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Abstract. During its third meeting in December 2000, the Clinical Research
Roundtable held a symposium entitled Exploring the Map of Clinical Research for
the Coming Decade. Speakers were asked to describe the infrastructure needs and
clinical research environment of the next 10 years. Topics included the role and
impact of genomics, bioinformatics, and clinical information systems on clinical
research, as well as the future of evidence-based medicine. The symposium
concluded with a panel of private and public health care purchasers, who
discussed their interest and role in clinical research. Repeated themes included
the need to encourage collaboration among researchers and between academic
health centers and for-profit companies; the need to develop ways of rewarding
collaborative research, particularly in academia; the need to develop good data
and information management systems that can support huge databases and
facilitate mining of clinical information while protecting patient privacy; and the
need for more consistent standards for these highly valuable, large, automated
population-based research resources, which could permit more effective cross-
data system record linkages for population based research.

The Clinica Research Roundtable (CRR) of the National Academies held its third meeting on
December 12-13, 2000 at the National Academy of Sciences in Washington, D.C. A public
symposium, entitled Exploring the Map of Clinical Research for the Coming Decade, was hosted
by the CRR as part of its meeting, and was chaired by CRR member David Korn, Senior Vice
President for Biomedical and Health Sciences Research of the Association of American Medical
Colleges. There were four panels. (1) The Impact of Genomics and Bioinformatics on Clinical
Research, (2) The Role of Clinica Information Systems in Clinica Research, (3) What Is
Evidence-Based Medicine, and How Do We Get There?, and (4) Should Purchasers of Health
Care Be Concerned About Clinical Research?
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Speakers were asked to describe the infrastructure needs and research environment of the next 10
years. Much of the discussion among the speakers and roundtable members revolved around the
need for collaboration among researchers and the need to develop new ways of evaluating and
rewarding this collaborative research, particularly in academic health centers. This report
summarizes the general content of each presentation and discussions that occurred at the
Symposium.

Panel 1: The Impact of Genomics and Bioinformatics on Clinical Research

The first panel discussed the fields of genomics and bioinformatics, which refers to the
computational biology tools required to analyze and statistically model genomic data. Eric
Green, M.D., Ph.D., senior investigator, Chief of the Genome Technology Branch, and Director
of the National Institutes of Health (NIH) Intramural Sequencing Center of the National Human
Genome Research Institute at NIH, opened the first panel with a presentation on the history and
background of the Human Genome Project (HGP). Dr. Green reviewed the past 30 years of DNA
sequencing to demonstrate how the HGP has led to revolutionary technological improvements
that have sped up the sequencing process. To date, 85-90 percent of the human genome has been
sequenced. The next step will be to analyze all this data and then trandate it into information
that is useful in clinical practice. During a discussion with CRR members, Dr. Green stressed
that research on the human genome requires a marriage between information technology,
engineering, and molecular biology. He discussed a number of public- and private-sector
training initiatives to help develop researchers with a knowledge base in all three areas. He
recognizes that the centers that are now involved in sequencing will not be sequencing forever.
He believes the next step is to figure out how to redistribute the tools and technology
infrastructure to address a "broader array of biological problems.”

Judith Vaitukaitis, M.D., Director of the National Center for Research Resources at the NIH,
outlined the steps the NIH is taking to "Address the Infrastructure Needs for Clinical Research.”
She echoed Dr. Green'’s assertion that clinical research in the 21st century will depend on access
to complex, expensive research tools, a multidisciplinary and collaborative approach, and good
information management systems. She described a future in which clinical research centers form
the core set of resources (research participants, human resources and technical assistance,
bioinformatics, and specialized laboratories and equipment) that are available as national
resources. The private sector must be included in network of resources. Next, she described
national resources currently available to facilitate clinical research, such as research networks,
tissue banks, and internet-based databases and networks. She concluded with the different types
of grant support NIH is offering to enhance both researchers’ and health care providers' career
development.

John Gallin, M.D., director of the NIH Warren Grant Magnuson Clinical Center and NIH
Associate Director for Clinical Research, stated that the biggest challenge facing clinical
research in the coming decade is data management. He described a vision for a national and
even international research enterprise in which clinical research centers are linked electronically.
Next, he discussed NIH efforts to develop a new electronic data system called the Clinical
Research Information System (CRIS), for the NIH Clinical Center, due to be implemented by the
end of FY 2002. The goals of this system are (1) to provide tools for world-class clinica
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research, (2) to improve the quality of patient care, and (3) to improve the cost-effectiveness of
clinical care operations. An article describing this system is available on the NIH website. The
system would assist clinica researchers with protocol writing, protocol review, protocol
mapping, data capture for care/research, data management, adverse event detection/reporting,
data presentation, and training and outreach. According to Dr. Gallin, "data coordination with a
standardized vocabulary, to integrate patient care, research, and management, is a pressing
need.” Identifying and prioritizing informatics needs at national and institutional levels as well
as increased federal and private funding to study and develop informatics support for clinical
research are top priorities. Dr. Gallin handed out a pamphlet entitled "Standards for Clinical
Research Within the NIH Intramural Research Program,” which is available through the NIH
Clinical Center’s Office of Clinical Center Communications.

In her presentation on "Genomics and Human Genetics in Medicine,” Vivian Cheung, M.D.,
Assistant Professor of Pediatrics in the Division of Neurology at the University of Pennsylvania,
explained that genetics is the study of heredity or variation while genomics is the study of the
global approach to cells, organs, and organisms at the DNA, RNA, and protein levels. Today,
we are able to describe genetic variants that influence disease and drug metabolism and we are
sequencing the genome of a number of different organisms. Tomorrow, we may be able to use
genomics to diagnose, treat, and prevent disease. Dr. Cheung used the disease ataxia
telangiectasia as an illustration.

In his presentation on "Genomic Approaches to the Genetics of Common Disease,” David
Altshuler, M.D., Ph.D., Assistant Professor of Genetics and Medicine, Harvard Medical School
and Massachusetts General Hospital, and Director, Medica and Population Genetics,
Whitehead/MIT Center for Genome Research, discussed the opportunities and challenges to
using genetics to understand disease. He believes that genetics can help us understand the
fundamental basis of disease, stratify patients based on their predisposed genetic risk for
preclinical intervention, and tailor treatment to individual risk and response. He reminded the
roundtable, however, that genetics is not a magic bullet. It has been very successful in
explaining disease caused by a single gene, but most common diseases are caused by a
combination of multiple genes and the environment. He described how genetic research on
disease is done with linkage and association studies to identify single DNA variants called single
nucleotide polymorphisms (SNPs). He went on to describe the SNP Consortium, which is
working to create a collaborative, real-time, web-based, public catalogue of SNPs. Challenges
for the future include finding ways to facilitate multidisciplinary, multicentered research, fund
capital and infrastructure intensive research, and reward collaborative research in academia.

Roundtable member William Crowley, M.D., Director of Clinical Research and Chief of the
Reproductive Endocrine Unit at Massachusetts General Hospital, Director of the National Center
for Infertility Research, and Professor of Medicine at Harvard University, discussed the future of
clinical research from the perspective of the academic health center (AHC). He stated that
funding constraints, such as those imposed by managed care, have reduced AHCs ability to
subsidize clinical research. In addition, federal funding cuts from the Balanced Budget
Amendment limit AHCS' ability to conduct clinical research. AHC have had to look for new
funding sources to support clinical research including partnerships with the private sector. He
discussed his institution’s collaborative research efforts with Millennium Pharmaceuticals and
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Decode Genetics. The ingtitution’s goals are to learn management skills from the private sector,
take advantage of industries innovative technology, maintain some freedom regarding
intellectual property, use industry money to build a lasting research infrastructure, and gain
access to the Icelandic DNA database. Millennium Pharmaceuticals gets access to clinical
researchers and a research population. Decode Genetics gets access to data on a comparison
population and the opportunity to conduct joint research with Harvard faculty. Discussion
centered around how the institution would deal with property rights, how it would train staff
about the new research opportunities, and the adequacy of IRB review as a means of protecting
participants in Iceland who contributed their DNA samples to the genetics database.

Panel 2: The Role of Clinical Information Systemsin Clinical Research

The second panel focused on the role of medical informatics in the future of clinical research and
the potential value of clinical information collected at the bedside and from medica records.
William Stead, M.D., Professor of Medicine and Biomedical Informatics a Vanderbilt
University, gave a presentation entitled "The Holy Grail: Data Management as a By-Product of
Practice.” He envisions a time in the future when "we should be able to get the advantages of
data management that we need for clinical research as a smple by-product of managing the
practice.” He also looks forward to a time when information systems will streamline practice
management, automate protocols, and alow us to aggregate national data. Barriers to achieving
this vision include inconsistencies in the way data is collected, the need to have extremely large
sample to "scrub” the data, the difficult in drawing out discrete data to study from continuous
data that has been captured, and the lack of decision rules that typically control a clinical trial.
Next, he described numerous opportunities to leverage informatics in clinical research, such as
through surveillance of populations, through targeted trials, by relating distant health outcomes
to health care processes, and by translating research into customized patient care. He believes
that we must start delivering on the promise of informatics-assisted research using systems that
are currently available. We must also begin building for the future by investing in informatics
research, standardizing information technology and vocabulary, and creating incentives to use
"certified tools' that meet compliance standards in clinical practice.

Christopher Chute, M.D., Dr.P.H., Professor of Medical Informatics and Associate Professor of
Epidemiology at the Mayo Clinic, discussed the use of patient data for research purposes. He
stressed that one of the key barriersis alack of consistent terminology or vocabulary. One of the
most common coding systems, the International Classification of Diseases, Ninth Revision
(ICD-9) was designed primarily for billing purposes. It was never designed to describe disease,
to capture clinical data, or to be used for health research. Another problem is that the coding
system keeps changing, so it is difficult to use it in longitudina research. He suggested that a
system caled SNOMED IlI, (a comprehensive, multiaxial nomenclature classification for
indexing the entire medical vocabulary, including signs, symptoms, diagnoses, and procedures)
due to be released in December 2001, is more appropriate for clinical research. Although there
are negotiations in place to purchase a US government site license, Dr. Chute is not sure whether
it will go through. The advent of genomics will only confound our terminology and what we
define as a disease. Additional challenges include training the people who input data to use the
vocabulary correctly and developing business and research data systems that work
synergistically. Finaly, we will need to find ways to maintain patient confidentiality.
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In his presentation entitled "Using Automated Data for Clinical Research. What to Do While
We Wait for What We Really Want," Richard Platt, M.D., M.Sc., Professor of Ambulatory Care
and Prevention, Harvard Pilgrim Health Care, pointed out that HMOs are optimal |aboratories
for conducting health services, epidemiological, and some clinical research. Advantages include
access to a defined population and provider group, access to demographic, clinical, and resource
use data, and the ability to intervene at the organizational level. HMOs are primarily interested
in research that sheds light on the effectiveness of available tests and treatments, prevention and
management strategies for common conditions, and new therapies. At least 14 different HMO
systems have in-house research centers that are part of a national HMO research network with a
combined budget of over $100 million. Magjor funders include NIH, the Centers for Disease
Control and Prevention, the Agency for Healthcare Research and Quality, the Food and Drug
Administration, the Health Care Financing Administration, state and local health agencies,
foundations, and industry. He echoed othersin arguing that the major limitations, even within an
HMO system, are conducting clinical research with databases that were designed for business
rather than research purposes and a lack of common terminology. In addition, research needs
often differ from clinical needs; thus, physicians may not include information that would be
relevant for research purposes in the patient file.

Stan Huff, MD, Senior Medical Informaticist at Intermountain HealthCare, gave a presentation
entitled "Integrating Clinical Research and Patient Care at Intermountain HealthCare Using Data
Exchange and Terminology Standards.” Intermountain HealthCare is a not-for-profit corporation
of 22 hospitals, 24 clinics, 14 urgent care centers, health plans, and physicians’ divisions. They
are using their clinical information systems to monitor and assess quality assurance, patient
outcomes, complication rates, and disease outbreaks. According to Dr. Huff, a good clinical
information system puts the patients' needs first, integrates decision support with the patient care
process, has comprehensive content, captures real-time, point-of-care data, and facilitates clinical
and administrative research. He agreed with other speakers that the lack of a universal
terminology as well as a lack of data exchange standards are major barriers to having an
integrated information system. He believes HL-7, aformat and vocabulary standard for sending
data between two computer systems, should be the most widely used data exchange standard.

A lively discussion followed this panel. Dr. Huff stated that he did not understand why the
National Cancer Institute is working to create its own data exchange standard when 80 to 90
percent of US hospitals as well as 100 percent of health care providers in a number of other
countries have already adopted HL-7 as the standard. There was discussion about the level of
standardization of data collection in clinical research vs. clinical practice. There was skepticism
among the panel members that medical records will ever reach a level of standardization that
would make clinical research from abstracted records ssmple. A discussion of regulatory efforts
to ensure patient privacy followed. Panel members pointed out that in many cases in which data
are not linked to identifiable individuals, patient consent should not be necessary, and requiring it
will inhibit research. Another suggestion was to get a blanket consent from the patient, prior to
treatment, to use their information for certain types of research, such as quality improvement.
There was a concern expressed that the pending confidentiality rule stemming from the Health
Insurance Portability and Accountability Act could create major barriers to quality and outcomes
research by creating such onerous informed consent requirements that researchers would be
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unable to do the research. There was also an acknowledgement that health care providers often
do not take data privacy seriously enough, so there needs to be some balance in the type of
protections that are established. A fina point was that creating an electronic record for a patient
is expensive and time consuming for health care providers. Dr. Platt stated that it would cost $25
billion for the US to create a fully automated ambulatory medical record for every patient. His
HMO also found a 15 to 20 percent cost in clinician efficiency when they were required to create
electronic records. Severa participants expressed support for incentives to encourage providers
to make the investment. Dr. Huff described a process Intermountain uses where physicians set
the standards, Intermountain measures those parameters and then feeds them back to the
clinicians to improve their practice. Dr. Chute argued that physicians are highly motivated to
accurately document information that is directly related to clinical care, so research needs must
be directly linked to clinical care in order to get accurate data. Dr. Scheinberg disagreed and
argued that the primary problem is that standards for information reporting (such as how to
define "severity") do not exist, so it is next to impossible for physicians to record data that is
useful for research purposes. Drs. Stead and Chute argued that there are ways, through
consistent terminologies and input structures (ability to browse patient data and local and
national guidelines combine with tools to write orders) to create patient records that are more
compatible with clinical research.

Pand 3: What |s Evidence-Based M edicine and How Do We Get There?

Using information to construct rational, evidence-based care was the subject of the third panel.
The presentation given by John Wennberg, M.D., M.P.H., Director of the Center for Evaluative
Clinical Sciences at Dartmouth Medical School entitled "Evidence-based Medicine and
Outcomes Research: The Unfinished Agenda,” began with a brief history of the growth in
evidence-based research. Its development was largely a reaction to widely differing geographic
practice patterns. Interest in it grew to the point that the federal Agency for Healthcare Research
and Quality (AHRQ) was created to support evidence-based research. Dr. Wennberg assessed
why this type of research has failed to have a major impact on practice variations. physicians
resist evidence-based practice, outcomes research does not keep up with dynamic changes in
medical theory, the central role of patient choice for elective treatment is neglected, and that
outcomes research has yet to address "supply-sensitive" clinical practice styles (for instance,
increased availability of health care services like laboratory testing may increase a physician’s
referral/prescribing behavior). He gave a number of examples to back up these assertions and
argued that "increased spending does not result in more effective care” He believes that
renewed enthusiasm and funding for evidence-based research needs to come from academic
health centers and the federal government. The essentia final step is to link evidence-based
research to clinical practice through the development of practice guidelines.

The next speaker was, Francis Chesey, M.D., Director of the Office of Research Review,
Education, and Policy at the Agency for Healthcare Research and Quality (AHRQ), the federal
agency charged with funding and promoting evidence-based research, and a roundtable member.
Dr. Chedley reviewed a number of definitions of evidence-based medicine and concluded that the
best definition is "clinical decision making that integrates both individual clinical expertise and
the best external evidence." Next, he discussed the critical features of good evidence-based
research, which are: (1) it identifies answerable questions within clinical decisions; (2) it locates
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best evidence that is valid and applicable; (3) it evaluates the evidence for it's validity and
usefulness; (4) it estimates benefits and harms for individuas, (5) it evaluates clinical
performance; and (6) it identifies gaps in the science. He aso discussed the advantages and
disadvantages of promoting evidence-based clinical practice. Advantages of evidence-based
medicine include (1) that it integrates medical education with clinical practice; (2) that it can be
learned at any career stage; (3) that it reduces uncertainty; and (4) it may alow for better use of
limited resources. Disadvantages include (1) it takes time to learn and practice; (2) the evidence
is often lacking; (3) it exposes gaps in the evidences; (4) there is difficulty balancing harms and
benefits, and (5) the systematic evaluation of evidence requires interpretation. Dr. Chesley
discussed a number of methods for promoting evidence-based practice including the
development of practice guidelines, AHRQ's trandationa projects, Evidence-Based Practice
Centers, the National Guideline Clearinghouse, and opportunities for training in evidence-based
medicine.

In his presentation on "Large Trids vs. MetaAnalysis of Smaller Trias. Implications to
Evidence-Based Medicine," Joseph C. Cappelleri, Ph.D., M.P.H., an associate director
supporting Global Outcomes Research and Medical Services, Pfizer, Inc., described the findings
of an investigation he and his colleagues conducted evaluating the differences between mega
trials and meta-analysis of smaller trials. Dr. Cappelleri wanted to understand how often these
two types of research come to different conclusions and why such discrepancies occur. He found
that conclusions drawn from mega trials and meta-analysis usually agree, but not always.
Potential explanations for the discrepancies include possible publication bias (for instance, small
studies demonstrating no affect are unlikely to be published), dissimilar patient populations, and
protocol differences. Asasummary measure of patient or study differences, the control rate in a
study (i.e., the proportion of events in the control group) may also help to explain discrepancies
between large trials and meta-analysis of smaller trials. He stressed that these research methods
are complementary, each with benefits and drawbacks, and that meta-analysis should also be
applied to examine study and population differences.

Larry Green, M.D., Director of the Center for Policy Studiesin Family Practice and Primary
Care of the American Academy of Family Physicians, gave a presentation entitled "Practice-
Based Primary Care Research Networks: A Critical Clinical Research Infrastructure Ableto
Uncover Origins of IlIness and Discover New Remedies for the Bulk of Medical Practice." Dr.
Green’ s key message was that by focusing only on health-related problems that are present in
academic health centers, researchers neglect the vast mgority of health problems that people say
affect their health and well-being. He used the Ecology of Medical Research Figure toillustrate
his point. He argued that researchers must study people who receive their health care from
family physicians and local hospitalsin addition to people who do not have access to the health
care system. His second point was that community-based physicians are willing to participate in
clinical research, particularly if they can see that the findings of the study will improve their
clinical practice. Research networks, supported by AHRQ, exist to facilitate practice-based
recruiting; however, they need help establishing their infrastructure and establishing their
linkages to other research entities. Finally, he stressed that investigators need to focus research
guestions on problems that confront local communities and shift from aframework of
researcher/subject to a more collaborative approach with patients.

Panel 4: Should Purchasers of Health Care Be Concerned About Clinical Research?
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Panel 4 included presentations from both public and private health care purchasers. They were
asked to discuss what purchasers expect from clinical research and whether purchasers should
care about clinical research. Jeffrey Kang, M.D., M.P.H., Director of the Health Care Financing
Administration's (HCFA’s) Office of Clinical Standards and Quality, presented a public
purchaser’s point of view. Dr. Kang stated that the Medicare program (administered by HCFA)
only covers health care services that are "reasonable and necessary.” In other words, HCFA is
charged with spending Medicare funds wisely; therefore, it looks at clinical evidence to help
make coverage decisions. Factors that affect coverage decisions include product or service
effectiveness and effectiveness compared to other interventions, as well as the appropriateness of
use in defined populations. Idealy, HCFA would like to base all its coverage decisions on
clinical evidence; however, this evidence is limited. This would help the program eliminate
coverage for ineffective therapies and invest instead in interventions proven to be more
beneficial than current covered practice. Dr. Kang discussed the recent decision that the
Medicare program would start financing routine costs associated with beneficiaries participating
in clinical research. He believesthisis appropriate, but cautioned the CRR against assuming that
purchasers should finance clinical research through cost shifting.

Robert Galvin, M.D., Director, Corporate Health and Medical Programs for General Electric,
presented his views on clinical research as a private purchaser. He argued that clinical research
can contribute to improving health care by focusing on prevention, diagnosis, and treatment of
disease, but this is not enough. Research also has a major role to play in assessing and
determining how to improve quality of care. He does not believe that better quality care is
necessarily more expensive, particularly if research is used to eliminate overuse and misuse of
health care services. He predicts that a market-based, competitive approach will only work for
health care if consumers become savvier about health care decisions. Health purchasers can
facilitate this by supplying consumers with information on quality and cost-effectiveness of
providers to help them make informed choices. He mentioned the Leap Frog Group, which is a
group of private and public sector purchasers devoted to improving patient safety, which has
identified certain advances in hospital systems that appear to improve safety, and used this
information to rank hospitals. When asked about the purchaser’s role in financing clinical
research, Dr. Galvin stated that corporations finance clinical research through taxes, donations to
foundations, and directly when it is in their direct interest to do so. For instance, GE funded a
study looking at alcohol impairment in the workplace and they also fund the Leap Frog group
through the National Business Roundtable.

Anthony Kotin, M.D., Senior Vice President of Operations for Internet Healthcare Group,
commented on the profound impact that increasing commercialization has had on clinical
research over the past decade. For instance, insurers are feeling intense pressure to finance
clinical research, particularly because they must deal with demands from patient groups to pay
for unproven therapies. One option is for insurers to develop a separate fund so employees can
purchase additional coverage that covers the cost of clinical research. Southwest Bell tried this
and found that it was very profitable for the insurer because employees purchased "but rarely
used" the additional coverage. Dr. Kotin does not support this funding mechanism because he
believes it will lead patients to select unproven treatments and increase the cost of health care.
He also commented that one of the main challengesis to weed out the good data and information
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from the bad regarding product and procedure outcomes. He believes there will be new
opportunities for investigators to conduct research on large-scale datasets collected by payersin
the near future.

Discussion followed about whether it is possible to make information on the Internet more
reliable. Panel members did not have any solutions to this problem, but said the real challenge

for employers and purchasers was in finding ways to funnel good health information to their
employees.

Comments regarding this symposium or other CRR activities may be sent to clinical @nas.edu.
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