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A. The Medical Scholars Program

Of the 125 matriculants in each CoM first-year class, 15-25 are MD/PhD students, typically in an
8-year program. Over the years the ratio of MD/PhD to total MD students per cohort at UTUC
has ranged from a high of 29/35 to a low of 11/25. Remarkably, only about 2 students per cohort
fail to complete the program to the M.D. degree.

The MD/PhD Program, called the “Medical Scholars Program” (MSP), draws upon mentors all
over the UIUC campus in 35 different departments; this feature is an attraction for many
students. The UIUC MD/PhD program is the third largest in the United States. Of the total 148
students, 26 have individual Public Health Service fellowships. UIUC waives tuition for all of
them, and the CoM provides at least partial stipends (research and graduate student instructor
stipends) for essentially all, from scholarship endowments. Of the 148 total students, about 120
are in Life Sciences departments, with the remainder distributed through College of Engineering,
Department of Community Health in the School of Applied Life Sciences, Chemistry, and in one
case Music combined with cognitive neurosciences. Surprisingly, the Program has no NIH
training grant support. It is claimed that the NIH will not permit a training grant for such a
diverse program.

According to Dr. James Slauch, MSP director, the MSP enjoys wide respect and support from
across the campus, especially after a concerted effort over the last 5-7 years to increase the
stringency of the admissions and to focus efforts on particularly strong graduate programs. At
the same time, they have improved advising of the students to help them gain admission to
highly-ranked residency programs that will facilitate research-oriented careers. The match
record of recent graduates (with greater stringency in the program and improved advising) has
led to half of the recent graduates being accepted in top-10 residency programs, according to
Dean Schwartz (former director of the MSP). A list of placements is attached for 2005, 2006,
and 2007 graduating cohorts (Appendix D).

The MSP is celebrating its 30m anniversary in 2008, with a total of 235 graduates and 148 current
students. It was quite surprising to learn that none of the 235 Medical Scholars graduates has
ever been recruited back to UIUC as a faculty member. Whether any have been followed and
sought out to apply is uncertain. Two graduates hold clinical/ administrative positions at Carle —
Dr. Kirk Moberg (Senior Medical Director, Chief Medical Officer, Carle Clinic Association, and
Clinical Professor, UICOM); and Dr. William Schuh (Clinical Assistant Professor in Internal
Medicine). Dr. Michael Aref (PhD *03; MD ’06) is currently in the Internal Medicine Residency
at Carle/UICOM, holds an Adjunct Assistant Professorship (not tenure track) in the Department
of Nuclear, Plasma, and Radiological Engineering, and is running a lab in that department. No
MSP alums are currently on the tenure track faculty.

Current data for the 235 graduates indicate that 77 (33%) are still in residency or fellowship
training; of the 158 at more advanced stages of their careers, 61 (39%) hold an academic or
administrative position, 10 (6%) are in industrial or government positions, and 87 (55% of 158)
are presumed to be in strictly clinical roles. The goal of the MSP is to increase the number of
graduates that ultimately have research-based positions.
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B. Clinical Years and Clinical Teaching

Students have clinical rotations at Carle Foundation Hospital and Carle Clinic, (300 MDs/DOs),
Provena Hospital and its Christie physicians network (80 MDs), both centered in Urbana-
Champaign, and the Danville Department of Veterans Affairs Hospital 40 miles away. The CoM
has 50 clinicians on the active teaching faculty plus 100 others who provide episodic instruction,
presumably on a voluntary basis. Carle’s leaders are ambitious about expanding its reach and
enhancing its reputation in central Illinois. At present many patients in the Urbana-Champaign
area go outside the area for care, especially specialty care---to Chicago or Springfield.

C. Carle Foundation Hospital and Clinic

The Carle Foundation Hospital and Clinic play important roles in the clinical education of
medical students at UIUC. The Carle Foundation is a non-profit organization which owns the
Carle Foundation Hospital, a 305-bed facility which is in close proximity by car to the UIUC
campus. The Hospital has a Level 1 Trauma Center, a cancer center, and a neurosurgical center.
Carle’s ambulatory clinics provide care for approximately one million patient visits per year.
The Carle Foundation recently received a gift of $10 million to establish the Mills Breast Cancer
Center and has built an eight-story facility for this Center that includes one floor with 27,777 sq
ft of laboratory space, plus offices and ambulatory clinical facilities. The Foundation also plans
to develop a Heart Center and new programs in gastrointestinal diseases. The Foundation is
financially stable and has had significant surpluses in the past few years.

The Carle Clinic is a for-profit multi-disciplinary, physician group practice organization which is
closely affiliated with the Carle Foundation. Approximately 300 medical doctors and doctors of
osteopathy are members of the Clinic. Most of the clinicians who admit patients to the Carle
Foundation Hospital are employed by the Clinic. The Carle Foundation Hospital has residency
programs in Internal Medicine (through UIUC), Family Medicine, and Oral and Maxillofacial
Surgery, as well as a Fellowship program in Geriatrics. It is currently developing a surgical
residency.

In the meeting with the Carle Foundation Hospital President and CEO, Dr. James Leonard, and
the CEO of Carle Clinic Associates, Dr. Bruce Wellman, The Washington Advisory Group team
was impressed with their interest in developing in-house research experience at Carle. They
indicated that they would like to recruit at least 10 and up to 15-20 new physician-scientists over
the next three years who would be able to spend some of their time in research. Dr. Leonard
indicated that the lack of residents in many of the clinical areas has been a deterrent to the
recruitment and retention of medical specialists at Carle. The Carle administration believes that
the expansion of academic programs and of centers of excellence in such areas as cardiology,
gastroenterology, cancer, and neurosciences will provide a “halo” effect for improving clinical
care and increasing the number of patients utilizing the Carle facilities. This strategy is relatively
new and contrasts with their prior approach of sending patients with the most complex and costly
problems to distant academic medical centers for their care.

The Carle Foundation Hospital provides support to the UIUC CoM for educational purposes.
This support has grown from $400K/yr in FY00/01 to about $700K/yr in FY02-04, and then
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$1M/yr since FY05, supplemented by contractual partial support for two tenured/tenure-track
faculty in FY07/08. The Dean of the CoM uses state medical education funding to pay for
certain teaching efforts of Carle Clinic physicians. Although the Carle administration appeared
keenly interested in working with the University to expand clinically-oriented research, they
expressed frustration at the slow progress being made, despite three years of negotiations
between the University and Carle. A Memorandum of Understanding between the institutions
remains unfinished, and joint recruitment efforts have been minimally successful. There was
concern about the slowness of the decision-making processes at the University and the alleged
lack of accountability.

Carle has recently recruited a well-qualified scientist, Suzanne Stratton, Ph.D., a prostate cancer
researcher and prevention trialist from the University of Arizona, as Vice-President for Research.
Dr. Stratton has begun to work with University administration to help resolve some of the
problems and obstacles encountered between the institutions, such as issues related to budgetary
items, joint recruitment, intellectual property, institutional review boards, research space, and
indirect cost recovery.

The Carle Foundation and UIUC have struggled recently to recruit a Director of the entire Mills
Breast Cancer Center. The institutions could not agree on two finalists. After a period as
Director or Interim Director, Stephen Boppart MD, PhD (degrees from Harvard and MIT), has
become Director of Research for the Mills Breast Cancer Center. He is Associate Professor of
Electrical and Computer Engineering, Bioengineering, and Medicine at the University. Dr.
Boppart is a physician-scientist and an NIH-funded investigator who performs basic research on
the imaging of tumors by optical coherence tomography. He has moved his research laboratory
from the University to the Mills Center, though he may now be increasing the UIUC portion of
his appointment. The Carle Foundation plans to locate the research activities of most of the
physician-scientists that they recruit in the near future at the Mills Center, at least for Oncology.
Perhaps those in other clinical fields will have other space. This whole situation may not be
optimal for engaging faculty and students at the University, unless accompanied by on-campus
research.

THE RATIONALE FOR SEEKING TO BUILD A SIGNIFICANT CAPABILITY IN
CLINICAL AND TRANSLATIONAL RESEARCH AT UIUC

A. Report of the UIUC Translational Research Steering Committee
The June 12, 2007 Report states:

Illinois will create an innovative environment for high impact biomedical research
by directing its strength in engineering, life and physical sciences toward
collaborative research in the biomedical field. In doing so, the traditional
backbone of Illinois excellence will build unique biological expertise and
strengthen its global leadership position. Illinois will do this by recruiting
clinician investigators and formalizing this campus’ unique approach of
embedding clinician researchers in thematic research clusters. This ensures that
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the clinical perspective is integrated into the academic community and becomes a
part of the scholarly conversation.

The Report indicates that the drivers for the Translational Biomedical Research (TBR) Initiative
at UIUC are the following:

e Student demand for undergraduate majors in biomedical science and health

e Faculty opportunities for funding from the National Institutes of Health: biomedical and
health science research programs have the highest per FTE external funding levels at
UIUC

e Perception that TBR will be a required component of an increasing fraction of NIH-
supported research

¢ Importance of clinical applications for a top-five College of Engineering and, more
generally, for exploiting inventions and enhancing economic development

e Fear of losing existing NIH support

This Committee proposed that UIUC make a $31M three-year investment to create an Office of
Translational Research ($2.6M + $0.8M recurring), launch recruitment of 10 clinician-scientist
faculty ($20.8M + $2.6M recurring) and 10 clinician educators ($0.6M + $0.6M recurring), and
enhance funding of clinical education ($8M + $3M recurring/yr). The proposal is tightly focused
on the College of Medicine. The Washington Advisory Group team feels that the
recommendation that clinician scientists spend only 20% time for research and education needs
to be reevaluated, since prior experience suggests that most productive clinical investigators
require larger fractions (50% or more) of their time committed to research. The only clinician
researchers currently on the UIUC campus are Dean Bradley Schwartz and Stephen Boppart
MD, PhD, who is moving from University space to the Mills Breast Center at Carle Hospital.

B. Definitions

Nationally, it is common for experienced translational and clinical researchers to state or lament
that there is no definition of these categories of research. The UIUC Campus Translational
Research Advisory Committee (CTRAC) issued this definition: “...those activities or resources
that facilitate the ability of fundamental research to impact biomedical science and human
health.”

In launching the Clinical and Translational Science Awards (CTSA) program, Dr. Elias
Zerhouni, Director of the National Institutes of Health, said in 2005:

It is the responsibility of those of us involved in today's biomedical research
enterprise to translate the remarkable scientific innovations we are witnessing into
health gains for the nation... At no other time has the need for a robust,
bidirectional information flow between basic and translational scientists been so
great.
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In the RFA, NIH used this definition, which predates the CTSA era: “Translational research is
the process of applying ideas, insights, and discoveries generated through basic scientific inquiry
to the treatment or prevention of human disease."

The NIH Definition of Clinical Research (from the NIH Director’s Panel on Clinical Research
Report to the Advisory Committee to the NIH Director in December 1997) comprises the
following three-part scheme:

(a) Patient-oriented research. Research conducted with human subjects (or on
material of human origin such as tissues, specimens and cognitive phenomena) for
which an investigator (or colleague) directly interacts with human subjects. This
area of research requires IRB oversight and approval and informed consent. It
includes:
® Mechanisms of human disease
e Therapeutic interventions
¢ C(linical trails
® Development of new technologies

(b) Epidemiologic and behavioral studies
(c) Outcomes research and health services research.

Excluded from this definition are in vitro studies that utilize human tissues but do not deal
directly with patients.

There is a special need for informatics to tie together translational and clinical research with
basic research.

We recommend the following definitions: “Clinical research” involves patients or human
volunteers, or identified specimens from such individuals, and requires informed consent
approved by an Institutional Review Board (IRB). “Translational research” is characterized by
an intent to improve knowledge of mechanisms of human diseases and generate new ways that
human diseases could be diagnosed, prevented, or treated. A broad array of research methods
and species would be appropriate. If human specimens are used, they would be de-identified so
that the IRB would waive the requirement for informed consent.

C. Administrative Hurdles Facing Translational Biomedical Research At UIUC
The following are inputs From the Associate Vice-Chancellor For Research:

1. The majority of clinical and translational research currently is conducted outside the
College of Medicine in MCB, Veterinary Medicine, Chemistry, Electrical Engineering,
Biomedical Engineering, and Allied Health Science. The CoM has limited its joint
appointments to those providing education. The scope for leadership from the CoM is
limited.



Enhancing Biomedical Translational Research at UIUC February 22, 2008

2. Appointments of tenure and tenure-track faculty with clinical research programs are
complicated by the fact that UIUC CoM is a regional campus of UIC; while tenure
review at the departmental level is conducted in Urbana, College level approval is the
prerogative of UIC CoM, followed by final review and approval by the UIUC Provost.
The mission of the UIUC CoM is education of medical students and MD/PhD medical
scholars. Appointments, space, start-up, and priorities for CoM basic scientists have been
controlled by the LAS School of Molecular and Cellular Biology. CoM cannot make an
appointment independently.

3 CoM controls negligible research space and has negligible infrastructure to support
research activities. The CoM business office does not handle submissions or post-award
management of research grants, order equipment, appoint graduate or post-doctoral
students, or hire research staff. Home departments provide all of these essential services.

4. UIUC grants submission infrastructure and the required regulatory compliance
infrastructure is not well equipped to facilitate clinical research activities. Even
negotiation of material transfer agreements is unfamiliar and cumbersome. There is only
ad hoc support for institutional grants that would encompass more than one
administrative unit (except for the Beckman Institute and the Institute on Genomic
Biology, IGB).

5. The IRB experience is primarily based on review of social science human subject
participation. There are few biomedical reviews, and those are primarily related to
research use of tissue samples without patient identifiers. There is little expertise on the
IRB committee to review interventional clinical research. Any such research at Carle has
been managed by their own IRB.

6. There is minimal incentive for faculty to pursue research program funding in addition to
their core individual research grants. Most faculty are on 9 month appointments,
requiring only summer salary from grants. This practice is rigidly adhered to in the
College of Liberal Arts and Sciences.

7. UIUC makes its decisions to promote and tenure junior faculty in the fifth year of
employment. It is already very difficult for many basic scientists, let alone clinician
scientists, to establish themselves for tenure by year 5. Research that is inefficient due to
these administrative hurdles and inexperience would have difficulty making this
timetable. The current departmental structures and expertise may be inadequate to
evaluate new translational research faculty, which becomes an argument for a Division or
Institute or Department of Translational Research with primary appointment authority.

OBSERVATIONS FROM WASHINGTON ADVISORY GROUP INTERVIEWS AT
UIUC

Translational research is considered by the NIH as the process by which ideas, insights, and
discoveries generated by basic scientists are applied to the prevention or treatment of human
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disease or to the development of best clinical practices within the community. Most of the UTUC
investigators we interviewed interpreted the definition as requiring direct application to patients
in the clinical setting and necessitating the involvement of clinical scientists. As a result, most of
the perceived need that was expressed in the interviews focused on the importance of recruiting
clinician scientists to the University or developing more collaborations with outside clinician
investigators. The notion that translational research is defined by the “intent,” rather than the
choice of species for study, needs to be emphasized.

Major strengths exist at the University which could be exploited for building translational
biomedical research programs. These include the Beckman Institute and its imaging and
neuroscience capabilities; the Institute on Genomic Biology and its wide range of life science-
related programs; the superb engineering programs, including the supercomputing centers and
bioinformatics; the Veterinary School, the Medical Scholars Program and its 235 graduates. The
UIUC committees have identified campus-wide programs in such areas as reproductive biology,
developmental biology and aging, infectious diseases, cancer biology, and health and wellness.

Reproductive biology is one of an apparently small number of successful programs in
translational research, with a long-standing NIH training grant and a new (to be announced) NIH
US54 center grant for Reproductive Biology. Interestingly, the clinical research component of the
Center will utilize well-established collaborators at Emory University and Baylor College of
Medicine. This example illustrates a successful model for translational research that has not
required involvement of physician-scientists or physician-educators in Urbana-Champaign.
Similarly, neuroimaging research has been funded and conducted through collaborations at
Washington University in St. Louis, a leading institution in such research. This model permits
the basic or translational UIUC scientists to generate a maximally competitive national proposal
with clinician-scientists (and others) who have major reputations in the highly specialized field.
It is impractical for UIUC or its local hospital partners to create such capabilities and reputations
from scratch, even if a single very good new faculty member could be recruited. However, in the
context of such external collaborations, a new faculty member might have a good chance to
create a niche.

Most of the faculty interviewed expressed strong interest in biomedical and translational research
but felt that the efforts to promote such research on campus have been poorly coordinated. In
addition, many of the investigators did not appear to have an accurate understanding of what
constituted translational research, and much misinformation seemed to exist. For example, one
scientist we met thought that all future NIH-funded research would need to be translational in
nature in order to be funded. Communication between scientists across the University has been
suboptimal, and many investigators appear unaware of potentially relevant research
developments in other laboratories. Also, the University administration has been slow in dealing
effectively with the perceived barriers to translational research. The various committees that
have addressed the problem during the past three years have been consistent in recognizing the
need for effective leadership and for a coordinating structure that will build bridges between
relevant disciplines involved in biomedical and translational research.

The Provost and other leaders of the University seem predisposed to address this opportunity
now. The Institute on Genomic Biology provides a model that could be considered in

10
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establishing a Division of Biomedical Translational Research that would be University-wide in
scope and have the authority to make its own appointments.

The paucity of physician-scientists and clinical investigators at UIUC also needs to be addressed.
However, although recruitment of a cadre of clinical investigators to the campus would be
helpful, the process would require considerable time and major resources that probably are
currently unavailable at UIUC. Recruitments by the Carle Foundation would provide some help
but, as noted earlier, would only be a partial solution. Collaborations with investigators and
groups outside the UIUC campus, as is already being carried out by several of the most
successful scientists, would probably be of greatest immediate benefit and should be encouraged.
Such collaborations should also include scientists at the UIC. Unfortunately, the latter
potentially important asset has been poorly utilized in the past, apparently because of existing
conflicts between the two campuses relating to such issues as competition for resources from the
state, burdensome administrative requirements for UIUC CoM, and general distrust between the
sister institutions. One recent example of the negative impact which the poor relationships have
had on the overall goals of the UI was the repeatedly unsuccessful CTSA grant applications
submitted by UIC to the NIH that did not include components from the UIUC campus, even
though such inclusion would probably have improved the application considerably. Another was
the decision by University administration to not submit a grant application from UIUC for a
Regional Biocontainment Center (which, if funded, would have established a much-needed BL-3
level facility on campus) because UIC was applying as part of a consortium of other Chicago
institutions for funds to establish a Level-4 National Biocontainment Laboratory (which was not
funded).

Although the Carle Foundation intends to increase the number of physician-scientists and the
level of biomedical research at Carle, the Carle Foundation does not expect its hospital to
become a major academic teaching hospital. Therefore, it is not surprising that most of the
University scientists interviewed believed that Carle will not be able to satisfy the clinical
research needs required for the expansion of translational research on campus. Many of the most
productive University scientists have gone outside the institution to partner with other
researchers in such places as Washington University in St. Louis, Mayo Clinic, Emory, and
Baylor, as well as UIC.

BRIEF COMPARISONS WITH PEER INSTITUTIONS

There are many research universities in the United States with no medical school or with limited
ties with medical schools. Appendix E gives the NIH funding in FY2007 (research grants and
total, including fellowships and training grants) for Georgia Tech, Princeton, Purdue, University
of Texas-Austin, CalTech, Cornell-Ithaca, UIUC, UC-Berkeley, and MIT — in ascending order of
funding. Cornell, Purdue, Michigan State, and UIUC share the feature of having veterinary
schools. Michigan State has a College of Human Medicine without its own teaching hospital;
they send students to local hospitals and practitioners throughout central and western Michigan
and have just announced an agreement to base their clinical years in Grand Rapids in concert
with a large private hospital system there. Cornell has announced a university-wide “New Life
Sciences Initiative” with a five-year $600M campaign, in part linked with Weill Cornell Medical
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College in New York City. Purdue has had National Cancer Institute (NIH) funding for its
Cancer Center since 1978 and now lists 80 faculty in 11 departments in six schools, without a
medical school. Georgia Tech is building ties with Emory University Medical School and
hospitals in Atlanta. UC Berkeley has limited collaborations with UCSF. MIT has extensive
relationships with Massachusetts General Hospital and other Harvard-affiliated hospitals and
through the MIT-Harvard Medical School joint Health Sciences Training Program.

PROGRESSIVE OPTIONS FOR ENHANCING TRANSLATIONAL BIOMEDICAL
RESEARCH AT UIUC

1.

Coordination and Communication about Translational Biomedical Research

A broadly-knowledgeable translational biomedical researcher in the Office of the Vice-
Chancellor for Research could form a working group with key investigators in the
College of Engineering, the College of LAS, the College of Medicine, the Beckman
Institute, the IGB, and other units to identify funded research programs that could benefit
from TBR partnerships. Such coordination and communication would include
monitoring RFAs from NIH, learning earlier about planning processes that will emerge as
RFAs (providing lead time), recognizing potential convergence of faculty interests and
funded activities, and sponsoring workshops or seminars across disciplines. Workshops
with outside speakers could serve many aims, starting with highlighting the excitement of
asking questions in model systems about mechanisms important to specific human
diseases. NIH program officers could be invited to present their programs. This function
could also help faculty identify collaborators outside the UIUC, according to the special
needs of the research program and the prominence of the partner.

This Office could clarify “Clinical” vs “Translational” research. Clinical generally
means patient contact or use of patient-identified specimens, while Translational is
limited to de-identified specimens. Both require reliable clinical annotation (see #3).
Translational could even mean “intent” to inform clinical understanding in humans.

Ironically, many outstanding clinician-investigators are moving away from studies of
people or even human specimens to use model organisms, from C. elegans to Drosophila
to zebrafish and genetically-specified mouse strains. Basic scientists using these systems
should have an advantage over new entrants from clinical departments. The basic
scientists can make their work “translational” by articulating the intent to model
mechanisms and responses to targeted therapies in these organisms as a way to guide
clinical research in the future. Another way to articulate “translational” is “problem-
driven” rather than “knowledge-driven”.

The College of Medicine should mobilize coordination and communication from its
vantage point, drawing leading research groups from around the campus into priority
research program areas and building on ties outside the university. Other units at UITUC
could take the lead in complementary areas.

12
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2, Identification of Priority Areas for TBR
In order to expand existing biomedical research and launch faculty recruitment, it is
critical to determine the priority areas for TBR at UIUC. The alternative of recruiting
broadly and choosing the “best athlete in the draft” is awkward if the aim is team science
and interdisciplinary research. Having several priority areas is an intermediate position,
in which the best candidates are chosen without regard to priority area among those
priority areas.

The Translational Research Steering Committee has identified five priority areas:
imaging, health informatics, cancer, infectious diseases, and neuroscience. Remarkably,
reproductive health did not make the list. We were told that infectious disease lost a
major resource when the Ul refused to submit its biocontainment facility for NIH
funding, undercutting their competitiveness for grants with hazardous agents. The only
cancer area we heard about was the potential work on breast cancer off-campus at Carle’s
Mills Breast Center. Imaging and neuroscience may be combined. And we would place
health informatics under Infrastructure and Enabling Fields. Obviously, selecting priority
areas is complex, potentially controversial, and needs to be updated.

3 Infrastructure and Enabling Disciplines for Translational and Clinical Research
In order to conduct studies with humans or human specimens, it is essential to have
expert faculty and staff, as well as bright students, in Clinical Research Design,
Biostatistics, and Biomedical Informatics. Clinical research ethics and regulatory
support, including IRB, and staff for community engagement, outreach to physicians, and
outreach to prospective participants are also needed. These individuals could be in the
CoM, but probably need to be placed in an Office of Translational Research under the
Vice-Chancellor for Research. Focused efforts are required to address the Administrative
Hurdles described above. Even at universities with outstanding Grants and Contracts
operations, faculty are routinely frustrated by all the complex steps required to submit
grant proposals and comply with animal, human, intellectual property, and other
regulatory regimes.

4. Partnerships with Local Hospitals and Clinicians - Carle, Provena, Danville VA, and
Others
There is no doubt that the most urgent clinical and translational research opportunity is
the Mills Breast Cancer Center at Carle. The floor of brand-new research space, the
endowment, the commitment of the Carle leadership, and the UIUC priority for cancer
research all converge here. Unfortunately, the clock is ticking on recruiting an outside
Director for the Center, with two finalists found wanting by UIUC or by Carle. The
Breast Cancer Center is mostly a patient care center, so UIUC should not be surprised
that Carle gives a lower priority to the research responsibilities and track record of the
Director than does UIUC. Meanwhile, Steve Boppart has agreed to be Research Director
and has moved (at least part of) his operation from the campus to Carle. It is critical that
a strong collaborative interdisciplinary group emerge around him at UIUC and not just
off-site at Carle.

13
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The Steering Committee budget proposal for clinical educators is fine for clinical
teaching but likely to be less helpful for translational and clinical research. At the best
academic medical centers, only a small fraction of clinical track faculty spending 80% of
time clinically engage in any research other than sometimes contributing patients to trials
organized by other faculty or by drug companies.

The best way to build partnerships with these hospitals and their physician groups is to
identify specific research programs for which UIUC brings already-funded strength and
seeks to expand into clinical applications. Imaging is a good example. Reproductive
biology might be another, though there is not a single tenure-line in Ob-Gyn on the CoM
faculty. Breast cancer, as noted above, is timely. Carle has identified heart disease and
gastrointestinal disease as priorities, presumably on clinical and business criteria; we did
not hear about research strengths in those areas. A framework for such partnerships will
emerge from the specifics more productively than from starting with a general
negotiation.

5. Partnerships with Best Collaborators, By Program Area, Nationally
Biomedical research funding is increasingly competitive and increasingly inter-
institutional. Therefore, requiring that partners for strong basic research groups at UIUC
be on the UIUC faculty or at the local hospitals is unwise. Several faculty groups we met
proudly noted that their partners were at Emory, Baylor, Washington University, or Mayo
— on a project-by-project basis. Expanding on such existing external relationships might
be productive in the short term, and beyond.

6. Potential Partnerships with UIC
It is unfortunate that the UIC/UTUC CoM relationship is so awkward. TUC had $131M of
NIH funding in FY2007 with 345 research grants and 377 total awards (including
training grants and individual fellowships). Identifying one or a few specific research
programs at UIUC for which a search of NIH grantees reveals a strong group at UIC
might be a bottoms-up way to build some useful, fundable ties. It is possible that the UIC
CTSA proposal would have been stronger if UIUC were included; it is very unlikely that
UIUC can gain its own separate CTSA, especially since the five rounds for funding will
conclude in 2009. Similarly, it was unfortunate that the UI System chose the UIC BL-4
biocontainment proposal over the UIUC BL-3 biocontainment proposal, especially since
UIC was unsuccessful; maybe a combined proposal would have been competitive.

7. Creation of a Division of Translational Biomedical Research at UITUC
Such a unit could be a research center or institute, with faculty appointed in primary
departments, or it could be granted authority to make primary faculty appointments. A
highly effective, well-respected Director would be a critical first appointment. A key test
would be whether or not existing faculty would choose to move their primary
appointments to this Division to jump-start it and create a compelling group of colleagues
for new recruits. Another objective would be identifying sufficient current space for
reallocation that groups of existing faculty could be brought together and attract new
faculty.

14
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a) Under the Provost: The interdisciplinary, inter-college nature of this Division might
make it appropriate to report directly to the Provost. Such a plan would emphasize
the campus-wide significance of this Initiative. The UIUC model is the Institute on
Genomic Biology.

b) Within the College of Medicine: The Steering Committee proposal primarily focuses
on strengthening clinical education and clinician-investigator research led by the
College of Medicine. In this scheme, the Division might be placed within the College
of Medicine. Selection of this option, however, might require a grand reassessment
of the nature and organization of the CoM.

8. A New Building for Translational Biomedical Research
Should redistribution of existing space be inadequate to meet the needs of the Division,
construction of a new research facility, could bring together certain high priority research
programs with compelling translational research objectives. It would give the TBR
Director the major resource of space and the faculty the lure of co-location. It would be
critical to determine how many faculty in the relevant domains would actually move from
their present venues. The IGB model has 5-7 themes with one new FTE faculty per
theme and a considerable number of existing faculty who chose to move to the IGB
Building. Of course, a new building requires a few years to authorize, design, build, and
open.

9. A Radically Different Organization for the College of Medicine
If the CoM were expected to considerably expand its full-time faculty in order to have a
lead role in this Initiative, as proposed by the Translational Research Steering Committee,
it may be timely to explore whether there is any prospect of making the UITUC CoM
independent of UIC with a long-term strategic plan for growth in research and in
educational programs. This topic is beyond the scope of our engagement.

RECOMMENDATIONS

1. UIUC should mobilize now to enhance its interdisciplinary research capabilities in
translational biomedical research.

a) The immediate first steps can embrace coordination and communication,
identification of priority areas, workshops and seminars, improvement of
infrastructure, and strengthening of enabling disciplines for translational
research (options 1-3, above).

b) The most urgent opportunity for building a significant partnership with the
local clinical community is a renewed effort to maximize the UIUC
engagement with the Carle Foundation Mills Breast Cancer Center (option 4).
Success in this program will set the stage for a broader partnership.

¢) The College of Medicine Medical Scholars Program should initiate a full-bore
follow-up of the 235 graduates. The 61 currently presumed to be in academic
careers should be searched for department, position, research interests,
research productivity, and current grants to determine which alumni might be
promising candidates for recruitment back to UIUC. The graduates in
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industry positions might be considered for potential collaborations or even
faculty opportunities.

2. UIUC should create a Division for Translational Biomedical Research under the Provost.

a)

b)

d)

Because of the desire to move forward quickly and because of the current
uncertainty of resources at NIH, the search for a new Director should be
internal. The Director should be a strong research leader with a campus-
wide perspective who interacts well with the Administration and the
Faculty. We believe there are highly qualified individuals within the current
university faculty.

A fresh strategic plan for faculty appointments, space, research proposals,
internal and external collaborations, and budget requests should be
produced. The existing reports provide ample background. Space should be
identified in which groups of faculty in priority areas, or “theme areas”,
might be co-located, with space for at least one additional faculty member to
be recruited to each area. These recruits could be either PhDs or physician-
investigators so long as they were committed to the mission of enhancing
understanding of the mechanisms of human diseases, including use of model
systems and veterinary collaborations for preventive and therapeutic
interventions. The most relevant features of the IGB should be adopted.

The $31M three-year budget proposed by the Steering Committee should be
revised to encourage faculty recruitments more widely than just in the
College of Medicine and its affiliated hospitals.

The Division should explore and facilitate partnerships nationally for each
priority research area, as well as considering possibilities locally and at UIC.
The Division will need to work closely with the Office of Translational
Research on the infrastructure for translational and clinical research and the
grants and contracts services required for timely multi-institutional
submissions.

UIUC should evaluate the need for a specific building, or part of a building,
for the Division of Translational Biomedical Research.

The awkward status of the UIUC CoM under the aegis of the UIC CoM
should be considered by the UI System leadership. If UIUC wants to be
successful, it will need the authority to manage this effort and be held
responsible for its success or failure.

16



Enhancing Biomedical Translational Research at UIUC February 22, 2008

Appendix A

Biographies of Review Team Members
The Washington Advisory Group, an LECG company

Erich Bloch
Director, The Washington Advisory Group, an LECG Company

The Honorable Erich Bloch advises on corporate R&D management and strategic planning for academically
based research enterprises and other not-for-profit organizations. He is also serving as a member of the
President’s Council of Advisors on Science and Technology (PCAST), and is the Distinguished Fellow at
the Council on Competitiveness.

As Director of the National Science Foundation (NSF) from 1984-1990, Mr. Bloch oversaw the
Foundation’s $3 billion annual budget and the award of 12,000—-14,000 research grants in natural and
social sciences, education, and engineering.

Previously, Mr. Bloch was IBM Corporate Vice President for Technical Personnel Development. His
earlier work at IBM included Engineering Manager of the Stretch supercomputer system, head of the
Solid Logic Technology Program, Vice President of the Data Systems Division, and General Manager of
the East Fishkill development and manufacturing facility.

Mr. Bloch was awarded the National Medal of Technology for his role in the IBM System 360
“developments that revolutionized the computer industry” and is a recipient of the IEEE Founders Medal
and NSF’s Vannevar Bush Award, and the National Academy of engineering’s Arthur M. Bueche
Award. He is a member of the U.S. National Academy of Engineering, the American Academy of Arts
and Sciences, the Swedish Academy of Engineering Sciences, a Fellow of IEEE, and a foreign member of
the Engineering Academy of Japan. He serves on several boards and a variety of non-profit advisory
boards.

Mr. Bloch received his education in electrical engineering at the Federal Polytechnic Institute of Zurich
and earned a Bachelor of Science degree in electrical engineering from the University of Buffalo.

Gilbert S. Omenn, M.D., Ph.D.
Affiliate, The Washington Advisory Group, an LECG Company

Dr. Gil Omenn advises on biomedical research and academic health center projects in the public and
private sectors. An accomplished leader in medicine and health policy, Dr. Omenn is Professor of Internal
Medicine, Human Genetics, and Public Health at the University of Michigan. He served as Executive
Vice President for Medical Affairs and as Chief Executive Officer of the University of Michigan Health
System from 1997 to 2002. He was formerly Dean of the School of Public Health, and director of the
university-wide Center for Computational Medicine and Biology at the University of Michigan. He
served as Executive Vice President for Medical Affairs and as Chief Executive Officer of the University
of Michigan Health System from 1997 to 2002. He was formerly Dean of the School of Public Health,
and Professor of Medicine and Environmental Health, University of Washington, Seattle. He has
conducted extensive research in cancer proteomics, chemoprevention of cancers, public health genetics,
science-based risk analysis, and health policy. Dr. Omenn is a member of the Institute of Medicine of the
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National Academy of Sciences, the American Academy of Arts and Sciences, the Association of
American Physicians, and the American College of Physicians, and served as President of the American
Association for the Advancement of Science (AAAS) in 2005-2006.

Aram V. Chobanian, M.D.
President Emeritus, Boston University
Dean Emeritus, Boston University School of Medicine

Dr. Aram Chobanian has previously served as President of Boston University, Dean of the School of Medicine,
and Provost of the Boston University Medical Campus. He has dedicated his career to basic and clinical
research on hypertension and vascular disease, patient care, and the education of students and trainees. He
founded the Whitaker Cardiovascular Institute at the Boston University School of Medicine in 1973, and
oversaw its rapid development into a center for pioneering research into the biological and clinical aspects of
cardiovascular disease.

Dr. Chobanian played a leading role in the merger of Boston City Hospital with Boston University
Medical Center Hospital to create Boston Medical Center. His leadership was also instrumental in the
development of the BioSquare Research Park and in Boston University Medical Center’s receiving a $128
million federal grant to build a national biocontainment laboratory.

Dr. Chobanian has been the recipient of numerous awards, including the First Lifetime Achievement
Award in Hypertension of the American Heart Association, the Modern Medicine Award, the Award of
Merit of the American Heart Association, the Abbott Award of the American Society of Hypertension and
the Freis Award of the National High Blood Pressure Education Program. He recently chaired the
Seventh Joint National Committee on Prevention, Detection, Evaluation and Treatment of High Blood
Pressure of the National Heart, Lung and Blood Institute.
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Appendix B

Agenda for The Washington Advisory Group Site Visit
University of Illinois at Urbana-Champaign

January 17-18, 2008

Participants from The Washington Advisory Group: Erich Bloch, Gilbert Omenn, M.D., Aram
Chobanian, M.D.

1/16 (Wednesday)
7:00 p Dinner with Dr. Linda Katehi (Provost); Dr. Charles Zukoski (Vice Chancellor for
Research) & Dr. Jennifer Eardley (Associate Vice Chancellor for Research)

1/17 (Thursday)
9:52 Arrival- Dr. Gilbert Omenn

(Dr. Eardley will pick up from Airport)
10:30-11:30 Coordination Meeting for Drs. Omenn, Erich Bloch & Aram Chobanian
11:30-12:30 Meeting with Dr. Bradford Schwartz (Dean-College of Medicine)
(Discussion of Spring 2006, Translational Report; Introduction to College of Medicine)
(Meetings held in Swanlund Conference Room 200- 10:30-12:30)

12:30-1:30  Lunch Meeting with Prof. Stephen Sligar (Director-School of Molecular & Cell
Biology-SMCB)
(Discussion of Translational Research in the School of SMCB)

2:00-3:00 Meeting with Division of Biomedical Sciences Planning Team
Prof. Lawrence Schook-Professor of Animal Sciences, Gutgsell Chair
Prof. Jodi Flaws-Professor of Veterinary Biosciences
Prof. David Kranz-Sharp Professor of Biochemistry
Prof. James Slauch-Professor of Microbiology-Dir. Medical Scholars Program
Dr. Jennifer Eardley-Associate Vice Chancellor for Research
(Meeting held in the Institute of Genomic Biology Conference Room #2140)

3:30-4:30 Meeting with local clinical partners
Dr. Jim Leonard-President & CEO, Carle Foundation Hospital
Dr. Bruce Wellman-CEQO, Carle Clinic Association
Dr. Suzanne Stratton-VP of Research, Carle Foundation
(Meeting held in the Carle Foundation Board Room)
7:30 p Dinner with Dr. Linda Katehi-Provost
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1/18 (Friday)

Wrap Up

9-10 Dr. Edwin Hahn-Assoc. Dean for Research & Advanced Studies-Veterinary
Medicine

Dr. Daniel Rock-Head, Pathobiology
(Translational Research in College of Veterinary Medicine)
(Meeting held in College of Veterinary Medicine Conference Room #3234E)

10:15-11:30 Meeting with Reproductive Biology/Breast Cancer Researchers
Prof. Benita Katzenellenbogen-Professor of Molecular & Integrative Physiology
Prof. John Katzenellenbogen-Professor of Bioengineering & Beckman Institute
Prof. Milan Bagchi-Professor of Molecular & Integrative Physiology
Prof. William Helferich-Professor of Nutritional Sciences

(Meeting held in A446 Chemical & Life Sciences Lab)

Noon-1 Discussion with faculty members involved with the
(Lunch) Translational Research Steering process
Prof. Adrienne Perlman-Head, Department of Speech & Hearing Science
Prof. Brenda Wilson-Professor of Microbiology & Host-Microbe Systems Theme
Leader-Institute for Genomic Biology
Prof. Bruce Wheeler-Professor of Electrical & Computer Engineering
Prof. Michael Insana-Beckman Institute
Tracey Wszalek-Associate Director, Beckman Imaging Institute
(Meeting held in Swanlund Conference Room 500)

1-2 Wrap up and Next Steps Meeting w/Division of Biomedical Sciences

Planning Team & Dr. Jennifer Eardley
(Meeting held in Swanlund Conference Room 500)
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Organizational Chart for UI College of Medicine and UIUC Regional College of Medicine and Chart of CoM Faculty
Appointments at UIUC by Department
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Appendix D

Residency Placements for MD/PhD Graduates in 2005, 2006, 2007
(see following pages)
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OLARS PROGRAM
'Y OF ILLINOIS

MEDICAL SCHOLARS PROGRAM (MSP)
MATCH LIST - MARCH 2005

ANESTHESIOLOGY
Mark Nessim

DERMATOLOGY
Brian Bailey

EMERGENCY MEDICINE
Bjorn Westgard

INTERNAL MEDICINE
Jeff Barnes

OB/GYN
Terrence Brown

OTOLARYNGOLOGY
Amit Date

OPHTHALMOLOGY
Parley Fillmore

PATHOLOGY
Toby Cornish
Edward Plowey (AP/NP)

PSYCHIATRY
Jay Styron
Mickey Trockel

RADIATION ONCOLOGY
Ramji Rajendran

RADIOLOGY
Sam Hou

Mike Itagaki
Ben Moreno

SURGERY
Ute Gawlick

Rush University Medical Center, Chicago, IL

University of Colorado School of Medicine, Denver, CO

Hennepin County Medical Center, Minneapolis, MN

Beth Israel Deaconess Medical Center, Boston, MA

University of lllinois College of Medicine at Chicago, IL

Southern lllinois University School of Medicine, Springfield, IL

University of lowa, lowa City, IA

Johns Hopkins Hospital, Baltimore, MD
University of Pittsburgh School of Medicine, Pittsburgh, PA

University of North Carolina Hospitals, Chapel Hill, NC
Stanford University Programs, Palo Alto, CA

Hospital of the University of Pennsylvania, Philadelphia, PA

University of California-Irvine Affiliated Hospitals, Irvine, CA
UCLA Medical Center, Los Angeles, CA
Loyola University Medical Center, Maywood, IL

University of Utah Affiliated Hospitals, Salt Lake City, UT



INTERNAL MEDICINE — PRELIMINARY

Brian Bailey Barnes-Jewish Hospital, St. Louis, MO

Mike Itagaki Winthrop-University Hospital, Mineola, NY

Ben Moreno University of lllinois College of Medicine at Urbana-Champaign, IL
Mickey Trockel University of lllinois College of Medicine at Urbana-Champaign, IL

SURGERY PRELIMINARY YEAR

Amit Date Southern lllinois University School of Medicine, Springfield, IL
TRANSITIONAL YEAR

Parley Fillmore St. Vincent Hospital Center, Indianapolis, IN

Sam Hou Louis A. Weis Memorial Hospital, Chicago, IL

Mark Nessim St. Francis Hospital, Evanston, IL

Ramji Rajendran Univ. of Pennsylvania Health System/Presbyterian, Philadelphia, PA



OLARS PROGRAM
'Y OF ILLINOIS

MEDICAL SCHOLARS PROGRAM (MSP)
MATCH LIST - MARCH 2006

DERMATOLOGY
Clayton Green University of Colorado School of Medicine, Denver, CO

EMERGENCY MEDICINE

Terrence Brown Johns Hopkins University, Baltimore, MD

Michael Wilson University of California San Diego Medical Center, San Diego, CA
Roxana Yoonessi UCLA Medical Center, Los Angeles, CA

INTERNAL MEDICINE

Mike Aref University of lllinois College of Medicine at Urbana-Champaign, IL
Matt Hartman University of Washington Affiliated Hospitals, Seattle, WA
NEUROLOGY

Tsvi Achler University of Arizona, Tucson, AZ

OB/GYN

Chad Thomas University of Washington Affiliated Hospitals, Seattle, WA
PATHOLOGY

Kyle Hurth Washington University/Barnes-Jewish Hospital, St. Louis, MO
Benjamin Yan University of Chicago Hospital, Chicago, IL

RADIOLOGY

Josh Larson University of lowa Hospital and Clinic, lowa City, IA

INTERNAL MEDICINE — PRELIMINARY

Tsvi Achler University of Arizona, Tucson, AZ

Clayton Green Exempla St. Joseph Hospital, Denver, CO

Josh Larson University of lllinois College of Medicine at Urbana-Champaign, IL
Roxana Yoonessi University of Washington, Seattle, WA

TRANSITIONAL YEAR
Michael Wilson Scripps Mercy Hospital, San Diego, CA



HOLARS PROGRAM
WY OF ILLINOIS

MEDICAL SCHOLARS PROGRAM (MSP)
MATCH LIST - MARCH 2007

DERMATOLOGY

Shery Varghese University of Pittsburgh Medical Center, Pittsburgh, PA

EMERGENCY MEDICINE

David Bell Maricopa Medical Center, Phoenix, AZ

Peder Lindberg University of Chicago Medical Center, Chicago, IL

NEUROLOGY

Graham Huesmann Massachusetts General Hospital, Boston, MA

PATHOLOGY

Aras Mattis University of California at San Francisco (UCSF), San Francisco, CA
Brent Orr Johns Hopkins Hospital, Baltimore, MD

PEDIATRICS

Christopher Hsu University of Chicago Medical Center, Chicago, IL

PSYCHIATRY

Russell Horwitz Massachusetts General Hospital, Boston, MA

Aerin Hyun Columbia University Medical Center/New York-Presbyterian, New York, NY
RADIOLOGY

Chuck Smittkamp Southern lllinois University School of Medicine, Springfield, IL
Anobel Tamrazi Stanford University Programs, Stanford, CA

INTERNAL MEDICINE — PRELIMINARY

Graham Huesmann University of lllinois College of Medicine — Urbana, Urbana, IL
Aerin Hyun University of lllinois College of Medicine — Urbana, Urbana, IL
Anobel Tamrazi Greenwich Hospital, Greenwich, CT

Shery Varghese University of Pittsburgh Medical Center, Pittsburgh, PA
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Appendix E

Table of NIH Research Funding for UIUC and Peer Institutions

University

Georgia Tech
Michigan State
Princeton
Purdue
UT-Austin
CalTech
Cornell-Ithaca
UIUC

UC Berkeley
MIT

FY 2007 Funding and Numbers of Grants
Research/Total ($M) Research/Total

19/20
33/35
38/42
43/44
45/48
50/54
57163
61/65
93/104
187/196

62/69
110/127

93/119
132/136
156/184
110/141
1707208
174/209
255/325
345/377

Data from NIH Website. Total grants include fellowships and training grants, as well as research

grants of numerous types.

27



1725 Eye Street NW 202 682 0164 telephone CONTACT@TheAdvisoryGroup.com
Suite 800 202 682 9335 facsimile www. TheAdvisoryGroup.com
Washington, DC 20006





