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September 14-15, 2010

MEETING - SUMMARY

Board Members Present:

Norman R. Augustine, Chairman Deborah E. Powell, M.D.

Jeremy Berg, Ph.D. Griffin P. Rodgers, M.D., M.A.C.P.
Josie Briggs, M.D. William L. Roper, M.D., M.P.H.
William R. Brody, M.D., Ph.D. Arthur H. Rubenstein, M.B.B.Ch.
Gail H. Cas=l, Ph.D. Susan B. Shurin, M.D.

Anthony S. Fauci, M.D. Lawrence A. Tabak D.D.S,, Ph.D.
The Honorable Danid S. Goldin Harold E. Varmus, M.D.

Richard J. Hodes, M.D. A. Eugene Washington, M.D.
Stephen |. Katz, M.D., Ph.D. Huda. Zoghbi, M.D.

Thomas J. Kelly, M.D., Ph.D.

Ex-Officio Member s Present: Designated Federal Official:
Francis S. Collins, M.D., Ph.D. Amy P. Patterson, M.D., Executive Secretary

September 14, 2010
Opening Remarks

Mr. Augustine welcomed Scientific Management Review Board (SMRB) members, invited speakers, and
guests. After reviewing the meeting agenda, the Board approved the minutes from the July 26, 2010, meeting
and was reminded of the NIH Conflict of Interest Policy by Dr. Amy Patterson.

Dr. Callins thanked Board members, especialy Drs. Rubenstein and Roper, for their hard work in bringing
two sets of recommendations to the full Board for avote at this meeting. He a so emphasi zed the importance
of the new charge issued to the Board, namely, the question of whether there are opportunities to improve the
efficiency and the scientific innovative potentia for trandational research at NIH.

Session |: NIH Intramural Research Program

Presentation of the IRP Working Group Recommendation on the Fiscal Sustainability and
Utilization of the NIH Clinical Center

Arthur H. Rubenstein, M .B.B.Ch.

Chair, NIH Intramural Research Program Working Group

Dr. Rubenstein thanked the Intramural Research Program (IRP) Working Group and staff for their hard work
and perseverance. He reminded the Board that the initial charge to the IRP Working Group was to examine
the NIH intramural research program and determine whether its organization and/or administration warranted
change. However, given recent NIH internal assessments indicating an urgent need to address the fiscal
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sustainability of the NIH Clinica Center, the Working Group agreed to focusitsinitia efforts on conducting
an analysis of and providing recommendations regarding the fiscal sustainability and utilization of the NIH
Clinical Center. Dr. Rubenstein described the process used by the IRP Working Group to conduct its work,
which included hosting a series of meetings, briefings, and consultations with stakeholders, intramural
scientists, the extramura community, and the public.

Dr. Rubenstein noted that in its deliberations the IRP Working Group focused on three intersecting themes
that the group would address both separately and in the context of one another—the Clinical Center’svision
and role, governance, and budget.

In terms of the Clinical Center’svision and role, the IRP Working Group determined that the Clinica Center
has a number of strengths, including providing intramura scientists with the flexibility to pay full attention to
research and nimbly respond to new challenges, full funding for patient care, access to cutting-edge

technol ogy, the opportunity to conduct high-risk trials for life-threatening diseases, a critical mass of highly-
skilled individuals, the ability to conduct firgt-in-human studies and rare disease research, support of
longitudinal studies, and important training opportunities. Based on this assessment, the IRP Working Group
concluded that the Clinica Center isan important national resource and considered whether its resources
should be available to external investigators. He added that the IRP Working Group recognized that there are
both real and perceived barriers to partnerships between the intramural and external community, aswell as
intellectual property concerns, that would have to be addressed by the agency if the Clinical Center’s
resources were to be more widely available for externa investigator use.

In terms of governance chalenges, Dr. Rubenstein noted that thereisalack of priority-setting for the
overarching clinical research enterprise at NIH. Additionally, there are complexitiesin the administrative
approval process and oversight system which require streamlining in order to maximize use of the Clinica
Center.

Regarding budgetary challenges, Dr. Rubenstein reiterated that the current funding for the Clinical Center is
unsustainable. This funding source —the “school tax” —relies upon each ingtitute or center with an intramural
research program to fund a percentage of the Clinical Center’s budget. Asthe costs of the Clinical Center
escd ate, the budget for each ingtitute and center’ sintramural program must cover the increasing Clinical
Center costs. The Clinical Center has employed cost shifting, which has resulted in unintended and
undesirable consequences, including reduced utilization of the Clinical Center by someingtitutes and centers.

Dr. Rubenstein stated that the IRP Working Group concluded that NIH should: 1) promote the Clinical

Center as anationa resource rather than just aresource for the NIH intramural program, and 2) prioritize
clinica research both within and outside NIH through new governance and budget mechanisms. Any changes
in the funding source should ensure fiscal sustainability without having a significant effect on other areas of
the NIH intramural community. In keeping with deliberations of the Trandational Medicine and Therapeutics
(TMAT) Working Group, he stated that the Clinica Center should be an integral part of NIH'’ s trandational
efforts.

In response to these conclusions, the IRP Working Group made the following recommendations to the full

SMRB for endorsement:

1. Therole of the NIH Clinical Center should be to serve as a state-of -the-art national resource, with
resources optimally managed to enable both internal and external investigator use;

2. TheNIH Clinical Center’s governance should have a simplified structure, capable of developing and
overseeing a clear, coherent budgetary and programmatic plan for clinical research; and

3. TheNIH Clinical Center budget should be linked to a strong planning process, remain stable in
source and equitable in distribution, be effective in attracting and supporting a high quality
workforce, and assure efficient use.
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Given the importance of issuing recommendations regarding the fiscal sustainability of the Clinica
Center, the IRP Working Group analyzed a spectrum of funding models, assessing the impact of each
model on the three intersecting challenges. The IRP Working Group conducted an in-depth analysis of the
following five options: the status quo of the current school tax, a modified school tax, alineitem in each
ingtitute or center mechanism table, alineitemin the Office of the Director appropriation, and adirect
Congressional appropriation. Based on its anayses, the IRP Working Group recommended that the
Clinical Center be funded by alineitem in the Office of the Director appropriation, stating that this model
maximizes flexibility, while concurrently offering stability and minimizing hierarchical reporting
structures. Moreover, this mechanism will balance the priorities of the individual institutes and centers
and the agency as awhole, affording the articulation and realization of atrans-agency vision for clinical
research.

Discussion

Dr. Varmus asked Dr. Rubengtein to expand upon the IRP Working Group' s first recommendation, citing the
historical reluctance of the extramural community to use the Clinical Center due to various factors including
distance, study control, and costs. Dr. Rubenstein responded that the IRP Working Group recognized that
bureaucratic, financia, and intellectual property issues must be addressed in order for the agency to fully
embrace this recommendation. However, the IRP Working Group did conduct several extensive stakeholder
consultations regarding the use of the Clinical Center by externa investigators. He noted that many
investigators were unaware of the various Clinical Center resources, particularly related to drug devel opment.

Dr. Fauci clarified that inits proposal, the IRP Working Group is suggesting a one-time budget transfer from
theintramura research program to the Office of the Director budget for supporting the Clinical Center. Only
when theincrease in cogts of the Clinical Center in agiven year exceeds the overall increasein NIH’ s budget
will funds come out of the entire NIH budget, including a fraction of the extramura research portfolio. He
directed the Board' s attention to Table 1 in the report for a hypothetica mode of these costs. He also
emphasized that extramural use of the Clinical Center would have to come at some cost, but how that cost
would be assessed would require further analyses.

Dr. Varmus asked whether cost would be a disincentive for extramural scientists. Dr. Fauci speculated that
thiswould not be an issue unless the demands of the study exceeded the capacity of the Clinical Center. Dr.
Rubenstein a so noted the current underutilization of the bedsin the Clinical Center; thusincreased
occupancy would not necessarily be met with an increase in staffing needs. Dr. Gallin added that only the
variable costsfor bringing in an additional patient would be charged. The primary resources of the hospita
would be available to the extramural community for use. Dr. Katz added that many believe that stringent
barriers prohibit the comingling of extramural and intramural funds, which has prevented these types of
collaborationsin the past. However, given further exploration of legal authorities, thisissue may not be a
barrier for extramural use.

Dr. Cassdll asked if it would be possible for extramural scientists to access the state-of-the-art GMP fecility,
even if they were not enrolling patientsin the Clinica Center. Dr. Gallin answered that, yes, idedly both the
GMPfacility and other resources could be used if NIH could ingtitute a policy to recover costs from existing
grants. Costs could be recovered from new grantsif they were included in the origina budget proposal.

Dr. Varmus raised severd issues related to perceptions about working with the NIH intramural research
program, including: investigators losing control when patients are moved into the Clinical Center; ingtitutions
being dependent on the Clinical Center; ingtitutions |osing credit for the work that is done; and intellectual
property issues. He said these perceptual issues must be addressed. Dr. Fauci clarified that the IRP Working
Group had considered these issues and concluded that extramural investigators should not be required to
collaborate with an intramural scientist, turn over hisor her patients, or relinquish ownership of the results.
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Dr. Varmus noted that it will be important to reach out to the extramural community on these issues. Dr.
Cassdll agreed that thisisimportant, particularly because many in the external community are unaware of the
high-quality resources available within the Clinical Center.

Dr. Varmus asked for more discussion of the IRP Working Group’ s third recommendation regarding the
proposed funding source. Dr. Rubenstein noted that there had been lengthy discussion of the five funding
options, and the Working Group concluded that the recommended option best supportsthe Clinica Center
while remaining the most feasible. In addition, the fact that the Clinical Center budget would be derived from
the overal NIH budget would signd its availability to the extramural community.

Dr. Callins questioned whether the Working Group considered anew charge for the Clinical Center
Governing Board of I1C Directors, since its establishment would create a new entity. Dr. Katz responded that
this group would serve as an advisory committee to the NIH Director and be well situated to understand
competing demands on the NIH budget. Dr. Rubenstein added that it will beimportant for this group to
prioritize research projects at the Clinical Center. Dr. Roper noted that it will be important to ensure that use
of the Clinical Center would be affordable by the ingtitutes and centers.

Mr. Augustine observed that apotential complication to these recommendationsis the ongoing deliberations
of the TMAT Working Group, asits considerations of organizational change could affect the Clinical Center
and its funding mechanism. Mr. Augustine suggested that the Board endorse the overarching principles of the
IRP report and delay a vote on the specific recommendations until the completion of the TMAT report in
December. Dr. Katz agreed and noted that Dr. Collins could begin implementing changes in the governance
structure of the Clinical Center prior to these ddliberations. Dr. Varmus questioned the likelihood of whether
the recommendations would need modification following the deliberations of the TMAT Working Group.
Mr. Augustine and Dr. Callins clarified that, by approving the recommendations of the IRP Working Group,
certain legal requirements of the Board could be triggered that could make it difficult to consider and
accommodate the recommendations of the TMAT Working Group. Subsequently, Dr. Rubenstein
recommended del aying the vote on the IRP Working Group recommendations until the December meeting,
when the TMAT recommendations will be presented to the full SMRB. Dr. Varmus moved to table the vote
until December and Dr. Washington seconded the motion. All werein favor of tabling the motion until
December.

Session |I: Trandational Medicine and Therapeutics

Overview of Tranglational Medicine and Therapeutics (TMAT) Working Group Charge
Arthur H. Rubenstein, M .B.B.Ch.
Chair, Trandational Medicine and Therapeutics Working Group

Dr. Rubenstein reviewed the charge to the TMAT Working Group:

¢ |dentify the attributes, activities, and functional capabilities of an effective trandational medicine
program for advancing therapeutics development; and

e Broadly assess, from a high-level view, the NIH landscape for extant programs, networks, and centers
for inclusion in this network and recommend their optimal organization.

Dr. Rubengtein reminded the SMRB that the TMAT Working Group was charged by Dr. Collinsto consider
how NIH could leverage and organize awide range of resources and implement the Cures Acceleration
Network (CAN) to advance trandational medicine at NIH. In addressing its charge, the group is to examine
the current NIH infrastructure and initiatives relevant to therapeutics development, keeping in mind the need
to synergize and avoid competition with the private sector.
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Current Landscape of Drug Discovery for New Paradigms
CharlesM. Baum, M .D., Ph.D.
Senior Vice President for Clinical Programs, Pfizer, Inc.

Dr. Baum, the Senior Vice President for Clinical Programs at Pfizer Inc., discussed several efforts undertaken
by Pfizer to address challenges facing drug discovery and devel opment. He noted that despite a substantial
increase in spending over the past 20 yearsto discover new and improved therapeutics, the field has yet to see
a corresponding increase in the number of approva s of new molecular entities. The cost of moving a
promising compound from the early stages of discovery all the way to the clinic is approximately $100
million, and much of this cost isfor failed projects. Ffizer is attempting to develop agreater understanding of
why projectsfail in order to minimize |l ate stage failures and associated costs. Thiswill be akey chdlengein
advancing the field of trandational medicine and research.

Dr. Baum stated that in the past, Pfizer had focused on atraditional discovery paradigm—selecting atarget or
molecule and optimizing the chemistry. This processis now moreiterative, with feedback from clinical
experience and negative results to inform future studies, especialy regarding patient ssgmentation. Other
efforts at Pfizer focus on stem cell biology, generd cell biology, and human genetics, which are key
components of trandational and personalized medicine. These programs focus on molecular profiling,
systems hiology, and bioimaging, which create a specific profile for the patient to assist in the selection of the
correct target. For example, there are extensive effortsin immunology and inflammation which identify
subsets of patients with rheumatoid arthritis, lupus, and other autoimmune diseases to gain insightsinto
treating these population subsets more effectively, aswell astreating the larger patient population with
inflammatory diseases more effectively.

Dr. Baum gave examples of how patient salection informs clinicd trials, including lung cancer and crizotinib,
which demonstrates a high and durable response rate in asmall subset of patients. Patient selection is difficult
in most cases, and researchers often lack modds and clinically vaidated biomarkersto study disease
effectively. This approach requires that therapeutics devel opers work with diagnostics companies, health
authorities, and regulators. He noted that collaborations, especialy with academia, require open innovation
networks in which ingtitutions are given access to compound files or antibody libraries. Pfizer is currently
implementing these collaborations in limited situations.

Discussion

Dr. Matthew inquired about models for open accessin drug devel opment. Dr. Baum responded that
discoveries of new targets and unique biology could be shared and that the ability to make small molecules or
biologicsis where proprietary interests emerge. He noted that sharing increases collaboration, which
ultimately benefits the company. Dr. Collins asked if Pfizer would be opening its compound libraries to
greater numbers of ingtitutions for high-throughput screening. Dr. Baum responded that Pfizer is open to the
possihility, but intellectual property issues must be addressed prospectively. Dr. Washington asked Dr. Baum
what the outlook for success might look like under the new paradigm. Dr. Baum said the hope would be to
decrease attrition by onethird.

Dr. Fauci asked what is done with failed compounds. Dr. Baum replied that there will always be compounds
that do not meet the intended endpoint but which might have clinical utility elsewhere. Given appropriate
resources, these compounds could be accessed by other investigators. In that same vein, Dr. Cassell noted that
the not-for-profit Eli Lily tuberculosis drug discovery effort gives full accessto its entire chemical library. Dr.
Varmus asked whether Pfizer would consider the government as a potential partner for discovery. Dr. Baum
responded that historically the company has avoided these interactions, with the exception of a partnership for
a pre-competitive identification of surrogate markersin the OsteoArthritis Initiative. Currently, however, the
company would be open to expanding its collaborations to include partnerships with government.
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Regulatory Per spectives on the Changing L andscape in Ther apeutics Development
Jesse L. Goodman, M.D., M.P.H.

Chief Scientist and Deputy Commissioner for Science and Public Health

U.S. Food and Drug Administration

Dr. Goodman, Deputy Commissioner for Science and Public Health at the FDA, discussed multiple
culturesin the devel opment of therapeutics discovery. Rather than keeping these cultures separate and
distinct, they need to be mutually beneficial. Dr. Goodman stated that it isimportant to have FDA
involved in the early phases and throughout the development process. He also acknowledged challenges
in information sharing and that knowing when and how to share information (as well as compounds)
while protecting intellectual property isacomplex problem. The FDA'’s position isunique, in that it has
information regarding both the successes and failures of products, and it can provide guidance without
violating intellectual property issues. For FDA to beinvolved in the early stages of product development,
regulatory science capabilities must be enhanced.

The FDA is also cognizant of the need to develop products that offer little to no financial incentives but
which represent a public health need. Other concernsinclude the clinical trials and clinical development
process, which should focus on population and disease subsets and should be adaptive and flexible. Data
systems are needed to capture data from multiple clinical trials and multiple interventions, and the data should
include the natural history of the diseasein question (biological and clinical).

Discussion

Dr. Katz asked how FDA is handling patient-reported outcomes. Dr. Goodman responded that patient-
reported outcomes are very important, and the agency isworking on establishing accurate metrics. He noted
that this process is complex because of vaidation challenges. There must be agreater focus on meaningful
benefit, better use of surrogate outcomes, and greater use of accelerated approval mechanisms for serious
diseases.

Dr. Cassell inquired how efforts to strengthen the science base at FDA will take advantage of the
development of new paradigms within NIH and industry. Dr. Goodman noted that FDA is responsible for
overseeing a quarter of the country’s economy (food and drugs), and every decision made is a scientific
decision, including those pertaining to enforcement. FDA is collaborating with NIH on these issues, and
together they have issued a Request for Applications to engage the academic community with an interest
in applied regulatory science. Also proposed is anew network of Centers of Excellencein regulatory
science, which would build training and capacity in academia.

Panel Discussion

Co-moderators:
o Stephenl. Katz, M.D., Ph.D., SMRB Member
e WilliamR. Brody, M.D., Ph.D., SMRB Member

Pan€dlists:

e Franklin M. Berger, C.F.A., FMB Research
Ken Duncan, Ph.D., Bill & Melinda Gates Foundation
Garrett A. FitzGerald, M.D., University of Pennsylvania School of Medicine
Eric Perakdlis, Ph.D., Informaticist and R&D CIO, Johnson & Johnson
Wendy Selig, M.S., Melanoma Research Alliance
Mary Woolley, Research! America
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Panelists were asked to share their thoughts on a new paradigm for drug devel opment.

Mr. Berger described his background in underwriting biotechnology companies and business
development. He stated that a transformation in drug discovery is already underway in industry, asitis
pursuing trandational research as more apt business model. He noted that the prospects for greater
alliances between NIH, FDA, and industry are promising and exciting.

Dr. Duncan, from the Bill & Melinda Gates Foundation, reported that the Gates Foundation investsin
neglected diseases and a small number of therapeutic areas. This portfolio focuses on immediate and
urgent issues, such as drug resistance or areas where existing therapies are unsuccessful. The Foundation
also focuses on longer-term and more transformational types of medicines, such asthe elimination of P.
vivax and treating acute malarial disease. These foci bring the Foundation into close proximity with NIH
and other funding agencies, and subsequently the organization seeks out gaps where its funding can be a
catalyst. Dr. Duncan stated that the only way to make real progress in neglected diseasesis if al parties
work together in a more cohesive and coherent fashion, which will require multidisciplinary teams from
early discovery to the clinic. Product development partnerships provide an opportunity to work more
closely with NIH. Similar to industry, the Foundation has dealt with significant attrition, that is,
candidates failing after a significant investment due to decisions based only on animal data. Dr. Duncan
added that the lack of accessto available data in the precompetitive space is a source of frustration, as it
results in excessive redundancy. The Foundation is working with industry on repurposing compounds for
anti-infective purposes and is moving some combination therapies for tuberculosis into Phase 3 clinical
trials. While he acknowledged the importance of biomarkers, Dr. Duncan stated that the Gates Foundation
cannot invest in them and looks to partnerships with NIH and othersin this area.

Dr. Fitzgerald, from the University of Pennsylvania, stated that future models for drug devel opment
should focus on a more modular approach. A new model should be more plastic, with the ability to shift
teams as necessary to approach particular challenges. NIH' s role should be to empower and develop the
capability within the academic sector to serve an appropriate role within such a modular approach.

Dr. Perakdlis, an informaticist from Johnson & Johnson, described opportunities for more open-source
approaches to information, the trend of focusing more on research in pre-competitive areas, and the need
for good biomarkers. He urged careful assessment in developing extremely expensive therapeutics that
only work for avery small subset of patients, while acknowledging the notion that understanding rare
diseases can provide insights into diseases affecting larger populations. He also urged that negative results
be published or made available.

Ms. Sdlig, from the Melanoma Research Alliance, provided the perspective of a nonprofit venture
philanthropy organization. She noted that the Melanoma Research Alliance is relatively new and
supported by individuals who believe that the current drug devel opment model isineffective. She stated
that the focus of this organization is on trandational research without concerns about intellectua property.
The Alliance has become the largest private funder of melanoma research in this country and would like
to work more effectively with NIH, the National Cancer Institute, FDA, and industry to accelerate
progress. One funding strategy is leveraging investments in order to encourage industry to work with
academic investigators. An area of focus is combinatorial therapies, which can be complex when more
than one company owns the compounds.

Ms. Woolley of Research! America stressed that public and policymaker support is needed to catalyze,
implement, and sustain any new paradigm of drug discovery. She noted that this support is essentia to
securing the appropriate resources and an accommodating environment. She cited public opinion polls
indicating that the public wants to be more involved in the process and favors scientists, industry,
Congress, funding agencies, and regulatory agencies to work together. She also stated the need for

Page 7



ATTACHMENT 4

regulatory science for faster and more effective therapies. Polls aso indicate that the public supports basic
research as well as clinical research, and many Americans cite that they have not been engaged in clinical
research because they have not been asked. Only six percent of the population hasindicated that their
medical provider ever talks to them about research of any kind. Moreover, scienceistoo invisible, with
only athird of Americans being able to name aliving scientist or a scientific institution.

Discussion

Attendees discussed opportunities for NIH to work with industry, particularly in the precompetitive space.
Problems include the time to reach approval, FDA'’ s risk aversion, companies going overseas for drug
approvals, and the government’ s conflict of interest policy. Dr. Fauci mentioned the Concept Acceleration
Program, which aims to move basic discoveries at NIH through translational research and then link them
to companies for development. Dr. Shurin observed that most drug development in cardiology is being
done by industry, so the National Heart, Lung, and Blood Institute (NHLBI) focuses on rare diseases or
disordersin which thereis not a huge profit margin, or a product is no longer on patent. NHLBI isaso
interested in combination therapies and in working with different companies.

Dr. Perakslis suggested that NIH work as an honest broker for establishing consortia involving multiple
companies and academic research centers. NIH also should focus on trand ation, looking across industry
efforts at patient solutions rather than product solutions.

Ms. Selig encouraged NIH and industry to understand and explore the strategies being used in the
nonprofit sector, which is creating very innovative research programs.

Dr. Rubenstein questioned whether al of these proposed changes would actually make a difference or
whether there isjust a cyclic nature to science and drug development that hasto run its course.

It was noted that the role of NIH is not to manufacture drugs, but to conduct the science needed to
develop drugs. Therefore, isimportant to question how NIH should prioritize effortsin the event that it is
appropriated $50 million in CAN funds. NIH already conducts translational research, so the question
should be how NIH could use CAN to leverage existing programs and work with industry. Dr. Varmus
stated that NCI is already doing plenty of trandational work relevant to drug development. Thus, there is
some concern about how amore coordinated effort might affect ongoing activities. Dr. Varmus stated that
NIH should also consider how it collaborates internally and across institutes and centers, as with the
Common Fund and the Clinical Center. Ms. Selig added that CAN funds should be used as a catalyst
rather than to create a new program.

Dr. Fitzgerald recommended that NIH focus on devel oping human capital capable of straddling the
tranglational divide and understanding the drug development process, including the regul atory framework
and comparative effectiveness research. Existing programmatic resources in trandational research should
be aggregated and expanded. The Wellcome Trust funds a translational interdisciplinary research training
program that NIH might consider using as a model.

Dr. Duncan urged a more integrated and comprehensive effort in neglected disease, with fewer projects
but greater focus. The DARPA-like mechanism, which NIH can use under CAN, could be useful for
moving resources around more quickly in response to public health needs and scientific opportunities.

Mr. Augustine observed that the Defense Advanced Research Projects Agency (DARPA) has avery tiny
budget compared to the total defense research and development budget, but it has an enormous,
disproportionate impact because of features such as investing in high-risk, high-payoff research or

Page 8



ATTACHMENT 4

tranglation. Another model is Semtech from the semiconductor industry, amodel of pre-competitive
research in which research was shared to avoid duplication.

Dr. Cassell suggested that NIH become more active in the area of chemical diversity and natural products,
which industry has moved away from, but which other countries are actively pursuing. Other areas for
NIH investment might include synthetic biology, bioavailahility, and new mechanisms for drug delivery.

Dr. Goodman added that the biomedical field needs to develop a model that rewards patient and scientific
outcomes in addition to number of publications. Contrary to some perceptions, FDA does not hold back
approvals on products that will help alot of people. It isincremental improvements balanced against risks
that require careful consideration and perhaps longer review times.

Dr. Baum suggested that NIH use CAN to focus research on rare diseases and devel oping biomarkers for
patient selection. Pfizer isinterested in understanding subsets of patients with common diseases, such as
diabetes and hyperchol esterolemia, so that targeted treatment regimens can be developed. That researchis
in the precompetitive area and would benefit greatly from more collaboration with NIH and FDA. NIH
also could help with combination therapies by incentivizing companies and academic institutions to work
together. Dr. Baum added that the identification of targets and the biology behind those targetsis
probably still best served within NIH and academic institutions.

Dr. Varmus said that NIH should not confine itself to research on rare diseases, especialy in the area of
cancer, where the number of targets being identified through genome studies is enormous. This could be
an important area for collaboration with industry.

Dr. Tabak reminded participants of the Biomarkers Consortium, which was convened by the Foundation
for NIH. Dr. Rubenstein added that an interactive consortium has been created involving several NIH
ingtitutes, academia, and industry focused on biomarkersin Alzheimer’s disease research.

Public Comments

Steven Rowe from the University of Alabama, Birmingham, commented that one of the failures of large
trials on respiratory diseasesisthat patients are often lumped together. For example, patients with severe
bronchitis are grouped with patients presenting with no cough. An improved molecular understanding of
those diseases could lend itself well to collaborations, both with small companies and large pharma. NIH
resources could be directed toward improving pre-clinical models and those that are predictive of
trandational results.

Dr. Ray Bergan, Director of Experimental Therapeutics for the Lurie Cancer Center at Northwestern
University, said it isimportant to highlight the fact that we do not know how to move forward in drug
development, which leaves a clear path for NIH. The agency might consider setting up incubator projects
using CAN funds.

Dr. Robert Califf, Duke University, reiterated the need for individuals trained in different disciplines and
the need to recognize that neither industry nor academia knows the best path forward for advancing drug
development. He added that there is currently a critical shortage of capacity in informatics and
guantitative sciences.

Greg Simon, Pfizer, stated that science is entering a different era, leaving the era of the small molecule
blockbuster, which is producing the failures coming out of the pipeline now. Researchers are still
operating in aregulatory system that was built in the 1950s, a disease categorization system that was
designed in the 18th and 19th centuries, and a communications model that came from the pre-Internet era.
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The implementation of orphan drug policiesis not helpful in the new era of genomics and personalized
medicine. The challenge is, how does NIH become the host of avirtual enterprise whereit usesits
resources to administer programs that have begun with the end product in mind? How can NIH create
consortiathat bring al of the right pieces together, considering its funding models, organizational
structure, and conflict-of-interest regulations?

Dr. Goodman suggested that training should involve multiple partners active in product devel opment and
evaluation, and include rotations in industry, FDA, and academia. The field also should devel op ways for
clinical information to feed back into the research system and strategies for bringing informatics and
biomedicine together.

Dr. Duncan recommended that NIH sit down with industry and other stakeholders before designing a
program to ensure that it is workable for everyone that needsto be involved.

Mr. Berger urged NIH to reach out to biotechnology companies, as they tend to be focused on one or two
therapeutic areas.

Dr. Baum encouraged NIH to explore means for sharing and exchanging negative data so everyone can
learn and benefit fromiit.

Bridging the Gap: Defining and Under standing the Necessary NIH Capabilitiesand Infrastructure
Identifying a Rolefor NIH: Lessons L earned from Academic Health Centers

Garrett A. FitzGerald, M .D.
Associate Dean Trandational Research
Univer sity of Pennsylvania School of M edicine

Dr. FitzGerald reiterated his belief that trandational science is moving to a more modular approach of drug
discovery and devel opment, as compared to the vertically integrated pharmaceutical company. The
biotechnology sector has been focused on target identification, proof-of-concept, and drug-ability, whereas
the academic effort has focused on target identification and some proof-of-concept in model systems. The
modular approach encourages teams to assembl e across different sectors and respond to different drug
development challenges. NIH should determine how best to empower the academic sector to play a
congtructiverole in thistype of interactive modular approach.

A magjor focus should bein training interdisciplinary scientistsin trandational medicine and therapeutics. The
field of clinica pharmacology used to be well populated, but it has diminished because thereis no place to
bill for clinical pharmacology as acost center. The field became unattractive as it came to be viewed as only
pharmacokinetic studies, often in Phase 1 and based amost entirely in industry. The disappearance of vibrant
pharmacology science has hurt prescribing practices aswell as drug devel opment. Some aress of
pharmacology have evolved, such as chemical biology and systems pharmacology (i.e., translational
pharmacokinetics and pharmacodynamics). But for now, the field is composed of systems biologists (often
with abackground in engineering or computational science), traditional pharmacokineticists, and modders.
These fields speak different languages, have no integrative glue between them, and have very little
understanding of human biology or human pharmacology. Drug companies have tried to integrate the
disciplines by superimposing a new structure aimed at crossing silos, and NIH has attempted integration
through the CTSAS, primarily for T1 trandation. The problem isthat translation requires several disciplines
from basic to clinical science. It isdifficult to attract students to translational science, because thefield
appearsinvisible and under-resourced.
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Dr. FitzGerald suggested branding the field as “trand ational medicine and therapeutics,” adopting a unifying
nomenclature, and creating atraining program in TMAT research. While there are many initiatives at NIH
and elsewherein this areg, they are often scattered or loosely affiliated. Optionsfor developing TMAT
programs include creating training programs within academic centers or aggregating the clinical and
trandationd scienceingtitutesthat are in the early stages of proliferation. In academic centers, divisional
structures would have to straddle al clinical departments while having secondary appointmentsin basic
science departments, and vice versa. Dr. FitzGerald recommended a master's degreein TMAT asabasic
program that provides interdisciplinary exposure before specializing in aparticular field. This could be built
out of the Clinical and Trandational Science Awards (CTSA). NIH could also be aleader and repository for
distance learning in trandlational research. There could be optionsto rotate through industry, FDA, and the
Clinical Center, aswell asinternationa opportunities. Programmatic initiatives coupled with training would
raise the profile of thistype of endeavor. They could incentivize the use of existing core resources within NIH
and FDA.

Finally, NIH could take the lead on aligning intellectual property policies with a modular approach, which
depends on sharing. FDA could create a safe haven for systems pharmacol ogy, allowing drug companiesto
explore human biology more broadly without having to report every finding as part of an Investigational New
Drug (IND) application.

Mary L. Disis, M.D., F.A.C.P

Co-Chair, T1 Trandational Research Strategic Goal Committee
Clinical and Trandational Science Awards

Univer sity of Washington

Dr. Disis observed that the generation of transformational technology and tool s requires innovation, scientific
rigor, expertise, a culture change, and the scientific collaboration of diverse disciplines, yet these tools are not
being extrapolated into T1 drug development nor are they being developed for T1 trandationa research.
Many diverse technol ogies and tools needed for T1 research are siloed and held by different stakeholders.
Researchers have been doing “ one-offs,” developing tools and leaving them to be used by small groups, but
not making them available to larger groups. She noted that although high-throughput technologies are
availablefor target identification, they reach a bottleneck when they approach clinical trandation. While most
critical tools exist, they are not accessible. This could be a potential areafor NIH to assist.

Dr. Disis stated that the CTSA programs could use their experiences to inform the process of trandation, and
used her CTSA as an example of one approach to addressing barriers. The Institutional Review Board (IRB)
ethics review process has d so has been streamlined and another effort has focused on creating a directory of
shared technology resources. Thisisjust asmall part of alarger technology engine being developed within
the CTSA program to link unique technologies at other CTSA ingtitutions on anational level. An areawhere
NIH could help isin cataloguing and making availabl e resources surrounding transgenic mouse models. She
stated the need to take trandational research into the community, which requires retooling and streamlining
old clinical research centers. NIH aso could hel p the public understand the value and meaning of

trand ational research.

The CTSA program has developed many best practices and learned many lessons. NIH should useit asa
resource as the agency worksto determineitsrole in trandationa research. NIH should eval uate the data
collected in the CTSA program to assess potentia new resources for development and encourage intramural
integration around trandational science.
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NIH Resourcesand Programsfor a New Paradigm

JamesH. Doroshow, M .D.
Director, Division of Cancer Treatment and Diagnosis
National Cancer Institute, NIH

Dr. Doroshow described NCI's drug devel opment program, which is 55 years old and has undergone recent
changes, including exploring different ways to conduct early drug discovery, changing early-phase clinica
therapeutics programs, looking at how to improve delivery of biologica agents and small molecules, and
conducting clinical trials more effectively. However, NCI did not have adequate medicina chemistry, high-
throughput screening, and chemical biology resources. To address these needs, NCI created the Chemical
Biology Consortium, which provides resources for early-phase proof-of-concept, proof-of-mechanism
studies; high-throughput screens for medicina chemistry; and pharmacol ogy and toxicology studies. This
program provides support for projectsthat are difficult to do, are high-risk, and require resources that are not
traditionally available to academic investigators.

Susan Old, Ph.D.
Deputy Director
Therapeuticsfor Rare and Neglected Diseases Program, NIH

Dr. Old presented an overview of the NIH Chemical Genomics Center, a program focused on discovery. She
noted that it is part of the Molecular Libraries Program, which is a high-throughput screening program of
targets identified el sewhere and involves collaborators from all sectors. Thislibrary currently contains
approximately one million small molecules. The Center works on assay devel opment, screening informatics,
paradigm development in chemistry, and novel toxicology assaysthat are not model- or cell-based. Personnel
arewe | versed in the drug development process. One goal isto de-risk research so that others will pick it up
and marshd it through the “valley of death.” Project management is critical.

The Therapeutics for Rare and Neglected Diseases (TRND) Program, located within National Human
Genome Research Ingtitute (NHGRI), studies discovery through proof-of-concept in humans (Phase 2). By
focusing on the genome and the proteome, which can be more difficult to target and less understood, the
program targets prevalent diseasesin the undevel oped world and non-prevalent diseases in the devel oped
world. The program primarily conducts probe discovery in cancer and infectious diseases. TRND isnot a
service center; rather, it focuses on the science of preclinical devel opment and evaluating the current
paradigm for drug development. The program issues solicitations for collaborative projects, which undergo
externd review. Cooperative Research and Development Agreements (CRADAS), and Memorandums of
Understanding (MOUSs) are used to work with collaborators. Because it is part of theintramura program,
government intellectua property policies apply.

ThomasMiller, Ph.D., M.B.A.

Program Director

Office of Trandational Research

National Institute of Neurological Disordersand Stroke, NIH

Dr. Miller described the Rapid Accessto Intervention Devel opment (RAID) program, which provides critical
resourcesto investigators attempting to advance promising candidate therapeutics along the pre-clinica
development pathway when alternative sources of support are unavailable. Successful applicants gain access
to government expertise, therapeutics development, and government contract resources to compl ete specific
tasksin the pre-clinical development pipeline. No funds are awarded to applicant organizations. Currently,
not-for-profit organizations and small businesses meeting the digibility criteriafor the NIH Small Business
Innovation Research (SBIR) program are eligible to apply for support. RAID provides servicesfor a broad set
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of potentidly therapeutic agents, including small molecules, gene vectors, and proteins. These services
include product devel opment planning, research-grade manufacture, formulation, pharmacokinetic and
absorption, distribution, metabolism, and excretion studies, IND-directed toxicol ogy, and manufacture of a
good manufacturing practice (GMP) clinical supply. The program isled and managed by a central officein
the National Institute on Neurological Diseases and Stroke (NINDS), and the scientific staff currently resides
at NCI. A project team with representatives from 13 NIH ingtitutes and centers has been integral to building
relationships across NIH. Applicationsthat fall under RAID’ s scope are reviewed by the Center for Scientific
Review (CSR). To date, the program has approved 23 projects, 11 of which have been completed, leading to
six INDs, fiveclinical trids, and three devel opment partnerships. Approved projects span 20 different
diseases, and these diseases fall within the program priorities of 11 of the NIH 1Cs. The number of
applications has nearly doubled over the last two years, with 56 applications anticipated for 2010.

Michael G. Kurilla, M.D., Ph.D.

Director

Office of BioDefense Resear ch Affairs

National I nstitute of Allergy and I nfectious Diseases, NIH

The Nationa Ingtitute on Allergy and Infectious Diseases (NIAID) Product Development Program aimsto
advance infectious disease product devel opment, specifically addressing unmet public health needs
throughout the world. Dr. Kurilla defined the trand ational research stages as follows: early phase involves
IND-enabling activities, Phase 2 involves proof-of-concept studies, and late phase involves later stage Phase
2 through licensure, which are largely the domain of commercia development activities and not an area of
NIH focus. The program uses a multifaceted approach: directed funding of grants, partnership awards,
contractsin the later stages of product devel opment, research services (e.g., screening, repositories, reagents),
and clinical tria infrastructure capacity. The partnership program supports a broad swath of thefield,
including vaccines, adjuvants, therapeutics, diagnostics, and platforms that would support the devel opment of
al of those programs. The Concept Acceleration Program is focused on identifying and advancing promising,
novel scientific concepts and potential partners from other federa agencies and €l sewhere.

John I. Gallin, MD.
Director
NIH Clinical Center

Dr. Galin described the three GMP facilities at the Clinical Center. One is the upgraded Pharmaceutical
Development Section in the Pharmacy Department, which has existed since 1956. This section speciadizesin
product development, anadytical and quality control, and pharmacokinetics and formul ates tablets, capsules,
sterile parenterds, topica products, and placebos. It isresponsible for the 1,100 investigationa drugs
currently under study at the Clinical Center. It aso ensuresthat al raw materials used in finished products are
suitable for human use, maintai ns accountability records for sponsor and FDA review, and assists
investigators with IND filing. The Department of Positron Emission Technology (PET program)
manufactures GM P quality radiopharmaceuticals for PET scansfor patients under IRB-approved protocols.
The PET program’ s resourcesinclude three cyclotrons, 10 hot cells for synthesis of radiopharmaceuticals,
and alab for pharmaceutical quality control and dispensing. There are currently three types of scanners:
whole-body scanners, PET/Computed Tomography (CT) scanners, and a High Resolution Research
Tomography system. The Center is also assisting in the construction of anew PET magnetic resonance
imaging (MRI) facility as part of the Traumatic Brain Injury Initiative. The new PET GMP facility will bein
the Clinica Center, meet all new FDA guidelines, and double current capacity. The third GMP facility isthe
Cell Processing Section in the Department of Transfusion Medicine, whose mission isto provide cdllular and
genetherapy capabilitiesto investigators. The resources include a Product Devel opment Laboratory, a GMP
Lab, and a group that specializesin regulatory affairs. It supports all the hematopoietic stem cell transplant
programs at the Clinical Center. In addition, the NIH Bone Marrow Stromal Cell Transplant Center is
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supported through this program. These three GM P facilities support the NIH intramura program but could be
expanded to assist outside investigators.

Discussion

Dr. Rubenstein noted that many activities are aready underway, yet the number of drugs being discovered is
still stagnant. He questioned whether reorgani zation would enhance this process. Dr. Miller suggested that
reasons for this stagnation include the lack of expertise in optimization of small molecules and medicina
chemigtry, the lack of large animal model development, and insufficient collaboration. Applied researchis
interdisciplinary by nature, and trandational research is the applied research of human biology. When
combining disciplinesis necessary, the field must move to a partnership paradigm. Dr. Kurilla added that one
reason progressis slow at NIH isthat it does not focus on “me-too” drugs. Many of its concepts tend to be
high-risk, very novel, innovative, and require someinnovative regulatory science. Finaly, NIH has not been
adept at handing off products for trand ation that have reached Phase 2 proof-of-concept.

Dr. Kdly asked whether there are mechanisms for coordination among activities. Drs. Dorashow and Old
explained that RAID, TRND, and the Molecular Libraries Program regularly interact, and thereisatrans-
NIH advisory group. Some of these resources are generalizable, while others are disease specific. Dr. Galin
added that the Clinical Center regularly interacts with TRND, the Molecular Libraries Program, and the
CTSAs.

Dr. Berg expressed concern about encouraging individual s to pursue a career path with training that is not
well developed. Dr. Washington asked whether a master’ s or doctorate level training program would be
preferred. Dr. FitzGerald responded that he favors an introductory degree program after which one could
specidize in adoctorate program, such as chemica biology or bioinformatics. The introductory program
would provide acommon foundation across disciplines and would contribute to “ branding” the field.

Dr. Cassdll asked how NIH could be guided to capitalize on the large investmentsin drug discovery and drug
development in China, especialy opportunities for collaboration.

Dr. Roper recommended creating avisua representation of al of the activities underway at NIH. Dr.
Rubenstein added that many in the extramural community might be unaware of these activities.

Dr. Brody and Mr. Goldin urged NIH to find away to address conflict of interest palicies, asthey create an
impediment for NIH working with industry, which is critically needed.

Dr. Collins provided the group with an explanation of how programs are currently integrated. He showed
agraphic that maps NIH programs across the devel opment pipeline from target identification to FDA
approval. Individua ingitutes have many ongoing activities, though not al of the ingtitutes have the
necessary capacity or resources for trandational research, so there is a need for some centralized services. He
asked the group whether there is an opportunity to coordinate these efforts more effectively. Dr. Collinsaso
stated that there is an opportunity to do some process engineering of the pipeline. Other opportunities might
exist in developing new training programs and shifting some areas of staffing to include more project
managers capable of pushing projects forward to success.

Panel Discussion

SMRB members Griffin P. Rodgers, M.D., M.A.C.P. and William L. Roper, M.D., M.P.H., moderated a
panel discussion.
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Pandists:
e Raymond C. Bergan, M.D., Northwestern University
Raobert M. Califf, M.D., Duke University Medical Center
Brian K. Halak, Ph.D., Domain Associates
ThomasR. Insel, M.D., Nationa Institute of Mental Health
William Matthew, Ph.D., Nationa Institute for Neurological Disorders and Stroke

Dr. Bergan commented that some of the confusion and misunderstanding about NIH’ sintramural program
and resourcesis mirrored in the pharmaceutical industry. NIH could address this confusion by increasing
awareness and appreciation of its vast resources and by elevating the stature of trandational research. NIH
also could increase the freedom and resources given to individuals who want to investigate the trandlational
process, as well as provide guidance to the community on what the processis and what it entails.

Dr. Cdiff noted that thereisacritical lack of individuasin the academic sector who understand this area of
applied science, which callsfor NIH to create and revise training programs. There also should be a culture
change that promotes project management, setting goas, sharing failures, and conducting clinica trials more
economically and effectively. The workforce needsto grow in the areas of informatics, biogtatistics, systems
pharmacology, and systems engineering. Dr. Califf added that conflict of interest policies are daunting.

Dr. Halak stated that his venture capital firm investsin early-stage medical technology. However, because of
the pressures in this business, heisless ableto invest in the earliest-stages of technology, mostly because of
the long lead-time for returns. He urged NIH to reward people who work in this area, even as project
managers.

Dr. Thomas Insdl, NIMH Director, cautioned that NIH should never aim to be a drug company, but it can
focus on ways to re-engineer the system, such as how to determine when it istime to pull the trigger on the
biology of anew target. The pipelineis not unidirectional, but rather a complicated web of requiring feedback
and numerous reentries. One areawhere NIH might make a contribution to trandational medicineisin re-
purposing existing compounds. Dr. Insel aso urged NIH to look beyond the artificia distinctions and
boundaries between the extramural and intramural programs.

Dr. Matthew urged NIH to conduct an inventory of itstrandational programs acrossall ingtitutes and centers.
Thiswould help leadership find opportunities for collaborations, aswell as potential consolidation of efforts.

Discussion

Dr. Varmus observed that trandational research isnot just about target identification and drug development.
Imaging, radiotherapy, diagnostic testing, biological markers for monitoring disease, immune therapy, cell
therapies, vaccines, prevention strategies, devices, genetherapy, SRNAs, and ddivery mechanisms for drugs
should be part of atrandationa research repertoire. He urged clarification of the conflict of interest
policies—what can and cannot be done as scientists, and what can be done as a government official
collaborating with industry. Finally, Dr. Varmus asked the group to consider the development of science that
isuseful globaly, not just nationaly.

There was generd discussion about the NIH contracts process and whether it allows for timely completion of
needed projects.

Dr. Hodes asked whether there should be different tracks for basic scientists and those who want to manage
science. Dr. Cdiff responded that it is becoming easier to integrate the two efforts by providing environments
in which basic scientists understand when to approach a project manager or applied scientist with questions
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about how to move things forward. Dr. Bergan added that it isall science, just different aspects of it, whichis
why multiple fields must be involved.

Dr. Fauci cited the HIN1 flu preparedness response as an example in which government, academia, and
industry worked together to identify a suitable solution. Responsesincluded building more industry capacity
for vaccine manufacturing, utilizing regulatory sensibility and regulatory science, and financing mechanisms
that encouraged companiesto accept the risk of making products that are necessary but not highly profitable.
An outgrowth of the HIN1 response was the Concept Acceleration Program, which aims to ensure that
concepts that emerge from basic science are not ignored or discounted.

Dr. Cassdl reminded the group that NIH was once more active in the development of appropriate animal
models for evauation of efficacy; thereis currently avoid in that area. Dr. Zoghbi concurred.

Mr. Augustine stated that he was struck by the fact that industry is decreasing its willingnessto invest in basic
science, yet academiaand NIH are being called upon to conduct the research that will develop new drugs.
The reward and incentive structure in the university setting is not aligned for that type of focus.

Dr. Callins observed that the same things were said about the human genome project that are being said about
applied/trandational research—it is mindless, individuals would not get enough credit, you have to share
your data or giveit away. Y et the human genome project attracted bright and energetic people. Most
scientists would like to make a difference, but sometimes they do not know how to achieve thisgoal, whichis
where project managers could help.

Public Comment

James Jorkasky, National Alliance for Eye and Vision Research, commended the National Eye Ingtitute
(NEI) for conducting many trandationa studies of which the rest of NIH should be avare. Becauseit isa
small ingtitute, NEI must find partnersin much of its work, both within and outside NIH, with other federal
agencies and with industry. Mr. Jorkasky urged the Board to consider trandational successes across NIH asit
continuesits deliberations.

September 15, 2010
Opening Remarksand Agenda Overview
Mr. Augustine welcomed al in attendance to the second day of the sixth full SMRB meeting. He stated that

time would be alotted during the afternoon for public comments with afive-minute maximum, and that
longer comments are wel come via written submission.

Trandational Medicineand Ther apeutics

Session |11 Cultivating Partner ships—Setting Goals and Defining Success
Partnershipsin Drug Discovery and Development

Stephen Eck, M.D., Ph.D.
President
Trandational M edicine and Phar macogenomics, Eli Lilly and Co.

Dr. Eck provided an overview of the history of industry-academic collaborationsin drug development,
including both constraints and opportunities. Although Eli Lilly began as a company that largely sold
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botanicals for medicinal purposesin the early 1900s, it is now aresearch-based company—a devel opment
that was driven by its ahility to interact with academic investigators. Dr. Eck stated that because of the Bayh-
Dole Act and other changes, pharmaceutical research would be impossible without academic collaboration.
Eli Lilly’s collaborations are extremely diverse, ranging from those focused on discovering new tuberculosis
drugsto small-scae but detailed investigations of the genetics of schizophreniadrug response. Regarding
current conflict of interest issues, Dr. Eck commented that it isimportant to understand the need for aclear
separation between research activities and marketing activities and that al financia arrangements must be
explicitly transparent and able to stand up to scrutiny.

Dr. Eck highlighted two digtinct cultural and resource differences between academia and industry that
provide sufficient impetus for collaboration. Thefirst isthe increasingly narrow approach taken by industry
to drug discovery and devel opment, with afocus on the aspects of clinical pharmacol ogy that are needed to
get adrug to market. A lot of interesting pharmacology is not explored, and many talented people will not
work for drug companiesfor avariety of reasons—which alone is a good reason to increase collaboration.
Second, drug companies tend to focus on developing a portfolio and driving top-line revenue growth,
remaining agnostic regarding how that goal is achieved. The academic investigator has avested interest in a
particular topic and maintains a sustained focus on that topic.

Dr. Eck stated that in recent years, most work focused on the biology of disease and target identification has
taken place in academia and not within industry. However, lead generation through Phase 3 is dominated
largely by the pharmaceutical industry, which controls the assets and is somewhat secretive and particular
about what gets done and when. Changes are needed, because the period from target identification to anew
drug launch has shortened considerably, and as the science moves ahead it needs to be incorporated into the
drug development program. More disclosure is occurring about clinical trias, and thistrend will likely
continue. Thisincreased openness will foster more collaboration and increase the use of outside ideas and
talent.

Pharmaceutical companies conduct little post-market research and are more involved in finding ways to
maximize the value of adrug. Thus, the focus has been on bringing new drugs forward without proportionate
contributions to understanding the biology of diseases. There should be a greater willingnessto disseminate
new discoveries and ideas quickly so they can be incorporated into practice. Dr. Eck noted the importance of
exchanging scientific reagents, tools, and technol ogies and discussed as an example of the devel opment of
PET ligands, which have no proprietary interest to Eli Lilly but are used to study receptor occupancy. Such a
tool, if made more broadly available, may contribute to the understanding of receptor biology or other areas
of neuroscience.

Dr. Eck reviewed five areasin which academic and NIH research can improve efficiency, productivity, and
innovation in drug development: 1) identifying targets, 2) understanding patient heterogeneity; 3) developing
biomarkers; 4) identifying unique subsets of patients that are responsive to new drugs; and 5) providing tools
to help physicians manage complex information.

He emphasized that preclinical areas of collaboration includes target identification and validation, and
innovation requires these steps to be at the forefront. In addition, researchers need to understand patient
subgroups that will benefit from a particular target. On the clinical research side, thereisinterest in biomarker
research, comparative effectiveness research, and pharmaco-economic research, particularly in determining
what congtitutes value.

Dr. Eck stated that regulatory science, which has remained relatively unchanged over the last 20 years, needs
to be advanced and regulations need to be reformed. Finally, personalized medicine needs to be implemented
in aregulated environment by using sound decision-making techniques. The key to creating effective
collaborationsis trangparency; all cards must be placed on the table, face up. Dr. Eck noted that the Genetic
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Association Information Network (GAIN) has contributed to the public good through close collaborations
and the absence of proprietary interests.

Discussion

Dr. Kely wondered what the best and most efficient role for academiaand NIH isin drug development. Dr.
Eck suggested that there are many examples that demongtrate that the initial process can flourish well in
either an NIH laboratory or an academic laboratory. Dr. Cassall agreed that there should be no
compartmentalization and that the role academia plays depends on the individuals involved and the skillsthey
offer. All possibilities and combinations of talent should be explored. Dr. Zoghbi noted that repurposing
drugsis an efficient way to advance trandational research and that there are many new discoveriesin
academiathat could benefit from the use of existing drugs in the pharmaceutical industry. Pharmaceutical
companies, however, are often hesitant to share compounds needed in preclinical triasfor avariety of
reasons. Dr. Eck said agreater diversity of approaches to some of theseideasis needed.

Panel Discussion

Co-moderators:

e Richard J. Hodes, M.D., SMRB Member
e Eugene Washington, M.D., M.Sc., SMRB Member

Pandlists:

Charles Baum, M.D., Ph.D., Pfizer, Inc.

Ken Duncan, Ph.D., Bill and Melinda Gates Foundation

Brian Halak, Ph.D., Domain Associates

Thomas R. Insel, M.D., National Institute of Mental Health
Jean-Pierre Paccaud, Ph.D., Drugs for Neglected Diseases Initiative
Eric D. Perakdlis, Ph.D., Johnson & Johnson

Dr. Hodes provided an overview and three examples of public-private partnershipsin the precompetitive
space involving NIH. He also described several featuresthat define successful partnerships. The first example
highlighted was the OsteoArthritis Initiative, which islooking at imaging techniques to develop waysin
which the biomarkers might be used to support ultimate tests of intervention. To avoid giving undue or
inappropriate preference to any private sector entity in exchange for financial contribution, these
conversations were initiated on the basis that no specia advantage would be given to the partners. The results
were enormously gratifying and resulted in a study with a budget of $50 million, nearly $20 million of which
came from the private sector.

A second effort, the Alzheimer's Disease Neuroimaging Initiative, utilized some of the lessons learned in
planning the OsteoArthritis Initiative and established asimilar partnership, but contacted a much broader
share of the private sector. Thisinitiative also included FDA at avery early stage. Initsfirst five years, NIH
contributed $40 million and the private sector contributed nearly $27 million. Nineteen companies and two
nonprofits were involved, including biotechnology, major pharmaceutical, and imaging companies. The
project quickly resulted in a number of products. Theinitiative included more than 60 centersin Canadaand
the United States, dl with different hardware and software platforms, leading to the development of

technol ogies that allowed these platforms to be harmonized and deposited in a single database. Data were
made available in real time to the research community, resulting a phospho-tau and an amyloid peptide that
show very strong predictive value in tracking the course of early-stage Alzheimer's disease. This effort has
spawned some new and parallel enterprisesin Europe, Japan, and Austrdia, and others are being developed
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that will harmoni ze these techniques and provide great power for quickly identifying the relative usefulness
of various biomarkers.

Another style of public-private partnership can beillustrated by the Biomarkers Consortium and GAIN,
which provide frameworks for the private sector and NIH to explore together a variety of issues not targeted
to aparticular area. These effortswill help foster basic research and enhance clinical trias by expanding the
precompetitive space or devel oping products and technol ogies. Dr. Hodes reviewed some of the challenges
involved, such as shortages of funding, determining what exchanges of nonmonetary resources might occur,
identifying what the desired products of the partnership might be, and deciding how intellectual property
rights will be handled. NIH has generally conducted peer review in an attempt to ensure objectivity and
compatibility with the needs of its partners.

Dr. Washington asked the panelists to discuss what they see asthe most important attributes of the
partnership cultivation process. Dr. Baum responded that it isimportant for a partnership to be welcomed by
both parties and that shared goals and mutua interests are emphasi zed from the onset. Dr. Duncan noted that
the Bill & Méeinda Gates Foundation does not have many partnerships directly with industry, but often works
through its grantees to examine best practices. It is conceivable that partners can form arelationship with a
specific endpoint in mind from the very beginning. Before moving forward, it isimportant to establish the
appropriate oversights and other procedures for deciding the future direction of the partnership. One
successful approach involves establishing mini-portfolio agreements that move anumber of different targets
through the pipeline.

Dr. Halak agreed that it isimportant to determine goals up front and ensure that al parties are in alignment
and on board before beginning aproject. This may be easier when considering some of the precompetitive,
more discovery-based projects, because they are more congruent with the perspective in academia. Turning a
specific scientific discovery or project into a product becomes more challenging, as the academic researcher
often isfocused on open-ended questions, while private enterprise is looking for a specific answer. He noted
that thisis an areawhere NIH should encourage academicians to pursue specific goals.

Dr. Insel noted that NIH has participated in many of these efforts and has had both successes and failures. He
added that it might be helpful to talk about what has not worked in the past. The Foundation for NIH (FNIH),
through the Biomarkers Consortium, has been one forum for such discussions. The Institute of Medicine has
forums for drug discovery, neuroscience, and other areas where there are opportunitiesfor different partners
to come together to discuss possibilities. One lesson learned from the Biomarkers Consortium was the
importance of having the right people at the table—those with the authority to speak on behaf of the
participating party. Another lesson learned within the neuroscience sector is the importance of having
multiple pharmaceutical companies involved in exploring and implementing idess.

Dr. Paccaud stressed the importance of aigning objectives between partners and gaining the support of the
senior officiasin the private sector. There should also be afocus on building relationships based on good
communication and respecting how each partner works. Dr. Perakslis emphasized the importance of
optimizing team size and structure and the useful ness of having a framework of governance.

Dr. Hodes noted a need to look at areas where there has been particular difficulty in interactions with NIH so
that modifications and improvements can be made. Dr. Eck said that the rules of operation with the federa
government, including NIH, are substantialy different from those of the private sector. This caninclude
nonstandard reporting requirements, negotiation difficulties, and the complexities of disclosure requirements.

Dr. Baum stated that there is a great need for shared goals that are mutually beneficial. In the past,
uncommitted grants of funds have been made to groups without clear gods or expectations, and often this has
not worked out for either party. Dr. Insel commented that it isimportant to be clear that thereisno smple
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way to fund an effort that has not been peer reviewed. Ancther challenge involves broad solicitations—
asking the community to send its best ideas—and finding that most applications are for projectsthat could not
be funded through peer review. Dr. Eck added that the expectations around funding need to be reexamined
and that, in working with academic partners, al parties need to contribute. In-kind donations, such as datasets
fromindustry can be valuable, but they are not always accompanied by the funds needed to carry out the
research.

Dr. Duncan noted that the Gates Foundation has had good interactions with the intramural program through
its grantees, but there have been fewer successes utilizing the contracts that support much of the extramural
research. Researchers have commented that working through NIH contracts is often cumbersome and dow,
and consequently, it is often difficult to get an effort prioritized and get the data back quickly. Dr. Cassdll
emphasized the role of flexibility inimproving the turnaround time of peer review, which could allow work
to begin while the investigator goes through the normal channels to apply for a substantial RO1 or other
funds.

Dr. Zoghbi raised legal and marketing issues and stated that a cultural change at FDA and pharmaceutical
companiesis needed, because it is much cheaper to repurpose drugs than to start de novo for each new
medicd problem. Dr. Halak observed that if the goal isto get aproduct to patients, the entire collaborative
and regulatory process must be reviewed. Organizations need to work together and avoid operating in silos.

Dr. Washington turned to the next issue—that of discussing the metrics for success and what they should be
for NIH and for public-private partnerships with academic or private partners. Dr. Perakdlisreplied that the
most meaningful partnershipsinclude frequent milestones that show incremental value and build momentum,
confidence, and good team rel ationships. He pointed out that many patients are waiting with late-stage
diseases, and many of the most interesting efforts are Phase VI or on the late-stage acquisition side.

Dr. Paccaud reported that the Drugs for Neglected Diseases Initiative (DNDi) enters projects at very early
stages and tries to be pragmatic. They use clear milestones for all of their development processes and have
checkpoints at joint committees to ensure that funds are being used as efficiently as possible. Dr. Halak stated
that metrics may differ for each project, but they should be shared and be at frequent intervals; having near-
term goals can help the partners gain momentum as the goals are reached. Dr. Duncan commented that it is
important for teams to recognize when things are not going well, such as when amilestone is missed, and

deal with these issues as quickly and honestly as possible. Dr. Baum stated that internal advocates might be
helpful in determining why progressis stalled and in resolving issues. Also, goals need to be measurable and
clearly understood. If the budget alows, a project manager should be in place to keep goals and milestones on
track. Dr. Eck added that conflict resolution is key to project success and timeliness.

Dr. Washington opened the discussion for questions and asked the pandlists to think about the most important
message that should be conveyed to the SMRB and colleagues at NIH regarding the accel eration of drug
development. Dr. Califf noted theimportance of NIH’ s current role as a communicator and coordinator and
stated that NIH needs to play a more effective role in creating a common forum to share progress. Dr. Cassdl
stated that there could be arole for the Ingtitute of Medicine Drug Forum in filling this void and that the
creation of some interactive toolswould be helpful. Dr. Hodes noted the strengthening the partnership
between FDA and NIH. Dr. Perakdis mentioned the need to consider the phenotype of the kind of person
who could run some of these trandational projects, both across the ingtitutes and with the private sector—an
extrovert with high energy and high emotiona intelligence.

Dr. Paccaud reported that DNDi istrying to understand better the assets of the different ingtitutes and how to
access these resources, not only in terms of financing but aso in terms of competence and networking. Dr.
Halak recommended that NIH do its part to increase collaboration. The U.S. Patent and Trademark Office
(PTO) should be involved with drug repurposing because of market protection issues for products that have
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dated composition of matter IP. Centers for Medicare & Medicaid Services (CMS) involvement isimportant,
becausein order for companiesto advance projects, they need to figure out how reimbursement decisions will
impact industry decisions. Thus, collaboration is needed between NIH, PTO, CMS, and industry. The culture
among many academic researchers a so needs to change so thereisincreased enthusiasm for applying basic
science to the development of actua projects. Tools and resources must be offered, and the need for more
program managers should be an area of focus. Dr. Duncan stated that from the foundation's perspective, it
would be helpful if NIH supported its grantees in devel oping partnerships to move projects ahead.

Dr. Baum commented that in the precompetitive area, pharmaceutical companies need to collaborate with
academia, NIH, and FDA to advance some of theinitiatives around biomarkers for use as surrogate endpoints
to spur drug development on a conditional approval basis. Another area of specificinterestis
immunogenicity; there are anumber of issues involving immunogenicity that are not understood well, and
thereis great interest involving predictive immunogenicity and related questions. Effortsin regenerative
medicine around stem cells aso would be of great interest. Dr. Baum noted that Pfizer is devel oping an
externa innovation network, which would be helpful for drug repurposing.

Dr. Eck stated that NIH has an opportunity to be the neutral convener in many of these areas and to smooth
theway for individual collaborations through its relationships with the leaders of these companies, whose
senior executives may have interests that are not aigned with NIH interests. Using rheumatoid arthritis as an
example, he said that it presents an opportunity to bring together a diverse group of scientiststo addressthis
disease.

Section 1V: Engaging in a Dialogue with the Public

Mr. Augustine introduced the next panel, moderated by himself and Dr. Fauci, who emphasized the
importance of engaging in adialogue with the public and of crystallizing thoughts about the best way to
accomplish this. The pand followed a presentation by Jeff Allen, Executive Director of Friends of Cancer
Research.

Jeff Allen, M .D.
Executive Director
Friends of Cancer Research

Dr. Allen discussed public expectations regarding the pace of therapeutics development. He stated that
approximately 20 percent of new drugsthat enter clinical testing actually reach the market. In oncology, this
number decreasesto eight. He emphasi zed the need to communi cate these challenges when embarking on
new models of trandational research and educating the public about the importance of this type of research.
Dr. Allen posited that now is the time to revise the models focused on directed trandation of biological
findings to new medicine, but it is equally important to make sure that the public isinformed. The publicis
looking for fundamental changes and wants to understand the work that goes on at research ingtitutions.
Defining the problems and the road forward is vitally important to communicate at the outset, and this
information needs to be tailored for the diverse audiences wanting to know more about complex topics such
astrandationd research and drug devel opment. He stated that while no one fundamentaly opposesthe
concept of trandationa research, most do not know what role they can play. Often, government officids
cannot provide information directly to Congress without first being asked—a good example of why a
mobilized and educated advocacy community is needed.

Dr. Allen noted a clear role for NIH could be to examine both successes and failures to determine why one
drug succeeded and another failed. Public interest in understanding the process will be important in gaining
steam. In addition, publicizing adirected work plan and communicating incremental goals along the way
hel ps to maintain involvement and garner support.
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The current infrastructure for clinical research has been referred to as out-of-date; fundamenta changeis
needed. In considering a new approach to conducting tranglational research, having the right expertise in drug
development as part of the peer review process from the beginning is critical in determining the right projects
for investment. Although therole of NIH and other agencies often is not well understood in the drug
development progress, NIH can be a key driver—if not the mgjor convener—of many of the other entities
required for success. Dr. Allen noted that he has seen positive stepsin NIH and FDA interactions and
believes that the agencies will increase channels of communications and coordinate activities to support both
agencies missions of advancing public health.

Dr. Allen noted that the influenza vaccine could be used as an example of a successful trandational effort that
can be used to both engage and educate the public about the challenges associated with trand ational
medicine. Dr. Allen concluded by noting that conducting this kind of work behind closed doors, without
public engagement, endangers the sustainability of trandational medicinein the future.

Dr. Fauci agreed with Dr. Allen’ s statement that public understanding is needed to garner support for the NIH
mission and expressed his concerns about public expectations with the introduction of CAN. It isimportant to
explain that NIH funds concepts devel oped by NIH grantees and asked how communi cation with
stakeholders about the risks and benefits of trandational research could be enhanced. Whenever RO1
investigatorslearn of any initiative that is funded by NIH, they become anxious that resources might be
diverted away from fundamentd, basic, undifferentiated research. Public input isimportant in establishing
tangible goals and setting priorities. Thisiswhereincreasing the understanding of NIH' srole isimportant,
because the public needs to know that cures do not come directly from NIH; they come from NIH
contributing to the work of pharmaceutical companies.

Pand Discussion

Co-moderators;

e Norman R. Augustine, SMRB Chair
e Anthony S. Fauci, M.D., SMRB Member
Pandlists:
Margaret A. Anderson, Faster Cures
Ken Duncan, Ph.D., Bill and Melinda Gates Foundation
Jean-Pierre Paccaud, Ph.D., Drugs for Neglected Diseases Initiative
Amy Comstock Rick, J.D., Parkinson’s Action Network
Steven M. Rowe, MD MSPH, Cystic Fibrosis Foundation
Gregory C. Simon, J.D., Pfizer, Inc.

Dr. Paccaud commented on the dangers of conflating messages and said that NIH is abasic research funding
agency that drives development of ideasto products, but devel opment has traditionally been the role of
industry. He stated that it may be beneficial to position NIH as the entity addressing and de-risking research
on rare diseases, asthisresearch is often not afocus of industry. Dr. Rowe added that there are a number of
parallelsto what the Cystic Fibrosis Foundation experienced 10 years ago when it transitioned from primarily
funding academic institutions and care centers to conducting active venture philanthropy by funding
biotechnology companies and pushing their therapeutics development pipdine. If NIH establishes a program
that isan active facilitator and partner to pharmaceutical development, frequent communication will be
expected by constituents. The new trandational effort will require metricsfor progress that are easily
understandable by al parties. He suggested that NIH’s complexity could be harmonized in asimple diagram
that could be used as a communication tool to help set expectations.
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Mr. Simon talked about how to move NIH-funded trandational research beyond NIH, noting that the same
kind of blue ribbon commissionsthat ook at conflicts of interest could examine congruence of interests. He
noted that the United Statesis the only country that dividesindustry from government and academiain the
way that it does. Although individuads have conflicts of interest and there is corruption in academiaand in
government, it is not necessary to demonize the ingtitutions because of isolated incidences of scientific or
political misconduct. The overwhelming magjority of people in the industry are passionate about helping
people, but they haveto do it in amanner that supports their company’ s success. Mr. Simon added that it is
important to talk about the value of innovation in economic terms and to define diseases. However, it will not
be helpful for the NIH trandational program to define diseases based on what can be analyzed and attacked if
FDA keeps regulating drugs based on antiquated disease categories. NIH and FDA need to discuss the future
of medicine, and improvements are needed in career development specificaly asthey relaeto options,
funding, and opportunities.

Ms. Comstock Rick observed that communication efforts must take into account the different audiences with
different needs—patients and the public, researchers, and Congress. NIH has a huge opportunity to educate
the public, not just about trandational research, but about basic research and theroleit plays. CAN aso
presents an opportunity for promoting a culture of trandational research. She also suggested that NIH could
begin ajourna for trandationa research that iswilling to publish negative results and use NIH’ s status and
funding to promote the culture of trandational research. She noted that Congress does not expect NIH to have
al the answers, but it does believe that NIH isthe right convener to have this difficult conversation about
trandational research.

Dr. Fauci warned that because the NIH budget is scheduled to be flat for the next few years, if the CAN
budget grows, money will come out of the fundamental, basi ¢ research efforts; this would cause a serious
problem in communicating with an important part of the NIH constituency.

Ms. Anderson said that FasterCures deal s with the same sort of issuesthat NIH doesin terms of explaining
progress toward cures. Current headlines are focused on what is working or not working in science and on the
status of cures, and the public is becoming more sophisticated in its understanding. Another important piece
of the current landscape is the aging Baby Boomers—the sandwich generation—that has elderly parents who
areliving much longer but suffering from diseases that are more chronic. This occursin the context of safety
and risk, which meansthereis significant discussion about patients being willing to accept more risk while
still relying on aregulatory framework that ensures safety.

Ms. Anderson added that NIH needs to be part of the communication process, and more information about
how medical research happens and how different sectors collaborate would be useful. The basic research
community needsto be part of this discussion. In addition, the effective ddivery of information cannot be
done only through the use of websites; there are many excellent patient groups, coalitions, and stakehol der
bodies that need to be cultivated and viewed as part of the NIH clientdle. It is also important to have € ogquent
spokespersons for science and trandation both within and outside NIH. The message needs to leave the
confines of the campus and go to al congtituent groups, including Congress. The message also needs to
describe the trand ationa research portfolio and how basic research fuels the engines of discovery.

Dr. Duncan noted that the Gates Foundation relies on advocacy, but trying to get the message across
regarding why investments for new drugs are important is challenging. Grants that encourage high school
students to understand global health issues can help make them receptive to the va ue of science and
technology and help them understand why investment is needed in these areas. It may be useful for the RO1
community to engage more with the public.

Discussion
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Dr. Cassdl| gtated that there should be amassive communication effort to discuss not just the role of NIH but
also therole of academiaand industry. FNIH could house this educational effort and should receive the funds
necessary to launch such acampaign. Until the message is delivered clearly, it will remain difficult to fund
CAN and NIH at aleve sufficient to succeed in devel oping new therapies and other hedthcare technol ogies.
Mr. Goldin added that the American public wantsto hear from the officials who are in charge of the program.
If NIH wants to undertake successfully thistrandationa activity, the leadership of NIH must go to every
congressional district at least every other year and meet with peoplein high schoals, colleges, the Chamber of
Commerce, advocacy groups, etc. Modern communi cation demands that the actua officias and not
surrogates do thisjob. NIH leadership must meet with people who have problems and listen, take notes, and
answer questions. NIH |eadership needs to meet one on one with the members, not the staff, of Congress.

Dr. Zoghbi stated that prevention, which isjust asimportant as developing a treatment in eliminating disease,
needs to receive greater attention. When discussing stories of success, such asthe discovery of statins and
Gleevec, it isimportant to make sure people know understand that it can take 25 years from the time abasic
discovery is made to actual availability of atreatment.

Mr. Augustine stated that another problem is the culture of the research community itself, whichis
increasingly academic and structured to reward the publication of papers and not products. Until the incentive
structure is addressed, it will be difficult to deal with some of these larger issues. In addition, the conflict of
interest issue is an enormous that must be handled properly. Because we live in acompetitive world with
other countriesthat follow different sets of rules, there could be some middle ground where we can behave
appropriately without handicapping ourselves so severdly.

Mr. Augustine requested that each panelist share the single most important thing they would do, if appointed
as head of NIH, to navigate these issues.

Mr. Simon recommended rotating office assignments every other month to increase awareness among
employees about what is happening across NIH and to encourage people to focus on their common mission.

Ms. Comstock Rick said that launching an externa communication effort to educate the public about what
NIH does and an effort within NIH would help facilitate a serious conversation about NIH’ s mission. In
addition, NIH needs to think of the American people—the taxpayers—asits primary stakeholders.

Dr. Fauci noted that Dr. Collins said at the beginning of histenure that basic research is NIH’ s core effort, but
there are also programmatic issuesthat are critical to the NIH mission; the misperception that NIH |eadership
iswed only to undifferentiated research needs to be corrected.

Dr. Berg commented that the business mode for physician scientists at many academic medical centersis not
ideal and that it is essentialy impossibleto try to develop ared trandational research career without ending
up back on the clinical side. NIH isinterested in providing support, but it is difficult to do this without getting
the academic medical centersto use amodel that will protect those who do this research.

Dr. Allen gtated that there should be a tradeoff—new models of thinking can be embraced and silos can be
removed, but the external community needsto do the same. Those who work with the cancer community
know that thiswork can be both highly collaborative and highly fragmented. In addition, many problems
have not been identified and are not hecessarily inherent to NIH. NIH can cal on both the external and
internal communitiesto identify those challenges and try to address them.

Ms. Anderson noted that it isimportant to talk about all of the efforts and the discrete piecesinvolved in
moving a drug to market and to explain the chalengesinvolved. The research community needsto do a better
job of explaining that this process cannot be likened to afactory, and there are no easy fixes. NIH should
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have a stronger voicein talking about dl of the sectorsin medical research and informing the public about
NIH and its work. She noted that the FasterCures report Entrepreneurs for Cures focuses on the venture
philanthropy sector, which receives alot of media attention, because these organizations promise to collect
money, alocate research dollars, and take what works and |eave behind what does not work. She aso noted
that agreater understanding of the value of clinical trialsis needed.

Ms. Comstock Rick expressed concern that conflict of interest rules are being used to explain why certain
partnerships cannot move forward. NIH should make a positive plan, seek outcomes, find the partners
needed, and address associated barriers.

Dr. Rowe commented that when the Cystic Fibrosis Foundation began venture philanthropy, a significant
portion of the medical budget went to asingle biopharmaceutica entity instead of their RO1 community,
which resulted in tension. Ten yearslater, it appearsthat alot of good basic science has come out of the
original collaboration, and it is evident from publications by basic scientists that many are using the tool
compounds that emerged from discovery efforts that were originally funded by the Foundation. The
Foundation facilitated this by generating tool compounds that have been publicly availableto their scientists
and by clearly communicating the promise of others.

Dr. Fauci noted that communication needs to be improved, but thisis difficult to do with aflat budget—seven
years of aflat budget represents an actua loss of 3 percent per year. Dr. Paccaud added that, because of the
flat budget, NIH should ensure that it is concentrating on its mgjor mission. Dr. Fauci stated that significant
activity is devoted to increasing public understanding, but it is not ways effective. Ms. Anderson
commented that the American public understands cost-cutting and that although it is challenging and
difficult, NIH must continue to embrace basic research while al'so looking at its other role (as exemplified by
CAN) and communicating about it.

Mr. Goldin acknowledged that on one hand, NIH’ s core mission is basic research, but on the other hand, a
large part of the American public does not even know what NIH is. He wondered whether expertsin
communication could think this through and make recommendations on how to approach the problem. Ms.
Comstock Rick said that it would be useful to increase understanding among the public about the importance
of federal funding for NIH. Mr. Simon noted that one strategy isto impart thisinformation as a specific story
about how progressis made in medicine.

Session V: Substance Use, Abuse, and Addiction

Mr. Augustine noted that thisis an extremely important topic, with two hours set aside for discussion and
public comments. Following Dr. Roper’ s presentation as Chair of the SUAA Working Group, aformal
recommendation would be made to Dr. Collins.

Presentation of SUAA Working Group's Recommendations on Optimal Organization of SUAA
Research at NIH

William L. Roper, M.D., M.P.H.

Chair, Substance Use, Abuse and Addiction Working Group

Dr. Roper thanked the members of the working group, as well asthe staff and others who worked on their
behalf. The Working Group’ s charge was to recommend whether organizational change a NIH could further
substance use, abuse, and addiction (SUAA) research to improve the public's health. Over the last 17 months,
the working group has held 12 teleconferences and 3 in-person meetings and has heard from awide array of
individuas, including representatives from NIH, the Nationa Institute on Alcohol Abuse and Alcoholism
(NIAAA), the Nationa Ingtitute on Drug Abuse (NIDA), and others groups from across the relevant
communities.
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Dr. Roper began by stating the Working Group'’ s findings that emerging scientific research indicates that
there are smilar reward pathways underlying compulsive behavior, and many substances that pose the
potential for abuse may have similar effects on the brain. Common genetic sites are associated with the risk
of abuse-related disorders, and addiction is a developmental disease. In addition, many of those who abuse
substances suffer from multiple drug dependencies and/or comorbidities. The Working Group asked both
NIAAA and NIDA to identify some high-priority areas of research that they believe are not being addressed
sufficiently. NIAAA indicated that that thereis aneed for greater understanding of the pharmacokinetic and
pharmacodynamic interactions between alcohol and commonly used therapeutics for other conditions;
research on the novel metabolites generated as aresult of interactions between acohol and illicit drugs; more
information on the mechanisms through which acohol increases the risks for certain cancers; and greater
understanding about how to encourage patients to seek treatment. NIDA noted alack of pharmaceutica
industry interest in developing therapiesto treat addiction; insufficient involvement of the medica
community in preventing and treating addiction and a coholism; the availability of treatments that are not
being widely used; and challengesinvolved in the trand ation of research results.

A broad range of stakeholders provided input regarding the optimal organizational structure for NIDA and
NIAAA. Compelling arguments were made, and awedlth of information and evidence on theseissues was
provided. For the most part, representatives from the drug abuse research and trestment communities
presented argumentsin favor of astructural reorganization, indicating that there is compelling evidence
regarding synergiesin the science, that certain patient populations are underserved (particularly patients with
multiple substance dependencies), and that there may be impediments to collaboration and integration
between the two largely separate scientific communities.

Conversely, most representatives of the alcohol abuse research and treatment communities preferred a
nonstructura approach to reorganization that would maintain the current separate ingtitutes. Thiswould
involve a“functional” approach to reorganization in which trans-NIH activities would be established for
addiction research. Proponents of this approach cited the benefits of having multiple perspectives brought to
bear on common scientific questions and warned about the potential for losing certain research foci asa
seriousrisk of structural reorganization. They a so noted the positive aspects of the addiction work being
conducted at anumber of institutes and gave examples of successful collaborations and other trans-NIH
initiatives. Proponents of afunctiona reorganization emphasi zed the distinction between licit and illicit
substancesin terms of public health messages and the stigma attached to drugs versus acohal.

The deliberations were guided by the SMRB Report on Deliberating Organizational Change and
Effectiveness, in which the SMRB recommended undertaking athree-step process when considering

reorgani zation: ng the need for change, eval uating the options for change, and implementing and
evaluating the change. Five criteriawere identified for the first step, ng the need for change: isthere an
immediate criss; are there unaddressed scientific opportunities; have there been changesin the scientific
landscape that merit doing something different; are there evolving or emerging public health needs; and is
there aneed to improve the qudlity or efficiency of research? Step two, eva uating the options for change,
included possibilities ranging from maintaining the status quo to establishing a new ingtitute comprised of
relevant research programs from across NIH (not limited to only alcohol and illicit drugs).

The SUAA Working Group unanimoudy concluded that the status quo is not ideal for fulfilling NIH's
mission and optimizing substance use, abuse, and addiction research. Therefore, members agreed that
reorganization is needed to optimize the science and the public's health. Based on thisinitial conclusion, some
key features were identified to be necessary for defining and characterizing reorganization. First and
foremogt, any reorganization must integrate addiction research portfolios across all of NIH, including
substances such as tobacco and behaviors such as compulsive gambling. A new organizational entity should
promote a unified vision for addiction research, employ an interdisciplinary approach, maintain flexibility to
accommodate changes in the scientific landscape, and implement a multidisciplinary approach to training
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new investigators. Success requires commitment by participants at al levels, including the strong leadership
of the NIH Director and Directors of the NIH institutes and centers. It also requires contributions from all
stakeholders, including internal staff and extramura investigators.

Two primary options for reorganization are described in the report: create a new ingtitute focusing on
addiction, or create atrans-NIH initiative on addiction. The SUAA Working Group recommended
unanimoudy that one of these options be adopted, and described the qualities of each.

Cresating anew addiction ingtitute would incorporate drug addiction research from NIDA, a cohol research
from NIAAA, tobacco research from NCI, and gambling addiction research from NIDA and NIMH. NIH
would need to conduct an agency-wide portfolio anaysisto determine which addiction-related programs
should be included in the new indtitute and then identify where non-addiction research activities would be
moved. For example, alcohol liver disease could be reassigned to the National Ingtitute of Diabetes and
Digestive and Kidney Diseases (NIDDK), and fetal a cohol spectrum disorders research could be moved to
the Eunice Kennedy Shriver Nationd Institute of Child Health and Human Development (NICHD). Funding
for each of these portfolios should not be diminished, but merely transferred with the portfolio to the institute
inwhich it would reside. Regarding implementation, the new institute would require the recruitment of a new
director and staff should be transferred from NIAAA and NIDA. It was noted that additional staff might be
needed to achieve the new mission. A new strategic plan would be necessary, aswould atransition
committee to oversee the process, conduct the NIH-wide portfolio anadysis, develop the organizational
structure, establish atimeline, and more.

The second option—a new trans-NIH initiative on addiction—could be modeled after the NIH Blueprint for
Neuroscience Research or the new OppNet for Behavioral and Socia Science Research. Thisinitiative would
need to be larger in scale and investment than either of these two examples and would require stable and
dedicated funding sourcein order to be successful. Several members of the Working Group posited that a
majority of each ingtitute's addiction funds would need to be devoted to this project, and the Office of the
Director would need to contribute funds aswell. The basic organization of thisinitiative would include a
steering committee with the relevant ingtitute and center directors and working groups tasked with carrying
out the various related activities.

Proponents of forming anew ingtitute found the scientific evidence and the public health needs sufficiently
compelling to undertake this structura reorganization. In their view, the scientific and public health goals
cannot be met by creating atrans-NIH initiative. The new ingtitute would enable the effective promotion of
some high-priority areas, such as research on polysubstance abuse, understanding adolescent use, or
promoting the public health message that alcohol and drugs can have similar effects on the brain and body.

Those who favored the creation of atrans-NIH initiative found the evidence of scientific opportunity and
public health needs compelling, but still questioned whether creating a new ingtitute is the best way to
proceed. The suggestion was made that atrans-NIH initiative would be just as successful as creating a new
ingtitute. There a so was some fear that establishing a new ingtitute would create research gaps, in particular
inthe alcohal portfalio.

Over the course of the ddliberations, the costs and benefits of establishing a new ingtitute were discussed and
carefully considered, and it was agreed that implementation would be a significant undertaking. It also might
cause considerable disruption in the research community, at least in the short term, and there was concern that
the benefits of anew addiction institute would be outweighed by the burden of establishing it. Thetrans-NIH
initiative would be inherently interdisciplinary, bringing unique perspectives to the table in a coordinated

way.

Discussion
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Dr. Katz inquired about atimeline for evaluating the success of the proposed functional option. Dr. Roper
responded that it was discussed a some length and that the option would need to be given at least three years
before it could bejudged as being successful or not. Criteriafor evaluation were discussed, but not
characterized in great detail. Dr. Roper noted that the eight SUAA Woarking Group members usualy were
split on many issues and that he would not encourage the NIH Director to take on a structural reorganization
involving the merger of NIAAA and NIDA, athough thereis compdlling information indicating that it could
produce good results. Dr. Varmus voiced his support for creating a new ingtitute and argued that doing so
would not overly burden the NIH Director. He noted that the Working Group had aready outlined a good
plan for implementing the merger.

Dr. Roper noted that much of the angst about the structural option came from the external community and
that within NIH it is understood that there would be disruptions and dislocations, but that ultimately,
everybody will get on board because the budgets are there. However, he was struck by the deeply held
fedlings among many in the acohol community that this would be a tremendous mistake. Dr. Roper
expressed support for adopting afunctiond integration, which would provide the externa community with
some reassurance during thistransition. Later, if the functional approach does not work, then the structural
option could be pursued.

Dr. Varmus responded that resistance would always occur because of the anxiety involved when making any
change that might affect individuals accessto funds. He stated that the Working Group has done agood job
of identifying the sources of those anxieties, and there would probably be some cost-shifting if anew institute
were created. NIH is prepared to create a new ingtitute, he said, which appears to be the best option. He
guestioned the idea of having afunctiona test to eval uate whether atrans-NIH addiction initiative would be
successful. Dr. Kelly observed that the report was extraordinary and made a very compelling case based on
the science that the creation of anew ingtitute islikely the bets option. He noted that much effort would be
involved inimplementing either option.

Mr. Augustine asked whether all of the SUAA Working Group members bdieved that the status quo is
unsustainable and wondered if they supported one option because the other smply was not workable or
whether it was gtrictly amatter of believing that one option was better than the other.

Dr. Zoghbi stated that the reasons for supporting merging the two ingtitutes are based on science and public
health and are abjectively driven. Maost of the arguments againgt the merger rest on two issues: oneisthat
acohol should not be considered a drug (stigma), even though alcohal isillegal for teenagers and adol escents,
and acohol isadrug. The second significant argument against merger isthe fear that because acohol has so
many other effects on health, that focus would be logt if located within a merged ingtitute. Dr. Zoghbi did not
find the arguments for the non-merger optionsto be persuasive. In addition, establishing a successful trans-
NIH initiative would involve most of the addiction money in participating institutes, which meansalarge
sum of both ingtitutes' funds. Merging the two ingtitutes would be smpler.

Dr. Hodes stated that he was persuaded by a combination of seeing this as amore rigoroudy science-based,
trans-NIH rearrangement weighed against what appeared to be a more challenging functiona solution
involving components from so many ingtitutes.

Dr. Washington expressed support for the trans-NIH initiative option, given the resistance that would be
caused internally and externaly by a merger and the disruption that it might cause. If the scienceimproved in
two to three years, then there would be no reason to take on the additional burden of overcoming resistance
and disruption. For either option, a metric of success would be needed.

Dr. Rodgers stated that this has been an evolutionary effort and that, if a singleinstitute for addiction research
wereto be created, it would appear more reasonable to consider all addiction research.
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Dr. Powell observed that addiction research isimportant, the science of addiction research has progressed,
and the spectrum of addiction research should be addressed. She said she did not believe that afunctional
solution would work.

Dr. Shurin noted that with the difficulties involved in mandating any structural change, decisions should be
driven by the scientific considerations. Both institutes have been in place for a significant period and the
evolutionary approach makes alot of sense.

Dr. Varmus commented that it is time to move forward and create the new ingtitute. Mr. Goldin agreed,
adding that implementing afunctional solution that involves waiting, testing, and further review would be a
mistake. The complex issue of addiction cannot be addressed with $3 billion or $4 billion ayear through
good will. Strong leadership is needed to push the right kind of change forward.

Dr. Callins observed that the discussion reflects the challenge of addressing the complexity involved in
making this decision. This and the strong fedlings in the scientific community are also indicated by the fact
that the advisory council of NIDA voted unanimoudy in favor of the structural option, while the advisory
council of NIAAA voted unanimoudy against it. There is anxiety about what happensto research funding for
particular grantees, but thisis about trying to support the best science. Consumers a so had strong opinions
about this, particularly groups such as Maothers Againgt Drunk Driving that were strongly in favor of special
attention focused on alcohal. Dr. Callins said he was glad to see that during the course of the ddliberationsthe
structural model was expanded, because the process must be driven by science. Thismeans all addiction
research, which clearly touches other areas outside the two ingtitutes, hasto be onthe table.

Dr. Callins added that the cost to himself and others around him should not be a defining issue. The
discussion around the table was hel pful, because it provides afresh look by those who have not been involved
in this process for more than ayear, and it is exactly what needed to happen. The opinions around the table
were strong and well defended. He said he had received all the information and input needed to reach a
conclusion and would do so in the near future.

Public Comment

Dr. Mark Goldman, President-elect of the Research Society on Alcoholism (RSA), commented that RSA is
not in favor of astructural merger. The issue is broader than addiction, and this should influence the thinking
about how the pieces are put together in multiple ingtitutes. He discussed the involvement of devel opmental
processes that have nothing to do with addiction but that do |ead to the use of substances. All the ingtitutes
that might be players have yet to be named, and it istime for NIH to confront the notion that the burden and
cost of the disease worldwide involves behaviora choicesthat are not yet fully understood.

Mr. Tom Donadson of the National Organization on Fetal Alcohol Syndrome expressed concern on behalf of
the organization’ s constituents about a potentid structural merger. Fetal acohol spectrum disorders research
has had awell-functioning home a NIAAA for many decades; thus, the idea of disbanding NIAAA is
causing much concern within the field. He noted that research shows that the notion that drug and acohol use
occur together is common but is not true. Mr. Donaldson predicted that if a separate addiction entity is
created, it will affect the work being informed by NIAAA. He stated that the National Organization on Fetal
Alcohol Syndromeis pleased with the development of the option for the trans-NIH functional change.

Mr. James Jorkasky of the National Alliance for Eye and Vision Research (NAEVR), which serves asthe
Friends of the National Eye Institute, emphasized that NAEV R opposes the merger and is concerned that a
portion of the research currently being conducted would no longer occur if the two institutes are merged.
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Dr. Stephanie O'Malley of the Research Society on Alcoholism said that the society isin favor of the
functional reorganization for scientific reasons and that it is critical to understand that although acohol use
involves more than addiction; thereisrea value in having an ingtitute that encompasses different aspects of
alcohal use and addiction. The functional approach could address research within the acohol research
community on addiction while preserving the expertise and dia ogue on the effects of acohol on multiple
organ systems.

Mr. Lyle Dennis, apartner at Cavarocchi Ruscio and Dennis Associates representing the American
Association for the Study of Liver Diseases (AASLD), said that AASLD is opposed to merging NIAAA and
NIDA and opposes any other action that would undermine the unique portfolio of life-saving liver disease
research that currently is supported solely by NIAAA. Members of AASLD believe that any action taken by
the SMRB, and ultimately by Dr. Collins, must clearly benefit patients. He commented that having 18 NIH
ingtitutes, centers, and officesinvolved in liver disease research is system strength. In addition, NIAAA isthe
sole source of extramural NIH funding on acohol and liver research, and this focus has led to reaching some
significant scientific milestones over the years. He commented on the problems AASLD has with smply
moving research to NIDDK. Firgt, in light of expected reductions in funding, it would be problematic for the
portfolio to be moved without the funds. Second, scientists recognize that a systems biology approachis
essentia to study a cohol's interconnected effects on the brain and other organs, but an addiction institute
would not be involved in that type of research. Therefore, AASLD urges the adoption of afunctional
approach to addressing concerns about addiction research while leaving the remaining end-organ damage
research in its current successful mode. Mr. Dennis added that if astructural merger occurs, it would be
impractical to revert to the current system; however, if only certain functions are merged, the quality of that
research could be reviewed and a structural merger could be considered at that time, if necessary.

Dr. Mack Mitchell of Johns Hopkins University emphasized how he relies on research sponsored by NIAAA
to advise to his patients about alcohol and how it impacts their health. He noted that NIAAA hastaken alead
roleinlooking at alcohol and its properties of addiction and in looking at the entire spectrum of acohol use
and how it affects health and behavior. Dr. Mitchell said that the American public may be disappointed that
NIH no longer has an ingtitute devoted to the study of alcohol, and he added that he hoped the committee
would vote in favor of afunctiona merger that would provide a greater emphasis on addiction without losing
the benefits of what has been learned about other aspects of acohol consumption on health and behavior.

Mr. Augustine thanked the members of the public for sharing their views.
SMRB Vote on SUAA Working Group Recommendations and Report

Mr. Augustine welcomed amotion regarding the group’ s sentiments about whether the current arrangement
needs to be changed. Dr. Roper made the motion that change is needed, which was seconded by Mr. Goldin.
The motion passed unanimoudy (with Dr. Tabak abstaining).

Dr. Varmus then moved to recommend the creation of anew institute of addiction—that is, a merged institute
described in the report as Option 1. Mr. Goldin seconded the mation. It was agreed that the possibility would
remain to use other descriptors as part of the name of the merged institute, such as substance use and/or
substance abuse. After voting, Mr. Augustine announced that the motion carried with avote of 12 to 3 (with
Dr. Tabak abstaining). Executive Secretary Patterson noted that this vote congtitutes advice to the NIH
Director and not a decision. She added that areport would be developed that reflects the process involved,
including the discussions held during this meeting.

Ms. BarbaraMcGarey from the Office of Genera Counsdl stated that the crestion of a single merged ingtitute
does not require congressional authorization; the authority to do soisat the level of the Secretary of Hedlth
and Human Services. There generally isa 180-day period during which Congress could decide to take further

Page 30



ATTACHMENT 4

action before it becomes effective, and nothing prevents Congress from rejecting the action. Congressional
appropriations committees and subcommittees will be required to take notice of the action and alter funding
inthe future.

Dr. Varmus expressed concern about repeated deferral of adecision about the funding of the Clinica Center
and attendant issues while awaiting completion of the report on trandationa science, whichisduein
December. Chair Augustine responded that he would work to address this issue and that the issue can be
discussed in December if action is needed. Dr. Varmus and Dr. Collins affirmed that the report must be
completed on time. Dr. Callins stated that if there is an issue about whether the charge is precise enough, the
TMAT Working Group may need to be redistic about the level of specificity that can be achieved inthe
report. However, he expressed optimism that the report will be available on time, based on the track record of
this group.

Closing.

Mr. Augustine thanked Drs. Patterson and Collins, NIH staff, other SMRB members and the public for their
participation.

Adjour nment.

Mr. Augustine adjourned the meeting at 4:24 p.m.

We certify that, to the best of our knowledge, the foregoing meeting summary of the NIH Scientific
Management Review Board is accurate and correct.

Norman Augustine Amy Patterson
SMRB Chair SMRB Executive Secretary
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