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Abstract

The authors contend that the crisis facing
the U.S. health care system is in large
part a consequence of that system’s
disease-oriented, reactive, and sporadic
approach to care, and they suggest that
a prospective approach to health care,
which emphasizes personalized medicine
and strategic health planning, would be
a more rational way to prevent disease
and maximize health. During recent
years, personalized, predictive,
preventive, and participatory medicine—

that is, prospective care—has been
receiving increasing attention as a
solution to the U.S. health care crisis.
Advocacy has been mainly from industry,
government, large employers, and
private insurers. However, academic
medicine, as a whole, has not played a
leading role in this movement. The
authors believe that academic medicine
has the opportunity and responsibility to
play a far greater role in the conception
and development of better models to

deliver health care. In doing so, it could
lead the transformation of today’s
dysfunctional system of medical care to
that of a prospective approach that
emphasizes personalization, prediction,
prevention, and patient participation.
Absent contributing to improving how
care is delivered, academic medicine's
leadership in our nation’s health will be
bypassed.
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Editor’s Note: Commentaries on this article appear
on pages 705 and 706 of this issue.

In a 2003 article, it was noted that the
crisis facing the U.S. health care system
was attributable, in part, to its
ineffectiveness in preventing or
minimizing chronic disease. This was

a result of its reactive and sporadic
approach to care and its emphasis on
the treatment of disease events. As a
consequence of this approach, chronic
diseases and associated health care costs
were increasing each year with no end in
sight.

The Next Health Care
Transformation

To address this, the development and
validation of strategies to enable a shift
toward personalized disease prevention
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and early intervention were proposed,
because the know-how and capabilities to
be proactive already existed. It was noted
that this shift to prospective care would
be greatly enhanced by emerging
capabilities to predict clinical risks and
outcomes that would result from
research in the new fields of genomics,
proteomics, metabolomics, diagnostic
imaging, bioinformatics, and systems
biology.

Furthermore, it was suggested that the
key to prospective health care—namely,
personalized, predictive, preventive, and
participatory medicine—would be
strategic health planning based on
personalized health plans.! Such plans
would be comprised of personal health
risk analyses along with long-term
planning to minimize the likelihood of
disease development or progression.
Importantly, the model of health care
delivery would need to shift from being
sporadic and reactive to one capable of
supporting health promotion, disease
minimization, long-term approaches to
care, and a far greater role for patient
involvement. Of course, academic
medicine would need to play a key role
through all of its core missions by
providing the knowledge and trained
personnel to effect this transformation.

Much progress has been made in
numerous areas related to the
aforementioned concepts, which were
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initially presented during the 2002
Chair’s Address at the annual national
meeting of the Association of American
Medical Colleges (AAMC).2 Ironically,
however, most of the initiatives have
occurred outside of academic medicine
as a consequence of government-,
consumer-, employer-, and insurer-led
initiatives.

In this article, we review prospective
health care initiatives which have evolved
since 2002, and we suggest that academic
medicine should play a far greater role

if it is to facilitate the most favorable
outcomes while retaining its rightful role
as a leader in the improvement of our
nation’s health.

A Review of Prospective Health
Care Initiatives

Shifting the practice of medicine to
prospective care is possible given our
current capabilities, but its refinement
will necessitate progress on many
fronts. These include research leading to
the development of clinically useful
personalized risk prediction, disease
tracking, and therapeutic evaluation
tools; the development of clinical
practice models to deliver prospective
care; and the education of the
professional workforce needed to practice
it. Of course, major changes in access to
health care insurance and means of
reimbursement for preventive care need
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to occur in order to rationalize health
care. Academic medicine should play a
dominant role in all these areas, given
that its major responsibilities lie in the
core missions of research, health care
delivery, and education.

The research arena

Research is a key area where academic
medicine has been a significant
contributor in the move toward
personalized medicine. During the

past few years, research performed in
governmental laboratories, by industry,
and by academic institutions has

begun to provide an increasingly rich
infrastructure to identify the mechanisms
involved in transitioning from health to
disease and the biomarkers (biochemical
features that can be utilized to predict
disease development, progression, or
response to therapy) which predict
clinical events. This has enabled the
means to more clearly define an
individual’s clinical risks and her or

his likelihood to benefit from specific
therapies. The completion of the Human
Genome Project in 2003 and the
International HapMap Project in 2005
(its goal was to identify common patterns
of DNA sequence variation within the
human genome so that genes associated
with disease could be found),? as well as
advances in genomics, proteomics,
metabolomics, bioinformatics, medical
technologies, and systems biology, are
improving researchers’ and practitioners’
capabilities to predict and track disease.

More specifically, contemporary
biomedical research is identifying
biomarkers that are likely to play an
integral role in assessing individual
disease susceptibility, disease progression,
and response to therapy. For example,
single-nucleotide polymorphisms (SNPs)
in five chromosomal regions (three
independent regions at 8q24, one region
at 17q12, and one region at 17q24.3)
were found to have strong cumulative
associations with the development of
prostate cancer, whereas each SNP alone
was only moderately associated with the
disease.* Other biomarkers, including
BRCA1 and BRCA2, identified in the
1990s, are considered two of the most
important breast cancer susceptibility
genes. Mutations to these genes yield a
high risk for developing this disease.>
Other well-established genes where a
mutation confers increased risk for breast
cancer include TP53, ATM, and CHEK?2.¢
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Another well-known biomarker is
cytochrome P450 CYP2C9 and its
association with the metabolism of
warfarin. Individuals with an allelic
variant of this cytochrome, either
CYP2C9*2 or CYP2C9*3, are poor
metabolizers of this drug and, therefore,
require low dosages to minimize the risk
of hemorrhaging.”

Major leaders in spurring research
enabling predictive technologies have
been the U.S. Department of Health and
Human Services (HHS) and the National
Institutes of Health (NIH). In 2007,
HHS announced a new initiative called
“Personalized Health Care,” whose
objective was to combine genomic
research breakthroughs with advances in
health information technology to enable
gene-based medicine, where one’s
susceptibilities to diseases would be
quantified as early as possible so that
preventive countermeasures could be
taken.® An example of one of the

many programs encompassed by the
Personalized Health Care initiative is
entitled “The Cancer Genome Atlas,”
which is a collaboration between the
National Cancer Institute and the
National Human Genome Research
Institute. Researchers have been utilizing
evolving technologies such as large-scale
genome sequencing to better understand
the molecular basis of cancer. Initial
efforts have focused on cancers affecting
the brain, lungs, and ovaries. The goal of
this project is to improve capabilities for
preventing, diagnosing, and treating
cancer at a personalized level.®

A major endeavor begun in 2002 is the
NIH Roadmap for Medical Research.
One of the objectives of this research has
been to better elucidate the interactions
among the molecular events that underlie
disease pathogenesis by focusing on
emerging areas such as genomics,
proteomics, and metabolomics. The
Roadmap’s Metabolomics Technology
Development project is supporting the
development of new tools to determine
how cellular metabolites contribute to
disease pathogenesis. This information
could potentially provide a rich source
of predictive biomarkers in the near
future.'¢

The NIH has also collaborated with
fellow HHS agencies such as the Food
and Drug Administration and the
Centers for Medicare and Medicaid

Services (CMS), as well as the
Pharmaceutical Research and
Manufacturers of America (PhRMA) and
the Biotechnology Industry Organization,
on initiatives such as The Biomarkers
Consortium. The goal of this consortium
is to identify and validate new biomarkers
to help expedite the development

and utilization of therapeutics and
technologies for personalized prevention,
early detection, and treatment of
diseases.!!

A project in The Biomarkers Consortium
under consideration by the National
Institute of Diabetes and Digestive and
Kidney Diseases is focused on the
identification of biomarkers associated
with prediabetes and type II diabetes

and the creation of more reliable, less
expensive, and faster predictive tests.!2

Academic health centers (AHCs) such as
the Lewis-Sigler Institute for Integrative
Genomics at Princeton University, the
Broad Institute of MIT and Harvard, and
the Center for Genomic Medicine at the
Duke Institute for Genome Sciences and
Policy (IGSP) have been dedicated to
identifying and validating predictive
biomarkers. One project at the Broad
Institute, entitled “Clinical Proteomic
Technology Assessment for Cancer,” is
seeking to establish standards for protein
biomarker assessment,'* and, at the IGSP,
researchers recently outlined a genomic-
based strategy for the personalized
treatment of patients who have
advanced-stage ovarian cancer.!'4

Another emerging field facilitating
prospective medicine is systems biology.
Systems biology seeks to understand how
biological circuits involving genes and
metabolic pathways interact to regulate
biological activities in normal and
pathological states. Understanding how
such circuits function will play a critical
role in improving capabilities to predict
the evolution of various disease
processes.!>

Centers within academic institutions,
such as the IGSP Center for Systems
Biology at Duke University and the
Center for Cancer Systems Biology

(a collaboration between the Dana-
Farber Cancer Institute and Harvard
Medical School), have dedicated vast
resources to personalized medicine.
Researchers from the Center for Cancer
Systems Biology detailed an approach to
identify genes associated with increased
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breast cancer risk. By using this strategy,
they determined that hyaluronan-
mediated motility receptor was a
potential breast cancer susceptibility
gene.1¢

Although many of the recent research
initiatives have been genomic based,
genomic advances alone will not likely
be sufficient to enable personalized
medicine. Rather, multiple rapidly
evolving predictive technologies such as
proteomics and metabolomics will
complement and enhance clinical know-
how and capabilities to allow better
predictive approaches. For example,
studies on risk-predictive modeling for
breast cancer recurrence have shown that
the predictive accuracy of a combined
clinical and genomic model is higher
than a model using just one type of
data.'” Furthermore, a risk predictive
model for severe adverse outcomes from
cancer chemotherapy was developed
using only clinical and laboratory data.!®

The clinical arena

Application of risk assessment
capabilities. Personalized health
planning requires the evaluation of an
individual’s risk for developing diseases
and the formulation of predictions
concerning outcome. In the past,
assessments for baseline clinical risk were
based on the use of clinical, demographic,
family history, and laboratory risk
factors. Although these types of data have
provided insight into the likelihood of an
individual developing a condition or
event, they have generally been limited in
terms of being able to accurately predict
the timing of a disease event and, thus,
have provided general guidance only.
Current research is enabling the
identification and clinical use of
biomarkers, which more accurately
predict disease events and therapeutic
outcomes and can be used in combination
with traditional risk factors.

The ability to use biomarkers to predict
clinical events and to guide therapy is
nascent, but a number of initiatives
demonstrate the emergence of this field.
Many of these have focused on the
development of risk assessment tools to
determine baseline clinical risk, predict
clinical events, and predict response to
therapy. A host of companies have
developed that specialize in areas

such as molecular diagnostics,
pharmacogenomics, and predictive

modeling.'°-2* For instance, a program
called “Know Your Number” is recently
available that encompasses a set of risk
models for predicting and tracking
conditions such as type 2 diabetes,
coronary heart disease, breast cancer,
colon cancer, and others.>* These models
generate individualized risk assessments
for the specific chronic conditions and
determine how much of the risk

is modifiable so that tailored
countermeasures can be developed.

Other promising developments are risk
assessment tools focused on prediction
and prevention for specific specialty
points of care. For example, a validated
diagnostic assay has been developed

that analyzes the risk of breast cancer
recurrence in women with newly
diagnosed, early-stage breast cancer. This
test assesses the expression of 21 genes
and generates a “recurrence score” based
on this analysis.?* This information can
then be used to help determine the best
treatment strategy for an individual.
Similarly, molecular expression testing
noninvasively assesses the risk of acute
cellular rejection among heart transplant
recipients.2® This test measures the
expression level of 20 genes in
mononuclear blood cells and translates
this information into a risk score for graft
rejection.

Whereas the aforementioned risk
assessment tools are directed toward
providers, other companies have
developed personalized risk assessment
tools for sale to consumers.?”:>8 An
assessment is available that analyzes 250
serum proteins to provide early diagnosis
of clinically unapparent diseases.?® In
addition, consumers receive medical
history interviews and follow-up doctor
consultations. Likewise, consumers
may pursue individualized health and
nutrition recommendations which are
based in part on genomic analysis.>
Still other options are available from
companies that perform genomic analysis
to identify known risk-associated
variants. Consumers are offered
predictive information and options

for updated genomic analysis as new
susceptibility factors are identified. The
direct-to-consumer marketing of
diagnostics and predictive tools is a
relative new phenomenon, and its value
and means of regulation have yet to be
determined.
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The development of clinically validated
predictive tools by industry requires close
collaboration between industry and
AHCs because AHC:s play a critical role
in the translation of research discoveries
into practical clinical applications.
Initiatives such as the NIH’s Clinical and
Translational Science Awards program
have begun to provide much-needed
support for AHCs to become leaders in
translational research. Since 2006, 38
AHC:s have received funding to develop
and improve capabilities to create
practical applications of basic research
discoveries.’! We anticipate that one
outcome of this research will be to
enhance the knowledge base needed to
deliver personalized, predictive, and
preventive care.

Although the development of risk
assessment tools utilizing genomic and
other biomarkers is an emerging field,
tools for disease prediction based on
epidemiological and clinical data are not
new. For example, the Framingham
Coronary Heart Disease Model and

the Gail model for breast cancer risk
assessment provide valuable general
information about risk, but they have not
been widely used for patient care by
practitioners.>>3* To take full advantage
of current and emerging evidence-based
risk assessment tools, practitioners need
to incorporate such tools seamlessly into
routine clinical practice and patient
care. One way would be to integrate
formalized risk assessments into the
patient evaluation with support from a
personalized and strategic health record.

Personalized health records. A major
focus of prospective health care is
personalized strategic health planning or,
more specifically, the development

of personalized health plans. Key
components of such a plan would include
an individualized health risk assessment,
current health status, disease burden
quantification, pathogenesis tracking,
clinical event predictions, and health
maintenance and therapeutic plans.
Given that today’s medical record is
disease oriented and makes no provisions
for strategic health planning, a new form
of the medical record will need to be
developed to support personalized health
planning.>*

During the past few years, many projects
have focused on repositioning the current
medical record to enable personalized,
predictive, preventive, and participatory
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approaches to health care. The CMS

has played a leadership role in the
development of patient-based personal
health records as an adjunct to the
provider-based electronic medical record.
It has collaborated with four health plans
(Kaiser Permanente, Humana, Health
Insurance Plan USA, and University of
Pittsburgh Medical Center) on a pilot
project to test the use of personal health
records among Medicare beneficiaries.
This initiative has been an attempt to
encourage members to take charge of
their health management by using
Web-based tools to track their health care
services and to better communicate with
their health care providers.>s

Whereas the CMS’s health record
initiative has focused on the personalized
and participatory facets of patient care,
other medical record initiatives have
integrated predictive and preventive
aspects. WebMD has developed the
WebMD Personal Health Manager, a set
of online health management tools for
employers and their beneficiaries. Not
only does this include an online personal
health record where individuals can store,
monitor, and update their own health
information, but it also encompasses a
health risk assessment tool called
“HealthQuotient,” which assesses the
individual’s current health status,
quantifies his or her risk levels, then
suggests interventions for improved
health and behavior modification.3¢

Some large companies (such as Verizon
and Dell) have realized the importance of
health promotion and disease prevention
among their own workforce and have
collaborated with industry leaders such
as WebMD to develop personal health
records for their employees.’” These
records provide tools which enable
individuals to assess their health risks and
to set health goals for preventing or
minimizing these risks, in addition to
managing ongoing chronic conditions.
Other companies are following this
example: Wal-Mart, Intel, Applied
Materials, BP America, and Pitney Bowes
have donated at least $1 million each to
develop a personal health record known
as “Dossia.”?8 This record not only
enables individuals to maintain their
own lifelong record by entering data
themselves; it also aggregates electronic
medical data about the individuals from
various sources. The goal of this record
is to encourage employees to actively
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manage their own health and to help
companies reduce unnecessary costs
related to treating disease instead of
promoting health.

Insurers have also recently recognized
the importance of increasing patient
engagement and the value of using
personal health records. A report by
America’s Health Insurance Plans
detailed how some major insurers

(such as United HealthCare, Kaiser
Permanente, Blue Cross Blue Shield, and
Cigna) have become proactive in the
development of innovative models of
prospective health care such as personal
health records.> Aetna has launched a
Web-based personal health record based
both on patient-entered and on claims-
driven data from various sources.*° It
was developed so that members could
collaborate with their doctors in

making the most evidence-based and
individualized health care decisions. This
dynamic record continuously analyzes
medical data as it is added to identify
opportunities for improved care and to
notify patients and doctors about
potential emergency situations.

There has also been much speculation
about future initiatives by companies
such as Google. The Google Health
initiative, which recently debuted, will
be an online platform integrating
components such as personal health
records as well as links to other personal
health services.*! One of Google’s rivals,
Microsoft, already has its own major
health initiative. In 2007, Microsoft
launched HealthVault, where members
control the collection, storage, and
sharing of their medical data through
their own Web-based accounts.*> Not
only can members create personal health
records for themselves as well as for
family members, but they can also share
personal medical information with health
management Web sites. Revolution
Health also provides its members with
information and capabilities, such as
tools to assess and track their health as
well as to develop their own health
portfolio, to manage their health.*?

Personal health record initiatives have
also been underway at AHCs such as
Emory Health Care, Thomas Jefferson
University Hospital, and Vanderbilt
University Medical Center. Emory Health
Care offers a Web-based tool called
“Your Personal Health Record” which

enables patients and their families to
enter personal medical information
themselves and to be involved in
managing their own medical care.** The
record also offers features for patients
with specific conditions necessitating
continuous monitoring, such as diabetes,
congestive heart failure, asthma, and
sleep disorders. For example, patients
with asthma are able to input their daily
peak flow meter readings so that they can
track them over time.

Vanderbilt University Medical Center is
developing a personal health record
system called “My-Medi-Health” to
enable children with cystic fibrosis to take
a more proactive part in managing their
medications.** Such a system should also
reduce the likelihood of children getting
incorrect dosages and help providers
better understand why and how their
patients are experiencing therapeutic side
effects.

Hopefully, more AHCs will follow suit,
especially given that the U.S. Secretary

of Health and Human Services, the
administrator of the CMS, and the
National Coordinator for Health
Information Technology have all deemed
personal health records a major
priority.*6

Clinical delivery models. The
development of clinical delivery

models which support prospective care
is critical to its implementation and
adoption. Progress in this area has been
slow, and comprehensive models have yet
to be developed. Current reimbursement
policy and health insurance issues make
the development of prospective care
models difficult to implement, given
that government funds for AHCs are

not readily available for prevention.
Nonetheless, one company has created

a program enabling components of
prospective medicine based on what has
sometimes been called “concierge”
medicine (also known as “boutique”
medicine). This approach is focused on
providing its members, who each pay
$1,500 above health insurance, with
benefits not generally available through
usual health plans. Patients who join
concierge medicine groups pay annual
fees for medical services such as getting
same-day and unrushed appointments as
well as having constant access to their
providers. Importantly, this approach
provides every member with her or his
personalized health Web site.#” This tool
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enables each participant to develop an
individualized health risk assessment
based on her or his family history,
lifestyle habits, and personal history.
Participants can also develop a
personalized health plan which they
monitor themselves.

Other companies are developing
programs that enable prospective disease
management approaches.*® These
programs focus on patients with specific
chronic conditions and enable them to
better manage their health care by
integrating evidence-based guidelines,
multidisciplinary teams of health care
providers, patient self-management
education programs, and outcomes
measurement and tracking. Such
programs are proving to be successful

in improving self-management and
decreasing the use of unnecessary health
care services.

Clinical care is a core mission of
academic medicine, and the academy has
been a constant source of innovation

in specialty care. However, academic
medicine has not yet become engaged in
the systematic exploration of more
rational models than those in existence
for strategic or long-term approaches to
general clinical care. Only a handful of
AHCs have developed comprehensive,
albeit nascent, programs enabling
prospective approaches to patient care.

In 2003, for instance, Duke University
initiated Duke Prospective Health
(DPH), a personalized care, disease
management, and wellness program for
its employees. The program, which Duke
University physicians helped develop and
manage, sought to prevent or detect
chronic conditions at its earliest stages
by having patients develop and use a
Personal Health Plan.*

The program has three main components
for its members. First is the Health Risk
Assessment, which analyzes lifestyle and
habits to help patients and their providers
identify current and potential health
issues necessitating attention. Patients
use the results of their Health Risk
Assessment to develop long-term
strategic goals. Furthermore, patients are
able to track certain metrics such as
weight, blood pressure, back pain, and
cholesterol. Second is Care Management,
where an assigned care manager serves as
the patient’s point of contact and works
with the patient to help formulate a plan

which meets his or her health needs. This
includes assistance with developing a
Personal Health Plan, determining
optimal ways to achieve the goals
outlined in the plan, and monitoring
progress toward accomplishing the goals.
Third is Coaching, where patients work
with a health coach in a group setting.
They participate in group activities to
develop new skills which support healthy
lifestyle changes and help them meet
their goals. Although the program is
relatively new, preliminary analysis
conducted by a third party found that the
DPH program was already providing
benefits in terms of cost and service use.>®

A few other AHCs have established
similar programs. Ohio State University
created an employee health program
called “Your Plan for Health,” which
provides tools and programs to enable
preventive and personalized health
management. Similar to the DPH
program’s Health Risk Assessment,
Health Care Coach, and Care
Management components, Your Plan
for Health offers a Personal Health
Assessment, Health Coach, and Care
Coordination.>! Although these various
models of clinical delivery are still new,
they are emblematic of a broad-based
move toward prospective medicine.

Advocacy groups. Advocacy groups
supporting prospective health approaches
have begun to emerge. Organizations
such as the Personalized Medicine
Coalition (PMC) (Washington, DC),

the Center for Accelerating Medical
Solutions (Washington, DC), and the
Center for Medicine in the Public Interest
(New York, NY) have been promoting
the understanding and implementation
of prospective medicine approaches

and products by bringing together key
health care constituents to discuss and
analyze issues related to them (e.g.,
pharmacogenomics, genetic data
discrimination, reimbursement, etc.),
with the ultimate goal of influencing
health policy to enable prospective health
care.>?

Recently published findings based on the
PMC’s Personalized Medicine Landscape
Analysis and Strategic Plan project
discuss the current level of knowledge
and involvement in personalized
medicine issues among a wide range of
health care constituents and analyze

the economic, organizational, and
scientific barriers to integrating such an
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approach. The study also includes policy
recommendations based on interviews
with a broad range of health care
constituents.>> Although initiated by the
PMC, this project was a collaborative
effort among health care stakeholders
such as the Centers for Disease Control
and Prevention, Duke University, IBM,
PhRMA, and Pfizer. Other AHCs,
including The George Washington
University Medical Center, Mayo Clinic,
and the University of Pennsylvania
Health System, have demonstrated
support for prospective medicine by
becoming members of PMC.54

In addition to collaborative initiatives
such as these, advocacy groups have
been regularly sponsoring educational
seminars and conferences on the
importance of prospective health care
and, in the case of the PMC, have been
creating task forces on various health
policy issues related to prospective
medicine. Such initiatives are beginning
to affect the health policy arena. For
example, in addition to HHS Secretary
Michael Leavitt introducing the
Personalized Health Care initiative last
year, in August 2006 Senator Barack
Obama introduced the Genomics and
Personalized Medicine Act of 2006. This
bill sought to take advantage of evolving
genomic research by creating incentives
to speed up industry innovations, by
removing regulatory barriers, and by
providing more funding for research.>>
Such major health policy initiatives are
proof that key opinion leaders are
beginning to pay more attention to the
importance of prospective health care
and are engaging in discussions and
initiatives to address it.

Medical education and clinical training

An area vital to the development and
sustainability of prospective health care is
medical education and clinical training.
As a 2003 report by the Blue Ridge
Academic Health Group3® noted, “One
arguably deleterious consequence of this
focus on disease treatment, however, was
the relative neglect of health promotion
and disease prevention.” The Association
for Prevention Teaching and Research>”
has been promoting the integration of
prospective medicine concepts for many
years through initiatives such as its
Inventory of Knowledge and Skills
Relating to Disease Prevention and
Health Promotion prospectus. It includes
an outline of core concepts to be taught,
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such as “risk status as an estimate of the
state of an individual’s risk determined
from data on genetic inheritance,
environmental exposures, health habits”
and “use and interpretation of the health
risk appraisal.”

Unlike areas where constituents other
than academic medicine can lead
prospective health care initiatives,
medical education requires that academic
medicine take the first step and lead in
order for fundamental changes in health
care delivery to occur. Some medical
schools have begun introducing

topics such as risk assessment, health
promotion, disease prevention, and
wellness into their curricula. For
example, students at Albert Finstein
College of Medicine take a required
course, Principles of Preventive Medicine
and Clinical Research, during their first
year, and second-year medical students at
the University of Mississippi School of
Medicine take Preventive Medicine and
Public Health, also a required course.>®
Duke University School of Medicine
prioritized prospective health care as a
learning objective when it revamped its
curriculum in 2003. Being able to
“practice personalized health planning
for long-range goals” was one of its major
goals. Although this has not yet happened
on a schoolwide scale, fourth-year
electives such as Integrative Medicine
and Prospective Health and Health
Promotion and Disease Prevention are
available.>®

We believe that the fundamental
concepts underlying the theory and
practice of prospective medicine should
become central parts of medical
education. For the basic sciences, this
would include teaching concepts of
disease evolution from health and the
role of predictive biomarkers in this
process. Clinical education would include
concepts of a medical evaluation
comprising health risk prediction,
current health status, pathogenesis
tracking, pharmacogenetics, health
planning, patient motivation, and disease
management. To our knowledge, this has
not yet occurred to any significant degree
among U.S. medical schools or residency
training programs.

Barriers to Change

Health care has become one of the largest
industries in the United States and has
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become increasingly influenced by
market forces and vested interests. For
AHCs, this has meant facing regulatory
and financial pressures from constituents
such as the government and private
insurers. To remain financially viable, the
academic medical enterprise has needed
to become more clinically productive
and efficient while providing the vast
proportion of uncompensated care and
supporting the threefold academic
missions. This environment has forced
many AHCs to become competitive with
private industry by focusing on delivery
services with high financial margins to be
able to support shortfalls elsewhere.

The reimbursement system has been a
major barrier to enabling prospective
health care delivery, especially for AHCs,
given that funding has traditionally
rewarded medical interventions for
treating disease instead of preventive
care. For example, a study at Duke
University showed the value of a
proactive management program for
congestive heart failure in improving
outcomes and greatly reducing costs.
Nonetheless, the health system lost
money because the program resulted in
decreased hospitalizations (created
margins) and increased ambulatory visits
(created deficits).s0 This illustrates how
the current reimbursement system
prevents academic health centers from
focusing on better delivery models which,
ironically, may reduce margins. Indeed, a
major reason that DPH could be initiated
at Duke is that the covered individuals,
university employees and their families,
are largely self-insured by Duke, thus
aligning incentives to prevent as well as
treat disease.

Whereas external influences have
contributed to academic medicine’s
lackluster role in enabling the move
toward prospective health care, internal
factors have also played a part. A
significant condition was best stated by
Dr. Jordan Cohen during his AAMC
President’s Address in 2004 when he
quoted a friend: “We in academic
medicine love progress, but we don’t like
change!”¢! Although past successes in
research, patient care, and medical
education may have contributed to
such reluctance to change, academic
medicine’s fragmented governance and
organization have also been significant
impediments to change and adaptation.
Deans, department chairs, and hospital

administrators have traditionally
operated independently of one another
to evolve their own departments, and
they have displayed little ability or
desire to affect the system as a whole.
Consequently, this fragmented approach
has contributed to AHCs struggling to
survive, let alone innovate, in a rapidly
changing health care environment.

Concerns About Prospective
Health Care

As the move toward prospective medicine
continues, it is important to understand
and address potential drawbacks to this
evolving health care approach. One
concern is that prospective health care
will be redundant and, thus, competitive
with public health initiatives in its
approaches to preventive medicine.
Clearly, public health and personalized
approaches should be synergistic and will
compel the close engagement of public
health and medicine.5? Furthermore, it
has been shown that medical care
approached at an individualized level
increases the likelihood that treatment
plans will be followed.®3

Another concern has been the fear that
risk-predictive tools will replace the
physician’s clinical judgment and
diminish personal patient—physician
interactions. Tools to enable prospective
care are meant to serve as adjuncts to and
not replacements for the physician’s
skills, experiences, and personal
interactions with patients. Such tools
should facilitate, not hinder, increased
collaboration between provider and
patient in health care management.

With the rapid evolution of fields such
as genomics, patients have become
increasingly concerned about medical
privacy, genetic discrimination by
insurers and employers, and related
issues. Indeed, there has been evidence
that even healthy persons with a genetic
susceptibility for a condition have faced
discrimination by insurance companies
and that those with genetic diseases have
had a difficult time getting health
insurance.®+¢> This is an evolving area
which will necessitate careful policy
development. These issues, as well as
others such as assessing the reliability of
data entered by patients or the accuracy
of risk assessment tools, are legitimate
concerns which must be continuously
monitored and addressed by the
appropriate constituents.
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The development of prospective care
approaches thus far have largely occurred
outside the mainstream of health care
delivery. As already noted, current
insurance and reimbursement
mechanisms restrict the development of
creating models to avoid or minimize
disease. It is our view that the appearance
of prospective care programs outside
current insured programs signifies the
pent-up desire by the public for such
programs to be created and provides
further evidence that the current system,
which is expensive yet not universal,
needs to be substantially revised.

Leading the Prospective Health
Care Transformation

The move toward prospective medicine
is gaining momentum, albeit largely
without the leadership of academic
medicine. We believe that this is not good
for health care or for academic medicine.
We suggest that academia must rethink
its role in leading rational health care
reform. Academic health centers were
bastions of change a century ago when
they introduced science into the practice
of medicine. Their relevance as leaders of
health care is now threatened unless they
again seize the opportunity to be relevant
to our nation’s health needs for reform
and redesign of how care is delivered.
Change could begin with cohesive
leadership from medical schools and
teaching hospitals as well as the AAMC.
Academic medicine must not lose sight
of its core missions of innovating in
research, patient care, and medical
education. These missions must,
however, be forward looking and
anticipate how medicine can and should
be practiced. Importantly, academic
leaders must recognize that these
initiatives must provide the infrastructure
for more rational models of health care
delivery than are currently in practice.
We suggest a concerted effort on the part
of academic medicine to accept its role in
creating more relevant models of health
care delivery designed to promote health
as well as treat disease.

One approach to enabling the creation

of such models by AHCs could be
structured as an initiative of the Agency
for Health Care Research and Quality’s
Effective Health Care Program. To
support the program’s goal of researching
which drugs and other medical
interventions work optimally for specific

health conditions, a consortium of 13
new research centers was established.

The reports generated by the research
conducted at these centers provide
direction for the funding of future
projects, for which these same centers
then compete.®® An even bolder approach
would be for the government to enable
the CMS to fund multiple large pilot
programs in prospective care so that
AHC:s and others could develop practical,
comprehensive models. Those that work
could replace the currently, expensive, yet
less effective, approaches.

Finally, AHCs could begin by working
individually and collaboratively with
the AAMC and with state and federal
government to facilitate efforts leading
toward health care reform that would
enable prospective health care.

The Bottom Line for Academic
Medicine

It is becoming increasingly recognized
that today’s disease-oriented approach to
medical care is dysfunctional and needs
to shift toward personalized, predictive,
preventive, and participatory care—that
is, prospective medicine. During the past
few years, numerous nonacademic
medicine constituents have taken the lead
in developing and validating new models
of prospective medicine. The initiative
taken outside mainstream academic
medicine indicates the interest on the
part of government, industry, large
employers, private insurers, and the
public to move health care in this
direction. Although academic medicine
has made significant contributions to
research in personalized medicine, its
overall efforts have paled in comparison
with what is possible and with the work
of others who have recognized the need
to reform the health care delivery system.

Academic institutions have made little
progress in developing clinical care
models and medical education to enable
prospective care. Given academic
medicine’s central role in research,
patient care, and medical education, it
has the responsibility to create better
models of health care and to train the
workforce needed to support it. Absent
such efforts, its leadership role in
improving the nation’s health will be
diminished and assumed by others.
Therefore, as those involved with
academic medicine evaluate their role in

Academic Medicine, Vol. 83, No. 8 / August 2008

the move toward prospective medicine,
they may want to heed the adage, “Lead,
follow, or get out of the way.”¢”
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