GROFT: Thank you very much, Dr. Fost. You've really given us something to think
about in further discussions as the meeting progresses.

Dr, Wilkin has arrived. Last week, as many of you read in the newspapers and probably saw
on TV, one of the FDA's advisory committees looked at thalidomide for the second time,
and Dr. Jonathan Wilkin from the division wili present the summary of that meeting.

DR. WILKIN: Thank  You very mucn, Sieve. | appremate the invitation to this lmportam

meetmg that ¥you and T EITy T Ulg\D have crafied. I ihink we' 1l look DaCK on this mecung in the
future as an important exchange of information at the beginning of a new era in therapeutics
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and clinical pharmacology.

We did have a meeting just down the street five days ago. It was a meeting of the
Dermatologic and Ophthalmic Drugs Advisory Committee, which hereafier I'll refer to as
DODAC. That will shorten this presentation by five minutes. We considered Celgene's NDA
new drug application, thalidomide for ENL.

The Federal Advisory Committec Act establishes the legal framework for all of the FDA
advisory committecs. They provide scientific and technical expertise. They advise and make
recommendations. They do not decide finally on regulatory decisions. That goes to the
people who work at the agency. But the real asset is that they do provide this independent
expert scientific advice.

The DODAC group has approximately three to four meetings per year. There's a fixed
membership, with three-year rotations. There are nine dermatologists who serve on the
committee, four ophthalmologists, one biostatistician, one consumer representative, and for
the particular meeting that we had last week, we did invite obstetrician/gynecologists from
other committees, and neurologists from other committees. But the only person from another
committee who came was a member of the Antiviral Drugs Advisory Committee. In
addition, we often have special government employees who are previous members of
commitiees who come and sit in on the deliberations.

Approximately two to three weeks before the meeting, the committee will receive a briefing
package which will consist of the sponsor's summary of safety and efficacy, the FDA's
summary of safety and efficacy, data from the clinical trials, the FDA reviewer's reviews,
and often articles from the literature.

The types of issues that will come before an advisory commitiee are many and varied. There
have to be at least 25 really great reasons. Same of the ones that we thought about when
thalidomide was coming to the advisory committee are it's the first product in a class, it's a
new molecular entity, it's never been approved at the agency. Products that have attracted
mgmncanl public interest and controversy were aii here toaay Any pmaut:t under review
with significant safety or effectiveness issues -- and again, we thought it was important to
have outside advice on these points.

Now, the advisory committee meeting has identifiably separate portions. There is an open
pubhc hearmg, where anyone can Slgﬂ up. There i s a format for this, but one can sign up and

moemndiimnne 1T& cilcarrdon monf cvnman S AT - Fg - W R ) SYPR L
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FDA but are not really being discussed that day. It's truly open.

Then there is the part where the committee will listen to the FDA presentations, the
sponsor's prescntatmns, invited speakers. That's the open committee discussion. There was

mm mlamnd amal L",... tha thoalidamida qaantieier Ter Atsm smnwbimirlam nmes i sddan P
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that we'te considering.
So the meeting began on September 4th with an open public hearing. We heard statements
from the American College of Obstetricians and Gynecologists, the American Leprosy
Foundation, the American Academy of Pediatrics. Then there were brief infroductions by
the agency, and then we moved to the sponsor presentations.

A Fra

v
[ YN

Missions presented a statement, as did American College of Medical Geneticists, the
Teratelogy Society, Nattonal Organization for Rare Disorders, National Women's Health
Network, and American Behcet's Disease Association.

lnnnl\ LYY

e came hack nnr‘ had a second open nublic hearing. American Lenrasy
LHiCn, We camd Lac: c/r
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Thie wwne fallawed huy tha EFDA raviswer neoscantatinn Than aftar that wa had twn Iinvitad
LIS wWas IoLOWEG DY Oe DA IOVICWED DICSCMalion., 1 Nen QLol Lkay We Nags Iwe 1nviied
omanlrare Tie F"n 1ia Rfnnra 'Frr\m the ("YW diccticead p}nmnnfc nf ctrataor tn nravent hirth
SPUAKETS, T, LWYNINIR SAOOTS IT0N1 N0 Lo/t GISCUSECE CLOomMOIS O1 SUEREY T Prevent Ciltn
defects due to thalidomide exposure, and Dr. Colin Crawford presented information on

thalidomide neurotoxicity in ENL.,

On September 5th, we opened the moming with a committee discussion. Then there was a
statement by the Thalidomide Victims' Association of Canada. Then the committee received

the auestions and deliberated on them.
One of the aspects of the questions as presented to the committee was that we knew that the
term "erythema nodosum leprosum” is actually used ambiguousiy in the literature. It can
refer to the entire systemic syndrome of ENL or just to the cutaneous lesions. So the
questions were originally crafted in a way that the chair could go either way on this. For
question one, the chair exercised his prerogative of altering the question. He limited it to:
Has the efficacy of thalidomide in the treatment of cutanecus ENL been demonstrated?

I should tell you that this is still in draft format. The chair needs to sign off on this, but this
is the initial draft from adyisors and consultants -- nine yes votes, one no vote.

Question two: Has the safety of thalidomide been adequately described in the treatment of
the systemic ENL syndrome, ar any subset of ENL, such as cutaneous ENL? The vote was
three yeas and seven nays.

Then, really, the pivotal question three: Do the benefits outweigh the risks? The
interpretation of this is, does the committee recommend that Celgene's thalidomide be
approved for the systemic ENL syndrome, or any subset of ENL, such as cutaneous ENL?
The response to this was eight ves, one no, one abstention.

Everyone, I think, outside of the agency focuses a lot on the outcome of the questions. I
think there's a tendency to under-value the rich insights that emerge in the discussion. We at
the agency spend a lot of time going over all of the discussion points that were raised by the

- commiittee.

The discussions seem to begin among the commitiee members with restricting the

Page 35 of 119



—
] ' '

RN N N

R

i

[,
‘

s

M Vel e Y e N VAT AT A VA a e Ve ta e Fa U FAR R

e ey

distribution of erythema nodosum leprosum, but it evolved. They discussed that the
distribution system might be a better, safer system than the IND mechanism, actually, and in
the end they came up with not restricting distribution to ENL. That's an example. I'm not
trying to be exhaustive and encyclopedic in all the comments that I thought were important.
I'm just trying to give you an idea of some of the types of comments they made.

The comment emerged to use the actual photo of an infant in the package insert or the
packaging for thalidomide, and that there needs to be a really good monitoring for
reuropathy.

They thought that there were a few other things at the end that were still needed. There's a
study ongoing by the sponsor in the Philippines, E003/P, and they would like to have those
results, when that study is completed, presented to DODAC. Also, they would like to have
some information on studies that are performed to learn more about neurotoxicity. They are
encouraging sponsors to develop safer congeners. For thalidomide, they would like more
pharmacokinetic information, specifically information on metabolites, elimination, and
storage.

So, what is next in the regulatory process? Well, after we have an advisory committee
meeting, we then have an internal meeting at the FDA, a debricfing meeting to go over the
responses to the questions, and also all of the insights and discussion points that emerged at
the meeting. That will be done this week.

This is a new molecular entity, and you may know the system is that the office director, the
Director of the Office of Drug Evaluation V, will be signing off on this particular
application. He'll be taking everything that he has on his desk into consideration -- all the
reviews, the information that emerged at the advisory committee meeting, discussions with
others in the agency. I'm sure he'll be looking for ideas that come from this meeting as well.

Thank you.
(Applause.)
DR. GROFT: Thank you very much, Jonathan.

Are there any questions? I don't know if the people have collected questions. We have a
couple of minutes for questions before we break. If there are any, if you could stand up and

J-p DUTE. g 1L mam A PR | [P -) B DU | | [ I O et
xucutuy }'ULII.QCIL daiu Pl UJC’U! > Wil d> pthiUl'C—, Wil Lly [L%) pl\aﬂ yUu up.
PARTICIPANT: (Inaudible.)

DR. GROFT: Jonathan, did you get the last part? Oh, I'm sorry.

anenin'

PARTICIPANT: Do you want e to say it again®

O YOU walll ine

]

DR. GROFT: Would you, please? Yes. Why den't you come up here to the microphone, and

Page 36 of 119



1

—_

9

Ialatalelaralale

-
{

N
i

P

VTN TN N T T T T T T T T T T T T T AN

'S LT P VU S .. YUY [P | § O S W
1 MK UY W ailcinoUll 3C351011 WO Lk 1Ty W0

cta
PARTICIPANT: The first question. It was mentioned in passing that there is some ongoing

cases of phocomelia in countries from thalidomide currently. I wondered what some of them
were.

T canmn A marantime wtan 10 argthoms sndecie i lameansyy madiants fha ooren ao 16 (a1
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initially, on the

DR. WILKIN: Wefl, I'm a dermatologist and not a leprologist. There are leprologists here,
and I'm sure later in this meeting you might be able to get some more definitive information

aam tla Aiokieatian af serthamn madaciim banenariim
WHE LLIGC Qiolliviivil vl Uljl.ll\-rlllﬂ RANINL ALY ll—'].’l.U\)“lll-

Erythema nodosum is different from erythema nodosum leprosum. They ate two different
inflammatory types of reactions. [ think it might be possible to have erythema nodosum and
erythema nodosum leprosum oceur in a patient with leprosy, and perhaps they well could

wae acrhiallv ervihema conhicaformi. because. ae theee lecinne recalve. thev laave what lonke
Wwas actually erytinema contusalionll, Decause, A3 1NEsC 1851008 res0ive, ey ieave wnat 10048
like a bruice. I'm not sure if that'e the wav the lezions of ervthema nadnoum recolva
nxe a brulse. I'm notsure 11 [nRat's 112 way e [e510n8 0f eryilema nodosum resolve

But we have Dr. Yoder and Dr. Ray and others here who might be able to speak to that.

DR. GROFT: I think the sccond part of the question, with the occurrence of phocomelia in
other countries -- Dr. Bierzwinsky?

DR. BIERZWINSKY: Well, thalidomide is being used in Mexico for the treatment of
erythema nodosum leprosum. We have had no reports of phocomelia, which means that
people are being careful about which people are taking it.

DR. GROFT: | don't know if anyone has any other comments,

Dr. Trapnell?

DR. TRAPNELL: We actually had information sent to us when we were starting our study
that there are cases apparently occarring in Brazil, but I have no scientific data at all. This
was just mailed to us, really, at random.

DR. GROFT: For Dr. Trapnell: What are the inter-species differences in metabolism,
pharmacokinetics, pharmacological effects, toxicity of thalidomide?

DR. TRAPNELL: Frankly, I don't think it's really been studied well enough to be able to
delineate that with total cerfainty. A lot of the metabolism studies in animals were done after
the teratogenicity issues were discovered in humans. There is a lot of different metabolites in
animals that are found; many of them are found in developing embryos and fetuses.
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But I would have to say that, at this point, that's probably one area of research that we need
to do so that we can develop better animal models to be used to assess the human toxicity.

DR. GROFT: Dr. Bierzwinsky, is thalidomide going to be approved for other indications in
Mexico?

DR. BIERZWINSKY: [f there is enough scientific support, and clinical trials are conducted
in Mexico which show benefit, then it would be approved for new indications, yes.

DR. GROFT: Dr. Fost, would you comment on the advisory committee’s decision in the
context of risk versus benefit for a condition as rare as ENL?

DR. FOST: I don't know enough about what, if any, prescribing or distribution restrictions
were put on it. Obviously, the condition is a serious one, and serious enough to warrant
some access. The question is, under what degree of restrictions? I'm not clear on whether the
advisory committee -- what distribution mechanism you recommended.

DR. GROFT: We've got several others that T don't know if we'll have enough time to get
through.

DR. WILKIN: Would you like a comment on the distribution?
DR. GROFT: Go ghead, sure,

DR. WILKIN: There was a presentation by Dr. Lumpkin at the advisory committee meeting
on the different possible types of distribution schemes. The one that is most rigorous can be
found in 21 CFR, the Code of Federal Reguiations, 314.520. It's a mandatory restricted
distribution.

I have to say, though, that while these were discussed, nothing was concluded at that
meeting. [t was merely just presented to the committee as different choices.

™D ADART. T 117 'l'l'r-n mlanon
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mean an infant with hocomeha"

DR. WILKIN: We may hear more about this from Cynthia Moore or others. I think the
committee had the notion that if there were a photo in the informational package that went to

natrante wha wanld he talrine ﬂ-\alu‘lnmtﬂn fhaf ‘Ihqf mioht he mars coomnellin mars
patients whe would be takine thalidom at that might be more compelling, more
adnnatianagl than inotr eimnlr a line rrrn\n: T

educational than just simply a line drawing,

DR. GROFT: Then again, why are there no teratologists or neurologists on the committee?
DR. WILKIN: The neurologists on the -- there is an advisory committee. Our advisors and
consultants staff person contacted that committee, attempted to obtain neurologists to attend
and vote, but no one agreed to come
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We did have Dr. Crawford, a neurologist, and of course the sponsor had Dr. Cornblath at the
meeting. So they provided expert advuce to the committee.

DR. GROET: Dr. Fost?

DR. FOST: At the risk of seeming self-serving, I think it would be desirable to have
gualified ethicists on some of the advisory committees when there are obviously major
ethical issues.

DR. GROFT: Dr. Kelsey, was the January 1961 NDA denied because of neurotoxicity? This
is a multiple-part question,

DR. KELSEY: Couid you repeat the question?
DR. GROFT: Was the 1961 NDA denied because of neurotoxicity?

DR. KELSEY: We delayed approving it, not that we ever did. The neurotoxicity was
certainly cur first concern, and it increased. We had an advisory committee, too, in
September. They actually didn't think it was toa serious; it could be dealt with by labeling.
They also felt the teratology would have been disclosed. As [ mentioned, it had been
suspected before this.

Then after that meeting, we got much more reports on the severity of this peripheral neuritis.
My opinion is that we would probably have never approved it on that basis alone, but we
didn't have to make that decision once the word of the teratology got around. So I say, yes, it
concerned us very much.

Remember, the proposed uses were as 2 sedative and a hypnotic.

DR. GROFT: We're going to have to cut the questions off now in order to keep the meeting
moving. So if you did submit a questlon please gather one of the panelists with you and

present ihe Guestion to them. Or, if we have time, as the meeting progresses, perhaps we can
bring these guestions back in tomorrow

One other bit of housekeeping. If any of you would like to make a presentation at the open
public session tomorrow, please sign up out back. I think we referred to it earlier. ft's
important for us to know what the time constraints will be, if necessary, for tomorrow

afrarmnnn
LML RV,

We also have received the bibliography that was put together by the National Library of
Medicine, and that is available outside as well.

So if we could reconvene in about 10 minutes, at five of.

{Recess \
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MS. TOIGO: I guess we'll et started, if everybody is ready, My name is Terry Toigo, and
I'm with FDA's Office of Special Health Issues.

This meeting is described as an open scientific workshop. Given the meeting's scientific
focus, some have asked what's the purpose of this panel? A public perspective? After all,
like NIH and CDC, FDA is a science-based agency, where scientific facts and not opinions
must prevail, and where scientific facts represent the impartial arbiter of conflicting views
and our best protection from human error.

As a consumer protection agency, FDA must make certain that the public's interest is
protected as those scientific facts are being discovered. In that regard, we must constantly be
mindful of the impact of our actions on the people we serve, people from all walks of life
who often have differing views about what FDA can and should do.

Although our constituencies are diverse, we nevertheless strive to be responsive to all
citizens. One of the most effective ways in which we can live up to this principle is by
inviting the public to actively participate in our deliberative process.

Thus, the purpose of this panel is to give all of us an opportunity to hear from you, the
public. We'li hear from health care practitioners, an advocate for women's health, a
thalidomider, and a patient advocate.

What might we learn from this panel? I think we will learn that each participant has a unique
point of view. Some may be personal, some may be legal, and some may be societal. I think
we will also learn that a.lthough individuals and the groups they represent may differ in their
pC[bpbbllVL, I.HC)’ arg Cd.l.-ll WU[R.IUY, LUWdlUb lllc S4mme puuub llelL[] gUd.i .ill. Llllb LAse, lﬂd[ lh
,,,,,,,,,,,,,,,,, I3 P I Ty e [OPUPLN S S-S N e | S I

10 II!MIIIIILC LIIC u:uculb d.uu lulnuumc UlLC 13RS d.bbUL.ldl.t:u Wil UliS poicmialy lllt:rdpl:ullb
but dangerous drug.

The panel reminds us of the various constituencies who may be affected by our actions and
that it is very important for researchers, industry, and the government to be mindful of these

variad neade whan maling naliey decicinne or docioning o alininal frinl ar saamiitisng watinodéa
VallCd DLCAs Wt Jilakiity DOICY GCCILI0NE O OLSIELINE o ©1iida) id: OF [CCIUing paticms
tey a clinical trial or develanine an educational nrooram for a drue tarosted at multinia
O 4 CANIUGs A, U Qo VLGORIng &l CGUGAlIOhas PTIOETEI 10T 4 GrUg W@rgdicd at muaapid

audiences. The public's views must be included.
I'd like to thank the panel members for taking their time to share with us their perspectives.
I'd also like to thank my co-chair, Steve Groft, for his flexibility in working with his sister
agencies and others to accommodate the various agenda needs of this mesting.

Finally, I'd like to thank the staff in the Office of Special Health Issues, and particularly
David Banks for his dedication to the many unanticipated tasks that accompanied this
meeting.

That being said, I'd like to introduce the panel members of the public perspective.

Dr. Leo Yoder represents health care providers for leprosy patients, and he was formerly the
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chief of the Medical Department at the Hansen's Disease Center in Carville, Louisiana. Dr.
Yoder has extensive experience treating leprosy in the United States and Africa.

Mr. Randolph Warren represents the Thalidomide Victims' Association of Canada, an
association created to empower and enhance the quality of life of Canadian thalidomiders.

Mr. William Zellmer represents the American Society of Health System Pharmacists, where
he serves as the vice president for professional and public affairs.

Dr. James Allen represents the American Medical Association, where he serves as the vice
president for science and technology.

Ms. Cynthia Pearson represents the National Women's Health Network, where she serves as
executive director and oversees all program and policy projects.

Finally, Mrs. Nancy Paller, who represents herself in her role as the mother of an HIV-
infected young man with aphthous ulcers.

That being said, I'd like to start with Dr. Yoder. We're going to try to keep these to 10
minutes, so you'lt have the light. At nine minotes, the yellow will go on.
DR. YODER: Thank you, and good morning. 1 come to you, as has already been stated, as a
physician who has been involved with Hansen's disease, or leprosy, for about 20 years. The
last 15 years of those were at the Hansen's Disease Center at Carville, Louisiana.

In that situation, we are the referral center for the United States, and we tend to see many of
the more complicated and difficuit cases of ENL. In that roie, I have lived through this
difficult experience, these ill patients, sometimes for a number of years, and have
experienced not only the physical pain but also the psychological distress, and even
depression, that goes with this illness, especially in some of the more ill forms.

T FT_ s o=

When I was asked to giv talk aboui what I would say {o a patieni

WV
- _____-._:L: _.‘l.. 2l Thawio-0o. oL i T ia 1. 1 o - . o
for whom I was presCrio 1dDmiae. basicany, nat's what I infend {o do 101 Jusi 2 Jew
minutes. At least I will try to touch n the areas that I would discuss with a patient who
would have come to Carville or to me and I was considering putting that patient on

thalidomide for the first time.

Just a few facts about the disease jtselfl Leprosy is a disease with a spectrum. You can have
varys v ld tl;r_'.nos_-n vary Fawr l-\ur-f-nv;n ];m;farl '{;unonn- anf{ s "1-1‘1 it avran "\n I\“ m:.:.\..
VoL Y JLLIR GIoTasth, iy iUy Uairivdic, JHHIWU WIsLOoL, Gl 1L diiay UL LVedl Do UL Llajul

L [ £1
consequence; to the other end of the spectrum, where patients have generalized disease, they
have a lot of bacteria, they have many nerves invoived, and it can be a devastating illness.

This disease is caused by bacteria, Mycobacterium lepri. Part of the problem with this
disease is not only that it's a bacterial infection wh;ch persists for a long period of time, but
it's an immunological problem as well, and especially also the fact that it has a predilection
for certain specific cooler parts of the body, namely the nerves of the hands and feet. Also
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some other organs are affected in the lepromatous type, the type which I indicated has the
diffuse type of disease -- namely, the eyes, the testicles, and sometimes joints and other
areas can be affected as well.

A group of these patients who have the generalized former disease get what we have talked
about here this morning as ENL. We don't have time, obviously, to go into a lot of the things
that we could talk about.

But primarily I would point out to you as a patient who has this problem that this is an
immaunological problem. It's a problem with the immune system. It is not a treatment failure.
It's not a drug reaction. Incidentally, this often occurs sometime after a patient has been on
treatment for a period of time, sometimes maybe a year or two. He cannot be present at the
time the patient is diagnosed,

But often the patient is started on treatment. We have good antibactertal drugs. We can kill
the bacteria actually fairly rapidly with some of the drugs, but the bacteria do not clear from
the patient rapidly. They stay around for a long time. The dead bacteria stay around even for
several years at times. It is this immune response of the body to these dead bacteria that are
around that cause this problem that we know as ENL.

These patients not only have a skin eruption, but I would note in response to a question that
was asked earlier that it is quite different than simple erythema nodosum of the lower
extremities, which you've seen in other disorders.

The skin lesions can look very similar, but these can occur in any part of the body -- the
face, the extremiiics, ali over the trunk. It is associated ofien with fever, pain. You can get
swelling of the glands. These patienis often are rather acutely iii. These skin iesions not oniy
are painful, but they may ulcerate. So it is a generalized severe illness in many patients. It
can be in a2 mild form, but we're primarily talking about patients who are fairly ill.

1 want to show just a few slides of what it looks like. I hope the slides are on. [ think we

PR S R 1",.-
WENT ONC 100 I

E

This is a typical skin eruption. These look like the erythema nodosum you may have seen in
other disorders, but they are tender and painful. Usually an individual nodule will stay for a
week or so, and then they do resolve with a slight darkening pigmentation of the skin as they
go away. But untreated, you will get new crops of these.

e Sl AvAA Viiwwow AWARALFLLID WAR

the face. These fook like they mxght be almost ulcerating. A little different type of lesion --

A corand nahnnf with a mmtlar hrnp nF nrnhlpp’! and the eame lr’mhppt with theea laciane on

~ this young lady had typical eruption of the upper part of the body in the extremities, but also

had these blistering type lesions at the lower extremities.

Thig ig ﬂnnfh r natient with sterile noshules which mav ulcerate, Finallv, a voune ladv wha I
Inis is angner patient with slerie pusinies wintlch may wuicerais, pmaily, a young lagy wno |
rpmpmhpr so well some vears aco was referred to us and was actuatly in our institntion for
emembe W arsg ago relerr to and was actually 1in our msoiion tor

E
o &
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prednisone, which I will mention again in a moment. She even ulcerated on her face.

That's the end of the slides.

The treatment options for this disorder in leprosy patients are quite limited. There are only a
few that are useful, other than in the mildest cases. The mildest cases can be treated with
simple analgesics, but that is basically a drug called clofazimine, number one, which is a

dnn:- that is of some benefit. However, it is slow—aclmg and henefits patients primarily if it is
given at large doses for four to six weeks, and 1mportamly causes sngmﬁcant pigmentation
of the skin, which persists for a long time and is therefore unacceptable to some patients,

especially young women.

The second drug that is very effective is prednisone, or what is commonly known as
cortisone-type drugs. These drugs will work and have been used for many years to treat this
disorder, but the problem is that you have to give them in fairly large doses, often in this
country 60 to 80 milligrams a day. This disease tends to be chronic, and therefore you have
to give it a long time. You need to give it in fairly large doses, which produces significant

side effects such as thinning of the bones, diabetes, cataracts, glaucoma, and other things.

So one of the main reasons I would give thalidomide to you is to avoid these side effects
from prednisone, which is really the only good alternative.

Thalidomide, in our experience, works. It allows people to return to work. It allows them to
get off of their prednisone, or at least in much-reduced doses, and therefore is a god-send to
many of these people who really have no other alternative.

It has been recognized by the treatment of choice by many leprologists for many years.
There is a rather extensivc body of literature. In our experience, it has been found to be very
effective.

We do not, however, ignore or forget the serious disadvantages and side effects of this drug.
If I were going to give this drug to you, I would certainly start out by telling you the serious
birth defects that can be caused if it 1s given to women of childbearing age. Therefore,

-pregnancy is an abselute contraindication, and under the present program -- I am not giving

you this as necessarily my opinion of how it should be done. Under the present program,
under the IND that we have, it cannot be given to women of childbearing age anywhere in
the United States, except at Carville.

Therefore, we can give it as outpaiienis only o men or to women who have been surgicaily
sterilized or women who are postmenopausal. This does limit access of the drug to some
women who would certainly benefit from it.

of course, is sedatioi, pduu,umny in the larger doses. Patients would need to be warned
about the fact that they should not drive or engage in other hazardous aciiviiies which would

endanger them if they were sedated.

There are a number of other side effects that every pat' nt would need to know about, One,
ati
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itis, which hag heen mentioned, which will be talked ahnut gome more, we would talk
at some length. We're also deaimg with a nenrologic problem with leprosy as well. So
patients are very much wamned about the possibility of new numbness, tingling, any change
which might indicate a problem with the nerves, and that we need to be advised so we can
do appropriate testing and evaluation 1o see if indeed this is due to the Hansen disease or

leprosy itself, or whether there might be any reason that it might be connected to the use of
thalidomide.

abeut

There are less common, less serious side effects associated with i -- sometimes dizziness,
constipation, swelling of the extremities -- which are usually mild and do not necessitate
discontinuing a drug.

So I would say in conclusion, with many vears of experience and the experience of other
people who have used this drug, we have found it to be very effective int use in these patients
which would allow them to avoid the serious side effects of prednisone and allow them to
continue their reasonably normal activities of work or whatever they might be. If properly
monitored and given according to instructions and used only by the patients for which it is
indicated, I think the risk can be minimized to an acceptable level.

Thank you.
(Applause.)

MS. TOIGO: Thank you, Dr. Yoder. I can say ['ve learned far mﬁre about thalidomide in the
last two years than I did as a pharmacist in the outpatient pharmacy in the Staten Island
Clinic, where once a month we had a Hansen's discase clinic.

Our next presenter is Randy Warren.

One more thing. If you have questions after the speakers, Carol is going around collecting.
So-if you flag her, she will get them.

MR. WARREN: My name is Randy. I'm 36. uurmg her pregnancy, my mother was
prescribed thalidomide to alleviate severe morning sickness symptoms. My mother took
thalidomide twice, two teaspoons total. Thalidomide caused my birth disabilities,
necessitating 32 operations over my life and eight years accumulated time spent in the
hospital before [ was 16, in a different city from where my parents lived.

L5 4 P 11 711 PR

Vv IIEN l was lL }IUdIb i, 1 lUUlU:d daL lll}" L[ld.[l. QI lﬂy llubpllﬂl DW d.flu l reau lﬂe worClS
"congenital anomalies as a result of the drug thalidomide." I learned, and I continued to
learn what happened to me and to my friends 40 years ago.

Today, 1 describe mysclf far more professionally, as a founder and CEO of the Thalidomide

Victims' Association of Canada. I represen‘ t the 1"5 Canadian survivors of the drug that

[P S [ P p—— s PR

vmmu:u Our motners auu UCl.Fd)’t:u lllClI UU OrS. cllly Ul our lﬂUlﬂCIS anu Iamers WEIC
doctors and pharmacists.
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{ came here today to dazzle you-with my eloquence and the triumph-over-tragedy stories of
my brother and sister thalidomiders. That's what we call ourselves, thalidomiders, lest we
forget. But I kind of feel somber and resolute. I grieve, yet I feel conviction and a sense of

nurpose. It's been 2 ally realby toueh weelf for us,
P P Ohte Lol U'wigll i lvull ’ VMJlJ \\)u EL FT wrwriys LWL

In 10 minutes, I want to say so much. I want to tell you of brave women raising children
expected to live to be only 10 years old, and then 20 years old, and now we're told 55 years.
But I know these children, now adults, and I am one. We want to enjoy our grandchildren
and great-grandchildren, those of us who can have children. Some of us, I know, will live

loneer. But n'hn:hr can rpn]]u gav what can hnnnp‘n to ug unh| we're all aone.
IUIIE AF LA IIVU J H b

We thalidomiders, we're a family. We were all born together in the same few years, whether
we're from Japan, Australia, Germany, Great Britain, Sweden, Brazil, or Canada. We even
look alike. We know each other, and we understand each other without words. We want you
to understand us. After all, today is yesterday‘s tomorrow. We are you. We're your brothers,
we're your sisters, we're your mothers, we're your fathers. We're the people that you marry;

116k ]

we're 1h¢;: people that you broke up w:th before you intended to get mamed

We feel. We laugh. We cry. We love, and we are loved. Yes, we suffer. We're degenerating.
We're deteriorating in ways we were never warned of by doctors or scientists or persons
who develop artificial limbs to make us look like everybody else. But these things should
have been easy to predict.

We who know pain and uncertain fufures extend ourselves, our empathy, to those who suffer
from other unjust diseases and conditions where thalidomide might help.

Thalidomide, I have heard, takes people out of wheelchairs, and so much more. But please
respect and remember the fact that thalidomide put me in my wheelchair. Thalidomide gave
many of us shortened arms, or no arms, meaning we can't hug back. We can't comb our own
hair. We can't even touch our own backs, _

We of the Thalidomide Victims' Association of Canada will never accept a world with
thalidomide in it. We cannot. But we cannot fight thalidomide. It wins every time.

We're forced to prefer regulated thalidomide over illegal thalidomide available on street
corners, without warnings. We who know suftering cannot deny quality of life or longer life
to others who suffer. We demand mandatory compliance with strict distribution systems.
Thalidomide must never be a drug of choice, but always of need or last resort.

We demand forced research into new analogs 1o replace thalidomide, with all of the benefits
but without the teratogenic and disconcerting nerve damage side effects. When the new
analog or drug is developed, we demand the removal of thalidomide from this planet.
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Thalidomide must always be called thalidomide -- no glory names, just thalidomide, As you
s r
tha TTnitad Cratac af A maring nronars ta licanes tha dre wa hao van tn remamhar ne Ae
the United States of America, prepare to license the drug, we beg you to remember us, As
much as we need to be involved in this process, you need us as 2 morai compass, as a picture

of what can happen, and what did happen.

We can help. Let us help. We have a right to help and to be heard.

Wea thalidomiders must educate abhout what barmpnpd g0 it never hanpens again. We insist

YY O LI PRV dh e DRGNS SN A WY PPt S0 Rt ATV LappT s apaal. i N1 R

we be involved as constituents of this drug in monitoring the distribution process and in
educating potential patients, prescribers and dispensers, and the public at large. We demand
media act responsibly in reporting the benefits of this drug. Always be balanced, and also
always be sure you're giving legitimate hope to hurting people and not false cures,

We ingist that doctors and nharmacists who are the prescribers and dispenser

T TEE TR R T
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s be certified to
nse thalidomide by attendmg workshops and seminars cosponsored by us. We caution that
off-label use increases the likelihood of American thalidomide children beinp bom. We

know that there will be more thalidomide children with licensing.

We believe patients considering thalidomide must have access to all information of all side
effects, with warnings being given in consistent, plain, simple language. Patients must make
their own, however, risk-aware choices.

Our role is clear. We're going to be watching. We will be educating, and we will be
reminding. We will be waiting for the day thalidomide is a historical painful memory.

So everybody has been asking me over the last couple of weeks how do I feel, or how does
my mom feel. Well, 1 feel proud of my 125 thalidomide co-survivors who reasoned a
position of compassion through their fear. But we are afraid. By not opposing regulated
thalidomide, we now have expectations. We expect patients to act responsibly. We expect
that the appropriate authorities will stop the illegal distribution of thalidomide. We expect to
be heard.

People pause today during pregnancy before they take a tablet, before they smoke, before
they take a drink, knowing that it could possibly affect the fetus. Nobody knew that before

- us. We are a legacy, and we've given a lot to this world. We would hope some respect back.

Now as it appears that thalidomide is about to be regulated, our fears fall to hidden agendas
in other countries where thalidomide is relegated to secret access programs or emergency
distribution programs. Let's bring thalidomide to the forefront so that we can all speak about
it and so that we can make those determinations whether the benefits actually outweigh the
risks.

On a final yet opening note, it will be in the interests of future children and mothers to talk
with us. We will be there. I hope that all of you take the opportunity to talk to me regarding
the friends that [ have around the world in various countries who are thalidomiders and learn
our experiences.
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1 spoke last night with several of the American thalidomiders who are shy and didn't want to
be pursued by paparazzi or gimmicks. They are quite pleased with the position that we have
taken, which we constructed with them. They are members of our association as well.

The very final note 1 have regards our collaboration with drug companies. In particular, we
have had some meetings with Celgene Corporation, and this is part of our approach to attack
thalidomide from every angle. We believe we have a voice in every aspect.

I want to remind the FDA that we're going to be there. We're going to be watching, and
we're going to be communicating on a regular basis. We want to remind other drug
companies that may come forward that they may come forward with thalidomide, bui learn
from consultation with us what the safest mechanisms for distribution will be.

So I pause now, as everybody should before they take the drug thalidomide. I pause, hoping
that everybody will read the wamings that are constructed in plain, simple language.
Hopefully everybody will go and find a video with a testimonial from a survivor. Learning
from us, just seeing a North American survivor [ think will be the best mechanism to protect
women and children.

(Applause.}
MS. TOIGO: Thank you, Mr. Warren.

Now we'll hear a perspective from the pharmacy profession.

The teratogenicity of this medicine obviously requires extraordinary measures to prevent
fcta exposure and blrth defects. In this regard the srtuatlon is srmrlar to that assoclated with

>

broader than currently exists in the distribution system for

have a fairly limited function.

ccutane, where pharmacists

Because the pharmacist is at the final point in the health care system before the patient
receives the medicine, the pharmacist should be exnemed to do at least these four things, 1
believe: first of all, verlfv fhzt the patient, the rhahdm‘mdp patient understands the r:gl:g
assoclated with the medrcme, second, ver:fy that any patrcnt who is a woman of
childbearing age is practicing birth contrel; third, advise all patients about the side effects of
the medicine and what precautions to take if they occur; and four, advise patients about what

to do with any unused dosage units.

Now, these are points, of course, that will have been made with the patient before he or she
sees a pharmacist. But the pharmacist can provide a valuable service by reinforcing the
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information, answering any guestions that have occurred to the patient since seeing the
physician, and in general ensuring complete patient understanding.

Given the risks associated with the use of thalidomide, it is entirely appropriate -- entirely
appropriate -- to impose on participating pharmacies compliance with specific procedures
designed to ensure the product's safe use. Any pharmacy that demonstrates that it

understands these requirements and is prepared to comply with them should be allowed to

handle the product. Thalidomide patients will be using other prescription medications, and it

will be a great convenience to them to be able to obtain their thalidomide at their regular
pharmacy.

I have been briefed by Bruce Williams of Celgene about his company's current thinking
about product distribution. As I understand it those plans include the following critical
points. First of all. the participating pharmacy would enroll in the thalidomide registry
system, which would signify the pharmacy's understanding of the distribution process and
its agreement to comply with the stipulations of that process.

Second, the participating pharmacy would obtain the product through a designated
wholesaler distribution channel which would verify that the pharmacy is registered with the
system.

Third, the pharmacist would verify that the patient has read and signed an informed consent
form.

Fourth, the pharmacist would enter certain information about the prescription into an online

adjudication system which would verify that the patient is registered and it would authorize
dispensing.

The fifth point in this system is that the pharmacist would dispense only a 28-day supply in
the original package, which would contain written patient information.

The sixih poini, no refills would be dispensed. Each new supply of medication for the
patient wouid require a new prescription.

Now, these provisions appear to be well-conceptualized, and I think that Celgene should be
commended for its initial planning on these matters. There is precedent for successful
pharmacist participation in systems of this nature in the Clozaril treatment system of

T rm s s
AINDVal LS.

However, I encourage Celgene and public health officials to expand their preliminary
thinking to include the following two points. First of all, I think it would be quite
appropriate to require the participating pharmacist to engage in a substantive, relevant
dialogue with the patient covering the points I meéntioned earlier. Second, I think there

[ g, JEp R
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should be recognition of the additional professional service of ihe participating pharmacisi
through an appropriate level of compensation by the drug manufaciurer.
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risks of treatment There are currently
the profession is attacking them.

gp en rm;:r nharmacmh in all types of nrac

For example, later thlS month the National Pharmacy Practmoner s Organization in the
a
f
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seneus conferen _hag WI" nm]v'?e the barriers and _,ha an be d

it would be unfortunate for thalidomide patients if the pharmacist is not encouraged to
assume a meaningful role in ensuring safe use of this medicine after it is approved for
marketing. Meaningful responsibility for the pharmacist will entail significant, professional

© time well bevond that required for handling the typical prescription. This should be

recogmzed by the manufacturer throngh appropriate compensation to the participating
pharmacy.

In summary, pharmacists have a potentially important role to play in ensuring that the public
health benefits of introducing thalidomide to the market outweigh the risks. In the interests
of the patients who will be using thalidomide, I urge the manufacturer of the product and the
public health community to capitalize on the pharmacy profession’s willingness and ability
to make this potential role a reality.

Thank you very much.
(Applause.)

MS. TOIGO: Thank you, Mr. Zellmer. T think we'll all be interested in hearing more about
the barriers to oral counseling.

Our next health care practitioner organization that we'll hear from is the American Medical
Agssociation, and Dr. James Allen.

DR. ALLEN: Thank you. I'm pleased to have a chance to be here this morning and to
participate in this meeting.

The ntie: of the presentation is "The Physwl Perspectlve."
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afternoon, as well as tomorrow. I think it

Second, what I'm about to say will represent simply some of the concerns that might be
expressed by some of the physicians who are in practlce as opposed to those who are
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It's not even an AMA's perspective. I say that because, although the AMA does have a
considerable body of policy on prescribing issues and practices, there are none that refer
directly to this situation, to the drug thalidomide itself, or to the circumstances that we're
discussing today.

From the AMA perspective, however, this is an extremely significant meeting. The whole
process is one that is extremely important. Wc laud this and are very grateful to be able to
participate in this discussion, a discussion that started in the past, is continuing today, and
will need to continue in the future.

The title of the workshop, "Potential Benefits and Risks," captures the essence of the issue.
How do we establish a system to maximize the potential benefits, and minimize, or even
eliminate, the risks? The task that has begun in the past, as I said, must continue today and
through into the future, must be an open process that involves all interested parties.

Given the tragedy of the birth deformities that cccurred in the early 1960s, it is a real tribute
to both the perceptiveness and the tenacity of physicians and scientists whe perceived the
potential for other uses of thalidomide and have been investigating these uses very
vigorousty over the ensuing decades.

Dr. Woodcock was absolutely correct this morning when she stated that gaod clinical trials
are absolutely essential, They are, and they must continue. The use of thalidomide for
appropriate clinical trials should not be a problem if the clinical investigators are well-
informed and dedicated to reducing risk for patients. The issues of informed consent, patient
and family education, pregnancy testing and prevention, and appropriate follow-up can be
reasonably well controlled in well-monitored clinical trials, although issues such as pill-
sharing and noncompliance certainly do exist.

The more critical questions arise with approval of the drug for marketing, particularly as
information continues to accumulate about the potential utility of thalidomide for a much
broader range of diseases and conditions, as we have heard at this workshop, or will in the
next day or two, and for a much iarger patieni popuiation.

Therein lies the real problems in terms of application in the clinical setting. The March 26,

1997 conference at the Centers for Disease Control and Prevention, titled "Preventing Birth
Defects Due to Thalidomide Exposure,” apparently will result in a set of recommendations
that might guide the setting of restrictions around the avai!ability of thalidomide. These will,
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Certainly there are models. The Accutane issue has been mentioned, and other drugs also
can be considered as models that might be applied in some way, or modified as appropriate

for use with thalidomide. Certainly these restrictions probably can be appropriately worked
out.
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packaging and dispensing that restricts access and the amounts that would be prescribed, as
we heard earlier; careful patient selection and verification of that selection; for women with
childbearing potential, the requirement for pregnancy prevention and monitoring.

AA ot vononmnhla nannls wonld cunnnrt thace aanaral anidelines ac heing a verr onnd firct
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especially important, given
requiring physicians to see more pat1ents per hour, to spend }ess time with them and to
follow a variety of other practice restrictions with an intent to limit the cost but that also

limit the ability of the physician to provide the best care for each individual patient.

The AMA  and maost physicians in practice, feel strongly about the flexibility for physicians
to prescribe the pharmaceuticals fh.a- are most appropriate for their patients. The freedom to
use drugs for off-iabel indications is extremely important, and it always has been in medical

practice in our country, and it should not be abridged, even in this special instance.

1 believe this is particularly important, given the wide range of disease conditions for which
thalidomide is currently being studied. and may well be found to be an appropriate
indication. It is highly likely that medical knowledge will run well ahead of the FDA
regulatory process to approve a drug such as thalidomide for new indications.

Another potential issue is any system of physician selection and accreditation before being
allowed to prescribe thalidomide. Certainly education is appropriate. But the greater the
indications for use, the more difficult it will be to have a functional accreditation program
for prescribers. An accreditation program also implies a process for decertification or loss of
accreditation. This needs careful discussion. Who will have control over such a system? My
initial reaction is that this should be handied through state licensing boards rather than
through other mechanisms.

Another issue for physicians is writing the specific diagnosis on the prescription. While this
would be an important part of a verification program for appropriate patient selection, it also
is a potential source of information about patients and their iliness that physicians are
reluctant to provide because of concerns about patient confidentiality and breaches of
conﬁdentlahty

In conclusion, I want to come back to the purposes of this workshep, an examination of
benefits and risks, and keeping these in perspective. Part of this examination is evaluation of
access when indicated, with appropriate safety precautions to address the serious concerns
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about uncontrolled use of thalidomide, One of the access issues is 1o assure that the safety
system is not so onerous or everbear-rg that physicians and patients are discouraged from
using it, or, just as bad, that it is circumvented.

Finally, our focus today is on decisions within the United States. We all must be mindful,
however, that today we truly live in a global environment. We must deve]0p the best system
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experiences.

Thank you.
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MS. TOIGO: Thank you, Dr. Allen.

Our next speaker is Cindy Pearson from the National Women's Health Network. We at
FDA are fortunate to have frequent input from the National Women's Health Network, and
this is one more opportunity.

MS. PEARSON: Thank you. I've added a couple of remarks to my prepared comments and
T'll do my best to keep myseif on time.

We're really glad to get the chance to participate in an interdisciplinary, open public
scientific meeting, and commend both the NIH and FDA for putting in the extra effort that's
required to pull off a meeting like this, but 1 have to say I am very puzzled at the fact there
are no mikes on the floor, and want to throw out a challenge to the organizers to get mikes
on the floor. We have such a wide range of peaple, both on the panels and in the audience,
that it would be a shame to miss the opportunity for interactive dialogue back and forth. I
hope the organizers will see the light, and bring us some mikes.

I've also added a little introductory remark about, why is the Network speaking today? Terry
is right. We often give comment to the Food and Drug Administration, and had a chance to
do that last week at the advisory committee meeting. But what is our role today? We have

- already heard from a thaitdomider, from a physician taking care of leprosy patients, we will

hear from someone speaking on behalf of a person with AIDS, and we've heard from a
bicethicist who talked about balancing the rights of fetuses and women. What can the
Network add to that?

Well, if things were easy, I'd like to say, well, we're a feminist organization, so I'm here to

tell you the feminist point of view. But I can't do that, because Randy Warren is a feminist,
as all of you who have heard him speak know. Dr. Fost, the bioethicist -- his remarks were
obviously informed by a familiarity with the feminist literature of reproductive rights.

So what do we add? Well the Network represents, for those of you who don’t know us, the
organized women consumer response 1o the felt need by the majority of consumers, male
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and female, for safe drups, especially those that are used over a long period of time by
healthy people, and most importantly for information about all the drugs that are used,
whether for short or long-term, and by healthy people or people facing a serious condition.

We in the Network, and many in the women's health movement, see part one of the
thalidomide story as part of the beginning of our movement. I want to read to you something
[ wrote three years ago on the occasion of Dr. Kelsey's 80th birthday. After telling the story
much as she told it this morning, [ said that "The Kefauver-Harris amendments to the Food
and Drug Act created the regulatory groundwork for many of the advances of the women's
health movement.

"By the late 1960s, feminists began to insist that women had the right to information about
their bodies, and the drugs, devices, and medical procedures that doctors recommended.
Without the requirement that safety and effectiveness information be submitted to the FDA,
the women's health movement would have had a much harder time making that information
available to women."

That's what I think I have to offer you today, not just a feminist perspective, but a
perspective of a movement that wants as much information as possible, and for individual
patients and consumers to play as large a part in the decisionmaking role about their health
care as they choose to.

So what do we face now? We face a situation with thalidomide where this one drug brings
us face to face with a series of problems that have never adequately been solved in our
society. We have to talk about the way to move forward with thalidomide in the context of
these unsolved problems, which range from unpianned pregnancy, physician behavior, and
stereotypical assumptions. So I'm really casting a wide net, not just what happens in the
exam room in a conversation between a physician and a patient, but what happens outside it.

Well, first of all, should we even try to grapple with these very hard problems that no one
has found a way to solve yet? The question of whether or not we should try is obvicusly the
quesiion about is there enough evidence of efficacy of thalidomide to even make the
conversation aboui cain we deal wiih the hard problems necessary? Others have tatked about
that, and in the interest of staying on time, I'l skip that part.

So, given that there ts a vote of at least one advisory committee, after much discussion and
thought, that the benefits of thalidomide outweigh the risks of thalidomide for one particular
s late otawt in talls ahoard tha mesblames s Fars
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One problem is physician behavior. As a consumer, [ feel like it's important for consumer
viewpoint on physician behavior to be heard. We know that we all benefit, as we've just
heard from a physician's perspective from the appropriate off-label use of medication. But
any of us who are students of the history of medicine know that at times people have been

hurt by the inappropriate off-label use of medication.
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We know that most physicians do a fabulous job of getting to know and talking with their
patients, but that some physicians sometimes do an inadequate job of thoroughiy counseling .
their patients about the risk and benefit of treatments that are being advised to them.

So our recormimendation as a consumer group is that we together craft sirategies that support
the good behavior of physicians; that physician education materials be developed that lead
physicians to the logical conclusion that off-label use should only be reserved for the most
serious of conditions, where there is substantial evidence of benefit; that patient counseling
is of the highest importance; and that whatever fights physicians have to have with the
people who are standing outside their doors with stopwatches need to happen, so that the
patient gets enough time.

Written informed consent should be required for thalidemide. That's out of the norm.
Written informed consent is usuaily reserved for surgery and experimentai drugs, or drugs
under investigaiion. But on this one, we believe that wriiten informed consent for both maie
and female patients is absolutely necessary.

We also believe that tracking systems should be put into place which are not too
burdensome to the individual physician, but can evaluate the appropriateness of use of

i . ot laoot tha senmendiiotinga mtonsoon Al thhm nnn af kol danalt
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So if we can begin to address some of the problems of physician-patient interaction, then
let's next turn to addressing the problem of unplanned pregnancy, which the 200 or so of us
in this room can't completely solve because, as those of us who working in family planning
know over half of all pregnancies in the United States were either unplanned or

i annc aithor camaonma Aidn avnant ta oot meacmant e vama nntivaly
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So given that that's the context in the United States right now, a pregnancy test before the
first prescription of thalidomide should also be mandatory. Every ovulating woman should
have a pregnancy test before she begins taking thalidomide. That's just a must. Many women
are very in tuned with our bodies, and know pregnancy signs, and can recognize them early,

Then the discussion and use of contraception. That obviously is also a must. We've heard no
disagreement on that, but I just want to throw in a word that, although Medicaid and

managed care organizations are very good about covering all approved methods of :
contraception, private third-party insurance is not. A substantial number of insurance '
programs do not give coverage for contraception, particularly reversible contraception. So '
physicians may have to play a role of the social worker in making sure that women are able
to get, and start using, the contraception that we want. !

[ want to take a minute to falk about repeated pregnancy tests as pregnancy prevention. This
is like cancer screening, Early detection is not prevention. Now, I am not at all saying that
everyone involved in the use of thalidomide wouldn't want a woman using thalidomide to
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know as soon as possible that she were pregnant, nut if she's already using thalidomide, even
if it's not to the day in which the organ systems are at risk, I can't believe that that woman
isn't going to feel that she's already exposed her fetus, that the primary prevention
opportunity has been missed. So let's certainly talk about repeated pregnancy tests, but be
clear about what we're using them for.

Then, in my less than one minute left, I want to talk about stereotypes. I said that the
consideration of the use, the mainstreaming, of thalidomide would lead us to challenge
stereotypes. The first stereotype that needs to be looked at and examined and challenged is
that ail women who ovulate and have open fallopian tubes ate at rigsk of pregnancy.

I'm here to tell you that's not true, that people who are involved in the provision of
thalidomide need to respect the reality that some ovulating women are celibate; some
ovulating women are lesbian; some ovulating women are sexually active with men, but are
not having reproductive sex. That needs to be treated respectfully, and physicians involved,
clinicians involved, in the care of people who are considering thalidomide need to be
sensitive to that.

The second, and contradictory, stereotype is that young women who are ovulating are not
having sex because they should not have sex. Now, most of us probably realize that that's
not true, that there are shockingly young women who are sexually active, but many of them
cannot be honest about their sexuality with an adult, even with a supportive and caring
clinician. So physicians and clinicians need to make sure that both young women and their
parents understand that contraception is a necessary part of the use of thalidomide.

I would aiso iike io chailenge what is often the most uncomiortabie stereolype for us to look
at, but based on the history that we've heard from Dr. Yoder, and some of the comments we
heard at the FDA meeting last week, the stereotype is still in force and directing the actions
of some people. That stereotype is that women, or at least some women, can't either be
trusted or can't seem to manage their lives in a way to use contraception consistently,

1 find it shocking to learn that for over 20 years the federal g,uvcmmcm has rcqmreu
premenopausatl women to either be sterilized or hospitalized to use thalidomide. I think thai
is unacceptable. Whatever else happens with the mainstreaming of thalidomide, that needs
to change.

Now, it's true that no woman can protect herself against sexual violence and rape. All
women who are ovulating, however they describe their sexuality of choice, should be given
a premri"ﬁen fc' emergency contraceptive pills so that they can immediately institute

But beyond that, I think we have to accept that free—Iiving women in the outpatient world,
after adequate counsehng and adequate logistical support in getting contraception, can make

good decisions to use and keep using contraception. We should encourage womes and
. .
m atia anpamtabla fa thome luot exra
expect women to choose the most effective contraception that is acceptable to them, but we
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should not take away their freedom of choice as to what that most effective contraception
that works for them is.

I guess I'm way past my time, so I'm just going ta stop without any grand sum-up here, and
hope that we'll have a chance to talk more in the question and answer period.

{Applause.)

MS. TOIGO: Well, Cindy's always good for the challenge. As an organizer, I guess we'll
have to work on the microphone issue. It was a risk/benefit decision, I suppose, and we
thought that the public session tomorrow would allow us to get the questions that we didn't
get today, but [ think we heard you. '

Our final speaker is Mrs. Nancy Paiier. [ wiii iet her teii you her story.

MS. PALLER: I'm really honored to be able to participate in this panel, and to be able to
give you a mom's perspective on thalidomide.

In Novamber of 1991, 1 took a vacation to Cancun. | was trying to recover from the loss of
1
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sick and they're going to put me in the hospital.”

The second call was, "Hi, Mom. This is Richard. I'm in the hospital, and they don't know
what's wrong with me, but they're going to put me in intensive care."

The third call was, "Hi, Mom. This is Richard. I'm in intensive eare. The nurse just bronght

L —

me the phone. They say I have something like septic shock, and I can't breathe, and they'r
going to put a tube down me so I can breathe "

There were no more messages.

I was terrified, and I dialed the phone, and I called Santa Barbara from Chicago. I found out
not only was he out of intensive care, but he was back home and doing well. He had
stabilized, and he was okay. But I thought about that call, and I thought about why would a

25-year-old boy go into shock from an appendectomy that happened six months ago? It
didn't make sense.

So the next day [ called him, and with that call, I found out that my son was gay, and that he
had AIDS. He was well enough by January of 1992 to come and visit me in Chicago. !
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learned to know and love his partner, Dan. I learned a deeper respect for my son, and a
greater love than I had ever known before.

1 visited them in July of 1992, and it was an uneventful trip in Santa Barbara, if Santa
Barbara can ever be uneventful. He was in great health and totally stable. But by the end of
the summer of 1992, he had been attacked by CMV, wasting, and upper rectal ulcerations.

Early December 1992, we decided we couldn't wait to celebrate Christmas. I needed to go
the beginning of December, because we didn't think he would live until Christmas. He was
down to 130 pounds, and he was practically bedridden. All the way home on that five-hour
trip from Santa Barbara to Chicago, 1 was sure — I knew T would never see my son again.

But late December, his partner, Dan, had smuggled some thalidomide in from Brazil. He
started it immediately. They told me about it, but I'm a registered nurse. I worked WCU/CCU.
Thalidomide was a bad drug. This isn't going to help. [ thought maybe it would act as a
placebo, at the most. So each day 1 called, and each day he was getting better. Each day he
was getting stronger. Each day they told me it was working.

My question, as a nurse, was is this real improvement or is this wishful thinking? So we
decided to plan for my next trip. We decided I would go out there in May of 1993. It was his
birthday, it was Mother's Day, it would be great. T couid only travel to Santa Barbara when I
saved up enough vacation time, and enough money to fly there, so the anticipation was
nerve-wracking. Would he look as good as he sounded? Would he be as good as he sajd he
was?

When I got off that piane, it was more than any mother could ask for. He picked me up,
driving in his red Z, dressed like a Southern Caiifornia, weighing 180 pounds, and looking
like a Greek god. He still had his little donut that he had to sit on, but he was driving, I

thought, maybe my life stories don't all have to end the same way. Maybe people can have a
bad illness, and still live.

But while I was in Santa Ba.r'nara, I found out that our Braziitan connection had gone dry As

a IlUI'Slllg SKCPIIL-, i lﬂUUgﬂ[, weu, ll 5 noi gﬂlllg io mduw, Dul asa lener 1 II'ULE KICﬂaIU
did start to deteriorate immediately. He was dying again.

While caring for my husband, 1 had been faithful to my orthodox medical treatments -- only
the prescribed, only the tried and true, only the protocols we knew only by the book But
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not going to let my son die. I became a mother with a mission. Let me
t in the way of 2 mother on a mission

SAL iR AaEsaRl U & dadesoaias.

I called my senators, I called the Congressmen, I called the President, and I called the FDA.
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The FDA responded quickly. They responded proficiently, politely, and, most of ali,

positively. They immediately started my son on an independent study providing him the :
thalidomide, and allowing it to be administered by their local physician whom they loved |
and trusted. He had a rapid response, and within two days, [ received a cali that Richard had

driven to Burger King, and was on his second Whopper. It was wonderful.

Because of thalidomtde, Richard had a chance to experience so many things that he would
not have experienced otherwise. He was able to go with Dan to Catalina, and even to
Hawaii. He was able to spend quality time with his partner, Dan, who loved him and cared
for him, and stayed with him to the end. He was able to develop and share the knowledge
that love is the only important thing. His last words were, "Love is all there is." He was even
able to see his mom remarried in May of 1994,

But in July of 1994, Richard lost his battle to ATDS, with multiple complications. But
because of thalidomide, he had been able to live the last year and a half of his life with a
quality of life and a standard of life that the normal AIDS drugs could not provide for him.

My wish is that other mothers and fathers and friends don't have to see their loved ones life
shortened or compromised because of the lack of a drug that T personally have seen make a
difference in someone’s life. If administered soaner, or with better medical assistance
initially, who knows what that drug could have done? I know the alternative was worse.

My wish is that thalidomide be made available fo others, so that they too may benefit.

(Applause.)

O1GO: Thank you, Nancy.

We have a couple of questions here., I'll read them for the group. This is for Mr. Warren.
"Considering Dr. Fost's presentation, which emphasized proven efficacy, do you think your
or the public's interests were protected by the fact that the first NDA was considered under

arnhan deao octatig ar hy Aff labkal 11ga?"
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MR. WARREN: To be critical, as far as I'm concerned, the first application should have
been an honest application that was involving HIV/AIDS wasting.

MS. TOIGO: This is just a comment by a physician in Texas: "In the 1960s on TV in West
Germany, | saw a program on a medical museum or display of anatomical specimens of
deceased thalidomide babies. Does any of the panel know of this museum, and could that
TV program be used for educating the public? I know I will never forget the program.”

Any comments from the panel? Okay. This is also for you, Dr. Allen.
DR. ALLEN: Let me just respond briefly. I don't know anything about the museum, but

certainly, to the extent that there is useful information that could be put into educational
programs for health care providers, for professionals, or for the general public, I think it
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would be very useful.

I think we're going to need a much wider range of discussion than we've had to date, with a
lot of fairly graphic examples. On the other hand, we certainly want to avoid any scare
tactics or, vou know, sensationalism. So it's got to be well-handled. If there is useful
information out there, it ought to be looked at very carefully.

MS. TOIGO: Thank you, Dr. Allen.
Did you have another comment, Randy?

MR. WARREN: I was just going to comment why there are not a lot of thalidomiders
present at the fight. It's simply because of that sensational aspect. Throughout history,
persons who experience phocomelic disabilities have been the fodder for sideshows.

MS, TOIGO: Thank you.

"Ms. Pearson, what of a married couple with religious objections to contraception?”

MS. PEARSON: Whoever you are, you're mean, coming up with the hardest case. I don't
know what {o say. I know that in general it's wrong to give government or medical
authorities the power to run other people's life. I know that I personally, as an individual,
probably share the feeling that most of the rest of you as individuals share, is that it would
be morally wrong for people who are, for their own reasons, uncomfortable with
contraception, and yet having vaginal intercourse, to use thalidomide.

MS. TOIGO: Thank you.

This is also for you from Dr. Fost, who has identified himself on the question. "The purpose
of repeated pregnancy testing is to withhold the drug unless the test is negative. Used this

hadl L LNl L Ll L a3 WY L U A H 5 L2188 Lk} date Wy R
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MS. PEARSON: If you think that requiring another pregnancy test changes behavior beyond
the requirement of counseling and education and contraceptive and. the facilitation of getting
the contraception, you could be right. I'm not sure there's evidence that requiring repeated
pregnancy tests changes behavior.

MS. TOIGO: Thank you.
*Mr. Warren, what is your position regarding the research and potential approval of other
drugs that may have significant effects on the fetus, especially those that work on blood

vessel formation?”

MR. WARREN: I think our position would be consistent with the position that exists now.
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Some teratogenic drugs may be effective in the short term, but our goal should always be to
eliminate them. Furiher than that, I think that the distribution systen: that I've actuaily had
the priviiege of reviewing and having some comment into that thalidomide hopefuliy wili
undertake should become the model for the industry.

MS. TOIGO: Thank you.

nT

This one has two quesiionb Is there a pGSSlmmy to develop thalidomide in a time-release
capsule, which would make distribution less cumbersome?” {'m not sure someone on the
panel wants to address that. T guess therc is always the possibility to develop something. It's

just developing it. -

Then the other question was related to developing a different version of thalidomide, 1 think
ihalidomide analog discussions are going to take place in the clinical pharmacology seciion
(OMOoIrow.

This one, I think, goes to Mr. Zellmer, in terms of commenting on it. "How will the FDA
and drug, manufacturers' very restrictive drug dispensing scheme address the limitations
placed on patients whose pharmacies are not pammpatmg or approved by FDA or the

manitfacturar whon ths natisnt'e inenranss ramnany ar haalth fara nravidar mandatag tha an
Manlatiluicl Willll wle Poddelin 5 HisUlalive CUlllpally O flod:in {alc proviaor managatcs inge use
Af that nharmasuy? What alhant mail_nrdar nharmarioe and ahat abnnt meal and nedasoaesand
O il pHldliliaCy § vy rldi adoUuR Mali-UTucl praliiiatics, alid Wital doUUt Ndidr ana unoliscryod
areas?"

MR. ZELLMER: Those are very good questions. I'm afraid I don't have specific answers to
the situations posed there, although [ think, as I understand sort of the thinking that the
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The point I was trying to make is that pharmacists are in a critical spot in the health care
system to reinforce all of the information I think we all agree patients who are taking
thalidomide need. I find it hard to contemplate that that can be done well with a maii-order
type pharmacy.

It also strikes me that the uses that are being contemplated immediately and long-term for
thalidomide are with patients whe are going to be taking many medications, and probably
have an established relationship with a pharmacy, so it makes sense for thalidomide fo be
available at their pharmacy.

With respect to insurance coverage, yes, I think this is a big problem. That was one of the

reasons 1 was advocating that, for the additional professional services from the pharmacist
that I believe should be fostered, the compensation would come from the manufacturer to

the pharmacist, and that essentially the price of the product would build that into it.

MS. TOIGO: Thank you.

I've been reminded that our afiernoon session starts at 1:15. So if we don't leave for lunch
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now, I'm going to have to pay for it.
Thank you all, and thank you very much to the panel members,
(Whereupon, at 12:25 p.m., the meeting was recessed for lunch, to reconvene at 1:15 p.m.)

AFTERNOON SESSION (1:20 p.m.)

DR. BIRNKRANT: Good afternoon. This afternoon's session deals primarily with safety
monitoring and adverse events seen in patients who receive thalidomide. Both sessions this
afternoon actually cover this broad topic, which is of critical importance in the clinical
development of thalidomide.

The first session deais with IRB-refated issues. I'ii give an overview of some reguiatory
considerations in the safe use of this drug. The other speakers for the first session wiii deal
with neurotoxicity. The second session will focus primarily on pregnancy and embryopathy-
related issues.

Our first speaker is Dr. Melody Lin , who will discuss the role of the institutional review
board in the protection of human subjects involved in thalidomide research. Dr. Lin is from
the Office for Protection from Research Risks at N1H.

DR. LIN: Thank you very much. Good afternoon. I'm delighted to be here, and I'm very
honored to represent the Office for Protection from Research Risks, also known as OPRR.
My title of the presemation is "The Role of the IRB in Protection of Human Subjects

e e
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I have three objectives for my presentation. First, I would give you an overview of the ethics
and the regulation of human subject research. Second, I would like to describe the IRB
review process, and the informed consent process.

There are three ethical principles that guide the ethical conduct of biomedical and behavioral
research. The three ethical principles are the respect for persons, the principle of
beneficence, and the principle of justice. These three ethical principles provide the

guidelines for the protection of human subject research.

The principle of respect for persons acknowledges the dignity and autonomy of the
individual, and for those with diminished autonomy, it reguires special protection.
Therefore, it is important {o give informed consent prior to research.

The principle of beneficence obligates us to maximize the benefits and minimize the risks. It
is required to carefully examine the research design and the risk/benefit assessment.

The principle of justice requires us o treat the patient fairly. The principle of justice requires
equitable selection of the subject, in light of research settings. Not any given group or class
of subject can be automatically included or excluded unless a comparative justification is
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given.

The Public Health Service Act requires the Department of Health and Human Services to
issue a regulation for protection of human research subjects, and it is codified as 45 CER 46.
The 45 CFR 46 requires additional protection to vulnerable subject populations, such as
pregnant women, children, fetuses, and prisoners. It is important for me to point out, in
addition to the Health and Human Services regulation 45 CFR 46, FDA has similar
regulations. One of the differences is, the Health and Human Service regulations reguiate
research, and the FDA regulation for implementing protection of human subjects regulates
the product approval for marketing purposes.

This slide summarizes the policies and the regulations for the protection of human subjects.
Prior to research, there needs to be comimittee review of the research protocol. That is what
we call an IRB. It also requires a risk and a benefit assessment of the protocol, and prior to
research, we need to have the subject give informed consent. Therefore, the IRB is the
cornerstone of the American system of protection when involving human subjects in
research.

The IRB review process. This slide lists all the criteria for IRB review, such as the objective
research by grant of the research, subject population, subject selection. What are the
potential risks, and whatever has been made to protect against risk, potential benefits,
risk/benefit ratio? Are there any alternatives? Subject compensation needs to be addressed,

and investigators' credentials.

What is the objective of the research? The IRB needs to look into that. Are there any
p[CLll[llhdl d.ll(.l bll[llbdl Ud.l.d. iQ buppuﬂ. l[llb plUpUhd.! lll Ln'&'ﬂ buﬂjtbl pUpUldLlUll, bUL»H as agﬁ,
5K Ul UIB :ququ d.[lU l.[lC dnuupau:u IlUllIUUF lU( buU_]Cbl dLLIUdl ? WlldL lb I.HU l[[blublUll d.llu
exciusion criteria? For instance, in the thalidomide research, should you exclude pregnant
women? Are any subjects vulnerable, such as children, pregnant women, and fetuses?

Selection of the subject What klnd of method do we use t 1dcn11fy what kind of subjects

nra arcantahla and o thoe
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Potential risks. What are the potential risks, discomfort, and inconvenience associated with
thalidomide research? It is important to point out, the risk is not only a physical risk. The
IRB needs to look into the psychological, social, economical and legal risk from
participating in thalidomide research.

Potential benefite. What are the benefits to qnhiectq? What are the benefits ta 5@,1_tyv Are
the benefits maximized to the greatest extent possnble?

I wanted to talk a little bit about the informed consent process. These are three slides listing

elements of informed consent. The title of the research study should be informed consent, _
and then the participation should be voluntary. i

The IRB needs to look into the basis of the subject selection. The purpose of the study needs
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The financial obligation and compensation for participation need to be addressed in the

informed consent. In case of emergency, a contact individual needs to be listed there. If the
s injured during the course of research, the infarmed consent needs to

take care of that.

TS TN T

Also the assurance of patient confidentiality, and right of the research subject -- I'm sure that
means right to withdraw any time -- voluntary participation or withdrawal, documentation of
informed consent.

¥
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Are there any therapeutic alternatives that offer the subject a reasonable prospect of health
benefit, other than the agent you'll be studying, in this case thalidomide?

I wanted to emphasize, informed consent is not just a form for subjects to sign and agree to
participate in research. It should be an ongoing process. It's not just the informed consent ;
document.

Also, of importance in the thalidomide research, I believe, is the continuation of IRB review.
The IRB is the continuation review, and the purpose is to monitor the safety and to manage
the adverse event, The kind of question that's raised in the continual review is, did any new
information develop during the approving period that may cause the IRB to change their
mind? Is the study being conducted as approved? In the FDA information sheet, these are
the kinds of question that they ask for submitting for continual review.

Demographics. How many subjects have been recruited in the first year or first period of the
praposed study? What kind of benefit and what kind of adverse reaction did patients
experience? How many subjects withdraw and what are the results of the data? So the IRB,
with the help of maybe a data safety monitoring board, can come up with a risk/benefit
assessment. Are there any unanticipaied risks? Is there any new information found in the
iiterature?

e e e Y e P R an Tant
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Criteria for conducting continued review. Criteria for conducting continued review is just
like how the IRB would conduct the initial review. The criteria are, is the risk to subjects

minimized? Are risks to subjecTs reasonable in relation to anticipated benefits? Selection of
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data collected to ensure the safety of the subject. Where appropriate, there are adequate
provisions to protect the privacy and confidentiality of subjects. Appropriate safeguards
have been included to protect vulnerable subjects. '
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number of approved enrolliment, mumber actually enrolled, number dropped out, number
terminated, and number completed. Any adverse event information on their own site, or if
it's a multicenter frial, in another site, 50 the IRB can evaluate the risk/benefit ratio.

Another information that the TRB requires for the investigator to submit for continued
review is the progress in the field. What kind of advances have been made, and are there any
corapeting praducts that have been approved? -

In the consent process, the most common concern expressed by potential subjects is time
dedicated to obtain consent. There's the assessment of the comprehension of the subject
during the informed consent process.

In the consent document, the investigator needs to provide adverse event history, the
progress in the field, and the concern of prior subjects. Aiso during the study, is the
approved consent being used? Very often, in the FDA audit and OPRR investigation, we
find the informed consent that's being used is not the informed consent that was approved.
The IRB can always have a choice of conducting this site audit.

In summary, the IRB faces a big hallcngc when rewewmg and approvmg the research

involving thalidomide in research. The issue is, how to do yuu disiribuic a drug that is a
known teratogen, and allow the access to the thalidomide when needed? The IRB needs o
contipue to balance the three ethical principles, the principle of autonomy, the principle of

beneficence, and principle of justicc.
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Thank you for your attention.
{Applause.)

DR. BIRNKRANT: Good afternoon. My name is Debra Birnkeant. I chaired the
Thalidomide Working Group at the Food and Drug Administration.

When the marketing apphication for thalidomide was submitted to the FDA back in the early
1960s, as Dr. Kelsey spoke to this morning, it wasn't known that thalidomide was a
teratogen. It was reports of neurotoxicity that kept it from the U.S. market, and it was only
months later that the teratogenic potential of the drug was known, It was this scenario that
resulted in amendments to the Food, Drug, and Cosmetic Act, which led to higher standards
of drug safety, drug study, and review.

Following last week's FDA advisory panel, which recommended that thalidomide was safe
and effective for erythema nodosum leprosum, a reactive state in lepromatous leprosy, it is
timely that T will discuss current safety considerations in the clinical development of
thalidomide as it becomes more widely available.
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This is a list of some of the publicly acknowledged indications that are under review at the
Food and Drug Administration. They are aphthous ulcers in HIV-infected patients and in
Behcet's patients; HIV wasting; erythema nodosum leprosum; chronic graft-versus-host
disease; solid tumors; macular degeneration; rare dermatoses; and rheumatoid arthritis. This
is just a partial list, but we can learn something from this list. That is, these diseases
represented here are serious and life-threatening, and they are in far contrast to the indication
for which the application was originally submitted back in 1960. That is, as a

sedative/hypnotic.

The other thing to note is that these indications take advantage of thalidomide's purported
immunological and/or antiangiogenesis activity. Lastly, I wanted you to know that these
indications are reviewed in five review divisions at the Food and Drug Administration. With
such a widespread review process, haw can we help to ensure that the drug is used safely?

In 1994, the FDA formed a Thalidomide Working Group. The mission of the working group
is to ensure consistent practices for the safe use of thalidomide, and to establish a regulatory
accounting related to the use of thalidomide, so that the FIA can advise sponsors,
pharmaceutical sponsors, as well as individual investigators, and so that we can coordinate
the review process for this drug.

So to that end, the Thalidomide Working Group, which is made up of approximately 20
scientists within the apency, including obstetrician/gynecologists, legal counsel, IRB
experts, et cetera. We developed a number of documents and a database. The documents are
an informed consent document and a patient brochure.

The informed consent document contains all of the elements of infermed consent that are
necessary to ensure the safe use of this product in patients. This particuiar informed consent
document details the side effects of this drug, namely the birth defects, as well as some of
the other side effects. It also deseribes birth control measures that should be used in patients
who decide to take this product.

It advises pallenu: cieany noi io share the medicaiion wiih anyone eise, and that omy mey
SﬂOHlG Ue lﬂe ones WHU [dKG I.l'lC uru;,. ll auvmcs pducms WﬂBIl w0 blUp U.blﬂg [nt: urug. lﬂaf
is, in the setting, let's say, of an adverse event or a missed menstrual cycle. It advises them
then to seck medical attention.

We also developed a patient education tool, which we refer to as the patient brochure. It is
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words through the abdomen of the pregnant woman. We've now revised it to include
wording that states, "Do not take during pregnancy.” There is a big bold warning up front,
"Do not take this drug if there is any possibility that you are or may become pregnant."
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use it safely. We developed this so that we could make the patients and the physicians aware
of some of the serious side effects. Notably, teratogenicity, neurotoxicity, neutropenia, and
others. Earlier today it was mentioned about the teratogenic potential of this product.
Speakers in the next session will focus their comments on this as well,

1 just wanted to show you this from the Brent and Holmes article that discusses the
thalidomide syndrome, which results as a result of exposure during a critical period that's
defined in the literature as days 20 or 21 to 36, post-conception, or if you add 14 days to
those dates, it becames days 35 to 50, from the first day of the last menstrual period when
the developing fetus is most susceptible to the teratogenic potential of this drug, as
manifested by the limb reduction defects that are a big part of the thalidomide syndrome.

This slide shows you the sensitive stage in days when this is likely to occur, but really, what
1 wanted to bring out from this slide is that there are other organ systems affected as well.
If's just that the precise timing of the effects of thalidomide on these other organ systems is
not as weil worked out.

The other thing that isn't well worked out is, what happens if this drug is given outside of
this critical period that's described in the literature? Also, since it's difficult to assess
behavioral aspects of this drug, what happens to the behavior or to the development of
children who are exposed outside of this critical period?

Because of this important issue of teratogenicity, and because we feel the benefits of testing -
for pregnancy outweigh the risks, we have recommended the following pregnancy testing
schedule for all women of childbearing potential. The pregnancy testing is done before the
patient takes the drug, during, and one month after the drug is discontinued.

Basically, all women of childbearing potential should have a baseline negative pregnancy
test. Frequent testing should be done during the first month. Subsequently, if a patient has
normal menstrual cycles, then the pregnancy testing can be done on a monthly basis. If a
patlent has irregular cycles, then the testing needs to be done more frequently It also needs
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Obstetricians and Gynecologists, an re awaiting their comments.
In our database of 500 HIV-infected patients, 72 of those are women. The majority of these
women fall into the childbearing potential age range. We have allowed these 72 women to

ave accesg to thalidamide, for sither TV \uaehno or ::n’nihnnc niceration
NAVe ACCess 10 MNANGeMICT, 10T TRNST 7 LAY ceranon.

-

The point of this slide is that we're collecting information on the various birth control
methods that these 72 women have used to show that this drug can be used safely in this age
group. The majority of patients had been surgically sterilized before receiving thalidomide
well before actually, and not at our request at all.
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patient tells her physician that she's abstinent, then we accept that. In general, however, we
recommend two methods of birth conirol, one hormonal and one barrier, unless there's a
contraindication. If there's a contraindication to hormones, then we recommend two bartier
methods.

Moving on to some of the other side effects that I wanted to discuss today is that of
neutropenia. In our database of 500 HIV-infected patients, we have 15 reports of
neutropenia. This was somewhat surprising when the first few reports came in, because we
were basically not aware of this side effect.

So we went back to the literature, and we leamed a lot. What we lcarned was that, in the
early leprosy literature, there were a number of reports of neutropenia in that patient
population receiving it for erythema nodosum leprosum. Then we looked in the chronic
graft-versus-host disease literature. In one article, where it was used as salvage therapy, 18
percent of the patients developed neutropenia. Those who were rechallenged again
developed neutropenia.

More recently, in the May 22 article in the New England Journal of Medicine, where
thalidomide was used in a placebo-controlled trial for the treatment of aphthous ulceration in
HIV-infected patients, in that preliminary report there were also reports of neutropenia there
as well.

So from our database, this is one patient, one of the 15. It's a male patient who received
thalidomide for severe aphthous ulcerations. These are not merely canker sores that we all
get, and heal within seven to 10 days. These are severely necrotic, debilitating ulcers that
interfere with the quality of life, and vitimately lead to wasting.

This patient, before receiving thalidomide, had a normal absolute neutrophil count of more
than 2,300. He was started on a dose of 200 milligrams at nighttime. Within a week -- so
that's approximately 1,400 or 1,600 milligrams of thalidomide - his absolute neutrophit
count went from 2,300 10 about 1,300. About two weeks later, when he had recetved less
ihan 4,000 miliigrams, or four grams of thalidomide, his drug had been stopped, and his
absoluie neuirophil count had falien to about 1,000. It subsequentiy rebounded.

We're waiting to review the data from the pharmaceutically sponsored clinical trials so we
can get a better understanding of the development of neutropenia in particular patients.

Lastly, I wanted to touch on a side effect that was recently reported in the New England
Journal'of Medicine article that 1 recently referred to. That is viral load chanpes. I guess the

bottom line is, the more patients who start taking this drug for sericus and life-threatening
diseases, perhaps the more side effects we will be sceing.

So just tet me elaborate a little bit on this case. This was a placebo-controlled trial of
thalidomide for the treatment of aphthous vlceration in HIV-infected patients. The
preliminary report appeared in the New England Journa! of Medicine back in May. What
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they found was, in those patients randomized to receive thalidomide, their viral load went up
by about .43 logs. This was a statistically significant result compared to placebo.

As I was skimming through the other abstracts in the abstract book, I noticed that in Dr.
Schambelan's abstract on HIV wasting, he too reports changes in viral load in that group of
patients who received thalidomide for HIV wasting.

The question is, we don't know at this point in time if this is clinically meaningful. It may be
statistically significant, but we're not sure if it's clinically significant yet to date, because
these studies were done at a time when the recommendation to use highly active
antiretroviral therapy was not made. So we'te trying to apply current recommendations to a
study that was started back in 1994. So we need to get more information on these patients
who receive thalidomide, these HIV-infected patients, to try and determine whether, in the
setting of adequate antiretroviral therapy, if thalidomide raises viral load, and if this is
clinically meaningful.

In sum, [ would just like to say that the goal of using thalidomide in a safe manner is highly
dependent on the benefit/risk ratio for the individual patient. I think that's important to
remember. In the setting of a pregnancy prevention program, with adequate monitoring and
with adequate consent, it is possibie that patients with serious and life-threatening diseases
can have access to promising therapies while we protect the public health at jarge.

Thank you very much.

{Applause.)
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toxic neurapathies is by Dr. Herbert Schaumburg from the Albert Einstein College of
Medicine.

DR. SCHAUMBURG: What I'm gomg to do is to talk to you a bit
many of the s

in general. What I think [ will do specifically i3
thalidomide neuropathy to Dr. Crawford, who has ha

drug.

Basically, it may come as a surprise to you to know that toxic neuropathy is probably the
most common disorder of the nervous system associated with exogenous chemicals. We all
think of the nervous system as being very vulnerable {o environmental gases and things like
carbon monoxide. But at a practical level, under a toxicology clinic, the overwhelming
majority of people we see are people who have toxic neuropathies,

The thing that's very interesting about toxic neuropathies is that about 95 percent of them in
North America, in fact, 90 percent of all neurotoxic disease in North America is caused by
physicians, okay? Again, there's a commeon presumption that we are living in a toxic soup,
and that if you drive through the State of New Jersey, you should have your windows rolled
up on the New Jersey Turnpike because your nervous system may succumb to something,
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It really isn't true In North America, Canada, the U.X ., and certainly Western Eumnc_ with
the nossnble exception of Italy, there really is not an awful lot of environmental or industrial
chmcally sngmﬁcant neurotoxics toxicity. Most of it is caused by doctors, and it's done
deliberately, as will happen with thalidomide.

For that reason, we've learned to deal with it. If you go to any large general hospital, and go
ta the psychiatric ward, you will see neurotoxic disease everywhere. Any of these patients
who are receiving neuroleptic drugs will develop movement disorders in time. If you go to
the oncology clinic, virtually all the most powerful drugs that oncologists use against cancer
seem to target the dorsal root ganglion cell, and produce a sensory neuropathy. Vincristine,
taxol, pedophilins, this dreary litany of all their most useful drugs -- the nervous system is
the limiting factor here.

The same is true with a great many other drugs, and thalidomide has been nominated as one
of these candidates. Basically, the people in our oncology clinic don't have to call me to tell
them when to stop a patient taking vincristine. They just ask them, "Look, if your feet get
numb, stop taking this stuff, okay?" Yeu don't require a neurotoxicologist to come and give
you a hand.

In fact, I would submit to you that far more neurotoxic drugs than thalidomide are deployed
every day, and without really terribly carefully monitoring, and we are able to get away with
it, and the patients do okay.

I submit to you that thalidomide can be used safely. The degree of monitoring, though, I'm
sure will be an issue of debate, But if the nervous system were the sole issue about
thalidomide, you wouldn't be having this meeting today. It would be settled in the back
rooms at the FDA by a small group of fascists who decide what's good for the American
public.

(Laughter.)
DR. SCHAUMBURG: Present company excepied, of course.

Then really, you wouldn't have to have this. It's the other issues. This was the first issue
surrounding thalidomide. It's really not the most important one, because we've had a lot of
experience. We just had this tremendous experience, unfortunately, with nucleoside
neuropathies in HI'V-positive patlents We've learned how to deal with those, and they ar
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Well, the first thing is that all toxic neuropathies, with the exception really of diphtheria and
buckthorn toxin and one or two other exotic things, all toxic neuropathies affect the axon.

T e . ront canmemAneiler Tha dowvaal

The u.}’p!lﬂ isn't 55"!!” that much affected b 1'“" these thi ings, €XCCHL SSCONGariny. 1 nd Qorsal
H H in Aroa £ 4l e rn

root ganglion cell is rarely knocked out, unless you take heroic doses of these things
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So we're really talking about what we refer to as toxic distal axonopathies. Well, what on
earth is that? I think I wiii show you. 1 feei iike an astronaut with this thing. I've airecady
forgotten what I'm supposed 10 do. I'm going 10 show you my first siide.

This is my version of the nervous system. it's from the point of view of peripheral
neuropathies. "This is a spinal cord here, half of it. Here's the anterior horn cell. Here's a
dorsal root ganglion cell. This is the motor cell, this is the sensory cell. For those of you who
know this, I apologize, but I realize that there are a lot of people in the audience who care
about this as much as I care about the bone marrow, so I'm going to be a little pedantic here.

These two very important cells, the sensory cell and the motor cell, have long cytoplasmic
extensions. Basically, part of the cell sticks out in the periphery, this long wire, and that's
called the axon. That is the thing. It's really part of the nerve cell, It's part of the cytoplasm,

Noooe b Ll 10 o it Yelo mommaa A i o e o des o
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These individual axons each are insulated like wires by little sausage-like links of myelin.
What 1 would submit to you as a thesis is that, when you get a toxic chemical on board, like
thalidomide, or if your kidneys pack in you get uremic, or vineristine -- that a toxin hits the
whole nervous system. Most of these toxins get into the nervous system. They're not held

Ayt Ty tha hland_heain hareiare
Gl OY Nt CauOU-olalll Oallill.

You know, the blood-brain barrier holds out huge molecules like penicillin, and to some
extent diphtheria toxin. But there is an unfortunate thing about the blood-brain barrier. One
is that it's deficient here around the dorsal root ganglion cell, so toxic chemicals can get in
around the sensory ceil. So most toxic neuropathies are sensory, okay? You rarely find

Again, some toxins like thalidomide get past the blood-brain barrier anyway. I mean, that's
how it's used as a sedative. 5¢ it gets in, You have to worry about this, but some don't. But
they all get into this cell. What happens is, these cells actually, in addition to having their
little wires conduct electricity, these wires actually have to have very important metabolites
pumped down to them.

That is, the only thing the little axon gets here by itself is sugar and oxygen from the blood.
All of its proteins, all the neurotransmitters, all the things that make it coak are synthesized
up here in these cells. These cells are like little factories and like little pumps. They pump
these nutrients down these long fibers.

So if you get poisoned, what happens is -- well, the analogy I like to use is, these pumps in
cells get poisoned. Like the pumping system of an irrigation system, if the pump begins to
fail, which of the metals on the irripation is first affected? It's the longest one, it's the one
that's furthest out. So it's the end of the axon that begins to die when the nervous system first
gets poisoned.
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Then as time goes on, and the pump begins to fail more, more and more poisoning, these
axons die back toward the cell of origin. They used to be called dying-back neuropathies for
that reason, We now call them distal axonopathics.

Now, the ceniral projections of these axons also degenerate. In this case, the motor doesn't
have a sensory projection, but the sensory axon here does, up the dorsal columns. So up in
the grasile nucleus, you also get degeneration.

But say something happens. Say that you suddenly stop taking thalidomide, or you geta
renal transplant. You're no longer uremic. Then the cells perk up. The nice thing is, in the
peripheral nervous systemn, you can get very good repair and recovery. That's why people get
better from toxic neuropathies. These cells can reconstitute themselves generaily, and they
regenerate, but it's very slowly. It's about a millimeter a day. So the longer it's gone on, the
fonger it takes to recover, okay? Okay.

Ly

Now that you've seen this, if you had to predict which of these factories, which of these cells
would pack in first if it was exposed to a toxin, you might say, well, it's the biggest one with
the longest fiber that's pot the most work to do, the pump has to work the hardest. What's the
biggest and longest fiber in the human body? It's the sciatic nerve. It comes out here above
your rump, runs down to your toes. That always goes first. It's a law.

So what do you suppose happens? If your sensory ganglion cell begins to get poisoned by
this toxin, the first thing to happen is your toes get numb. Then the next longest nerve is the
ulna nerves. Your fingers get numb. So these things, it's an absolute rule of neurotoxicology,
a toxic neuropathy has to begin in the feet, okay? Since they are diffuse ~ they go all over --
it has to begin in both feet. They are never asymmetrical. These are calied distal symmetricai
polyneuropathies.

In fact, if you look at somebody who has one of these, what do you suppose they look like?
They look like this, the next slide. You get a lot of sensory loss in the feet, and a little bit in
the hand. You even get SOMme here in the middle of the chest, because the distal ends at the
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the toes. Unless you're getting an overwhelming dose of the drug, most dmgs and toxins, it
. goes on for weeks, even for months. In fact, people will often change their shoes, thmkmg,
: “My shoes don't fit right." It turns out that they've got a mild toxic neuropathy.
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A very important concept here is that, because these are biochemical events -- the
biochemical events are the first thing to go. So biochemistry goes first, ncurophysiology
goes kind of second, and the axons break down kind of third. So when the biochemical
events take place, the people will feel the numbness, even though the axon still has integrity.

So if you can stop the poison while you're still at the early biochemical level, people can
recover within a week or so. If you let it go until the axon dies back several millimeters, it's
going to take a lot longer, if the axons has been aliowed to die back clear up to here, it's
going to take years to recover.

So there is a high premium on catching the earliest symptoms. The symptoms will always
precede, in general, the neurophysiology or the anatomical changes. Unlike dealing with --
"But I have primates or rats I'm giving toxic neuropathies to" -- you can't talk to them. You
have io measure ihe nerve conduciion, okay?

Humans, you can talk to, so you get a really nice early waming system. Obviously, it's very
useful to have a primate or a rat model of these things, because then you can manipulate it.
You can monitor the rat model or the primate mode! the same way you do in humans.

You can do something very interesting to these animals. You can actually get a very carly
warning system in the animals by meonitoring their dorsal columns. The spinal cord is
ctually -- this long central pl‘O_]f:C-thﬂ of the axon is the most vulnerable structure. You will

find changes there weeks or months in neurophysiology before they happen peripherally.

You can find them there long before they can be detected by the electron microscope. So in
the experimental lab, there's a very nice way of monitoring this. Unfortunately, not all toxin
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produce an experimental model of rat arsenic in the rat of human arsenic neuropathy.
Humans get a terrible neuropathy from arsenic.

lh

1 have given rats so much of this stuff that the lab calis me, and says, these blood levels are
out of kilter. The rats treat it like it's vitamin. They never get neuropathy. ['m never amazed
when you can't produce an experimental animal model. For whole reasons, animals
metabolize it differently. They just handle these drugs differently.

But nerve conductions and quantitative sensory testing are very good ways of monitoring
these in humans, especially vibratory sense monitoring.

There are one or two other rules. In general, in the laboratory and in the industrial arena,
there's a tremendously good dose-effect relationship, which is wonderful. Unlike cancer,
where you give 10,000 animals saccharine, and only five of them get bladder cancer, if [
took everybody in this room, locked you in here, pumped in hexane in the air ducts, within
six weeks you'd ali have foot drop, okay?

(Laughter.)
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DR. SCHAUMBURG: 1 promise you, without exception. This is great, because you're well
people, and you metabolize it well, and we can do very good dosc-effect responses for most
of these neurotoxins in the laboratory, and in industry as well. In monitoring for accrilomide
or phosphate neuropathy in industry, it's a picce of cake. You can really do it beautifully.
You know how much is around, you know who's going to get sick, it's very simple. Again,
you get people away from it, they do improve. They don't improve 100 percent, but they do
improve.

The thing that T want to leave you with, my final thought in this xenophobic monologue, is
to tell you that there is one very important point, that these are drugs. Drugs by and large are
not given to well people, okay? Now, there are some drugs that are given to well people, but
by and large, these are not, and thalidomide is no exception. The elderly and the sick react
very differently to neurotoxic drugs than do the well.

Why is that? Well, again, if you want to give these drugs to HIV people, you want to give
these drugs to people who have leprosy -- many of the oncology agents are given to people
who have cancer, presumably. All of these diseases are associated peripheral neuropathy. So
many of these patients are walking around with subelinical neuropathies to begin with. So
they get a double whammy.

But that isn't the real point. The real problem is that, in HIV patients, and certainly in cancer
patients, there are very increased levels of circulating cytokines. If you have somebody with
an increased level of cytokines floating around, it blows the tight junctions in the nervous
system, and there's no more blood-brain barrier. Stuff is ali over the place. So you cannot
predict when you give something how much is going to turn up in the nervous system in
these patients.

People with HIV positivity, it was impossible to do a pood dose-response effect for ddC,
because some of them almost didn't get the neuropathy at all. Others just came down with it
for three or four days. The same is true with vincristine.

~ il A smnnd £ar ommna s Y SR . (S gty - B P g IR RS ST, E I
So that's the need for some kind of monitoring, or very careful history-taking, is that sick
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Thank you very much.

(Applause.)

DR. BIRNKRANT: Our nexf speaker is Dr. Colin Crawford from the Imperiat College of

Medicine in London. He will discuss thalidomide-associated neurotoxicity in the setting of

leprosy, and enlighten us with how the United Kingdom deals with the regulatory process as
it relates to thalidomide.

DR. CRAWFORD: Thank you very much for asking me to speak

Dr. Wilkin made some kind remarks. He said I was an expert and a neurologist. I'm neither -
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of these. I'm not an expert. I have a post-graduate clinical diploma in clinical medicine, but [
do have an interest in the nervous system, and I hope to show to you that somebody with a
general medical training can make a contribution to this subject.

Now, Dr. Kelsey mentioned the peripheral neuritis was an important feature in stopping her
from licensing the drug back in 1960-1961. Thalidomide neuropathy, as we now call it, has
proved to be a very serious condition. It can lead to serious sensory and, in some occasions,
irreversible sensory loss.

To such an extent, the two British pharmacologists, Darcy and Griffin, writing recently,
concluded, *This side effect alone could have led to the demise of the drug, even if the
teratogenic effects had not supervened. The teratogenic effects can be avoided if the drug is

not given to a woman in the reproductive age. However, anybody taking the drug is at risk
of developing a neuropathy.”

Now, the first slide, as we have seen, as was pointed out, is a dying-back neuropathy, so the
main involvement is in the distal part. It's symmetrical, and it affects the extremities of the
lower limbs. Initially it's sensory, but all modalities can be affected. But sometimes only

superficial sensory modalities are involved, and this may cause confusion with leprous
neuropathy.

Burning pain in the feet and cramp-like pains in the calf are common symptoms. The knee
and ankle reflex can be diminished. But if there is upper motor neuron involvement, then the
reflexes may be increased, and the plantar responses extensor. Then if the drug s taken for a
considerable length of time, there is involvement of the proximal muscles, the muscles

YRy
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As we've been told, # 1s an axonal neuropathy, first affecting sensory myelinated fibers. It

can be detected by sonar biopsy. Unmyelinated fibers appear to be unaffected, and this may
be a distinguishing feature from leprosy.

The next slide shows a patient who received thalidomide. This is the control biopsy. You
can gee the normal distribution of the myelinated fibers. Because the axon degenerates, as
we've seen, the myelin sheath is lost, and there is a great loss of myelinated fibers

The histogram shows a normal bimodal distribution, with the larger myelinated fibers of the
10-12 micron in a bimodal distribution. These two patients received thalidomide, and as you
can see, there's a great loss of myelinated fibers. In this case here, there's a shift to the left,
which suggests that there may be regeneration of some ones which don't attain their normal
diameter, regenerating small diameter myelinated fibers.

The third measure to detect neuropathy is the electrophysiologicat studies. You may not be
able to see this too well. This is a French study done in 1986. These were for patients who
were receiving the drug not for leprosy, but for a variety of dermatological disorders. The
control value is 16. Much of the actual involvement here is the sensory nerve action
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notential. As it is an axonal neuropathy, this is the most sensitive test. Nerve conductions
studies, both motor and sensory, are probably unaffected in axonal neuropathies.

This study here shows 16, and values as low as 5, 3.5. Then the cormrelation with
symptomatology is in here. Then on the right, there is the cumulative, the total dose given to
the patient. As you can see, one patient has a fotal dose of nine grams. That would be 100
milligrams per day for three months.

Now, the next slide - if sersory nerve action potentials are recorded, then the frequency of
thalidomide neuropathy -- and these are recent figures for non-leprosy disorders -- is at least
21 percent. The idea of doing this is to detect subclinical neuropathy. The other features,
there is no minimum dosage below which it is safe to give the drug. It is not due to a
hypersensitivity. A study suggests genetic factors are not significant. Although these
features 1 should say may not be clearly significant, they may be important, but the latest
paper suggests that they are not significant. So really, in conclusion, the chances of
developing a neuropathy are unpredictable.

The prognosis if the drug is stopped, the motor and pyramidal involvement is reversible, but
the sensory loss is permanent in 50 percent of cases. Not only that, the patient was left with
a persistent, painful paresthesia which were painful and disabling. According to Dr.
LeQuesne -- her married name, she was Dr. Fullerton -- these were the most distressing
things about the drug.

Now, according 1o the published literature, and to my attempts to look through it, none of
these features -- clinical, pathological, or electrophysiological -- have been applied to
patients with leprosy with erythema nodosum leprosum. The frequency of the neuropathy is
reported as less than | percent.

The next slide is not a very good slide -- you've seen better -- of erythema nodosum. It's a
chronic, intractable condition. It's recurrent. It differs from erythema nodosum in being
generalized.

Personaily, the first case of erythema nodosum { saw was back in New Zealand, where [
qualified. A child came into the ward, and had lumps on the leg. I didn't think that was very
significant. I was going to send him home. Fortunately, a consultant turned up, and said,
that's erythema nodosum, X-rayed his chest, and he had a going focus of tuberculosis, and he
never stopped reminding me of the mistake I made.

PPy

The second ¢ cﬂpcuwu'.-\.. with ¢ eIy thema nodosum came when 1 went o nuscua tg do 16}_.11‘05:'[
work. [ had been there about three months, I think, and I was called into the general hospital.
A patient was there who had erythema nodosum ~ I couid pick that - and it was
generalized. It was all over the body. But the penny didn't drop. I said, this patient has
sarcoidosis. About six months later, this person turned up in the leprosarium. She knew she

had lamenow amd whan T svaminad har cha had thickar namas and tha Aiaonaoio e
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So over the years, I've thought about this in the salutary lessons to cover my embarrassment.
The point is this, that, one, erythema nodosum leprosum is a generalized condition. It's not
confined to the legs. The second thing is that the hospital staff -- and to me, who was
suppused to be able to diagnose it -- it wasn't immediately recognized as leprosy.

Now, then erythema nodosum leprosum comes on, the viable bacterial count drops to zero,
the morphological index. The thickening, the infiltration regresses. A patient with ENL is
not recognized in the community as having leprosy.

Now, you'll hear tomorrow about the treatment of ENL and the fact that patients can live a
normal life. So this is one feature of the discase, that they can appear as normal, and not
recognizable. So they have none of the stigmata of leprosy.

Now, Dr. Wilkin made 2 very impeortant point in that he distinguished between ENL lesions
and the systemic manifestations. A lot has been written about the systemic manifestations of
ENL, the uveitis, the oculitus, the neuritis, the nephritis leading to amyloidosis. But none of
these conditions were substantiated at the meeting last week. The efficacy of the drug was
for cutaneous ENL and the accompanying fever, so we're recommending a drug against a
condition which is not life-threatening.

My experience with seven patients in North Nigeria, and seven in Tanzania -- I worked in
leprosy for about four and a half years. You will notice the numbers are very small. The
frequency of ENL in Africa is less than in the United States, because the lepromatous/non-
lepromatous ratio is much lower, the lepromatous rate in Africa,

Wevertheless, I think these figures have some credibility because, in Nigeria, we had a very
exiensive ouipaileni viilage-iype sysiem, and one was abie (0 monifor the iepromatous cases
there being treated as outpatients, because the condition was uncomplicated.

Se our figures are much lower, butI think they have a certain amount of accuracy. We
would say that the frequency is about 3 percent of lepromatous cases.
Now, you'll see that 10 of them, on clinical examination, had ng evidence of sens s.
This means that a patient fo ENL who is given thalidomide runs the risk of developing an
intractable neuropathy, which they would not have pot fiom the disease.

Four had sensory loss. One of these had atrophic ulcer, and the other one had mutilation of
the extremities. This raised another |rnn0rtant nnmt The nuhhc nercenfmn of ]enmw ixofa
harrifving disease with people WIthm]t f'nper‘: or toes, wﬁh sares an the:r feet, nlr‘emhg ns,
trophlc ulceratlons, blmdness from comca] insensitivity, and associated paralySls of the
facial nerve. As you can see, none of these are occurring, or rarely, in patients with ENL. So
thalidomide is not going to prevent the main reason why leprosy is a serious disease.

However, thi
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distinction may be difficult, because invariably in leprosy, superficial sensory loss occurs.

These are distinctive symptoms, and these are not personally observed and not recorded in
the literature. Cramp-like pains in the calf. All sensory modalities can be affected, so ataxia
can be distinctive. The reflexes can be lost, but in less than 50 percent. Then if the drug is
given for a prolonged period, you get this distinctive muscle paralysis.

However, having said all that, the most important thing is the simple clinical examination of
the peripheral nervous system before the drug is started. Last week, we saw a chart from the
Hansen's Disease Center, and there was no record of the baseline or any progress of sensory
loss. This is because leprosy is treated as a dermatological disorder, without emphasis on the
nervous system.

Any deterioration over weeks or months must be due to the drug, because sensory loss due
to lepromatous leprosy is insidious, and unlikely to occur over a short period. We know this
from Gerhard Hansen's original observations back in 1895,

Now, what is the reason why leprosy patients have not developed thalidomide neuropathy in
less than 1 percent? One of the reasons is that the reflexes have been preserved, according to
Waters. However, as you car sce, it's only absent in 10 out of 22 patients. There wili be
retention of the reflexes if the pyramidal tract is invoived. In a review articie back in the
1960s, absence wasn't regarded as a diagnostic sign. In a recent patient with AIDS who

developed a neuropathy, they were preserved.

e Ll -

I think an important feature is the next slide. This patient had a sura l nerve bmpsy The
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Now, anocther reason is because the disease has destroyed parts of the nervous system. Well,
we know that there are no records of the type of sensory loss, or the precise reason. This was
a comment published in JAMA.

The third reasan is that, in an editorial, a signed editorial in Lancet of 1994 the thalidomide
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neuropathy refers to this even after careful study. Yet this reference was in 1969. It refers to
motor nerve conduction studies in the ulpa nerve, and as we see, the distal axon neuropathy
would be the one which is most severely affected.

Now, the UK. guidelines for the dispensing of thalidomide have
the IT K. There is an information sheet which accurs here, and the patient is warmed., if‘ygl
get pins and needles, you must stop thalidomide immediately, and in the accompanying
article, where there is a common and often irreversible side effect. Dr. Floeter is going to
talk about these in relation, so I'll go on to the next. The idea is that stopping it may offer

recovery.

The labeling contains thalidomide, but no warning of the risk of nerve damage on the label.
The responsibility is for the doctor giving the drug.
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We go back to this patient number four, patient number nine, who had sural nerve action
potentials recorded. However, when the drug was stopped, even after a year these did not
recover, and there was a persistence of sensory symptoms. So in these two cases, even under
optimal conditions, the drug symptoms still persist.

Now, I was so concerned about the fact that the patients were not being warned about
thalidomide neuropathy, because it wasn't mentioned in Dr. Jacobson's article, that much of
what I've said was published in the Carville Star, a famous journal which was started by a
Hansen's disease patient, so the patients would have to get directly the dangers because I
was so concerned.

Finally, in summary, thalidomide neuropathy has not been excluded, The main measures —
clinical, pathotogical, and elecirophysiology -- have not been utilized. Even if the UK.
guidelines were adopted, it would be very ditticult to use them for patients with ENL
because, even 1f they have no objective sensory loss, they do get paresthesia, pins and
needles, they bang their nerves, and they're likely to get pins and needles. There's no
fundamental knowledge about the pathology or the electrophysiological studies in patients
with ENL, and that would make interpretation difficult.

hank you.
{Applause.)

DR. BIRNKRANT: Our next speaker is Dr. Tucker Patterson from the National Center for

Toxicological Research. He will present his research results in primates exposed to
thalidamide

R L0 SR it en

DR. PATTERSON: Thank you, Debbie.

1 would like first to thank Steve and Terry for the opportunity to speak with you today. Iam
always [ooking for an excuse to leave Arkansas during the summer.

I'm going to throw a monkey wrench into things -- no pun intended -- and switch gears a
littte bit, and talk about an animal study instead of a clinical stady. But this project is about
two years in the making. We've been interested in our laboratory for a few years, looking at
the antivirals used to treat AIDS.

About two years ago, we made some phone calls, maybe hoping for a new drug that may be
coming out to test in our primate in hopes of developing some type of animal model for
peripheral neuropathy. Someone said, well, have you thought about looking at thalidomide?
We said, well, should we? So this is kind of a culmination of that work.

I'm going to present to you the data that we have so far. Like I said, this has been two years
in the making, and this data is, I guess, hot off the press, so to speak, so hot we haven't even
got our hands on some of the data yet. We're still waiting on it to come in, but I will present
to you what we do have, and show you what we're continuing to analyze.
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For lack of a better title, the neurclogical testing of primates, and like T said, trying to rea!ly
develon -- stenning out on a limb_ 1 think. would be what Dr. Schaumburg would say -
S T RAME “TTrrette v e ? A - o S

trying to develop a peripheral neuropathy model in an animal. Most of the work was done in
our primate colony 2t NCTR, and that is located in Arkansas, although some of you that
have traveled down county road to our facility may argue that point. We do have a primate
colony there, which houses a little over 100 primates, where we can do several different
hehavioral parameters, testmo of the mgn!r_evq

So what we wanted to do, of course while we're here this afternoon, because there are two
things that limit the use of thalidomide that we know of -- the neurotoxicity and of course
the teratogenicity -- the incidence has been as low as .5 percent reported in the literature, or
as high as 60 percent. This seems to be a cumulative dosage or a time factor. So we wanted
to try to implement both a high dose and a chronic study in our animals, to see if we could
induce neuropathy.

Why use the rhesus monkey? Of course, its comparable teratogenic doses, the rhesus
moinkey has — about a one milligram per kilogram will cause embryopathies similar to
what's in humans. But of course, even though this drug has been around for 44 years, there
were not really any well-defined toxicity, especially neurotoxicity, studies done. When 1
looked at the literature, I was very surprised with the lack of the data that was there. So we
had to try to come up with a very comprehensive study. We wanted to make this -- and
hopefully it will be, when we're finished with all the data -- a very comprehensive study on
thalidomide.

From the literature that is there, the monkey may be the most sensitive species to use. It's
been very hard to produce peripheral neuropathy in other animal models, as Dr. Schaumburg
talked about, with the rat very resistant to a lot of the drugs, and not showing any effects of
neuropathy.

Also, the animal, the rhesus monkey, allows us to measure very complex behaviors. We
have the operant test batiery that's set up there at the NCTR, and I'll talk about that a little bit
more fater, but it allows us to measure very selective behavioral alterations. We wanted to
look at the neurotoxicity and neural behavioral effects of the chronic treatment of
thalidomide in our monkeys.

Our model, we had six contro} animals, and five animals on a low dose or a high dose of
thalidomide. Again, as I talked about before, a lot of these variables were unknown, so we
did do a preliminary study before this chronic treaiment was started, to see what type of
doses we could get away wiih in the monkey. We didn't know if the monkey would be
totally sedated, and net respond to the operant test battery. Also, we wanted to see if we
could achieve clinically relevant plasma concentrations with thalidomide in our monkeys.

We found that 10 milligrams per kilogram per day Bave us very good plasma concentrations

t:qulvalcm o what you 5¢¢ in the uuub, 50 dilywucrc between one and iwo mlcrograms per

mi. p(‘.'d.l( plasma LDHLUH[[dllOHS with a 10 mungram per Knogram per c:ay dose in the
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monkey.

Then we tried to push the ceiling there, as we typically do in toxicity studies, trying a
clinically relevant concentration, and then seeing what we can get away with. So we went 10
times higher than that, and gave 100 milligrams per kilogram per day. I'll show you some of
the plasma data in just a minute, but we were able to get away with once-a-day dosing with
these animals.

What do we want to look at? We tried to look at as many paramefers as we possibly could,
not only at the NCTR, but with some collaborators that we have outside the NCTR. Of
course, our behavioral assessments -- how do you detect a peripheral neuropathy in a
monkey? Of course, electrophysiology studies, as well as the neuropathy, are indicators of
neuropathy, but also are behavioral assessments, as [ have listed at the top. We wanted to
look at blood chemistry and hematology. Not a lot of that has been reporied in the literature.,
Someone talked this morning about the lymphocyte subpopulation, and we're also
examining that parameter. Sperm analysis, pancreative analysis, we have the ability to do
therc, and also looking at metabolites of thalidomide.

With our operant test battery, we can Jook at five different aspects of CNS function:
moftivation, cofor and position discrimination, time estimation, shorf-term memory, and
attention, and learning. Of course, initiaily I was concerned about the sedative properties of
thalidomide, and were these animals going to be so drowsy or lethargic that they wouldn't be
able to perform on the OTB?

The:sc animals are tested about 50 minutes 2 day, Monday through Friday, in the operant test

l'y These DATAICLETS 40 cxdnuncu lk )”JU. =11 llld.l art dﬂlﬂldl lb not lelleCU {hat’ S
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g i 18 10 (Cll'.‘:l.rt 11 &1l g U-H.].Kzlt;lll dedlliCLClb LLEd.l COE dlLCI llld.l OU ll!bl we tesi UIU
anirnal 1o see if they are motivated, see if they are willing 1o work for a food reward. We
saw no differences there in motivation. This data is still being analyzed. Actually, we were
looking at it Friday, that some of the statistics were just coming out. But right now, we don't
see really any predominant effects of thalidoemide on these parameters of behavior.

Ao Far ac eir nnlasma data is concerned we were real nleacod \'nhh that Tha valinwar r--"mhnln
L Bl do UWE Prcotiio Gali 1o CUTIVOITICU, Wh vwblo ival phodboud Vel et 300§ Ciiow SYTRO0I3

down here are the mean of the five animals, plus the standard deviation error bars there. The
red at the top are our high-dose animals. We have -- which 1'll show you that data in the next
slide -- 'we had one animal that was a little bit of an outlier in the low dose. But we're very
pleased with the concentrations that we're able to achieve in the animal. Also, you see that

itle P‘rp-rh; consietent over a 24-hour peﬂgn:l__

This data was collected around 15 weeks into the study. These animals were dosed for 18
weeks, and most of this data is at 15 weeks. We did spot check periodically along the way to
see what type of concentrations we were getting, They all fell in this range by about three
weelks after dosing. '

'Ph- ie a verv huev clida bhutt
A sn ‘,lh’u Tl § WU v ALY &
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symbol represents a different animal. You can see, we had the one animal here in the low
dose. That was a little bit high for the low dose, but everybody else was grouped pretty
tightly. So this kind of answers one of the questions, I think, posed to one of the speakers
this morning about pharmacckinetics in different species. We were able to achieve clinically
relevant -- you'll see typicaily in humans about a one to two microgram pet naL. heat plasma
concentrations. It was pretty linear. We were anywhere from 10 to 15 micrograms per mL
here with the high dose.

1 want to tell you a little bit our dosing procedure. We did use an HCL citrate buffered
vehicle, because thalidomide does undergo hydrolysis, even at a neutral pH. We tested this,
and it was stable for up to 21 days in the refrigerator. We mixed this thalidomide suspension
with corn syrup to mask the taste to the monkeys. We found out we could get away with
about 100 milligrams per mL concentration. Anything higher than that, and the monkeys
seemed fo have a taste aversion to it.

Some of these animals, like the high-dose groups -- we had 10 kilogram animals, so they're
getting as much as one gram of thalidomide per day. This is over 18 weeks. So a cumulative
dose is anywhere from 100 to 125 grams during the study,

The next thing we wanted to do was look at electrophysiology in these animals that were
being treated. These animals served as their own controls before the study began, but also,
we did have a control group that we did the electrophysiology on.

We looked at perineal and sural nerve velocities, as well as amplitudes. But by far the most
sensitive, or most consistent measure, I shouid say, that we had was the F-wave. You see the
basejine here is around 17. There was about a 5 percent proiongation of the F-wave. The
nerve was stimuiaied at the ankle, and the measurement was taken at the extensor digitorum
brevis. A slight prolongation there, you sec with their high dose. I would see a similar trend.
If you look at the control animals, it was about 17 for each parameter. You sec that it took
out to 17 weeks before we did start seeing something.

L7 abis samd rliam #n ot b neamidad Al b bLin Joitn _pad Al 2t 1Y L u
YY LI UL BLRLIE IV BCL LUU CALLL AUl HUD Udy YOl =—tla 1> atioul 4 1 £ pCILUl]L
el nin v ndl nan AF fha T _taranrs [RAYS SRR WY GEU [P Ry [OU N U S R S s S ____.r- e
FPIOIONEAauUo o1 NG r'-wavao ~ Uilil Our umlutugu.-ai dildly iy 1h UOIK, LU 500 L Uldl CONITNG

it. We have had some studies in the past in rats, where we're trying m look at peripherat
neuropathy, that the histological analy51s was the only thing that actually confirmed the
peripheral neuropathy, that no behavioral alierations were seen.

These ara our annlvqpe in nrogress, We're still lookino at the hehavinral data Ac T eaid
A AW Y PRA W WA s A r ubl‘-’ AN wrRiaR v\l-“llb WA ALY LALLM T VS EGRS WELARREL f R § WJULLLE
hefara, the nrpllmlnnr\: data lonke like there ic not really much af an affect in the nmaranf tact
[eLm) R0 vy 4 Seanallilinl Y = RS VR ATGdRy Lhnawal UL i WRaAe xid e ECAIIY U -

battery with both doses of thalidomide. Lymphocyte surface markers are being examined,
especially the CD26 and CD54. We're interested in these biomarkers because Dr. Neubert at
the Free University of Berlin has shown in marmosets that there is some alterations with
these biomarkers. We want to see if we can replicate that in the rhesus, or is this something

thatf ig eneriec.cnecific? Alea nur hictalnoical analvgic we'ra waifine an that ta coma haclk

t1al 15 speCIes-sPOCHIC £ ALSC, OUF RISICIOEICH anatYsls, WL Te Walling on nal 1o ¢ome dDack,
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Also, our colleagues at the Division of Drug Analysis in St. Louis are looking at the
metabolites in the plasma forensics. They also looked at the parent compound and the
antimeric ratio. They did see a slight predomination of the R over the 8 in the plasma of
these animals. This was a racemic mixture of thalidomide that was given to the animals,
supplied to us by Celgene. We sent it to the Division of Drug Analysis in St. Louis to
confirm the purity. They checked it against their gold standard, and it was 100 percent pure.

Also, some pancreatic analysis that we're doing, because we do have that capability there,
someone interested in our institution in that, looking at some mutations or some epigenetic
effects.

So right now, a very conservative conclusion, that we are able to achieve clinically relevant
concentrations in our primates with thalidomide, and also very high levels of thalidomide.
Interestingly enough, I never saw any signs of sedation or drowsiness or lethargy in these
animals, even with the high dose. These are very well above clinically relevant
concentrations, and we were kind of surprised about that. But also, there has been some

studies that have shown about two grams per kilograms in a dog could not cause drowsiness.

So maybe it's something to do with species, or just the animal itself.

There is a slight prolongation of the F-wave. The data suggest a trend in that. We're hoping
the histoiogy wiii back us up in there. There are reaily no overt signs of sedation or toxicity
at this point with these clinically relevant plasma concentrations.

Just to give you an idea of the people involved in this project, hopefully we tried to
impiement some of what Dr. Woodcock talked about this moming, trying o garnish as

[ __:'______L -ra

ation as we pua.‘:ll.)ly can from these siudies. We had a neurologisi from the VA
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A colleague at Morgan State University there in Baltimore is looking at lymphocyte
subpopulation for us. Also, our colleagues at CDER -- as [ said, this project would have
never gotten off the ground, probably, without discussions with Dr. Birnkrant and her

colleagues at CDER, and also in-house with our Molecular Epidemiclogy Group and
athalogy in NIOSH
Pathology in NIOSH.

I'd like to acknowledge specific people involved, Dr. Siikker, our division director, and Dr.
Paul, our behavioralist, and also Mr. Glenn Newport. Without him, there's no way that [
could have dosed 600 monkey biscuits 2 week by myself for this project.

Thank you.

{Applause.)

DR. BIRNKRANT: We look forward to the rest of the results when they become available.

Our next speaker is Dr. Mary Floeter from NIH, specifically the Nationai Institute of
Neurological Disorders and Stroke. The title of her talk is "Monitoring for Peripheral
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DR. FLOETER: I think the preceding speakers have made it quite clear that peripheral
neuropathy is a very concerning side effect of thalidomide treatment. The goal of monitoring i
is to try and detect peripheral neuropathy early on, while there is still a possibility that it

might he raysraihla
HREIM UL iuvuioiui,

There are three components to monitoring for peripheral neuropathy, and 1 think they're all
quite important. First, patients themselves need to keep track of whether they are
experiencing any symptoms of neuropathy. Physicians that follow them need to perform
serial neurologic examinations, and this includes, very importantly, baseline examinations,
Lastly, there are adiunctive physiologic studies,

The first component, self-monitoring for symptoms, has a number of advantages. As Dr.
Schaumburg pointed out, symptoms are typically the first sign of a toxic peripheral
neurapathy, and this is potentially the most sensitive parameters. Patients are continually
aware of their own physical state, and are essentially monitoring continuously. On the other
hand, they need to know what to look for as a sign of developing neuropathy, and they need
to know what to do if they should begin to experience these symptoms.

Another disadvantage is that this is a subjective sort of monitoring, and there are some
patients who are stoic, other patients who may play down symptoms of neuropathy, and still
others that become hypersensitive to normal sensations, and may feel that these are signs of
peripheral neuropathy.

The symptoms that patients should look for are those that occur quite early on in peripheral
neuropathies. As Dr. Schaumburg mentioned, those are signs that begin in the feet, since

these are typically the longest nerves. Paresthesias may be described as tingling or pins and ‘
needles sensation in the toes; less frequently, loss of sensation. Some patients describe this

as numbness, or the sensation that they're weanng socks,

The symptom of pain in the hands and feet was described in these studies by Fullerton early
o, but seems to be much less of a common symptom in the more recent studies that have
used thalidomide for dermatologic conditions. Painful muscle cramps in the toes and feet are
also a sign that patients need to be aware of. Weakness is uncommon bacause it's a relatively
late sign of peripheral neuropathy, and there have been case reports of patients who
developed impotence which was attributed to neuropathy from thalidomide.

The second component of monitoring is sural ncurclogic exams. The advantage of this is f
that it's performed by a physician and not the patient, therefore it's subjective. But the patient
needs to come in for a visit, and any symptoms that develop in the interim are unlikely to be
picked up. The physician who examines the patient needs to spend an extra four or five :
minutes doing those componenis of the neurologic exam that may provide signs of :
peripheral neuropathy. ;
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The object is not to do a complete neurclogic exam, but really to focus in on those parts of
the neurologic exam which become abnormatl early on in peripheral neuropathy. The
sensation, the strength, and the deep tendon reflexes need to be examined. As we have
heard, it's primarily a large fiber neuropathy. An early sensory lost may be the loss of
vibratory sensation on the great toe, or ability to detect movement of the distal joint of the
toe. Loss of light touch and pin prick tends not to be an early symptom, but may be picked
up as a sign of peripheral neuropathy.

In advanced peripheral neuropathy due to thalidomide, proximal weakness has been
described. Early on, physicians should look for weakness in distal muscles. These are not
commonly muscles, I think, that are tested, but asking patients to spread their toes would he
one example of testing for distal strength. Muscle atrophy and loss of dexterity are actually
fairly late signs of peripheral neuropathy.

Tendon refiexes, if they have been present to begin with, are concerning if they become lost
in the course of treatment with thalidomide. Loss of ankle jerks would tend to occur before
loss of other deep tendon reflexes.

Then the third component of monitoring are physmlogic studies These are like the physica!
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om visit to visit.

These again have the disadvantage that they only pick up abnormalities when they are
performed and they are performed intermittently. The patient needs to see a physician who
isa spemahst in the performance of thebe stud:es In this country, this is typically a

al madicings and rahahilitatinn  with
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A lot of these studies are uncomfortable, and patients don't like to undergo them. They take
time. It's not like a simple blood test or an EKG. A patient may need to put aside an hour or
two for this appointment to assess physiologic studies.

Among the physiologic studies that are commonly performed in patients, some provide maore
information about sensory axons of the nerve. These include sensory nerve conduclion
studies, somatosensory evoked potentials, and quantitative sensory testing. Other
components of physiologic studies are more informative about dysfunction of motor axons
in mixed nerves. These include motor nerve conductions and needle electromyography.

The first time a patient is seen, this entire battery of studies may be appropriate to perform to
determine if there is already an underlying peripheral neuropathy. We've heard that there are
a number of factors that are unexplained about why patients develop thalidomide-induced
neuropathy. It is quite possible that onc risk factor may be patients who already have a
peripheral neuropathy may be more susceptible to the effects of thalidomide,

In thalidomide-induced neuropathy, just combining a large number of studies, the most
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Quantitative sensory testing is the modality that has really not been very well assessed for
plcklng up thalidomide-induced neuropathy because it is a form of testing that has really

PR A lnae dannda

become prU[mm:[u um_y' it the last decade.

Now, based on my experience with patients over the last five years coming through the
EMG lab, the studies that are most uncomfortable are needle EMG. It involves sticking a
needle in the muscle. The sensory nerve conduction studies and evoked potentials, which
involve pasting wirc onto the surface of the skin and applying electric shocks overlying the

SR P S T P S T

NErves are duuduy luuumatcay -- well, are much Ucﬁm tolerated by patients, and are I.Cﬂ.ll_}f
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noi as uncomfoniable. Guantitative sensory testing is esscitially painless. It's a litile bit

boring, but that's really the only complaint that patients have.

The sensory studies are really not completely overlapping. They assess just different
components of the nervous system. Sensory nerve conduction studies assess the sensory

nerva action notential, ar APc from the most digtal nartion of the nerve. So. for examnla
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wea mav 7an the wrist and measure the sencorv notential from the index fincer
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Somatosensory evoked potentials assess the conduction from the peripheral nerve to the
brain. So we may, for example, zap the wrist hundreds of times, and record the average on
EEG electrodes which are placed over the scalp. So anatomically, it's assessing the full
length of the sensary pathway to the brain.

Quantitative sensory testing involves applying controlied thermal or vibratory or electrical

stimuli to the lens. Patients go through a set algorithm to say whether or not they perceive it.

So this test involves not only the peripheral conduction, central conduction, but also the
cognitive processing of the patient.

The measure that has been of the greatest interest in thalidomide neuropathy are sensory
nerve action potentials. From the sensory nerve action potentials, there are two parameters
that can be measured, the conduction velocity and the amplitude of the response. As our
previous speakers have aliuded to, the conduction velocity is more informative about the
status of the myelination, rather than the number of functioning axons. This measurement,
however, is quite consistent from lab to lab. Most labs get fairly similar values for
conduction velocities.

Amplitude is a much better measurement of the status of the sensory axons, recording the
size of the action potential through the skin of primarily the largest sensory fibers. These
fibers may be the ones that are more susceptible to peripheral neuropathy. Unfortunately,
this measurement is very variable. There is a wide range of variability among normal
individuals, and this may reflect differences in the anatomy of the peripheral cutaneous
enervation.
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vanablhty One rc[ates to the technical factors of the lab. The size of the disk that we take to
the surface will allow a pickup of different amounts of the peripheral nerve action potential.
The number of inches between where we record and stimulate wilt have a large effect on the

' amplitude that's measured.
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potentials. Because we'te measuring the potential through the skin, if a patlent develops
peripheral edema, we may lose our ability to detect the potential, and the patient may appear
to have developed a neuropathy. There are differences related to the skill level, and the
compulsion of the physician who is performing the test, as well as the trial-to-trial variability
that avicte

In studies that have looked at normal individuals and trial-to-trial variability, the differences
in sensory nerve action potential amplitudes may be as great as 30 percent. This is in normal
subjects in which there has not been any therapeutic intervention.

For this reason, m intcal neurophysiologists are really quite conservative before calling
a drop in & sensory nerve action amplitude. The rule of thumb that has reall
universally applied is that the amplitude must drop by 50 percent before it is nsndered to
be abnormal.
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Now, the suggestion has been made in 1994 by Gardner-Medwin, specifically in relationship
to thalidomide-induced neuropathy, that we may be able to reduce some of this variability
by creating an index which is a summation of at least three sensory nerve action potentials.
We refer to this as the SNAP-3, although that was not Gardner-Medwin's terminology.

This measure was proposed based on 2 retrospective look at patients treated over 10 years
with thalidomide who all had nerve conduction studies performed by the same neurologist,
presumably Gardner-Medwin. This index of three sensory nerve action potentials was found
to drop by at teast 40 percent in all of the patients who developed paresthesias. That is the
basis for this 40 percent drop of three SNAPs that has been suggested as a criteria for
development of peripheral neuropathy.

Gardner-Medwin also noted that if patients developed even a 30 percent drop in baseline,
this was suspicious, and there may be cases of patients who should be followed more
closely. :

Based on this retrospective view, the U.K. gnidelines were formulated, as has already been
referred to. Of the three components of monitoring, the decision for self-monitoring is that
patients should just stop medication if paresthesias develop. Serial neurologic exams should
be performed at at least monthly intervals for the first three months. There was no
recommendation of how frequently they should be performed thereafter.
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sensory nerve aciion poientiais io provide an idea of how variable they would be in an
individual patient. Of course, it goes without saying that to decrease variability, these studies
should be performed in the same lab, and if at all possible, by the same physician. -

Follow—up studies were recommended ever},r six months or 10- -gram increment in total dose.
This 10- gram increment in total uOSv“;, I would like to point out, is based on their experience
with patients who primarily received intermittent treatment, usually for one month or two
months. Many of the patients were not on long-term, continuous treatment. Those patients
that were often were on very small doses, seven milligrams to 100 milligrams per day in
some cases.

1 ihink ihai ihere are iwo questlo ns ihai ihese gumclmes leave siill unanswered. T ncy are
really quiie reasonable guidelines based on the data ihat is known to date, bui they bring up
points that really need to be addressed in future clinical studies. That is, really, what is the
best way to define probable ncuropathy? If patients develop symptoms alone, is that a
peripheral neuropathy? The gold standard, of course, would be a nerve biopsy. Is this alone
an indication that drugs should be discontinued?

What hannanc if 2 natient hac np cumntnmae and davelans a dran in the sencory nerve ac
v nal 2appens 1T a pallent nas no symploms, ana ¢eve:ips a Grop in the SEnsSory neIve ac

potential? In Gardner-Medwin's paper, this was described as a putative subclinical
neuropathy, but given that there is so much variability in the detection of sensory nerve
action potentials, I think we need to be very cautious before considering that this drop alone
is a sign of peripheral neuropathy.

Then the nnpc[lnn 1 fhlnl( that rpn”\) needs to he looked at in fisture © wdieg ig do
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abnormalities occur in a predlctab]c sequence, as has been described in further toxic
neuropathy? First, patients usually develop symptoms. Then the signs of a peripheral
neuropathy begin to develop. At some interval which is really undetermined, there then
becomes a decline in the neurophysiologic studies.

It has been suggested that in thalidomide nenropathy, that this drop in nerve conduction

studies may precedc the development of symptoms. This would be a highly unusual

- sequence of development of abnormalities in an acquired toxic neuropathy.

So I will close by saying that, as we do clinical trials to assess the efficacy of thalidomide
for clinical conditions, we need also to continually look at the question of whether we can
adequately monitor for development of peripheral nevropathy.

(Applause.}
DR. BIRNKRANT: Thank you very much.
We will open it up to questions. We can allot about five minutes to questions. You don't

necessarily have to fill out the pink sheets. You can come up to the microphones which are
in the aisles.
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DR. SHANNON: My name is Shannon, from the Gillis W. Long Hansen's Discase Center. T
direct my question to Dr. Patterson.
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rding unhydrohzed rhahdom1de in onkey em en at this point? |

DR. PATTERSON: No, we haven't looked at that. We have looked at just sperm motility
and function, and some different mitochondrial markers. But we didn't look at if there was

thalidnmida nrocant naroa
Naaaocmiae Pivotdiy pol ot

DR. MOORE: Cynthia Moore from CDC.

[ think this is more a comment. Today several times it's been mentioned that no pregnancies
occurred in clinical trials or in treatment of ENL patients. [ want to note that these trials had
small numbers of patients in them, and there are very few female ENL patients being
treated. We're lggkmfr at sa small numbers, and wnhm those small num her orouns even a

e it Sy SESARE il ERReL RS Y

smaller group of women who actually could get pregnant.

I feel like there has been an inference here that this drug has been safely used in women of
childbearing potential. We look at the Accutane data, in which there were a little over one
per {,000 person-years of pregnancy or contraceptive failure. With these small numbers, we
wouldn't necessarily expect to have seen pregnancies yet in the data that's been presented.

[ don't know if you want to cornment.

DR. BIRNKRANT: In the AIDS clinical trials, women of childbearing potential are allowed
to enroll. It's just that it's difficult to recruit those patients into clinical trials in general. From
our database, we've allowed over the years 72 HIV-infected women, the majority of whom
have been of childbearing age. But as you saw from that pie chart, the majority, or
approximately half, were surgically sterilized. So you do bring up a good point.

DR. MOORE: In the ENL patients, those precautions were pretty extraordinary.
DR. BIRNKRANT: Thank you.

DR. LONG: My name is Iris Long I'm with AIDS Coalition to Unleash Power, ACT
UP/MNew York.

1'd like to know, Dr. Birnkrant, how your pamphlet will deal with the neuropathy part of the
side effects? You didn't show that. Obviousiy, if's a significant probiem, especially with
people with AIDS who have taken drugs that affect neuropathy, in addition to HIV
neuropathy.
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DR, BIRNKRANT: You raise a very good point. In our sacond printing of our hrachure, we
have actually elaborated upon the neurological side effects of the drug, and we do have
extensive wording and wamings about the neurotoxic potential of the drug

DR. PONCELET: Hi. I'm Ann Poncelet. I'm a neurologist from the University of California
in San Francisco. 1 had two questions, and the first | wanted to direct to Dr. Patterson about

the nerve conduction studies in the monkeys.

The one concern that [ had is, you mentioned the one change was found in the F-wave
studies. That usually, in humans anyway, we interpret as a problem with proximal
conduction in motor nerves. In thalidomide neurotoxicity in humans, our thought is that it's
an axonal sensory process that begins distally, not proximally. How accurately may this

DR. PATTERSON: Yes, that's a pood question. We are trying to back this up histologically.
A lot of the data, especizlly the conduction velocities and amplitudes in our animals, I think
it's similar in humans, that there is a lot of variability there, and it's just hard to make sense
out of, I don’t know if just the animal models -- according to Dr. Schaumburg, I'm sure he
would say that they are more resistant to showing an effect of the neuropathy.

We have taken the sural nerve to look at different markers to see if we can see an effect with
some more sensitive markers besides electrophysiology. We know that electrophys is not the
most sensitive measurement that we have.

DR. PONCELET: The second question I had was for Dr. Floeter, with regard to the Gardner
article. When | read that article, one of the questions that came up is, when they did the
summation of the sensory nerve action potentials, they were looking at sural, median, and
ulnar sensory nerve action potentials. I just was kind of somewhat surprised that that was a
more consistent reflection of a change, since the upper extremity sensory nerve action
potentials would be less likely to reflect neurotoxicity, again in thalidomide neuropathy.

‘What were your thoughts about that?

DR. FLOETER: Yes, I think that most of the studies before that time have really focused on
the sural nerve action potential, because that's the most distal nerve that people commonly
study in the feet. The index that they describe has a normalization factor for each nerve. So
if the sural nerve drops by 50 percent of the three there, then it contributes -- whatever, 50
percent divided by 3 -- to the drop in the SNAPs.

We have actually wondered about the involvement of using the median nerve, since carpal
tunnel syndrome is so common, and an incidental carpal tunne! syndrome may imitially
present with tingling in the fingers, and being mistaken for a development of a toxic
neuropathy. So in the patients that we study, we have actually been trying to do four or five
sensory nerves, and have been iooking prospectively at combinations of different nerves to
see if they are in fact more reliable.
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We have also been looking in a cohort of older patients, to match one of the cohorts that is
being studied by the Cancer Institute, to see if this sort of variability of 40 percent can be
seen in normal subjects. Now, that's about nine months into a longitudinal study, in which
the subjects are being studied every three months, but there are occasional patients who have
a 40 percent change in that summation of three SNAPs or four SNAPs.

So I think that you probably come from the same school as 1 do, where we interpret the
nerve conduction studies as a continuation of our neurologic exam. We're very skeptical if
there is a change in the numbers, and the patients seem to be perfectly fine in terms of
symptoms and objective signs.

DR. PONCELET: Thank you.
DR. BIRNKRANT: One last question.
DR. LARD: Sheryl Lard, FDA.

I have a question for Dr. Patterson. You mentioned in a previous marmoset study that CD26
expression changed. Did that go up or down, and what subsets were involved?
DR. PATTERSON: I believe he showed that there was a loss of CD26 on the monocytes,

and [ think maybe even some lymphocyte positive there were some losses. Now, T don't
know what subsets there he was looking at.

DR. CRAWFORD: There may be a possibility of introducing another test. I'd like to know
what the experts here thinic. That's PGP 9.5. It detects axons in dermal nerves, That wouid
be quite easy fo biopsy. I believe Dr. Griffin from Johns Hopkins has done quite a lot of
work, not on thalidomide neuropathies, but on other neuropathies. That would be something
that could be done serially without much disturbance to the patient.

oo 4-.,-.,-.1—...

n't have any experience with that. I think however, though, that
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DR. BIRNKRANT: I want to thank all of the panel members.
We'll take a 10-minute break, and return around 3:20 for the next session. Thank you.

{Recess )
LS =r

DR. MILLS: I'm Jim Mills. I'm from NICHD. I do birth defects research here on NIH
facility. I'd like to welcome you all back to our last session of the day. As you know, this is
on pregnancy and embryopathy. I want to congratulate you on your perseverance here. 1

think it should be well-rewarded. As someone pointed out earlier today, this is the main
event, This 13 the reason we're all hc-c instead of just looking at some notes from some

meeting at the FDA.
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Barbara Hill, who harmacologlst and tox:coioglst at the Center for Drug valuanon

and Research at the FDA She is going to speak to us on characterization of embryopathy

DR. TIILL: Hello. I want to take this opportunity to thank the organizers for inviting me to
—ea i enkn sen thin u..-.—lu-h.-\—. T wWas ﬂr\llﬂf’ {-n O3t o mranantatinm e +hn .--1-..-.-.-..-.4-.......-....4:_... -~
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embryopathy risks assocxated with thalidomide use. This next slide provides an outline of

the topics that [ will cover in this presentation.

The first, just to give a brief historical perspective, followed by a discussion of the
teratogenic effects seen with thalidomide exposure to the fetus; then a brief discussion of the
thalidomide window, which is also referred to as the sensitive period; and then conclude by

discussing some proposed teratogenic mechanisms.

This first slide goes over some historical perspective. Thalidomide was introduced to the

German market as Contergan in 1956 by 2 West German company known as Chemie
Grunenthal_ Tt was marketed in the United Kingdom and other cour

sleening aid, a sedativeshvonotic, The reason whv it became s0 no

In)
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0
because of i 1ts reported prompt action, its iack of hangover effect, and also i
safety. In animal studies, there was no established LD30.

Quickly a target population developed, and that was in pregnant females. The primary
indications for this patient population was as a sedative sleep aid, but it also was prescribed
as an antiemetic to reduce nausea associated with morning sickness.

The availability, as was previously described by Dr. Kelsey, was initially as an over-the-
counter medication. It was available in non-prescription. But then, as reports came in about
potential toxicities, it later was available via prescription.

There was an article published in the Washington Post on July I8, 1994, that described an
occurrence on Christmas Day in 1956. There was a girl bomn in Stolberg, West Germany
without any ears. It was later determined that the father of this little gir] was an employee of
Chemie Grunenthal, and had given samples of this new drug thalidomide to his pregnant
wife to calm her nerves.

This German girl was the first of an estimated 5,000 to 6,000 infants reported with
characteristic thalidomide-induced phocomelia, often accompanied by deformities of
internal organs. That number has increased, as reported in the literature, up to 10,000 to
12,000 infants that were affccted by the phocomelia.

McPBride in 1961 and Lenz in 1962 were the first to document an association between the
maternal thalidomide and the limb defects. This led to thalidomide being withdrawn from !
the world market in 1961.

Page 91 of 119



TN Ty T

—
3

s

s ‘f

P e W e W T an W e

Y AT Rt eV an Y an e Y e W an Ve N Ve A A T A

This next slide goes over a brief description of the teratogenic effects associated with
thalidomide exposure. Thalidomide used during pregnancy could cause phocomelia, as
reported to occur in 20 to 50 percent of women that were using the drug, although I have
seen reports recently that indicate that perhaps the incidence rate could be as high as 90
percent. The startling effect is that this could occur after a single 100 milligram per day dose
of thalidomide.

The characteristic effect seen is stunted, flipper-shaped arms and legs, missing fingers,
absence of the proximal portion of the limb, hands or feet attached to the body by a single,
small, irregularly shaped bone, and in some cases entire absence of limbs.

The sensitive period for thalidomide exposure is commonly identified as occurring from day
34 to 50 after the last menstrual period. Exposure prior to day 35 results in the earliest
thalidomide anomaly, which is ear defects. Exposure in the early part of the window results
in a higher number of arm deformities. Exposure in the later part of the window results in a
higher number of leg deformities. It was established in the literature that there was a good
temporal correlation with the thalidomide-induced deformities and the appearance of the
limb buds.

However, the effects of exposure after day 50 have not been well characterized for
thalidomide. It has been suggested that perhaps exposure in the later portion may be
responsible for some developmental psychological effects. There has been a report in the
literature to suggest that thalidomide exposure may be related to the occurrence of autism as
well, but that has not been well characterized at this point. Much more research is needed in
that area.

in the next two slides, 1 have hsted what I refer to as the thalidomide embryopathy table. A
version of this was shown in Dr. Birnkrant's presentation. This just shows the type of
malformation that is seen after the days of post-menstruation.

I just wanted to highlight that, once again, the earliesi effect is effect on the ear. Then you
see an effect on the thumb. Then laier effects, the first internal organ system that seems to be
affected is the cardiovascuiar system. As was mentioned eariier, it's important to understand
that not only phocomelia effects are seen with thalidomide exposure. There are effects,
distinct effects, on internal organs.

[ ST S, —

Ldtcr exposure resulls in cffect s on the arms, as well as hip dysplasia. There is also
ACTU il later EXposuIes yuu see effecis on

the uuuucuum, then also maliormations o CIts Firact ailg urugcuual tract, and
effects on the gallbladder. Then the later effects for th ¢ phocomelia portion is effects on the
legs. Then the last effect that was seen was the stenosis of the rectum.

AN | PR |

On this next slide, I'd like to go into some background for discussion of the pmposed
u‘:ralogemcuy mechanisms. First, froim a research p‘i‘SpﬁCu'v‘e, I wanted to pm'v'iue 'ycru with
information on the relative order of species sensitivity to thalidomide teratogenicity. That is,
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man is approximately equivalent to monkey in this effect. Monkey is much more sensitive
than the rabbit, which is much, much, much more sensitive than any of the rodent models
that have been examined.

However, it's important to note that in the rodent models, you do not see the characteristic
phocomelia, but you do see an increase in fetal resorption. So therefore, there is a
thalidomide-induced effect in the rodent, just not the characteristic effect that we see in
humans.

To give you an idea of the difference between sensitivity of monkeys and rabbits, is that the
thalidomide syndrome was produced when eight to 10 milligram per kilogram of
thalidomide was administered to monkeys on days 25 to 30, and that rabbits required
administration of 150 miltigram per kilogram of thalidomide on days seven to nine to
produce the characteristic limb defects.

The reason for the chemical and species specificity remains an intriguing pharmacelogic
riddle. It has been mentioned previously thal we do not have an understanding of what is
responsible for the teratogenic effects. Is it the parent compound, thalidomide? Is it
potentially a hydroxylated product formed from cytochrome P450, or one of the many
spontaneous hydrolysis products that 1s formed? We have no 1dea at this point m time.

There was a review conducted by Stephens in 1988 that listed and discussed 24 cellular or
biochemical mechanisms of teratogenesis. The conclusion from this paper was that more
research is required to determine the mechanism of teratogenicity for thalidomide. The
author’s mterpretation of thns results from thls rewcw that there is not encugh ev:dence to

i
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However, based on my review of the literature, I'd like (o piesent wnai I consider ai
three Jeading possibilities in the next several slides.

The first hypothesis T would like to discuss is the neural crest hypothesis that was suggested
in 1973 by McCredle and McBride. In that, they said that there was a relationship between

cuinnly Thara ¢ rritirsl svidenca that hacama
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about that in the previous session. It was also suggested the thahdoml tnhibits th
production of nerve growth factor, in a similar manner that it inhibits the production of
tumor necrosis factor alpha.

toarm S

In this particular paper, they conducted an experiment, and exposed pregnant rabbits to 150
milligram per kilogram per day of thalidomide during their sensitive period, which was days
seven to nine. The nerve supply to the imb buds was examined in four control and 13
treated fetuses on day 29 of gestation. Within the 13 treated fetuses, six of those were not

deformed, two had moderate deformities, and five showed severe deformities.
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The results from this experiment showed that there was a significant reduction in the total
fascicular area, and in 2 number of iarge diameter nerve fibers in all the treated animals.
There was aiso a significant depietion of total fiber nerves in the deformed fetuses compared
with the controls.

The results from this experiment suggested that the failure of primary embryonic limb
growth was due to a drug-induced reduction in the quantity of nervous tissue within the limb
bud. These findings are similar to the quantitative changes described in human aduit subjects
with thaiidomide-indoced peripherai neuropathy.

The second teratogenic proposal I'd like to discuss was proposed by D'Amato in 1994. That
is that thalidomide is teratogenic due to its being an inhibijtor of angiogenesis. It was shown
that thalidomide was an inhibitor of angiogcnesis induced by basic fibroblast growth factor
II] UIC rd.D[JIt CO[IIUdI IH]LJU[JU(.«KCE dbbdy Wﬂdl l[!CbC lllVChnglel'b ﬂlu ln lﬂ]s puDlicauon was
dIld.ly.!.t:U LLIE 511ECLb Ul. bCVEidl thahUUIIllUC dlldl()gb Wllﬂ varymg uegrees OI assomaleu
teratogenicity in this particular assay. The results showed that the antiangiogenic activity
correlated with the teratogenicity, but not with the sedative or the mild immunosuppressive

properties of thalidomide.

The third proposed mechanism T would like to discuss is a very recent one proposed by
Neubert, et 2l in a 1996 publication, which looked at the downregulation of adhesion

receptors after exposure to thalidomide. It has been established in the literature by this
group, as well as others, that exposure to thalidomide causes a downregulation of these
adhesion receptors in peripheral white blood cells. But it was not known if that would

happen in the embryos. It wasn't known if in embryos there was any expression of adhesive
receptors, and if there was what the effects of thalidomide might be on that,

and right be on
So this group of investigators examined the cffect of EM12, which is a thalidomide
derivative and is a very potent teratogen. It's much more potent than thalidomide, but it
exhibits the same spectrum of phocomelic effects. They looked at the effect of EM12 on the

expression of numerous adhesion receptors in the primate, in particular the marmoset
embryos.

What they observed was a dramatic and statistically significant downregulation of several
surface adhesion receptors, which are listed on the slide, on early limb bud cells and on cells
of the heart during early organogenesis of the embryos. This is important in that they saw it
on both bud cells, and in the heart, with the heart being one of the first internal organs to be
affected by thalidomide exposure. This result suggests that the teratogenicity may be due to
altered cell-cell or cell-extracellular matrix interactions.

I would like to discuss what was recently talked about in the popular press, which is the
potential for thalidomide to be a mutagen. There was a "CBS Evening News" special on July
26, 1997 which suggested that there was a potential second-generation effect of thalidomide,
They showed a girl that was born with no thumbs, and only two digits on both hands, whose
father was an apparent thalidomide victim.
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What T would tike to bring to your attention is that this has been discussed in the literature
previous to this CBS special report. The first discussion of it was in an article by McBride,
who was the initial investigator to bring up this proposal. Then that was discussed further in
three additional publications following that by the following investigators shortly after that,
in their opinion, they didn't believe that this was due to second-generation mutagenetic
effects, that since the similarities between the girl's phocomelia and the father's phocomelia

“were exactly the same, that argued more towards an inheritable phocomelia syndrome,

instead of a second-generation effect from thalidomide.

1'd just like to close my presentation with a final thought from a publication by Castilla, et
al., in 1996. In this publication, they made it aware that thalidomide is available in eight of
10 South American countries through leprosy treatment centers. Within those eight
countries, Brazil has the highest prevalence of leprosy. Thalidomide is also available at
some pharmacies in Brazil, not only through leprosy treatment facilities.

Thirty-four cases of thalidomide embryopathy were bom after 1965. This was determined by
a case-reference approach. Thirty-three were born in Drazil, and one born in Argentina. The
conclusions that these authors derived from this review of this information was that there is
a need to define what to look for if this approach is to be truly effective.

I think that is important, to be able to really characterize what types of effects can be
attributed to the thalidomide, and what could be aftributed to a potential inherited
phocomelia effect. That way, we can devise a database to follow potential thalidomide- .
induced phocomelia, and then further down the road determine if the benefit of the use of
thalidomide truly is greater than the risk associated with thalidomide-induced embryopathy.

Thank you for your atienilon.

(Applause.)

DR. MILLS: Thank you, Dr. Hill.

Ohar next snealker is Dr. Chrictine Mauck . who is a medi
L s By, L arsime IVIaucl, Wng 15 a mo
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Evaluation and Research at the FDA. She will speak to
patients taking thalidomide.
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$ on pregnancy prevention in

DR. MAUCK: We've heard several speakers talk today about the risk of pregnancy, and
they have said that we cannot reduce the risk of pregnancy in people taking thalidomide to
zero. I agree with that. What I'm going to talk about is how far we can reduce that risk; and

how feasible it is to try to detect pregnancy early enough to stop the drug and avoid fetal
harm.

Let's start out by talking about who we're worried about. The obvious group is women
taking thalidomide during the sensitive period. This has been defined as 21 to 36 days after
conception, or 35 to 50 days after the Jast menstrual period in 2 woman who has 28-day
cycles. This means that the sensitive period starts one week after a woman has missed her
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period.

The group that we're not sure about is femaie partners of men taking thalidomide. Cindy
Moore and T were just talking that this is a study that really needs to be done, whether there
is thalidomide in ejaculate.

How much do we need to worry about pregnancy? The answer is we need to worry a lot. In
a population of women of childbearing age without a history of infertility, in the absence of
contraception, about 85 percent witl become pregnant in a year.

How good are we at preventing pregnancy? Only surgical removal of the uterus, sustained
abstinence, and documented menopause are 100 percent effective in preventing pregnancy.
Even sterilization is not 100 percent effective. Contraception, including sterilization, can

P NS I SR o S R Y & 10 T 4 J
TEAUCE NC MNSK Q1 Pregnancy vy 3.5 porCellt.
I want to go to the next overhead, but-keep this one because I'll come back to this cne. Go
ahead and switch, and I'll come back to that one.

This is a table that the FDA drew up using information from the next issue of Contraceptive

Techne!egy, which 15 ¢ .-E!’ktl}’ in press Sponsors of gnntrarpph_\;e p;ndu{‘.‘h are haine asked

L1 2ss. SOTS O CONracao
to in¢lude this in their next version of thaairr labeling. What it shows is the various methods of
contraception, and pregnancy rates that can be expected during typical use, which includes
some imperfect use, and the pregnancy rates that can be expected during perfect use. It
divides contraceptives into these categories: sterilization, hormonal methods, intrauterine

devices, barrier methods, herbicides, and natural methods, and no method, which gives us
the 85 percent pregnancy rate.

The most effective methods are the ones in the first three groups, which give you pregnancy
rates of less than 1 percent, which means they prevent pregnancy 99 percent of the time,
even in typical use. You will notice that none of these have the figure of zero.

I just want to point out that the most effective specific methods -- namely, sterilization,
implants, and the copper IUD -- are what have been referred to as verifiable methods, which
means that the clinician can feel assured that the woman is actually using this method. This
is something that I'll come back to in just a second.

Can you go back to that other overhead? We are down to this level. Doubling up, or using
more than one method, can increase the efficacy of contraceptives if methods that aren't that
effective to begin with are being used. There isn't a lot of improvement in some of these
very effective metheds, so doubling up wouldn't really help much.

As we heard earlier, thalidomide doesn't appear to reduce the contraceptive efficacy of
steroids, based on drug interaction studies. There is no reason to expect that thalidomide

would reduce the efficacy of other methods like sterilization or IUDs. However, barriers,

there may be an effect, not of thalidomide, but on the population treated with thalidomide on
the efficacy of barrier methods, because those are the methods that require compliance on
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the part of the user.

I think there are some competing forces at work here. I think that a properly informed
thalidomide user would be very highly motivated to prevent pregnancy. But on the other
hand, if the drug s used in people who may have impaired judgment at times, for one reason
or another, like drug use or sedation or whatever, even their best intentions may go astray,
and they may not be able to comply.

This is what has led to the recommendation for verifiable methods. I agree that that would
reduce the risk of pregnancy the most, if cverybody was using sterilization or implants or
TUDs, but I'm uncomfortable with the idea that that has to be mandated for everyone on
thalidomide, regardless of her personal circumstances.

I do think that emergency contraception should be available to everyone, which brings me to
the next overhead. Emergency contraception used to be called the morning after pill. It's no
longer called that because it's not just pills that work. IUDs work. It's not restricted to the
morning after. Pills can be given up to three days after unprotected intercourse, and the TUD
can be inserted five to seven days after unprotected intercourse, and it's still effective.

Emergency contraception shouid be distinguished from abortifacients, which are given after
a pregnancy has been established.

The typical dose of emergency contraception that is in the form of oral contraceptives is a
double dose of OCs or oral contraceptives 12 hours apart, or a placement of an ITUD. The
¥FDA has gone on record in the Federa! Reglstcr in February of this yea: as saymg that
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Emergency contraception can be used when a woman suspects loss of her contraceptive
praotection. For example, when a condom breaks. [t reduces the likelihood of pregnancy by
75 percent. I do feel that it should be immediately available -- in other words, givento a

woman whe is given thalidomide,
So we do have effective ways of reducing, although not eliminating, the risk of pregnancy,
at least in theory. Now, how well do we think this will actually work?

We're going to hear from Dr. Allen Mitchell in a few minutes. He's going to talk about his
experience with the Accutane pregnancy prevention program, which is an intensive program
to prevent pregnancy in women taking Accutane, which is also a teratogen. T don't want to
steal his thunder, but I will be presenting some of the pertinent results from his survey on
Accutane users.

It was recommended to Accutane users that they use two methods. About 20 percent of them
actually did, but only .6 percent were sexually active without any contraception at all. These
women, I am told, were read the riot act, and we hope that they didn't continue to do that.
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Only 1.4 of the non-contraceptors became pregnant, which is a low number, and I think
encouraging. Then .4 percent of contraceptors became pregnant, which is also low, but this
does demonstrate that pregnancies do occur, even with that type of intensive counseling.

Among the 74 live births, at least five of 36 who were examined had Accutane-compatible
birth defects. It's hard to say how thalidomide users might compare with Accutane users. [
think thalidomide users would prabably be sicker, but I think they might have some
characteristics that I've already mentioned that might make them have a little more trouble
complying with contraception in some cases.

I think from this experience with Accutane, all we can conclude is that pregnancies do
occur, despite everyone's best efforts. If we can't totally prevent pregnancy, can we detect it
early enough to stop the drug and prevent fetal harm?

This 1s a difficult question, and it requires that we operate on three assumptions. The first
one is that the sensitive period is restricted to 21 to 36 days after conception. The second is

that it takes nine to 10 days for a serwn pregnancy test to become positive. I'm going to use
the figure 10 to be conservative.

he test can be negative -- and this is important -- even though concepiion is nine to 10 days
along. So a negative pregnancy test does not rule out pregraicy. I thiink this geis (0 some of
the discussion we had earlier, where we were saying that detection does not equal

prevention. It does not equal prevention of pregnancy, or of drug exposure, either. I think
that's a critical point to remember. Also, conception could occur right after a negative
pregnancy test,

rary de that a wn o T )
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pregnant, but she could be less than 10 days pregnant. If a woman is not regnant, will
expect that menses will occur about 14 days after ovulation.

So all that negative pregnancy test tel

So given these assumptions, this is what | would propose. I have to point out that this is kind
of a personal proposal. It's based on what CDC and FDA have recommended, but T have

addcd some clctagiq about timing,

[ would suggest that women pettested at baseline before they receive thalidomide. If that's
negative, then they get 10 days of thalidomide. They would come in for a second pregnancy
test 10 days later. If that's positive, the drug would be stopped. 1f the woman had been nine
to 10 days pregnant at the time of her first test, which was negative, she would be 18 to 20
days along at the time of her second test, which was positive. This would allow her to stop
the drug just before the sensitive period began at 21 days.

If her second test was negative, we could continue testing every 10 days, but since treatment
for ENL, for example, could go on for 10 years, I think that's not feasible. Also, that sort of
restriction would probably drive people to buyers clubs, and defeat our purposes. An
alternative to testing every 10 days would be to give 28 days of therapy, and continue
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retesting every 28 days.

The problem with this is that, if it's not linked to the time of expected menses, a woman
could conceive on day 14, for example, come in on day 21, at which time she would be
seven days pregnant, but her tests would be negative. She would be given 28 days of
thalidomide. She would take it all, perhaps, which would get her to day 35, which is 14 days
after the sensitive period begins.

Granted she should have noted she missed a period in there, but not everybody does. So
what 1 would suggest is that retesting be done every 28 days at the time of expected menses.
So a woman would be asked to come in two to three days after she expects her period to
start. If the test is positive, obviously we'd stop the drug, and she probably wouldn't be more
than 16 or.17 days along at that time. If it were negative, and her period had started and was
normal, she would be given 28 days of treatment.

If it was negative and there was no period, she either is just having a late period, or she is
pregnant. At that point, we could either give 10 days of treatment or no treatment, and bring
her back in in 10 days and retest. We continue that pattern until she either had a positive test
or her period finally started.

UOng ll l.[llS way WDUIU, at mc IHDS[ CXPOse D.CI' 018 io 20 Ud}{b Ul Ul'llg DEIOI'B she S[Oppe(l
it. I think this is the best way I can think of to reduce the risk of fetal exposure, but it
requires that patients keep their appointments, and also that the drug be filled pretty much
the same day that the prescription was written, which would be quite challenging, but I think
doable.
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next period. Almost no woman has 28-day cycles every cycle. Almost no woman has cycles
of the exact same length all the time. One thing that could be done is using ovulation
detection kits at home, but those cost about five dollars a day to use, and I don't think that's
economically feasible. So I think the clinician and the woman just have to get together and

make their best guess at when the next period is going to occur.

For methods like Norplant and Depo that throw periods off completely, I think all we can do
is test every 28 days without regard to when an expected bleeding is going to occur.
Fortunately, those are a couple of our most effective methods.

It's crifical that all unused medication be returned. Male thalidomide users should use
condoms even if they are vasectomized, until we know if there is thalidomide in the
ejaculate. The reason for this, and T know this is far-fetched, but I thought of this, and then
someone else brought it up to me, so I'm not the only one who thought of this.

If a male thalidomide user who is vasectomized has intercourse with someone, and deposits
perhaps thalidomide in her reproductive tract along with ejaculate, and then it's absorbed
into her system, she won't get pregnant from him uniess his vasectomy fails. But if she went
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and had sex with someone else, she could possibly get pregnant from them. So, like I said,
know this is far-fetched, but 1 think raising this possibility is part of properly informing men
until we know if there is thalidomide in ejaculate.

So, what if we have done alt of this, and we've still be unable to avoid fetal exposure? What
are the possible outcomes of a pregnancy? They are the same as in any other pregnancy --
delivery, spontaneous abortion, or induced abortion.

If delivery is elected, what's the likelihood of fetal abnormality? I've seen lots of figure. The
figure I've seen the most is SO percent. I've seen it as low as 10 percent. I've seen one figure
of 100 percent, if thalidomide is taken in the sensitive period. This compares to a rate of
about 3 to 5 percent of birth defects in the general population.

How likely is spontaneous abortion? About 10 to 15 percent of recognized pregnancies
spontaneously abort. By recognized, I mean the woman has either had a positive test or she
has missed her period. The effect on thalidomide on spontaneous abortion rates isn't known.
There may be an effect, but I haven't seen figures that give us an idea how big that is. Just by
way of comparison, 16 percent of pregnant Accutane users spontaneously aborted.

Py P | 1 .=

and that 15 induced abortion. T've

The third pobblum‘l'y is the one that is the most sensitive,
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look at some background figures to put that in perspective. Three percent of women of
childbearing age in this country have an abortion each year. It's estimated that 43 percent of
women will have one by the time they're aged 45. About 25 percent of all pregnancies end in
induced abortion in the United States.
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abortion.

I've been asked, is it possible that 2 woman could undergo frequent ultrasound and try to
determine 1fthere s a defect present, and base her decision whether or not to abort on that? It
is true that limb defects are visible on ultrasound in the first trimester, which is the time
when abortion is safest and easiest to perform. But other defects, like cardiac defects, may
not be detectable at all in the prenatal period. So I don't think that fetal monitoring and using
ultrasound is of any particutar helpfulness in trying to decide what a woman should do if

she's in this situation.

The bottom line to all of this is that there will be pregnancies conceived during thalidomide
use if the drug is approved. This is going to be due to failure to comply with contraception,
failure of the contraception itself, or the drug falling into the hands of women who are not
aware of the risks. Some of these pregnancies will be carried to term, and I think there will
be infants born with thalidomide-related defects.

I'm not the first person to say this today, but I will say it. We cannot reduce this risk to zero.
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If the drug is approved, I think that education of both patients and clinicians and everyone
involved in the line of drug supply will be very, very important to minimize the number of
affected fefuses.

Thank you.
(Applause.)
DR. MILLS: Thank you.

Our next speaker is Dr. Robert Miller, who is scientist emeritus at the National Cancer
Institute. He will be speaking with us on how environmental effects on child health are
recognized.

™
1

hank you, Jim.
May I have the first slide, please?

This is an MRI of a grownup fetus, a woman who was exposed in utero in Hiroshima to the

atminin lhamh The fohae T nnnrar‘ 1 74 orav or 174 rad in tha 12th 4 1 2th wwaslr Af oaotatine
aloimic oomo. 10¢ Ietus réceived 1./6 BiAy VL L0 Dokl B s 1AL WG 13th week U1 glowaiivil,

That was recently found, but the story began, as almost all stories of birth defects in the
human due to teratogens have begun, with clusters that have led to the recognition of almost
all known human carcinogens and teratogens. These observations are usually made by alert
clinicians, but they may be made by anyone at all who is observant. In China, an alert
neasant nmnted out that the chickens had eqnnhaopal cancer in the same area where the

e ald

neople d!d, for example.
It's not encugh to show that there is a cluster and that the people were in utero at a time
when radiation was given, because the drug company or the radiology profession will say
that it was due to the underlying disease in the woman for which the x-ray was given, or that

_ there was some other drug given that was the real cause. So you have to have ajds to

estabiishing causality.

These are the six main ones. Is there a dose-response relationship? Can the findings be
repiicated by others? Are there similar effects in animals or in lab studies? Are there
alternative explanations -- cigarette smoking, for example, in studies of lung cancer? Is the
finding biologically plausible? Dogs the affect disappear when the cause is removed?

I'll give some examples of how these observations have been used in the establishment of
causality, first with regard to radiation.

May I have the next slide, please?

Here is the history, briefly summarized. In the 1920s, there were individual case reports of
small head size and mental retardation in children whose mothers received therapeutic high-
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dose radiation early in pregnancy. That's the way it begins with case reports, individual
collections.

In 1929, at the University of Pennsylvania, a mail survey was made of obstetric experience,
and a total of about 30 cases with small head size and mental retardation were discovered.
This was done by a professor at my medical school. He presented it to us 52 years ago, and
I've been a witness to what's happened ever since, not stimulated by him, but just by the
natural course of events,

In 1938, there was animal experimentation. In 1952, a prospective study could be made at
the Atomic Bomb Casualty Commission because the cohort of fetuses had been exposed to
the atomic bomb, and could be followed over time 1o see how many of them developed
whatever disease, cancer or smail head size and mental retardation.

The next slide shows the clinics where the studies were done. Actually, that's a pediatric
clinic, The quonset huts were really very attractive architecturally, without meaning to be.

Toward the end of these studies -- next siide -- we had a medical student on elective with us
for one month. She was a statistician before she went to medical schoel. It is Dr. Deborah
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She made this graph. It shows the dose at the boftom in rad, and along the side the
gestational age in weeks. The bottom one is zero to seven. There are no cases. The blue dots
mean severe mentaf retardation. At eight to 15 weeks, there is a cluster, and there is some
overflow into 16 to 25 weeks. The blue dots to your left are from a larger population, and
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appears to be the lowest dose that can induce severe mental retardation.

The next slide iHustrates that we're able to find small head size without mental retardation
because the brain was affected, but not enough to cause severe impairment of intelligence.
At the bottom, you see the doses in rad, and there's a wonderful dose-response relationship.

This is small head circumference, Hiroshima children exposed in utero before the 18th week
of gestation.

So we go next to the history of diethylstilbestrol-induced cancer of the cervix. Believe it or
not, I'm stili talking about teratogenesis. In 1970, the pathology of seven cases was studied
at Mass General Hospital. An interesting thing happened. The gynecologists were impressed
by this number, but they didn't know what to do with it. One of them was taking an elevator

~ with an epidemiologist who said, "You should do a case-control study," so they did. The

epidemiologist joined the group. There were eight cases then, versus 32 controls.

Even before they got to the guestion, two of the mothers said, "] think it was DES." It
proved to be. It was confirmed at the New York State Tumor Registry, but not in
Connecticut. I'll explain why a little later. \
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In 1973, a prospective study at the Mayo Clinic showed the risk to daughters of women who
had taken DES was about -- actually I think it should be 1.3 by 22 years of age, and the risk
eventually was close to one in 1,000. Hundreds of cases have now been described.

The child to your left is a normal newborn, and to your right is a child with PCB poisoning.
This was in Southern Japan, Kyushu Island. It's a big island. The child with PCB poisoning
shows what the Japanese call Coca-Cola colored skin until the Coca-Cola Company notified
that that was an infringement of their patent, and they had better cut it out. So now they're
called cola-colored babies, a generic term.

They have a small phedate, and the color clears with time. With successive pregnancy, the
color diminishes. The PCBs are stored in the mother's body, and effect each pregnancy for
awhile. There are other abnormalities which [ won't go into, except for one is a natal tooth.
Some of the children were born with teeth.

Replication. How do you replicate this? Well, unfortunately it happened. The Japanese
exported some of the same equipment. It was a heat transfer system that used PCBs to
transfer the heat out of cooking oil as it was manufactured. They sent this to Taiwan where
the same thing happened. The children and adults developed chloracne, green acne, 1,000 or
2,000 cases in Japan. There were children who were affected in utero, nine in Japan, and I
don't remember how many in Taiwan.

The next slide, ancther Japanese observation. This is Minamata disease, congenital. At first
it was missed, but then a psychiatrist, Dr. Herada, found a number of patients. Actually,
there were 40. '

Here he has pieced together two of the photographs he 100K 1o show how many there were of
these children who were affected when a factory dumped its waste into the bay, and the
waste contained methylmercury, which was ingested by the fish, and the fish were caten by
cats. Then the birds ate the fish, and the people especially, the fishermen, ate the fish,
because they ate the worst of their catch and sold the best of it. Unfortunately, the children

roen noavnraly offaniad
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The next slide is a newspaper headline about kepone, not far from here, Hopewell, Virginia.
Here neurological disease developed 16 months after kepone manufacture was started in
Hopewell. One patient went to a Taiwanese-born internist in Hopewell, Virginia, and the
internist did something that was disallowed. te got a blood specimen and sent it to CDC

without permission of -- actually, it was Renata Kimbro, She was away. The technician gaid

in error, "You can send it." He did, and they found kepone, the explanation for the

neurological disorder. Here the alert clinician was this internist in a relatively small city. -

The next slide is an even more spectacular discovery. Male workers who were making -- I
have to think — DBCP, dibromochlorpropane, wanted to become fathers, and a number of
them were sterile, were unable to reproduce. So they complained to the factory doctors

who
said, "You'll outgrow it." So the men took their own semen specimens to a laboratory, ar
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the laboratory refused to give them the results. But eventually, the laboratory gave it to Dr,
Whorton, who had connections both with management and labor at the factory. He
confirmed that the men had no sperm. So this was an alert observation by the workers.

The next slide shows a disorder that would be missed by a birth defect registry. For the birth
defect registry to work, it has to be in the right place at the right time. This disease
malformation is caused by methotrexate, a folic acid antagonist. This was the tenth one due
to methotrexate at the time this was published. The next slide shows aminopyrine, which
does something similar. These are individual cases, but when you can collect them from the
literature, you can see clearly that such a strange abnormality must be due to the drug that
the mother took.

Next is tetracycline-stained teeth. These were observed in 1956 in children who had cystic
fibrosis and had received heavy doses of tetracycline. Tetracycline given at the end of
pregnancy will do the same thing to the tooth buds not yet erupted. It will stain growing
bone wherever it 15, whatever bone.

This was missed. Forty or 50 cases were seen in cystic fibrosis, but no public announcement
was made. It was published in an annual review of new drugs, kind of an encyclopedic book
that nobody would read. Finally, the Austraiians, who always do these ‘rhings weil, did an

g |

epidemiologic study, proved it, published it in the Lancet, and after 1962, there are no new
cases.

'The next slide, this is warfarin sodium, the second case. The mother was given the drug
during cardiac surgery It‘s strange This was 1968 It looked Iike it was due to the drug No

The next slide s a little off the path of my talk, but I can't resist. This is Dr. Mianishi, who is
an intern at Hiroshima University. He said to a 30-year-old patient, "Why do you have lung

cancer when you're so young?” The patient said, "It's probably because I worked in the
mustard gas factorv fora year 10 vears aon "

[RSAE L Eo 1A} U R L v Fhdde agl.

We funded him with a small contract for two years. Originally, they found 19 cases of
respiratory tract cancer, as shown here, with the contract we provided. They eventually
found 75 among 500 mustard gas workers due to an alert observation by an intern.

Finally, the last slide shows one phase of thalidomide not already mentioned. The dotted line
indicates the amount of thalidomide sold. The solid line indicates the frequency of
phocomelia in Hamburg, Germany, So this is an example of discontinuing the exposure ends
the epidemic, which we hope remains ended, although we've already heard today that Brazil
i1s staging a comeback.

Thank vou.

(Applause.)
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DR. MILLS: Thank you, Dr. Mitler.

That reminds me of a story of two patients in the ophthalmclogist's office saying, "Isn't it a
coincidence that both of our children bave eye problems, and we had rubella when we were
pregnant?” That's actually the way that that particular teratogenic effect was identified.

Our next speaker is Dr. Allen Mitchell, who is the associate director of the Slone
Epidemiology Unit at Boston University. As already mentioned, he is going to speak with us
about the experience with Accutane.

DR. MITCHELL: Thanks, Jim. It's a pleasure to be here.

I want to mention at the outset, by way of full disclosure, that we had been approached by
Celgene to discuss the possibility of a survey analogous to the Accutane survey, should
thalidomide come to market. We have been talking to them seriously about that,

Let me begin. This is an assessmeant of the Accutane or isotretinoin pregnancy prevention
program, a program that we had nothing to do with designing, but which we were asked to
evaluate. My co-workers, Carla Van Bennekom and Carol Louik, were intimately involved
in this.

Just a very brief history. In 1982, Accutane was introduced in the U.S. market. The label,
from the outset, warned of potential teratogenicity based on animal studies. Between 1982
and 1988, the human ieratogenicity of the drug was documented. Wamings were reinforced,
but reports of exposed pregnancies and malformed infants continued, prompting in 1988 an
FDA review.

Some important considerations at the time was that it was a known teratogenicity. [t had
unique efficacy for the treatment of severe recalcitrant cystic acne. It required generally a
short treatment course of approximately five menths, and it had a short half-life.

The alternatives considered, in sort of global terms, were, one, to remove the drug from the
market; two, to restrict distribution; and three, to develop and implement the comprehensive
pregnancy prevention program. Two and three are not mutually exclusive, as the last days

have revealed.

The last choice was the one pursued. As a result, the pregnancy prevention program, or PPP,

was introduced in the fall of 1988, It's a multi-component program aimed at female patients
'd like

and their physicians. It was really an unprecedented and nove! approach. What I
is briefly review some of the components of that program.

First of all, as I mentioned, it is a multi-component program that was provided to physicians
in this box of materials. That box included a patient qualification check list, which was to be
completed before placing a patient on Accutane; a patient information hrochure; a birth
control brochure; telephone information -- an 800 number, toll-free number waz set up, and
patients could call and receive information in any of 13 languages; and importantly, a
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contraception referral program, in which the manufacturer would pay the patient for a
referral to a specialist in confraception counseling, if the practitioner/prescriber did not feel
sufficiently comfortable to provide that information. In addition, there was a patient
informed consent, a patient self-evaluation, and a guide to consent as well.

Another aspect of the pregnancy prevention program that was unique was the development
of this blister package, which 1 think has received a lot of discussion. This is a fold-over
package. You can see the line drawing of the maiformed child, a lot of red and black
warnings, and the introduction of this Avoid Pregnancy symbol. Behind each of these is the
capsule. In order to push out the capsule, you baswal}y had to sort of see this symbol every
time you took a dose.

Well, that's well and good, but the question was, does the pregnancy prevention program
work? We saw this as a unigue opportunity to assess whether a human teratogen can be used
with relative safety, so we initiated a survey of Accutane use in women. This was sponsored
by, and continues to be sponsored by, the manufacturer, Hoffman-La Roche. The Slone
Epidemiology Unit, from the outset, had responsibility for the design and protocol, data
collection, data processing, and data analysis, with guidance provided by an independent
advisory committee.

The objectives, not surprisingly, were to assess compliance with the pregnancy prevention
program, including the awareness of teratogenic risks, patient and physician behaviors,
pregnancy rates, pregnancy outcomes, and risk factors for those pregnancies that did occur.
But there were some clear limitations which need to be noted, and we have noted from the
outset,

First of au, no pn:lpu::l. buulpcu 1500 Was pUbblUlC There was 10 pregnaincy pie'vcuuuu
program, of course, but neither was there any survey prior to its introduction. There was no
definition of what success meant. The survey itself, it can be argued, is some form of
intervention. Perhaps most important for consideration these couple of days is that it was
based on voluntary enrollment, as were all aspects of the pregnancy prevention program, and
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When we approached the issue of design, one of the first things we wanted to consider was,
how might we enhance enrollment in a survey that’s voluntary in nature? One of the obvious
things was to provide physicians with a survey enrollment form, and that we did. That
clearly was made as simple as possible consistent with informed consent and our
inetitutional review board quIHerPnte and we were pnvmo the women $10 for th

o
V1L IOrIngG
enrollment, We mndﬂ thic to be 11enr-f‘r|pnr"v and In zome ways t to mimic a toaster re

something that would not be off-putting,.

But we anticipated that physicians, for a variety of reasons, might not be terribly aggressive
in enroliing patients, and we suggested another approach, which was to include the same

form -- this ig the back side of it, it's a fold-gver form -- with each medication nackace Thisg
orm nis S13e Of 17118 a [0ld-over 1orm Vith €ach medication package. 1his
12 a dirant trernnonmear anmroach 1 F voar will Qn we l-mrl at laact tw O WAVS s
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opportunities, to have women enroll in the survey.

As [ mentioned before, the period of Accutane treatment was estimated to be about five
months. If we were to identify potential pregnancics and give ourselves two frimesters in
which that might be detected, that would add another six months. So the average follow-up
period was defined as 11 months.

The flow diagram identifies the threc enroliment methods, the physician, the medication
package, and later the toll-free telephone number. Women would enroll in the survey, and
within 48 hours would be sent a check for $10. They were randomized upon enrollment o
be followed by two different approaches. We can talk about this later. 1 don't think if's
terribly relevant here. The telephone follow-up invelved a contact early in the course of
therapy, midway roughly in the course of therapy, and at the end of the defined follow-up
period.

In contrast, the male follow-up or the postal follow-up involved a tracking contact after
therapy was likely to be completed, and an equivalent interview by questionnaire at 11
months, or six months after discontinuation of therapy. So we were obtaining considerably
more information from women randomized in the telephone arm, 5,000 women a year. The
balance of women were randomized to be followed by the postal questionnaires.

Enrollments since 1989 through 1996 have increased. The first year reflects the lack of the
medication package in the marketplace. There were delays in manufacturing this vnique
product. But since 1990, we have witnessed a steady increase in the enroliments, the
absolute number of enroliments running from approximately 35,000 in 1990, and we're
anticipating in 1957 roughly 50,000. Se the cumulative number of enroliments at the present

time is approx;mately Jo0,U00 women. Of mterest, mree-quarters of mess enrollments came
10 us via the medication package.

Based on the random sample of women whom we followed up more intensively, the average
age wa.s 26 yea:s is 26 years. The average education is two years past high school. The
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In terms of their knowlcdge at the outset of therapy, 99 percent responded affirmatively to
the question, "Did your doctor tell you the importance of aveiding pregnancy?" Ninety-eight
percent reflected that they undersiood that Accutane may cause birth defects.

—(
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at the onset of therapy with other aspects was 1ot as high. Instructlons from physxmans 78
percent said they were told to wait until pregnancy test results before beginning the drug; 63
percent reflected being told to wait until their next menstrual period; and 60 percent reported
having any pregnancy test being done before therapy.
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FDA, the manufacturer on its own initiated a modification of the medication package. This
15 the back of the originai package, which, while providing 2 lot of information, was also
somewhat noisy. It could be argued -- and I'm sure Dr. Morris would have some comments
about this tomorrow -- it could be argued that some of the messages might get lost in the
detail.

So in the fall of 1990, the manufacturer changed the package to the four big musts, as we
call it. You must have a blood test which shows you were not pregnant before starting
Accutane. You must wait until the second or third day. You must use effective birth control
one month before, during, and afier taking Accutane. Something that we found kind of

interesting for a voluntary survey, you must send in the form inside to sign up for the
confidential follow-up survey.

Weil, did that make any difference? Ii we compare-the two years preceding with the two

years foilowing the change in the package with roughly equivaient numbers of interviews,
we did see somewhere in the neighborhood of a 10 percent increase in compliance. Can we
attribute it to the medication package? I think anyone can be the judge of that, but we did see
a dichotomy, and this continues to this day between 1990 and 1991.

But let's consider some other aspects

[=]

{ the population. Among non-contracepiors, lef's
consider the sexual activity status among those ages 15 io 44, Among the non-coniraceptors
who reported being sexually active, there were 2 percent in the Accutane survey, among the
non-contraceptors. In the U.S. population, the equivalent figure is 33 percent.

Among contraceptors, if we simply look at the proportions using the birth contro! pill, when

unu lnnls ot tha noa_cnacific raftac far anrh ooo_ampnifis santacary tha ratos nmnano tha
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Well, what does that mean? Relative to the general population of women, disproportionately
more women in this survey are not sexually active, and use effective contraceptive methods.

Some argue, well, this is a bias within the survey. Others, with their eyes open, would argue

this was the objective of the pregnancy prevention program, was to minimize the population
at risk.

But let's consider the outcome of great interest, the pregnancy rate. Based on 210,000
completed follow-ups for the years 1989 to 1995, we had 623 pregnancies reported, for a
rate of 2.9 per 1,000 five-month courses of Accutane. That was the typical course of
Accutane.

For the demographers, if you want to convert that to 1,000 woman-years, it's 7.7 per 1,000
woman-years. How does that compare to national data based on the National Center for
Health Statistics? The U.S. population rate would be 109 pregnancies for that same
population. So this is roughly one-fourteenth, or 7 percent, of the expected rate.
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Let's just examine for a moment the characteristics of these pregnancies. Nine percent of the
women were pregnant at the start of treatment. This is actually different, though we can't teli
what this difference results from. This is considerably lower than that proportion that was
observed in the studies by Lammer and by Dye preceding the initiation of the pregnancy
prevention program. Twenty-seven percent of the pregnancies occurred among women who
acknowledged not using contraception. But, as has been predicted by virtually everyone,
contraceptive failure accounts for the lion's share of the pregnancies. Virtually two-thirds of
the pregnancies were attributed to contraceptive failure.

The outcomes of these pregnancies, roughly two-thirds resulted in therapeutic abortions; 16
percent, spontaneous abortions; live births in roughly 11 percent. I'm not giving the
distribution of the outcomes among the live-borns. This was not an etiologic study. We
never expected to see anything but the predicted teratogenic effect of Accutane in this
population. To date, our follow-up data suggests that that's what we're seeing, that roughly
25 to 30 percent of the live-born babies are affected.

One of the concemns, of course, is how long is this intervention likely to work, and in which
direction is it likely to go, as time moves on? I must admit to being one of the skeptics who
thought that this would work for short-term, but not for very long. To the extent that we can
make any extrapolations, if you look at the year-by-year -- and pick any row you want, but
let's take the 1,000 woman-year rates -- the rates of pregnancy have clearly declined over
time. They have certainly not gone up. The inference here -- and there are anecdotal data to
suggest that this is the case ~ is that the pregnancy prevention program is indeed being
incorporated into routine practice.

I shouid mention that 52 percent of the women in the survey received their medication from
dermatoiogists, not from other kinds of physicians, As I'li mention in a moment, that's a
relevant consideration. Dermatologic training programs are including training in pregnancy
prevention related to Accutane.

Well, are there special characteristics to consider when evaluating the effectiveness of the
Accuiane progr&m‘f‘ There ceﬁaini'y are. In terms of the manufaciurer, Accutane is
distributed Uy nuulc, a Siﬂglt": i‘l‘l&.‘ﬂtil&Clurcr, which proimoies ihe pregnancy prevennon
program on an ongoing basis by advertisermnent, mailings to physicians and health
professionals, and the sales force. It sponsors a survey, and aggressively supports the survey

recruitment, and acts on the feedback from the survey.

P 1 H inliny Th H O

The physicians, as | menticned, are largely from a single specialty. This is a uniquely
1 i e e H M 'l.'.‘:...-.il |.-.-.4 | O Lo
effective drug which is a very important part of their practice. Finally, last but not least, the

patient population is well-educated, higher socioeconomic status. Thcy have a sericus
cosmetic condition which they view Accutane as being a treatment of last resort for, if you'll
pardon me, which offers a likelihood of cure, in contrast to other anti-acne therapies, and
there's a short duration of therapy.

I

w
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listed the characteristics for Accutane, and I think it's the task of all of us to worry about
whether this has any applicability to thalidomide.

Finally, while this experience suggests that the PPP for Accutane is effective, it's unclear
whether the same program would be similarly effective for other therapeutic teratogens.

Thank you.
(Applause.)
DR. MILLS: Thank you.

Qur last speaker today is Dr. Cynthia Moore, who is the acting deputy chief of the Birth
Detects and Genetic Diseases Branch at the CDC. She is going to provide a surnmary and
recommendations based on preventing birth defects due to thalidomide exposure and the
CDC meeting.

DR. MOORE: I'm happy to have this opportunity to speak with you today and participate in
this meeting as the last speaker, because in essence that gives me the final word today, and.
that's a situation I atways like.

I also participated in the FDA meeting last week, and I gave this presentation. [ wanted to
point out, especially for those of you who weren't at that meeting, that, although the FDA
advisory committee did vote for approval of thalidomide, saying the benefits were greater
than the risks, they also voted that all the safety issues have not been adequately described.

Frew TNIA mmdusn A ~1 AaA i | NP Py ~
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the Division of Birth Defects and Developmental Disabilities' mission is to improve the
health of American children by preventing birth defects. To a great extent, our division owes
its existence to the tragedy that was the first thalidomide epidemic, and we as well as others
do not wish to see a second epidemic occur.

In March of this year, CDC sponsored a workshop in Atlanta entitled "Preventing Birth
Defects Due to Thalidomide Exposure.” We were fortunate to have the participation by
individuals from many different areas of expertise, including our federal colleagues from the
FDA, the NTH, many pharmaceutical companies, professional practice representatives,
academicians, and others. The purpose of this meeting was to provide a forum devoted to the
discussion of the teratogenic effects of thalidomide, and methads to limit fetal exposure to
this drog, should it be approved for use. This meeting was not designed to develop a
consensus on this issue, and no attempt was made to reach one, but merely to gather
individual suggestions by meeting participants.

Although other adverse effects of this drug are known or suspected, the CDC meeting
addressed only the teratogenic effects. I believe that we are all well aware of these birt

defects. We've heard fmm several presenters today that we know when this drug is

th
e heard from several presenters today e know when this ed by
~J

us
women of childbearing potential, the risk for causing serious birth defects can never be
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In situations where there is indiscriminate use of the drug, or poor control surrounding its
use, as in Brazil, infants with thalidomide embryopathy are being born. This is an infant
born in 1994 to a Brazilian mother who received thalidomide for treatment for leprosy. He
has the typical malformations associated with thalidomide exposure.

I'd like to comment, kind of in response to Dr, Hill's presentation, that one of the problems
that was pointed out in Dr. Castilla's report of these Brazilian infants was that we had
typically characterized the limb deficiencies as phocomelia, even though other authors had
described the preaxial or radial ray defects. In the small group that Dr. Castilla reported --
and this is one of those babies -- the incidence of preaxial defects was about half of the

infants, which I think were 11 children.
This presents a difficulty in surveillance systems because, although phocomelia has very few
causes, especially bilateral phocomelia, there are many causes for bilateral radial agenesis.

So who is at risk in the United States if thalidomide is approved for use by the FDA for
ENL? Is it individuals with ENL? We've been told that there are currently five patients at the
Hansen's Disease Center in Carville, Louisiana, who are receiving thalidomide for treatment
of ENL. Four of these patients are male. The numbers of individuals with ENL in the other
parts of the United States also appears to be small.

The risk for individuals who have been buying thalidomide through buyers clubs may be
low, since [ understand most of these individuals are male. At least in Atlanta this is true,
where we were recently told that the membership was 91 percent male.

The CDC meeting participants considered, not only the teratogenic risks for individuals with
ENL, but also the risks that this approval will bring to a population of patients with ather
disorders for which treatment with thalidomide has given beneficial results, and those who
may receive it through indiscrirninate use. We did not have an opportunity to discuss risks
that will occur if this drug is ever used as a drug of abuse.

There isn't time to present every one of the dozens of suggestions we heard at the March
meeting. Our staff considered all of them, and extracted those which we thought would be
most effective and practical in preventing fetal exposure.,

In the form of drafi recommendations, these suggestions have gone out for comment to
meeting participanis and the members of the Thaiidomide interagency Working Group.
They are now under revision by CDC staff. I'd like to highlight some of these suggestions
this afternoon.

We noted that virtually all of the suggestions to prevent birth defects centered around the
concepts of liniting the use of the drug, educaiing heaith care providers and patients about
ihe use of the drug, and monitoring those who are using the drug.
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These concepts were summarized by CDC staff into these five proposed recommendations
focused mamlv on women of childbearing potential. They are as follows. Patients should be
suitable candidates for thalidomide. They should be educated and counseled about the
teratogenicity, and about contraception. The drug should be packaged and dispensed in a
marnner to minimize both inappropriate and inadvertent use. Prescribers and dispensers
should be well educated about thalidomide and its use. Patients should be monitored during
use to reduce the risk for feta] exposure.

When considering if a woman of childbearing potential is a suitable candidate for
thalidomide therapy, we thought these four points were very important. The most difficult
issue has been the first point listed, for it seems that most would agree with the other points,
that a prospective patient should not be pregnant at the initiation of therapy; should have
access to and be a capable and effective user of birth control; and should understand the
risks associated with using this drug.

However, when to use the drug is the question. It was also suggested at the meeting that the
drug should have not only been proven to be effective for the condition, but because of the
severe risk, other options, hopefully nonteratogenic, should have been tried first, if they are
available.

Since approval of a drug for a specific use must be based in part on its effectiveness, it was
suggested by some meeting participants that the common practice of off-label use of drugs
be prohibited for thalidomide, to prevent the indiscriminate use for disorders for which
thalidomide has not been found to be effective in rigorous trials. Again, the suggestion to
prohibit off-label use is controversial, but it would limit exposure, at least until other
indications are approved.

Patients should of course be counseled about the teratogenicity. In all patient education
activities, the concepts of appropriate and pretested messages with post-educational
knowledge assessment are included. Several meeting participants stressed the need for
inclusion of photographs of affected infants. The line drawing of an infant with Accutane
embryopathy that's inciuded in the Roche pregnancy prevention program was thought to be
inadequate.

Also, avoiding possible fetal exposure caused by sharing pills, or taking leftover pills,
necessitates counseling all patients about the teratogenicity and the importance of not
keeping unused pills.

The choice of an effective Lulluat..t:puvc nppxucu..u pait ticular Ly for individuals with chronic
illness, can be challenging, according to our OB/GYN colleagues. For example, we were
given, as one example, that [UDs are probably not a good idea in women with HIV
infection. It was suggested that this practice of prescrlbmg contraceptives be limited to those
providers who have expertise in this area.

contraception is a goal, unproiected intercourse couid
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occur under a number of circumstances. This topic also elicited many comments from our
meeling participants, since we proposed thal emergency contraception be discussed and
prescribed. At the very least, as one of our participants suggested, female patients of
childbearing potential who have unprotected sexual intercourse should stop taking
thalidomide immediately, and not resume until they are evaluated and found not to he
pregnant.

This same suggestion would apply to women who are uncertain about the effectiveness of
their contraception at any point in time. The last approach would necessitate that we have
reliable data on the elimination of thalidomide from the body, however.

Packaging suggestions included labels that state, "Causes severe birth defects,” and the word
"thalidomide.” How recognizable the word "thalidomide" is to individuals in their 20s and
30s, who may be patients or even health care providers, is not known to us, although some
preliminary data from the FDA indicates that at least 50 percent of individuals do not
recognize the name.

Other ideas, such as blister packs, and use of a tested symbo! to denote no use in pregnancy
were also discussed during the meeting.

Although we've recetved both positive and negative feedback about these suggestions on
dispensing, the last two stimulated the most discussion, mainly pertaining to the idea that the
pharmacist would also be a gatekeeper for thalidomide, and in some ways serve as the
uitimate control over who receives the drug. This is not an idea without precedent. For at
least one drug, Clozaril, dispensing cannot be done unless the pharmacist is presented
documentation of requisite laboratory resuits.

-

The most notable point under this heading is the suggested concept that prescribers and
dispensers should do more than just register to obtain the privilege. Education and
knowledge assessment should be connected to this privilege, a privilege which also could be
revoked. The development of specific practice guidelines by professional groups was also,
suggesied.

Monitoring suggestions pertaining to follow-up of the female patient while on therapy by
her health care provider, and referral for specialized counseling in the event of exposed
pregnancy, were also suggested. In addition, a more global monitoring of all women of
childbearing potential through the establishment of a prospective, consolidated, and muiti-

A rene + ol
company registry was suggested.

This registry would follow all women of childbearing potential on thalidomide for fetal
exposure and outcome of exposed pregnancies. The registry would provide information to
determine the magnitude, and hopefully the source, of prevention failures.

As an aside, as uraging to learn at the FDA mecting last Friday that Celpene will
] ) e . . ;
include the patient's diagnosis in their proposed registry, and would be able to monitor this
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data to limit inappropriate or rivial use of thalidomide.
That's the last slide, so T can have the lights up.

I've given a brief overview of the suggestions from the CDC meeting, "Preventing Birth
Defects Due to Thalidomide Exposure.” As an encompassing summary, we were told that
the most rigorous pregnancy prevention program yet established, the Roche pregnancy
prevention program for women on Accutane, was a good starting point, but was not rigorous
enough for a teratogen as potent as thalidomide.

Evaluation of this program has shown that some women received Accutane without a
pregnancy test. Pregnancies did occur during therapy, and effective pregnancies were
aborted, or went on fo live birth.

Unfortunately, even with a stronger program for thalidomide, some affected infants will be
born.

I'd like to thank all the participants of our March meeting, and those who gave us feedback
on those draft recommendations. Our Birth Defects Branch at CDC is eager to further
explore suggestions from our meeting, and work with all parties to develop a prevention
program that hopefully will assist women who receive thalidomide, their partners, and their
health care providers in preventing these serious, but preventable, birth defects,

The desire for a healthy baby is nearly universal. In my clinical experience, that desire is
intensified in women who battle a chronic discase during pregnancy. Regardless of how
iong it takes, I believe we owe aii women our best efforts to try to make this desire a reality.

Thank you.

(Applause.)
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I'll invite you all to come to the microphones for questions, and while you're flocking down
to the microphones,  was asked by Steve to mention that we start at 8:00 tomorrow, That's
8:00 a.m., not §:390, so be prepared.

DR. LONG: My name is Iris Long from ACT UP/New York.

I waould like to know how available is the dafa on pregnancy with respect to Acecutane to
patients and their doctors, with respect to, shouldn't this be updated? Information like this is

very sort of shocking, when you see that there are so many pregnancies occurring, and that

1 nen see nere are s mar 4ncies oceur o
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decisions concerning abortions will have to occur, and some live births with these defects
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are unavoidable.

DR. MITCHELL: I assume that question is something I should respond to. I had a little
trouble hearing, but if T understood the question correctly, how much feedback is provided
to physicians and patients?

DR. LONG: Well, yes, with the actual data concerning like the 623 people who became
pregnant, and so forth? I mean, just because you're taking the registry, how does the public
get that data, and their doctors, and the pharmacists, and so forth? Because that data should
be available, I think, to the public.

DR. MITCHELL: The principle mechanism for relatively rapid feedback is a series of
newsletters that are sent to prescribers. Those are prescribers identified as being anyone who
is a practicing dermatologist, and the list of prescribers that the manufacturer has of non-
dermatologists.

DR. LONG: (Inaudible.)

DR. MITCHELL: Yes, well, that's done through the usual route of medical publications, but
it might be interesting to taik to you later about other suggestions you might have.

DR. MILLS: Could we get the microphones turned up? There is some kind of machinery
behind us that makes it difficult for the people up here to hear the questions. Thank you.

s like the registries of
+i
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_I had the opportunity of looking at a large number of affected individuals in Sweden. There
is a very significant number that just have craniofacial, and maybe thumb. Thumb is the
most exquisitely sensitive throughout the whole thing, but there are many that have no other

limb anomalies than wost facial nerve nalsies and ear anomalies and other craniofacial, Sa
1 12l1gs than just facial nerve Balsief ang ¢ar anomalies and other cranipiacial,
that doesn't seem 10 be as appreciated as I think it may be, should be

Thank you.

PARTICIPANT: I'm reading a question for another person. "Have mothers of children with
birth defects been interviewed to find out what they knew about thalidomide and birth
defects, whether they had been counseled, and where they received the drug? This can be in
any country, and I guess particularly Brazil." Also, the same question on Accutane.

DR. MOORE: Unfortunately, I'll have to say I don't know the answer to that question for
thalidomide. I think that the infants that were born in Brazil were in more rural areas, and 1
don't know what kind of health care information they were given before they took the drug,
or if they were interviewed afterwards.

Page 115 of 119




S

PN TN TN TN TN AT TN T Ty T A T Ay e

!

L

AR Ialnialalnlelelalalalatetate

PARTICIPANT: Thank you.

DR. MITCHELL: With respect to Accutane, the vast majority of the pregnancies we
identified vccurred in women who -- about two-thirds of them were on contraception, had
been informed, and so forth. I mean, they were not unaware of the risks.

DR. FOST: Norm Fost. Question for Dr. Mauck.

We've all said that zero risk is not a sensible goal, and that therefore there is some number of
severely affected infants that would be an acceptable tradeoff, but I'm wondering if you've
thought at all about what would be an unacceptable number? That is, if there were, let's say,
some disturbingly high -- I'm not asking for an actual number. None of us can come up with
that.

But suppose there were hundreds or thousands down the road when there were more
indications, a large number of children born with full phocomelia. Is there some point at
which you would say, "This is unacceptable," and some more intrusive regulatory scheme is
possible? Or would you say that the guidelines that you recommended are about as far as we
should go, regardless of how it turns out?

DR. MAUCK: It's hard for me to respond. It's almost as if you're asking me a question for
the agency. My guess is that if the level is high enough to cause alarm, there would be some
sort of regulatory action, but don't hold me to that.

I think the thing we need to consider, too, that I didn't say and probably should have, is that
if we approve this drug, there will be birih defecis caused by approved use of this drug. But
there is ihis drug in this couniry now thai's been available ithrough buyers clubs, and the risk
per patient of an affected pregnancy is much lower, I think, if the drug is obtained through
regulated means versus through a buyers club.

50 in & way, I think regulation will decrease the likelihood, and will be a good thing,
mnrmtridad that it Aaana tanrnnna tha HUm mhar mF onen so msiiakbh that 14 ands [P A Y M
PIUVIUU\«I iat l(— AUCBi | INCTITCAasC T NMUMIoET O] G3LIS 50 Miuln midl it dbluﬂll}' OVET OENRIs e
vadnsad rick nar notianf
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MS. SAPHIR: I had a question. My name is Ann Saphir. I'm from the Journal of the
National Cancer Institute.

1 had a question about off-label use. That's kind of confusing to me. I don't understand if the
thalidomide is approved for use with ENL, will it be then available to physicians to
prescribe for all sorts of things for which it is indicated, and how do you control that?

DR. MAUCK: It's legal for a physician to prescribe an approved medication for a non-
approved use. That's the way emergency contraception is used now. At the advisory
committee meeting, it was discussed whether off-label use could be limited, and I think

there wasn't a rlpar answer, It's something that the agency has to look into,
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DR. COHEN: Peter Cohen, Nationa! Institute on Drug Abuse.

Just to get at that question, there is at least one example of a class of medications whose off-
label use has been controtled by statute, and that's methadone. Because of concern that
methadone would be used off-label for the treatment of addiction, a political decision was
made to regulate it. So any drug that is to be used for the treatment, long -term, of addiction
falls under special regulation. So it can be done, but not unless statute is passed.

The question I had, we have an example of a known teratogen, probably milder, but
certainly more used, and that's alcohol. I'm wondering if anybody has any data of the
incidence of fetal alcohol syndrome from a drug that is unrelated to bring into some
comparison, because I for ane might -- I agree with much of what has heen said. But I could
have a worry about the degree of intrusiveness in terms of regulation. One can educate
patients. One can demand that they read and sign an informed consent. But when the
government itself steps in, and says, "You must have pregnancy tests, you must use
contraception,” I think there's a worry about crossing over the line, It's a balancing. It's a
risk/benefit. But I'd be interested in hearing some feedback regarding fetal alcohol syndrome
as an almost societal disease.

DR. MILLS: May I answer that one? I think there are a number of points there. One is that
the rate of fetal alcohol syndrome varies tremendously depending on the survey and the
population. But to take one rate, one per 1,000 births, you can see that it's very, very much
less a risk in terms of the number of people exposed versus the number who had bad
outcomes than thalidomide is.

The second point is that this is a historical question as much as a medical question, that,
were someone to put alcohol on the market today as something that had ta be approved by
the FDA, I suspect there would be any number of challenges put in the way of approving it.
So it's not really a comparable situation, much as cigarettes are not a comparable situation,
in terms of the health effects, and the fact that they were approved or not approved, but got
on the market long before these ways of avoiding problems were instituted legally by the
FLIA.

So I think that it's not really quite 2 comparable situation, in terms of alcohol versus
thalidomide.

ol alo Lo £ PROREUFY Rpiy g5 Jiy JR PV ) I (. U T S | SRR R RYe HyE
LAA T LT uy I.U luuy Cdl. UL EGERLIIUC O 1D UL IJUDDIUIC 101 duLICIC WHU J1ds DCCIL UH o
S S L6 NI DY Spp) IR P DEPFUN. PR R EpRPRTY I [ S S PR o 1
UlalibdWHI UG 1icl G-IJ)' WICHL B 141l UCLIUG LHal LCY walit U B L j LiadljL s

DR. HILL: 1 can partially address the first part of your question, although I'll have to have
you repeat the second part. For clearance of thalidomide from the body, there have been no
formal distribution studies per se on that.
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of the 623 had malformations.

DR. LONG: So that would be 11 percent, approximately 10 percent, or 60, and then a third
of those?

DR. MITCHELL: Right, yes.
DR. LONG: Okay.

DR. MITCHELL: That's the expected rate with Accutane. ] mean, there was no reason to
believe that in the survey it would be higher or lower.

DR. LONG: What are the effects of Accutane on the fetus?

DR. MiTCHELL: They are primariiy neural cresi effecis - ears, craniofacial, cenirai
nervous system, major categories.

PARTICIPANT: I'd just Like to make a comment to the Accutane, I don't know if it's a really

' good drug to comparc to thalidomide because most people who might be taking thalidomide
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DR. MILLS: I'd like to thank all of our speakers again, and to thank the audience for your
sustained interest. We will see you all tomorrow.

MAhareunan at 5+02 n.m_ tho meatinag wae rassccad ta roconvena af Ml a m_ nan
viereupon, at 51U3 p.m,, the meeting was regesged, {0 regonveng af 5100 a.m. of
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of the 623 had malformations.
{

DR. LONG: So that would be 11 percent, approximately 10 percent, or 60, and then a third
of those? ]

DR. MITCHELIL: Right, yes.

DR. LONG: Okay.

DR. MITCHELL: That's the expected rate with Accutane. I mean, there was no reason to
believe that in the survey it would be higher or lower.

DR. LONG: What are the effects of Accutane on the fetus?

DR. MITCHELL: They are primarily neural crest effects -- ears, craniofacial, central
nervous system, major categories.

PARTICIPANT: I'd just like to make a comment to the Accutane. I don’t know if it's a really

' good drug to compare to thalidomide because most people who might be taking thalidomide

might be really much more sick than peopie taking the Accutane. So I don't know if it's a
good drug to compare it io, to see how many women are really going to get pregnant.

DR. MILLS: I'd like to thank all of our speakers again, and to thank the audience for your
sustained interest. We will see you all tomorrow.
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