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PROCEEDI NGS
Call to Oder

DR. KAWAS: Welcone this March 14 neeting of the
Peri pheral and Central Nervous System Advi sory Comrittee.
My name is Claudia Kawas. | amfromthe University of
California, Irvine.

I would Iike to begin with introductions of the
committee and, perhaps, we can start off in the corner with
the FDA. Dr. Katz?

DR. KATZ: Russ Katz, Division Director,

Neur ophar m Drugs, FDA.

DR. MANI: Ranjit Mani, Medical Oficer,
Neur opharm FDA.

DR. PENI X: LaRoy Peni x, Modorehouse School of
Medi ci ne.

DR. VAN BELLE: Gerald Van Belle fromthe
Uni versity of Washi ngton.

DR. VEEI NER: Howard Wi ner, Brigham and Wonen's
Hospi tal, Boston.

DR. GRUNDMAN: M chael Grundman, University of
California, San Diego.

DR. TITUS: Sandy Titus, FDA. | amthe
administrator for the comittee.

DR. WOLI NSKY: Jerry Wolinsky, University of

Texas, Houston.
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DR. ROMAN:. Gustavo Roman, University of Texas,
San Antoni o.

DR. CHU : Helena Chui, University of Southern
California, Los Angeles.

DR. DUARA: Ranjan Duara, University of M ami
School of Medicine.

DR. DeKOSKY: Steven DeKosky, University of
Pittsburgh School of Medicine.

DR. GORELICK: Phil Gorelick, Rush Medica
Col | ege, Chi cago.

DR. KAWAS: This committee has been convened to
di scuss the topic of multi-infarct dementia or vascul ar
denmentia, actually. W hope to acconplish a |ot today. |
see many people who were here fromyesterday. | amsure we
wi |l have an equally interesting day as we cover the issues
of vascul ar denmentia and the questions that we have been
asked to cover by the FDA

The format for the day is going to be invited
speakers and public speakers who will have a maxi mum of
fifteen mnutes to do their presentation and five m nutes
for questioning. We have a tinmer up here. Dr. Titus does
really bad things to people after the red light. You wll
have a two-m nute yell owlight warning for the speakers up
at the podium

I want to ask everybody who does speak to pl ease
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use the m crophones because it is being transcribed, and if
you will introduce yourselves before you talk.

We will begin with the conflict of interest
statement that will be read by Dr. Titus.

Conflict of Interest Statenent

DR. TITUS: The follow ng announcenent addresses
the issue of conflict of interest with regard to this
nmeeting and is nade a part of the record to preclude even
t he appearance of such as this neeting.

Based on the submitted agenda for the neeting and
all financial interests reported by the commttee
participants, it has been determined that all interest in
firms regul ated by the Center for Drug Eval uati on and
Research whi ch have been reported by the participants
presents no potential for an appearance of a conflict of
interest at this neeting with the follow ng exceptions.

Since the issue to be discussed by the committee
at this neeting will not have a unique inpact on any
particular firmor product but, rather, nmay have wi despread
inmplications with respect to an entire class of products, in
accordance with 18 U. S.C. 208(b), each participant has been
granted a wai ver which pernmits themto participate in
today's di scussion.

A copy of these waiver statenments may be obtai ned

by submitting a witten request to the agency's Freedom of
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Informati on Office, Room 12A-30, of the Parklawn Buil ding.

Wth respect to FDA's invited guests, there are
reported interests which we believe should be nmade public to
allow the participants to objectively evaluate their
conment s.

Dr. Ranjan Duara would like to disclose that he is
an investigator on a study entitled Validations of a Menory
Screening Instrunment. The study is supported by a contract
fromPfizer. He also serves as a scientific advisor for
Pfizer/Eisai, Novartis and Janssen.

Dr. Philip Gorelick would like to disclose that he
has two NIH grants. Roche Laboratories and Bayer supplies
the nedication for each of the grants. |In addition, he is
on the speaker bureaus for Janssen/ Excerpta Medica, Dupont,
Roche Laboratories, Bristol Myers Squi bb and Boehri nger
Ingel heim Dr. Gorelick has consultant agreements with NPS,
Ei sai, G D. Searle/Lorex, Roche Laboratories, Ketchum
AstraZeneca, G axo Wellcone, Warner-Lanmbert, Baxter, Rand,
Sol vay Pharmaceuti cal and Consumer Heal t hcare Products
Association. he is also on the Thought Leader Panel which
is supported by the Weinberg G oup.

Finally, Dr. Helena Chui would |like to disclose
that the State of California (DHHS) has provided grant
funding to the Al zhei mer Center where she serves as a

principal investigator. She is also an investigator on a
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study funded by a grant fromthe National Institute on
Aging. Additionally, she is a scientific advisor to the
Al zhei mer' s Associ ati on.

In the event that the discussions involve any
ot her products or firnms not already on the agenda for which
an FDA participant has a financial interest, the
partici pants are aware of the need to exclude thensel ves
from such invol venent and their exclusion will be noted for
t he record.

Wth respect to all other participants, we ask, in
the interest of fairness, that they address any current or
previ ous financial involvenent with any firm whose products
they may wi sh to coment upon.

Thank you.

DR. KAWAS: Thank you, Dr. Titus.

Now, Dr. Russell Katz, Director of the
Neur ophar macol ogi cal Drug Products Division is going to be
gi ving us our mandat es.

Presentations and Di scussi on on Vascul ar Denenti a
and Drug Devel opnent
FDA Wl come and Overvi ew

DR. KATZ: Thank you. | would just like to
wel come the conmmittee back again. | appreciate your show ng
up after yesterday's intense discussion and, also, again to

extend a special welcone to our invited guests who have
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graciously given of their tine and their effort to help us
with another difficult problem

Yest erday, as you know, we discussed the clinica
entity known as mld cognitive inpairment, or MCl. Today,
we will ask you to deal with several simlar sorts of issues
with regard to the topic of vascul ar dementi a.

Again, we bring you these questions now because a
nunber of sponsors have come to us with proposals for
studies in patients with vascul ar denentia. W have, of
course, allowed those studies to proceed but, again, we have
made no conmitnments to them about how data from those
studi es woul d be interpreted pending a w der discussion of
the issues that | hope we will at |east discuss today, if
not conpletely resolve.

Agai n, many of the issues that | hope we will
cover today pretty much were covered generically for M
yesterday but | will just give you a brief rundown of the
sorts of things that we would |ike you to discuss.

As we discussed yesterday for MCl, it is critica
that we get a handle on the diagnostic criteria for the
particular entity, in this case, today, vascul ar denentia.
Again, a big point that was discussed yesterday with Ml
was, even if we can identify acceptable research criteria
for clinical trials that can be reliably applied by experts,

how well can those criteria be applied and used out in the
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10
comunity of prescribers who will actually use drugs if they
are approved for this.

As you know, there are several diagnostic
instruments that are avail able for diagnosing vascul ar
denmentia. | amsure we will hear considerably nore about
them today. But studies have shown that there is a
consi derabl e variability across these diagnostic instrunents
as far as their success in diagnosing vascul ar denenti a.

In fact, of course, vascular denentia may not be a
single entity. There have been a nunber of underlying
vascul ar pat hol ogi es that have been considered to contribute
to the clinical picture of vascul ar denentia; subcortica
denentias due to small-vessel disease, cortical infarcts
secondary to disease of the larger vessels. Even large
single infarcts that mght be |located in the region of the
brain are inportant to the genesis of denentia and maybe
ot her pathol ogies may contribute to the clinical picture.

So we are very interested to know whether or not
we can consider vascul ar denentia as a single entity,
whet her it consists of several different subtypes that are
sufficiently different fromeach other so that they should
be studi ed separately and whether or not which, if any, of
the diagnostic criteria that exist currently are adequate to
be able to reliably diagnose any of them

In addition to the variability in these diagnhostic
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11
instruments in their ability to di agnose vascul ar dementi a,
they are also not particularly excellent in differentiating
bet ween vascul ar dementia and Al zheiner's di sease. So that
is an inportant question that we are going to want to have
you address.

O course, further conplicating the picture is the
consi derabl e overl ap between the pathol ogy seen in the
brai ns of patients diagnosed clinically with Al zheiner's
di sease and the vascular findings in those patients
i ncl udi ng anyl oi d angi opat hy and abnornalities of the
periventricular white matter and the findings of |esions
typical for Alzheiner's disease in the brains of patients
who were clinically diagnosed with vascul ar denenti a.

So the fact that there is substantial overlap of
t he pathol ogi es of each in the patients who were di agnosed
clinically with one of the two specific syndromes is,
think, a conplicating problemand we are very interested to
hear what you think about the role of each pathol ogy and the
pat hogenesi s of each clinical picture.

In particular, of course, the m xed denentia is
where ferreting out these issues is even nore conplicated.
So we are very interested to know whether or not you think
the diagnostic criteria that exist are reliably able to
tease these matters out.

There is a particular problemwhich the briefing
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12
docunent tal ks about with regard to drugs that have al ready
been approved for Al zheinmer's disease. |If the diagnostic
criteria are not particular good at teasing out so-called
pure vascul ar denmentia from m xed denentia, any effect that
you might see in a vascul ar-denentia study with such a drug,
a drug that has been shown to be effective for "pure"

Al zheinmer's, it may be difficult to know whet her any effect
you see in vascul ar-denentia patients my be just due to the
anti - Al zhei mer conponent if there is a significant Al zheiner
pat hol ogy in those patients.

So that is a very inportant issue we would |ike
you to talk about. Those, | think, are the main issues we
want you to tal k about. Again, there are questions, as
there were with MClI, about design issues and whether or not
you think there are specific, unique design elenments that
ought to be incorporated into any clinical trial to evaluate
a drug for vascul ar denenti a.

Peopl e have tal ked about the frontal-1obe
functi ons being, perhaps, nore inportant to be | ooked at in
vascul ar-denentia patients than in Al zheinmer's patients.

So, basically, in summary, we would like you to
specifically discuss the question of the utility of the
various diagnostic criteria that have been applied, their
ability toreliably identify patients with vascul ar

denmentia, their ability to distinguish between subtypes of
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vascul ar denentia, whether that is even an inportant concept
for us to be concentrating on, can they reliably distinguish
bet ween Al zheinmer's patients and pure vascul ar denentia
and/or, in particular, mixed types of denmentia and, again,
critically, whether or not any diagnostic criteria that we
may di scuss here that may be useful in clinical trials,
whet her or not those criteria can reliably be applied by
non- experts in the conmunity.

Again, if there are any specific design features,
whether it is control groups, whether it is duration,
whether it is specific outconme neasures that need to be
applied in these studies as opposed to other studies in
ot her denenting illnesses are issues that we would |ike you
to discuss. O course, any other relevant issue that you
think woul d need to be brought up, we are happy to hear

So, again, just as a brief sumary of the sorts of
topics we would |ike you to look at. | will end there and
wel comre you again and thank you again for your efforts.

DR. KAWAS: Thank you, Dr. Katz.

Qur first speaker today is going to be Dr. Gustavo
Roman fromthe University of Texas Health Science Center in
San Antonio. He will be talking on the Critical Elenents
for the Di aghosis of Vascul ar Dementi a.

For those of you who have a program we are

shifting the order today at the speakers' request to unfold
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the issues and the way they were interested in showi ng us.
So Dr. Roman will be the first speaker foll owed by Dr.

Hel ena Chui .
Critical Elenments for the Diagnosis of Vascul ar Denentia

DR. ROMAN. Thank you, Ms. Chairman.

[Slide.]

I would like to thank the FDA for this invitation
to present some of these topics on a subject that has been
under very intensive study for the past ten years. |ndeed,
in 1991, | had the privilege of organizing the workshop that
addressed the topic of separating fromthe group of
dermenti as those that were the result of vascular factors
considering the broad range of lesions fromheart failure,
cardiac arrhythmas to multi-stroke infarction.

The idea was to cone up with a definition that
woul d be useful for research studies in the epidem ol ogy
field providing, then, risk factors that coul d, perhaps, be
used to prevent this condition.

[Slide.]

As you can see, there is a w de range of
i nvestigators from several countries and continents who
participated in this first attenpt to cone up with
di agnostic criteria for this condition of vascul ar denenti a.

In the late 1960s, early '70s, we were, so to

speak, blinded by the lights of the discovery of Al zheiner's
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di sease as the nbst comon cause of senile denmentia. |
woul d I'ike you to keep this inage in mnd because the
magni tude of the program of Al zheiner's di sease has
certainly influenced our thoughts on the concept of denentia
and on the inpact of vascular factors and other factors in
the production of denentia in the elderly.

For exanple, it was considered that there could be
no denentia wi thout nmenory | oss despite the fact that the
clinicians at the trenches were finding patients who
presented with henmiparesis, with problens with executive
dysfunction, who really would not go to a nmenmory clinic
because menory was not the first and the nost inportant
conpl ai nt.

This also influenced the idea of com ng up with
these criteria that, in the concept of nany, have been, in a
way, Al zheinerized, if | can use that expression.

[Slide.]

So, with those thoughts in mnd, it was decided to
agree on what were the critical elenments for the diagnosis
of vascul ar denmentia. Nunmber one, it was inportant to have
an agreenent on the diagnosis of denentia because, for
epi deni ol ogi cal studies, you need to have sort of the fina
pat hway, the final conponent of the syndrone. You would not
study risk factors for dysplasia of the lung. You would go

for lung carcinoma to | ook for the risk factors.
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These criteria were devel oped, essentially, with
an epi dem ol ogical framework in the conception of the
criteria.

The second point is that the patients would need
to have cerebrovascul ar di sease. By cerebrovascul ar
di sease, it was understood that it was going to be ischemc
| esions, frank infarctions, henorrhages, problens involving
venous thronmbosis, problens dealing with cardiac failure or
probl ems with hypoperfusion.

It was, therefore, a fairly broad range of
possi bl e causes that were all included under the category of
cerebrovascul ar disease. Finally, the nost difficult point
was to try to make a reasonable |ink between the denentia
and the cerebrovascul ar disease. This is how the conmittee
agreed to tackle the issue.

[Slide.]

Denmentia was defined as a decline in nmenory and
intellectual abilities that cause inpaired function in daily
living. This was an adaptation of the WHO essentially
because of the need to use these criteria on an
international arena, that it was equally inportant to define
denmentia in a setting that would be useful both in a
devel opi ng country as in areas of the devel oped worl d.

[Slide.]

The denentia would need to be confirnmed by
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neur opsychol ogi cal testing including inpairment of menory.
As | nmentioned before, this is sort of a |egacy of the
Al zheiner's Group, that there could be no denentia without
menory | oss because, essentially, that is the fact, as we
saw yesterday, in Alzheiner's disease

But it would have to include two or nobre cognitive
domaei ns. That could be either orientation, |anguage,

vi suo-spatial functions, attention. Executive functions
were included there, notor control and praxis. So it is a
fairly stringent criteria for the definition of denentia,
havi ng essentially three areas of cognitive inpairnment for a
di agnosi s of denmenti a.

[Slide.]

For the di agnosis of cerebrovascul ar di sease, the
committee felt that it was inportant to confirmthe |esions
by brain imagi ng essentially because those who work in the
stroke field know that a significant nunber of patients with
strokes can have a conpletely silent clinical course. It is
the imaging that is going to show the presence, or the
effects, of risk factors for vascul ar di sease on the brain.

The comrittee felt that it was inportant to
i nclude not only the nultiple | arge-vessel strokes, the
so-called multi-infarct denmentia, but there is clear
evidence fromthe literature and fromthe clinica

experience that a single stroke can produce an acute
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denmentia in a patient when it is appropriately placed; for
exanple, in the thal amus, the so-called thal am c denenti a,
posterior-cerebral artery and anterior-cerebral artery
territories.

The sane is true for lacunar strokes. They are
usually multiple, localized in the basal ganglia and in the
white nmatter. W began to learn fromthe advent of CT and
especially from MRl the inportance of periventricular
white-matter lesions in the elderly and the inportance of
these | esions as a cause of denentia.

This was eventually confirmed by the description
of the first genetic formof vascul ar dementia which is
cal | ed CADASIL which manifests, essentially, by the presence
of extensive periventricular white-matter |esions and
nmul ti pl e | acunar strokes.

[Slide.]

The presence of focal neurol ogical signs on
exam nati on was considered to be evidence of the existence
of cerebrovascul ar |esions, especially patients with small
| acunar strokes may have just very subtle focal neurol ogica
signs on exam nation, with or without a history of stroke
because of the frequent finding of silent strokes.

The use of the Hatchinski |schenic Scal e was not
recommended essentially because of the epideniol ogica

reason that when you want to | ook for risk factors in a
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popul ati on, you don't include those risk factors in the
definition. As you know, the Hatchinski scal e enphasizes a
hi story of hypertension and a history of vascul ar di sease
and prior history of stroke.

So that was the reason for not including the
Hat chi nski |schem ¢ Scal e al though further studies have
denonstrated that this is probably one of the nost effective
tools for the diagnosis of vascular denmentia in particular
cases.

The noni ncl usi on of the Hatchi nski scale al so
brought to the fore the idea that perhaps hypotension could
be as inportant as hypertension in sone cases of vascul ar
denenti a.

[Slide.]

To solve the issue of the link between vascul ar
| esions and the presence of denentia, the commttee felt
that the onset of denentia within three nonths follow ng the
stroke could be a reasonable criteria. The second point was
that those cases of denentia that presented with an abrupt
onset of cognitive dysfunction were likely to be of vascul ar
origin since this is sort of the hallmrk of vascul ar
| esi ons.

Al so, the presence of fluctuating stepw se
progression that is quite different fromthat seen in

Al zhei nmer' s di sease was al so an inportant el ement.
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[Slide.]

Features inconsistent with vascul ar denmentia were
those that are usually associated with Al zheiner's di sease
such as a fairly profound amesi a, worseni ng of |anguage,
transcortical sensory aphasia, patients with pure apraxia,
agnosi a, absence of focal neurol ogical signs and,
especially, the imaging criteria was considered to be
extrenely inportant because, while there is not a typica
| esion that would allow a radiol ogist to make a di agnosi s of
denmentia, of vascular denentia, in a particular case, |ack
of cerebrovascular lesions in the brain in a patient with
denmentia is considered to be against the di agnosis of
vascul ar di sease

[Slide.]

Clinical features consistent with vascul ar
denmentia were those that are currently included in the group
of subcortical vascular or frontal-1obe subcortical |esions
such as early gait disturbances, frequent falls, increased
urinary frequency, personality changes, depression

There is now in the psychiatry literature a strong
trend towards the diagnosis of vascul ar depression,
psychonmot or retardation and, especially, the abnornal
executive function.

There are several studies, and Dr. Hel ena Chui

certainly will present sonme of the npbst recent data, but
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from previous studies, the sensitivity and specificity of
the NINDS/ AlREN criteria range fromO0.58 to a specificity of
0.94 which is reasonably good.

[Slide.]

The CAPA | ndex, the inter-observer reliability,
ranges froma nodest 0.46 to 0.72. Essentially because of
the differences in the diagnosis of denmentia, what denmentia
is, you can see a substantial difference in the incidence of
denmentia in a particular popul ation.

[Slide.]

Part of the difficulty with a stroke and denentia
and vascul ar |l esions and denentia is that this is a
necessary condition but it is not the only factor that | eads
to the devel opnent of denentia. This has been one of
stunbling bl ocks, one of the difficulties in the diagnosis
of this condition.

[Slide.]

I will give you an anecdotal exanple. You
recogni ze Louis Pasteur. Late in life, you can see the
sequel ae of left hemplegia with facial--and | oss of use of
the hand. |Indeed, he suffered a stroke at age 46 when he
was barely beginning his studies on beer and fernentation.
He had a second stroke after the discovery of the rabies
vaccine and the third one one year before he died.

So, as you can see, stroke is not equal to



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

22
denmentia. You may not have cognitive dysfunction as a
result of a stroke. That has been part of the problem

[Slide.]

The initial approach was to say, well, it is a
question of volunme. The nore strokes you have, the higher
the chances are that you will devel op denentia. |ndeed, the
term"multi-infarct denmentia" coined by Hatchinski in '68,
'70, sort of decided to take away fromthat group of
arteriosclerotic denmentia that had existed since the turn of
the century, the very likely explanation

[Slide.]

But it was also clear that this was not the only
factor for denentia, that you could have, as you see in
patients who suffer an acute stroke--this is the experience
from Col unmbi a University by Desnond--that the odds ratios
for devel opi ng of denentia are the presence of a
| ar ge- hemi sphere stroke, |left-sided, anterior-cerebral or
post-cerebral artery.

But, certainly, the nost inportant factor is going
to be age. Patients who suffer a stroke after age 80 or
ol der have an odds ratio alnmost thirteen tines the risk of
denenti a.

[Slide.]

The second factor is that if the stroke is

conplicated by ischem c anoxic conplications such as
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sei zures, cardiac arrhythm as and so on, the possibility of
devel opi ng denentia is very high even when you include in
t he equati on age, education, hypertension and other
el ement s.

[Slide.]

So the incidence of post-stroke dementia ranges
between 27 and 41 percent depending on the criteria. Let's
say 25 percent of patients who suffer a stroke will devel op
a significant denentia nmeking this one of the nost inportant
probl ens- -

[Slide.]

--especially because we now have el enents to
prevent those, at |east decrease the incidence, and there
has been a substantial inprovenent in the prevention of
cardi ovascul ar di sease in this country.

[Slide.]

We are going fromthe |large vessel to small-vesse
| esi ons- -

[Slide.]

--and to lacunar strokes that can produce denentia
by itself--

[Slide.]

--to the concept of Binswanger's disease where you
have a substantial |oss of the periventricular white matter

produci ng sort of a disconnection of cortical function.
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Finally, as | nmentioned, the CADASIL, the first of

the genetic fornms of denmentia that has been essentially a

nodel of how vascul ar denmentia can progress.

[Slide.]

Finally, in summary, we believe that the

i mportance of vascular factors is extrenely | arge.

Fortunately, after a decade of controversy, we are begi nning

to see the first results of at least clinical trials that

indicate that this is, indeed, a separate popul ation,

different from Al zhei mer's disease, that this is not just

Al zheiner's disease with a sprinkle of |acunar |esions but

that, indeed, it represents a different popul ation

As we will see later on today, not only the

treatment but the possibility of prevention is offering one

of the nobst exciting changes in this area.

Thank you very much.
DR. KAWAS: Thank you,

now open for questions.

Dr. Roman. The floor is

DR. NYENHUI S: Dan Nyenhuis from Rush Medica

Col l ege. Do you think that nenory should continue to be a

requi renent for the diagnosis of vascul ar denmentia?

DR. ROMAN:  Again, as

menti oned, the problemis

with the definition of denentia, what is it that we are

going to define as the dementi a.

We often see patients who
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pass the Mni-Mental with a score of 26 who have relatively
good nenory. At |least, they can renenber two out of three
objects after a few m nutes

Menmory is not the main conplaint, but these
patients are unable to cook. They are unable to get
dressed. They have major difficulties in their daily-life
interactions. Wen you do tests for frontal executive
function, you find that they are profoundly affected.

So | think this is going to require a redefinition
of denmentia rather than redefinition of vascul ar denenti a.
So, for the tinme being, again, we are sort of prisoners of
the definition of denentia that resulted fromthe |arge
nunber of patients with Al zheinmer's di sease.

So it will have to be in the equation and probably
what we need to do is decrease the inportance of nenory as
the main elenent. But this is going to require probably a
conplete redefinition of the problem

DR. CHU : Dr. Nyenhuis, may | also respond to
your question about whether nmenory should be a requirenent

for vascul ar denmentia. M response is it depends on how you

define nenory. | think if you define it broadly as
difficulties with recall, that patients with vascul ar
dementia will also fulfil the criteria for a nenory
di sorder.

But these people often don't have the sane type or
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pattern of nenory disorder. They respond better to cuing or
recognition nmenory. So | think we could still be content to
say that menory would be one of the requirenents but we
woul d have to relax how we operationally define the nenory
impairment. In fact, the pattern nay help us in a
di fferential diagnosis.

DR. DeKOSKY: | would like to know why nenory
woul d have to stay as a required cognitive domain for
menory. As sonebody fromthe Al zheiner's side who had
nothing to do with those definitions, | am curious about
someone who presents with praxis and, perhaps, |anguage
problenms froma | eft-heni sphere | esion and the kind of
executive dysfunction and, perhaps, executive nmenory
dysfunction that Dr. Chui is describing, why would you need
to have nenory loss as a requirenment for a significant
i mpai rment in cognitive function to neet vascul ar-di sease
criteria?

Are we still alittle too attached to AD? | don't
understand the logic even listening to it as an Al zhei mer
person.

DR, CHU: | think it is a good debate. Actually,
inthe criteria that we developed in California, we dropped
the requirenment for nmenory. |In the unfolding criteria for
vascul ar or cognitive inpairment, there is no requirenent,

really, for menory.
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DR. KAWAS: | think that is Dr. Chui's way of
saying it doesn't have to be part of the definition. It
sounds |ike we have already got two definitions on the
tabl e.

DR. PENI X: As a corollary to that, what do you
think the contribution of requiring nmenory as part of the
definition for dementia has contributed to the difficulty in
separating vascul ar denentia from Al zhei mer's di sease?

DR. ROMAN: | think that is an inportant point
because what it neant was to enphasize that sort of gray
area that we haven't touched of the so-called m xed
denmentias, patients who have what has been call ed pre-stroke
denmentia. This is a patient who has been having nenory
difficulties for the past three years, who is having
difficulty with finding the way to the bathroom and happens
to have a stroke that nmkes things nmuch worse.

But that patient, and this can be as many as
twelve, fifteen percent of the patients who present with
so-cal |l ed post-stroke denentia, are actually patients with
Al zhei ner' s di sease who happen to have a stroke because of
the commnality of risk factors between the two conditions.

So | think the enphasis on nmenory, in a way, has
given a bad nanme to the criteria because it says, well, what
you are doing is you are including patients who actually

have Al zheiner's di sease and just happen to have a stroke
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that triggers or nmakes the denentia nuch nore evident.

That is the reason why, as | already nentioned, we
are trying to give a little bit | ess enphasis to this nmenory
deficit as a requirenent. But ten years ago, it was an
anat hena.

DR. WOLI NSKY: | heard a number of different ways
that vascul ar di sease can lead to this syndrone;
| ar ge- vessel disease, small-vessel disease, diabetes,
hypertensi on, CADASIL. So when we tal k about treatnments for
this formof denmentia, if it can be defined, will we always
be tal king about synptonatic treatnents, since | can't
i magi ne a common pat hophysi ol ogy for the fifteen different

types of ways we can do this with vascul ar di sease.

DR. CHU: | think that is a good lead-in for ny
tal k.

DR. KAWAS: I n that case--actually, though, on
your way up, | would like to ask a question. Back to the

di scussion of two cognitive donai ns and whet her or not
menory needs to be one of them it strikes nme that defining
vascul ar denmentia with two cognitive domai ns and not

speci fying which ones does not rule out, or take out of the
di agnosi s, anybody who woul d have fallen in with nenory or
woul d have m xed denentia and would only serve to capture
nore peopl e who m ght have been left out and, as such, that

nmeans it would increase its sensitivity for vascul ar
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denmentia if the domain of nenory was not specified.
I's that the case?

I think we have got two people who want to comment
before Dr. Chui gets to speak. One of themis Dr. Chui,
foll owed by Dr. Wblinsky.

DR. CHU: | just wanted to give a nod to that
interpretation. | think you are right, that if we require
menory as part of the definition of vascular denmentia, we
are enriching the sanple for Al zheinmer's di sease and
i ncreasing our dilenma of separating theml|ater

DR. KAWAS: No; | don't think you enrich. [|f you
say two dommins, and the person has a problemw th menory,
they will still fall intoit. So you don't increase your
specificity or enrich it. You actually--is that correct?

DR. CHUI: If we |eave the two domains as if one
could be nenory, then there is no problem It creates a
| arger universe. But if we specify that one of the two
domai ns nmust be nenory, which is the case for the DSM I 1|
criteria for denmentia, and for the Al zheinmer's type, then we
are enriching for Al zheiner's.

DR. KAWAS: By excluding the other individuals.

DR. WOLI NSKY: | see the problem of the patient
who has been havi ng progressive cognitive decline before an

obvious clinical stroke. But then | have trouble with the
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| ogi ¢ of saying that once there has been evidence of a
clinical stroke, the cognitive decline can occur with or
wi t hout evidence of further strokes as long as there is
addi ti onal vascul ar di sease.

So have we excluded a significant part of vascul ar
denmentia which is the npst interesting part which is
presenting before the stroke with these criteria?

DR. ROVMAN: Part of the problemis that the data
fromthe Nun study shows that you could nmeke a case for what
the Nordic Group of Denentia calls type 1 and type 2
Al zhei ner' s di sease. They say Al zheiner's disease is the
one described by Al zheimer with Auguste D. who was only a
50- or 51-year-old woman who devel oped denentia with
psychotic features, if you want, and who had the typica
| esi ons.

When you | ook at the pathology of those cases with
early-onset Al zheiner's disease, there is really no vascul ar
conmponent except for anyloid deposits. But, as you grow
old, and this is the case, for exanple, in the Nun study
where the nean age of the subjects who canme to postnortem
was well in the "80s with a couple of centenarians in the
group, it is clear that the neuropathol ogi st cannot nmake a
di agnosi s, cannot say who was denented and who was not
denment ed because of the presence of typical |esions of

Al zheiner's disease fulfilling the neuropathol ogy criteria
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for the condition.

So what made the di fference was the presence of
smal | | acunar strokes. It seens that vascul ar di sease seens
to be the trigger, the element that sort of brings to the
surface the clinical expression of the denentia, the
denmentia of Al zheinmer's type in the clinical viewoint.

So the idea is that, and | think Phil Gorelick
will address this, perhaps we can do nmore, not so nuch for
the treatnent of the condition, both vascul ar and
Al zhei ner' s di sease, which, at the end, are essentially the
final commn pathway of a nunmber of el enents, but perhaps we
could do sonething in the sense of prevention, that sone of
t hese cardi ovascul ar risk factors could be treated to
prevent the devel opnent of a dementia that, in that case,
woul d not be that inportant if we call it just vascular or
Al zhei ner' s di sease

So | think, fromthat viewpoint, it is extrenely
i mportant to keep the separation between the two conditions.
In one case, the disease in the elderly my not be enough to
mani fest as an Al zheiner's type denentia and that you need
t he vascul ar conponent.

DR. WOLI NSKY: | guess ny problem and
understand the difficulties, or sone of the understandi ng of
the difficulties of what you have just described, but |

t hought that the working definitions you have woul d actually
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exclude a fair number of patients with CADASIL from
consi deration because they would be presenting with a
dermenting illness before stroke.

DR. DeKOSKY: This is a place where not having to
consider nenory in these early slow onset by vascul ar
deternmi ned cases would be very hel pful because if you | ook
across the group, that is, |I think, one of the places where
Al zheiner's di sease kind of flows into the group especially
t hose who have subcortical white-matter alterations who
somehow get brought to you in that context who nay have sone
vascul ar risk factors.

DR. CHU : | think you have an excellent question
While | can't answer it, | can, perhaps, expound on it. So
if I amunderstanding correctly, you are saying that if we
take someone that cones in with a stroke but with a history
of a slowy progressing denentia before the clinical event
and exclude them because we assune they have Al zheiner's
di sease, aren't we excluding, naybe, the npbst interesting
part of the sanple.

| agree with that. Many of us are doing that. |
think, in the stroke series, about 12 percent of them have a
hi story of slowy progressive denentia before the clinica
event. Again, | think, com ng froman Al zheiner's nodel, we
assunme that a slowy progressive denentia neans Al zhei nmer's

di sease.
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But you conme the nultiple-sclerosis world and you
know that slowly progressive denmentia could be multiple
sclerosis. | think that slowy progressive denmentia can
al so be vascul ar denenti a.

DR. KAWAS: | guess the challenge is going to be
to find it.

DR. VEINER: | just had a quick question. Is it
fair to say that in sonmebody with a vascul ar type denentia
there have to be abnormalities on the MRI?

DR. ROMAN: Yes; that is a requirenent fromthe

criteria.

DR. VEINER: There has to be.

DR. ROMAN: There has to be; yes. |If you have a
clean MRI, it has got to be sonething el se.

DR. VEEI NER: What percentage of people who have
Al zhei mer' s di sease have a clean MRI?

DR. KAWAS: Age-dependent woul d be my answer.

DR. DeKOSKY: It also depends on where you get
your cases. |If you look at the centers, in our center, we
code VAD cases according to whether or not they have
subcortical white-matter alterations. | think we run,
woul d say, probably 60 percent clean when we stay bel ow the
age of 75. \When we get above that, it probably decreases.
But it is somewhere in the 50:50 range.

DR. VEINER: So it is an age-dependent--
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DR. DeKOSKY: It is age dependent and the other
comment woul d be that, in |ooking, as some of my coll eagues
do, at cognitive processing in nornmals, they clearly see
this association of altered but still within the nornal
range and obviously slowly progressive cognitive declines,
not dementia, clearly associated with subcortica
white-matter alteration.

So there are ways that you can have slowy
progressive changes that [ ook |ike they map to sonme kind of
alteration, at least in white matter, if we assunme, |ike al
t he neuroradiol ogists do, that that is due to vascul ar
di sease. So there is a nodel for that although Al zheinmer's
docs don't think about it very often

DR. DUARA: |In response to your question, Dr.

Wei ner, when you say "clean MRI" in Al zheiner's disease, it
really depends, | think, what do you nean by clean. |[|f you
consider just the periventricular area, there is a very
significant increase in white-matter change in Al zheinmer's
di sease that has been docunented in nultiple studies.

Al t hough the radiologist will always read this as
i schemi c, they have no idea what it is and it could be a
variety of different things. It could be inflamatory. It
could be vascular. It could be degenerative. It could be
gliosis. Who knows what it is.

So if you are just tal king about that increase in



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

35
white-matter disease right around the ventricles, that is, |
woul d say, alnost universal in patients with Al zheiner's
di sease to a varying extent. But if you are tal king about
di screte infarcts, that is a different situation. | would
say that it probably pretty unusual

DR. DeKOSKY: | would have to say that has not
been our experience. It may be the difference where the
patients cone fromthat Ranjan sees. Linear periventricular
changes, | think, are an aging change and | excl uded that
fromwhat | thought your definition of clean was.

But | ooking for subcortical white-matter changes,
which we do both with T2s and with flares, and flares picks
up a lot of things we are not sure of the origin of that we
don't see on T2, we see |lots of patients who are clean. But
the ol der they get, the nore likely we are to see the
extensions out fromthe angles of the ventricles in the AD
cases.

DR. GORELICK: | think one of the points here is
that vascul ar denentia or vascular cognitive inpairment is a
dynam ¢ process. The criteria that we all grew up on that
came out of the psychiatric literature that this was a
stepwi se deterioration and then the Hatchinski score which
really, just took the old criteria and then built sone
weighting to it, and it heavily weights toward stepw se

deterioration and vascul ar risk factors, may not be correct.
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What we have now is the new i magi ng techni ques
whi ch are probably going to show us--we are doing a study,
Dr. Chui is doing a study. W are starting--for exanple, at
our site, we are | ooking at diffusion-tensor inmaging of the
white nmatter. W are | ooking at the hi ppocanpal vol unes,
entorrhinal cortex volunes and so on.

Dr. Chui is doing simlar things. She is ahead of
us by about a year. She is going to show sone data. But |
think the idea is that when we start |ooking at these
things, and if we start adding diffusion and perfusion
i magi ng at periodic tinmes, we are probably going to find
that this is a very dynanmic disease and it is not just going
to be the stepwi se chuggi ng al ong deterioration.

DR. CHU : Com ng back to your question, is the
neur oi mage al ways abnormal in vascul ar denmentia, | would
agree that our current criteria require that but that can be
circular. Fromlooking at the pathol ogist's end, there may
be ischemic pathology with a normal MRl or CT, especially
m croinfarcts in the cerebral cortex.

So | view inmaging as our nost sensitive tool at
this time but | don't think it is the end-all for detecting
i schem c vascul ar di sease

DR. VEINER: |Is there any neuropathol ogi st
seeing--you can't do that in people. So the questionis is

there anything nore sensitive than the inmaging?
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DR. CHU : |Inmaging is evolving all the tinme, so
think imaging tonorrow m ght be able to increase this
threshold of sensitivity. But structural M and flare now
is the best we have at this tine.

DR. KAWAS: Dr. Katz?

DR. KATZ: | just sort of want to press that point
alittle bit. The way | hear it, there is a certain anmount
of sort of--1 don't know, call it clinical nomnalismor
somet hi ng--goi ng on here. These are patients who have had
strokes or sonmething is seen on MRI. Maybe they are
different clinically than Al zheinmer's patients or maybe they
are not, as we have already said, Alzheiner's patients who
presumably have Al zheinmer's and then have a stroke get worse
and it is considered to be their Al zheiner's.

So there is a considerable overlap here. | am
just wondering, given the clinical criteria that are applied
to di agnose vascul ar denentia, how well does that map to the
pat hol ogy? How robust is the pathol ogi c database that
supports this?

In other words, when physicians apply the vascul ar
denmentia criteria clinically and they say, "Okay; this

pati ent has vascul ar denentia," what does the pathol ogy
show? There is obviously considerable overlap in the brains
of patients who are di agnosed either when they were alive

with vascular or Al zhei mer's di sease.
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There is the pathology of both in the brains of
these patients. | am wondering how wel| does the pathol ogy,
at this point, support these clinical diagnoses?

DR. CHU : In our program project, we have about
35 autopsies at this time. W find that the pathol ogi st
sees a | ot nore vascul ar pathol ogy than we inmagi ned
clinically.

DR. KATZ: In vascular patients, or Alzheiner's
patients, or both?

DR. CHU : In both. There are sonme problens in
that there is an interval of time between the MR and the
autopsy. Some would argue that this difference in the
magni tude of ischemic brain injury has occurred during this
interval. But one of our projects is to try to get the M
as close as possible to the autopsy.

But the sample is still very small.

DR. KATZ: But, again, it raises the question of
how do you know what is causing the clinical picture.
Patients who are denented and they have a vascul ar picture,
whether it is on the MRl or clinical, you think there are
vascul ar events. So you say, "Well, the dementia is due to
the vascul ar events."

I am wondering, really, how, again, since sort of
pat hol ogy is the gold standard, how robust the pathology is

to support those clinical diagnoses?
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DR. CHU : M proposal is that we retreat from
this battle because | think we have lost it. | don't think
we can use pathol ogy as a gold standard for the diagnosis of
vascul ar denmenti a because pathology is nmute on denentia. It
tells us nothing about behavior.

Pat hol ogy can just confirmthat there are ischemc
brain | esions and whether or not there is Al zheimer's
disease at all. So | think |I am going to propose a retreat
toward identifying ischenmic brain disease and not worrying
so rmuch about whether it causes denmentia. W should be,
then, targeting our treatnment at mninmzing the progression
of the ischemic brain injury.

DR. KATZ: But, again, to bring up the question of
semantics, we have to worry about what you call these.

These patients may be denented and they may have vascul ar
di sease. They may al so have pat hol ogi ¢ changes consi st ent
with Al zheinmer's disease. But we have to worry
about - -obviously, we all have to worry about what you cal
it.

I am not even tal king yet about proposed
treatments and prevention and synptomatic treatnents. | am
sinmply tal ki ng about what do you nane these people. Can we
reliably say these people have sonmething called vascul ar
denmentia and it is different, fundanmentally different, from

these patients who have sonmething called Al zheiner's
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di sease. That is the real question, at |east at the nonent,
for me.

DR. KAWAS: Actually, | have a question for Dr.
Chui. O those 35 autopsies that you have, presunably of
carefully diagnosed, carefully selected, individuals, what
percentage of them had Al zhei mer's pathol ogy at autopsy in
addition to whatever vascul ar you found?

DR. CHU : Let ne just talk about the first
twenty-four cases because the other ten are still kind of
bei ng evaluated in our consensus process. O the
twenty-four first cases, we had twelve that were clinically
di agnosed as vascul ar denenti a.

The degree of Al zhei ner pathology varied. A
nunber of them have neurofibrillary tangles in the
entorrhinal cortex and hi ppocanpus, Braak stages 1, 2, 3 and
4. But, actually, very few of them had Braak stages 5 and
6. So there is sone degree of Al zheiner pathology | think
commonly taking place in the hippocanpus of these
i ndi vidual s, but they don't have the isocortical stages of
Al zhei mer' s di sease

A nunber of them have diffuse plaques in the
cortex but not neuritic plaques, to conplicate matters.

DR. KAWAS: Did any of them have nothi ng but
vascul ar di sease?

DR. CHU : A few of themdid, yes; only vascul ar
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di sease. We still say Braak 1 or 2, but these are ol der
peopl e.

DR, GORELICK: | just wanted to respond to Dr.
Katz's question. W are fighting this age-dependent battle
that Mary Ganguli called being in trenches. As people get
ol der and ol der, nmore and nore things start happening to
them just as they are happening to all of us sitting around
the table.

So we have a lot of confounds that we have to dea
with. |If you want to really get a pure case of vascul ar
denmentia, you find sonmebody who has | upus anticoagul ant or
anticardiolipin anti body and has the m sfortune, at the age
of 35 or 40, to have a nunmber of infarcts, and you are
probably not going to find plaques and tangles in the brain.

But, again, we keep fighting this battle that they
are in the hospital for various problens. They get
pneunoni a. They have hypotension. They have cardi ac
arrhyt hm as and things becone very, very nmessy for us. So
think that one of the issues is | amnot sure that, in sone
regards, and | will try to explain that when | give ny
di scussion, that we need to give these | abels.

In certain respects, they are very inportant.

But, in other respects, they may not be because once the
brain gets wecked, if you will, by denentia, it is wecked.

The idea is to be upstreamand try to prevent that process
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from happeni ng.

I think if we start focussing upstream we are
going to be a lot better off than trying to deal with this
stuff downstream when the brain is wecked.

DR. KATZ: | agree. But, right now, | think we
are sort of downstream |In other words, we have conpanies
comi ng to us saying, "These patients have vascul ar denentia
and we want to get a claimfor the treatnent--not
necessarily prevention--just the treatnent of vascul ar
denentia.”

So that is why we are here today, to figure out
whet her or not we have a conmon understandi ng of what that
is as opposed to just calling it vascul ar denmentia because
patients are denented and they have vascul ar di sease.

DR. CHU : M conprom se position is that the
smal | -vessel subtype does represent one form of vascul ar
denmentia where we can |abel it an we can propose a
pat hol ogi ¢ gol d standard because here the pathol ogy does
correlate with the severity of denentia.

DR. PENI X: | guess one of the problens is that
there are no large series of neuropathol ogical data. But is
there data available to answer Dr. Katz's question through
like, the SERAD? My understanding is that SERAD is a
registry for Alzheiner's disease centers and they correl ate

clinical data with many different things, one of which would
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be neuropat hol ogical data fromthe nmultiple centers. | am
not sure if that data has been put together that would give
a |l arge numnber.

DR. GORELI CK: Generally speaking, if you ook in
t hese brai n-bank studies, the diagnosis of vascul ar denentia
is uncommn. On the other hand, you have to think about the
source of the data. You have got pristine diagnoses which
exclude all of the risk factors, and so on and so forth. So
you are going to have a very special group of people.

DR. KAWAS: | think one of the studies that you
m ght need to hear about is Dr. Chui's program project. So,
can | introduce Dr. Hel ena Chui.

DR. CHU : But | won't talk nuch about the program
proj ect.

DR. KAWAS: She is going to talk on Focus on
Subt ypes, Denentia Due to Subcortical |schem c Vascul ar
Di sease. Dr. Chui is fromthe University of Southern
California, Los Angel es and Ranchos Ami gos in California.

Focus on Subtypes: Denentia Due to Subcortical |schenic
Vascul ar Di sease

DR. CHU : Dr Wlinsky, could you rephrase the
guestion you ask about ten mnutes ago? It was sonething
about, since there are so nany different pathways which | ead
to vascul ar denentia, does this mean that treatnent of

vascul ar denmentia will be confined to synptomatic treatnent,
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because it is difficult to conceive of a treatnment that
could really enconpass all of the different
pat hophysi ol ogi es.

[Slide.]

| agree, that is an excellent question. M thesis
is that vascular denentia is very inportant for
epi denmi ol ogi ¢ studies. The criteria that Dr. Roman
described help us to get an idea of the overall |arge
denom nator, how big is this net.

But my thesis is that, for treatnent, it is not a
useful net, that we have to, then, go down to subtypes that
are defined by specific pathophysiologic processes. The one
that | amgoing to choose to illustrate today is subcortica
i schem ¢ vascul ar denenti a.

[Slide.]

We canme froma very invigorating and i ntense day,
as you said, yesterday, tal king about the early stages of
Al zhei ner's di sease. Dr. Roman also said that npst of us
came from an Al zhei mer background and so we are influenced
very rmuch by the nodel of Alzheiner's disease

But the question is, taking a step back, and the
FDA is asking us to step and ask the different questions, is
Al zhei ner' s di sease a good nodel for vascul ar denenti a.

There are certain risk factors that lead to

Al zheiner's di sease |ike genetic ones in 10 percent of cases
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or apolipoprotein E4. There is a conmon pathol ogy,
neurofibrillary tangles and neuritic plaques, and there is a
common phenotype, a progressive |oss of cognitive functions
starting in the early stages with MClI and then progressing
to denenti a.

However, for vascular dementia, if we start here
and go backwards, there are a whole host of risk factors;
hypertensi on, diabetes, hyperlipidema, atrial fibrillation
CADASI L, hypotension, et cetera; many types of
cerebrovascul ar di sease, atherosclerosis, arteriosclerosis,
anyl oi d angi opathy, which is seen in Al zheiner's di sease and
t hus nmakes Al zhei ner's di sease a vascul ar denenti a.

Hypot ensi on, changes in the bl ood-brain barrier
| eading to several types of brain injury; henorrhages;

i schemi a, ischem a due to occlusion, due to hypoperfusion
| eading to many syndrones; hemni paresis, henisensory | oss;
visual -field defects; akinetic mutism neglect;
constructional apraxia dementi a.

[Slide.]

Vascul ar denentia is not a disease. It is only
one possi bl e phenotypi c expression of vascular brain injury,
anong others, focal deficits. Sonetines, there is no
observabl e phenotypi c expression. W see, in MI, evidence
of brain injury and there is no history of a clinical event.

Cer ebrovascul ar di sease sonetines | eads to
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denmentia. Al zheinmer's disease, arguably, does so
invariably. Unlike Al zheinmer's di sease, we already know a
| ot about vascular risk factors and how to treat them so

focussing on vascular denentia is an arbitrary and late

choi ce.

[Slide.]

The FDA's questions, can vascul ar denentia be
clearly defined in a clinical setting; | believe it can,

yes. We just defined denentia, cerebrovascul ar di sease and
that there is a relationship between the two. But ny
question is is this useful, given its heterogeneity for
treatment? |Is this useful for treatnment, given its

het er ogenei ty?

Are there valid criteria for the diagnosis of
vascul ar denmentia? Not if pathology is the gold standard
because, unlike Al zheinmer's disease, the severity of the
pat hol ogy does not correlate strongly with the severity of
vascul ar denmentia. The volunme of infarcts may vary from
1 centimeter to 1 cubic centimeter or milliliter to 230 in
Erkinjuntti's paper.

Can vascul ar denmentia be distinguished from
Al zhei mer' s di sease and ot her causes of denentia? W can
define the vascular brain injury. W cannot rule out
conconmitant Al zheinmer's disease. That is a weakness of the

di agnosi s of Al zheimer's disease. It is really not a
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vascul ar-denmentia problem It is a problemw th Al zheiner's
di sease.

But my question is does this matter? Can't we
just treat the vascular injury and then treat the
Al zheiner's separately, two separate things. W have
separate i ndependent markers for two processes.

[Slide.]

So ny position is that vascular denentia is an
i mportant diagnosis for epidem ologic studies but it is not
a useful concept for treatnent. This is Dr. Wlinsky's
question. It is too broad. It is akin to trying to treat
neur odegenerati ve denmentias as one group; Alzheiner's
di sease, frontal -tenporal denentia, denentia of the Lewy
body. W can treat them synptomatically.

[Slide.]

There are too many types of cerebrovascul ar
di sease and too many pat hophysi ol ogi ¢ nmechani sns.

[Slide.]

There are too nmany clinical phenotypes, mgjor
hem spheral syndrones, |acunar state and variations in the
clinical course, abrupt onset, stepw se progression and
slow y progressive decline as we see in Binswanger's
subt ype.

[Slide.]

There is a problemwith the clinical criteria.
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They are not interchangeable and, as | nentioned, there is
no gold standard for vascul ar denenti a.

[Slide.]

Here are several criteria for vascul ar dementia
that we studied in the State of California. W took
twenty-five vignettes and sent them around to seven centers
and asked themto check coding sheets for each of these
criteria; the Hatchinski |Ischenmic Score, the Diagnhostic and
Statistical Manual, the California Al zheiner's Di sease
Di agnostic and Treatnent Center Vascul ar Denentia and the
NI NDS/ Al REN criteria that Dr. Roman descri bed in great
detail .

Left off this list is the ICD10 which we didn't
study. O these twenty-five cases, the autopsy showed
vascul ar pathology in 24 percent. The DSM 1V criteria
pi cked up nmost of these cases. So did the Hatchinsk
I schemic Scal e nodified. The ADDTC and the Hat chi nsk
Original picked up about a half. The NI NDS/ Al REN criteria
pi cked up about a fifth of the cases.

So there is a great difference in the sensitivity
of the criteria using just the presence of vascul ar
pat hol ogy as the gold standard.

Internally, actually the Hatchinski scale has the
greatest inter-rater reliability. The kappa scores were the

hi ghest, 0.6. For DSM IV and ADDTC and NI NDS, there was a
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noder at e degree of internal consistency.

[Slide.]

Why do we have such difference in the sensitivity
of the these criteria? The way | conceptualize the issues,
it is very simlar to what Dr. Roman laid out. W have
dementia and we have vascul ar disease in the title, the
nom nal |abeling. The challenge is how do we denpnstrate
this causal rel ationship.

The criteria vary in what they consider to be
necessary clinical signs and synptonms. For exanple, do you
require focal signs, neurologic signs and synptons. The
NI NDS/ Al REN do. The California criteria do not. What do we
requi re about the cognitive inpairnent; that it have an
abrupt onset? Do we require structural imaging? The
Hat chi nski |schenic Scal e does not.

What other factors do we consider to be a causa
rel ati onshi p? The ADDTC criteria and the NI NDS/ Al REN
criteria require some sort of a causal relationship between
a clinical event, a stroke, and the cognitive inpairment.
That really narrows their sensitivity.

So this kind of variable way of putting together
t hese pieces of the puzzle explains, in nmy nmind, why there
is so much variability in the criteria.

[Slide.]

One solution for treatnment is to focus on
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subtypes, to take the perennial--go froma |unper to a
splitter. So here we are taking the splitter strategy. M
shorthand for this is subcortical ischenmc vascular D. And
the D could stand for denmentia or it could stand for
di sease. Disease is nore the pathophysiol ogic process and
denmentia i s one phenotype.

[Slide.]

The smal |l vessels that we are speaking of are 100
to 600 microns in dianeter. These are arterioles that have
no internal elastic lamna and they are within the brain
substance. They are within the cortical nmantle as short
arterioles but then a nunber of themcalled | ong nedullary
articles perfuse the deep and periventricular white matter
These smal| arterioles also feed the subcortical grey matter
in the basal ganglia and thal anus.

[Slide.]

So let's take a | ook at this cascade of events
within this subtype. Here we have hypertensi on and di abetes
mellitus as the nost conmon risk factors. CADASIL woul d go
in here, too. They lead to small-vessel pathol ogy, SI VD,
usi ng one formof the label, |leading to ischem c brain
injury. O course, hypertension also | eads to henorrhagic
brain injury.

This leads to a syndrone of dementia due to SIVD

as well as gait disturbance, urinary incontinence, and so
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forth. So SIVDis a termthat can be used to describe
either the subtype of the vascul ar di sease or the denentia
syndrone. | prefer to say denentia due to SIVD to clarify
that anbiguity.

SIVD represents a nore honpgenous clinica
pat hol ogi cal entity and, therefore, | believe will be a nore
useful target for treatnment. | am going to abbreviate this
paradi gm shift, the splitting, the focussing on subtypes, as
drilling down. This is supposed to be an arrow pointing
down.

By using neuroi magi ng, finding a surrogate marker
for ischemic brain injury here, we can shift the focus of
treatment to here, earlier in the disease process. So,
while we can ook at denmentia as one of the outcone
measures, my suggestion is that we really focus on this as
the primary outconme neasure, shift left earlier in the
di sease process.

So this paradigmshift | amgoing to refer to with
the abbreviation, shifting left. This is supposed to be an
arrow to the left.

So, really, the take-honme nessage fromny talk
this morning is that we should drill down and shift left.

[Slide.]

So the FDA criteria can be reframed; delete

vascul ar denentia, replace SIVD
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[Slide.]

There are two pat hophysi ol ogi ¢ nechani sns for
SIVD. One is occlusive. This |leads to |acunes and to
| acunar states. The other pathophysiol ogi c nechani sm has
been much nore controversial. It is hypoperfusion |eading
to deep white-matter |esions and Bi nswanger syndronme. | put
this in parenthesis because, clinically, Binswanger
syndrone, | believe, is only the tip of the iceberg of the
di sease.

Wth MR and CT, to some extent, we can detect
this well before there is clinical Bi nswanger syndrone.

[Slide.]

So the two pat hophysi ol ogi ¢ nechani sns are
occl usion of one of these small vessels which will give rise
to lacunar infarcts in the grey matter, subcortical grey
matter, or in the subcortical white matter. The
hypoper fusi on mechani smleads to i nconplete infarction, not
cystic or conplete infarction but inconplete infarction, in
the end zones of the long penetrating medullary arteries.

These are |l ong, high-resistance vessels. \Wen
there is a diffuse snmall-vessel disease picking up every one
of these, the perfusion pressure head will be |owest here
and this, | believe, is manifest as white-matter |esions on
MR or CT as | eukoarai osis.

[Slide.]
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Just briefly, because these are in your handout
now and | think you have noticed |I changed ny tal k and am
now just entering what you have in front of you, these
| esions are like--the lacunes and the white-matter |esions
are readily seen on MRl and, to sonmewhat a | esser extent, on
CT.

So | acunes are bright on proton-density MRwith a
few rare exceptions. Cystic lacunes is the exception. They
nmust be di stingui shed from perivascul ar spaces which are
bright on T2 but not brighter than CSF on proton density.

I won't go into these details, as | said.

[Slide.]

For the hypoperfusive mechani sm the deep
white-matter |esions, we have, on MR, various degrees of
white-matter |lesions. This slide came fromthe
Cardi ovascul ar Health Study of, | think, about 26,000 or
33,000--1 forget--community-dwelling elderly. There is sone
correlation with neurobehavi or once the | esions are rated
greater than 5.

[Slide.]

So how do we conceptualize the diagnosis of
subcortical ischenic vascul ar denentia? W have denenti a,
and here there is a nore or |ess honpbgenous behaviora
syndrone. It is the frontal dysexecutive syndronme. There

are nmenory problens but the pattern is that, while there are
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difficulties with recall, recognition nmenory is better
spar ed.

There are certain clinical signs and, on the M
mul tiple or strategic lacunar infarcts and confl uent
white-matter |lesions. Treatnment can be synptomatic at the
denmentia stage or it can be ained at preventing ischenmc
brain injury, shifting left.

[Slide.]

There are criteria published for subcortica
vascul ar denmentia by Erkinjuntti et al. in the Journal of
Neural Transmi ssion, 2000. This encapsul ates this--

[Slide.]

--with the MRl criteria or--

[Slide.]

--CT criteria.

[Slide.]

For clinical trials of SIVD, the subtype, we would
want to add cognitive neasures that are sensitive for
frontal dysexecutive function, working nenory, retrieva
deficits in nmenmory, and speed of processing.

[Slide.]

For the clinical trials, structural imging wll
be parambunt. MR would be preferred. The imaging could be
used qualitatively for the diagnostic or the entry criteria

and quantitatively as an outcone nmeasure or a surrogate
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mar ker for progression of ischemic brain injury.

[Slide.]

So, in sunmary, can SIVD be clearly defined in the
clinical setting? Yes. And it nmay be nore meani ngful for
treatment drilling down. Are there valid criteria for the
di agnosi s of SIVD? They are published but not yet
val idated. Pathologically, | feel we should aim at
confirm ng the ischem c vascular injury in excluding
Al zhei ner' s di sease but not necessarily try to confirmthat
the denentia was due to vascul ar di sease.

Can SIVD be distinguished from AD and ot her causes
of denentia? Yes; we can define the vascular injury. But
the question is we know we can't rule out conconitant
Al zheiner's di sease. The question is, does this matter?

Why not treat both processes independently?

What outcome neasures shoul d be used? Add
executive and recognition nenory. \What features should be
included in the clinical design? Structural neuroimaging.

Thank you.

DR. KAWAS: Thank you, Dr. Chui. Actually, I
would I'ike to ask you a question. 1In the drill-down and
shift-left nodel, it seens to nme that what you were
proposi ng was that we needed to put as a treatment for this
the prevention of additional vascular injury as opposed to

the prevention of vascul ar denentia, per se.
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In that paradigm to ny nmind, then, drugs that
woul d be appropriate would be decided in the traditiona
nodel of what drugs are useful for stroke rather than what
drugs are useful for denmentia that is related to stroke.

I's that the case?

DR. CHU : | think, in general, | agree. But |
woul d point out that | think stroke neurologists, at this
time, are focusing their effort on preventing the
damage- - preventi ng occlusion. They are focusing on the
nodel of occlusion, preventing occlusion or mnimnzing the
damage once occl usi on has occurred.

There is, in nmy mnd, a neglect of the inportance
and the possible effects of hypoperfusion. So I think the
desi gns woul d be the sanme but there has to be a broadening
of the concept. Vascular denentia--we see patients that we
bel i eve have vascul ar denentia, and, on autopsy, they have
vascul ar denentia, they have a slowy progressive denentia
wi t h--nmaybe they have had one clinical stroke but they have
many nore i schem c vascular |esions on their inmaging than
clinical events.

They have a slowy progressive history. On
pat hol ogy, they have sone Al zheiner's changes in the
hi ppocanpus but not throughout the cortex. How, why are
they slowly progressing? One hypothesis is it is this

generalized stenosis and this hypoperfusion. There is where
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we need to place our enphasis.

It is not just the prevention of stroke, a
clinical, dramatic event, but a prevention of a nore
progressive subclinical inconplete infarction.

DR. KAWAS: You feel fairly convinced that that
exi sts and that those gradual decliners are not doing it
wi t h anot her pathol ogy, like Alzheiner's, that if we treated
hypoper fusi on, we woul d make a difference in sone clinica
way, if we had a treatnment for hypoperfusion of sone sort?

DR. CHU: | do. | think you can tell that | do.
| appreciate hearing other voices on that.

DR, GORELICK: | would get back to the issue that
I have the strong suspicion this is a dynam c process.

Unl ess we have serial M technol ogy going on these cases, we
are not going to know for sure because a |ot of these

pati ents who wake up in the norning and feel a little

cl ouded and feel they have the flu or it is their

rheumati sm they nay have just had an ischem c event,
whether it is the pathology event or it is a physiologic

bl ock, uncertain.

Again, with nore MR i magi ng that could be
enpl oyed, we could probably see sone dynam c changes. |
think that is what Helena is referring to.

DR. DUARA: Maybe Dr. Chui should respond to that.

I was going to ask a different question.
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DR. CHU : Dr. Kawas, another reason | believe is
that is that in our program project, we do quantitative M
i mgi ng. To our surprise, there is a |lot of brain atrophy.
The best correlate of the severity of denmentia and vascul ar
denmentia is the degree of hippocanpal and cerebral -cortica
atrophy.

DR. KAWAS: Does the degree of hippocanpal atrophy
correlate with the degree of Al zhei mer concurrent pathol ogy?

DR. CHU: No. |If you go back--we saw that. It
doesn't. There is sonmething else going on in vascul ar
denmentia of this SIVD type, because that is the focus of our
program project, that leads to a diffuse atrophy of the
hi ppocanpus and cerebral cortex and it is not explained by
cortical neurofibrillary tangles and neuritic plaques.

DR. DUARA: Actually, that was the question | was
going to ask you. |If you |ook back at the old data on
vascul ar denentia, there was a study done by M Il er-Fisher
publi shed in The Lancet in 1962 where he | ooked at people,
about 300 autopsies that had been done at Mass Genera
Hospi t al .

These peopl e had been eval uated by neurol ogi sts at
Mass Ceneral within six nmonths before they died, and they
were considered not to be demented, whatever that nmeant at
that time. The average nunber of lacunes in their brain of

these 300 or so people was 3.2 |acunes. He had specified
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that the size of the lacunes could be up to 2 centineters in
di aneter.

So the question is how many--you showed a nunber
of images today, Dr. Chui. Sone of those |ooked |ike they
were infarcts. Some of them | ooked |ike they were
nonspeci fic white-matter hyperintensities, those relating to
smal | -vessel ischenmic vascul ar denenti a.

Is there a way of optimzing--1 guess that was ny
question and | think you partly answered that. But, if you
| ook at Tl and T2-weighted imges, if there is a cyst-like
formation, a true |acune, rather than just a hyperintensity,
does that increase your specificity of knowing that this is
a vascul ar event? Perhaps, you could el aborate also on the
guestion about hi ppocanpal changes that you see.

Shoul d t he hi ppocanpal change be on the sanme side
as the vascul ar event that has occurred, or the mgjor
vascul ar event? |Is there any relation there, the asymmetry
of it, to understanding the pathophysiologic of that infarct
in sonme region of the cortex or subcortical region?

DR. CHU : | guess there were several questions
there. Regarding increasing the specificity in the inmaging
for a vascul ar event and whether using Tl and T2 and proton
density woul d inprove the specificity, | don't think so.
do think that, as the Tl gets darker, it probably correl ates

wWith greater tissue injury so it nmight indicate the severity



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

60
of the ischemc injury but | don't think it hel ps us saying
it is ischem c versus denyel ating or sonmething |ike that.

| guess your |ast question was does the
syndrone--is it related to the side of the Iesion or the
| ocation of lesion. | nean, that is a good question, and
peopl e have proposed a | acunar hypothesis, that it is a
| acune in, say, a frontal subcortical |oop, the head of the
caudate as opposed to the putanen, the anterior linmb of the
i nternal capsule as opposed to the posterior linmb, the genu
i nstead of the posterior linmb, the anterior or dorsal-nedia
t hal amus as opposed to the posterior-|ateral thalanmus, or
the ventricle-anterior thal amnus.

Those proposed inportant |ocations that woul d
i ncrease the |ikelihood of a cognitive inpairment. | think
that is still a plausible hypothesis. But, in our program
project, we haven't addressed that fully. W haven't broken
down | ocation to that degree yet.

But we didn't find a good correl ati on between the
nunber of |acunes, like 3.5 | acunes, and the severity of the
denmentia. The best predictor of the severity of denentia
was hi ppocanpal and cerebral -cortical atrophy.

The cortical atrophy correlates with the
white-matter |esions. The volunme of the white-matter
| esions correlates with the severity of cerebral-cortica

atrophy, the ribbon. But the white-matter |esion volune
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doesn't contribute a lot by itself to the dementia severity.

So | think the white-matter lesion is a good
mar ker for ischem c vascular injury, once you take out MS
and H V and progressive nultifocal |eukoencephal opathy by
clinical circumstances and so forth. Once you take that
apart, | think it is a good marker for this second nodel,
for the hypoperfusive mechanism So | think it is a good
mar ker for that, but it is not a great marker for the
severity of cognitive inpairnment because it is mainly
affecting the cabling, the white-matter tracks.

It starts with denyelation. It is going to cause
slowing. Later it is going to cause axonal loss. So we are
going to see, first, some declines in speed, declines in
executive function, but we don't see a severe denentia unti
the white-matter |esion beconmes all over the place. At that
point, there is severe cerebral-cortical atrophy.

Again, | think I sound a lot like multiple
scl erosis.

DR. KAWAS: | think you sound provocative enough
that Dr. Gorelick, followed by Dr. DeKosky, is dying to have
the floor. Dr. Katz, would you like to respond first and
then we will nove around the roonf

DR. KATZ: | amstill sort of troubled by the
equation with the causality in the mddle and trying to sort

of tease that out, the |l ack of correl ati on between the



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

62
white-matter disease and the degree, or perhaps the
presence, of denentia is troubling fromthe point of view of
causality, not that a great correlation would prove
causality either, but it would be stronger evidence that it
was causative.

You said that, for this particular SIVD subtype,
that there is a stronger or nmore honogenous clinica
pat hol ogi ¢ correlation than for other types, presumably of
so-cal l ed vascul ar denmentia. But you are suggesting now
that, at |least fromthe point of view of the white-matter
di sease, there really isn't nuch of a correlation

How robust is the clinical pathology correlation
in this particular subtype? 1Is there a wealth of data that
shows that they are correlated? Again, these things suggest
that they maybe they aren't very well correlated. | would
just ask that question.

DR. CHU : | think they are better correlated than
if you take vascul ar denentia as just a whole and try to
correlate the vascular lesions. In this subtype, the
| acunes tend to fall first in subcortical white matter and
gray matter, and they tend to fall in the frontal |obe nore
than the posterior |obe.

I think when you finally do volunme all the |acunes
pat hol ogi cal | y--and sonmehow, we have to get sone kind of a

pat hol ogi ¢ neasure of what is going on in the cortex, what
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is causing the atrophy there may be. But, at this point,
don't have data to say how strong that correlation is.

DR. KATZ: Maybe as a follow up, you also said
that there was a relatively specific clinical picture with a
frontal dysexecutive syndrome. | am wondering how specific
is that. Do you see that in other types of denentia? Do
you not see other sorts of typical denmenting synptons in
this SIVD popul ation?

| amreally trying to get a handle on how specific
this thing really is and how well we understand it both
pat hol ogically and clinically. So, fromthe clinical point
of view, how good is the data on that?

DR. CHU : | think if you showed the
neur opsychol ogical testing blindly to sone
neur opsychol ogi sts, they may not be able to say this is SIVD
versus Parkinson's di sease or progressive supernucl ear pal sy
or normal - pressure hydrocephal us or even nmultiple sclerosis.
But | think when the clinician has the imging as well as

this picture, it becones pretty specific.

DR. GORELICK: | missed sone of Dr. Katz's
comments; |'msorry. But |I just wanted to indicate that
there may be a unifying hypothesis for all of this. [If you

shift the paradigmover a little further to the left and
real ly becone radical, what you end up seeing is that

hypertension, in nid-life, |leads to cognitive inpairnment
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later in life.

If you look at the MRl scans, for exanple, in the
NHLBI Twi n Study, what you find is the brains are smaller in
the twin that had hypertension as opposed to the twi n who
di d not have hypertension.

If you |l ook at sone of the other MR inmaging
studi es, what you are finding is that there are areas in the
brain where you m ght see accentuation of the | oss of
tissue. One of the areas that Strausberger has pointed to
has been the hi ppocanpus and the thal anus.

So this issue that you had first raised before
had to step out about why sonetines you see the white-matter
lesions and it is correlated and sonetinmes you don't, what
happens with hypertension over tinme is you are going to get,
one, shrinkage of the brain. Two, you are going to have
white-matter disease. Three, you are going to get |acunes.
It depends where you are on that spectrumas to what is
going to pop up at that particular tine.

Again, there is a fair amobunt of cohort data from
md-life following out to later |ife that shows this.

DR. DeKOSKY: We made advances in Al zheiner's
di sease by stopping view ng denentia as gl obal and saying
the pattern of cognitive inpairnent is, in fact, the way you
can nmake a diagnosis of inclusion. The dysexecutive

synptons that show up with the interruption of these fronta
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subcortical |oops, predonmnantly anteriorly, | think are one
of the major markers for what nakes clinicians | ook at
patients and say, "This |looks |ike a cognitive vascul ar
i mpai rnment . "

The problem | think, listening to Helena and to
the old history of lacunes is |acunes can cause problens or
not, cognitively, depending on where they are. | think the
next step may well be trying to correlate where they are,
which is difficult but, with imging, can be done with the
clinical syndromes that they present.

Li stening to the hippocanpal shrinkage data, for
whi ch there are pathol ogi cal reasons that it occurs, |
t hought of the same thing | suspect other people did. There
is the lurking undi agnosed Al zhei mer's disease in these
cases that is causing this.

It would be one of the reasons why | think it
woul d be extraordinarily helpful to | ook at cases who may
have had an executive nmenory problem the forgetting to
remenber, but who don't have the primary problem [If they
did, and if their hippocanpi were the ones that shrank, then
I think you would have clear evidence that you could have a
vascul ar syndrone that caused those sorts of atrophies that
mght, in fact, make it nmore hel pful to diagnose but that
woul d not have this specter of Alzheiner's disease being the

real cause of the atrophy.
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Until we have renoval of that, either by
quantitation of how nmuch anyloid is in the brains of these
cases or by renoving what we would regard as sina qua non
Al zheinmer's synmptons, there will still be this doubt that
Dr. Katz is trying to dissect his way through

DR. PENI X: Dr. Chui, | like your approach in
separating the cortical infarcts fromthe subcortical. |
think, clearly, cortical infarcts are very different
clinically and as far as etiology is concerned. | think
that, by framing this this way, you are giving us an
anal ogous picture of brain ischenmia that is simlar to
i schem c heart disease.

We know t hat congestive heart failure is due to
smal | -vessel disease and accumrul ati on of small-vesse
di sease that can lead to left ventricular failure. So this
gives us an idea that accunulation of this small-vesse
di sease in the brain can lead to a denmenting process.

I think that, as far as the mechani sm of
hypoperfusion, that still needs to be shown. That is
somewhat controversial. But, also, by separating it,
separating this stroke syndrone, if you can look at it that
way, creates another problem

| still have problens interacting with
pri mary-care physicians and calling all strokes CVAs.

Therefore, we are asking themto--1 have difficulty making
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t hem understand that ischemc strokes are different from
henorrhagi c strokes and now we are going to really press
themto try to subcategorize ischemic strokes even nore so
So | think that could present a little difficulty.

DR. VAN BELLE: | amtrying to figure out what is
the mx of your SIVD in terms of the total panoply of
vascul ar denentia however defined. Secondly, you indicated
that vascul ar denentia, that particular definition, is not
useful for treatnment. |Is your definition useful for
treatnent, your SIVD?

DR. CHU : | guess the first question is how
important is SIVD for the overall mx of vascul ar dementi a.
| have tried to approach that question in two ways, one
| ooki ng at hospital series of stroke patients, how many of
t hem have | acunar strokes. It is about 10 to 30 percent,
nore commn anong African- Aneri cans and Asi an- Ameri cans than
Angl o- Arrer i cans.

The explanation there | think is because there is
greater preval ence of hypertension in African-Anericans and
Asi an- Ameri cans.

Anot her way to | ook at your first question is,
anong people with vascul ar denentia, how many of them have
this SIVD variant. That is the nmore direct question. The
data there is nmore nmeager. In epideniologic studies, we are

just struggling with trying to find a conmon definition for
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vascul ar denentia and al though subtypes are outlined in the
NI NDS/ Al REN, epi dem ol ogi ¢ studies don't usually include
neur oi magi ng studi es which we required to do this
separati on.

So nost epidemni ol ogi ¢ studies are noni nformative
on your question. | think the exception to that would be,
like, the Honolulu Heart Study, the Honolulu Asia Aging
Study, where there is inmaging.

In hospital sanmples, or in nenory clinic sanples,
of vascul ar denentia, how many have SIVD. Phil, | would
think of your study there. There it is pretty high. It is
up to 50 percent.

DR. GORELICK: Right. W have |ooked at
consecutive stroke patients since about 1987. W find, in
our subgroups, that about 50 to 60 percent--and, again, this
is largely in African-Anmerican population with a high
preval ence of hypertension and ot her cardi ovascul ar risk
factors--it is about 50 to 60 percent. This is not
popul ati on-based data. This is all coners to the hospita
with a stroke.

DR. CHUI: Your second question is how useful is
this definition for treatnment, which is the hypothesis. |
think that that is yet to be seen. But | think it is nore
prom sing than this larger one. | think the question is

treating hypertension. Hypertension is this--so how
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effective is treating nmd-life hypertension and preventing
this? | will leave that for Phil.

DR. ROVMAN. Could | add just one nore conment.

The results of the factor of recruitnment of patients; when
you concentrate your efforts on post-stroke denentia

pati ents, nunmber one, you are dealing with a very old

popul ation with a high rate of nortality. So the nunber of
pati ents who conplete the study decreases very quickly.

As a matter of fact, denmentia is a risk factor for
poor prognhosis for poor survival. So, by sort of veering
away fromthis group, the nulti-stroke denentia that would
be sort of the npbst obvious for controlled clinical trials,
you sort of inprove the chances of conpleting the trial and
denonstrating an effect.

The rate of failure to conplete the study is very
hi gh when you just use nmultistroke denentia patients.

DR. WOLI NSKY: Sitting here, just as you say, you
feel like you are talking about MS. | |ook and have al ways
expected that probably the advances that we need in multiple
sclerosis for neuroprotective agents were going to cone from
your field because it is not sexy to do that in MS but it is
in Al zheinmer's disease and stroke.

And we have | earned sonmething lately, that we have
some correlation with the findings that we can quantitate

with our portal to the pathology of MRI. But our |esions
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| ook the sane as yours and our correlations are probably
going to be no better, or maybe worse. @ obal changes are
probably nore inportant than focal changes and we are
getting around to understandi ng what we don't know and how
we do have fairly good insight but we still don't test
specificity with this tool, which creates a problem

But one of the things |I think we have | earned
recently was to add a cognitive dinension to our gl oba
assessnment of patients with MS and it adds sonething to
under st andi ng how drugs are worKki ng.

What | have heard, with your nodel for
smal | -vessel vascul ar di sease, is an overconcentration on
dementia when the other dinensions of destructive processes
in the brain nust be included. Alzheiner's, you can forget
about it because they happen so |ate they are not useful

It is a denenting illness primarily fromthe
begi nning to end. But vascul ar disease is not. So, again,
| worry about, as | think you have told us, the treatnent
par adi gns bei ng focussed just on denmentia when the other
things may give you a nmarker earlier

DR. GRUNDMAN: In the definition of denentia, you
have both neuroi magi ng and a cognitive syndrome. How much
SI'VD do you actually need on your MRl in order to have Sl VD?

DR. CHUI: When you are using the "D' there, do

you nean denentia or do you nean di sease?
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DR. GRUNDMAN: How nuch change on your scan do you
need in order to say that you have enough there to correlate
it with the clinical syndrome to say that you have denentia
due to that entity?

DR. CHU: It is a good question and | think
nmust go back and present the data. The thing |I would want
to show is the atrophy, actually, how nmuch atrophy is needed
before you start to see--what is the slope between the brain
vol une and, say, cortical gray natter and the whatever
cognitive variable we use on that.

I can't tell you that. W have that data, but it
is going to be a continuum

DR. GRUNDMAN: So it is not the white matter
itself. It is this sort of corollary neasure?

DR. CHU : Yes; | think there is sonmething going
on here that we don't understand. The white matter and the
| acunes are, in nmy nmnd, a marker that there is an ischemc
mechani sm but the route to the behavior is through this
atrophy. And we don't understand that route, yet. It is
circuitous.

DR. GRUNDMAN: Getting back to the question of how
you would apply that in a community setting, | would assune
that the idea would be that people would | ook at the scans
and |l ook at the white matter, not the atrophy.

DR. CHU : Yes. | have just finished witing an
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article for primary-care physicians on SIVD. What |
reconmend for the practicing person is to use the
Cardi ovascul ar Health Study and err on the conservative
side. Their data showed that you could detect a
rel ati onshi p between cognitive function on, say, the
nodi fied Mni-Mental or on certain way scores or on the
trails.

Once the rating exceeded 4, greater than or equa
to 5, you could see the step-off occurring. So erring on
the conservative side, | tell people, if you are seeing them
as denented and you want to ascribe it to white-matter
di sease, to inconplete infarction, to SIVD, then expect to
see greater than or equal to 7 on this which is confluence
and extending partly way out into the centrum sem oval es.

So | think there is a practical way of using the
severity of the white-matter | esions.

DR. PENI X: Could you repeat that please? 4
i ndi cated--you nentioned 4 and 7. | missed the 4.

DR. KAWAS: Would you like to put the slide back
and maybe do it that way?

DR, CHUI : Okay; yes.

DR. KAWAS: In the neantime, Dr. Katz and then Dr.
G undman.

DR. KATZ: Again, it is the lack of correlation

bet ween the white-nmatter di sease and the denentia and this
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presunmed correlation of the hippocanpal and cortical atrophy
with the severity of the denentia. W haven't seen that
data, the correlation between the atrophy data and the
degree of denentia.

I don't know how robust that database is, but, for
argunment sake, let's assunme that that is very wel
correlated. | think, ultinmately, we would have to sort of
see that data but, again, let's assune that is what is
correl ated.

That is the link, as you say, between the

white-matter disease--the vascul ar pathol ogy and the atrophy

is at the nonment conjecture. It is hypothetical. W have
no idea what the link is. It my not be through a vascul ar
route at all. They may just be coincident findings.

But when we use a termlike vascul ar denentia, the
inmplication is that there is causative relationship between
the two, that it is a specific pathophysiology and
pat hogenesi s of the denmentia. That is what | amtrying to
get nmy hands on. | amtrying to |learn what the evidence is
that that really is what is causing the denentia.

Your question is a fair one. Does it matter
whet her you call it vascular denentia, or do you call it
Al zheiner's denmentia. It is a fair one sort of generically,
but, for us, it is a critical question. So | amstil

trying to get a better handle on these correlations and the
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causative nature of the vascul ar di sease.

DR. ROVAN. We were in the same difficulty unti
CADASI L was described. Fortunately, we have here sort of a
natural nodel of a disease that is characterized by
smal | -vessel changes, that is a granular deposition in the
vessels not only in the brain but in the skin and the
muscle. This is a condition characterized by recurrent
nmul tiple | acunes and then by extensive white-matter |esions.

When you do MRIs on the relatives on patients with
CADASI L, people who are affected, who carry the sanme gene,
you find that they could be either asynptomatic--they could
start havi ng executive function. They could have probl ens
with depression. O, they finally start showi ng up the
synptons | ater on as the di sease progresses of an acute
stroke or the vascul ar-denmentia picture. And they all end
up with vascul ar denentia, essentially.

So we have here a very good nodel that can tel
us--and there are very good correlations made on is it the
nunber of |acunar strokes, is it the extent of the
white-matter |esions, that defines the presence of the
denenti a.

But, indeed, | think we need to | ook at this
probl em as a continuumthat starts with just a coupl e of
| acunar strokes, a little bit of periventricular |esions and

extends to the point where the synptons beconme obvious, even
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to the primry-care physician.

Part of the difficulty has been, also, that if we
continue to use our paradigm of denmentia enphasizing just an
Al zhei ner' s di sease type, we are not going to nake the
di agnosi s because these patients will go to the urol ogi st
conpl ai ni ng of excessive difficulty with nocturi a.

They may have frequent falls and show up with the
orthopods. They have a hip fracture and then becone acutely
denmented after the hip is fixed. So I think we need to
enphasi ze that there is, indeed, a continuumthat behaves
conpletely different fromAl zheiner's di sease and that this
is a separate population in ternms of the way they progress.

Again, until we had CADASIL, we were just
presum ng that that was the reason. But now we have a
mar ker that allows you to see, in this natural nodel of the
di sease, the CADASIL, how you go fromone |acune to two and
then the extensive white-matter lesions until you finally
reach the stage of denentia.

DR. GRUNDMAN: Along the lines of shifting left,
probably SIVD, the risk factors for this are hypertension
di abetes. But these are also risk factors for |arger
strokes. So | guess | would wonder--you know, with
Al zheiner's di sease there is sort of a natural history or a
course that one m ght expect. You go through these various

stages. We are arguing about where it begins and where it
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ends, but, in this case, it seens to nme |ike SIVD could
become |l arge nulti-infarct dementia at some point.

So | am wondering how you are going to deal with
that in your nosol ogy.

DR CHUI: Mxed. | call it LIVD and SIVD.
Actually, | thought this would be a nice pattern. But when
we are |ooking at the pathol ogy, we see a m xture, actually.
There is arteriosclerosis and atherosclerosis. It is not
going to conme out this neatly. There is going to be m xed
vascul ar Al zheinmer's. There is going to be m xed Sl VD,

LI VD.

DR. GRUNDMAN: That is what | suspected. Do you
know the proportions of each? | guess, within the context
of atrial or the trials that we are tal ki ng about, would
you be thinking just about doing short-termtrials so that
the trial would be over before they might have had a | arger
stroke?

DR. KAWAS: | amnot sure that is a question
easily answered in this context. You can defer and go to
t he- -

DR. CHU: | think the SIVD patient is at risk for
LIVD, too, at risk for both a small stroke and a | arge
stroke, absolutely. |f we use the surrogate markers like
MRl and sonme of these other neasures, we hope we can foll ow

them before they are censored by a | arge stroke and then
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their cognitive testing is not going to be neani ngful

DR. GRUNDMAN: So woul d this nmodel work nore for
like, a synptomatic treatnment than for |ong-term prevention
treatment or do you just use different markers as your
endpoint, like larger strokes and worsening denmentia or a
conbi nati on of both.

Have you thought about those sorts of outconmes for
the different types of agents that m ght be used?

DR. KAWAS: Am | overstepping to say maybe this is
sonmet hing we can take care of in the larger context?

DR CHUI : Later on; yes.

DR. KAWAS: Later on.

DR. CHU : | appreciate that.

DR. KAWAS: Maybe if you would like to show Dr.
Penix the 5 or greater, and then we will have a break, which
I think will relieve a lot of people in multiple ways.

DR. CHUI: Thank you.

[Slide.]

This is taken from Longstreth et al., the
Cardi ovascul ar Health Study. This is their visual nethod
for rating the severity of white-matter lesions. There is
also 0 and 9, but they are not shown here because 0 is
defined as less than 1 and 9 is defined as greater than 8.

So if you look at 8, you can start there, the

periventricular white-matter |esions are well out into the
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centrum semi oval e which | ooks black there. 7 is described
as confluent and extending partly through the centrum
sem ovale. 6 is confluence around, | guess, the caps there.
5, you certainly have a periventricular rimthat is
extending out, | don't know, at least 10 mllimeters or
sonmething |ike that.

[Slide.]

Then the next slide shows howit is related to
cognhition. On the X axis is the rating scale. This was a
comunity-dwel ling sanple so nost of these elderly had very
little in the way of white-matter |esions. Actually, |
don't show the distribution there. Then, on the Y, it is
the nmean nodified nental -state score which is the 3MSSE. It
is out of a total of 100 points.

And then the two different hatchmarks are for men
and wonmren. So you see around 3, you don't really see too
much. Once you conme down to 4 and 5, you start to see the
dropoff. And then 7. So it depends on how you want to cut
t hat .

But we were saying, to the fam|ly practitioner, if
the person is denented, which would be a nodified
ment al -state score of usually about 84, you see it
correlates with about a 7. That is how he picked that
numnber .

DR. KAWAS: Did you get your question answered,
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Dr. Penix?

DR. PENI X: Yes.

DR. GRUNDMAN: Assuning that you have the
white-matter changes and that they correlate with the
M ni - Mental score or sone other cognitive neasure, do you
have a predicted rate of progression that you m ght expect
to see in these patients?

DR. CHU : W are just working on that now. In
the program project, we are starting to get into that
| ongi tudi nal phase.

Comi ng back to the issue of the correlation, the
hi ppocanpal and cortical atrophy explain about 40 to
50 percent of the variance in the overall severity of
denmentia if you use the CDR If you use neuropsychol ogi ca
testing, it is about the sane.

If you do a nultiple regression analysis, the
white-matter lesions don't add nuch nore above that. But if
you do a different type of stepwise nultiple regression and
you put white-matter lesions in first, you will see the
correlation between the white-matter |esions and the
severity of denentia as well

The white-matter lesions correlate with the degree
of cortical atrophy so that they are probably linked in
steps. So | think the white-matter lesions is part of the

thing that is driving this overall process. But the
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stronger predictor is the atrophy.

DR. DUARA: Helena, could | ask you, these were
not pathologically proven to be free of Al zheiner's disease,
these cases that were--

DR. CHU : No; that's correct.

DR. DUARA: There relationship between cognition
here and the white-nmatter changes that you show could be
related to all kinds of diseases; is that true?

DR. KAWAS: Unless | am m staken, those people
weren't necessarily denmented. Those were just exanples from
the CHS study, | believe.

DR. DUARA: But you did show the relationship to
cognhition. So | amjust saying that that relationship that
you are seeing to coghition in those cases does not
necessarily reflect the effect of the white-matter changes
that we see on cognition. It can reflect nmultiple other
pat hol ogi es.

DR. DUARA: That is the point | was trying to
make.

DR. ROVMAN. There is a strong correlation with
age. Wth aging, you see an increase in the preval ence of
this white-matter diseases.

DR. DUARA: As a followup to that, if | can just
el aborate on the gradings that you have there. |In our brain

bank, for the patients that were evaluated with MRl and



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

where MRl was graded, if | just |loosely use that s

coring

81

system patients were diagnosed to have Al zhei mer's di sease,

they may have had a small vascul ar conponent. The

very few-well, there are sonme, but a relatively s

re are

mal |

nunber of people who had pure Al zheiner's disease with

nothing in the brain.

But patients who had predom nant Al zheinmer's

di sease, only about 10 percent woul d have gone into grade 1

90 percent would have at |east grade 2 and sone of
woul d have gone right up to grade 8, wi thout sign
vascul ar di sease. There would be a vascul ar conpo
presumably, but it was predom nant Al zheinmer's dis
DR. KAWAS: The nean age of your sanpl e?

DR. DUARA: In the m d-seventi es.

t hem

ficant

nent,

ease.

DR. CHU : W had a case that | thought was

vascul ar denentia because it had grade 8 white-mat

ter

| esi ons and, on pathol ogy, showed Al zheiner's di sease and

anyl oi d angi opat hy.

DR. KAWAS: On that note, | think we wil
break until 10:30. W will reconvene then. Thank
t he speakers and panelists.

[ Break. ]

DR. KAWAS: Wel cone back to the Peripher
Central Nervous System Drugs Advisory Committee.

invited presentation is Dr. Ranjan Duara from M.

| take

you,
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M am Beach, Florida. He will be talking to us on
White-Matter Disease and in Progressive Denentias; is it
Vascul ar or Degenerative.
Vascul ar Denentia: Factors Influencing Diagnostic Accuracy

DR. DUARA: Actually, there has been a change in
the title of ny talk.

[Slide.]

I think | have said quite enough about
white-matter disease so | amplanning to address, in this
tal k, factors influencing diagnostic accuracy for vascul ar
denmentia. It is a question that Dr. Katz has asked
virtually nonstop this norning.

DR. KAWAS: He is worried he is not going to get

an answer, either. So | amglad you are going to give it a

shot .

DR. KATZ: | hate to be a noodge, but that is why
t hey pay ne.

[Slide.]

Anmongst ny col |l aborators, | would like to point

out the one listed at the bottom Dennis Dickson, who is the
pat hol ogi st who did the pathology on all the cases that | am
going to be describing. |If you don't know Dr. Dickson, he
is basically a denentia pathol ogist, Alzheinmer's disease and
Lewy- body di sease | guess are the areas that he has worked

in nost.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

83
| was just asking Dr. Roman if there was sonmebody
who was consi dered a worl d-wi de expert in the pathol ogy of
vascul ar denmentia. | amnot sure that there are in the way
that we associate with Al zheinmer's di sease, whether there is
a pathol ogi st that stands out at this point.

But, in any case, | would say that, anongst people
who | ook at dementia from a pathol ogi cal standpoint, that
Dennis Dickson is quite prominent in the field and every
person that | ooks at denentia has to evaluate the
possibility that this is vascular and try to exclude it or
include it, as the case may be.

[Slide.]

What | am going to describe to you is the data
that we have accurul ated over the past ten years or so in
the State of Florida Brain Bank. Dr. Dickson becane the
pat hol ogi st for this around 1995, so | amonly going to be
descri bing the cases that he has personally eval uated and
graded in terns of whether they have Al zheiner's or vascul ar
denmentia or any other type of pathol ogy.

As an overview, you can see here that the
frequency of Al zheinmer's and vascul ar denentia are quite
different, as you m ght expect, and there is very little
change anobngst the different age groups here, listed bel ow
60 and so forth. For Alzheiner's disease, it is pretty

constant. It is about 75 percent.
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For vascul ar denentia, those bel ow the age of 60
had only 6 percent vascular denentia. And then it increases
up into the seventies and then there seens to be a slight
decline. But these are not significant changes except for
the early versus the--below 70 and above 70, there is a
difference in frequency for vascul ar denenti a.

The total number of cases of vascul ar denentia
that we have in this study is 52. O those, only fifteen
had what was consi dered pure vascul ar denentia in the
parent hesis. So--yes?

DR. KATZ: I'msorry; | just have a question, a
clarification question. Wen you say Al zheinmer's denentia
or vascul ar denentia, you nean that was a clinical diagnosis
or that is a pathol ogi cal diagnosis?

DR. DUARA: No, no; I'msorry. | should have
specified. This is the pathol ogi cal diagnosis.

DR. KATZ: \What were these people diagnosed as in

life?

DR. DUARA: | will be comng to that.

[Slide.]

The postnortem di agnosi s of Al zhei mer's di sease,
there was a gender difference in this group. |In the ol der

age groups, there was a predom nance of wonen, fenales to
mal es. I n Lewy-body denentia, there was a predoni nance of

mal es both bel ow t he age of 70 and above the age of 70.
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But, for vascul ar denentia, there was not, actually, any
significant age difference. But that may al so be rel ated,
in part, to the nunbers.

[Slide.]

| amjust reviewi ng here sone of the | argest
studi es, postnortem studies, brain-bank studies, if you
will, on dermentia. What was found in ternms of the frequency
of vascul ar denentia--and you can see that it varies
tremendously. | think, as we discussed yesterday with the
different causes of mld cognitive inpairnment, it really
depends on your referral population, what your setting it,
what the frequency of the denentias, of the different
eti ol ogi es of denentia, is going to be.

For exanple, Brun, in his study, 70 percent of his
cases had mainly vascul ar denentia and 34 percent were pure.
In our study, only 16 percent. |In Galasko's study fromthe
Al zhei ner' s Di sease Research Centers show a 9 percent
frequency of vascul ar denmentia and only 2 percent were pure
vascul ar denenti a.

So there is a very varying frequency.

[Slide.]

The accuracy of the clinical diaghosis depends on
how the clinical diagnosis was nmade. | am show ng you
different types of studies. The specificity, in general, is

very high for vascul ar denentia. The problemis the
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sensitivity which is not high.

In the study at the bottomthat you show that we
| ooked at, and this is not really published at this point,
only 9 percent were diagnosed prenmortemto have vascul ar
denmentia. But this was not--and | specify this was not--a
di agnosi s made by neurol ogi sts, necessarily. This was what
a comunity physician or neurol ogist or psychiatrist,
whoever had followed that patient and whose records we had,
had | abel ed this patient to have.

I included this only to show you what the
comunity di agnoses, at least in Florida, as vascular, how
frequently they diagnosis vascul ar denentia and what their
hit rate is, so to speak, for this entity.

Gol d, for instance, used different criteria and
those are the accuracies, the sensitivities and
specificities. So | think, in answer to sone of Dr. Katz's
guestions, you could |look at the different criteria, the
Al zhei mer' s Di sease, the Research Centers, the Hatchinsk
I schemi c Score and the NI NDS/ Al REN criteria.

There, again, you see, in general, the specificity
is high but the sensitivity is relatively |ow

DR. KAWAS: Dr. Duara, can | ask you--I nean, when
you get this 9 percent, it is presumably 9 percent of
what ever the gold standard was detect ed.

DR. DUARA: Right.
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DR. KAWAS: The gold standard is pathol ogy. But
how much pathology did it take to fall into that
denominator? |If a brain has one |acune? Five |acunes?
What was the pathology criteria for calling this vascul ar?

DR. DUARA: | have asked Dr. Dickson what his
criteria are. They have been pretty constant throughout the
eval uation period. He requires, basically, the lack of
ot her pathol ogi es and what he calls major vascul ar di sease,
or disease affecting crucial areas including the thal anus,
basal ganglia structures.

If | try to get nore specific about it, | really
can't because he is nmaking the diagnosis partly by the
excl usion of other pathologies, or relatively little other
pat hol ogi es, what he considers is a significant |oad of
vascul ar di sease. This might be mcrovascul ar as well as
overt lacunar infarcts or |arge-vessel infarcts.

DR. KAWAS: That nmeans that, with his definition
of pathol ogy, 91 percent of people who have no ot her
signi fi cant pat hol ogy other than vascul ar di sease were
nm ssed by the clinicians?

DR. DUARA: Right.

DR. KAWAS: Thanks.

DR. CHU: My I, while we are on this slide,
Ranj an, just point out that the Gold paper, in 1997, didn't

i ncl ude neuroi magi ng in 80 percent of the cases. O, to say
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it the other way, there was only neuroimaging in 20 percent.
So it isreally not a fair test of the ADDTC or the Al REN
criteria which require inmging.

The title of the paper is correct. It says
sonet hi ng about the possible vascul ar denmentia, which
doesn't require imaging.

DR. DUARA: Thanks for pointing that out.

[Slide.]

In our brain bank, you can see the nixtures of
different pathologies. | think this mght address, in part,
what you were aski ng about how the di agnosis was nade, but
not really fully. M xed pathology in the two denentias, you
can see that about 64 percent in patients who were di agnosed
to have Al zheiner's di sease pathologically, 64 percent were
pure.

Di ffuse Lewy-body di sease was coexistent in
21 percent. Vascul ar denentia, or vascul ar di sease, was
coexi stent in 13 percent. And then there were other
pat hol ogi es i ncl udi ng hi ppocanpal scl erosis.

In the vascul ar group, 63 percent had coexi sting
Al zhei ner' s di sease and only 27 percent were pure and then
10 percent had other pathologies. So this is the problem
with the diagnosis of vascular denentia. Mst of the tineg,
it is not pure whereas, in the magjority of the Al zheiner's

cases, the disease was considered to be pure Alzheiner's
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di sease.

[Slide.]

Again, trying to answer the question that Dr. Katz
has addressed, what are the problens that we are faced with
with trying to make this diagnosis of vascul ar denentia?
When we | ook at sensitivity, we are |ooking at the
proportion of people who are affected, how many people are
detected by the test in the total population of affected
i ndi vi dual s.

Wth specificity, we are | ooking at the proportion
of unaffected people, the negative test. Probably the best
i ndi cation of how a criterion or a test works is the
positive predictive value, which is the proportion of
patients--which is the clinical question that we all want to
ask--the proportion of patients with a positive test who are
found to be affected with that disease that the test is
supposed to positive for.

[Slide.]

Here is the problemthat we are faced with. Wth
Al zheinmer's disease, in red, the sensitivity of the
di agnosi s is about 90 percent. The specificity is
60 percent. It is not a very good specificity. But it is
not that nuch of the problemin the overall accuracy, the
positive predictive value, for Alzheinmer's di sease because

the preval ence of Al zheiner's disease is high
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So one has to factor in the positive predictive
val ue. Prevalence of the illness becomes a factor in that
equation. So, for Al zheinmer's disease, because the
preval ence is high, at least in the United States and
probably nost of the Western world, the positive predictive
value is around 85 to 90 percent.

For vascul ar denentia, the specificity is high.
The sensitivity is not high. Actually, the curve goes above
because the specificity drives this nore than the
sensitivity. The curve is actually above the Al zhei ner
curve. However, the problemis the preval ence. The
preval ence is | ow and so the overall positive predictive
val ue goes down to about 50 percent. That is the problem we
are dealing wth.

DR. KAWAS: This data is with which criteria for
vascul ar denenti a?

DR. DUARA: This is whatever criteria you use. W
are just using neans of different studies |ooking at the
overall sensitivity and specificity for the two di agnoses
and seeing how that plays out in the real world. When you
make the diagnhosis, what is the predictive val ue.

DR. VAN BELLE: | think you are going to have
define prevalence a little bit nore carefully. You don't
mean preval ence in the general popul ation.

DR. DUARA: No; excuse ne.
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DR. VAN BELLE: You nust nean preval ence in sone
kind of a clinical series that you get.

DR. DUARA: It is a relative preval ence; excuse
me. | should have specified that.

DR. VAN BELLE: Because, for exanple, if the
preval ence of Alzheinmer's is, say, 1 in 10, which is very
hi gh--that is not realistic--now, you are way down on the
| eft-hand side of your graph there. |f the vascul ar
denmentias are still |ower, probably by a factor of another
10, then you basically have zero predictive value of a
positive test.

DR. KAWAS: | amnot sure prevalence is the term
you nean. Perhaps, you nean the proportion of denented
subj ects with each di agnosis.

DR. DUARA: Right; if you |ooked at, for exanple,
the series that we | ooked at in this brain bank, the
relative proportion of--yes; | think you right. The
relative proportion of Al zheinmer's versus vascul ar denentia
that one would nornally see.

Thank you very much.

DR. KAWAS: Thank you. The floor is now
continuing to be open for questions. Dr. Katz?

DR. KATZ: If we could just see the first slide
again. | amjust trying to get a sense of this preval ence

gquestion. Again, the prevalence of a particular disorder
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wi |l depend on not only the sanple but the diagnostic
criteria, whether you are tal king about pathol ogy or
clinical diagnosis.

[Slide.]

These are all the brains that cane to the brain
bank?

DR. DUARA: Yes. | think it is a fair question
in what context were these autopsies done. W have a State
of Florida Brain Bank for denentia. It is not for
Al zheiner's di sease specifically. It is funded by the state
and there is a recruitnent program There are currently
thirteen menory-disorder clinics that are funded by the
State of Florida all over the state.

Each nmenory-di sorder clinic has a mandate, as part
of their funding, to recruit patients for autopsy regardl ess
of diagnosis as |long as they have a di agnosis of denenti a.
So this is in the context in which we accunul ated t hese
cases.

In addition to that, private practitioners mainly
in larger nmetropolitan areas beconme aware of the presence of
the brai n bank, perhaps through autopsy done on one of their
other patients, and then refer patients directly. So there
are patients that are not necessarily directly fromthe
menory-di sorder clinic.

But the large nmajority conme fromthe
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menory-di sorder clinics. It is not an Al zhei mer program
It is a denentia program | just want to specify that.

DR. KAWAS: Perhaps this is an extension to that
question. All of these studies of frequency in a brain bank
or frequency of diagnosis in a nursing honme are interesting,
but they have a lot of variability and none of them speak to
the true question of preval ence; that is, how commn is
vascul ar denmentia out in the popul ation.

Do we have any epistudies or what are our best
estimates from comuni ty-based sanpl es that, perhaps,
sonmeone on the panel can tell us?

DR. GORELICK: One of the issues is your age. So
if you look at elderly people in Sweden, the Goteborg study,
you get a very high preval ence of a vascul ar conmponent to
denmentia whether it is mixed or pure. That overtakes
Al zhei ner' s di sease

In some of the older studies from Asia, although
these things are changing now, it would be nore common to
find what they were calling vascul ar denentia than it was
Al zheiner's disease. So | think this is going to be very
much age-dependent, dependent on what region of the world
you are dealing with and then the underlying assunption is
that, if you have popul ations at very high risk for strokes
that you are going to start seeing nore vascul ar dementi a.

But it does vary. These are the real epi--well
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you are going to get about 50 percent or nmore in 85-year-old
Swedi sh nmen, just to give you an idea from Skoog's study, if
you put together the patients who have pure and ni xed, what
t hey thought were pure and m xed cases.

Again, there is going to be a majority--there had
been publications of a mgjority in the Asian countries of
vascul ar denentia at a tine. Again, there are questions of
how that data was adjudi cated. There were all kinds of
bi ases that nmay have gotten into the adjudication

If you talk to Lon Wiite about what goes on in the
Honol ul u Asi a Agi ng Study, which was the Honol ulu Heart
Program and getting the pathologists to agree that this
wasn't vascul ar dementia because it was nore of an honor to
die of a brain death fromvascul ar denentia than ot her
t hi ngs.

There are all kinds of factors |ike that that get
mxed in there. So | think the good epi dem ol ogic
studies--if you | ook at the Eurodem experience, for
preval ence, it very mrrors what you are seeing here and
heari ng about here, that you have a |ot nore Al zheiner's
di sease in Eurodem than you did have vascul ar denentia. It
makes up a small proportion of the preval ence.

But then there nmay be certain target popul ations
that are at high risk

DR. KATZ: The preval ence nunbers that you said,
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those are all pathol ogy di agnoses, or clinical?

DR. GORELI CK: These are epidem ol ogi c studies so
this is popul ati on-based data or cohort-based data and,
generally, they are not backed by pathol ogy.

DR. KAWAS: In fact, if | amnot nistaken, the
studi es that have the highest estimates, |ike the Skoog
study, basically rely on making a clinical diagnosis because
there was sone evidence of vascul ar di sease on an i nmagi ng
procedure. The individuals in the Skoog study were over the
age of 85. Since we know there is a strong correlation, it
is not clear to nme that all those individuals really should
have been considered as vascul ar dementia as nuch as
denment ed and had some | esions on CT, potentially.

Anot her thing that was notable in the slides that
were put up was that alnost--1 nean, | usually use the
esti mate one-half of vascul ar dementia cases have
Al zhei ner' s pathol ogy. But, actually, we were shown even
hi gher nunbers fromthe brain bank in Florida. It was nore
like three-quarters of the vascul ar-denentia cases had
Al zhei nmer' s pat hol ogy.

DR DUARA: 64 percent.

DR. KAWAS: VWhich is two-thirds. So, when we
i dentify three people with vascul ar denentia, two of them
have concurrent Al zheinmer's di sease and one of them doesn't

is roughly the statistics fromyour site, at any rate.
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DR. GRUNDMAN: Just following up on that, if |
under st ood you correctly, when you showed the curve with the
positive predictive value, so when you called the person
vascul ar denentia, there was a 50 percent chance that you
were right; is that correct?

DR. DUARA: That's right; yes.

DR. GRUNDMAN: O the cases that you were wrong,
how many of those had vascul ar pathology in addition to
their Al zhei ner pathol ogy?

DR. DUARA: | can't really answer that question
I think if you look at just the overall rates of what
patients were with Al zheiner's disease, in terns of vascul ar
pat hol ogy, that should give you sone sort of idea.

DR. GRUNDMAN:  So probabl y- -

DR. DUARA: About 25 percent.

DR. GRUNDMAN: So, in 75 percent of the cases
where you called a person vascul ar denentia, they actually
had either pure vascul ar denmentia or m xed?

DR. DUARA: Right.

DR. GRUNDMAN: That is not too bad. That is
getting close to the 80 percent that we were |ooking at with
Al zheiner's di sease. So the question is what sort of
criteria were you using for vascul ar denentia when you nade
your di agnoses.

DR. DUARA: The slide that | showed you was a
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hypot hetical slide. W haven't actually done a clinica
pat hol ogi cal correlation study as such. What | showed you
for the 9 percent was just the referral diagnosis, what the
referring physician had said he or she thought was the
di agnosi s.

DR. GRUNDMAN: Okay. So we don't actually know
what the criteria were for--

DR. KAWAS: No.

Qur next invited presenter is Dr. Philip Gorelick
who will be talking to us about Background and Potentia
Strategies for Prevention of Vascular Dementia. He is from
Rush Medi cal Col | ege

Background and Potential Strategies
for Prevention of Vascul ar Dementia
DR GORELICK: | want to thank the committee for

inviting ne today. My background is in preventive neurol ogy.

| am the upstream person. | want to be where all the damage
is just beginning to start. | don't like to be downstream
where all the wecks are. | have proven that to nyself over
time.

[Slide.]

| am going to be tal king about cardiovascul ar ri sk
factors and their prevention, and the prevention of vascul ar
causes of cognitive inpairnent.

[Slide.]
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Just as a review, | just want to renm nd you that
stroke is the second | eading cause of death in the world.

It is estimated there are about one-third of the stroke
nortalities in the devel oped countries and about two-thirds
in the devel oping countries. So this is a huge probl em not
only in devel oped countries but in devel oping countries.

[Slide.]

We clearly have nodifiable risk factors for
stroke. They are both nmedical and |life-style, and you can
see sone of themlisted such as hypertension, atria
fibrillation, snoking, heavy al cohol consunption and diet.

[Slide.]

I made sone cal cul ati ons a nunber of years ago
about the population attributable risk; that is, what
percent age of stroke woul d be explai ned by these nodifiable
risk factors. Clearly, as you can see here, up to about
49 percent of stroke is explained by hypertension, meking
hypertension the crown jewel of the nodifiable risk factors.

Interestingly enough, if you | ook at
cardi ovascul ar risk factors, even though we have identified
all these risk factors, we only explain about 50 percent of
the variance. So there is about another 50 percent of
cardi ovascul ar di sease we need to explain.

[Slide.]

If you are looking for the fountain of youth,
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there may be sonme signals fromthe Honol ulu Asia Aging
Program whi ch we have all been alluding to. Those nen who
lived I guess a healthy lifestyle and ended up being free of
physi cal and cognitive inpairnment in older age didn't have
hi gh bl ood pressure, didn't have high glucose, weren't
snmokers and weren't obese. So there may be a | esson here of
a signal that may be inportant to us.

[Slide.]

| certainly acknow edge there is skepticism of
vascul ar denmentia. | ambringing coals to Newcastle after
we have heard all these discussions. But, clearly, stroke
coul d unmake | atent Alzheimer's, as we heard. AD brain
pat hol ogy is conmon in the elderly. The cases may be mn xed
and some have claimed that vascul ar dementia is
over di agnosed.

[Slide.]

We have al so heard that there may be preexistent
denmentia. Again, this gets into this overlap or m xed
i ssue. This happens to be one study that showed about
one-si xth of the cases had preexisting denentia. Most of
these woul d have been Al zhei nmer cases.

[Slide.]

On the other hand, | don't think we can ignore
vascul ar denentia, or the vascular cognitive inpairment or

vascul ar conmponent. This is fromthe Finnish data. You
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have seen sonme of this already. |If you |ook at the Finnish
data and sone of the other studies such as Desnond and
Tatem chi's work, what you find is that about 25 to 30
percent of these patients have dementia associated with the
stroke.

[Slide.]

Furthering the theme, the Nun study, which you
heard about, and the Nun study showed that those who had AD
neur opat hol ogy, and, again, these are individuals who had
special life styles. They had the sane diet and so forth
and many of themlived to ol der age.

What you see is that, if they had AD
neur opat hol ogy and brain infarcts, they had poorer cognitive
function and an increased preval ence of denmentia. Dr. Roman
has reviewed that. On the other hand, those who didn't have
AD neur opat hol ogy and had infarcts, there was only a weak
associ ation with poor cognition.

Clearly, if you start devel opi ng at heroscl erosis
of the circle of WIlis, you are nore likely to get
infarcts. So this, again, enphasizes the inportance of
vascul ar changes in the brain and denenti a.

[Slide.]

Are there any |links between Al zheiner's di sease
and vascul ar changes. The answer is yes. There have been a

nunber of publications that are showi ng such things, of
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course, as cerebral anyloid angi opathy, as we have all heard
of. There is degeneration in the endotheliumand there are
possi bl e effects of anyloid on the endothelial vessels, and
so on and so forth.

[Slide.]

So there are sonme changes, vascul ar changes, that
you do see in Al zheinmer's disease. Then, one of the
gquestion is howis that possibly |eading to--these vascul ar
changes | eading to changes in the brain of the Al zheiner
patients. Wile there have been a nunber of hypotheses that
have been offered, one of is that ischem a accel erates AD by
formation of free radicals and that beta anmyloid may do the
same thing.

A very interesting one has to do with
angiotensin |1, that this nay inpair learning. It nmay be
hi gher in Al zheinmer's brains. That would certainly be
anot her vascul ar factor that could contribute to cognitive
i mpai rment and decline in Al zhei ner patients.

[Slide.]

| did an evidence-based review in 1997 about
possible risk factors for vascul ar denentia. Clearly,
certain factors kept popping up in the avail able studies.
Agai n, some of these studies were--there were rather few
studies at the tinme and things |i ke age, race and sex and

education | evel.
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But if you | ooked at the potentially nodifiable
factors, the ones that you woul d see as stroke risk factors
al so cane up as risk factors for these patients who had what
was cal |l ed vascul ar denentia. So, hypertension, cigarette
snmoki ng, myocardial infarction, diabetes, high chol esterol,
heavy al cohol consunption and so on.

[Slide.]

What is also very interesting to me, as one who is
in preventive neurology, is that these sanme risk factors are
starting to rear their heads in the Al zhei mer studies. For
exanple, this is fromthe Rotterdam study. What they found
is that diabetes, atrial fibrillation, snoking and carotid
pl aques were associated with Al zhei nmer's di sease. They
| ater showed that hypertension is another factor that has
been associ at ed.

[Slide.]

To turn to this idea of redefining vascul ar
denmentia, | amcertainly in the Hatchinski canp on this. |
think that we really should be tal ki ng about denmentia
associated with stroke and, specifically, vascular cognitive
i mpai rment because this whol e idea of vascul ar denentia may
be too generic and too restrictive.

I think we have to be a little nore open-ninded
about all of this. Vascular cognitive inpairnment really

| eaves the idea that there is a spectrum You coul d have
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very mld cognitive inpairment. You can go on to full-blown
cognitive inpairment.

[Slide.]

| wanted to focus now on one of the risk factors
because | think there is a possibility for a unifying
hypot hesis here. Again, this is being very, very upstream
I want to show sone slides about hypertensi on because it may
be very inportant in the denentia process.

This is data from Sweden. This was actually a
popul ati on-based cohort, but you are seeing cross-sectiona
data here. These were people at age 70. They were nmen who
had 24-hour anbul atory bl ood pressure in various netabolic
studi es and then they had sonme cognitive testing done as
wel | .

Basi cal | y, what happened here is that there were
predictors of inpaired cognitive performance in this group
whi ch included high diastolic blood pressure, high 24-hour
bl ood pressures, non-di pping and insulin-resistance in
di abet es.

So what you are seeing here is people who have
these risk factors, the traditional cardiovascular risk
factors, may be at risk of having cognitive inpairnent. |f
you are wondering what non-dipping is, as you go to sleep
your bl ood pressure is supposed to drop sone. Those who

have hypertension, it may not drop at night. The nornal
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nocturnal dip nmay not be there. These are the people who
think are going to get in trouble, as | will show you
shortly.

The other group is people who have an exaggerated
dip at nighttinme and those are your hypoperfusers that you
have been heari ng about.

[Slide.]

The studies go on. This is the Goteborg study by
Skoog. What was interesting, if you |look at age 70 at
el evations in blood pressure, whether it is systolic or
di astolic blood pressure, it predicted denentia in 79 to
85-year-olds. If you |ooked at increase in diastolic blood
pressure at age 70, by 75, it predicted both AD and the
vascul ar form of denenti a.

Of course, the increase in blood pressure
increased the white-matter lesions. |f you | ook at some of
the other studies, you find the same thing in sone of these
cohorts over time, that specifically blood pressure and sone
of the other cardiovascular risk factors are predictors or
cognitive decline |ater on.

[Slide.]

Very interesting to ne is what we are all doing in
md-life. This is fromthe NHLBI Twi ns Study. What they
did here was took nobnozygotic twi ns at about age 45 or so,

foll owed them out 25, 30 years. What they showed by very
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sophi sticated MR technol ogy, and Charlie DeCarli has been
heading up this effort, there were | ow brain volunmes in the
twin that had el evated systolic blood pressure at baseline.

When they did these studies sonme twenty-five years
|ater, they found that the brain volunmes were smaller in the
twin that had el evated bl ood pressure, coronary heart
di sease and sonme of these other factors, and that
white-matter hyperintensities were being predicted by
el evation in systolic blood pressure and such other factors
as glucose intol erance and | ow HDL.

[Slide.]

If you track these people in the study, what you
find is that, over tinme, they start devel oping cognitive
changes and there is reduced verbal |earning and nenory.

So, as tine is going on, and you have hypertension, it
appears that it my be eating away at the brain, so to
speak.

[Slide.]

What is very, very interesting is the Syst-Eur
Trial that was conducted in Europe. This is a study that
used a | ong-acting cal ci um channel bl ocker called
nitrendi pi ne. What you see here is that people were
followed with Mni-Mental-State exans. |f they had
signi ficant changes, they would be followed into a protoco

where the DSMIIIR criteria was used.
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What was very interesting in this small nunber of
outcone events was that, in the placebo group, there were
twenty-one cases of denentia and in the treatnent group
there were el even cases of denentia. So, what basically
happened, there was a reduction of about 50 percent of the
denenti a.

I nterestingly enough, when you | ooked at the
subtypi ng of the denentia cases, according to DSMIIIR, nost
of these cases that were spared were Al zheiner's di sease
cases.

[Slide.]

I have done sone popul ation attributable-risk
calculations for some of these risk factors as they rel ated
to vascul ar denentia. | would be happy to share themwith
the comrittee if you would like. | have got an overhead
and, if anybody wants to see it--but, basically, what it
shows with the population attributable-risk data is what you
m ght expect from hypertension. It is about 67 percent or
so of the attributable risk

So it is nmuch higher than all the factors. The
other factor that cane in in the nunber-two position was
hyper chol esterol enia, specifically LDL. That was about 33
or 36 percent.

[Slide.]

I want to bring up the PROGRESS Trial because that
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is atrial that is out there and adds to this whole theme of
prevention of cognitive inmpairnent. This is a case that is
enriched. This is a study that is going on predonminantly in
Europe, the Asian-Pacific rim Austral Asia are. They are
| ooki ng at an ACE inhibitor, perindopril

It is an enriched study because they have patients
who have TI A and strokes, ischem c strokes. They are not
only random zi ng people with hypertension to the
ACE-inhibitor treatnent but they are also taking people who
don't have hypertension.

That study is going to be--the results are going
to be announced in June. So | think this is going to be an
i mportant study that nmay give us an idea of an enriched
sanpl e of people at high risk, what m ght be our
cal cul ations, our power calculations, for subsequent
st udi es.

I want you to keep in mind that the ACE inhibitors
not only |ower blood pressure but they probably protect the
vascul ar endothelium So they have nore than one effect
whi ch nmight be very inportant, especially if the
angiotensin 2 is really elevated in a nunber of those
patients with denentia.

[Slide.]

So ny bottomline here is that | think we ought to

be really trying to get at the source of where these
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probl ems occur. The source starts when you start devel oping
the risk factors. | think that shifting the paradi gm over
to the left even a bit nore than Hel ena has done might be
useful .

So | think that one of the focuses should be
hypertension and its treatnent and | do think we have
testabl e hypot heses based on the Syst-Eur Trial and what is
going to cone out in the progress study.

[Slide.]

Then, finally, there is another exciting
possibility with cholesterol -1 owi ng agents, specifically the
statins. W are now seeing some observational type of data
t hat suggests that people who are on statins nay have | ower
ri sk of devel oping denentia. Again, this would also be a
t est abl e hypot hesi s.

What is very exciting about this is that this is
anot her drug that has nore than one function. It not only
| oners cholesterol, this calls of drugs, but it also serves
in other capacities and that would be to reduce
i nfl anmmati on, stabilize the endotheliumand so on. So this
may be another exciting possibility.

Finally, |I think that if we are going to be doing
these studies, we are going to have to hi gh-powered
neuroi magi ng that Dr. Chui is doing in her study that we are

doing in one of ours. | think that is going to be very,
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very inportant so it is going to help us sort out what sone
of the nechanisnms are and what some of the underlying
di sease is.

Thank you.

DR. KAWAS: Thank you, Dr. Gorelick

The fl oor is now open for questions.

DR. KATZ: Just a clarification. On the Syst-Eur
study, 21 patients develop denentia on placebo and 11 on
drug. Froma clinical point of view what was the nature of
those denentias? Wre they Al zheinmer's? Wre they
vascul ar?

DR. GORELI CK: These cases were |argely Al zhei ner
pati ents when they cane to final adjudication. They were
adj udi cated by specialty neurol ogi sts, according to the
paper, or specialty physicians in denentia. It is a savings
of about 19 per 1000 over five years. That is what the
di fference has boiled down to.

But, interesting enough, they were predoni nantly
Al zhei mer cases.

DR. PENI X: Did they | ook at just conversion to
denmentia or did they | ook at cognitive scales as well?

DR, GORELICK: This is a study that used the
M ni - Mental State exam as a screen. Once you dropped bel ow
the magi cal cut point of 24 or 23, then you were shunted

i nto another protocol and the physicians had to put them
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t hrough studies including i maging and to neet DSM IR
criteria to establish a diagnosis.

Again, this was a pre-planned substudy that was
done and organi zed at the inception

DR. KAWAS: Dr. Corelick, every tinme sonebody
shows us risk factors for vascular denentia, they put up a
list that is, to ny mnd, risk factors for cerebrovascul ar
di sease, period. Has there been any indication in the
literature of the difference in those two risk-factor sets?
Is there any risk factor that is nore indicative, or nore
rel ated, or nore potent in making sonebody devel op denentia
with vascul ar or just--

DR GORELICK: | think so. | think that the two
t hat keep popping up, and, again, this area has been
relatively understudi ed conpared to Al zhei ner's di sease.
There are not many of us out there that are doing the
studies. But, certainly, hypertension and di abetes, those
keep poppi ng up

I can show you the popul ation attributable-risk
data if you are interested.

DR. KAWAS: You think hypertension and di abetes is
nore related to denmentia with vascul ar di sease than just
vascul ar di sease al one?

DR. GORELICK: GCh, no, no, no. M interest in

this whol e area began in the 80s when the Dean of the Schoo
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of Public Health sat down with ne and said, "I don't think
there is anything such as vascul ar denentia." O course,
nearly fell off my chair because | had just got done
training with Lou Kaplan. W |earned our neurol ogy stroke
by stroke.

So, as | amfalling off the chair and gaggi ng and
gasping for air, he is telling me there is no vascul ar
denmentia and chall enged ne to do a study. That is how | got
involved in my first case-control study on this topic.

So your question, again?

DR. KAWAS: Actually, nmy very first abstract in ny
career was on risk factors for vascul ar denmentia. They were
no different than the risk factors for stroke.

DR. GORELI CK: What Jacob Brody set ne on to at
the tinme was to go look at sone information that was being
publ i shed out of the UK. The assunption was that if you had
risk factors for stroke, they would be the same risk factors
for vascul ar dementi a.

So | generally assumed that that would be the
case. And then Brody said, "What is the data out there?"
and | said, "There is very little." So he said, "Prove it."
So that is how we got started.

Again, if you | ook at the Honol ulu Asia Aging
Study, sone of the Canadi an cooperative studies, the studies

t hat we have done, Tatem chi's studies and Desnond's studies
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and all the rest, and, again, it is only basically one or
two handsful, the things that keep popping up are the
tradi tional cardi ovascul ar di sease risk factors.

| am not sure we can say that it is nore inportant
in general stroke as conpared to vascul ar denenti a.

DR. KAWAS: So, does that mean that in drug
devel opnent and treatnment paradigns, every tine everyone
tells us we need to shift to the left, they are talking
about the therapies that we already have been pronoting for
cerebrovascul ar di sease and there is really nothing any
different.

DR. GORELICK: Right. These are therapies that
are not being utilized very well in the population. If you
bel i eve the NHAI NES data, for exanple, only about 27 percent
of hypertensives are well controlled. |[If you look at the
curves that NHAINES i s showi ng now, as we got into the '90s,
the curves are starting to go in the wong direction in that
we are seeing a drop-off of awareness, treatnent and
control

The problem | have is that if you start treating
bl ood pressure in md-life, which you need to do on an
i ndi vidual basis, that is a very, very expensive
proposition. | think the exciting thing is that there may
be this unifying hypothesis between what we are calling

vascul ar cognitive inpairnent and vascul ar dementia and
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Al zhei ner' s di sease

If that is truly the case, then the control of
bl ood pressure, whether it is on an individua
hi gh-risk-strategy basis or if it is on a nass basis in the
popul ati on m ght be very effective down the road.

DR. PENI X: | support that. | think that is a
m ssing area in what | thought was in regards to vascul ar
denmentia. It may actually also serve to decrease the
i nci dence or conversion to Al zheimer's disease.

But in our clinic, we begin to |look at the data in
our menory-assessment clinic at Grady in Atlanta, and
65 percent of our patients conme in with uncontrolled
hypertensi on, and 24 percent of the patients have stage
Il and stage IIl which is an advanced hypertension

So, clearly, it is a problem | think if we can
get a handle on that, we may be able to decrease the
denmentia in general. The question is whether we are
treating Al zhei mer or vascul ar denenti a.

DR. GORELICK: | want to rmake one other conment
about this. | think you have to be careful in ternms of this
whol e bl ood- pressure issue because if you | ook at preval ence
studi es, you see that the blood pressures are actually | ow.

I think they are | ow because you get the preval ence
i nci dence bias and that these are burned-out cases and they

are going to have | ower blood pressure because the brain has
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al ready been damaged.

So | think there is a false sense that the bl ood
pressures are actually | ow once the people get disease and
t hat has been shown in sone of the general denmentia and
Al zhei ner' s di sease studies, that the pressures are actually
low. But, when you look at the incidence data, it is clear
that they are high before this all happens.

The other thing | want to caution everybody on is
that once you have so-called vascul ar denentia, it nmay be
that you actually need your blood pressure elevated a little
bit. If you |look at John Sterling-Myer's data froma | ong
time ago, the people who did the best, who he defined as
havi ng vascul ar denentia which, | believe, met DSM I 1|
criteria at the tine, if | amnot nistaken, they had
systolics of 135 to 150. The people who were under that did
wor se.

In our case-control study, we found sonething
simlar, that as the bl ood pressures were dropping, these
peopl e were doi ng worse and the ones who actually had higher
absol ute blood pressures did a little better once the frank
di sorder had set in.

DR. ROVAN: | would like to bring your attention
to a population that is Mexican-Anerican in South Texas with
an extrenely high preval ence of diabetes nellitus. There

has been a | ong-standing concern of why is it that we see so
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many conplications of diabetes, beginning with rena
failure, blindness, peripheral neuropathy and, of course,
stroke and denenti a.

There is sonme very interesting data pointing out
to the very high frequency of executive dysfunction in these
patients who have difficulty controlling their diabetes.

You go into a circle where the use of the insulin and the

oral hypoglycem c agents becones nore and nore conpl ex and
the patient has |l ess and | ess capacity to follow the

i nstructions, ending up not only with the vascul ar inpact

but also with the effects of hypoglycenia, and so on.

So it seens that that could be a particularly
severe factor for certain popul ations, particularly
Mexi can- Ameri cans where, as Hel ena nmentioned, snall-vesse
disease is quite significant. W see small-vessel disease
and | acunar strokes quite often.

DR. GORELICK: There is sone data suggesting that
there may be a problemwith insulin signalling in the brain,
insulin-receptor resistance and that, once you devel op
di abet es, you may be devel opi ng brain as an end-organ
conplication of diabetes. It nay even have to do with
phosphoryl ation of tau. There is a pathway there that the
insulin receptor nmay be influencing.

DR. KATZ: Just an observation. Your unifying

hypot hesis, as well as sone of the data, would suggest that
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there is a correlation between risk factors for
cardi ovascul ar and the incidence of Alzheiner's disease.
Even the results of the Syst-Eur study, they all sort of
suggest, to ne, and maybe | will ask it in the formof a
qguestion, do they suggest to you sort of a blurring between
the distinction between Al zheiner's and vascul ar dementi a?

DR. GORELI CK: Thank you. That is the point. |
think that there is a blurring. | agree with you. | think
we have to be very careful here. | don't think we want to
recreate what we did with neuroprotectants and stroke. W
probably spent a billion or nmore dollars, or industry did,
and we nade this great leap of faith and didn't really have
the right data to nake the junp to where we needed to be,
and now we are paying for it.

So | think there is this blurring and | think we
have to deci de where our target is going to be. If we can
ferret out the cases who have strokes and Al zheimer's
di sease together, we have a clear target. |If we can't do
that, then we have got to step even further to the left and
say, "Well, let's start looking at this possibility of a
uni fyi ng hypot hesis, and what we need to do here, and get an
enriched sanpl e of people who are high risk and see where we
can take it."

I think that these nodifiable risk factors do have

a |l ot of advantages because we know they are safe and
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ef fective therapy and people know how to use the agents in
the community because they have been out there for a |ong

time and it does have sonme advant ages.

DR. PENIX: | would just like to reiterate that
one of the problenms, | think, with the neuroprotective
studies in stroke is that we have |unped all ischem c stroke

together, particularly including small-vessel |acunar
subcortical strokes with |arge-vessel strokes which are
probably very different.

| think, there, if they were separated, there is a
possibility that sone of those studies nmay have been
positive.

DR. GORELICK: That was a point that we nmade in
the Stroke Therapy Acadeni c I ndustrial Roundtable, or STAIR,
Project which was a neeting between industry and academia to
sit down and say, why did this go wong, why have we spent
about a billion dollars and don't have a positive result.

Certainly, that was one of the issues of the
pati ent selection was poor. The issue was had we used
di ffusion perfusion inmaging that we would have gotten rid of
the small er-vessel infarcts and we woul d have had the right
target popul ation. Sonme of the prelinmnary work on this has
shown that if you had the right target popul ation, you have
enriched your sanple and you really don't need that many

patients relative to what we have | ooked at and what we have
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spent.

But the are other issues, too, of course. One of
themis going fromrodent nodels and skipping prinmates and
going right to the human studies and making this big | eap of
faith.

DR. CHU : Dr. Kawas, could | cone back to your
tantalizing question, is there any difference between the
vascul ar risk factors for stroke versus vascul ar denenti a.

I would say that maybe we haven't really answered that
question fully.

I want to pose the idea that vascul ar denentia
has--there are different natural histories and we know a
very little bit about them There nay be the | arge-vesse
strokes that cause nore of a static or abrupt onset, plateau
and then to the next step.

And then there may be nore slowy progressive
ones. The question may be are there differences in vascul ar
risk factors leading to the static versus the slowWy
progressive vascul ar denentia. There, mnmy hypothesis would
be that it would be hypertension and di abetes that have a
greater exaggerated inpact on the slowy progressive
denenti as.

We can see that in sone of the epidem ol ogic
studies |ike the Honolulu Heart Study that the nmid-life

hypertension is associated with cognitive decline in |ate
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life without any history of clinical stroke. 1In the Erick
study, the atherosclerosis risk in community, the article by
Davi d Knopman, | guess this January, also showed that
hypertensi on and di abetes were risk factors for cognitive
i mpai rment .

DR. KAWAS: This concludes the invited speakers.
We have several public speakers. | would like to fit at
| east some of themin before lunch. Qur first public
speaker is Ray Pratt. Dr. Pratt is the Senior Director of
CNS and Internal Medicine for Eisai/Pfizer. He will be
talking to us about Diagnostic Criteria, Proposed Qutcone
Measures and Experiences to Date.

Publ i ¢ Speakers
Di agnostic Criteria, Proposed Qutcome Measures
and Experiences to Date

DR. PRATT: Thank you very much. It is a pleasure
to be able to speak before such an audience, particularly
comng after Dr. Gorelick here and his coments about
prevention. | think that the prevention of denentia
probably should be our gold standard of devel oping drugs to
be able to do that.

However, once denentia actually occurs, then we
are faced with what do we have to actually about it in the
clinic.

[Slide.]
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I would like to begin my comentary by stating
that when we started our studies with Aricept in the
popul ati on of denmentia with cerebrovascul ar di sease, it was
in 1996 and 1997. | was particularly inpressed by the dates
of all the articles that people were discussing at the round
tabl e this norning, the tremendous amount of information
that has occurred and has been published since 1997
concerning this issue of vascular dementia, what is it, how
do we classify it and where do we go.

However, at the tinme we actually were conceiving
our studies in denentia with cerebrovascul ar di seases, the
only thing we really had to go on at the tine was the
clinical diagnosis by the Alzheiner's criteria, the ADRDA
criteria, for probable and possible Al zheinmer's disease as
well as the two criteria that were suggested for vascul ar
denentia, the AIREN criteria and the California criteria.

Furthermore, we also had directives from both
the--draft directives fromthe U S. FDA as well as the
Eur opean regul atory authorities concerning the types of
out cone neasures that would be necessary in devel opnent of
anti-denentia drug products.

So, at that point, we took the |ook at deci ded
that we were going to focus our clinical studies in a
pati ent popul ation that woul d not have been included in our

previous trials with Al zheinmer's disease with Aricept. And
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we chose to actually focus on the specific popul ation as
defined by the NI NDS/ Al REN criteria which included, at the
time, again, the definition of denentia which was
predom nantly a nmenory conponent of |oss plus at |east two
ot her cognitive domains of inpairment and was identifiable
by both clinical and radiological criteria.

Particularly the cerebrovascul ar di sease had to be
docunent ed by neuroi magi ng studi es and that vascul ar risk
factors had to be a prom nent conmponent of the patient
popul ati on and particularly, perhaps, nore proninent than
they were in our Al zheinmer studies.

Additionally, we made a decision also that we were
going to try to exclude, as best as we possibly could,
pati ents who had previ ous docunented di agnoses of
Al zheiner's di sease. The studies, just briefly, to
recapitulate as to what we did is that they are paralle
group design studies. They are 24 weeks in duration. They
are doubl e-blind pl acebo-controll ed and we have we have
open- | abel extensions foll ow ng.

[Slide.]

We believe that this actually defines a clinically
rel evant popul ation. W chose to include both patients with
possi bl e and probabl e denmentia with cerebrovascul ar di sease
as defined by the AIREN criteria. Particularly, we were

encouraged to |l ook for patients with stroke, intracrania
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henorrhage and, particularly, extensive white-matter disease
on neuroi magi ng studi es.

We wanted to include patients, particularly with
di abetes nellitus, insulin-dependent type of diabetes
mel litus, hypertension, atherosclerosis and cardiovascul ar
di sease which, again, were excluded or limted in sonme of
the probable AD studies that led to the approval of Aricept.

I mportantly, the question we wanted to end up with
was to get to a patient who was evaluated for the first
time, so can this be helpful in terns of generating |abeling
for the physicians and the community. Wat do | do with a
pati ent who presents to me with denentia? | work them up
and | find that they have evidence of cerebrovascul ar
di sease. They don't quite fit into the Al zheiner's
criteria. W thought that this type of study would actually
get to the point of doing that, so we encouraged patients
who had not been treated with anything before and who were
evaluated with denentia for the first time who net the
criteria for enrollment to be included in the study.

[Slide.]

I would Iike to take a few m nutes to go through
this slide because | think this explains our thought process
in terms of just |ooking at the continuum between the
probabl e AD group of patients as well as the probable

vascul ar denentia group of patients.
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Agai n, we have the probable AD group of patients
defined by the ADRDA criteria. W are all very famliar
with the criteria that this used including the denmentia with
gradual onset, continuous progression and, particularly,
neur oi magi ng was negative for cerebrovascul ar di sease.

The neuroi magi ng that actually we are |ooking for
woul d be cortical infarcts, subcortical infarcts, nultiple
| acunes and extensive white-matter disease.

In the pivotal trials for Aricept in probable
Al zhei ner' s di sease, the neuroi magi ng studi es were over
95 percent totally negative for any additional intracrania
pat hol ogy. So this was a very highly selective popul ation
that really did truly neet criteria for probable AD. Again,
there was no significant conorbidity that was appreciably
present. There were sone patients in the studies who went
on to have strokes, who went on to have heart attacks and
who had evi dence of peripheral vascul ar di sease. However,
these were very, very few patients.

Movi ng over to the other end, there, if we take
the NINDS/ AlREN criteria as the criteria defining inclusion
into our studies, the definition of dementia remains the
same across all three of these. |In other words, we are
stuck with the nmenory prom nence plus two ot her domains that
have to be involved. Therefore, we are at least enriching a

popul ati on that does have one conmonality across all three
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of the clinical populations that we are | ooking at.

However, again, the tenporal relationships have to
be there, onset within approximtely three nonths of a
recogni zed clinical stroke, a stepw se progression
sonmet hing which we all generally understand but which we
found to be extrenely difficult to docunent in the clinica
settings and particularly reviewi ng charts and aski ng peopl e
to docunment how did you nmake a determ nation that patients
were stepw se deteriorating, focal neurologic findings
correlating with the residuals from cerebrovascul ar events
that occurred and, again, neuroi magi ng being positive for
cerebrovascul ar di sease

The group that actually falls in between there,
what we are calling the possible VAD group by the Al REN
criteria--and, again, | amnot certain that we need to
know- -t hat possi bl e VAD, probable VAD, nmay be the best
term nol ogy that we use. W actually called our studies
studi es of denentia with cerebrovascul ar di sease not
necessarily vascul ar denentia because of the issues that we
are di scussing today.

Agai n, patients had to have denentia but the CVA
a clinical stroke was not really required to put theminto
that temporal aspect. The onset and progression by clinica
hi story could be very variable and conorbidities, in terns

of hypertension, cardi ovascul ar di sease, diabetes may or may
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not be present.

We nmade one minor deviation fromthe real Al REN
criteria in that possible VAD by that criteria does not
require neuroi magi ng to be positive to make a di agnosi s of
possi bl e vascul ar denentia. However, for purposes of our
research studies, we actually required all patients who were
enrolled in these studies to really have positive
neuroi magi ng to sone degree for each of the--to be included
in the study with possible or probable VDA

The investigators were left up to nmake the
deternmination on their best clinical judgnent as to where

these patients fell based on the actual criteria that was

t here.

One other thing | would |like to point out also is
that where did we actually find the patients to enroll in
these studies. | think it is a very useful comentary here.

For the probable AD popul ations in our pivotal trials, we
actually had a significant nunber of nmenory clinics
specializing in Al zheinmer's disease which formthe basis of
our investigator cohort for this.

We found that those same nenory clinics perforned
very poorly in finding patients who nmet criteria for
vascul ar denmentia. The best performers actually were either
acadenmic clinics or sites that actually had | arge

rel ati onships with the community physicians, physicians in
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internal nedicine, fanm |y practice, cardiology,
endocrinol ogy and particularly diabetes clinics were a very
useful part of finding patients to enroll in the studies.

So, again, we believe that these criteria actually
forma clinically relevant clinical criteria for actually
descri bing the popul ation that we are going on to study.

[Slide.]

I would like to turn for a few mnutes and talk
about the outcone nmeasures. The outcone neasures that we
chose for our clinical trials, again, are very sinmlar to
the ones that we have used in our Alzheiner's clinica
trials.

We have a cognitive domain, a global status and a
functional domain. These were chosen to conply with
recommendations fromboth the U S. and the European
regul atory authorities for the devel opnent of anti-denentia
drugs. Again, the ADAS-Cog which we chose as our prinmary
cognhitive outcome neasure is admnistered to the patient.

We have a patient and caregiver interview for our ClBIC-Plus
as well as a caregiver assessnment of the functional status
that is rated by a clinician or psychonetrician

We all know that all three of these endpoints have
been extensively validated in the Al zheiner's popul ation.
However, in the vascul ar-denentia popul ation, only the

ADAS- Cog has been used in previous studies of this
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popul ati on.

However, there is no reason to suspect that the
gl obal assessnment or the functional assessment would not be
equally valid in a popul ation enriched for patients with
cerebrovascul ar di sease as opposed to probable Al zheiner's
di sease.

Finally, all of the outconme neasures that we chose
actually are sensitive to drug effects in placebo-controlled
trials, |I think a very inportant aspect when | ooki ng at
outcone neasures in terns of whether we can actually detect
differences in drug-treated versus placebo and, in sone
cases, also show negative studies where treatnents that
woul dn't be expected to work also don't show any effects on
t he out come neasures.

[Slide.]

We have gotten into a | ot of discussion on
cognitive domains and which are inportant and which are not.
I think just the inportant aspect to hit on this slide is
that there are very few domains, at least in studies that
have been retrospectively | ooked at, that are prevalent in
vascul ar denmentia as opposed to Al zheiner's disease with the
exception, again, of the front executive function.

Unfortunately, the ADAS-Cog does not really have a
good functional executive dysfunctional test as part of it

and so that is one thing that we will be lacking in our
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clinical studies is an assessnment of this nodality.

[Slide.]

Finally, | think the useful ness of the N NDS/ Al REN
as a criteria for enrolling patients in clinical trials also
hel ps to tell us who doesn't get into our trials. So what
was the reason that we actually excluded these patients from
our clinical studies. W had approximtely 600 screen
failures to date in our clinical studies, and approxi mately
22 percent of them just had no evidence for cerebrovascul ar
di sease despite extensive prescreening and assessnents by
our investigators to try to nmaxinize the nunber of patients
who had cerebrovascul ar di sease to be enrolled into the
st udy.

The | argest group of patients who are excl uded
gets into this condition that | think we were actually
talking about a little bit with Dr. Gorelick was the issue
of unstable conditions. The clinical study was a six-nonth
study and we actually wanted to enroll patients who had a
reasonabl e probability of actually being able to nmake it
t hrough the study successfully.

Therefore, we put a few conditions up front that
defined what we believe, in our best judgnment, to be nedica
stability. Typically, we wanted patients at |east out of
the hospital for three nonths. We wanted their nedica

treatment reginens to be stable for three nonths. That
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turns out to be a very, very difficult task to achieve
sonmetinmes in this popul ation.

Finally, the issue of the MSSE. The MSSE was used
as our primary screening test again because of the nenory
prom nence of the conponent there. It is a very sinple test
and woul d have wide utility in the primary-care arena. W
found that 15 percent of our patients were excluded on the
basis of MSSE, particularly scores in the 27 to 29 range,
despite the fact that they may have had multiple inpairnents
on their ADAS-Cog or on their CDR rating that would
ot herwi se have included theminto the study. However, they
did not have this criteria and were, therefore, excluded
fromthe study.

[Slide.]

I would like to conclude by nmeking the statenent
that | believe the NINDS/ AlREN criteria, as we used in our
study, really does select a different population fromthe
probabl e AD group and particularly the clinica
characteristics are different fromthe AD popul ati on.

On respect, in particular, that we have focused on
is that the neuroimaging is all abnornmal. The outcone
nmeasures that we have chosen, the ADAS-Cog and CI Bl C- Pl us
are appropriate because we believe the cognitive deficits in
both of these groups that we have actually studied are

simlar.
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I mportantly, we believe that this is a clinically
rel evant popul ation for |abeling purposes because it can

reasonably be identified by clinicians pursuing a denmentia

wor kup.

Thank you very much.

DR. KAWAS: Thank you.

The floor is now open for questions. | thank you,
Dr. Pratt. | think that is inmportant data for us to see.

When do you expect to have the entire study conpl eted?

DR. PRATT: W are still finishing up the I ast
patients in the clinical cohort so, soon, we hope.

DR. PENI X: The screen-failure slide, the patients
who were excluded with no evidence of cerebrovascul ar
di sease, they were all made by neuroi magi ng?

DR. PRATT: Yes.

DR. ROMAN.  Would you like to conmment on the
M ni -Mental as a screening instrument? | think that brings
us back to the definition of denentia.

DR. PRATT: | think that it is a very inportant
one. W chose it because of the definition and the utility
that it had in our Al zheinmer's population. Clearly, we were
unexpected that so nany patients would be screen-failed
sinmply on that basis alone, and | think that is something we
woul d I'ike to go back and exani ne on those patients.

But | agree that it does not actually test sonme of
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the areas that we actually are know ng, that we have
patients with deficits in, particularly the fronta
executive dysfunction is totally ignored in the MSSE. So
the MSSE, | think, was not, at |east for the purpose of this
research study, maybe the best tool to use as the screener

Again, | amnot certain what other tool we would
use in the community to be able to pick up these patients
nore frequently.

DR. CHU : A suggestion; sonme sinple test for
executive function could be verbal fluency, |ike FAS or
animal fluency, trails Aor B

DR. KAWAS: Do you think you would get the 90/10
separati on on those tests when conpared to Al zhei ner
pati ents?

DR. CHU : ©Oh, no; not specific. Sensitive. More
sensitive, not specific.

DR. KAWAS: Thank you very much

Qur next public speaker is Dr. Andrew Satlin who
is Director of Clinical Research at Novartis. He will be
speaking to us on Issues Related to the Devel opment of Drugs
for the Treatment of Patients with Vascul ar Denenti a.

| ssues Related to the Devel opnent of Drugs
for the Treatment of Patients with Vascul ar Denentia
DR. SATLIN: Thank you very rmuch for the

opportunity to present to the conmttee.
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[Slide.]

| am going to propose sonme answers to the
guestions that were raised by the FDA and | hope to suggest,
t hrough the answers to our questions, that we are ready to
do clinical trials in vascular denentia at this tinme, good
clinical trials. This is inportant because we know t hat
drugs such as the cholinesterase inhibitors, which have been
approved for treatnment in Al zheiner's disease, are being
used enmpirically and in clinical trials already to treat
patients with vascular denmentia and it is really incunbent
on us to test definitively whether these drugs and others
work and, if so, to provide themto the popul ati ons that
need them

[ Technical difficulties with slide projection.]

DR. KAWAS: While we are waiting, does anyone want
the floor?

DR. CHU : Dr. Kawas, may | ask Dr. Pratt, are you
able to divide your sanple by subtype, vascul ar-denentia
subtype? | might have mssed that. | was out of the room
for a while.

DR, PRATT: We will ultimately be able to subtype
them We have actually tried to collect as nmuch information
as we can to be able to classify by stroke |ocation, type of
neur oi magi ng findi ngs and we have designed the studies,

actually, so that the two of them can actually be put
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together, so we will have a very large cohort in which to
actually | ook at individual subtypes at the end of the
trial

DR. KAWAS: | think we are set for Dr. Satlin.

[Slide.]

DR. SATLIN: Thank you. The first question is
whet her vascul ar denentia is a clearly definable entity
clinically. | would suggest that, of course, we need to
first determne which criteria we are going to use in
defining the diagnosis and that the NINDS/ AIREN criteria are
probably the best at this point, at |least for use in
clinical trials.

No criteria, obviously, are definitive. What we
want to do is to find criteria that will allow us to
maxi m ze validity and reliability. By requiring a
combi nation of focal signs on exam nation, neuroinagi ng
evi dence and a causal relationship between the two in
addition to the presence of denentia, these criteria are
probably the nopst rigorous that could be used in order to
define a specific population

So they really establish the highest burden of
proof. In fact, several studies including one by Dr. Chui,
suggest that the criteria are conservative when they are
conpared to other diagnhostic criteria for vascul ar denenti a.

In other words, while they nmay be | ess sensitive
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and will pick up a snmaller population available for a trial,
they are likely to yield a nore honogenous popul ati on. And
that is probably inportant because a key issue in designing
trials in vascular denentia that are specifically |ooking at
the effect of a drug on vascular denentia is to exclude
ot her diagnoses, in particular Alzheinmer's disease.

From Gol d's study, |ooking at the neuropathol ogy,
patients classified by the NINDS criteria were only
nm scl assified as having Al zheiner's disease in 9 percent of
the cases and nmisclassified as having m xed denenti a,
vascul ar plus Al zhei mer's disease, in 29 percent of the
cases.

Finally, the criteria in several studies have been
shown to have noderate reliability with kappas in the range
of 0.4 to 0.7.

[Slide.]

In order to apply the NINDS criteria, at |east for
di agnosi s of probabl e vascul ar di sease, neuroi magi ng
evi dence was required. So we believe, of course, studies
shoul d i nclude, as a screening tool, MRl inmaging in order to
make the inmagi ng di agnosi s.

However, we woul d propose elimnating the
requi renent for a tenporal relationship in cases of pure
subcortical vascular disease by MR criteria. Wy would we

do this? First, of course, there is a practica
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consideration in those patients who have pure subcortica
vascul ar di sease, as we heard this norning.

Very often, there is no evidence clinically of
stroke and it is very difficult to determne a tenpora
rel ati onship between the clinical stroke and the onset of
denentia as there would be with other forns of vascul ar
di sease. So that is a practical consideration

We also think that, in terms of establishing a
popul ation for study that will be clinically relevant and
will be relevant to the population that would be treated out
in the community. But this is also an inportant
consi deration, the reason being that one can inmgine that,
in the community, those patients who have classic clinica
features of vascular dementia will be identified and
possibly treated without neuroi maging.

But, in those cases where the clinical course and
the other clinical features are not classic, neuroi maging
nm ght be used and then one would find that you woul d
identify those vascul ar-denentia patients predom nantly with
subcortical disease. So the subcortical population will be
pulled in by the imaging criteria.

Finally, of course, the application of the
criteria need to be reliable anpong different investigators
in the study and so training in the use of the criteria and

an investigator neeting would be essential.
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[Slide.]

The next question is whether vascul ar denentia, of
course, is distinguishable fromAlzheiner's di sease
Clearly, as everyone has nmentioned this norning, there is a
great deal of overlap between Al zheinmer's di sease and
vascul ar denentia and probably nore than is expected by
chance.

It is variously estinmated that about a third of
patients with vascul ar di sease will have neuropat hol ogy
consistent with Al zheinmer's disease and the sane in the
opposite direction. O course, we don't know which
pat hol ogy in any individual patient is contributing the nost
to the clinical synptons of dementi a.

However, as | have already suggested, the
NI NDS/ Al REN criteria are relatively specific for the
excl usion of vascul ar denentia and, as Dr. Chui pointed out
this nmorning, the Gold study actually included very few
pati ents who had neuroinmaging criteria so, in fact, these
figures may be conservative. One could inmagine that if
i magi ng had been done on all of these patients that you
woul d be selecting for a population that was even nore
wei ghted toward vascul ar denentia and away from Al zheiner's
di sease.

There is other evidence that suggests that the

denmentia in patients with vascul ar denmentia, even in those
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pati ents whose denentia is due to subcortical vascul ar
di sease does not sinply indicate the presence of Alzheiner's
di sease pathol ogy. This has been pointed out by Fein in his
study where, for exanple, hippocanpal and cortical atrophy
associated with cognitive inpairnment were found on autopsy
in patients with subcortical ischem c vascul ar disease
wi t hout Al zhei mer's pathol ogy and al so the patterns of
associ ation between the inmagi ng changes and the cognitive
i mpai rment was different in patients who had | acunar di sease
frompatients who had Al zhei mer's di sease

So this evidence further suggests that vascul ar
denmentia is a separate clinical entity from Al zhei mer's
di sease as well as different on neuroi magi ng.

Finally, quite apart fromthe question of whether
vascul ar di sease and Al zheiner's denmentia can be
di stinguished, in a clinical trial, the requirenent for a
statistical and clinically relevant effect in the
vascul ar-denmentia treatnent armwi |l preclude the
possibility that the effects are entirely due to treatnent
with Al zheinmer's disease so long as the proportion of
patients with Al zheinmer's disease is | ow enough. And we
think that it can be kept | ow enough using the NI NDS/ Al REN
with the mnor nodification that | discussed before.

[Slide.]

So, turning to outcone nmeasures, clearly with
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vascul ar dermentia as with Al zheinmer's di sease, two prinmary
out cone nmeasures in any study woul d be essential, one
| ooking at the primary synptomatic domain which is cognitive
and the other |ooking at a gl obal neasure in order to
validate the clinical relevance of the cognitive change.

Several researchers have suggested that vascul ar
denmentia has a predom nance conpared with Al zheinmer's
di sease of deficits in front-1obe function. So it seens to
make sense to use a cognitive neasure that includes those
items standard for evaluation of Alzheinmer's patients, as in
the ADAS-Cog, with sonme additional itens that woul d be
wei ghted toward frontal -1obe function including attention
and concentration, executive function, verbal fluency,
wor ki ng menory and psychonot or speed.

There are a nunber of tests, obviously, that could
be chosen to neet these areas. Several of them have been
recommended by an expert commttee including a maze test, a
verbal -fluency test |ooking at generation of words. While
these additional itens are not individually validated in
vascul ar denentia, each has been found validated in
Al zhei ner' s di sease patients and, certainly, because of the
association with the frontal -1obe functioning, they have
face validity in vascul ar di sease

Then, finally, of course, any of a nunber of

nmet hodol ogi es for doing a global rating would be appropriate
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such as the ADCS-Cd C.

[Slide.]

Finally, | would suggest that trials need to be at
| east conparable in length to trials of Alzheinmer's disease.
Several studies have suggested that both Al zheiner's di sease
and vascul ar di sease progress as relatively simlar rates
but, in the absence of any pilot data or available data
regardi ng possi ble synptomatic treatnents of drugs such as
the cholinesterase inhibitors, in vascul ar-denentia
patients, there is a need to treat |ong enough, as we do in
Al zhei ner's disease trials, in order to insure that we could
see a drug-pl acebo difference based on a presunmed decline in
the placebo patients over the course of the study.

Al so, of course, a longer duration will provide
nore safety data in this population. This is, clinically, a
di fferent population from Al zhei ner's di sease because of the
risk factors which I ead to additional nedical disability
and, therefore, a need to | ook at the safety of these drugs
over a |longer period of tine.

I would al so suggest that an inportant conponent
of trials in vascular denentia is to nonitor for the changes
in vascular risk factors, especially over a long trial
since these, as well, could have an inpact presumably that
woul d be simlar in the drug and placebo arns of the tria

but at |east one should | ook at hypertension, snoking,
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hyperli pi dem a and di abetes over the course of the trial

[Slide.]

To conclude, a properly designed clinical trial in
vascul ar denentia shoul d sel ect as honmpbgeneous a popul ati on
as possible in order to insure that the overall effect of
the drug is driven by the population of interest. W think
that the NINDS/ Al REN criteria are, at this point, best to do
t hat .

[Slide.]

The study nust use outcone neasures with
denmonstrated validity and reliability or at |east reliable
nmeasures that have denonstrated validity in dementia and
that, on the face, seem appropriate to use in patients with
vascul ar di sease and frontal -1 obe dysfunction. Finally, the
study nust be of adequate duration, conparable to studies in
Al zhei ner' s di sease

So, again, in conclusion, we think that these
trials can be done now, that the NINDS/AIREN criteria are
nost appropriate, acceptable and usable by a group of
i nvestigators in order to define the population, that this
popul ation further is clinically relevant and that, with the
nodi ficati ons we have made in the criteria, could be applied
easily in a community setting and give us an opportunity to
test these treatnents definitively so that they can be used

in this popul ation.
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Thanks very nuch.

DR. KAWAS: Thank you, Dr. Satlin.

The fl oor is now open for questions.

DR. GRUNDMAN: You nentioned that we needed to do
| onger-duration studies to insure decline in the placebo
group. | was wondering about what sort of natural-history
data you actually have on these patients considering their
het erogeneity. W see patients with stroke and, often
within the weeks after the stroke, they inprove. Now, in
your cases, sone of these strokes were within three nonths;
right?

DR. SATLIN: W don't actually have patients
enrolled in a study as of yet. These are proposed sol utions
to some of these problenms. | agree with you that there is a
great deal of variability in the progression. | would think
that any study woul d need to exclude people who were
i medi ately post-stroke, at least until they were stable.

DR. GRUNDMAN: But sone patients can show
i mprovenent over the nonths foll owing a stroke.

DR. SATLIN: That is what | nean. Until one is
clear that there is stability, that further inprovenent from
the acute stroke is not occurring.

DR. GRUNDMAN: On the other hand, sone of the
patients with the subcortical variety nay actually progress

differently than patients of the multi-infarct variety. So
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I was just trying to figure out, depending on your patient
m x, you m ght have variability in the rate of decline that
you are postul ating.

DR. SATLIN: | agree. | think that is another
argunment in favor of doing a longer trial because the
variability may be reduced, at least if you |l ook much
further out, than if you try to | ook at--

DR. GRUNDMAN: But then they might have nore
strokes, too.

DR. SATLIN: That is certainly true. You have to
do a large enough trial to insure that at |east these things
are going to be balanced, if possible.

DR. KAWAS: Actually, | have a question about one
of your thoughts, that if you had a trial, that the
treatment effect could not be driven by Al zheiner patients.
You keep referring to the 91 percent of Al zheiner's disease
patients that get excluded by this criteria.

But that exclusion rate, if | amnot mnistaken, is
for excluding pure Al zheinmer's disease.

DR. SATLIN: Yes; that's right.

DR. KAWAS: Since we have seen data today that
tells us that easily the majority of people who get a
di agnosi s of vascul ar denentia are likely to have
Al zhei ner' s pat hol ogy, generally, the majority is

potentially enough to drive an effect, | would have thought.
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DR. SATLIN: | think there are different data that
suggest different things. In the Gold study, for exanple,
the 9 percent, you are right, is for Alzheiner's disease
pure. But the figure for m xed was only 29 percent. So the
qgquestion, then, would becone first would it be even lower if
Gold clinically had used not just N NDS/ Al REN for possible
vascul ar denentia but for probable excludi ng people by
i maging criteria.

Then, in other series, the question beconmes which
criteria were used and you need to know that in order to be
able to assess the weights, the conparability with the rates
of pat hol ogy.

As Dr. Chui nentioned this norning, also, in her
autopsy series, | guess you nentioned twelve patients with
vascul ar denmentia who had very little in the way of any
Al zhei nmer' s pat hol ogy.

DR. CHU : They had a spectrum of Alzheiner's
pat hol ogy but only two of them had Braak Stage 5 and 6,

i socortical stages of Alzheinmer's. But it was a very small
sanmpl e.

DR. DUARA: | guess ny question relates to--it is
addressed to you and also to Dr. Katz and the FDA, in
general. W now have criteria for vascular dementia that we
can use, and you have shown--and the previ ous speaker has

al so shown how we coul d use these studies. W know that
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using these criteria, the likelihood is that we are going to
have a substantial nunber of patients with Al zheiner's
di sease.

The fact is, though, that, under the current FDA
i ndi cation for the cholinesterase inhibitors that have been
avail abl e, these patients would not normally have the
i ndication for these drugs at this point. They would be
patients--1 mean, you could use it off-label, of course, but
you are diagnosing these patients as vascul ar denenti a.

So, if you, then, do a trial on these patients who
are excluded, basically, because they don't have, as far as
you can clinically detect Al zheiner's disease, wouldn't that
be a fair trial to conduct, regardl ess of what the actua
cause of the inprovenent is, whether it is because it is
hel pi ng coexi sting Al zhei mer's di sease or not?

The fact is that these people are actually
excluded from as far as the FDA is concerned, these trials.

DR. KATZ: | guess the short answer is sure.

There is nothing wong with studying people who have
denmentia. Wo knows what the underlying etiology is in
showi ng an effect of a drug. That would, presumably, be
useful information, inportant information

The question is how do you identify these people,
what do you call themin |abeling. Are they different from

Al zheiner's patients? For exanple, there may be Al zheiner's
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patients with vascul ar di sease. That nay be a nobre accurate
description of who these people are.

That is different from saying these people have
sonmet hing call ed vascul ar dementia. One of the purposes of
today's neeting is to sort of hash this out, what should we
call them how do we describe them So, sure; it would be
good to study them it seens to me. And | don't know that
t hey are excl uded--conpani es may choose to excl ude the
Al zhei ner's patients who have evidence of vascul ar di sease
on, let's say, imging in their studies, but |I don't know
that there is a requirenment that they do so.

But, nonethel ess, obviously, people are always
trying to identify honmpbgenous popul ati ons for study so
suppose nost of those patients were excluded.

But, yes; the question is how do you describe it.

DR. GRUNDMAN: Just, again, on the issue of the
duration of the trials, | guess it sort of depends on what
it is that you are trying to acconplish. | guess | am not
really sure. On the one hand, it sounds like you want to
i nsure that they decline, but we don't really know how
qui ckly or what their natural history is.

So it seens to me like if we are trying to devel op
drugs in this area, if we are | ooking at a synptonmatic
agent, they wouldn't need to be a year |ong, unless you just

want to docunent that the inprovenent persists over a |onger
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period of tine.

DR. SATLIN: That is absolutely right. It is
really anal ogous to the situation with Al zheinmer's di sease.
| am suggesting that it is at |east anal ogous and, maybe for
one or two reasons, mght be--

DR. GRUNDMAN: So we are tal king about synptomatic
drugs.

DR. SATLIN:. ©Oh, yes.

DR. GRUNDMAN: We are not tal king about
di sease-nodi fying drugs as we were would talk about in
Al zhei nmer' s di sease, necessarily, or the types of drugs that
Dr. Gorelick was discussing earlier

DR, SATLIN: | think it would depend on the drug
that was being tested, obviously, what you would | ook for
But if one was testing cholinesterase inhibitors, for
exanpl e, in vascul ar denmentia, using the sane rationale as
treatment in Al zheinmer's disease, nanmely the cholinergic
deficit, yes, one would | ook for a synptomatic effect.

DR. CHU : | thought you franed that trying to
exclude that Al zheinmer's disease mght be driving a positive
effect very nicely. Have you thought about how you m ght
random ze the vascular group with the mix with the
Al zhei nmer' s between your treatnment and pl acebo arnms so that
t hey woul d be bal anced?

DR. SATLIN: | think what we would be trying to do
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is to select a single population that would be as excl usive
of Al zheiner's di sease as possi ble and then--obviously, we
won't have the neuropathol ogy on the patient--and then just
random zing themto the treatment. So | amnot sure if
there is sonmething el se you are suggesti ng.

DR. CHU : | amjust thinking aloud, but maybe on
the degree of nenory loss or the pattern of nmenory | oss,
that there would be the same type of pattern. The Al zhei nmer
pattern woul d be equal between the treatnent and the placebo
group.

DR. SATLIN: | suppose it woul d sonething that
could be tried, although, again, that would influence a
nunber of factors including the size of the trial and could
you really make those distinctions just clinically, nmight be
difficult to do.

DR. CHU : A related question. Have you thought
about random zi ng between the subtype of vascul ar denenti a,
bet ween the placebo and the treatnent arnf

DR. SATLIN: That is a very good point. | think
at least one would want to | ook at the data afterward to
| ook at subpopul ations, whether you stratified patients or
not at the beginning. Absolutely.

DR. KAWAS: Thank you very much

Qur final speaker in the public formis Dr. Sean

Lilienfeld. Dr. Lilienfeld is the Director of d oba
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Clinical Research Devel opnment, CNS, Janssen Research
Foundation. He will be speaking to us on the Overvi ew of
Design and Results in the Placebo Groups fromTrial with
Gal antamine in the Treatment of Vascular and M xed Denenti a.
Overvi ew of Design and Results in the Placebo Groups
fromTrial with Galantanmine in the Treatnment of Vascul ar
and M xed Denenti a
DR. LI LI ENFELD: Thank you very nuch for the

opportunity to address you.

[Slide.]
| hope that some of the data that | will share
with you will answer sone of the questions that have been

posed in the last forty-five mnutes. W perforned a study
i n Europe, Canada and |srael and Pol and invol ving sone

600 patients using the criteria that have been di scussed
this nmorning. W have sonme interesting placebo data to
share with you.

[Slide.]

Qbvi ously, the problemthat we faced was nicely
described by Dr. Pratt earlier. W had studi ed gal antani ne
in patients who net the criteria for probable Al zheiner's
denmentia and as best we could exclude patients who had any
ot her disease, so this was done.

However, the reality is that there may have been

sonme patients in the study who had vascul ar di sease. By use
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of radiology, in particular, as has been nentioned, we tried
to exclude these patients but the reality is sonewhat
illustrated here, and this slide was kindly leant to ne by
Dr. Erkinjuntti.

It is really quite unclear, particularly in a
natural popul ation, but even in a trial population, how
| arge that m xed patient population is. W may have, and we
hope to have studied the patients who are illustrated on the
right-hand side in green early and excluded the blue and
m xture patients, but we may not have done.

However, in order to address the considerations
whi ch were nmentioned earlier, and, in particularly, does the
m xed popul ation affect the efficacy of these drugs and,
nore so, was there any safety consideration, we decided to
perform a study which woul d eval uate, hopefully, both
popul ati ons.

In order to do that, we used the N NDS/ Al REN
criteria and the standard Al zheimer's criteria in the
fashion that | will describe to you.

We allowed the inclusion of, really, two groups of
vascul ar patients, those who had a di agnosis of probable
vascul ar denmentia as defined by NINDS/ AlREN criteria who
shoul d have been, then, the group of clinically pure
pati ents.

We al so all owed patients who woul d have been in
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that middle group, the m xed group. They woul d ADRDA
criteria for possible Alzheiner's disease, possible because
their radiology would make it inpossible for themto neet
t he di agnosi s of probable.

They al so woul d have had to nmeeting the Al REN
criteria radiologically for vascular denentia so they fitted
into that group's possible vascul ar denentia and, hence, we
called them m xed denentia. The other screening criteria
were simlar to those you have heard earlier today and,
again, in both groups, the probable and the mi xed group, we
i nsisted that the radiol ogy was positive and the
radi ol ogical criteria that we applied I will highlight for
you in a mnute, but they were the AIREN criteria.

[Slide.]

A few subtle nmodifications, and | will only point
the nodifications out to you, you don't need to concentrate
on the whole slide. It was suggested earlier that, perhaps,
Dr. Roman's criteria were very strict in that they required
menory to be present. Dr. Chui's criteria did not. So we
nodi fied the NINDS/ AlREN slightly in that we required
deficits in two or nmore areas of cognition but we did not
speci fy that one had to be nmenory.

However, when we reviewed this protocol with Dr.
Erkinjuntti and he was our external advisor, he felt that we

probably woul d have every patient having a nenory deficit
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because the first criterion required the standard di agnosis
of denentia. So it is likely that nost patients did, in
fact, have nmenory but it was not an absol ute requirenent.

[Slide.]

The cerebrovascul ar disease criteria were applied
in this standard format.

[Slide.]

For the group who had probabl e vascul ar denenti a,
we did stick to the strict criteria in that the tenporal
rel ati onshi p, abrupt deterioration of fluctuating stepw se
deterioration had to be present.

[Slide.]

For the patients who fitted into the m xed group
we used the ADRDA criteria for the establishnment of denentia
so they all had a nmenory inpairnent.

[Slide.]

But they also all had to have positive radiol ogy.
These have been di scussed several times. | won't eat into
your lunch time by going over these criteria again.

[Slide.]

There were several exclusion criteria, the
hi ghlights of which are here. So we attenpted, as best as
we clinically possible, to exclude other causes of
neur odegenerative disease. |In particular in the patients

who were included as havi ng probabl e vascul ar denentia, that
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meant that Al zheiner's di sease had to be excluded as wel

and rel evant nedical conditions were al so excl usion

criteria.

[Slide.]

These are the radiologic criteria and you have
seen these several tinmes. | would just like to make one

point here and that is we do have the results of these
studies in house. | will discuss those that | amat I|iberty
to with you now Clearly, these have been submitted to
several |arge peer-reviewed organi zations and so sone of the
data | cannot share with you because we don't want to

j eopardi ze the publication thereof.

But | ooking at these criteria, one interesting
thing that we did notice is that very few patients had a
radi ol ogy report which suggested that they fitted only into
one of these. More than two-thirds of patients had at |east
two of these diagnoses present.

Whet her that is a function of the way that
radi ol ogi sts | ook at scans or whether, in fact, it is
reality is debatable, but just using radiology, it is going
to be quite difficult to end up with the smaller subgroups
that Dr. Chui suggested because the radiol ogists are either
overinterpreting the scans or patients have got nixed types
of vascul ar di sease

[Slide.]
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These are the results fromthe study. You can see
there are alnpst 600 patients in total. | wll point out a
few highlights here. Physicians were asked to di agnose the
patients into the two groups | have di scussed, either having
probabl e vascul ar denentia or m xed denenti a.

You can see that, fortuitously for us because we
didn't stratify, that we ended up with about 50 percent of
patients in each group having m xed denentia and about
40 percent in each group having pure vascul ar denenti a.

Where are the other 10 percent? They probably
have m xed denentia but the physicians were able to state
that they felt they couldn't determine clearly between these
two and they didn't want to commit, and so there are
10 percent of patients who are, in fact, in one of these two
groups but not represented in either group

When | show you the breakdown in the groups, then
these 10 percent of patients are, in fact, excluded.

[Slide.]

These are the placebo results of the six nonths.

I think there are a nunmber of highlights. |In each stage,
will show you a slide like this and then renmpve--the bl ue
line represents all the placebo patients including those 10
percent of unclassified patients.

The yellow line in each graph will represent the

pati ents who had a diagnosis of m xed denentia and the red
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line those who had a di agnosis of probable vascul ar
denenti a.

[Slide.]

| think what is interesting, if you renove the
conmbi ned group, is the deterioration--this is the ADAS-Cog
over six nonths. W see that the patients who had m xed
denmentia--in other words, who probably had a conponent of
Al zhei mer' s di sease--deteriorated as has been seen in nost
Al zhei mer' s studi es by about two points over six nonths.

A very interesting finding, of course, is that the
pati ents who had probabl e vascul ar denentia did not
deteriorate at all over the course of six nonths. This is
post hoc analysis. The idea was not to conpare these groups
but I think it is relevant given the focus of this neeting.
These two subgroups of placebo patients separated by
2.2 points on the ADAS over six nonths and that was
statistically significant.

[Slide.]

These patients were also rated with the
Neur opsychi atric Inventory, again with the conmbined group in
the nmiddle in blue.

[Slide.]

Here you see that the direction of shift is the
same as you saw for the ADAS-Cog in that patients with the

m xed dementia have deteriorated nore than patients with the
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probabl e vascul ar denentia but they have not separated over
si X nont hs.

[Slide.]

This shows the disability assessment for denenti a.
This is Serge Gautier's Functional Scale. Again, you see
simlar trends.

[Slide.]

Pati ents who have m xed denentia have deteriorated
in the same order as we have seen in our Alzheiner's studies
by about 6 percent over the six-nonth period whereas
pati ents who had probabl e vascul ar denenti a have not
deteriorated nearly as much, again, a 5 percent difference
which is statistically significant at six nonths.

[Slide.]

I would like to show you all the results and the
p-val ues but, for reasons that | have pointed out, | cannot
do so. | was also hoping that both Dr. Ferris and Dr.
DeKosky woul d rermai n here because they have seen these
results and they were going to be ny--at |east soneone can
verify what | amtelling you. WeIlIl, they have both left.
However, within the next ten weeks, at a very inportant
congress in Philadel phia, you will able to see these results
yourself and you can see if these, in fact, were the case.

The reason | want to show you these results are

t hese, because one of the questions that has been raised is
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what are suitable efficacy tools. 1In fact, all of these
tools were able to detect clinically relevant and
statistically significant differences.

[Slide.]

VWhat we would like to conclude fromthese limted
data that | have shared with you is that, using the
NI NDS/ Al REN criteria, physicians in nine countries were able
to differentiate patients with probabl e vascul ar denenti a
fromthose who had Al zheiner's di sease with cerebrovascul ar
di sease.

Taki ng these two subgroups of patients and
observing several scales, a cognitive scale, a
neuropsychiatric scale and a functional scale, the two
groups deteriorate at different rates over a six-nonth
peri od suggesting, at least in the clinical trial, that they
do represent different populations, identifiable
popul ati ons.

[Slide.]

Asking you to believe in the linited data | have
showed you, the currently used tools are sensitive, that
pati ents who have m xed denentia deteriorate at a rate
equi valent to that we have previously seen in patients who
have Al zhei ner's di sease whereas patients who had probable
vascul ar denentia, using these tools, were relatively stable

over six nonths. | think that is not conpletely surprising.
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[Slide.]

These tools that we have applied are, in fact,
suitable in that they are able to detect both clinically
rel evant and statistically significant differences between
pati ents who received an active drug and patients who
recei ved pl acebo over six nonths.

Thank you very much.

DR. KAWAS: Thank you very much

The floor is not open for questions.

DR. GRUNDMAN: | don't know if you can actually
answer this question, but you brought up that the results
were positive. Gven the different rates, do you nean that
the results are positive for the conparison groups as a
whol e or for the pure placebo, the pure VAD group and the
m xed VAD.

DR. LILI ENFELD: The study was powered for the

groups conbined but, in fact, that slide is appropriate

for--

DR. GRUNDMAN:  Bot h subgroups.

DR. LI LI ENFELD: For both--however you want to
define it.

DR. GRUNDMAN: Pl acebo treatnment comnpari son
results.

DR. LI LI ENFELD: | cannot - -

DR. GRUNDMAN: You can't; right. But the reason
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ambringing it up is because there wasn't really nuch of a
decline. So, basically, in this sort of a treatnent
nodal ity, you would actually have to show an inprovenent,
whi ch gets back to the questions | was raising to the
previ ous speaker.

DR. KAWAS: Dr. Lilienfeld, my | ask you--the
people were classified as m xed or pure by the clinicians.

DR. LILIENFELD: Yes.

DR. KAWAS: Did you go back and | ook at what
basel ine characteristics distinguish these two groups?

What, basically, was the clinician using to separate these
two foci?

DR. LILIENFELD: They applied the N NDS/ Al REN
criteria, at least if they nmet the diagnosis of probable
vascul ar denentia, then they | abeled those patients probable
vascul ar dermentia. |f they did not, that usually neant that
there was no tenporal relationship between the vascul ar
di sease and the onset of denmentia, usually the subcortica
pati ents.

They ran into the problemthat | think the speaker
before me--

DR. KAWAS: But there wasn't a particular part of
the criteria.

DR. LILIENFELD: No.

DR. KAWAS: For exanple, sonetines the difference
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bet ween possi bl e is neuroimging. But that wouldn't be the
case here because you used neuroi magi ng i n both groups.

DR. LILIENFELD: Yes.

DR. KAWAS: But if you | ooked at the baseline
characteristics of the two groups after the clinicians
separate them nothing stands out.

DR. LILI ENFELD: Very subtle differences. They
are not statistically significant. The ADAS-Cog scores
differed by 1.2 points at baseline, 22 point and 23 point,
something. | don't renmenber exactly. But the groups are
statistically not differentiable in baseline
characteristics, MVAC scores, ADAS-Cog scores, that type of
feature. They were differentiated on the N NDS/ Al REN
criteria.

DR. KAWAS: Whatever they did, to ny mnd, they
did an interesting and good job of separating theminto
sonmet hing. Hopefully, what they separated theminto is
m xed and pure. |If that is the case, the nmixed group, in
every single paranmeter, clearly shows a nmuch nore rapid rate
of decline.

DR. LILIENFELD: Yes.

DR. KAWAS: The m xed group, in every paraneter,
| ooked al nost |ike Alzheinmer patients, as you point out.

DR. LILIENFELD: Yes.

DR. KAWAS: So, certainly, for that group, the
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ef fect conceivably could be nediated via Al zheiner's
pat hol ogy rather than the other

DR LILIENFELD: But not for the other--if the
ot her group does not have Al zheiner's di sease, then--

DR. KAWAS: It would have to show an effect, also.

DR. LILIENFELD: Yes.

DR. PENI X: One point of clarification; you did,
for your probable vascul ar-denentia group, nodify the
NI NDS/ Al REN criteria.

DR. LILI ENFELD: That's correct; probably not
requiring menory.

DR LILIENFELD: That's correct.

DR. PENI X: Did you require nenory for the m xed
dementia group?

DR. LILIENFELD: Yes.

DR. CHU: | think it is very encouraging, like a
break in the sky, that there is evidence that we can
di agnose ni xed. That is very, very encouraging. It is
amazi ng because the mantra for so many years has been that
we were stuck.

| think, maybe, | can venture, it is maybe the
neuroi magi ng now that is helping. |If | can pursue your
gquestioning a little bit nmore to try to find really what was
the clinical characteristic that hel ped the clinicians

separate the mixed fromthe pure, could it have been a
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hi story of slowy progressive denentia, that if that was
present, they would automatically go into a nixed?

DR. LILIENFELD: It is difficult for me to be
certain about what is was that led to the difference. In
terms of the data that we have collected which is,
obviously, limted conpared to what the clinician has at his
di sposal, the baseline characteristics of the two popul ation
groups | ook the sane. The diagnosis is different.

The only difference, by the protocol, is the
inclusion criterion. One neets the criterion for probable
vascul ar denentia and the other nmeets the criterion for
possi bl e vascul ar denmentia. So we didn't do an
epi deni ol ogi ¢ st udy. We said, apply the criteria and they
ei ther have probabl e vascul ar denentia or possible.

They applied them and they | ook different.

DR. CHU : | understand.

DR. LILIENFELD: But | can't tell you what it is.

DR. CHU : W want a psychoanal ysis of the
clinician. But, a related question, would apolipoprotein
E4--how did it--

DR LILIENFELD: W have these data, but | don't
have them -

DR. CHU : Wuld that have hel ped with the m xed.

DR LILIENFELD: W have these data but | don't

have them avail able at the nonent.
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DR. LILIENFELD: One |ast conment about the
radi ol ogy findings. You had them divided into four
different categories; nmultiple cortical, strategic, multiple
[ acunes and white matter. You said that at |east two-thirds
of the patients with the vascular or m xed fell into one or
nore of those four categories so that it would be difficult
to separate into the subtypes.

But, actually, | just wanted to nention that, of

those four, actually, the multiple cortical could be

considered | arge-vessel. The strategic would be subdivi ded
by large and snmall. Then the multiple |acunes and white
matter would be snall, so that you really can take those and

di vide them -the four can be grouped as two, |unped as two.
DR. LILIENFELD: Yes.
DR. CHU : Then you m ght be able to have a
subt ype.
DR. DUARA: Helena, | just wanted to ask you about
a comment that you made. You said, "At |ast we have data
that shows us that we can identify m xed denentia." But ny
interpretation of what was shown was, actually, that you
can't distinguish between m xed and Al zhei mer' s di sease.
What you may be able to distinguish is between
what was cal |l ed probabl e vascul ar denentia or, perhaps, pure
vascul ar denmentia and that the characteristic is just that

they deteriorate at different rates, which nay only nean
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that they have | ess of Al zhei ner pathology than the m xed
group has.

DR. KAWAS: But | think our point is that they
were identified prospectively and, no matter what the
underlying groups are, they separated into two groups by
course, the course of the two individuals.

DR. DUARA: The probable did, but not the m xed
group. The m xed group were identical to the Al zhei nmer
group.

DR. CHU: No; | agree with you. | think there
are two boundaries between nmixed. One is mixed versus AD
and the other is mxed versus pure vascular. |If | am
under standi ng correctly, there is no good distinction
bet ween m xed versus Al zheimer, but there was a distinction
bet ween mi xed versus pure vascul ar

DR. LILI ENFELD: Obviously, in this particular
study, there is no group that was prospectively identified
to have probable Al zheinmer's. The conment that | nade was
that it is conparable to previous studies we have done. The
real conparison here can only be between m xed and probabl e.

| suspect that your argunent is conpletely
correct, but that conparison we didn't do in this study.

DR. CHU : You don't have pure Al zheimer's in this
st udy?

DR. LILIENFELD: In this particul ar study.
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DR. CHU : ©Ch; | see.

DR. VAN BELLE: | don't know the patient
popul ation, but could it be the case that the nixed group is
sicker in sone sense than the pure vascul ar denentia? |
don't know. | amthinking--1 tend to be a continuum person
rather than a splitter. So are we really tal king about two
distinct clinical entities or are we tal ki ng about a
conti nuum and you just have picked out one piece of the
conti nuum versus the other?

Do you know whet her the m xed group is sicker than
t he other group?

DR. LILIENFELD: | don't believe, in terns of the
tolerability--it is clearly not the ideal way to study this,
but in ternms of the adverse events seen and tolerability,
the groups were different. That is the only data | can give
you froma clinical trial, obviously. The cardiovascul ar
risk factors appear to be nore or | ess the sanme between the
two groups.

As | say, at baseline, we were not able to
differentiate the two groups on any denographic-type data we
col l ected, including use of antihypertensives, previous
myocardi al infarctions, this type of thing.

DR. GRUNDMAN: M question is actually along the
same lines. Claudia pointed out that the two groups seemto

separate, and it seens like the validity of this is based on
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their subsequent course. But, again, getting back to the
poi nt that was just raised as to whether or not there were
sonme baseline factors that may have been different between
the groups, such as their baseline Mni-Mental scores or
t heir denographic, education, those sorts of factors, that
m ght have influenced the rate of progression.

DR. LI LI ENFELD: Those factors--the two you have
menti oned--were not dissimlar between the groups. So the
standard dementia variabl es are matched.

DR. GRUNDMAN: So both the pure and the nmi xed were
all about 20 on their Mni-Mental, the pure weren't, |ike,
hi gher M ni-Mental scores?

DR. KAWAS: | think we have asked Dr. Lilienfeld
this question, three people, three tines, and the answer is
no.

Do we have any nore questions for Dr. Lilienfeld?

DR. KATZ: It is an interesting finding. Are you
pl anning on repeating it?

DR. LI LI ENFELD: W have pl anned studi es excl udi ng
the m xed popul ation on the basis of discussions with your
or gani zati on.

DR. WOLI NSKY: | suppose it is a sort of related
guestion because, at least in ny mnd, if you are view ng
denmentia as a synptomwith multiple diseases contributing to

it, and you have been able to have synptomatic therapy that
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overconmes some aspect of the target synmptomin a relatively
defined but still m xed patient popul ation, why wouldn't you
repeat the study, if you need to repeat it, across denentia
and then worry about how the subgroups fall out later on,
especially if the issue is synptomatic versus
di sease-rel ated therapy which, it seens to ne, is frequently
going to be the base in patients defined for denentia as the
target treatnent.

DR. LILIENFELD: | think, fromthe industry
perspective, if the |label was able to reflect a broad
denmentia popul ati on, we woul d be encouraged to study that
popul ation. The current | abels clearly indicate not even
the whol e Al zheiner's popul ation but a defined subset of the
Al zhei nmer' s popul ati on.

Up until now, the direction has been that we woul d
need to specify the subgroup of denented patients we were
studying. And so we have followed that direction and tried
to be splitters rather than |unpers. But the question is
clearly valid if the indication of denentia, all coners, is
acceptable, we could study it.

If | was going to argue fromDr. Katz's seat, |
woul d say you put in 97 percent Al zheinmer's patients and you
can be assured or your outcone and you call it denentia.

DR. KAWAS: Dr. Katz, would you |like to conment?

DR. KATZ: Yes. Certainly, up until this point,
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we have encouraged sponsors, or sort of the tradition has
been that you study a particular denentia and it has al ways
been Al zhei ner's di sease because, right or wong, the field
believes, the comunity believes, that that is a denentia
that is specific to a specific pathology, and we have not,
to date, considered denentia as a global synptomthat is
sort of honbgenous and cuts across a whole series of
under | yi ng pat hol ogi es.

It is an intriguing idea that, perhaps, soneday,
maybe someday soon, we will consider it that way. W have
not to date and | think today's discussion is very inportant
toward the end of deciding, sort of maybe in a gl obal sense,
what is denentia, if there really is a blurred distinction
bet ween vascul ar and Al zheimer's denenti a.

Maybe one outcone is we ought to be | ooking at
denmentia as a synptom But, again, the question here today
was i s vascul ar dementia a specific syndrone anal ogous to
Al zheiner's denmentia being a specific syndrone. This is
what | would like to hear people discuss--after |unch

DR. KAWAS: | second that. | think we have had an
excel l ent nmorning and we have got a lot of things to discuss
this afternoon. We will reconvene at 1:45

[ Wher eupon, at 12:35 p.m, the proceedi ngs were

recessed to be resuned at 1:45 p. m]
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AFTERNOON PROCEEDI NGS

[1:50 p. m]

DR. KAWAS: Wel cone back to the Peripheral and
Central Nervous System Drugs Advisory Committee. We had an
i nteresting norning of presentations of the topic of
vascul ar denmentia. W have been given sonme questions which
I would Iike the comrittee to turn to, specifically, and
also if, at any point, we can ask Dr. Katz or anyone el se
who needs to guide the work of the conmittee.

I think we heard a |lot of very excellent
informati on. Hopefully, in the next hour or so, we will try
to synthesize that and respond to each of the questions.

Begi nning with the first question--1 think, actually, the
first two questions naybe, in sonme ways, get |unped together
in the discussion.

Dr. Katz asked us essentially about the utility of
the diagnostic criteria, the ability to identify vascul ar
denmentia, to distinguish it fromvascul ar denmentia in
combi nation with AD and ot her pathol ogi es, and the use of
the criteria by non-experts in the community environment.

I think these issues all center around the first
two questions which we were asked, which are, can vascul ar
denmentia be clearly defined in a clinical setting and are
there valid criteria for the diagnhosis of vascul ar dementi a.

I will start by summarizi ng and saying that ny
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ears heard a ot of different criteria proposed for vascul ar
denmentia, both this norning and over the years. But it
seens to nme that, increasingly, people were favoring one
particular criteria and that was N NDS/ Al REN criteria.

We al so heard several tinmes during the course of
t he norning about the useful ness of adding or including
imging to the diagnosis criteria as a neans of inproving
particularly specificity and sensitivity. W also had, to
my mnd, a rather astonishing denpnstration of at |east
physi ci ans in one study, a |large group of physicians in
Eur ope, apparently had the ability to divide
vascul ar-denmentia patients into two categories, those with
pure vascul ar di sease and those with Al zheinmer's or other
processes, potentially, in a mxed form of vascul ar
denenti a.

W were never, overall, allowed to get an
opportunity to see the construct validity of these criteria.
For the nmost part, as Dr. Katz asked us repeatedly, | think
we heard that there are not excellent clinical pathol ogica
correlations, if that were to be the gold standard or one
way of determning validity. But, still, in the context of
that study, | think it was notable that there was sone
predictive validity of the two groups that were divided by
the clinicians in the study, presumably reflecting two

di fferent pathol ogi es of sone sort.
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So, if | could open the floor for a discussion on
the first two questions of the validity of criteria for the
di agnosi s of vascul ar denentia, and I will throw in m xed
here, al so, and whether or not these criteria could be taken
out into the conmunity.

DR. PENIX: | think that | agree. There seened to
be agreement that the NINDS/ AIREN criteria were the ones
that are used nore frequently. Again, there are a nunber of
di scussi on points that enphasize that the requirenent that
menory be included as one of the diagnostic criteria my
confound or may actually increase the nunber of Al zheiner's
patients that are included in those studies.

Certainly, again, there are only discussions about
it. Dr. Roman indicated that, certainly, they used the
requi renent for nmenory because they were nodeling the
Al zheinmer's disease criteria but clearly nmentioned that
there probably is a need to revise that.

Certainly, the Janssen study indicates that when
they used that revision, it clearly showed that there was a
difference in, | guess, the pure vascul ar denmentia fromthe
m xed group. So | think that ny concern is using nmenory as
a requirenent--and it is unfortunate that there is very
little data about neuropathol ogical correlation with the
original criteria and there certainly is none on a

modi fi cation.
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But | think that we should consider whether we
shoul d i nclude the requirenment for nenory.

DR. KAWAS: Do any of our invited speakers want to
comment on meki ng that change?

DR. GORELI CK: Just one quick comrent. The
criteria that sone people are proposing for vascul ar
cognitive inpairnment doesn't have the nmenory requirenment in
there, necessarily, and Helena's criteria doesn't have it in
there.

| agree with you. | think that you are enriching,
or you have the chance of enriching, to group of Alzheiner's
pati ents by doing that.

DR. KAWAS: So, in answer to the first question
can vascul ar denmentia be clearly defined in a clinica
setting. Can we take those criteria out into the clinica
setting, in the opinion of the people around the table and
fromwhat they have heard today?

DR. DUARA: | think you can nmake a di agnosi s of
vascul ar denmentia and expect there to be vascular lesions in
the brain. |f one uses the strict criteria, the N NDS/ Al REN
criteria, | think you are not going to avoid there being
coexi sting Al zheimer's disease or, perhaps, sone other
pat hol ogy |i ke Lewy-body di sease being there.

But to a slightly lesser extent, or to a somewhat

| esser extent, the sane is the problemw th Al zheiner's
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disease. So it is just a question of degree. Wth
Al zhei ner' s di sease, we know there are going to be infarcts.
There is going to be Lewy-body di sease there and there may
be hi ppocanpal sclerosis, which is not related to
Al zhei mer' s di sease

So we are dealing with the sanme issues. It is
just a question of, in this situation, you are probably
dealing with nmore. Fromthe data that we have, that is what
it suggests. But | think you can still nake that diagnosis
and expect that pathology to be the predom nant one.

DR. KAWAS: | don't want to put Dr. Hel ena Chui on
the spot, but since she brought up an inportant issue, in
your presentation, you suggested that, whether or not we
have criteria for vascular dementia, that it lacks utility
in the therapeutic arena and that subcl assifications were
t he approach that you woul d encourage people to take.

| think there is sone nmerit to that that maybe
needs to be brought back up in this discussion now.

DR. CHU : But | think that maybe |I should nodify
my position a little bit because | think | agree that
vascul ar denmentia can be |abeled in a clinical setting. It
is broad. | think it could be useful for synptonmatic
treatment of vascul ar denentia but, based on its
het er ogenei ty and pat hophysi ol ogy, | think, for future, nore

di sease-nmodifying treatnments, that it would be good to | ook
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at nore honpgeneous subtypes.

DR. KATZ: | will just throwthis out. It seens
to me that there is the potential for a certain amunt of
circularity here in the absence of good, underlying clinica
pat hol ogi ¢ correl ati ons because you can set up diagnostic
criteria for patients who have denentia and evi dence
somewhere of vascul ar di sease, whether it is by history or
on sone inmagi ng study.

It is alnpbst circular that you would be able to
di stinguish, on clinical grounds, patients with what you are
then calling vascular denentia from patients with
Al zhei ner' s di sease or other denenting illness because you
have defined it that way.

You said, "I amgoing to call people who have
denentia and vascul ar di sease vascul ar denentia.” So it is
not surprising that you should be able to distinguish
patients with vascul ar di sease and denentia and patients
with denmentia without vascul ar disease.

Qobviously, | have said it before, but in the
absence of strong pathologic correlation with these clinica
criteria, to be able to say, "Well, we know we can di agnose

vascul ar denmentia on clinical grounds," seens al npst
circular. Anyway, | will throw that out and see what people
t hi nk.

DR. GRUNDMAN: We are getting into one of these
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little semantic argunments. Wuld it nmake nore sense to just
call it cognitive inmpairnent in the presence of strokes?

Woul d that satisfy the problenf?

DR. KATZ: | don't know if it would satisfy the
problem | think it would be nore descriptive and
| ess--again, | think the termvascul ar denmentia inplies that

there is a causal relationship between the underlying
vascul ar di sease and the denentia whereas to say denentia
with associ ated vascul ar disease, | think, is potentially
nore accurate.

On the other hand, | amnot sure it is terribly
useful. You can find people with denentia and red hair. |
don't know that it is a critical distinction. What | am
trying to find out is what is the evidence that there is a
critical Iink.

DR. GRUNDMAN: It m ght depend on each drug that
m ght come forward but, in the case that we | ooked at
before, if you classify dementia with stroke or denentia in
the presence of stroke, it didn't seemto matter which group
you were in, whether you were in the m xed group or the
other group. In this particular case, the drug al so works
in Al zheiner's disease, so | think you have got all your
bases covered.

DR. KATZ: | don't think it is a drug-specific

gquestion. At least, | amtrying not to make it to be a
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drug-specific question. | amsinply asking a question about
how do you describe the clinical entity. | don't think it
depends on whether or not you have a treatment for it or
not .

| amjust trying to figure out what is an accurate
way to describe these patients.

DR. GRUNDMAN: It probably would be nore accurate
to say that it is denentia in the presence of stroke because
then you are not meki ng any assunptions about the causality.
But that is what you are observing enpirically.

DR. CHU : | think the construct validity, the
question of construct validity, the pathologic gold standard
for vascul ar denentia, is illusive. Maybe there are other
ways of getting at the causality.

I think, for vascul ar denentia, what we can do is
you can see nost of the pathology on the MR and then, at
pat hol ogy, at the autopsy, you confirmthat those |esions
are there and they are ischenic. At autopsy, we really
don't have any nore information than we have fromthe MRI
about their causal relationship, so we can't really |ook for
the pathology to informus nore about the causality.

So we nustn't expect the same of the pathol ogy for
construct validity of vascular denmentia as we do for
Al zhei ner's disease. So | think we should | ook for

alternative ways for defining construct validity. | think
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that we can confirmthat they are ischenm c | esions but not
confirmthat they had a causal relationship

DR. KAWAS: Can you suggest sone alternative ways
for construct validity?

DR. CHU: One is the absence of Al zheiner
pat hol ogy so no ot her explanation, kind of like the NI NDS
criteria for Alzheinmer's disease, exclusion of other
pat hol ogi ¢ expl anations for the denentia. And then you have
t he vascul ar pat hol ogy.

We do have enough evi dence that the |esions were
in the right location that are inportant for behavior
There is a whol e database on that. The causal relationship
bet ween the stroke--the tenporal relationship
rat her--between the stroke and the cognitive decline is
causal evidence, circunmstantial to some extent, but it is
causal evidence. The NINDS criteria are conservative, but
that is what they require.

So those are other ways of trying to garner
evi dence for causality.

DR. KATZ: | agree that you can't establish
causal ity based on the pathologic picture. You can't do it
for Al zheiner's disease, either, | suppose. You can say
there is a stereotypical picture, a pathologic picture of
Al zheinmer's disease. It is hard to know whet her or not what

you are | ooking at is causative of the disease.
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But, again, | amsort of struck by your own data
whi ch suggested that there isn't very good correlation
between the white-matter | esions and the degree of denentia,
or, perhaps, the presence, even of denentia although you
suggest the atrophy of various structures. Hi ppocanpal
atrophy and cortical atrophy are better correl ated.

But if it were the case that, routinely, there was
a very good correlation with the degree of white-matter
di sease or the lack of Alzheinmer's-like findings in the
brains of patients who were diagnhosed in life with vascul ar
denmentia, even though that wouldn't be proof of casualty, it
woul d be stronger evidence, it seenms to ne, than what we
have now whi ch suggests that |ots of patients who are
di agnosed with vascul ar denentia have a fair degree of
pat hol ogy findings that are consistent with Al zheiner's
di sease.

So | agree, you can't establish causality, but
there could be stronger correlations, let's say, or cleaner
or purer. | knowit is hard to get those, of course

But the other thing that maybe we can address,
also, with regard to this question has to do with the
clinical picture. How well-established would you say it is,
and how good is the evidence, that the clinical picture of
vascul ar denentia, sort of typical clinical picture,

whatever that is, of vascular denentia is really very
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distinct on clinical grounds from Al zhei mer's di sease.

Peopl e are tal king about this sort of executive
dysfunction in patients with the diagnosis of vascul ar
dementia. 1Is there sort of good evidence establishing that
that is relatively specific for the clinical diagnosis?
Peopl e have been tal ki ng about these various frontal | obes.
Has that been docunmented or is it sonething that people sort
of, in their experience, think they see?

DR. PENI X: Jeff Cunmi ngs has witten about the
front executive abnornalities in vascular denmentia and--

DR. KAWAS: And in Alzheimer's dementi a.

DR. PENI X: Exactly; sure. And | wanted to nmke
anot her point; in regards to a gold standard, there is no
pat hol ogi cal gold standard for diagnosis of vascul ar
denmentia. That was one of the discussion points that was
rai sed in the N NDS/ Al REN study, that we needed to establish
a pathological criteria for vascul ar denenti a.

There are several that are available for
Al zheinmer's di sease. So part of the problemis that we
don't have an agreed-upon standard neuropathol ogi ca
criteria. Therefore, |I think we have to rely on surrogates.
It looks like the MRl or inmmging data is probably the best
that we have

DR. KATZ: Perhaps the | ack of pathol ogic

correlation is part of the problem | suppose one doesn't
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have to rely on sonething el se. You can be at various
stages in the devel opnment of a particul ar diagnosis.
Sonetimes, you are not there yet. You are not there at the
poi nt where you have a good idea of howto define this
because you are lacking a critical piece of the puzzle.

Maybe that is the case here. | amjust raising
that as a possibility. | know people want to make the
di agnosis. The question is are we at a point, is the field
at a point, where they can confidently say yes, these are
the criteria to be able to diagnose vascul ar denentia and we
know that the vascul ar conponent is what is responsible for
the denentia for the foll ow ng reasons.

If there is a big hole in that |ist of reasons, a
critical absence of data, naybe you just have to say we
don't know yet.

DR. KAWAS: Woul d anybody else |ike to answer Dr.
Kat z' question about the role or the preval ence of executive
dysfunction in vascul ar denentia versus Al zhei nmer' s?

DR, GORELICK: | don't think it is specific. Don
Royal e, who is one of CGustavo Ronman's col | eagues, has
published a lot on this. They have an interview that is
geared toward detecting executive dysfunction. What they
are now saying is that this nay be an early sign in
denmentia. So we are tal king about Al zheiner's, as you have

al luded to, Claudia. W are tal king about vascul ar
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denenti a.

Because of the cutoff or disconnection syndrones
that occur, if you will, because of small, deep infarcts
and, often tinmes they are in the frontal white matter, that
is why you may tend to see a lot of that in so-called
vascul ar dermentia. But | don't think it is specific.

The other conment that | wanted to nake is | agree
wi th what M chael said. W have continued to use the term
denmentia associated with stroke, which is basically simlar
to what you are saying over the years. The reason why we
use vascul ar denentia or vascul ar cognitive inpairment or
what ever we are tal king about is because people have
accepted those terns, but | think there still is a nurkiness
about this. That is why we have had nore of a broad net,
denmentia associated with stroke, in our publications.

DR. KAWAS: Which one of you wants to tal k about
t he executive dysfunction part first and then we will go on.

DR. DUARA: There was a paper in Neurol ogy, either
earlier this year at the end of last year, that addressed
the frontal subtype of Al zheinmer's disease. | don't know if
any of you are aware of that paper, but basically they
| ooked at people who had basically a frontal -1 obe syndrone.

If you look at the tests that they used to
establish that, they were all the executive-function tests

that one woul d use, plus others. So there is an executive
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dysfunction that occurs in Al zheinmer's disease. There is a
subtype of Al zheinmer's disease that presents with prinmary
frontal -1 obe pathol ogy.

That is what they showed in the paper, that those
patients, on pathology, had primarily frontal -1 obe | esions,
pl aques and tangles. So | agree that you can't really
di stinguish patients with vascular denentia from Al zheiner's
di sease based on executive dysfunction

DR. KAWAS: Not to be too naive about it, | know
went to school and spent a |ot of noney to learn this, but
can sonebody tell ne if the frontal dysfunction in vascul ar
denmentia is anything nore than the frontal |obes in terns of
brain tissue is about equal to all the rest of the brain put
t oget her.

Even in strokes that only happened randomy, you
woul d expect nmore "frontal" signs than you woul d occipita
or whatever. Are we sure it is even nore than that, the
observation that people are naking about frequent fronta
dysfunction in these people?

DR. CHU : | think that the notion that
frontal -1 obe dysfunction is greater in vascular really cones
fromthe subcortical subtype because if you have a |eft
m ddl e cerebral -artery stroke, you know that is aphasia. |If
you have a right mddle cerebral-artery, you know that is

neglect. That is not a frontal predom nant syndrone.
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| think that this notion is comng fromthe

subcortical subtype. The distribution of |lacunes in
subcortical gray matter and white matter is predonminantly in
the frontal |obes. This was a paper witten by Ishi--I
showed the slide--1986 in Neurology. Wy does frontal-Iobe
synpt omat ol ogy predoni nate in vascul ar denentia. He was
tal ki ng about | acunes, this SIVD subtype.

He has a nice diagramthere showi ng the nap of al
the hits in the cases. You wouldn't confuse the front from
the back. The front was top-heavy, full of lacunes. He
never really answered why, why are those vascular. Those
are the areas that have the frontal subcortical |oops, this
noti on.

So | think there is as clinical pathologic
correlation explaining why there is as predom nant fronta
executive dysfunction syndrone in Sl VD.

I think your question, Dr. Katz, about the
clinical path correlation--it is a real challenge to us in
neur obehavior. | think the answer is no, we cannot do it
now, just the frank answer. We certainly can't do it by
taking a single donain and saying that this patternis
speci fic.

Maybe as we have nore information, technol ogy, and
so forth, we are going to be able to address this in

mul ti di nensi onal ways. For exanple, just to take it to two
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di mensions, it could be that the Al zheinmer pattern is a
greater loss of recall and an equal |oss of recognition
menory with a greater loss of animal fluency than letter
fluency, and this SIVD pattern is better recognition nmenory
and equal involvement of aninmal versus FAS but worse than
the Al zhei mer when you control for overall severity of
denenti a.

So | think that, in the future, maybe we will be
able to get looking at the lesion distribution, whether we
are looking at imging MR or pathology. | think they are
the sane thing. W are just |ooking at the distribution of
| esi ons and sayi ng, based on what we understand about the
networks, the cognitive networks in the brain, predict the
behavi or, then take the patient, neasure the behavior with
neur opsychol ogi cal testing and say, how close is this fit.

But, right now, when we do an evi denced- based
search of the literature and say how good are
neur opsychol ogi cal tests in predicting the subtype of
denmentia, they are not very good right now

DR. KAWAS: Helena, right now, all the criteria
are basically driven by nonpsychonetric properties. You
were just suggesting sort of a new approach. If we were to
have criteria devel oped with psychonmetric testing, could you
envi sion that being taken out into the clinical setting?

DR. CHUI : \When conputers rule, out in the
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clinical setting, mybe. It is too nuch data.

DR. KAWAS: Can | maybe sumrari ze? | think that
we, as a conmittee, have said that we can define vascul ar
denmentia in actually any nunber of ways. But the validity
of what we are defining is not conpletely established yet,
ei ther through psychometric, pathol ogic or other neasures.

We believe that, for the npst part, we can
di stinguish Question No. 3, distinguish Al zheinmer's disease
and pull them out of these patients at |east to sonme extent.
How well is yet to be determ ned. Could vascul ar denentia
be defined in the clinical setting would depend on which
criteria we ask clinicians to use.

It strikes me that, in part, the | anguage of
stroke is already fanmiliar to physicians, unlike yesterday
where we were tal king about a |anguage that physicians have
not been trained in, to recognize. A lot of the inpact and
a lot of things that people on the committee said have to do
with reverting back to the | anguage of stroke--i.e., the
risk factors of stroke and treating them or the way we
categori ze stroke.

So we actually have a physician base out in the
clinical arena, | think, that is a little further along in
getting to criteria than maybe they would be to the type of
thing we discussed yesterday. But that is because of al

the work that has been done in stroke, primarily, and not
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the work in vascul ar dementia, it seems to me.

| would like to sort of nove us to Question No. 4,
what outcone neasures are appropriate to use in clinica
drug trials conducted in vascul ar denentia. None? Let ne
at |l east give you two choices. Let's talk in genera
outcone measures. Do we think that, in vascular denentia
studies, the nost likely thing to be useful would be tinme to
anot her event, time to nore severe denmentia or onset of
denmentia, change in cognition over tinme?

Do we think that the instrunments and outcone
nmeasures that we have been using for Al zheinmer's pathol ogy
shoul d just be rolled over into vascular? That is where
see nost of the heads nodding.

DR. CHUI: Wth a few additions, as | think there
was convergence saying that the ADAS-Cog, for exanple,
doesn't really cover frontal executive functions very wel
so we certainly would need sone additions.

DR. KAWAS: So you woul d use the ADAS-Cog pl us
additions or sonmething instead of?

DR. CHUI: ADAS-Cog plus additions.

DR. KAWAS: Plus? Are there other additions that
people want to tell before Dr. Katz asks us what he really
wants to know?

DR. DUARA: | would just go with the ADAS-Cog. |If

we are going to do a clinical trial, everybody is geared up
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to using the ADAS-Cog. If you can show i nprovenent on that,
then you have got a significant finding, whatever that
fi ndi ng neans.

DR. KAWAS: So the sane instrunents plus sone

executive function, so far

DR. KATZ: | just wanted to ask--we don't have
much of the committee left as | | ook around the table. |
guess you are the only two nmenbers. | will ask a question
which, in effect, | suppose you have been answering but just
to get it explicitly out, I will ask the sanme question |

asked yesterday which is are we ready to have drugs be
devel oped and approved for so-called vascul ar denentia at
this point given the questions that remain and given the
uncertainti es about the pathophysiology and that sort of
t hi ng.

| just want to hear someone say yes or no, we are
ready. | mean, we are talking about trial design already
so, before we sort of get into that, it just mght be usefu
for us to hear whether or not we think we are there and we
are at the point where we can approve a drug for the
i ndi cation of vascul ar denenti a.

What | heard today, there were two di fferent ways
to approach therapies for vascul ar denentia that were
i mplied by our speakers and the di scussions. The ones that

were "potentially disease nodifying," to my mind, had no
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specificity at all towards vascul ar denentia. They were
specific towards preventing the accumul ati on of additiona
vascul ar events of whatever sort, full-fledged strokes or
nor e hypoperfusi on or whatever.

So, to ny mind, the ones that were |ooking at
changi ng the underlying basis of the di sease were synonynous
in many ways to the changi ng recurrent stroke.

The other treatnments or gestalts that were
di scussed | thought were synptomatic in nmany cases. W
| aunched into the discussion of should we be tal king about
synmptons for denentia, then, and not worrying about these
i ndi vi dual differences between denentia di agnoses.

So it wasn't clear to ne, personally, that | heard
anyt hing that says that there is sonmething unique about
vascul ar denmentia as an indication for drug therapy but
rather that we know a | ot about it, both fromwhat we have
studi ed, other denentias as well as what we know about
stroke, that give us an opportunity to potentially nmake sone
t her apeuti c proposal s.

Does that answer your question from ny opinion?
Then you will get Dr. Wlinksy's.

DR. KATZ: Maybe the answer is no. Do you think
that we should be in the business now of approving drugs for
vascul ar denmentia or, perhaps, denmentia with vascul ar

di sease or should we just be worried about approving drugs
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for denentia independent of the presuned pathol ogy? Again,
conpani es have conme to us, as you have heard. Sone have
al ready perfornmed their studies. They are |ooking for a
claimfor the treatnent of vascul ar denenti a.

Ri ght now, we have only permtted clains for the
treatment of Al zheinmer's disease. They want to know whet her
or not we can grant thema claimfor vascul ar dementi a,
let's say synptomatic treatnment. |Is that sonething that we
are ready to do, in your view?

DR. WOLI NSKY: My own bias is that, given what |
have heard over the last two days, there is denentia which
is a cardinal and long and inportant manifestation of
Al zhei ner' s di sease and, dependi ng upon the |ength of the
study and the design of the study, one could | ook at drugs
which were treating the cardinal synptom or using the
cardi nal synptom as an indication of treating the underlying
pat hophysi ol ogi ¢ process.

Those two studies have slightly different designs
and substantially different tine tables. Wat | have heard
about denentia, which is a synptomof a variety of diseases,
the two main diseases of which are Al zheinmer's di sease and
what ever vascul ar denmentia is, is that one coul d envision
studi es that are designed for the synptomatic treatnent of
denmentia whi ch woul d not necessarily have to differentiate

whi ch of those two or ni xed di sorders one had accunul at ed
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for those studies.

They probably will have to show sonme neasure of
i mprovenent and not just hol ding the comopn ground so that
they really are a beneficial synptomatic therapy. But they
will not be able to very easily make any inference about
whet her or not they are affecting the natural history of the
di sease, alnpbst no matter how | ong they are, unless they
have been able to differentiate those conponent patients
that are contributing to the data in a |ong-term study.

DR. KAWAS: | amnot sure | am going to answer any
better than before, but at the beginning of the day, | think
| felt differently. At this point, maybe because | had
lunch with Dr. Wblinsky, | actually am com ng around to that
noti on, too.

I, personally, have never seen data that suggests
that individuals who are given a diagnosis of vascul ar
denmentia by one of these criteria would inprove when given,
for exanmple, a cholinergic agent. However, if that data
were to come out, it seens |like, on some level, we need to
allow to the prescribing community the idea that these drugs
do have potential in these individuals in spite of their
di agnosi s, however it was nade.

| guess this reflects my bias, that | don't think
the indication, personally, is for vascul ar denentia, per

se, because | am not sure what we have identified in these
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i ndi vi dual s who have a vascul ar conponent and denmenti a.

On the other hand, | think there needs to be some
way to express that individuals who have a vascul ar
conponent and denentia may respond, if they do, indeed. So
that brings us back to maybe we should be thinking nore in
terms of a syndronme and synptomatic treatnent no natter what
the perceived etiology is.

Then the criteria becones a |lot |ess crucial, as
I ong as individuals are denented and as long as the tria
can show synptomatic i nprovenent of that denentia and as
I ong as retrospective anal yses don't suggest that there was
a subgroup that did not respond and that subgroup was
characterized specifically by the vascul ar pathol ogy, then,
perhaps, the indication of dementia for synptomatic trials
is not as far-flung as | thought it was this norning.

Do we have comments fromthe other invited--

DR. CHU : | just want to be sure, though, that
when you are suggesting that we mght just drop the
etiologic |label fromdenentia, we are not opening it too
far, we are not suggesting that a synptomatic treatnent
woul d be also for frontal-tenporal denmentia or denentia of
the Lewy-body type; we are tal king specifically about
Al zhei ner's, vascul ar and the m xed and putting those two
t oget her.

DR. KAWAS: | would argue why do you think that a
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particul ar drug that hel ps those two won't help
frontal -tenporal denmentia. | would argue you don't know
until you try.

DR. CHU : Yes; you can try, but the data would
have to, again, support that. You would have to know t hat
you had frontal -tenporal -denentia patients in there and see
if they inproved. There is anecdotal data that actually
anti-cholinesterase worsens the synptons of frontal -tenpora
denenti a.

DR. WOLI NSKY: The greatest difficulty in this
ki nd of thing would be the potential for losing first
princi pl es and not excludi ng hypot hyroi di smand B-12
deficiency and chronic anenmi a and underlying |iver disease.
But | don't think any of us are suggesting that.

DR. DUARA: There is also anecdotal data, in fact,
studi es, that show that patients with diffuse Lewy-body
di sease respond very well to cholinesterase inhibitors. So
why woul dn't we use it for those individuals?

But | think Lewy-body denmentia is also a sort of
an exanple here. If you look at the pathol ogy studies that
| presented earlier this norning, Lewy-body denentia was
nore commn than vascul ar denentia and yet you are saying,
Dr. Katz, that people are com ng to you for inproving an
i ndi cation for vascular denmentia. Wy aren't they com ng

for Lewy-body denentia?
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| just wonder about that question because there is
al ready nmuch better data showi ng that Lewy-body denentia
does respond to these drugs.

O course, if sonebody tried to do that, they
woul d have an even bigger problemthan they have with
vascul ar denentia because it is going to be al npst
i npossible to try to distinguish between those two entities.
So maybe that is why they asked for that indication.

The reason they are asking for vascul ar denentia
is that they think they have a fair chance here of
separating the two. What you have asked, over and over
again, is can we really say that we are really tal ki ng about
vascul ar denenti a.

| amnot quite sure where to go, given all the
data that we have. But ny leaning is certainly to say that,
with the criteria, with the strictest criteria we have--and
that will really exclude a |ot of patients who nay be
categori zed as vascul ar denentia by various other criteria,
obviously--so it would be a rather small subset of patients.
But, in those patients, we have a pretty good indication
that we are dealing with patients that have a | ot of
vascul ar pat hol ogy.

It may be that the m x of having a vascul ar
pat hol ogy with Al zhei ner's pathol ogy or diffuse Lewy-body

denenti a pathol ogy, that is a separate indication, maybe.
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don't know. But | think we should think about it in those
terms. | would be in favor of distinguishing vascul ar
denmentia as an entity and seeing if there is an indication
for it.

DR. KAWAS: O her coments? Dr. Katz? Shall we
go on to, should clinical drug trials in vascular denentia
i ncorporate any special features in their design?

DR. GORELICK: | think we have got to nake sure we
know what the target is. | knowthis is not a specific
i ssue you want to hear, but given all the published data on
clinical trials in vascular denentia, or what we are calling
vascul ar denmentia, we have struck out every tine.

I don't think we have gotten to first base. W
certainly haven't hit a hone run. O course, that is
excl udi ng what we heard here today. There may be very
prom sing data that is in pipeline that will be comi ng out
fromthe speakers we heard from but | guess we have got to
go back to square zero.

Ri ght now, the trend in vascul ar denentia is that
we are hoping that the subcortical formthat Hel ena has
tal ked about is going to save the day and we are going to be
able to define that and that we are going to be able to junp
fromthere because if that doesn't happen, we've got a big
probl em

I think people are going to have to take a very
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careful | ook at that subcortical form understand a little
bit nore about the natural history of it, or as best we can
tell, the natural history, these placebo groups that we are
seeing in these studies and correlate it with imaging
studies fromthese specific trials are going to be very,
very inportant.

But, again, | get back to that sanme issue with
neuroprotectants. We have struck out there and | think we
made a |l eap of faith and we junped from one stage in
devel opnent all the way to the final stage and |I don't want
to see that happen in vascular denentia, as we call it.

DR. KAWAS: Good point. | amnot sure that we
have hel ped very nuch. Have we confused very much?

DR. KATZ: Yes; but sonetines that is hel pful.

Yes; it is a tough issue, obviously, but |I think it has been

very hel pful
DR. KAWAS: | really do feel like an extension of
what we have been hearing. It really is inportant to

separate out whether you are tal ki ng about therapies that
are going to affect the underlying pathol ogy versus
therapies that, in some way, whether we know the mechani sm
or not, are synptomatically affecting the process.

To my mnd, if it is affecting the underlying
process, | don't think there is an indication. The

indication is the indication of stroke and preventing
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stroke, not denentia, per se, or vascul ar denentia, per se,
ei t her.

| don't personally think that we have anything for
underlying process in the pipeline other than what we have
already in our anti-stroke armanentarium So, in that
sense, |, personally, do not see it as an indication.

But | am concerned about the possibility that
cases that someone, sonmehow, has decided are vascul ar
denmentia nmight respond to these therapies and how to insure
that they would get included in the fold is of concern.

DR. KATZ: Again, | agree. W talked about it a
little before. |If there is a group of patients in whom
appropriate treatnments are not yet indicated and yet it
works in those people, it is useful to have those out there
and they need to be sonehow-again, | think nost of what we
have been grappling with here is how to describe that, how
best to describe it.

That is very inportant from our point of view for
various reasons. But, obviously, if the drug hel ps people

who haven't been studied before, that would be very usefu

to know and we will have to deci de how best to explain that.
DR. CHU: | do want to respond are we ready to
nmove forward. | think we are. | actually | think nove

forward with clinical trials and approvals for vascul ar

denmentia. | think we are ready to nove forward based on
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what the data show and | ooki ng at how the groups were
defined and just use what the data show how the groups were
defined to nove ahead with the |abeling.

The di agnhosis of Al zheinmer's disease has its
probl enms because we don't have a biomarker for Al zheiner's
di sease, and yet we have gone forward with that. [If we
could see the neurofibrillary tangles and neuritic
pl aques--of course, they are not the beginning of the
problemeither, but if we could see them and we saw t hem
t hroughout the cortex, we would say this person has
Al zhei mer' s.

We don't have that. W are |labeling, we are
allowing treatnment for Al zheiner's disease. W have no
noti on of the pathology in Al zheinmer's disease, but we
assunme that the pathology is there. It is causing the
denenti a.

For vascul ar denentia, we have the opposite. W
can see the pathology. W can see it in the imaging. W
just don't know if it is causing the denentia. So there are
two sources of uncertainty for both diagnoses. It is just
that the uncertainty is in a different canp.

In the Al zheinmer's, we don't know if the pathol ogy
is there but we assune, if it is there, it is causing the
denmentia. |In the vascular canp, we can see the pathol ogy.

We just don't know if it is causing the denentia.
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So | think that it is really a tossup. There is a
certain anount of uncertainty around both of them | think
we are ready to move forward with treatment for Al zheiner's
because peopl e di agnosed by these criteria have
such-and-such a predictive value in the sense that it is not
perfect, but the data show that it hel ps.

I think the same, the NINDS/AIREN criteria are
very conservative so we are erring on the conservative side.
We are picking people that we really think, by all of our
best know edge at this time, probably have a causa
rel ati onshi p between the vascul ar di sease we see and the
clinical syndronmne.

So if the data show that these patients di agnosed
with these criteria are inproving, then I think that that
shoul d speak for itself.

DR. KAWAS: Can | ask if you think we are ready to
nmove forward with studies of people with pure dementi a,

m xed vascul ar denentia, put them both together and cal
them one group, |ike denmentia with a vascul ar conponent of
uncl ear significance?

DR. CHU : Both. | think what we saw t oday, what
was presented, seenmed reasonable to ne, that | think the
data from Europe with gal antam ne showi ng that these groups
have different courses, they have predictive validity. Then

we woul d look at the interesting results as they conme out.
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DR. KAWAS: Since we haven't been able to see the
gal antanmine results yet, | can fantasize in any direction
want. What if the results, for exanple, showed a
substantially larger treatnment effect in the nm xed group
than it did in the pure group? Wat would you think, or
interpret or feel about indication and |abeling then?

DR. CHU : | think you would say that it is
effective for people with nmixed. | would extrapol ate--

DR. KAWAS: Wiy wouldn't you just say it is
effective for people who have Al zhei ner's di sease, whet her
or not they have a stroke, also?

DR. CHU : That's fine, too. It just semantics.
| could do that, too. Either way. | think if the drug
effect is greater in the mxed group than it is in the
vascul ar group, then | would interpret that as saying that
it is an Al zheinmer effect. There is kind of an Al zhei mer
dose-effect there. |If there is nmore Al zheiner's disease,
then you see a greater effect.

But, as you said before, or you said, Ranjan,
right now the indications, the |abeling for cholinesterase,
are limted to people with pure Al zheinmer's disease. |If it
wor ks al so in people that have Al zheinmer's disease plus a
vascul ar | esion, why should we prevent them from getting
treat ment ?

DR. KAWAS: But that is different fromsaying it
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wor ks in vascul ar denmentia. W already know it works in
Al zhei ner's di sease. Then you can just say it works in
Al zhei ner' s di sease even if you have a stroke

DR. CHU : Fine. Then the next is what does it
show in the other group, the one that is defined by
NI NDS/ Al REN. That is the interesting one.

DR. KAWAS: Would sonething only get the
i ndi cation for vascular denentia if it worked in the pure
group, then, presumably, at least as well, if not better?
But if it worked in the m xed group, then naybe it really
isn't--

DR. CHU: Right. To nme, that is a reasonable
reconmendat i on.

DR. KAWAS: Does that help? Wo else wants to
help Dr. Katz?

DR. DUARA: | think the cleanest way to do this,
actually, would be--and I don't know if anyone will do it,
or maybe they are already doing it, is to | ook at people who
have had a stroke and treat themw th whatever is being
proposed. Let's say it is a cholinesterase inhibitor and
see what happens to these people versus those who don't get
chol i nesterase inhibitors and see whether the cognitive
i mpai rment that you could detect presunmably--1 nmean, we are
tal ki ng about people who have had a stroke in whom you can

see a cognitive deficit, which you presune is a result of
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the stroke, and seeing what happens to these people in a
doubl e-blind controll ed study.

But if we don't have that data, in the absence of
that kind of data, | think that we should certainly consider
what Hel ena just said which is | ook at people who are
di agnosed to have vascul ar denenti a.

DR. KAWAS: So it sounds |ike people are
interested in noving ahead at |east with studies so that
they will have nore information.

| think it has been a very interesting discussion
W will take a few nore comments, but if anyone has any
speci fic questions or things they want to bring up, nowis
the tine.

DR. IDDEN:. H . M nanme is Dr. Joanna |Idden from
Canbridge in England. | just wanted to go back to a point
that you skinmmed over a little earlier and then sonmeone el se
junped to sonmething el se which is what outcone neasures
shoul d be used in clinical trials.

I was very interested to find that the two
speakers here actually said ADAS-Cog. Dr. Chui said
executive function tests. | ama neuropsychologist. | am
an i ndependent neuropsychol ogist and | very nmuch feel that
this is a very interesting question. It is sonmething | am
al ways asked and it is sonmething that is a big problemfor a

| ot of people, deciding on the outcone neasures in their
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st udi es.

| believe that there are many, nmany valid tests
t hat have been well| devel oped, very sensitive, very
specific, that may | ook at both executive function and ot her
areas of function, verbal neasures, et cetera. They are
graded in difficulty, sone of these tests. Some of them are
specific to types of function in neural areas.

So why is it that ADAS-Cog seens to be so stolidly
stuck there for all denentia trials when, actually, it may
not be the test of choice, or the test battery of choice. |
woul d I'ike to know how the FDA stands on this test.

DR. KAWAS: In that case, we will let Dr. Katz
answer and the rest of us are going to be very quiet.

DR. KATZ: | think we have no stance on its use in
so-cal l ed vascul ar denmentia. W have taken a position sort
of by tradition about its use in Al zheiner's disease
because, presumably, it is validated in Al zheinmer's disease.

But what it does in patients with this entity, |
don't know. The point is, when it cones to picking a test
and requiring it--and, by the way, we don't require the
ADAS- Cog for Al zheiner's drugs; it is just that everybody is
using it, presunably because experts in the field think that
it has sonme relevance to the condition.

We are asking the few experts who are left here

today what they think. W are just listening. W haven't



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

202
taken a position.

DR. GORELI CK: Just very quickly, | think by
virtue of the many, many tines these instruments have been
used in the Al zheinmer's trials that they are going to spil
into the vascul ar-denentia trials and we are going to have a
little nore confidence in them and that is why we are using
them |If we had to start from scratch to start devel opi ng
instruments, it would take a long tine and we want sonething
that is easy to apply, or relatively easy to apply, and that
we know a | ot about its usage.

DR. KAWAS: Well said.

Any final conments fromthe panel before we
adj ourn?

DR. CHU : Just a snmall point. The ADAS- Cog
rem nds me of the Fulstein MSSE. Wiy is the Ful stein MSSE
shown all over the world? It is not the best test as it was
written on a napkin, | understand, at the very beginning.

But it has becone a familiar dinner paraphernalia.

DR. GORELICK: Just a final coment. | am
creeping further and further upstreamas | hear nore and
mor e.

DR. KAWAS: Primary prevention; definitely.

It has been a very interesting discussion for ne
and | want to thank all of the panelists and the invited

speakers and the comittee nenbers and the FDA and,
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particularly, Dr. Titus and Dr. Mani and the audience.
This nmeeting is adjourned.
[ Wher eupon, at 2:45 p.m, the neeting was

adj our ned. ]



