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DR, ZERHOUNI : Thank you, Steve. First of all,
would i ke to thank Steve Katz for his |eadership. He has
recogni zed many of the key participants in this effort and I
would like to join himin thanking themall, JimKiley from
NHLBI and, also, Dr. Barbara Alving, who is really carrying the
effort internally, the Trans-NIH Steering Conm ttee nenbers, who
have worked across all institutes, as well as the external
Advi sory Committee to the | ECRN

Let nme just give you a context, because | think it is
i mportant to see why this neeting is occurring now. Wen
becanme NIH Director, there were lots of drivers of the
bi onedi cal research enterprise which needed to be addressed.

First and forenost was the sense that had devel oped
over 20 years that there was a | oss of energy in the
transl ational clinical science areas of our enterprise.

Second, there was a sense that translation was nore
difficult. If you look at the tine it takes to devel op, for
exanple, a drug frominception to inplenentation, it is

| engt hened to 17 years now and the cost is enornous.
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If you |l ook at the evolution of academ c health
centers, and | canme fromone, what was really renarkable was the
| oss of focus away fromtranslational clinical sciences due to
t he expl oding demand in clinical services.

Il wll give you an anecdote. | used to go around the
canmpus and ask chairs, current chairs and fornmer chairs, what
their attention was directed to and | asked Dr. Victor MKusick
who was the head of nmedicine in ny institution in the '70s, and
| said, "In your tinme, how rmuch tinme did you spend trai ning,
devel opi ng the next generation of clinician scientists and
scientists in your departnent versus admnistrative affairs and
clinical services,"” and he said, "Ch, | spent 80 percent of ny
ti me thinking about the next generation.”

And as you know, he was one of the founders of
genetics, and he spent all his tine doing that.

Then | asked his successor at the tinme, Dr. Ed Benz,
and then Dr. M ke Wisfeld, and | said, "How nuch tinme do you
spend,” and the answer was, "Ch, | spend 80 percent of ny tine
on administrative issues and nmaking sure the clinics are served
and that the young faculty nenbers are really recruited to
ensure the services."

If you talk to any young scientist at the beginning of

their career, you realize howdifficult it is for themto see a
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career in this area, very inportant area of our science.

And science has to be strong across all |inks.

O herw se, the weakest |ink drives the effectiveness of the
whol e system

The second driver was the sense that the doubling had
al ready gone through four years, when | becane director, and,
obvi ously, as you know, expectations are created by increases
like this, and Congress was asking, "Were is NIH going? Wat
are the fundanmental s of science that we need to worry about,
rat her than just doubling the budget for doing exactly the sane
thing tw ce over?"

| had to really explain to Congress and to all of our
constituencies that we, as an institution of 27 institutes and
centers, could, in fact, cone very strongly together to address
what Steve was tal ki ng about, the roadbl ocks to science.

When you asked the question, you realized that there
were three fundanmental issues that canme up through this process
call ed the roadmap, which we | aunched in 2003.

And the roadnmap is not one initiative. You have to
understand that as the comunity was consul ted, al nost 96
different topics were identified, of which 28 were chosen.
Today, there are al nost 400 individual grants that cover the

entire spectrum of what the roadmap i s about.
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So the three areas that canme up, if | can sunmari ze
them for you, are, one, in basic science, and basic science is
about 40 percent of the funding of the roadmap.

The roadmap itself, by the way, is about one percent
of the total budget. People talk about the roadmap like it has
taken the whole NIH, but really what the roadmap is is an
i ncubat or space.

To me, the concept is how do you bring together --
it's like in your departnents at your institution. How do you
bri ng together people around the sane table to think about
problens that fall through the cracks or opportunities that need
to be taken or pilots, experinmental pilots that need to be
conduct ed?

And that is how you dedicated the small portion of
your resources to nmake sure that you don't fall behind in terms
of sci ence.

So the three main areas that were identified as very
i mportant is, one, in basic science, the sense that biol ogical
systens have energed as very conplex entities.

When you | ook at nol ecul ar pat hways and you are trying
to validate a target, you realize that nol ecul ar pathways are
really enbedded in very conplex networks, interacting networks.

For exanple, if you |look at signaling as a nodule, if
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you will, of cell biology, you realize that signaling really
affects multiple systens, with nultiple | evels of crosstalk,
across di seases and across organs and across tissues and across
cell types. Cell signaling, in fact, is very simlar across

di fferent types of cells.

So how do you really identify, tease out what you wll
call the hub nol ecules, those that really are controlling the
behavi or of the system versus not.

This is the era of what we would call and ot hers have
call ed systens biology. That was one driver. The second driver
is the fact that we are not suffering, as a popul ati on, as nuch
fromacute di seases as we do from chronic di seases.

And if you |l ook at chronic di seases, which are 75-80
percent of the disease burden today, the types of anal ysis and
the types of studies, including clinical epidemology, clinica
trials, observational trials, have, obviously, a tine |line that
is different.

At the same tinme, you realize that for you to perform
experinments that are statistically valid and observationally
solid, you really need to have long clinical trial tines,
because you are not |ooking at the outconme of Al zheiner's
di sease research in two years or one year, |like you would do in

an i nfectious di sease or cancer.
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Therefore, you needed to really understand how t hat
was conducted and if you treated a disease for |ong periods of
time, that raised different questions in terns of appropriate
bi o markers, appropriate predictive toxicology end points.

At the sane tinme, at the very fundanental |evel, there
was a gap in our understandi ng of what you would call nol ecul ar
recognition. Howis information really transferred at the
bi ol ogi cal |evel?

So those led to investnents in structural biology, in
systens biology, and in nolecular libraries, which is to give
tools to the research comunity that are easily accessible to
conduct very fundanental research

The second area that was identified as a core
roadbl ock that NIH needed to experinent with was this notion
that the scale and scope of conplexity of science had reached
such a level that you really needed to think of science no
| onger as the |one ranger experinent, but often you needed to an
interdisciplinary team often, you needed to coll aborate nuch
nore with conputer scientists, with physical scientists; and,
across the life scientists thensel ves.

How did you really stinulate that and how did you not
prevent that from happening? So this is what |led to the concept

of the research teanms of the future. More inportantly,
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underlying all of that was the notion of how do you then --
because you have to worry about nodels of science that are so
conplicated that it stifles innovation.

How do you prevent the agency from becom ng too
conservative in its ideas, in its peer review? So we tried to
do sone experinent of what we called high risk, high inpact
research.

A good exanple is the Pioneer Awmard, which is a
conpletely different review nmechanismto identify really far out
i deas that need to be tested. Interdisciplinary research is
also a difficult issue, because you really want to create
col | aborations, but you don't want to force them You want to
allow themto self-assenble.

So that was the second topic and took about 20 percent
of the budget.

Then the ot her fundanental roadblock was this one that
was identified as the |loss of attention, the |oss of energy, and
the potential loss of a full generation of clinician scientists
in clinical research, and that is what the third topic is which
we are addressing the part of re-engineering the clinica
research enterprise.

As we | ooked at that, what becane obvious is that NI H

has tried to respond to the issues. The |oan repaynent program
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is a good exanple. Everybody said, you know, students have too
many | ows and, therefore, they go to clinical service, they
don't do clinical research. That was one. And career awards,
all the case that canme out, nentoring awards.

Mentoring was seen as |acking. Lack of support for
career devel opnment was seen as | acking. Lack of |oan repaynent
was seen as |lacking. And every tine you |looked at it, every
i dea made sense, except that it didn't really |look at the
soci ol ogy of how we conduct clinical research, both within
institutions or within networks.

And this is when we realized that what was needed
really was for NNTHto create a stimulus for change, to really
chal I enge the community and say, "lIs there a better way to
really do translational and clinical science and howto train
the new generation of clinician scientists,” and this is where
the concept of clinical and translational institutional work
canme about, whereby we said, "Look, instead of having all these
fragnmented resources, the K-12s, the K-30s, the K awards, the T-
32s, the GCRCs, why don't we stinulate change toward nore of an
acadenmic focus for clinician scientists, a real home, sonething
that will define a career path that is just as defined as when
you have a joint appointnment in nolecular biology and nedici ne

or a joint appointnent in biochem stry and sone other speciality
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of medicine.”

Transl ati onal science, clinical science is not
sonmet hing that you can learn on the job the way we did 30-35
years ago.

| remenber when | did ny first research, basically. |
was just appointed. | had a letter, "You re an assistant
prof essor today. Wlcone to the club. You are now an academ c
research,” and | | earned everything | had to learn |later and
with a lot of difficulty.

The conplexity of regulation, the conplexity of
experinmental design, the conplexity of bio statistics requires
support infrastructure that is not just a utility support, just
beds and nurses. It really needs an intellectual environment to
support these individuals.

And, at the end, continue to do research on research,
because if you really think about what the roadmap is, and this
exercise today is a good exanple of it, what we are doing is
sci ence and sci ence.

As you heard from Steve Katz, clinical research
networks were a puzzling issue for the roadmap work groups,
because we knew there were hundreds of them how they operated,
how efficiently they were integrated, how interoperable they

were rose to the top of our concerns.
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And the first thing was instead of comng up with a
bl ueprint out of a small work group, perhaps sonme science should
be done, sone real evaluation, sone real inventory, so that the
result, at the end, would not be sonething that all of us here
woul d feel was basically superficial.

This is really the idea of this neeting and I am
| ooking forward to seeing how you can i nprove the tools used by
clinical and translational scientists, but at the sanme tinme, not
just tools, create perhaps a new vision of how you make sure
t hat when you want to do human-oriented research, patient-
oriented research, and you do it effectively, you do it
appropriately, and that the rigidity of the system doesn't stand
in the way.

That is why, for exanple, as part of the roadmap, we
created, at the reconmendati on of many of our advisors, a work
group called Harnoni zation of Cinical Research Regul ation

This is a trans-governnental effort that we are
| eadi ng out of nmy office to ook at I1RBs and the need for
central IRBs, the ethical issues that relate to that, privacy
and its inpact on science, the different rules between FDA, N H
and ot her federal agencies.

The ot her concept that canme up was the sense that the

footprints of clinical research and translational research had

10
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to change, especially when you | ook at diseases, as | said, that
are chronic in nature. It is obvious that those patients are
going to be seen in their own community. They are not going to
be seen at the academ c center.

So how do you devel op the partnerships around the
academi c center so that you have a representation or at |east a
presence within the conmunity with trusted internediaries?

And you can't really conduct some of the trials that
have been thought about w thout a strong comunity-based
infrastructure, and that neans a good information system an
appropriate way of training and devel opi ng constant | eadership,
trusted | eadership around the issues of whatever network you are
participating in.

That ecosystem if you will, is one issue that | would
like to ask the group to think about. How do you nmintain an
appropriate ecosystemin clinical research in the context of the
changi ng | andscape of disease and changing priorities, whether
it be fromthe understandi ng of basic biological networks, their
translation and validation into appropriate targets, their
i npl enentation with appropriate bio markers and appropriate
survey instruments or phenotyping strategies.

These issues really led to the |aunch of this

particul ar proposal. There is another proposal, called NECTAR

11
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whi ch has al so gone through an eval uation, called Nationa
El ectronic Cinical Trial and Research Network, because it is
clear that information technology is going to play a nmajor role,
in addition to the creation of partnerships that are open.

| have to agree with Steve that the report, at |east
the sunmary that | saw, was very enlightening in the sense that
much of it was expected, but in totality, when you see, for
exanpl e, that 60 percent of the clinical research is stil
paper-driven, when you | ook at best practices, it is really not
in that range, when you see the use of interoperable
dictionaries is still not adopted across.

| think there are lots of things we can | earn here.
When you read about the best practices of how to govern clinica
research in conplex environnments and how to conduct that over
time, the finding, for exanple, that NIH, after all, doesn't
fund all networks and that partnerships with industry and other
pl ayers are going to be key and how you assenbl e t hese
partnershi ps and create a governance nmechanismthat allows these
things to happen wi thout too nmuch obstacles and rigidity.

How do you then integrate this in the training, the
trai ni ng and devel opment of appropriate teans, both at the |evel
of study design and study inplenentation?

How do we, as an institution, know ng how expensive

12
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clinical trials have to be, given the fact that our clinica
care costs are rising eight, nine percent a year, how do you
manage t hat?

How is it that we can nake sure that we don't have
many del ays in recruitnent and many trials that go overtine, if
you will, which increases the cost, obviously?

So this is the issue. W have an enriched pipeline of
bi onmedi cal di scoveries. Everybody recognizes that.

In fact, the thing that is amazing to ne is that the
doubling of NIH has created a huge boomin capacity-building for
research in our country.

W have tw ce as nuch capacity in ternms of |ab space,
interns of facilities, in ternms of nunber of scientists.

This year, for exanple, we have nore scientists
applying to NIH than ever before. |In fact, after 2002-2003, the
nunmber of scientists who applied, the increnental nunber was
much larger than the total increase during the doubling, which
is really due to all these buildings that you have seen on your
campuses and new faculty positions that have been created.

So there is huge demand for a branch, which is
outstanding. There is, obviously, a |arger base of research
that we are supporting, but it also neans that we are going to

have to be very m ndful of this demand-supply equation over tine

13
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and inprove it as nuch as we can, so that we don't | ose the new
i nvestigators.

This is where | think you have to also think of howto
integrate new investigators in this clinician scientist pathway,
where there is a validation and an enpowernent of this career
path within the institutions, which thensel ves are suffering
fromthe explosion of clinical services.

So that is the point | started with. That is the
point I want to | eave you wth.

| amreally looking forward to see how this effort can
contribute to the creation of a robust force of clinical
i nvestigators, which will nake it possible to test the new
therapeutic and preventive strategies and | arger nunbers of
patients for sooner than currently possibly; will allowus to
have data-driven eval uati ons of inpact on whatever best practice
strategy is inplenented in the community

And we have had sone exanples of that with the
practical clinical trials, for exanple, in nmental health, wth
the nental health networks, or the practical clinical trials on
hypertension that NHLBI ran with the ALLHAT trial in 600
comuni t y- based practi ces.

These | arge studi es cannot be conducted unl ess you

have a cl ear sense of what is the capability of our country in

14
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establishing efficient clinical research networks.

So | am |l ooking very, very nmuch forward to your
deliberations. I'msorry that |I couldn't attend rmuch of it, but
| really want to congratulate all of you for being here. 1'm
real ly pleased by the attendance and, al so, your commtnent to
t hat .

| don't knowif we have tine for a few questions, but
Steve always tell ne don't go without getting sone bad
guesti ons.

Thank you.

[ Appl ause. ]

DR. ZERHOUNI : There is a m crophone there, if you
want to ask a question or two.

DR. KATZ: This is your chance, folKks.

DR ZERHOUNI: Right. If not, three, two, one.

DR. CAMARGO On the buzzer

DR ZERHOUNI: Al right.

DR. CAMARGO Carlos Camargo, from Boston, Mass.
General Hospital

DR ZERHOUNI :  Yes.

DR. CAMARGO Just | woul d appreciate your conments.
Very often we hear the phrase "bench to bedside."”

DR, ZERHOUNI : | haven't pronounced that.

15
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DR CAMARGO: | know.

DR. ZERHOUNI : | haven't used that phrase, if you
noti ced.

DR. CAMARGO. Over and over, and |I'm al ways concer ned
whenever | hear that, that that academ c nedical center bedside
is actually very far fromour country's needs.

|'d appreciate your coments on just the idea of bench
to bedside to popul ation, because | think that really speaks to
the issues you raised in your talk.

DR ZERHOUNI: | think | would |like to echo that. |
think it is really -- Steve Straus, who is not here today, would
say "bench to bedside and back” and | would say, "Wait a mnute.
Sci ence is good science, whether it is population, whether it is
bench to bedside, basic.”

The key thing is you can't rigidify our enterprise. |
nmean, after all, we have made progress in nedical sciences even
when NIH didn't exist, because what you want to sustain is the
creative, innovative nodels that people can cone up with

So ny viewis that progress can cone fromany area of
science and you have to have a bal anced view of that, including
the other end of the so-called pipeline, and you have seen that
w th nmany exanpl es.

The Fram ngham study is the one that always cones to

16
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m nd, but there are many ot hers.

Yes, sir?

DR. PETERSON: Kevin Peterson, the University of
M nnesota. | conpletely agree with that, the bench to bedsi de.
W used to sonetines call it from bedside to bookshel f.

DR ZERHOUNI : Bedsi de to what?

DR PETERSON: From bedsi de to bookshelf. 1 also
really |like the comrents you have about involving the conmmunity
and bringing some of this information out into the community.

| m ght suggest that sone of -- we actually set up a
denonstration across the hall of sone of those new tools that we
are using in networking and I would encourage -- | would be
happy to show you around sone of those tools.

| think you mght be interested in that.

DR, ZERHOUNI : That was not a question. That was
adverti sing.

[ Laught er. ]

DR. ZERHOUNI : That was propaganda 101. Good. Al
right.

MORRI'S: Can | ask one nore question?
ZERHOUNI: I'msorry. | don't see you

MORRI'S: You don't see ne.

T 3 3 3

ZERHOUNI:  ©Oh, yes. Hi.

17
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DR MORRIS: |I'm hidden here behind the stage. Al an
Morris, University of U ah.

You point out in your very nice enphasis on
transl ational research the need to nove back and forth, and I am
glad you didn't use bench to bedside as the nodel.

But the bio directional novenent across scal es of
research, for exanple, from bedside to bench, is largely
dependent upon the quality of research conducted at the bedside.

We usually think of so-called reductionist or bench
research as very high quality scientific research and then when
we get to nedical research and intact patients, we think in nuch
nore fuzzy terns.

So ny question to you has to do with the generation of
tools to make the inquiry at the clinical |evel nore
scientifically robust.

We don't have nechani sns right now to establish
replicabl e methods across different conmunity and academ c
clinical institutions.

Do you think it would hel p the roadmap, which | think
is aterrific novenent, if it also enbraced the inclusion of
tools that focused on the clinician-patient encounter and on the
deci si on support that woul d be necessary to nmake clinicians do

replicable things in different environnents?

18
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DR, ZERHOUNI : Well, actually, | totally agree with
your view and, actually, the roadmap does do that. There is a
programin the roadmap called "PROMS." It is patient reported
outcone nedi cal information system

That is to address the fact that when you have survey
instrunments and you are trying to record the outcone so that you
can have a neasurable end point, the tools are out there, are
just all over the map.

There is no one body of validated tools that you can
use in all communities, in all cultural environnments, with the
appropriate | anguage. So that was one exanple.

The ot her point that you nake, which is absolutely on
target, is this need for bidirectional exchange, constant
bi di recti onal exchange, but that neans that you have to have a
cadre of scientists who are absolutely trained to be able to
bridge all the worlds of science that are needed.

For exanple, if you |look at proteom cs or you | ook at
genom cs and you | ook at the tools that have been devel oped in
the | aboratory and how you need to translate that into
popul ati on research, you have seen, for exanple, the genone-w de
associ ation studies that are ongoing right now in many areas of
sci ence.

Just this past year, there were a 100 di scoveries

19
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related to that. One of the main stunbling blocks is you don't
real |y have good phenotypi ng tools.

So the devel opnent of understood, standardized
phenot ypi ng strategies, environnental neasures is a good exanple
of a lack of that, as well.

I f you think about just a sinple problem obesity, how
do you neasure food intake and caloric intake? Just think about
this. W do not have a good neasure of that right now. There
isn't a strategy to neasure the environnental inpact of just
caloric intake at an individual level, so that you can correl ate
t hat against any particular trial, and on and on.

| nmean, if you look at individual neasures of exposure
for particular agents at the individual level, you can do it.

So you can do it at the regional |evel, you can do it
at a local level. So those are tool devel opnents that need to
occur, in addition to what you tal ked about; that is, the
concept that the whole is greater than the sumof the parts.

So that you can, in fact, exchange and anal yze, in the
nmeta form through registries, for exanple, events that occur in
| arge popul ations. You have seen an exanple of that with the
detection of adverse events, cardiovascular events in the use of
Vi oxx through the mning of the database at the Kaiser

Per manente network in California, and this is what picked up the
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finding and drew the attention of people to that, in part.

If you don't have that, if you don't have a strategy
to | ook at |arge popul ations alnost online, in the next 10 to 15
years, | would say that the efficiency of our current nodel is
just not sustainable.

So we have to do all of that and I will |ook forward
to your recommendations in that regard.

One nore, and then |I'm | eaving.

DR. FOX: Chet Fox, at the University of Buffalo, part
of a practice-based research network, where our questions are
not really the "what" questions, what works, but how.

One thing is | think we need to keep focus on,
what ever we are doing, howis this going to benefit the patient,
not maybe 10 years, 20 years, 30 years, but howis it going to
benefit the patient.

But the question | have is in this age of evidence-
based nedi ci ne and standards and other things |like that, the
random zed control trial has becone sort of the gold standard of
how we do things, but as we work out in the field, creating
research, patients are not interested in being random zed. They
are interested in being inproved.

Wul dn't studies that | ooked nore rigorously at

| ongi tudi nal observation over tinme, |looking at quality

21



May 31, 2006 Nl H Roadnmap Updat e Zer houni

i nprovenent or patient inprovenent, maybe, rather than quality
i nprovenent, be a better nodel for studying?

DR, ZERHOUNI: Right. Very good question. Again,
this is something that relates to the fact that when | say do
science and science, that is what | nean. | mean, do research
on research

In fact, when you | ook at translational clinica
sciences, a |lot of the fundanmental concepts haven't been
researched in their owm ways in terns of validation in the
context of a changing | andscape of di sease.

The random zed double-blind clinical trial,
prospective clinical trial is a gold standard, no question about
it. You can | ook at mathematically at it.

But as you deal with chronic diseases that |ast a | ong
time, where you have patient |oss, you have multiple di seases
and norbidities at the sane tinme, we need to engage the research
community in thinking about different nodels.

For exanpl e Bayesian statistics is getting now the
sort of treatnent that | would like to see nore of in both
i nformati on systens and other bio statistical areas, and that
can change, in fact, the way you | ook at what sone peopl e cal
popul ation surveillance strategi es, where you really accunul ate

dat a.
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Li ke one original idea | heard was the analogy to the
Ni el sen ratings for TV. Wat you do is you take a cohort, a
randomy sel ected cohort and you track it with great detail and
that can tell you sonetinmes a lot nore than the trials, which
are difficult to conduct in the kind of pathol ogies that we are
dealing wth.

DR. FOX: The partners that we have, |ike we build
community col |l aboratives and there are a | ot nore partners out
there. HMOs have huge dat abases, as you nentioned with Kaiser
that can help us with research without having us rebuild it.

But, al so, when you get patients involved, if
sonet hi ng works, they want it now They don't want to wait.

DR, ZERHOUNI : Yes. And they want sonething now t hat
t hey heard about, which may or may not work, too.

Thank you very nuch
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