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making

huge

What I’m worried about is that if we insist on

always showing rigorous data regarding the application in a

specific clinical context, then arentt we really saying

that we~re always insisting on falling back to either the

diagnostic category or the outcomes category of the

indication, and I think we are saying that if we insist on

that, aren’t we?

I personally object to that. I think the whole

point of having these different categories of indications

is to permit drugs to be approved, marketed and used

label for things other than diagnosis and outcomes

initially.

NMR, where

categories

not before

Itls the same thing with the de~elopment

the applications and the evidence and the

that you describe came after it’s

its approved use.

DR. TULCHINSKY: Before we hear

how that was cheated in the discussion, let

approved

about MR

on

of CT

use,

and

me address the

comments previously made by the two speakers.

To start with, this discussion has happened

already, and the Congress directed us to take the

functional indication and run with it. This has already
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been addressed, and if you take the Congress as the voice

of the American people, then the American people told us

it’s okay.

If you review the 1997 Act, it is in there, I

believe. I would -- it is not? Ms. Axelrad is shaking her

head.

MS. AXELRAD: I donlt believe that it% in

there.

DR. TULCHINSKY: I do believe that there is.

While we’re looking, I do believe that there is indication

towards the functional use of those tracers. I think we

need to keep that in mind if indeed that is true.

But if it is not, that was the basis of the
.

move that brought the nuclear medicine community to

Congress to seek this legislation. So that’s one point

that I wanted to make, and I think what we’re doing today

is a major milestone as far as the difference that has

taken place in the way we assess those tracers.

Itrs in a way paradoxical to me that in the

past, physicians sought less bureaucracy on the side of FDA

in approval process and in the past have fallen on a deaf

ear. Today, we see the reversal of things. I hear

physicians objecting to a more scientifically-based, more

creative approach to looking at diagnostic methods, and

that is just an interesting observation personally.

FREILICHER&ASSOCIATES ,COURT REPORTERS
(301)881-8132



——..= ,

_-——-.

1

2

3

4

5

6

7

8

9

10

11

12

“13

14

15

16

17

18

19

20

21

22

23

24

25

78

Have we figured it out, Ms. Axelrad?

MS. AXELIWD: What I think what you were

referring to is the reference in Section 122 of the

Modernization Act.

DR. TULCHINSKY: Exactly.

MS. AXELRAD: On the requirements for

radiopharmaceuticals.

DR. TULCHINSKY: Exactly.

MS. AXELRAD: Not for PET specifically.

DR. TULCHINSKY: That~s correct.

MS. AXELRAD: And what --

DR. TULCHINSKY: Radiopharmaceuticals.

MS. AXELRAD: Right. But this was a separate
.

section. PET was addressed in a separate section of the

Modernization Act and was specifically excluded from the

radiopharmaceutical section.

DR. TULCHINSKY: Understood. But PET choices

are radiopharmaceuticals.

MS. AXELRAD: Right. But we were talking about

what Congress did or didntt intend in the Modernization

Act, and it was not addressed in the radiopharmaceutical

section, but that being said, let me just read what the

statute said.

It says therels a special rule in Section

122(a) that says, “In the case of a radiopharmaceutical,

FREILICHER&ASSOCIATES,COURTWFORTERS
(301)881-8132



———

1

2

3’

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

79

the indications for which such radiopharmaceutical is

approved for marketing may in appropriate cases refer to

manifestations of disease, such as biochemical~

physiological, anatomic or pathological processes, common

to or present in one or more disease states.tt

Then it defines the radiopharmaceutical as ‘tan

article that is intended for use in the diagnosis and

monitoring of a disease or a manifestation of a disease in

humans and that exhibits spontaneous disintegration of

unstable nuclei,ll and it goes on with this other stuff.

DR. TULCHINSKY: Right. Therefore, I would

stand with my statement that that’s what they intended, for

us to look at the physiology, biochemistry and so forth,
.

across diseases, not specifically narrowed to one

indication, one disease and how that changes things.

We ought to keep that in mind because that is

the starting point for our discussion today. Without that,

this discussion today would not have happened.

DR. LOVE: If I could just get in for just a

second. A moment ago, I certainly hope I wasnlt defensive.

One of the concerns that”we had when we were looking at the

guidance document to discuss some of these issues is when

you have a functional indication, what is the clinical

setting in which that indication is going to be used, and

that gets back to some of what youtre talking about in
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terms of the relevance to an individual patient.

Some of the things, principles we talked about

there, are the apparent need to study at least the spectrum

of patients, maybe those who are moderately ill or very

severe if you’re only going to look at a certain thing,

like ejection fraction. If you’re looking at a situation

here where you have cerebral perfusion, it’s going to be

evaluated in a wide variety of patients as Dr. Conti

presented, looking at a number of different things.

So what kind of information would be needed to

show that there is relevance in this type of population?

Is it studying a few? Looking at sensitivity and

specificity? That might be an approach. Is it studying
.

looking at a clinical outcome? That might be an approach.

There might be others that would be relevant to provide the

data to answer that question.

So I’d like to hear what the panel feels would

be relevant in this kind of a consideration, both now today

given the database that we have, and then if something else

is needed, what would that be?

DR. RAMSEY: Dr. Choyke, did you have a

comment?

DR. CHOYKE: Thanks. Yes. I agree actually

with a lot of what was said. I didn$t mean to appear to be

reacting, but I think this is a kind of a unique situation
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we have here. We have an agent thatts been around for a

fairly long time, and we have a huge track record. We have

a mandate of some sort from Congress, and so it’s very

unusual, but in the future, if a sponsor came before us

with an agent that promotes a functional assessment, I

think what we’d really like to see is the theoretical

underpinning, the animal models where you can do things you

can’t do in people, and then some clinical-based evidence

of an example in essence of where the application looks

strong, and from that, you can’t obviously do those kind of

complicated studies in a huge population of people, but in

essence what we’re doing here is taking a model of disease,

the kind of evidence that you look at, and extrapolating

from that to other kind of entities that are similar, and I

think that’s a very reasonable approach overall, and I

think if a sponsor successfully documented the theory, the

animal background and then one or two examples where it was

convincingly similar to an animal model, that they would

have a functional application that would be acceptable. So

I’m very content with that kind of model.

DR. TULCHINSKY: I think that’s a very well-

positioned argument, and it is interesting that other

imaging modalities would certainly derive a clear benefit

from what has transpired.

The Congress specified those positions for PET
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and radiopharmaceuticals. As we look at the draft

document, and I hope that those committee members that came

today have looked at that very carefully, and the draft

guidance is for the imaging pharmaceuticals, not to

radiopharmaceuticals.

I see Ms. Axelrad looking at the book again,

and I think that that is very useful for the imaging

community in general. On my personal level, I’m very

pleased to see that.

DR. PONTO: This radiopharmaceutical represents

a tool. ItJs a tool to measure blood flow. We already

know that blood flow is a relevant parameter in the brain

or we would not have approved HMPAO and ECD. We would not

be using that.

So we need to look at the effectiveness of this

particular tool to measure blood flow, and as anybody

that’s looked at my CV, you’ll know that probably 90

percent of my papers have been written on 0-15 water, and

they have not been limited to the brain only.

I have published work on the use of this tracer

looking at blood flow in the bone marrow in normal patients

and in people with leukemia and also in solid tumor, and I

would advocate that looking at the mechanism of action, you

presented a myocardial justification for a cerebral measure

of blood flow, that if we could limit this indication to
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looking at blood flow and then use it wherever it’s

relevant.

DR. TULCHINSKY: I would like to echo that

comment and say that it would be appropriate in my view to

specify that this tracer is useful for assessment of blood

flow, including special clinical situations that it would

seem to be demonstrated useful and list those. That would

be by far more fair and coherent approach with what the

statute is telling us in my personal belief as a

professional.

DR. RAMSEY: Dr. Conti?

DR. CONTI: Two quick comments. One, I want to

go back to what Dr. Choyke mentioned a few moments ago.
.

His statement should be reread to the committee because I

think this is the most key aspect of where we want to go

with these types of radiopharmaceuticals.

These are inherently safe drugs for the most

part, and the fact is if we can use animal data theoretical

as a foundation for evaluating these drugs and cite

examples, they don’t have to be extensive examples in terms

of outcome data necessarily for radiopharmaceuticals, again

they are safe, if they do mimic what we’ve already proven

in a validation study in animal models, then we should go

ahead and approve these pharmaceuticals and get them out

into the community so the data can be generated following
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approval, much the same way as we do in devices.

So I think what he stated in his comments a few

moments ago should be taken to heart by the committee and

by the FDA.

The second point I’d like to make is that we

were reluctant to pursue a general perfusion application

for this pharmaceutical because of the limited nature in

the body applications, but I actually believe that that$s

the appropriate way to go because this is a perfusion

tracer that can be used in the heart. It can be used in

the brain, and the data support it. It has been validated

in a number of situations, and the data would support its

use as a general perfusion imaging agent, and the community
.

would support that.

DR. KONSTAM: You know, I actually am looking

forward to us discussing the data. It sounds like we’re

spending an awful lot of time discussing whether it’s

relevant to discuss the data, and I’m frankly finding that

discussion extremely disturbing.

I think that personally, I don’t care what’s in

the law. Personally, I think comments like it’s safe, I

find very disturbing because the burden on the FDA is not

only to show that it’s safe but also to show that it’s

effective, and, you know~ again I’m going to keep coming

from a very different perspective, which is that I don’t
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think any of the physicians around the table really believe

that we are in this business to treat biochemical processes

or physiology, and therefore the public health really

demands that we seek a standard of documenting that we’re

making a difference in patient care.

To me, the argument here is very different. To

me, the argument here is to what extent are we willing to

compromise on that standard because we know so much about

the biochemical process or the physiologic process that

we’re studying, that we’re fairly certain that if we study

that process, we will make an impact on care, even though

we haven’t studied it.

Now, in this case, again I come in with a good
.

deal of ignorance because I don’t know much about the

fields being discussed today, but I find it -- so maybe

that~s the limitation or maybe that’s an asset because I

find it personally very difficult to make the leap to

simply say because I know something about cerebral blood

flow, I know I have helped myself in managing the patient.

Now , I guess to me, I think really that~s where

this discussion sits. How much do we really know about the

physiology? How much do we know about this agent’s impact

on the physiology, and on the basis of that, how much are

we willing to compromise on the usual standards of holding

an intervention or a drug to an extremely high level of
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standard, to say I am impacting on care, the drug is doing

clinically what I think it’s doing, and I think that’s

where we’re going to have to identify a compromise.

I think we’re going to have to come out and

say, well, in such a circumstance where the physiology’s

very well known and the agent on a physiologic basis is

very well known, then maybe we don’t need two 2,000-patient

randomized clinical trials, each with a P value of less

than .05 showing an effect on survival or something like

that.

But we’ve got to decide what is the standard.

There needs to be some clinical standard, and I look

forward to discussing the data here and seeing whether the
.

data here reach some acceptable level of standard based on

what we know the agent does physiologically.

DR. TULCHINSKY: My light was first. Thank

you .

I think the comment is well made, and you’re

right. Your ignorance has helped us today as we discuss

different aspects of this matter, and specifically what

youtre bringing up is, the question is, is it effective?

One way to look at that same question is, is it

effective in demonstrating blood flow in general, and I

think that FDA has posed a very voluminous body of

literature that points to the answer, yes, it is effective
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in demonstrating blood flow. It’s as close to the nature

as you can come to demonstrating blood flow.

Now, is it useful in specific conditions? I

think if you’re looking to the package insert in finding

that answer, you are simply looking in the wrong place.

That belongs in the textbooks. That belongs in current

articles, and that belongs also in some part to reside in

your clinical judgment.

If you ask yourself, and I hope you will -- you

might answer aloud so we can all hear. Among the

medications that you use clinically, how many times out of

all prescriptions that you write is it for package insert-

directed indication, and if your answer is 90 percent, 1’11

be stunned. If it’s 50 percent, 1?11 be surprised, but

1’11 believe it. If you say it’s about 25 to 30 percent,

that to me might be closer to the norm.

But what that tells you is that I think as the

science progresses, that you modify your applicability of a

particular medication, and it’s specifically true for

diagnostic agents, and that’s how you practice medicine,

but I think the way that we approach radiopharmaceuticals,

and the way that has been discussed many times over and

over again and very well put in written word is that I

think we need to start thinking, as Jonathan was saying,

about functional application, list specific conditions
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where it has been shown but not limit the physician to

that, and follow the data-driven therapeutic position or

Harrisonis textbook or whatever the specialty textbook that

you have and your clinical judgment.

On that, I’ll close.

DR. RAMSEY: Dr. Ziessman? I~m sorry, Dr.

Houn. I know your light has been on for awhile, and 1’11

call on you next. Oh, okay.

DR. ZIESSMAN: I’m sympathetic with the FDA

today because they’re trying to find their way in how to

look at a new approval process for radiopharmaceuticals, in

this case particularly radiopharmaceuticals, and I think

what’s becoming evident is that I think most of us

appreciate the data is there for approval of this

radiopharmaceutical for blood flow, is the presentation? I

think, today that has us bothered because I think your

concern’s appropriate, that we haven’t discussed the data,

and that the data that.was presented probably isn’t

adequate for our approval. But I think we all know that

it’s there, and that’s the problem I think we face.

I dontt have a quick answer how we should

proceed as a result.

DR. RAMSEY: Dr. Houn, I think, is next.

DR. HOUN: I just wanted to say that across the

Center for Drugs, drugs are developed in a manner where
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preclinical studies in animals are done first to try to

assess safety and appropriate dosage and get an idea of

what is the pharmacologic action of this drug. Then

they’re assessed in small numbers of humans for safety, and

then larger numbers in terms of trying to test a hypothesis

in terms of the drug action. So what was said by Dr. Conti

really is not different from the drug model.

I think the reliance purely on biochemical

information, I mean, we know sudinitil citrate inhibits

degradation of CGMP. That’s a biochemical indication.

What does it do? Well, it’s believed it vasodilates, and

that’s why it was being developed as a drug for

hypertension. It turns out it causes erections. It’s now,
.

you know, Viagra. This is how, you know, biochemical

activity needs to be tested in humans to define relevancy,

and I don’t think people are saying we’re not going to be

doing human drug trials.

I just want to emphasize how important that

part of the information is for the drug development

process.

DR. RAMSEY: ‘Dr. Links?

DR. LINKS: I thought that Dr. Konstam

beautifully identified what the central issue is we?re

discussing and bringing it back to the specific case we’re

trying to look at this morning.
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It seems to me that if you have what I’ll call

a functional indication that it measures cerebral blood

flow, then the primary evidence that should be presented to

support that indication is evidence about the tracer’s

ability to measure blood flow, such as the dog heart study

that was shown but obviously going beyond that single

study .

Now, fortunately, in the literature, there are

examples for 0-15 water in other organs, in other species,

that go beyond the dog heart. But if we’re truly to

embrace the new final rule that allows these different

types of indications, then the primary data on which to

support or not support the indication must be data having

to do with that

like to make.

The

really like the

indication. So that~s the first point I’d

second point I’d like to make is that I

use of the word “example” that I think Dr.

Konstam used, Dr. Choyke used. Obviously, it’s insane to

propose a drug for which there’s no clinical application,

and itts not helpful to not present any evidence clinically

that the drug is making a difference in patient management

one way or another.

What I’d like to emphasize, however, is that at

least to me, the degree of evidence required for an example

is significantly less than the degree of evidence required
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if your indication is diagnosis- or outcome-based.

So the studies presented this morning in my

opinion absolutely satisfy my criteria for example, whether

or not they would be sufficient to satisfy the criteria of

evidence if the indication itself was based on diagnosis or

outcome.

DR. RAMSEY: Dr. Konstam?

DR. KONSTAM: Well, you know, I worry about the

word “example” because I’m not sure what it means, and I

mean, we’ve seen some beautiful examples of cases today,

and I think they were very helpful to me because I’ve never

seen them before, and again I don’t know too much about it.

So they’re very helpful to me in terms of putting this in
.

perspective and bringing this down to the real world.

On the other hand, I was very worried watching

them because in my former days as a radiologist, I’ve seen

many presentations of examples of cases~ and people show

their best cases, and even if they’re not “showing their

best cases, what does it mean, and how do you translate

that into statistics? How do you translate that into what

the impact is on the patient, and so I don!t know what

example means.

I guess I think that -- well, I guess maybe we

need to ask ourselves that question. If we say, well, the

example is the Grubb study, it’s not an example of a case

FREILICHER&ASSOCIATES,COURT REPORTERS
(301)881-8132



—.—.—- ..

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

92

report. It’s an example of a potential specific clinical

indication. What’s that indication? Prognosticating in

the presence of carotid occlusion for subsequent stroke.

Well, I think we actually should look at that article and

start talking about that right now or soon because I have a

1:00 flight, because to me, that was the closest thing in

the data set that was actually evidence that the agent used

for the biochemical or the physiologic indication that is

being requested will mean something clinically.

I think we should tear apart that article and

examine the statistics in it and examine the population and

examine the validity because that’s the one that will help

me make a decision whether I think this agent should be

approved or not.

I think that the rest of the body of data that

Dr. Love presented, you know, I feel was really fairly

weak. I feel that the supportive studies to the Grubb

study seemed weak to me. They seemed duplicative. Itts

not clear that they’re separate populations.

I think that the sickle cell case is exciting

and interesting. It doesn’t quite make it for me because

it~s not clear to me how that translates into influencing

care, and so I get the sense that this could be a useful

agent, but when it comes down to me asking the FDA to say

this is safe and effective and ought to be used in clinical
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practice, I want more than that, and, yes, physicians are

going to use their own judgment and are going to use off-

label applications all the time, but that’s not the FDA’s

problem.

The FDA’s problem is to declare that something

is safe and effective, and so I think we’d better look at

the data and ask ourselves whether it’s safe and effective

for examination of cerebral perfusion based on a

clinically-relevant application.

DR. PONTO: I understand completely your

concern. If this is all I knew about 0-15 water, I would

not want to approve it. The trouble is, I have a file

drawer this big that literally has hundreds of articles in

it. Dr. Herscovitch has done a validation back in ’83,

wasn’t it, of this whole process, and knowing that, that’s

why I expressed confusion at why we were looking at these

particular articles to approve this particular drug for

this indication, and if we only had this data, I would also

have the same concerns that you have.

DR. TULCHINSKY: But given the data we do have,

again it’s a good suggestion. We should look at the

article, and I have looked at the article. WeSre talking

about Grubb’s article, of course. It’s again in our hand-

out , Volume 5, and what I’d like to hear instead of a

general comment, what is the concern that you have about
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that article?

DR. KONSTAM: Well, I don’t have any concern.

DR. TULCHINSKY: So what is the comment then?

I think it was very well presented by the FDA

representative.

DR. KONSTAM: No, I guess my concern is that

we’re not discussing it. That’s my concern.

DR. TULCHINSKY: That is our homework, is to

look at it. If you have a concern, address it.

DR. KONSTAM: I thought you were saying that we

don’t even need to look at it.

DR. TULCHINSKY: Oh, no, no.

DR. KONSTAM: I thought you were saying that

all we have to do is know that it has a physiologic effect

and that’s that.

DR. TULCHINSKY: Then my comment was taken out

of place. My point is this, that you have a tracer that

has a physiological indication. Say, like this one. You

document that itts safe, and you study it in animals, then

you proceed to the clinical model, and that has been done.

DR. KONSTAM:- Right.

DR. TULCHINSKY: Hasn’t it? I mean, this

tracer went on to the clinical arena. Then it has shown to

work in certain scenarios, not maybe to the same rigor as a

commercial product that has a sponsor because again the

FREILICHER&ASSOCIATES,COURTREFQRTERS
(301)881-8132



1

2

3

4

5

6

7

8

9

10

11

- 12

13

14

15

16

17

18

19

20

21

22

23

24
.-.

25

95

financial power to show that is just not behind that drug.

However, the scientific studies were well done.

The Grubb article was published in JAMA, a publication that

I hope will grow into respect tremendously. I’m not saying

you should not show that it’s useful in some clinical

situations. It does show the blood flow in clinical

scenarios in humans. No, that is not the point.

But the point is that once you have shown it in

a number of clinical scenarios, that it does demonstrate

the cerebral blood flow, then you approve it for cerebral

blood flow, including situations -- and that’s what I think

I said in my first comment, including the situations in

which it has specifically been studied, but --

DR. KONSTAM: Now, this is very --

DR. TULCHINSKY: -- don’t the other one to it.

DR. KONSTAM: No. This is very helpful. So

maybe we could, based on what you’re saying, maybe you

could or others around the table could quantify for the FDA

a-little bit more clearly, you know, in this circumstance,

what are the standards of clinical data that we’d like to

see? And then maybe we could look at this data set

relative to that.

So for example, let’s take the standard and

work backwards from it. You know, the standard for drug

approvability is two randomized clinical trials with P less
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than .05 with the data set in hand by the FDA, that it’s

being used in a population, that it~s been studied in the

population in which it’s likely to be used, that the data

set is clean, that there was a preset protocol established,

and that it was adhered to, and that we have good evidence

that it was adhered to, and that the data set has validity

and integrity.

So those are the starting points. So maybe you

could articulate in this case which of those specifically

would you be willing to compromise, and what specifically

would be the standard of clinical investigation

specifically that you would say that, short of that, that

you would say when we come back and look at this data set,
.

we could say yes, we can approve this agent?

DR. RAMSEY: Excuse me. I’m going to take the

chair’s prerogative. Dr. Herscovitch? .

DR. HERSCOVITCH: Yes. I have a few comments,

some of which may be repetitive, but I think have to be

said, is that, firstly, in terms of 0-15 water as a

cerebral perfusion agent, it is an extremely good agent,

probably the best agent there is on the basis of a

tremendous amount of experience.

Secondly, I will say that none of that

experience and none of those data are in this package. So

I would have to disagree with Mark Tulchinsky who said that
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this package shows that it’s useful for measuring CBF. I

would say that this package does not show that it’s useful

for measuring CBF at all, and this in part, I think,

reflects to the approach that the FDA probably felt they

had to use, especially not including all the animal

validation studies, and also to their very restricted,

perhaps unfortunately restricted, choice of papers, not

doing a full literature search as was done yesterday with

the myocardial blood flow agents and fludeoxyglucose.

I think the question is to a certain extent

what is the question? For example, looking at the question

we have to answer, Number 4, based on the presented review.

Well, even forget about that. Just in general, the

question is, do you think water is safe and effective to

measure cerebral blood flow in patients with a variety of

cerebral vascular diseases?

Well, the answer, I feel, is yes, because O-15

water gives you excellent maps of cerebral perfusion. So

is that the question? The answer is yes. It gives you

excellent maps of cerebral perfusion in virtually any

disease. So if that is the question, then a proposal could

be designed to answer that.

Then there is another question. Is the

assessment of cerebral blood flow by 0-15 water or other

methods useful in the diagnosis and management of specific
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diseases, and surprisingly, the answer is not very many,

and even in diseases like cerebral vascular disease, when

the problem is by and large in the plumbing, isolated

measurements of cerebral blood flow, either quantitatively

or just a map, are not particularly useful in terms of

making a decision about what to do with the patient.

The only other comment 1’11 make is concerning

the Grubb paper which we seem to be giving a lot of stock

to in this process, is that my opinion, and I think we

should discuss it, is that’s an extremely well-done paper,

probably one of the best papers showing the clinical

application of PET, but, on the other hand, it is not

particularly relevant to deciding whether CBF is a useful
.

perfusion agent because the main outcome measure there was

the oxygen extraction fraction that was measured with a

different tracer in conjunction with CBF. Actually one can

even show, I believe, that if the CBF is off, it kind of

cancels out, and you still get a good measure of the oxygen

extraction fraction.

So if we were discussing the utility of those

three 0-15 tracers that one needs in this case to measure

the oxygen extraction fraction, the Grubb paper is an

extremely good place to start, and I would contend short of

the NDA-type study that you mentioned, this is probably the

best paper in the literature to meet requirements of a
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committee such as this.

Unfortunately, I don’t think it meets the

requirements to answer the question about 0-15 water. So I

think we are really in a conundrum. We are in a

philosophical conundrum about whether we are approving a

perfusion agent or something that is useful for the

diagnosis of a specific disease, and we are also in just a

bit of a logistical conundrum because the FDA experts,

unfortunately, and I think but for reasons which I totally

understand, did an assessment which doesn~t necessarily

provide us with all the data we need. So we’re really

stuck here.

DR. RAMSEY: I just want to make one comment
.

which I’ve tried not to make comments, but as a

neuroradiologist, I know my surgeons do respond to the data

obtained by regional cerebral blood flow when they look at

those patients, and they use it to make clinical decisions,

but that said, I thought at this point, I would jump in

here and just read the question since we’ve alluded to it

several times to see if we can then direct our attentions

to that. .

It’s Question 4. “Based upon the presented

literature review, do you think water 0-15 injection is

safe and effective in positron emission tomography (PET)

imaging to measure cerebral blood flow in patients with

FREILICHER&ASSOCIATES,COURT REPORTERS
(301)881-8132



-----

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

100

cerebral vascular disorders associated with ischemia,

hemodynamic abnormalities, occlusion and other vascular

abnormalities?”

DR. KONSTAM: Ruth, before we get into the

question, I don’t know whether this is appropriate or

inappropriate, but I personally would like to hear some

discussion on the panel with respect to the question I

asked, which is, in this circumstance where the principle

motivation for approvability is as a physiologic marker?

If we accept that people use the word

“example, “ I think -- I don’t like the word, but if we’re

to accept that even in those circumstances, we need to

document that the agent has a role to play clinically,
.

based on data that can be analyzed statistically and

meaningfully -- I mean, I think itls worth having some

discussion about what people think that means in terms of

criteria.

Does it mean a single study? You know, what

are the standards of that study? You know, what do we mean

when we say example, and I for one would like to see -- let

me throw something out. I’d like to see one extremely good

study where the basic findings are beyond reproach based

on, as best we can tell -- now, here we have, you know, an

article in the literature. Ideally, the FDA would have the

data set and the original protocol. So that’s not here,
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but those would be ideally.

Ideally, you’d have a study. Yould have the

data. You’d be able to validate the data. You’d be able

to validate the statistical approach, and that the study

has some clinically-relevant impact on something,

prognosis, relative to some other diagnostic method that we

are very confident has a major impact on clinical outcome.

That is to say, what I’m trying to approach is

to say basically this is analogous to having a

process/outcome link, basically. Itls saying that welre

going to go through the process of measuring cerebral blood

flow. What we really want is better patient outcome, and

we’re going to wind up being very confident that if we

measure cerebral blood flow well, and we have the data to

know that we were measuring it well, then that will impact

on outcome.

I guess that’s what Itm looking for. So now go

back. A single study that does that, that” somehow permits

us to make that process/outcome linkl to say yes? if I

measure cerebral blood flow by this agent accurately, I

will to a fairly good degree of confidence know that I have

impacted on clinical care in some meaningful way.

Is one study enough? Itd probably like one

study and at least a fair amount of support around that

from other studies that may not be quite as good but at
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least point in the same direction. Internal consistency

within the study would be another thing that would be

useful.

So that’s my throwing out the idea about what

I’d like to see, and maybe we could measure this data set

~gainst it. Maybe it meets it, maybe it doesn’t. I don’t

cnow. I haven’t decided yet, but maybe we could have some

reaction of that.

DR. TULCHINSKY: I totally agree with the

zomment made, and that is, some standards need to be

~eveloped, and clearly there is great deal of room for

uaking the process better.

This is just really a first step. I consider
.

it to be a step in the right direction and a very good

;tep. FDA has done an exceptionally good work, and with

x11 due respect to the comment that maybe not all the

?apers were submitted, but please do realize that if all

the papers were submitted, and Dr. Ponto pointed out that

she has a whole drawer full, I would never be able to

?hysically make it to this meeting.

I had a hard time dragging the five volumes,

but I think as a member of the panel, one ought to look at

what has been submitted, and if one looks again carefully

at what has been placed in our package, there are

references, although not xerox copied for us, but there are
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references to fairly good number of basic papers, and it’s

a good array of papers.

If you look at the reference that has not been

xeroxed, it has the original articles by Bergmann, for

example, on Page 6 of the initial section in Volume 5.

I~ve looked at that paper. I didnlt have to have FDA make

a xerox copy of it for me. I’m sure that there were some

things missed.

Again, using my intellectual ability to

synthesize, it seems to me that what has been proposed is

very reasonable. What are the criteria, though? I think a

separate meeting probably is worthwhile to talk about the

criteria. I don’t think we’re going to resolve it today,
.

but one good paper -- what is good? How many patients?

How well would one statistically analyze it, and what are

the methodologies to be applied?

It~s all excellent questions. I think we need

to spend some time thinking about it. 50 patients at least

to make it a good paper. Statistical analysis, and that’s

a discussion that probably deserves different time and

different place.

DR. AMENDOLA: Can I make a small comment? I

was wondering why some of the seminal papers were not

included in the review, and I was wondering if looking at

these papers, they are fairly new, and I wonder if that is

FREILICHER&ASSOCIATES,COURT REPORTERS
(301)881-8132



1

2

3

4

5

6

7

8

9

10

11

.——=
12

13

14

15

16

17

18

19

20

21

22

23

24

25

104

because maybe 10-15 years old, that is the reason that the

FDA didn’t include it.

Looking at the Grubb paper, another thing

caught my attention, that they had to end the study early

because of lack of funding, and I was wondering if that,

the lack of funding, is something that has to do with the

dearth of material presented, that some of the other

studies that didn’t reach that critical number of 50

patients to be accepted for the FDA review.

DR. RAMSEY: Dr. Conti?

DR. CONTI: Again, two quick comments. One, I

wanted to just state as far as the literature was concerned

that what was submitted to FDA from the ICP were
.

representative articles, not the entire world’s literature

on 0-15. So this is an important distinction.

Secondly, I want to remind the committee that

there are a number of perfusion-related agents that are

currently with label. Okay. These are approved

radiopharrnaceuticals for perfusion imaging. There is

precedent. There is data that supported those initial

perfusion imaging agents-for their approval.

I would also like to stress that there are

other modalities that use the concept of perfusion imaging.

So again, I donlt think the committee, from the public’s

perspective, should spend a great deal of time on focusing
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1 on the concept of whether or not perfusion is an important

2 I clinical question. This has already been addressed through

3 I other discussions with other approvals, but to focus on the

4 equivalency of this particular tracer that has been

5 validated in animal studies and has been shown in a number

6 of representative articles to be clinically useful, that’s

7 I where the focus should be.

8 I DR. RAMSEY: Dr. Links?

9

10

11

12

13

14

15

16

17

DR. LINKS : In that regard, if we cast our mind

back to previous agents that we’ve considered in this

committee, what I would call the standard, even if you’re

just going to focus on diagnostic accuracy, the standard

has changed from agent to agent because the context in
.

which the agent was to be used has changed, and the

competing choices were of either good quality or poor

quality or non-existent in the different scenarios.

So I’m personally a little loathe to talk about

18 I standards of any type in that regard because, for example,

19

20

21

22

23

24

25

it would only be natural to say, well, unless the

indication is a diagnostic accuracy indication, unless the

diagnostic accuracy is X, we’re not going to approve it,

and we’ve approved agents whose diagnostic accuracy was

relatively low by most conventions but was sufficiently

high to make a difference clinically because there was

nothing else available to compete with the information.
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In the same way, I1d be loathe to talk about P

values, sample sizes, et cetera~ for any kind of papers

For instance, let’s say that we?re talking about a

perfusion agent, and the issue is one of a change in

management based on the outcome of the imaging study.

I pose the question in what fraction of the

patients would the management have to be changed in order

for you to say that the agent was a useful agent? That

would be a very --

DR. KONSTAM: Any patients. But I look to any

patients. I mean, you could say one in a thousand. I

mean, this is --

DR. LINKS: Then welre together.
.

DR. KONSTAM: Just a second. I don’t think we

are because this isn’t a discussion about cost

effectiveness. Weire not getting into costs here.

So if you knew for sure that an agent was going

to influence therapy one in a thousand cases, I think that

that to me -- 1 don’t know what the cut-off for that would

be, but that would satisfy me.

The question is how do you know it? HoW do YOU

know from a study of 50 patients or a hundred patients or a

thousand patients or 10,000 patients that therapy was

influenced in one of a thousand patients?

The way you know that is by statistics. That’s
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how you know that a finding is valid and correct. So the

level of impact is not what welre discussing here. The

issue really is -- and I accept Dr. Conti’s point. I will

state his point a different way.

I think what he is making a plea for is to say

that, you know, we know so much about the impact of

cerebral blood flow measurement and how that impacts on

outcomes, that we don’t have to remeasure outcome with this

agent. Okay?

Now , I would challenge that that’s really true,

but then again I don’t know anything about it. So maybe it

is true. But I really am concerned when you say I don’t

need a P value because you do need a P value because if you

don’t have a P value, you donlt know that the study is very

likely to be correct or not.

DR. LINKS: Well, let me rephrase it then.

Let’s say that I do a study with 50 patients, and the

outcome is changed in one. I can certainly express a

confidence interval of what in the overall patient

population the most likely or the range of percent of

patients in which the outcome would be changed is, but a P

value per se is not necessarily the most meaningful

statistic.

In other words, maybe we’re just quibbling, but

I don’t want to have standards that are so explicitly

FREILICHER&ASSOCIATES,COURTREPORTERS
(301)881-8132



1

2

3

4

5

6

7

8

9

10

11

.-=
12

-13

14

15

16

17

18

19

20

21

22

23

24
.-—-=.

25

108

defined for certain paradigms, that there’s no way of

fitting another paradigm into it. So if by P value, you’re

really not talking about necessarily a P value but rather

some way of characterizing confidence, then we’re together.

Even in a case like that, I would hope that we

don’t have to agree on a minimum fraction in which the

outcome would be changed or a minimum diagnostic accuracy.

Obviously we want to characterize the certainty with which

welre saying that the outcome will be changed by thus and

so or the accuracy is thus and so. We have no disagreement

there, but the statistics they are characterizing are

certainty rather than providing some sort of threshold

operation for action or no action.
.

DR. RAMSEY: Ms. Beaman?

MS. BEAMAN: Well, I’m still floundering over

here between the information thatts presented and the

information that may very well be out there.

From what Ilve read, the agent perhaps does

indeed measure blood flow. It’s a diagnostic tool, to be

used as the diagnostic tool. There may be volumes upon

volumes of information out there, some of which I’m sure

people around this table have some knowledge of.

It isn’t here. It wasn’t presented, and from

what is presented and even looking further into some of the

indications referenced here~ I didn’t find some answerst
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and one question that is still there is, if it’s used as a

diagnostic tool, is it necessarily of sound clinical

application at the expense of the patient? So you know the

blood flow, the degree of blood flow. What do you do?

How do you use it? From a quality of life standpoint,

please help me out here.

DR. TULCHINSKY: Yes, that?s a tough question

to answer. I don’t think anyone around the table would

have a clear-cut answer for you, but again, I would support

my earlier statement that studies to show clinical

effectiveness to that degree as to improving the quality of

life are very energy- and finance-intense endeavors.

Not many medications that we use today would
.

have that information in it, but I think it would be a good

start to look at what we have in front of us and either

agree or disagree. I personally agree that it does measure

blood flow, cerebral blood flow in this case, and one would

have to rely on clinical judgment as to how it will be used

along with the information provided.

It will not be unlike 95 percent of what we do

today. It will be very huch along the lines of our medical

practice, but it is not to say your question does not need

one seeking answer. I think we are in pursuit of that

answer, but the lack of it today at the table in my view

should not preclude us proceeding.
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DR. RAMSEY: Dr. Conti?

DR. CONTI: I apologize for having to walk a

distance here, the delay, but I want you to ask the patient

who had transfusion therapy and sickle cell whether it made

a difference to that particular patient that we did a test

on that child or his or her parents, and I want you to look

at the data in the sickle cell paper and use that as an

example of altered management.

A patient received a specific therapy on the

basis of the PET findings. It’s a very tangible evidence

that that did occur. It’s published.

I also want to point out that this committee,

as far as I remember, yesterday approved a perfusion
.

imaging agent for the heart called N-13 ammonia. So keep

this in mind when you’re doing these evaluations and keep

in mind, as I said earlier, that perfusion imaging and

perfusion-based assessments, whether it be with PET, SPECT,

MRI, ultrasound, transcranial doppler, for example, are in

fact there. They’re approved, and they’re used clinically,

and decisions are made on them every day.

DR. AMENDOLA: I think that if you look at the

Grubb article which I think most of us, if not all, agree

that is a very sound article, it provides the answer to

your question. They identify the set of patients which are

at high-risk category of stroke, and their assessment of
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these patients going to have surgery.

I think that if you read the other articles, I

agree with Dr. Conti’s opinion that this agent has a really

valuable indication many times as an important impact on

clinical decisionmaking.

DR. CHOYKE: Can I make a comment about, YOU

know, this discussion, and, you know, I started out fairly

happy with the evidence until I heard two 0-15 experts say

that they didn’t really see the evidence here for cerebral

blood flow, which is what the question talks about.

Yet, you know, we know they both -- I hasten to

add that there’s voluminous data outside this room that

exists, and, you know, so, where my own thinking is, is
.

that are we that rigid that we can’t bring in expert

opinion that hasn’t been presented officially here?

I really think this agent should be approved,

especially in view of what we did yesterday to be

internally consistent, but on its own meri”ts, I think it

should be approved based on what I’ve heard and other

comments, but, you know, I think we may be getting into

almost a legalistic rigidity in terms of just considering

what we have before us, and I think the common sense

decision is to go forward with 0-15, but, you know,

legalistically, I don’t think we have it. So that’s where

I am.
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DR. RAMSEY: Dr. Ziessman?

DR. ZIESSMAN: Yes, I think that’s right. I

mean, I think the problem today is the process, and we!re

just trying to figure out and learn the proper process to

approve radiopharmaceuticals for these new indications, and

I think we all agree that if we had to do this over again,

this would not have been the way we would have looked at

this radiopharmaceutical today. We would have had stronger

and more appropriate basic science information, more

appropriate animal studies, and it seems to me then if we

presented clinical data, I think we may have our own

standards, but I don!t think the standard has to be very

rigid.

I think if we had expanded on what Dr. Conti

presented, for example, had multiple experts come in and

give us information like that or reviewed literature that

gave similar type of information, that we had multiple

examples that showed us how it impacted on clinical care,

that that would have satisfied us for these -- they would

have satisfied me for these indications, but I donlt think

we ought to penalize this radiopharmaceutical because of

what’s happened with this process because of the situation

that wetre floundering in trying to find the proper way to

do this.

I think the radiopharmaceutical ought to be
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approved. I think we all understand that this is an

excellent radiopharmaceutical, that it has clinical

utility. The process is what has suffered today.

DR. RAMSEY: Dr. Love?

DR. LOVE: If I could offer an approach that

might help. Welve certainly been talking ourselves on what

is the best way to proceed that would help us in this, and

I think it’s quite clear that there are other data out

there from your comments.

Yes, the committee is free to consider other

opinions and information discussed on the panel. Obviously

from our perspective, if you wanted to make some sort of

conditional or preliminary type of vote, that would also be
.

acceptable to us on perhaps the condition that these other

articles are reviewed, and we can either get that

information to you or develop some other mechanism, if you

wish, if you want to see it, or you can give us a

preliminary assessment and whatever recommendations you

have for us in terms of looking at the other articles that

are available.

So there are a number of other options that the

committee could choose to follow, other than a strict vote.

DR. PONTO: I would like to propose a change in

the question. I would say based upon the literature, do

you think 0-15 water injection is safe and effective in
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positron emission tomography imaging to measure blood flow?

Limit it to that.

DR. RAMSEY: Mr. Hammes?

MR. HAMMES: I~ve just been sitting here taking

this all in and trying to digest it, and what I call us to

personally, you know, I believe, and I1ve done some

literature review in this through the years, that oxygen-15

water does measure blood flow.

I don’t see that data here, you know, and based

on the presented data, I couldntt say that$s the case, but

I do believe that’s the case;

But, overall, when I look at the presentations

yesterday and our deliberations and all the evidence, I had

a comfort level in what we were doing yesterday that was

orders of magnitude stronger than my comfort level with

this drug today, and I just donlt feel comfortable based on

what I have to, say, answer this question yes, you know.

Laura’s proposed question, I1d feel a little

more comfortable with, but, you know, you still have to see

the data, I guess. Without seeing the data, it’s hard to

say yes, and this is compounded somewhat by the knowledge

that I have, that, hey, we have other cerebral blood flow

tracers. I donlt see the drastic need for approval of a

third cerebral blood flow tracer based on flimsy evidence.

So I feel uncomfortable with it.
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DR. RAMSEY: Dr. Tulchinsky?

DR. TULCI-IINSKY: It would help me, I guess,

with pondering myself on that same question, it would help

me to understand why is it that we around the panel, people

that are considered to be knowledgeable or should be

knowledgeable in this topic, you may correct me at any

point here, but we’re supposed to be knowledgeable on the

topic, and we have personally reviewed the data.

Now, I have reviewed the data. It didn’t stop

here. Dr. Ponto has reviewed the data, and that data is

your baby really, quote unquote, not literally speaking.

You want to say yes, but you are saying no. It sounds

fairly schizophrenic to me for the lack of a better
.

correlative term.

Now , if we have studied the data, we’ve worked

with the drug, and we are comfortable with what the

question is posing, why simply not answer the question?

Why does it have to be the volumes right here piled up on

the floor? Is there a particular point Ilm overlooking?

Itd like someone to point it out because we have looked at

the data. We individually and professionally reviewed it.

Some of us have spent a number of years writing about it.

What makes today different as far as you

answering that question? In one situation, having that

pile on the floor with those articles, and in the other

FREILICHER&ASSOCIATES,COURT REPORTERS
(301)881-8132



.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24
_=_—

25

116

situation, not having that pile on the floor with the

articles but just having -- being reviewed by your own

self?

I’m lacking an understanding of this critical

difference perceived by others.

DR. RAMSEY: Ms. Beaman?

MS. BEAMAN: 1’11 answer that by saying because

this is not the Psychic Hotline. Thatis why.

DR. TULCHINSKY: Could you clarify?

MS. BEAMAN: You said, yes, the volumes may be

out there, but why do we have to have them stacked here,

because there are those of us who are not psychics. That 1s

one reason why, and it is the responsibility of the
.

presenters to have that information before us at some point

if indeed we’re going to be expected to act up on it.

Wetre seeing a perfect example here when

specific guidelines are not set forth for recommending

approval of drugs what can happen. Statefients such as you

recommended approval of ammonia yesterday, why not this one

today. As long as we donrt have some specific guidelines,

and we have multiple interpretations, welre going to

continue to have these kinds of dilemmas, and Irll follow

that by also stating in reference to the gentleman here.

DR. LOVE: Dr. Sancho.

MS. BEAMAN: Dr. Sancho. I think it’s pretty
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elementary that there is some expected blockage and blood

flow issues with sickle cell patients, and that also

transfusions are indeed a help, a tremendous clinical help.

I am a person who gives space to the patient as a cancer

survivor here. I didnlt quite follow your point as to

thanking that patient who got a transfusion as a result of

your use of this drug.

DR. LOVE: That was actually directed at Dr.

Conti, not Sancho.

DR. RAMSEY: Dr. Tatum? Oh.

DR. CONTI: Peter Conti from USC. My point was

simply to give you an example from the literature of how

patient management was altered on the basis of the

information provided from the diagnostic test, that there

was question brought up within the committee discussion

about outcomes and effect on patient management, keeping in

mind, of course, that the word ‘alterations in managementl~

may mean something simply from preparing the operating room

for a potential bleed-out from a biopsy all the way down to

something such as survival.

If something has been altered or changed in the

work-up, the day-to-day activities of managing a patient,

those are the things we need to be looking at, and those

are very difficult necessarily to quantify with P values

and specifics within the manuscript, but you can at least
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glean from the literature, at least the perfusion

literature, that there are changes in how we manage

patients on the basis of the imaging data that~s provided.

DR. LOVE: If I could interject, the discussion

that has been taking place is very valuable to us, and we

certainly appreciate it, and I think it’s clear to us from

listening that there are a number of different perspectives

on the committee, and that it’s mixed, and what I would ask

the chair, your feeling, but we would be comfortable

pulling the question at this point in time, not going

forward with actually getting an answer and coming back and

representing this at another advisory committee meeting.

But I certainly want to thank everybody for
.

this discussion. It has been extremely relevant and

helpful to hear the different perspectives.

DR. RAMSEY: I think Dr. Hertzberg was first.

Well, actually Dr. Tatum, but --

DR. HERTZBERG: I happen to have some knowledge

because I serve on an NIH study section where I was last

week, through some of my relationships there, that one of

the patient management aspects that theytre going after,

the Powers group, which Grubb and et cetera are members of,

is they~re going to be looking at bringing back EC/IC

bypass in this specific group of patients that show this

particular pattern in PET, and so I think that this
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publication was just last year.

They Ire just now girding up to procure the

funding to go investigate this, but I think that that~s the

kind of thing that you can see in terms of a change in

patient management that will result in this.

DR. RAMSEY: Dr. Tatum?

DR. TATUM: This gets back to Dr. Love and

yesterday. I think it’s a good for clarification points

that what I understand about how this process is going

forward. This is like doing a step to bring forward

sponsors, and my understanding was that what’s going to go

in the Federal Register is going to be based on what we

basically have here.
.

Therefore, trying to introduce documents or

other information that is not part of this would not

include necessarily in what’s going to go forward.

Therefore, we do need to do, I think, what you’re saying,

so that that information can be included in what I

understand the process to be.

DR. LOVE: Right. We would have to have the

additional literature in-order to move forward to reference

it in the FR notice.

DR. RAMSEY: Dr. Ziessman?

DR. ZIESSMAN: As I understand, we are just an

advisory committee, and the FDA can take our advice or not
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take our advice.

I think that we can give advice to say that we

don’t feel we have the data to approve this

radiopharmaceutical based on what was presented. Many of

us have the feeling there is the data out there and would

say if the FDA would review that data, we think they would

find that this is approvable and therefore take it from

there without having to come back to the advisory

committee.

DR. LOVE: That would be at the committee’s

pleasure. We certainly do intend to review the other data,

but whether it comes back is the committee’s pleasure.

DR. TULCHINSKY: Right. As a note, I would
.

like to make a small one here, that I believe that FDA, as

this process began, I’m talking about two years ago and up

to date, and if you look at the November meeting notes, one

of the potential mechanisms of dealing with this same

situation of non-supported drug application, no sponsor for

the drug application.

One suggested approach was to have an

organization actually review the literature and present

that at the FDA meeting. If you’ll recall the November

meeting in 1998, that was a favored approach, and the

thought back then was let’s see how it works, if FDA would

do it, as a first step and maybe that can be generalized
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later into us professionals doing this with FDA having the

final look-over and checkmark.

I do believe today we are a bit reverting, and

I personally would favor to proceed today with voting on

this question. I do feel that the members have been

irreversibly altered by this discussion, and I1m not

ignoring the comments made by the patient advocate.

I think those comments are very appropriate,

very good, and those comments do pertain to everything

wetve done yesterday, and I’m not saying do it just because

we did it yesterday. I think we did yesterday the right

thing. Let’s do the right thing today is my simple point.

1’11 give the floor to Jonathan.
.

DR. LINKS: Well, it’s up to you to give the

floor to me.

DR. RAMSEY: I;m not sure who wds next. I

think Dr. Hertzberg, actually.

DR. HERTZBERG: But, yesterday”, with all due

respect, I think we had a different standard of evidence.

We had different quality of evidence in terms of what was

presented, and that’s why it was right to do it yesterday,

and that’s why it is questionable whether it would be right

to do it today at best.

DR. LINKS: For all of us who love nuclear

medicine, it seems to me that if the only way the
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literature that we know for 100 percent certain is there

and supports the use of this tracer, if the only way for

that literature to get into the FR is to do the process Dr.

Love suggested, then especially if you love nuclear

medicine, we need to follow that process.

DR. TULCHINSKY: Itls not going to get in

there. The literature will not decide it.

DR. LOVE: No. We will have literature

references listed in the FR notice.

DR. TULCHINSKY: In the FR?

DR. LOVE: Yes, and so the basic --

DR. TULCHINSKY: This entire literature list?

DR. LOVE: Not all of it.

DR. TULCHINSKY: Okay.

DR. LOVE: Those references --

DR. LINKS: Only if we don’t act on it will it

get in there, right?

DR. LOVE: The references that are forming the

basis of the decision would be the ones that are listed.

There are a couple of approaches that we could probably

take at this point in time.

One is what was mentioned. We can not vote

today, look at the rest of the information, bring it back

to the committee for presentations. The other would be

whether or not we wanted to do the review and send it to
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the panel without a full meeting, and each of you can send

back your individual comments to us. That~s another

approach, without actually doing a meeting.

Someone on the committee could review the rest

of the information. Thatts an option. Therels several

ways to approach this without having to take a vote today,

and it seems to us from what we’re hearing, is that there

is a mixed sense on this, and clearly that there are other

data that were not considered, and we’re perfectly happy to

do that.

DR. MALCOLM: May I? We Ire going around in

circles. May I make a motion, please? May I make a

motion, number 1, that this question today be pulled? We

get that answered, and if we can get a vote on that.

PARTICIPANT: Second.

DR. MALCOLM: Okay.

DR. RAMSEY: Discussion? We had the discussion

on whether it should be pulled or not. I guess we vote.

DR. TULCHINSKY: As a preponderant for not

pulling it, I would say for the sanity of this meeting,

yes, that will be fine.

DR. RAMSEY: So the question before us is if we

should pull the question for the present time. All those

in favor?

(Show of hands.)
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DR. RAMSEY: Opposed?

(No response.)

DR. RAMSEY: None opposed.

MR. MADOO: Question pulled.

DR. MALCOLM: Okay. The next is how do we

handle this?

MS. AXELRAD: Let me address that for a second.

I do not think it’s a good idea for us to simply pull

literature together and submit it to you and get comments

back in the mail. I think that this needs a public airing,

especially given the different views expressed by committee

members.

So what I would suggest is that we review the
.

literature. We may ask the Institute for Clinical PET to

provide us a better selection from the literature, and

welll do a review like we did for FDG and ammonia, and we

will present it to the committee at a future meeting.

DR. RAMSEY: Dr. Herscovitch?

DR. HERSCOVITCH: Perhaps we should stress that

the different views expressed by committee members related

more to the process and the evidence that was presented and

not to the nature of the tracer which I am convinced when

we do have the data will demonstrate that it is an

excellent perfusion agent and perhaps just a minor point,

but picking up on something the gentleman said down the
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way, that although there are other perfusion agents, such

as HMPAO and ECD, which have been approved, they really

don’t do the job for at least one of the applications that

was discussed, and that is functional brain mapping as a

prelude to surgery and defining eloquent cortex. That

really can’t be done. So even though there are other

perfusion agents which might do the job in certain types of

cerebral vascular disease, there isnit an agent which does

the job in functional brain mapping.

Finally, not to anthropomorphize this agent,

but Dr. Ziessman did already~ it really is too bad that the

agent is being blamed because of the nature of the

presentation and the difficulty of clarifying the process,
.

but I do have to agree with everybody who did say that they

feel uncomfortable approving it because they feel they

didn’t have the literature, and perhaps I was in a somewhat

better position to be very optimistic because I am more

familiar with the literature as is perhaps Dr. Links and

Dr. Ponto.

DR. KONSTAM: You know, I agree with what wetve

decided to do, and I also agree that I think it would be a

mistake just to send this out and get our comments back. I

think we need to reconvene. I think there’s a dynamic here

that has to be fleshed out, and I think that would be very

valuable.
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1 do think I’m still a little bit stuck, and I

wonder what to do to unstick myself and perhaps other

panelists regarding, you know, defining a little bit more

clearly what is the standard of evidence that we’d like to

see here, and maybe this does exist in terms of criteria,

and we haven’t looked at it carefully enough or thought

about it carefully enough, but listening to my colleagues

around the table, I think we!ve been applying very

different standards across the table, and I think it would

be worthwhile taking a shot at agreeing about what that

might be.

Again, I think the goal is going to have to be

if we$re going to approve an agent for a biologic process,
.

physiologic process, biochemical process, you know, to my

mind, we’re going to need to do that on the basis of a very

strong data set supporting what I will cont$nue to call a

process/outcome link, and that is that if we use a

particular agent to measure a particular process, we’d like

to have some way of coming to a strong conclusion that that

will influence patient care, and I don’t think that~s a lot

to ask.

I think there are a variety of different lines

of evidence that can be brought to bear on that type of

subject. For example, I think to me in this particular

case, other evidence related to the impact of cerebral
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blood flow measurement on clinical outcomes or patient

management with other agents, I think, could come to bear

on this discussion.

So if I were convinced that an agent was the

perfect cerebral blood flow mapping agent and was safe, and

I had an extensive knowledge base that measuring cerebral

blood flow impacted upon patient care in some way, I would

be much more lenient on the clinical data relevant to this

particular agent. I still would like some, but Ild be more

lenient.

So some of these ideas, I think, are worthy of

being fleshed out and written down and agreed upon as we go

forward with the discussions.

DR. RAMSEY: Dr. Tulchinsky?

DR. TULCHINSKY: I was wondering if it would be

appropriate to make a motion to have ICP present the data

for our next meeting. I would like to make that motion.

DR. RAMSEY: Is there a second?

DR. AMENDOLA: Second.

DR. RAMSEY: Discussion? Is that appropriate

or I don’t know what the rules are?

MS. AXELRAD: ICP can certainly make a

presentation. In fact, they made a presentation here. I

think that the FDA would also be making a presentation

because what welre going to be asking you to vote on is our
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assessment of the literature, and what we’re going to be

publishing in the Federal Register is going to be our

assessment of the literature.

So while we could do that, it would be fine,

but I think that we would intend to make an assessment and

a presentation ourselves.

DR. TULCHINSKY: Oh, certainly. That goes

without saying. The point is that why dontt we have ICP

compile the evidence, the one that was lacking today, and

have the FDA review it, just like any other time that you

have sponsored submission.

MS. AXELRAD: Right. That~s what we were sort

of hoping would happen in any event for the drug.

DR. TULCHINSKY: -Well, I would like to

formalize that.

DR. KONSTAM: Well, I think we have to remember

that we are here at the service of the FDA, not vice versa,

that the FDA is going to have to make this decision. As

somebody pointed out, the FDA can in its wisdom choose to

go against the panel under some circumstances.

We’re here serving them. I think what theyrve

expressed to us is their concern that they haven’t provided

us today with sufficient data to help them, and so I think

the onus is on them to decide what they’d like to do to

help us come to our deliberation, not for us to tell them
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how to do that.

DR. RAMSEY: Could you maybe amend the motion

in that way? Something like if they would like a

presentation?

DR. TULCHINSKY: Ifm not sure that it$s

necessary because, yes, we all understand that we~re here

to help FDA, and we’re not serving them. Certainly welre

serving to the public if you look at the things that you

signed when you accepted this appointment, but I think itls

appropriate to have ICP compile the literature in a way

that they feel is complete, and just like any other time,

radiopharmaceutical will be compiled, the literature, by

the sponsor.

It would be fairly common process, and I think

that the folks that know most about this tracer are members

of ICP. Dr. Hertzberg.

DR. RAMSEY: No. My only concern is directing

the FDA to have them make a presentation. I don’t object

to them collecting the information.

DR. TULCHINSKY: Even FDA can make the

presentation. That would be fine. But I think the

information needs to be collected and submitted to FDA by

ICP in the form that they would feel would fulfill our

overall requirements today for the lack of the literature,

and FDA can either choose to have them present it. Again,
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it’s their prerogative.

The point is not whols going to be standing at

a podium. The point is whatrs going to be in front of us

as far as the data is concerned. That is the critical

point, and I’ll leave it up to the FDA to decide how they

wanted it verbalized and flown out from that point on. But

the key is it was felt that the data is lacking. All the

experts is within the realm of ICP. They know all the

data. I would suggest that we give them the opportunity to

compile it, have the FDA review it as they always do, and

decide who wants to present it.

DR. RAMSEY: Can we use that as the motion

then?

DR. ZIESSMAN: ‘Do we need a motion? I mean,

the FDA knows what is needed.

MR. MADOO: Yes, I think it might be of benefit

for just the lay audience, for people reading the

transcript, if Dr. Conti could in a nutshell define what

ICP is.

DR. CONTI: As the President-elect of the ICP,

I probably should be able to do that. This is an

organization primarily of nuclear medicine physicians who

happen to use positron emission tomography. One of the

founding purposes of the organization was to obtain

reimbursement for PET radiotracers and was formed over a

I
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decade ago to do that.

We’re currently involved in a number of

activities, including the working with the FDA to come up

with an acceptable regulatory process as well as approvals

of these clinical tracers.

In addition to obviously Medicare

reimbursement, we’re primarily interested in the primary

sector reimbursement, and so we work with a number of

insurance companies to educate the community on the value

of these tracers.

I would like to actually begin our presentation

for ICP for the approval of this drug by having our two

experts, Dr. Ponto and Dr. Herscovitch, who are here, who
.

are the world’s experts on this tracer use. Dr.

Herscovitch is actually a consultant for this medical

advisory board. He was brought in specifically to look at

these PET radiotracers, one of the leading experts in the

field.

So I~m a little bit astonished that the medical

advisory board hasn’t taken advantage of this expertise in

this deliberation.

DR. LOVE: Right. I think what youlre talking

about now is essentially what we would certainly be

comfortable going ahead and completing the review, getting

the other information. Itfs clear that Dr. Herscovitch and
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Dr. Ponto have additional information, and I’m sure that

ICP will work with them to get those other articles that

they have identified as well, and I think we’ll be able to

bring back another review shortly.

DR. RAMSEY: I think Ms. Axelrad was actually

first.

MS. AXELRAD: Well, I wanted to go back to

several points earlier and address Dr. Konstam’s point

regarding the standards that would be used by the committee

when we we make the presentation the next time, and I think

that one of the things that hasn’t been mentioned at all in

the discussions is the final rule that was published on

radiopharmaceuticals implementing the section of the

Modernization Act that addresses the issues that Dr.

Tulchinsky raised, and in that section, it’s 21 Code of

Federal Regulations, Section 315.5, it says that “the claim

of functional, physiological, or biochemical assessment is

established by demonstrating in a defined clinical setting

reliable measurement of functions or physiological,

biochemical or molecular processes.$t

So it does say that it has to be in a defined

clinical setting, and we have, you know, the draft guidance

document on medical imaging drugs that addresses what is

meant in the rule by defined clinical setting.

So what I am thinking is that by the time we
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finish doing the review of the literature of 0-15 water, I

think we will have also made a fair amount of progress in

finishing up that draft guidance document, and that we may

have the opportunity when we make the new presentation to

clarify some of the thinking in terms of what the standards

ought to be that should be used in evaluating these by the

committee.

DR. RAMSEY: Dr. Herscovitch, did you still

want to make a comment?

DR. HERSCOVITCH: Yes, and this is a totally

personal comment which I feel I have to make. I have to

correct the previous statement. I am not a member of the

ICP, and although I appreciate your comment about my
.

expertise in 0-15 water, I came here and all my

participation here was at the behest of the FDA, and all

the questions that I answered or volunteered answers for

were at the behest of the FDA as the government’s employee.

I am not associated with the ICP as a member or in any way

as their representative.

MS. AXELRAD: Well, maybe either we or the ICP

can take advantage of your expertise in conducting the

further review of the literature. Maybe both.

DR. HERSCOVITCH: Maybe that’s why we have

lawyers, as yourself.

DR. RAMSEY: Okay. Any other questions?
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Comments?

(No response.)

DR. RAMSEY: Well, I want to thank you all. I

want to thank the FDA for a lot of work in putting the

papers before us and doing everything in preparation for

this, and as usual, Mr. Madoo, for getting us all together

for this meeting, and I guess we’ll see you all again, and

have a good, safe trip home.

Thank you all.

(Whereupon, at 11:14 a.m., the meeting was

adjourned.)

FREILICHER&ASSOCIATES,COURT REPORTERS
(301)881-8132



?reilicher 6 Assoc.

.-. -o-

00835:17
0235:19
0586:9

-1-

1.747:17
1.842:20
10,000106:23
10-minute46:22
100-percent18:13
20:622:1522:1722:20
23:4
1009:411:2411:25
10153:11
109:631:432:1541:8
41:944:12
11:14134:10
120-day34:835:3
12034:3
122(a78:25
122.57:15
12278:3
1248:19
1337:1641:541:7
159:610:831:531:6_&=% 32:732:1541:341:9
41:2346:647:548:13
48:19
1642:2045:1348:3
48:13
1738:19
18-year-old57:24
1810:934:2336:11
39:2546:1647:349:18
1980s25:7
198330:16
198425:1926:4
198910:212:2525:6
26:3
199339:23
199513:11
1997371545:1246:18
77:4
199832:2036:2538:15
120:23
199930:1632:2241:18
1:0092:6
1:143:1945:6

-2-

2,000-patient86:7
2-compartment18:4–— 18:7
2.17:158:24
2036:538:3

21 132:15
2331:334:23
2434:19
2548:987:15

-3-

3-compartment18:4
18:8
3-d65:2
3038:1844:687:15
315.5132:16
3135:15
329:3
3445:13
3631:4
3931:4

-4-

4028:2343:11
41739:7
41934:21
4444:11
489:3
4738:18
4835:10
4931:541:21 42:19
43:1043:10

-5-

5010:1128:2045:12
48:987:14 103:18
104:8 106:22 107:17
5235:10
5533:3
5834:23

-6-

6044:12
6534:2344:6

-7-

7010:1142:6
7435:247:5
7943:25

-8-

809:4
8134:22

8230:17
8393:14
8733:12
8943:25

-9-

9082:1787:13
9343:24
9444:5
95-percent11:1512:7
18:10
958:1511:1611:25
109:20
9934:21

-A-

a.m 134:10
abiiity53:1756:6 90:5
103:9
abnormai38:1942:24
43:543:543:2443:25
44:344:544:644;6
44:1244:1244:1349:11
50:6
abnormalities32:12
32:1335:735:935:13
35:1442:550:2450:25
54:854:1268:24100:2
100:3
abnormality39:244:10

abnormally-functioning
31:1649:15
absolutely52:291:3
absorbed8:189:3
abstract41:8
abstracts31:2
accept71:2572:472:5
100:10100:12107:3
acceptable81:1986:14
113:14131:4
accepted29:1133:9
44:2552:11104:9
129:9
according35:6
account72:14
accounted33:17
accumulated8:18
accumulation62:17
62:18
accuracy71:1975:22
105:12105:20105:21
105:22108:7108:10
accuratelT17
accurately101:20
acetate55:5
achieve65:14
acknowledge27:22
acquire18:6
across20:1523:540:10

79:1488:24126:9
Act77:478:478:15
78:21 116:15 122:16
132:14
action11:972:15 82:23
89:389:6108:13108:13
actions53:5 75:11
activate64:19
activation64:1265:21
65:2266:2
activities53:5117:22
131:3
activity66:689:15
actual24:1131:25
47:1950:1056:2072:22
add 111:12
added41:2257:15
addition23:828:18
131:6
additional9:2111:8
61:2119:21
address12:1714:7
18:776:2194:9124:7
132:8
addressed9:2218:9
28:2478:1478:21
105:2
addresses132:14
132:23
addressing18:5
adequate36:388:19
adhered96:596:6

I
adourned134:11
adustment42:11
adudnhtered7:238:18
administration7;24
10:1310:1455:355:8
ado ted25:8
Jad t67:4

aduits8:2124:724:11
26:1026:1526:1837:16
371857:24
advanced57:23
advantage131:20
133:21
advantages13:4
adverse50:10
advice119:25120:2
advisory118:12119:25
120:8131:16131:20
advocate82:23121:7
affect23:2536:21
affected8:6
age-adjusted35:19
agenda6:96:10
agent’s85:22

f
a ents8:715:1119:8
3 :2154:14872097:9
104:17104:21105:10
105:22125:7127:2
aggressive44:1558:15
68:468:869:9
aggressiveness69:4
agree26:2426:25
52:280:23102:9108:6
109:16109:16110:22

Freilicher & Associates (301) 8$1-8132



111:3 112:6 125:14
125:20 125:21

—== agreed 127:12

&
a eeing 16:16 126:10

g 124:10
al 10:2
AMredo 6:22
allow 30:11
allowed 34:6
allowing 53:3
dOWS 66:390:11
alluded58:567:10
99:19
aloud8710
alterations54:16
117:17
altered110:8117:13
11721 121:6
Alzhehner’s54:16
54:18
ambiguity 16:25
amend 129:2
amendments 33:14
33:1635:25
AMBNDOLA 103:22
110:2112719
American10:377:2
77:2
ammonia 8:8 53:21
110:14116:19124:16
analogous 101:9
~dVSiS 28:1533:14

_— 36:1~ 38:1839:1643:19
43:22 103:19
analyze 103:15
analyzed 36:6 100:14
anatomic 79:4
and/or 13:24 16:25
anemia 32:2441:16
44:1749:1356:9
aneurysm 31:962:7
62:1362:1663:4
aneurysms62:362:15
~@Ogr~ 65:24
angiography33:23
34:7

allf%an omas 31:10
al 16:925:15

55:1572:572:1681:7
81:1781:1883:1883:23
97:5105:5112:10
animals 12:1025:11
55:1594:19
&Mltlk 38:14
answer 1615 52:7
66:880:1686:2587:5
8710871388:21 97:12
971797:19972299:3
109:8 109:9 109:23
109:24 110:23 114:17
115:17116:7118:11
answered123:14
133:16_.—___
answering115:24
answers 108:25133:16
anterior 55:2

anthropomorpldze
125:10
anybody 82:16
apart 92:10
apolo@e 26:2560:3
110:2
apparent80:3
appealing49:24
appear80:24
appeared38:2248:2
amea.rs 36:3
a@cabiUty 17:4
87:18
application-specific
9:18
application6:2272:7
76:681:981:1984:6
87:2590:1993:998:12
109:3120:18120:19
applications54:754:9
55:1768:1076:1784:8
93:3125:3
applied25:18103:16
applying126:8
appointment129:9
a reciate 55:1788:14
R?1 :6133:13
appreciated57:17
approach32:537:12
40:2553:1165:872:12
73:1677:2480:1380:14
81:1583:887:2197:4
101:4101:8113:5
120:20120:23123:3
123:6
approached40:8
approaches38:16
68:572:2473:2122:20
approacldng40:4
70:2
appropriate61:22
64:1365:379:283:4
84:988:1789:2100:5
112:9112:10121:8
127:1612720129:10
approvability95:25
100:9
a provable74:20
!1 0:7

a proval74:2475:21
r7 :2188:1188:1488:19
104:21114:23116:18
11619131:12
approvals71:15105:3
131:4
a prove83:2493:12
!9 :1795:1096:14
105:21112:5120:3
126:13
approved29:1176:14
76:”1876:1979:282:13
92:14104:18105:22
110:13110:19111:16
111:19125:2
approving75:799:5
125:15

apt44:8
aren’t 76:776:11
arena 63:2094:23
argue15:1619:18
argument 63:1981:22
85:685:7
arguments 19:15
array103:2
arterial19:22
artery10:1110:12
18:2034:1055:2458:18
articulate 96:9
asking92:24127:25
aspect33:450:563:24
72:1972:2583:15
aspects35:2541:19
72:1486:20118:21
assess30:207?18
89:2
assessed89:4
assesses72:2
assessment 27:21 28:10
29:431:1231:2232:9
33:1334:935:2340:17
49:971:2071:2271:23
75:875:1081:583:5
97:2499:10110:25
113:18 128:3 128:5
132:17
assessments 29:10
30:446:1575:6110:17
asset 85:16
associated 32:12 50:24
65:10133:18
assume 45:3
assumption 51:17
52:752:9
assure 63:11 64:8
astonished 131:19
~etry 45:1945:25
46:4
at-risk 69:12
attack 34:18
attaclcs 33:22
attention 104:4
attentions 99:20
audience 130:17
author 13:24 37:19
44:844:14
authors 16:20 16:24
18:329:16

P
autore at.ion 34:16
avasc ar 64:6
average 9:532:16
AVNl31:965:2465:24
66:3
avoid16:20
aware 16:858:1267:2
67:969:1869:24
awful 84:17
awhile 88:7
Axelrad77:577778:2
78:678:978:1178:13
78:1982:6124:7127:22
128:12132:5132:7
133:20

Freilicher a AS SCIC.

&&! 54:25

-B-

baboons 25:1825:19
bab 115:11

zbac 14:1817:723:12
26:2253:1057:1157:12
59:2160:1266:1467:3
67;7 76:879:2583:13
89:2493:1496:13
101:18 105:10 118:11
118:23 119:7120:8
120:12 120:24 122:23
123:2124:10 125:22
132:4 132:7
background 81:17
backwards 95:24
bad 125:11
balance 50:18
barrier 8:1220:16
23:5
base 29:1530:1563:15
1276
baseline 65:25
basically 26:2528:25
60:570:1770:25 101:9
101:10119:13
basics 26:24
Beaman 108:14 108:15
116:6116:7116:10
116:25
bear 12:212:1868:3
126:231272
beautifd 91:10
beautifully 89:23
becoming 88:13
begin 6:36:1255:22
131:11
behaves 50:15
behest 133:15133:17
belief 83:9
believed 89:11
beIongs 87:6876
Q7:7
&?neflt 41:2244:15
44:2362:481:23130:16
benefits 69:23
benign 61:1363:17
Bergmann’s 13:12
Bergmann 10:212:24
24:2424:2525:825:16
26:326:326:2127:4
103:4
bet 26:2
bias 38:339:1840:19
47:2248:25
big 13:1693:13
biochemical 79:385:2
85:989:889:1089:14
92:8126:14132:17
132:20
biochemistry 79:13
biologic 126:13

Freilicher & Associates (301) 881-8132



Freilicher & .ABSOC.

biological 7:6
biologics 28:8—— biopsied 59:2161:24
biopsy 61:461:20
61:21 61:2364:764:9
117:19
bit 7:753:1556:458:10
59:261:864:866:22
67:126721 75:995:19
99:8 121:3 126:3 131:19
bitemporal 54:19
blamed 125:12
bleed-out 117:19
bleed 61:23
blinded 33:1134:9
38:247:22
blinding 28:1835:25
38:2548:7
blocking 64:13
bloodfbrain 8:1220:15
23:5
blue 14:1617:10
board 131:16131:20
body 7:2550:1584:8
86:2492:15
bolus 19:2132:17
bone 82:21
Bonferoni 42:11
book 82:6
bothered 88:16
bottom 35:20
brain 12:11 12:1312:16

_—- 20:1320:2525:925:11
27:931:1641:646:14
46:1946:1946:2147:11
49:1650:754:1758:2
58:1461:1261:1761:25
61:2563:463:1564:18
64:2064:2271:882:12
82:1984:11 125:4
125:9
Breier 45:12
brief 7:4
briefl 33:836:2345:10
brin~g 6:686:21
89:2491:14118:23
broader 73:14
brother 68:15
bulk 72:6
burden 84:22
bureaucracy 7720
business 85:2
bypass 39:4118:24

-c-

calculate 13:8 17:15
calculated 10:4
calculating 13:14
calculations 1716

--—. 26:926:15
cancels 98:18
cancer 117:4
capillary 20:620:17

20:2122:1323:6
Carbon-1 155:5
cardiac 31:2
cardiology 10:3
C~diOVIMCldW59:16
60:15
careful61:2061:24
carefully-controlled
72:5
carefully82:3102:23
126:6126:7
carotid33:2334:2
34:692:3
cast 105:9
categories 28:2531:9
40:240:242:2443:22
76:1376:18
categorization52:18
Category42:1442:16
42:1743:2344:1145:11
76:976:9110:25
caught 104:4
causes 89:13
caveat 9:14 9:14
CBF 97:398:1398:16
98:17
cell 31:1032:24 41:16
44:1749:1352:1452:15
52:1656:956:235719
58:1658:2066:1766:22
67:567:2268:292:20
110:4110:7117:2
center 33:11 88:25
centers 64:22
central 25:22 89:23
cerebellum 63:24
certainty 108:8 108:12
cetera 106:2 118:22
CGMP 89:10
chair’s 96:16
chair 118:9
challenge107:10
challenged74:10
challenes65:465:6

ithan e 48:2048:21
!105:1 105:14106:7

107:18107:21108:7
108:9117:21
characteristic15:8
characteristics7:67:13
9:1011:3
charactedze108:8
characterizing108:4
108:11
cheated76:21
checkmark121:2
chemotherapy-type
68:5
Chi42:10
child58:1358:2058:23
68:14110:6
cldldren 24:926:7
52:1752:1756:1256:16
56:2157:357:558:3
58:468:1268:1468:19
68:20

Cho 27:25
choices 78:17 105:15
choose 37:9 113:22
128:19129:25
chose 37:12
Choyke 80:2180:23
83:1390:18111:6
circles 123:12
circumstance 86:5
95:19 100:8
circumstances 100:12
128:20
cite 83:19
citrate 89:9
ckdrn 71:20 76:3
132:16
chdrns 71:22
clarification 119:8
clarifications 24:20
ckr@ 21:2 116:9
133:5
chwifying 125:13
chwity 7:21
classical 54:18 55:23
64:18
clean 96:4
clear-cut 109:9
clear 33:13 33:1738:2
38:638:2440:1742:7
46:951:1752:981:23
92:1992:22 113:8
118:6131:25
clearance 8:10
cleared 8:9
clinical-based 81:8
clinically-meaningful
32:7
clinically-relevant
46:993:9101:5
ClilliCi@ 54:8 86:2
871190:2092:9100:13
105:6105:24110:19
clinician’s 17:4
C~Ci~S 67:17 “
closer 44:2 8716
closest 92:6
co-author 26:8 26:14
co-efllcient 10:21
co-registered 478
48:10
co-registration 48:19
Code 132:15
cognitive 42:4 44:10
co

P
t 66:4

co erent 83:8
colleague 19:20
colleagues 64:15
126:7
collected 129:22
collecting 129:19
collective 33:13
College 10:3
colloidal 23:16
Cohlmns 43:4
combination 31:18
31:19

combined 44:444:7
COmfOrt 74:22 75:2
75:5 114:14 114:15
comfortable 114:16
114:19 115:16118:9
131:24
commend 53:4
comment 70:23 80:22
83:486:1893:2594:3
94:1695:1298:799:13
102:10 102:16103:22
111:6133:9133:11
133:13
conunents 29:2431:20
50:551:266:1471:12
73:1776:2283:1284:2
84:2196:1799:14
104:11 111:20113:9
121:7 121:8 121:9
123:2124:9125:22
commercial 94:25
committee’s 73:12
120:10 120:12
committee 53:3 66:12
82:283:1484:3104:16
104:24105:11 110:12
113:10113:2211715
118:8118:12119:25
120:9122:24123:4
124:11 124:17124:20
132:9133:7
community’s 50:5
community 77:14
82:883:2584:13131:9
companies 131:9
compared 10:825:21
39:845:2155:556:4
compares 42:23
comparison 43:17
43:2147:2
comparisons 42:11
45:246:755:10
compartment 10:5
10:5 14:614:241425
15:2315:2416:316:4
17:1217:1217:2318:3
18:1219:12 19:17
compartments 23:17
compete 105:25
competing 105:15
compile 128:9 129:10
130:10
compiled 129:12
completed 6:1034:22
34:22
completing 131:24
complex 45:13
complicate 23:13
com Iicated 59:14

J63:1 81:11
complications 32:24
comply 15:17
composite 42:21 43:5
compounded 114:21
compounds 54:4
compromise 85:8 85:24

Freilicher & Associates (301) 881-8132



Freilicher & As80c.

86:396:10
compromised 58:11

—. computer 53:18
concentration 20:4
21:1222:823:6
concentration 21:5
concept 73:23 74:24
104:23
concern’s 88:17
concern 75:1693:11
93:2594:294:694:7
94:9 128:22 129:17
concerning 98:7
concerns 24:1450:20
79:21 93:19
conclude 24:3
concludes 66:7
conclusion 24:1732:20
50:22 126:19
concordance 57:9
concordant 47:12
concur 26:20
condition 113:14
conditional 113:13
conduct 69:19
conducting 69:19
133:21
confer 31:21
conferred 38:13 44:4
confidence 101:21
10719 108:4
confident 101:7 101:13

-—= confkmed 45:9
confused 11:15 70:6
confusion 93:16
congratulate 66:18
Con ess 76:2477:15

r78:2 81:381:25
conjunction 7:11 33:21
98:16
consent 43:13
conservatively 59:25
considerably 26:16
consideration 80:18
considerations 9:22
11:9
considering 29:18
111:21
consistency 28:13
consistent 40:2459:12
59:2260:960:10111:18
constant 16:3 1714
20:11
constantly 13:20
constants 23:11
constituent 7:25
consultant 131:15
contain 49:3
contahed 42:22
contend 98:23
content 20:3 81:20
context 14:19 76:7

~ 105:13
Conti’s 107:3 111:3
CONTI 53:253:266:10
66:1569:2480:883:11

83:1289:6 104:10
104:11 110:2 112:14
117:9 117:11 117:11
130:18 130:20
continue 74:24 116:22
126:16
contrary 73:21
contributions 41:17
control 10:10 17:23
23:1133:2534:2436:12
39:739:1846:551:15
52:14
controls 34:23 38:19
45:1446:1770:12
conundrum 99:4 99:5
99:8
conventional 68:25
conventions 105:23
convinced 124:22
127:4

!?
convincin y 81:18
convolute 38:24
coo erative 43:14

rCOD ed 102:25
CO~y 25:23 25:25
103:7
coronary 10:1110:12
18:20
correct 15:216:18
1717 18:2121:2522:7
22:925:427:778:10
107:15115:6133:12
correction 12:23
correlate 56:2070:5
correlation10:2110:22
45:745:2445:2546:3
46:3
correlative115:14
cortex46:1248:15
125:5
cortical59:1166:6
cost 106:15
COStS106:16
couple26:2343:9
64:116718122:20
course40:640:858:18
61:762:1464:2068:16
93:23117:17
cover 7:511:8
create 74:25
creative 77:24
criteria 33:1534:3
34:835:238:2176:2
91:391:4100:17103:11
103:13126:5
CtidCd8:21104:8
116:4130:4
crosses 8:12
CT 33:2376:16
current 52:1987:6
currently 104:18
131:2
cut-off 106:19
CV 82:17
CVA 42:1543:243:24
cyclotron 7:18

-D-

dangerous 54:4
data-driven 88:2
database 28:1932:21
49:549:570:2373:7
73:880:19
databases 71:6
date 120:16
day-to-day 117:22
deaf 77:21
deaLing 63:8120:17
dearth 104:7
death 34:20
debris 59:23
decay 7:14
decaying 716
decays 50:18
decent 75:2
decide 86:11 122:7
128:24 130:5 130:11
decided 102:7125:21
deciding 98:13
decision 92:1398:6
111:23122:19 128:18
decisionmaldng 111:5
decisions 99:17110:20
declare 93:5
decreased 59:662:12
decreases 20:25
defect 42:1442:20
56:3
defensive 74;2 79:20
deficit 55:25
deficits 571065:10
define 14:1415:715:10
16:2133:2389:15
130:18
defied 19:2019:22
20:645:1845:20132:18 “
132:21 132:24
defines 79:6
defining 125:5126:3
definition 14:23 15:3
15:1821:422:2140:4
degradation 89:10
degree 72:690:24
90:25 101:21 109:4
109:11
delay 46:22110:3
deleterious 8:4
deletes 73:14
deliberation 128:25
131:21
deliberations 114:13
delta 19:21
demands 85:4
dementia 54:10
demonstrate 95:9
124:23
demonstrated 83:7
demonstrates 49:10
demonstrating 86:23

87:2 132:18
demonstration 75:17
DEMRI 16:11
de~endent 14:3
de~ending 12:22 12:24
64:20
depends 21:1521:20
22:25
Derdeyn 36:2337:23
51:1152:3
derive 81:23
derived 32:938:442:22
descending 10:12
describe 76:18
deserves 103:20
detail 12:20
detect 56:6
detected 68:25
detection 29:1941:23
determine 30:539:17
40:184721 73:9
deuterium 19:7
devastating-looldng
6719
devastating 56:14
58:4
develop 32:25613
73:5 113:16
developing 29:9
diagnosis 61:1162:2
62:2163:1163:1776:15
79:791:597:2599:7
diagnostic 41:1770:4
71:1875:2276:97724
87:20 101:6105:12
105:20105:21 105:22
108:7108:19108:20
109:2 117:14
die 65:18
difference 14:1939:10
40:1040:1467:2577:17
85:590:21 105:24
110:51165
differences 12:1415:11
39:1140:3
different 12:11 13:14
16:1021:837:342:13
472349:451:1451:16
51:1851:2051:2460:25
72:1472:2473:273:2
74:1275:2576:276:13
80:984:2585:686:20
89:790:1198:16103:20
103:21 105:16107:4
115:23 118:7118:15
121:19121:20124:11
124:20 126:9126:22
differential 61:1163:17
differentiate 16:10
differently 13:12
difficuhies 71:17
diffiCUky 125:13
diffuses19:13
diffusible8:11
di est 114:5
d emmaa 11622

Freilicher & Associates (301) 881-8132



Freilicher s Aseoc.

diluted 7:19
dhnension 57:16

——= dipyridamole 10:13
directldirect 43:16
directed 76:2487:13
117:8
drecting 129:17
disagree 16:2296:25
109:16
disagreement 108:10
discordance 58:6
discreetly 14:14
diSCUSS9:2112:433:5
33:879:2284:1886:19
98:10
discussed8:724:15
28:1228:2336:2337:22
39:1947:1647:2450:8
85:1587:2288:17
113:11125:4
discussing 9:2384:16
84:1786:1389:2494:7
98:20107:2
discussion 11:714:20
16:1929:1353:655:16
55:1766:1272:1073:12
74:1476:2176:2379:17
79:1884:1985:21
100:7100:16103:20
106:15 111:7117:15
118:4118:14121:6
123:17123:171273
127:20
diSCUSSiOllS 16:21
17:25 19:1671:18
105:3 127:13 132:12
disease-based 71:19
Disease 29:1929:21
31:937:1337:1554:16
54:1856:1456:2357:16
57:19572058:458:16
59:1659:2560:1565:18
66:1766:2367:1667:22
69:472:879:379:5
79:879:879:1581:12
97:21. 98:299:7125:8
diseases 79:149716
98:2
disintegration 79:9
disorder 37:143725
57:370:16
disorders 32:1454:10
display 56:1863:2
displaying 68:24
distinction 15:13
104:15
distinguish 15:10
distribution 21:21
23:1254:19
disturbing 84:1984:22
division 27:25
document 72:1179:22
82:294:19100:13

.——= 132:23133:3
documented 81:16
documenting 85:4

documents 119:14
dog 90:590:10
dogs 10:10 10:10 10:10
10:10 10:13
doppler 110:18
dosage 89:2
dose 8:189:39:49:6
32:1542:6
doses 32:1532:16
32:1742:948:9
dosirnetry 7:88:17
8:19 11:4 19:1024:7
24:924:1024:11 26:6
26:926:1026:1526:17
30:22
dots 14:1617:10
draft 28:929:882:3
132:22133:3
dra

s
g 102:21

dr
#

62:8
drama tally 75:25
dlllStiC 114:23
dHIStiCdy 23:20
drawer 93:13 102:19
driving 56:15
drug 8:11 15:2154:17
75:2185:2589:389:6
89:789:1289:1789:19
90:1990:2193:1795:24
114:16 115:16 117:7
120:18120:19 128:13
131:12
drugs 28:728:929:10
31:1931:2276:1483:17
83:1988:2588:25
116:18 132:23
dual 14:10 14:10
Duncan 47:25
duplicate 41:7
duplicative 92:18
duration 45:2245:24
46:4
dwell 13:1316:14
dynamic 125:23

-E-

ear 7722
EC/IC 39:18 118:23
ECD 82:13 125:2
echo 83:3
edema 23:23
educate 66:22 67:21
131:9
EEGS 45:14
~ectiveness 6:13
271428:750:2270:9
82:15 106:16 109:11
efficacy 27:21 28:3
49:9

I
e ection 80:6
e ectrical 46:19
elevated 62:7 63:16
eliminate 48:25

eliminated 34:8 61:15
eloquent 46:12 47:10
48:1564:22 125:5
embrace 90:11
emission 41:17 99:24
130:23
emits 7:16
emphasis 21:6
emphasize 89:18 90:23
em Ioyee 133:17

(fen eavors 109:12
ended 75:23
energy 716 109:12
enhance 60:22
enhanced 60:20
enhancement 58:21
59:18
enrolled 43:10
enrollment 35:4
entered 33:15 35:21
entering 35:11
entirely 38:6 42:7
51:1752:9
entities 62:22 81:14
entity 61:13
entry 33:15 34:334:8
35:238:21
epilepsy 31:931:10
54:10
equal 52:9
equally 20:4
equilibrate 20:15
equilibrates 23:2
equilibration 19:25
19:2523:323:5
equilibrium 32:17
42:8
e’qtivalency 105:4
erections 89:13
error 36:18
essence 23:8 81:9
81:12
essentially 17:8 18:23
19:524:324:1762:10
70:11 131:23
establishing 28:6
et 10:2 106:2 118:22
ethnic 36:20
etiologies 16:13
European 26:12
evaluate 48:7
evaluated 37:15 38:20
46:1880:8
evaluates 72:3
evaluating 29:9 83:19
133:6
evaluation 42:10 48:6
evaluations 110:15
event 42:18 56:2 64:15
128:13
events 50:10 57:25
Everybody 14:3118:13
125:14
evidence-based 74:13
evidence 28:7 67:24
72:674:774:874:8

75:3 7&12 76:276:17
81:881:1390:390:4
90:2090:2490:2591:5
92:796:5 110:10 111:8
111:9 114:13 114:24
121:19121:20124:21
126:4 126:23 126:25
128:9
evident 32:15 88:13
exactly 38:5 63:8 78:5
78:8
examination 93:8
exarnhe 92:11 92:11
92:12
example 7:9 1724
21:2429:731:1338:9
56:2357:17571858:8
62:1662:1763:1363:21
65:565:2065:236716
68:668:1368:1569:7
71:1781:990:1790:24
91:391:991:2291:25
91:2595:239711
100:11 100:20103:5
105:18 110:8110:18
112:15116:16117:12
126:24
examples 44:1653:12
53:2155:2356:1058:5
62:364:2568:1181:17
83:2083:2090:991:10
91:17112:18
excellent 97:189720
103:17 113:2 124:24
exce tionally 102:15

t%exci g 92:20
excluded 78:15
Excuse 96:15
exhibits 79:9
exist 126:5
exists 111:13
exit 22:10
expanded 112:14
expectation 4723
expense 109:3
exuert 68:2 111:14
exfiertise 131:20 133:14
133:21
experts 6:5 99:8 111:8
112:15130:8131:13
131:14131:17
explain 14:18
explicit 30:7
explicitly 45:6 107:25
exposure 8:21 9:2 9:12
exposures 50:19
express 107:18
expressed 93:16 124:11
124:20128:22
expressions 74:11
extensive 55:15564
56:857:2058:1059:9
62:1062:1983:20
127:6
extensively 57:2 61:23
extensiveness 65:13

Freilicher & Associates (301) 881-8132



Freilicher 6 kneoc.

extracarotid/intracarotid
—-- 39:4

extracelhdar 14:6
14:25 15:24 17:12 18:3
extracted 11:1620:2
extracting 11:24
extraction 8:13 8:14
11:1512:712:1818:11
18:13 19:2 19:3 19:20
20:720:1020:1620:18
20:2220:2422:222:15
22:1822:2023:423:7
23:933:2034:1437:22
38:1039:2340:2398:15
98:1998:22
extmctual 63:10
extrapolated 26:7
36:10
extrapolating 81:13
extmpolatfon 8:20
24:830:1150:6
extrapolations 26:11
extreme 74:11 74:21
extremely 62:24 74:4
84:1985:2596:2098:10
98:23 100:21 118:14
extremes 74;23

-F-

.-=
F-18 8:841:23
fabulous 66:20
face 88:20
factor 46:8
factors 12:2312:23
26:2327436:636:20
factual 51:8
fair 59:2273:2283:8
101:24133:2
fairly 57:881:285:10
92:16101:21 103:25
111:7115:13129:14
fallen 7721
fallin 162076:8
fami&l 69:3
famihr 125:18
families 68:13
family 68:1868:21
68:22
farther 38:11
fashion 55:7
fast 18:618:1018:12
favor 121:4123:24
favored 120:23
FDA’S 71:2593:393:5
FDA 6:1253:1771:9
71:1475:977:2084:4
84:22 86;24 88:992:24
94:495:1897:499:8

.-=. 100:24102:15103:6
104:2104:9104:13
119:25120:6120:14
120:22120:24127:24

128:10128:17128:18
128:19129:7129:18
129:20129:22129:25
130:5130:10130:15
131:3133:15133:17
134:4
FDG 8:814:1241:23
41:2343:743:844:4
45:1753:2154:1955:24
56:760:861:661:10
61:1862:662:1162:16
62:1864:267:5124:16
Federal119:12128:2
132:16
feeding62:8
feels80:17
fields 47:285:15
me 93:12
finance-intense 109:12
finding 40:1660:19
84:18874
findings 56:1958:10
60:966:2467:23 100:22
110:10
fln er 46:24
fin?Shhlg 133:3
first 6:96:106:147:5
11:1612:713:17 18:20
18:21 19:219:3 19:14
21:1224:631:1233:2
66:1866:2386:1690:14
95:12 102:13 118:16
120:25 132:6
firstly 96:19
fitting 1082
flavor 67:15
fleshed 125:24 127:12
flight 92:6
=&4524

floundering 108:15
112:23
flmvlhigh-volume
21:10
flOWIl130:6
flOWS23:323:4
fludeoxyglucose 97:9
fluid 15:21
focus 28:431:2154:11
55:16105:3 105:7
105:12
focusing 30:22104:25
folks 129:15
follow-up 34:438:22
follow 6:2328:269: L4
88:2 113:22 116:22
1175122:5
forget 9713
formalize 128:15
format 28:2
formed 28:939:6
130:25
forming 122:18
formula 12:21 12:24
12:25 17:1624:2326:21
26:25

fonmdas 13:729:5
72:17
formulation 9:17
forth 16:2379:13
116:17
fortunately 90:8
forum 74:12
forums 74:1075:4
foundation 39:1355:18
83:19
foundations 28:10
founder 25:2
founding 130:24
FR 119:22122:3122:9
122:10
fraction 8:1419:20
20:2423:932:334:15
37:2238:1039:2356:12
80:698:1598:1998:22
106:6108:6
fractions 33:20
frankly 84:18
free 113:10
fudge 12:2326:23
27:4
hdfill 129:23
full-scale 43:3
fdy 39:1940:1540:18
45:1847:1647:24
functional 29:229:8
31:1570:871:2071:22
71:2373:23 74;24 75:6
75:875:1076:2577:11
79:2381:581:1987:25
90:2125:4125:9132:17
fllllCtiOIIS132:19
ijmdamental 12:14
funding 104:5104:6
119:3
future 37:545:854:3
71:1581:4124:17

-G-

gender 36:19
generalized 120:25
generated 83:25
gentleman 23:20
116:23124:25
George 64:14
gets 79:25119:7
girding 119:2
giving 98:8
glad 66:7
glioblastoma 60:14
60:1861:663:22
global 10:13
glucose 55:1156:5
5?7 57:9572158:6
59:459:959:1163:3
63:14
goal 70:4 126:12
goals 75:11
goes 15:1916:419:23

20:1823:723:1272:9
79:10128:7
gold 25:21
gonads8:22
government’s133:17
grade63:468:16
gram 10:1910:21
graph10:17
gray47:9
@O& 63:10
~OUll16:925:1631:12
35:1636:1736:2437:6
40:540:741:746:5
51:1251:2452:14
118:22118:24
grouped31:834:11
35:6
grouping 42:14
groups 35:535:940:11
42:1243:2152:1770:14
70:16

F
Ow 95:4
rubb’s93:23

Grubb 32:2033:733:9
36:2437237:2338:17
39:1340:351:1191:25
92:1795:398:898:22
104:3 110:22118:22
guess25:1052:15
69:1770:774:2185:20
91:2391:2394:6101:17
114:20115:2123:18
134:7
guidance 28:828:9
29:971:1372:1175:20
79:2282:4132:22
133:3
guidances 28:6
guide 46:14
@ded 46:19
~6$ohes 116:17

gUyS71:22

-H-

half-lMe Z15 8:24
53:24
Hammes 114:3 114:4
hand 20:1949:2350:14
91:1593:2398:12
handle61:9124:6
hands 123:25
happen 57:2568:19
116:18118:18128:13
130:23
happenhg 44:971:16
happens15:25
happy 111:8123:9
Harrison’s88:3
Harvard 16:6
hasten 111:11
head 77:6
health85:3

Freilicher & Associates (301) 881-8132



Freilicher & Assoc.

heart 12:1012:10 12:12
27:554:2454:2584:3

—-- 84:1090:590:10 110:14
helped 60:1785:19
86:19
helpful 64:1090:20
91:11 91:1395:16
118:15
helps 62:1962:2463:7
hemis heres 56:25

Ihemo ynarnic 32:13
35:1239:250:25 100:2
hemodynamics 34:10
35:8
hemorrhage 10:14
Hence 16:18 19:17
21:5
HERSCOVITCH 19:19
21:1521:1821:2021:25
22:322:722:922:12
22:1622:1922:2524:19
25:525:1426:2273
27:893:1496:1696:17
124:18124:19 131:13
131:15 131:25 133:8
133:10 133:23
Hertzberg 118:16
118:18 121:17121:18
129:16
hey 114:22
Hi 11:12
hifdk4!low/low-volume

----- 12%! 21:9
high-grade60:13
high-Utity55:20
ldgh$isk69:13110:25
high-tech53:17
high+olume/low-flow
12:13
hi@y 14:261:25
historic 39:739:18
history 42:1654:13
59:1561:5
HMPAO 54:1582:13
125:2
holding85:24
hole l&21
homework 94:8
homogeneous 19:12
37:16372461:3
hopefully54:3
hoping128:13
Hotllne116:8
Hotul88:788:2388:24
huge 76:381:281:11
human 16:928:789:17
humans 79:989:4
89:1595:7
hundreds71:793:13
h dmstatic 23:16
dydroxy68:6
hypermetabolic64:3

——— hypertension89:13
hypametabolic61:11
hypothesis30:938:8
39:946:1048:548:8

89:5
hypoxic 42:1742:18

-I-

ICP 30:1431:870:19
71:11 104:13 127:16
127:22 128:8 129:10
129:16 129:23 130:8
130:19 130:20 131:12
132:2 133:13 133:18
133:20
ICRP 8:20
idea 89:2 102:4 124:8
Ideally 22:3100:24
101:2
ideas 127:11
identical 21:13
identification 46:8
46:13
identified 28:1629:5
30:1230:1430:1831:7
33:1433:1633:1833:23
34:736:638:1639:8
40:1541:4471047:11
48:1650:1252:2068:22
89:23 132:3
identify 28:2038:19
41:2549:1559:1986:3
110:24
identifying 48:1469:12
ignorance 85:1486:19
ignorant 11:14
ignore 70:11
i oring 121:7
w 80:4
illness 42:16
illustrations 66:20
imaged 46:22
images 43:543:643:7
43:1043:1844:847:10
472248:1454:2555:4
55:655:1955:2055:25
56:356:457:757:7
60:3
imagine 20:13
Imaging 8:310:613:18
14:1014:1014:23 16:13
1710 17:20 19:828:9
29:429:931:1931:20
33:2138:2348:1049:5
54:2156:1768:2574:17
75:2181:2382:482:7
84:1399:25 104:19
104:21 104:23 106:5
110:14 110:16118:3
132:23
impact 36:767:17
69:2075:585:1185:22
91:21 101:5 101:7
101:15 107:2 107:6
111:4 126:25
impacted 101:22
112:18 127:7

impacts 107:7
implementing 132:13
important 14:2041:19
67:1389:18 104:15
111:4
impOrtiiXlt@ 69:22
impossible 20:7
improve 65:19
improved 56:5
improvement 44:19
improving 109:11
impurities 9:17
ina pro riate 100:6

IVinc ude 29:836:19
103:24 119:18
incomplete 65:12
incorporate 26:24
incorporated 26:23
independence 37:8
independent 35:19
36:19
index 45:1945:25
46:4
indicate 32:10
indication-based 76:3
Indication 28:2529:2
29:829:1729:2029:24
36:1536:1670:873:6
73:1473:1573:1973:24
74:475:1476:1076:25
77:1079:1579:2379:24
82:2587:1389:1090:2
90:490:1390:1491:5
92:292:292:893:18
94:18 105:20 105:20
111:4
indications 29:1154:8
73:2576:1390:12
108:25 112:5 112:20
individually 115:21
infants 8:2026:9
infarct 33:24
infarcted 58:2
infarction 55:255:24
56:756:1958:958:18
59:260:2561:1261:16
infilrCtiOllS57:22
inferior 63:24
influence 67:2067:23
106:18 126:20
influenced 106:24
influences 69:2274:9
influencing 92:22
information 9:1514:15
24:1028:1430:330:8
30:2038:239:1639:18
39:21 42:2147:2049:3
49:1449:2150:952:12
64:1067:1071:1080:10
89:989:19105:25
108:16108:17108:21
109:14 109:19 112:9
112:16 112:17 113:11
113:16 116:14 117:14
119:15 119:18 122:23
123:5 129:19 129:22

131:25
Inherently 83:17
inhibits 89:9
initial 103:5104:20
irdtidy 76:16
inject 18:19
injected 10:650:16
Injection 6:137:20
11:525:2128:530:19
99:23 113:25
input 19:21 19:22
insane 90:18
insert 75:1087:487:12
insist 76:576:10
insisting 76:8
instance 14:1219:10
23:22 106:3
instantaneous 18:2
19:8 19:12
instantaneously 19:13
Institute 124:14
institution 70:15
insurance 131:9
inte ty 96:7

rinte ectual 103:9
intelligence 42:442:24
43:343:343:1243:15
43:1843:2444:3
intend 78:20 120:11
128:5
intended 31:2031:21
79:779:12
interactions 53:7
interchangeable 29:18
interchangeably 29:15
interchanged 13:20
Interest 38:2064:23
interested 29:2350:4
73:11 131:7
interesting 58:1960:16
61:1477:2581:2292:21
interestingly 64:5
interject 118:4
intermediate 34:15
internally 8:19111:18
interpretation 33:11
55:2175:16
interpretations 42:2
116:21
interrupt 14:1715:5
interru ting 18:14

al’interv 107:19
intervention 85:25
intracarotid 25:21
intracranial 63:5
intrao erative 46:19

d!intra ecal 58:23
intravenous 7:2318:24
55:7
introduce 9:16119:14
intuitively 49:24
investigate 119:3
investigation 96:11
investigator 36:24
37:6
ipsilateral 34:1935:18

Freilicher & Associates (301) 881-8132



Freilich.sr L ASSOC.

lQ 44:1244:1945:7
46:10

.——. irreversibly121:6
ischernia32:1333:4
50:2556:657:2258:7
59:959:1269:11
ischemic31:1331:13
32:2132:2233:233:22
34:1740:2041:541:19
49:1056:257:25
isolate70:13
isolated98:3
isotonic 7:20
isotope53:23
issues 18:528:1930:22
72:1079:22 117:2
132:14
items 6:10

-J-

Jain 16:616:7
JAMA 32:2095:3
Jonathan87:2412
Iournd 10:226:12
26:13
judged75:22
judging76:2
judgment87:888:1
93:2109:18

——-= jum 57:1299:18
&jus cation 82:24

jusdlied50:6

-K-

:13

keeping 117:16
Kety’s 26:25
Ketv 10:525:226:21
26:~3
key 32:1933:733:9
35!24 37:1139:1440:20
41:1254:883:15 130:7
kidding 64:14
kids 52:1556:14
kinds 116:22
kiIletiC 24:2325:8
25:18
khletiCS 8:5
knot 49:3
hlOWill 63:693:15

!/knowle ge 672108:22
114:21 118:181276
knowledgeable 115:5
115:6115:7
kllOWl 7:858:2572:16
86:686:7
knows 14:3130:15

— Konstam’s 132:8
KONSTAM 11:11 11:14
11:19 11:21 12:3 18:14
18:1718:1918:22 18:24

19:221:1121:1721:19
21:2322:522:822:10
22:1422:2251:851:11
51:1451:1951:2352:5
52:1366:1567:1469:17
73:2184:1589:2290:18
91:791:894:294:6
94:1094:1394:2195:14
95:16100:4106:10
106:14125:20128:16
Kuwabara 37:13
Kyong 27:25

-L-

lab 26:4
label 73:1076:1593:3
104:18
lacked 46:9
lacking 116:4 128:9
130:7
Lancet 39:23
language 47:547:12
largest 70:20
Laura’s 114:18
law 84:21
lawyers 133:24
laying 39:13
leader 27:25
leading 131:17
leak 14:2414:2517:13
leakiness 15:2 17:11
18:223:9
leaks 14:615:23 17:14
18:1018:12 19:9
Leander 6:4
leap 85:17
learn 61:8 112:4
legalistic 111:21
legalistically 111:24
legislation 7715
lenient 127:8 127:10
lesion 59:2160:21
61:261:361:462:9
62:2062:2363:1063:25
64:564:664:2164:23
65:2165:25
lesions 57:1357:19
61:762:463:663:23
64:2
Let’s 6:2 17:795:23
106:3 107:17120:24
121:12
leukemia 58:2058:24
82:22
level 74:2275:275:5
82:885:2586:14 107:2
114:14 114:15
levels 75:3
life 65:19 109:5 109:12
ligand 9:11
light 86:1688:7

$
Ii ts 53:1566:14

elihood 42:8

Likewise69:5
limit 82:25114:2
limitation 85:16
limitations 13:2 16:13
24:4
limited 72236:14
82:1984:7
linear 20:20
lines 109:21 126:22
link 101:10 101:19
126:17
LINKS 14:1715:5 15:7
16:1671:1375:1589:21
89:22105:8105:9
106:13 107:16 121:14
121:24122:16125:18
listed 36:22122:9
122:19
listening 46:2546:25
74:2 118:7 126:7
lklthl 48:17

&liter y 71:793:13
115:11
literature 7:27:109:15
13:21 16:1919:624:5
26:1027:2028:1730:12
32:1041:449:764:17
70:370:770:1171:19
86:2590:897:898:25
99:23 100:24 104:12
104:14112:16113:24
114:7 117:12 118:2
119:21 120:21 122:3
122:7 122:8 122:12
124:9 124:14 124:15
125:16125:18128:3
129:10129:12129:24
133:22
loathe 105:17
lobe54:1963:2564:4
localization31:11
41:647:6
location66:4
10@StiCal99:8 -
look-over121:2
100kS10:2343:656:3
81:9102:23
low-density60:21
low-grade60:2461:12
61:1961:2561:25
hunp 37952:11
hun ed 42:12

\hmc 26:2
lung54:25
lungs8:22

-M-

Maboob 27:24
machine 18:6
Madoo 6:4 124:4
130:16134:6
magnitude 51:20
114:15

mail 124:10
midn 56:1598:14
mainly 24:7
major 24:22 26:19
77:17101:7
MALCOLM 123:11
123:16 124:5
malignancies 62:25
malignancy 59:17
60:1160:11
malignant 63:18
manage 118:2
management 36:15
48:2167:1890:21 9725
106:5 106:7110:8
117:13 11716117:17
118:21 119:5 127:2
managing 85:19 11%22
mandate 81:3
manifestation 79:8
manifestations 79:3
manufacturing 9:16
manuscript 117:25
map 98:5
mapping 31:1532:25
33:341:341:2046:20
64:1865:270:1171:8
125:4125:91275
maps 971897:20
Marchal 39:22
Mark 96:25
marker 10:24 11:6
14:6100:9
marketed 76:14
marketing 79:2
marrow 82:21
mass 59:18 60:20
matched 56:2
material 104:7
mathematical 16:8
matters 13:723:13
maxhnum 42:6
meardngful 101:22
107:22
meaningfully 100:15
meant 18:11 25:13
47:9132:24
measurable 23:19
measure 13:23 14:4
15:915:1215:1417:14
17:1519:1825:632:11
33:2050:2370:1072:17
82:1182:1682:2490:5
97:1598:1498:1898:21
99:25 101:14 101:20
102:5 108:19 109:16
114:8126:18
measured 34:13 40:5
98:15
measurement 10:7
14:5 17:1731:2572:22
1077 132:19
measurements 10:8
49:1149:1498:4
measures 25:2037:22
72:290:2

Freilicher & Associates (301) 881-8132



?rellicher & ,4rJsoc

measudng 10:2411:6
15:2297:3101:11

—...— 101:15127:6
mechanism 11:972:15
82:23113:16
mechanisms 120:17
medical 28:829:9
38:2248:2175:20
109:21131:15131:19
132:23
Medicare131:6
medication 87:19
medications 87:11
109:13
Medicine 26:1226:13
54:1471:2174:774:8
74:1377:1487:20
121:25 122:5130:22
meeting 102:20 103:12
118:12120:16120:22
120:23 123:3 123:20
124:17 127:17134:7
134:10
meets 99:2 102:6
mega-electron Z 17
meningioma 62:25
63:763:15
Meningiomas 62:23
63:2
mention 36:5 64:11
68:10
mentioned 17:22 21:6
28:429:531:1733:6

.—- 36:841:1241:1849:17
49:2151:1253:2054:6
58:1771:1172:1583:13
98:24 122:22 132:11
merits 36:17 111:18
metabolic 17:22 23:11
metabolism 8:625:5
55:1157857:957:21
58:959:660:862:6
62:1263:3
methodologies 16:11
103:16
methodology 33:5
70:1370:22
methotrexate 58:24
58:25
micrometer 10:9
microsphere 10:18
microsphere 10:9
21:2322:1722:19
milestone 7717
milllcuries 9:49:59:6
32:1642:748:9
millirems 9:39:5
mimiC 83:22
mind 12:813:1323:10
77:1279:16105:9
110:15110:16117:17
126:15
minimhe 65:9

.-= minimum 108:6108:7
minor 23:25124:24
minute 10:1910:21

12:2
missed103:8
mistake 125:22
misunderstood21:3
tied 58:20118:8
123:8
mls 10:1910:21
modalities31:2049:20
81:23 104:23
modality 48:22
model’s 12:11
model 10:6 12:10 12:
12:12 18:7 18:825:9
25:1831:1333:233:3
40:2041:341:541:20
41:2049:1081:1281:”
81:2089:794:20

1

8

models 16:8 21:731:13
55:1581:783:23
moderate 35:735:12
moderately 80:4
Modernization 78:4
78:1578:20 132:14
modification 10:5
27:234:5
modifications 12:22
26:22
modified 35:22
modi& 87:18
molecular 132:20
molecules 53:25
moments 83:13 84:3

x
mon el 10:9
mo tor 69:10
monitoring 50:10 79:8
morning’s 14:2054:23
motion 46:24 60:5
123:12 123:13127:16
127:17 129:2 130:12
130:14
motivation 100:9
motor 47:647:8
Mo amoya 37:13

dM 16:1141:2342:3
42:2543:544:644:13
45:1447:848:1048:14
56:1856:1956:2256:24
57:257:457:1157:17
58:2059:359:1559:19
60:2161:263:2565:2
65:2265:23 110:18
Ms 77:577:778:2
78:678:978:1178:13
78:1982:6108:14
108:15116:6116:7
116:10 116:25124:7
12722 128:12132:5
132:7133:20
multi 33:10
muhifocal 63:21
multJple 42:11 57:22
57:25112:15 112:17
116:21
Myocardid 10:4 10:18
10:2010:2311:682:24
97:9

myocardium 19:4
21:1325:16

-N-

N-13 6:258:753:21
110:14
Nacl 7:19
nail 21:11
Naldssa 6:186:20
name 6:20 13:11
namely 8:7
narnings 65:3
narrowed 79:14

I natural 105:19
naturally-occurring
7:25
NDA-TYPE 98:24
NDA 37:7
necessarily 16:1637:4
38:856:2063:1883:21
99:10107:22108:3
109:2117:24119:16
necrosis 59:22
neglected 36:5
neonatal 26:11
neural 45:14
neuroanatomy 50:3
neuroirnaging 57:5
necrologic 42:14 42:19
46:17
neurological 54:656:17
62:22
Neurology 6:1427:15
38:1445:12
fieuropsychiatric 49:6
neuroradiologist 99:15
neurosurgeon’s 65:9
neurosurgical 54:7
61:9
newborn 8:20 26:9 “
nicely 64:12
NIH 67:7118:19
nitrogen 50:1750:18
NMR 76:17
non-clhical 30:24
non-existent 105:16
non-human 25:17
non-malignancy 65:23
non-supported 120:18
none 24:15 96:23 96:24
124:3
norm 8716
Nonntiy 37:18
noted 54:22
notes 120:16
notice 119:22 122:9
notion 74:21
November 120:16
120:22
Nuclear 26:1226:13
54:1471:2177:14
121:24122:4130:22
nuclei 79:10

null 39:9
nutshell 130:18

-o-

O-15-labeled 54:2
55:462:5
object 76:12 129:18
objectin 77:23

Jobserva on 77:25
observational 38:7
45:204720
obtain 14:5 24:5 130:24
obtained 10:8 55:7
99:16
occlusion 10:11 23:25
32:1333:2234:650:25
92:3 100:2
occur 9:2 49:11 53:7
57:1968:23110:11
occurred 47:24
occurrence 36:21
occurrences 35:18
35:18
occurring 34:18
oddly 14:22
offer 113:5
offered 68:4
Omciwy 111:15
older 68:14 68:20
one-year-old 68:17
one-year 38:22 39:2
onerous 75:13 75:17
onset 42:19 45:21
onus 128:24
operating 61:22 117:18
opinion 91:3 98:9
111:3111:15
oDinions113:11
Opportunity 130:9
133:4
opposed 21:23 56:7
124:3
opposition 8:6
OpthldStiC 125:17
Optimizes 48:5
option 123:5
options 113:21
orders 114:15
ordinance 10:19
organ 19:2220:20
organization 120:21
130:22 130:24

#
or ans 8:21 90:9
0 ginai 30:2534:8
100:25103:4
ought 79:16 92:25
102:22112:21 112:25
133:6
ourselves69:2591:24
93:7113:6128:6
outcome 30:432:8
47:18472367:1869:21
70:574:980:1483:21

Freilicher & Associates (301) 881-8132



Freilicher & Assoc.

91:698:14101:7101:12
101:16106:5107:8

— 107:18107:21108:7
108:9
outcomes 28:23 33:6
48:2476:976:15 107:8
117:16
outline 7:4
outset 55:12
overall 28:228:10
29:1729:2430:1733:3
34:2536:240:443:9
43:2281:15107:19
114:12 129:24
overlaid 65:22
overlap ing 65:670:3

Einoverloo g 115:19
overt 42:15 5613 68:23
ovenvhelming 51:5
oxygen-15 114:7
oxygen-extraction
32:3
oxygen 33:2034:14
38:1039:2240:2354:4
67498:1598:1898:22
oxygenic 37:21

-P-

package 87487:12
96:24972 102:24

.~. acket 13:19 75:10
! age 103:5
panel 80:17100:7
102:22113:11 115:4
128:20
panelists 1263
pdC 70:16
paper25:2425:25
26:326:426:726:13
33:1951:1152:1456:11
69:898:898:1098:22
98:25103:6103:14
103:19104:31062
110:7
papers25:2426:10
67:282:1897798:11
102:17102:18103:2
103:23103:25134:5
Ptidgln 108:2
paradoxical77:19
parameter20:1129:22
40:2382:12
parameters15:14
59:19
parents43:13110:6
pari&d4;41;8

FARTICIPti 123:15
participation133:15
pilsa11:1718:2018:21

—.=_=— 19:219:319:1419:21
19:2320:621:12
passage17:23

pathological 23:14
23:1823:2279:4
pathology 29:1929:23
patient 33:2556:2
57:659:1559:2460:4
60:1260:1761:2063:21
65:465:1769:569:13
69:1572:21 72:2385:5
85:1990:21 91:21 98:6
101:12 107:19109:3
110:3 110:5 110:9
117:41176117:13
117:16117:22 118:21
119:5 121:7126:20
127:7
Patricia 2715
patterns 40:5
pediatric 28:2237:17
37:2041:2045:447:25
48:348:23
pediatrics 31:5
penalize 112:21
perceive 71:25
perceived 116:5
percent 7:198:15 10:12
11:1611:2411:25 11:25
21:735:235:335:10
35:1035:1335:1543:24
43:2543:2544:544:6
44:644:1144:1244:13
82:1887:1387:1487:15
10720109:20
percentage 43:2044:2
44:2
perfect 116:16127:5
perfectly 123:9
perfusion-based 110:17
perfusion-iike 54:14
periimion-related
104:17
peripherally 62:13
permit 76:14
permits 101:18
person’s 13:11
personally 75:2476:12
77:2584:2084:2185:17
100:6105:17109:16
114:6115:8121:4
perspective 17:524:12
43:2050:2053:668:18
69:1973:2284:2591:14
104:25113:12

!
erspectives 12:5 12:6
71974:17118:7

118:15

B
ertain 121:9
ET 7:118:3 10:6

10:20 13:329:331:19
33:2138:2342:2543:5
43:743:1843:2544:2
44:644:744:844:12
46:2047:847:948:5
48:1449:553:1154:7
57:6571457:1560:13
66:2468:2469:1069:20
69:2169:2278:978:14

78:1781:2598:1299:24
110:10110:17118:25
124:14130:25131:17
Peter53:2117:11
phannhox 27:18
pharmaceutical84:7
pharmaceuticals82:4
83:24
pharmacokinetics6:24
pharmacologic25:6
89:3

Pharmacology/pharmacol
6:16

philosophical 99:5
photogenic 62:10
physical 7:6
physically 22:12102:20
physicians 77:2077:23
130:22
physiologic 15:1329:4
29:2285:986:692:8
94:14 100:9 126:14
physiological 8:159:22
11:811:2279:494:18
132:17132:19
physiologically 20:7
20:1286:15
physiology% 86:5
physiology 79:1385:3
85:2285:23
pick 11:7
picking 124:25
pictures 67:19
pile 115:25
piled 115:18
phlk 65:4
pinpoint 50:2

B
it 16:21
K 24:12

play 16:23 16:24100:13
plea 107:5
please 7:37:128:16
10:15 14:18 102:17
109:6123:12
pleased 82:9
pleasure 120:11 120:12
plumbing 98:3
podium 130:3
pointed 6711 102:18
128:19

ondering 115:3
Fonto 26:1470:671:5
82:1093:10102:18
113:23115:10125:19
131:13
pool 37:10
population 30:1133:25
34:1236:1136:1236:14
37:1645:448:1348:24
51:1652:1067:669:13
72:2180:1181:1192:11
96:296:3 107:20
populations 28:21

51:1451:1751:1852:8
72:873:292:19
portion 15:19 19:16
66:12
pose 106:6
posed 86:24
posing 115:17
positioned 81:22
pOSitiOIIS81:25
positron 41:1753:23
99:24 130:23
positrons 716

~~~igy 60:25
possibility 51:2561:15
Dost-hoc 40:17
~otential 36:742:5
117:19 120:17
Powers 32:2238:14
39:739:841:1341:15
118:22
practical 53:1264:9
68:1069:1469:15
practice 74:787:20
109:22
precedent 104:20
P&c;ding 42:1645:16

preciinical 7:99:20
11:5
preclude 109:25
predict 30:4
prediction 375
predictive 38:1244:9
prefer 55:13
preliminary 32:935:23
49:950:21 113:13
113:18
prelude 125:5
preparation 134:5
preparing l17t18
preponderant 123:19
prerogative 96:16
prescriptions 87:12
presence 59:2360:10
60:1192:3
Presentation 6:126:14
6:237:57:99:2411:3
21:627:1228:254:10
66:766:1970:1888:15
125:131272312723
12724128:6129:4
129:18129:21 131:11
132:10133:4
presentations 6:12
6:257:22 2?14 53:18
54:2391:17114:12
122:24
presented 14:824:21
25:1527:1528:446:11
47:1356:970:2180:9
82:2488:1890:391:2
92:1694:497:1299:22
104:7108:16108:23
108:24111:15112:11
112:15
121:21

14:10120:4
24:21

Freilicher & Associates (301) 881-8132



Freilicher 6 Ansoc.

presenter 51:6
presenters 116:14

—— preservation 59:10
preserve 58:1465:16
66:5
preserved 57:1057:10
preserving 65:10

B
reset 96:4
resident-elect 130:20

pressures 23:16
nresurned 56:18 59:16
~resurglcal 31:1046:18
48:6
pretty 11:2567:18
116:25
previous 14:1825:15
31:1748:12105:10
133:12
previously 76:22
prilll~ 29:1555:16
130:22 131:7
pl%ll~ 28:1434:17
35:1335:1561:761:17
90:390:12131:7
primates 8:1425:17
pl’ill~ipd 52:14
principle 25:2228:10
100:8
principles 80:2
prior 7:2040:1559:24
60:1860:2464:23
procedure 47:1566:4

.—=
procedures 9:16
proceed 88:2294:20
113:7121:4
proceeding 109:25
process/outcome
101:10101:19126:17
processes 79:485:2
132:20
procure 119:2
prodrug 30:21
produced 7187:19
30:15
product 24:1429:20
73:573:1094:25
professional 83:10
professionally 115:21
prognosis 66:25101:6

B
rognostic 67:10
rognosticadng 92:2

progressed 35:1335:15
progresses 87:18
progressing 6014
promotes 81:5
pronounce 13:1052:3
proper 112:4112:23
proportioned 35:10
proposal 9721
propose 90:19113:23
proposed 12:2421:8
24:2425:226:2128:15
75:20103:10114:18

.—~ propranolol 10:14
prospective 28:16
35:2437:2439:1440:13

41:2146:6
prospectively-designed
38:1748:2

7respectively 33:10

p%ocoI-entered 35:16

!
rotocol 33:1333:15
4:534:2535:335:21

51:1896:4 100:25
protocols 68:9
proven 70:1383:22
provides 49:13 110:23
providing 28:7108:12
proximity 64:2265:11
66:3

B
sychiatric 45:15
Sychic 116:8

pSyChiCS 116:12
public’s 104:24

?
ublication 12:25
0:1295:3

published 7:10 10:2
25:1625:1932:2032:22
36:2537:1438:539:3
39:2341:1341:1846:17
67:382:2095:3 110:11
132:12
publishing 128:2
pti 123:23124:8

f
ulled 123:13 123:18
24:4

pulling 118:10123:20
purely 89:8
purposes 7:21 19:10
19:1126:1729:1733:12
130:24
pursue 84:6
pursuit 109:23
nush 75:20
fiutting 6:491:13
134:4

-Q-

qua.lity 60:465:19
105:15105:16109:5
109:11 121:20
quantifiable 23:19
quantify 95:18117:24
quantitate 36:4
quantitatively 98:4
queasy 74:4
questionable 121:22
questions 24:1827:13
51:551:752:2253:8
66:866:1366:1671:12
103:17133:16133:25
quibbling 107:24
quick 62:383:1288:21
104:11
quote 115:11
quotient 43:343:4

-R-

racial 36:20
radiation 9:2 9:11
26:1730:2150:1960:24
radically 12:11
radioactive 8:11
radiolabeled 10:8
radiologist 91:16
radionuclide 714
radiopharmaceutical
71:1472:278:1678:21
78:2579:682:1088:15
112:8112:21 112:25
113:2 120:4 129:12
radiopharmaceuticals
29:1250:1378:778:12
78:1882:583:1683:21
87:2188:1188:12
104:19 112:5 132:13
radiotracer 55:8
radiotracers 55:18
130:25 131:17
raised 132:15
raisin 73:25

iRakes 16:6
RAMSEY 6:26:1927:11
51:452:2566:1071:12
80:2183:11 88:688:23
89:2191:796:1599:13
104:10105:8108:14
113:4 114:3 116:6
117:10 118:16119:6
119:23121:16123:17
123:22124:3124:18
127:1412718127:20
129:2 129:17130:12
132:5 133:8133:25
134:3
randomized 86:8 95:25
ranged 30:1531:4
47:4
rare 37:15
rarer 37:14
rates 17:22
ratio 21:5 32:2
re-emphasize 12:15
reach 86:14 104:8
reacting 80:25
ready-exempliiled
68:14
reality 13:2
realize 102:17
realm 130:8
reasonable 57:8 75:4
75:1681:15 103:11
reasonably 55:20
reasons 9:1040:22
58:1999:9
rebio sy 60:12
recJ 120:22
receive 43:13 69:6
received 110:9
receives 65:4
receiving 58:23
recommend 73:13
75:21
recommendations
113:18

recommended 116:19
recommending116:17
reconciling74:1674:22
reconvene 125:23
records 38:22
recovery 40:947:14
55:3
recruiting 20:20
recruitment 20:17
recurrent 59:2 59:7
refer 26:8 79:2
reference 26:5 78:3
103:3 116:23 119:21
referenced 108:25
references 13:930:12
30:13 102:25 122:9
122:15 122:18
referred 26:18
referring 78:3
refers 19:25
reflected 32:833:4
34:13
reflecting34:1670:25
reflection 29:4 29:23
31:1432:242:4
reflects 42:1497:4
regard105:9105:18
Regarding9:866:8
76:6126:3132:9
regardless43:11
regimen 30:5
regional 99:16
regions 38:20 65:11
Register 119:12128:2
registration 48:14
Regulations 132:16
re

i!%
story 12:5 131:4

re bursement 130:25
131:7131:8

i
re ect 39:9
re ate 26:14 27:4 27:9
66:25
related 59:23 124:20
126:25
relation 19:24
relations19:11
relationship69:369:21
relationships118:20
relative 36:436:736:10
36:1695:22101:6
relatively10:2254:2
56:1461:364:6105:23
relevance49:372:22
80:11
relevancy89:15
relevant32:836:8
45:1946:1349:1253:9
80:1580:1882:1283:2
84:1898:13118:14
127:8
reliable132:19
reliance 89:8
reluctance71:25
reluctant84:6
rely109:18
relying72:16

Freilicher & AS SO Ci4ite S (301) 881-8132



Fr9ilicher & Asuoc.

remaining 65:19
remains 19:9 19:17

–- remeasure 107:8
remind 8:23 104:16
reminder 28:11 53:23
remote 65:21
reocclusion 39:25
repeat 32:1638:23
44:1869:769:8
repeated 42:9
repeating 46:25
repetitive 96:18
rephrase 107:16
reports 31:338:7
represent 13:5 1710
56:559:1760:2361:2
76:3
representative 94:5
104:14 105:6133:19
represented 74:14
representing 118:12
represents 13:5 65:5
82:10
reproach 100:22
reproduced 51:24
request 15:17
requested 92:9
require 72:7
requirement 34:25
35:474:374:13
requirements 78:6
98:2599:3 129:24

— reread 83:14
resected 62:15
resection 64:23 65:14
resections 65:12
reside 877
residual 9:17
resolution 69:10
resolve 103:13
resort 68:8
respond 99:15
response 52:23 124:2
134:2
responses 64:17
responsibility 11613
resting 46:24
restricted 97:6977
resulted 69:23
retarded 58:3
retrospective 38:18
39:1640:2548:2
retrospectively 73:8
reversal 77:22
revert 53:18
reverting 121:3
review 6:24 72 9:20
9:2328:1330:1332:5
37:737:1242:243:20
49:750:2170:1872:13
77:497:1299:23 103:24
104:9114:7120:6
120:11 120:21 122:25__—. 123:4124:13124:16
128:10 130:10 131:24
132:4 133:22

reviewed 25:24 30:25
39:12 112:16 113:15
115:8 115:9 115:10
115:21 116:2
reviewer 6:21
reviews 25:628:3 71:2
rich 54:1359:15
rigid 111:14112:13
rigidity 111:21
rigor 94:24
rigorous 76:6
risk 11:1418:1435:19
36:436:736:1036:19
58:12
road 54:5
role 100:13
room 61:22 102:11
111:12 117:18
route 7:23 58:25
routinely 56:22
rule 75:1978:2490:11
132:12132:24
rules 127:21
run-around 19:6
Ruth 100:4

-s-

SADRIEH 6:186:18
6:206:2011:1311:18
11:2011:2212:817:22
18:1121:725:2350:9
safe16:2316:2426:17
83:1783:2284:2184:23
92:2593:693:794:19
97:1499:24113:25
127:5134:8
Safety6:1319:1119:11
24:142’Z1427:2128:3
50:850:1250:2089:2
89:4
salient 10:16
salhe7:2050:16
sarnle30:1033:12

740:1 106:2
Sancho’s9:22
Sancho6:156:176:17
6:2211:712:414:21
15:615:1616:1818:16
18:1818:2118:2319:5
21:322:1722:2323:8
24:2525:425:1326:20
277116:24116:25
117:9
Sti 123:20

%satis ed 112:19112:20
satisfy 91:391:4106:20
SC~ 33:2355:2456:24
57:6571158:2159:11
59:1560:260:1361:10
61:1862:1164:268:24
SC~S 54:1956:556:19
58:762:6
scenario 23:2361:11

scenarios 94:2495:7
95:9105:16
schizophrenic115’:13
schizophrenics70:15
science 55:1887:18
112:9
scientific 12:653:d
95:2
scientifically-based
77:23
scientists 17:2
screened34:21
se23:1929:1029:22
107:22
search71:997:8
searches71:6
seeondary34:19
Secondly96:23104:16
seconds7:1512:18
sector 53:16131:8
seeing49:2586:13
114:20116:16
seek77:1585:4
seeking109:23
seizure45:1345:21
seizures41:545:22
45:2446:5
selected37:1938:6
39:1447:2170:19
selection38:339:17
40:1970:7124:15
seminal103:23
send 122:25125:22
sensitivity 14:475:24
80:12
separate52:878:13
78:1492:19103:12
se uelae 57:2460:23
3se al55:457:5

serve118:19
service128:17
serving128:21129:7
129:8
sets13:7
setting79:24132:18
132:22132:24
settings49:12
severe 35:835:1440:7
40:880:5
severely58:3
Seymour 25:2
shakin~77:5
short-lwed 7:14
shortly 132:4
shot 126:10
shove 75:20
showing 25:20 55:22
56:2458:2165:2065:24
76:686:991:1898:11
shows 35:20 46:2 67:10
siblings 69:2
sickle 31:1032:24
41:1644:1749:1352:14
52:1552:1656:856:23
57:1957:2558:1666:17
66:2267:467:2268:2

92:20110:4110:7
117:2
SigXd 56:2458:21
signed 129:9
significant 35:1735:18
36:1340:1040:1445:23
46:363:2
significantly 90:25
Si@lS 42:1643:2 44:5
52:1956:1656:1768:17
similarly 35:10
site 47: IO 47:11 48:15
48:1565:2165:22
sits 85:21
sittin 6:22 114:4

isitua ons 83:6 84:12
95:695:1195:12
six-month 34:4
sizes 1062
sketch 17:8
slide 7:3 7:12 8:169:7
9:21 10:15 12:19 14:18
14:22 17:7 17:924:3
30:1735:535:2036:18
42:2146:2
slides 12:1953:16
53:1955:14
slight 40:3
Sligh@ 37:3 45:25
S!OW 8:15
smaller 36:17675
sna shot 16:12

{Sob an 27:24
SOft 42:1643:244:5
solid 24:11 82:22

7
solubili 21:21
soluble 0:4 21:22
solution 7:21
somehow 18:5 101:18
someone 115:20 123:4
sophisticated 53:25
Sorry 14:1715:724:19
88:6
sought 7720
SOlllldS51:1674:15
84:16115:12
space 117:4
spare 65:15 65:16
speaker 25:15
speakers 31:1766:13
76:22
speaking 24:22 115:11
specialty 88:3
species 90:9
specifically 30:632:14
33:1941:2166:2467:22
69:1469:2278:978:15
79:1486:20871995:13
96:996:1096:12131:16
specificity 29:21 75:24
80:13
sueciflcs 38:5 117:25
s~ecified 81:25
s ecify 83:5
$S ECT 45:14110:17

spectrum 52:2063:5

Freilicher & Associates (301) 881-8132



Freilicher & A680c.

74:680:3
speed 6:6

_-—_ spend 103:18 104:25
spending 84:17
spent 115:22
spite 20:22
spleen 8:22
sponsor 81:4 81:16
94:25 120:18129:13
sponsored 128:11
sponsors 119:11
spontaneous 79:9
spotty 24:10
stacked 116:11
stages 34:11
standards 42:5 75:3
85:2495:20100:19
102:10105:18107:25
112:12 126:9 132:9
133:5
standby 61:22
standing 130:2
standpoint 32:23
109:.5
starting 79:1796:8
stated 40:5 45:6 46:10
48:870:1784:2
statement 26:630:7
79:1283:14109:10
133:12
states 79:5
stati.n 116:23

astat.is c 107:23--=.
statistical 33:1836:2
38:839:1440:1442:10
46:1047:1948:670:12
101:4103:19
statistically 35:17
361340:1040:1345:23
46:3100:14103:15
statistician 2724
statistics 45:245:19
91:2092:11 10625
108:11
statute 78:23 83:9
stenosis 10:11
stick 2618 27:9
stimulate 64:21
stimulation 64:16
64:1965:3
Stilmlh? 66:2665
straightforward 54:2
stress 104:22 124:19
strict 113:22
stroke 31:934:2035:14
35:1736:2136:2537:14
37:1838:1839:239:10
41:2242:1552:2055:23
56:1356:2558:1758:19
59:759:1359:1859:24
60:1062:1468:1568:15
92:3 110:25
stromzer 112:8 114:15

..-. stron@y 45:7
stuck 99:12
studied 37:21 46:2’

52:1552:1668:1268:22
85:1295:1396:2115:15
studying80:1280:13
85:10
stuff 26:1179:10
stunned87:14
subjects34:2238:18
45:1345:1464:1667:5
69:13
submission128:11
submit124:9
submitted27:2070:19
75:21102:17102:18
102:23104:13129:22
subsequent34:17
92:3
substances 54:4
subtle 60:19
successfully 61:24
81:16
sucked 20:8
SUdhdti 89:9
suffered 113:3
sufficient 30:20 76:2
91:4 128:23
sul?lciently 30:10 74:13
105:23
suggest 44:18 124:13
130:9
suggested 44:8 44:21
120:20122:4
suggesting 58:10
suggestion 44:23 93:21
suggestive 56:25
suggests 44:1445:7
SIUIUWIy 31:341:8
50:21
SUppOrt 26:1649:14
71:1971:2273:2384:11
84:1284:1490:490:13
90:13101:24109:9
supported 9:25 104:20
supporting 126:16
supportive 12:1533:8
36:2237:1140:2241:14
45:1152:1292:17
supports 75:12 122:2
supposed 115:7
surgeons 99:15
surgery 46:1947:11
48:448:1648:21 65:10
125:5
SU@Ctd 46:15 47:15
47:2448:2064:2366:4
surprised 87:14
surrounding 59:11
SWViVd 86:9 117:20
survivor 117:5
suspected 60:22
sympathetic 88:9
Sy’lnptOmS34:1837:19
37:2039:2542:1552:18
56:2059:2568:1768:23
69:5
synthesize 103:10
system 10:23 18:25

21:1422:6

-T-

T1 60:20
T2-weighted 56:24
T2 59:2061:2
tables 42:22
talked 11:453:21 54:9
80:2
talking 6:239:10 11:15
17:2127:553:2254:3
75:2378:1979:2592:5
93:22 106:3 108:3
113:6120:15131:22
talks 111:10
tangible 110:10
task 47:748:1070:25
tasks 46:21 46:2447:5
Tatum 117:10 118:17
119:6 119:7
team 27:2327:25
tear 92:10
technetiurn-99m 54:15
technique 10:1972:7
techni ues 49:20

1techno ogy 13:3
telUng 83:9
tells 74:18 87:17
temporal 14:5 16:12
16:13 18:563:2564:4
tend 62:2363:269:3
terrific 6:5
territory 17634:18
tested 30:938:989:15
ttdng 42:442:25
43:1244:1845:1545:15
49:4
tests 44:19471270:4
text 42:23
textbook 88:3 88:3
textbooks 87:6
thank 6:66:197:12 -
9:711:10271127:16
51:351:452:2452:25
53:366:966:1073:20
86:16118:13134:3
134:4134:9
thanking 6:4117:6
Thanks 80:23
theoretical 81:683:18
theory 81:16
therapeutic 88:2
therapies 58:15
therapy 60:2467:20
67:2267:2468:368:7
68:969:269:669:9
69:1169:1569:23
106:18106:23 110:4
110:9
they’d 128:24
they’ll 16:25
Thirdly 26:6
thOU@ 23:1427:3

36:1271:571:2485:11
103:11125:6
thousand106:11
106:18106:23106:24
threshold108:12
throw100:21
throwing102:4
thumb 46:24
TTA 37:19
tissue 8:108:1312:13
12:1412:2219:2320:3
20:520:820:1220:12
22:2223:2023:2123:21
tissues 8:88:911:18
11:1919:1321:22
titles27:2030:14
tomography41:17
99:24130:23
tonicity 50:17
tool 82:1182:1182:16
108:19108:20109:2
topic 115:6115:8
topics 28:11
totally 99:9102:9
133:10
tough 59:3109:7
towards73:677:11
toxicology 6:219:9
9:99:1924:12
TPA 55:4
tracer’s 20:490:4
tracer 19:2320:220:5
20:820:1521:2124:23
25:825:1825:2025:22
54:2182:2083:584:10
94:1794:2398:16
105:4114:24122:2
124:22129:15131:14
tracers 53:207711
77:1898:21114:23
131:5131:10
track69:281:2
traditional 14:2315:3
Tradition

%?’
16:2

transcrani 110:18
transcript 130:18
transformations30:21
transfusion-type 58:15
transfusion 44:1768:3
68:769:669:9110:4
117:6
transfusions 117:3
transient 33:22
transit 23:6
translate 91:1991:20
translates 7:1592:22
transpired81:24
trapped8:822:12
treat 85:2
treated59:24
treating60:1568:2
treatment 30:544:15
44:1744:2345:848:22
49:2058:2468:8
treatments 68:4
tremendous 96:22

Freilicher & Associates (301) 881-8132



117:3
tremendously95:4
trend40:2442:1343:22—
68:21
trends 41:243:19
trial 57:23
trials 86:889:1795:25
tip 134:8
true 77:128719 107:10
10Z12

3
90:10

tru 28:1942:545:3
45:5
TULCHINSICY 76:20
77:978:578:878:10
78:1278:1779:11 81:21
83:386:1693:2094:3
94:894:1294:1694:22
95:1596:25 102:9
109:7115:2116:9
120:13122:6122:10
122:12 122:14123:19
127:14127:15128:7
128:14129:5 129:20
132:15
tumor 23:2259:259:7
60:2461:1261:1761:19
61:2161:2564:364:4
65:565:765:1182:22
tumors 62:2463:4
65:13
turns 57:389:13
twice 46:22

-n two-minute 53:24
~iCZd 63:7
~iCd& 19:21

-u-

UCLA 64:1364:16
ultrasound 34:234:7
110:18
uncomfortable 114:25
125:15
uncommon 3725
underpinning 81:7
Understood 78:17
unfortunately 927
99:299:9
unidirectional 20:24
unique 80:25
universal 20:11
Unless 51:4105:19
105:20
unlike 109:20
unquote 115:11
unstable 79:10
unstick 126:2
UIMISUd 81:4
upper57:7
uptake63:14

-..= urea 68:6
USC 16:716:853:3
55:9117:11

useful 53:6 63:19 65:8
82:783:583:787:3
92:2395:597:297:25
98:598:1399:6102:3
105:6106:8
usefulness 72:20
uses 64:18
USP 30:1371:11
USlld 85:24 134:6
Uwty 98:20 113:3

-v-

validate 14:11 70:24
101:3 101:4
validated 84:11 105:5
validates 13:23
validating 25:18
validation 25:15 83:23
93:1497:6
Validity92:12 96:6
valuable 111:4 118:5
125:25
varies 20:11 23:20
variety 60:25 80:8
97:15 126:22
VWiCUhU 14:2415:23
16:217:1218:1219:17
32:1232:1450:2454:7
54:1160:1161:1961:21
61:2562:462:2464:5
97:1698:2100:2125:8
V=CUhU’ly58:11
vasculopathy41:16
41:24
vasodilates 89:11
vasospasm62:15
venous 22:6
venue 20:221:13
verbalized130:6
versa 128:17
versus12:1316:12
18:819:1823:263:18
73:5
vessel15:1920:14
23:25
vessels20:2062:8
62:8
Viagra 89:14
vice128:17
Victor 16:6
view61:661:965:9
68:2069:1274:1174:12
83:4109:24111:17
views54:25124:11
124:20
Vinas46:16
vhtualiy97:20
ViSUd@l60:7
ViVO16:9
vo~tie;;; 1

volume 15:1921:16
21:2025:2234:1493:24

103:5
volumes102:21108:20
108:21115:18116:10
VOhldllOUS 86:24
111:12
volunteered 133:16
vote 113:13 113:22
122:22 123:6123:14
123:18 127:25
voting 121:4

-w-

Wait 15:5
waived9:9
walk 110:2
Wailer16:6
Walter16:7
wants 130:11
watching91:15
weak 92:1792:18
weakness36:9
weaknesses37:239:15
45:546:847:1848:25
wed e-shaped59:6

1wee 118:20

F
wei 36:16
we -controlled 24:6
well-done 98:10
Whereupon 134:10
whichever 13:4
who’s 27:2469:18
130:2
whole-body 9:4
willing 72:485:785:24
96:10
wind 101:13
$~M&n61;8: 19

women 34:23
wonder 103:25 126:2 ‘
wonderful 6:5
wondering 72:3 103:23
103:24 104:5 12215
work-up 117:22
work 44:21 56:8 70:14
71:882:2094:2495:24
102:15131:8132:2
134:4
worked 6:7 115:15
working 131:3
works 120:24
world’s 104:14 131:14
worried 62:14 71:24
76:591:15
Wo

x
91:8

Wo 100:15
worthwhile 103:12
126:10
worthy 127:11
write 87:12
wrong 87:5

-x-

Freilicher C A#BOC.

xerox 102:25103:7
xeroxed103:4

-Y-

yesterday 6:258:7
24:1528:428:1253:5
53:1454:654:2071:3
71:1772:1597:8 110:13
111:17114:13 114:14
116:19 119:8 121:10
121:11 121:11 121:18
121:21
you’d 12:236:16
101:2 101:2 101:3
101:3
yOU’1164:482:17
120:22
;;pve 27:1829:3

yo”uger 68:1568:19

-z-

zero 20:2 20:822:5
22:822:11
Ziessman 88:688:9
112:2 119:23 119:24
125:11 130:14
zone 33:24

Freildcher & Associates (301) 881-813A


