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resident Obama’s Precision Medicine Initiative has refocused national attention on the ability of
genomics and other emerging technologies to provide a better understanding of the relationship
between genetics, environment, lifestyles, and the development of disease1. This initiative
was heralded as a “bold new research effort to revolutionize how to improve health and treat
2
disease” . Yet, in 2000 the sequencing of the human genome was also anticipated to lead to new ways to
personalize medicine and to prevent, diagnose, and cure disease. While there have been major advances
in diagnosing and treating disease, the goals for personalized medicine to improve health and prevent
disease have not yet been achieved3-5. Despite the benefits of more targeted disease treatments, the real
promise of personalized/precision medicine lies in its ability to prevent disease and improve health as,
in addition to the human cost, our nation spends almost 80% of its unaffordable health care expenses on
treating complex, chronic diseases which are preventable. Research in precision medicine will certainly
provide new capabilities to improve health and minimize disease, but to actually do so, the approach to
the practice of medicine must change so it is prepared to use them.
The Limitations of Reductionism in Medicine
Medical care today is derivative of concepts developed over a century ago when science began to be applied to the practice of medicine and
identified the causes of many, particularly infectious, diseases. The logical assumption arose that diseases have a root cause and the role of the
physician became to “find it and fix it.” This concept led to a paradigm of care based on the capability of the physician to identify the disease
underlying the patient’s chief clinical complaint and, when possible, eliminate the cause. With improving technologies and clinical experience,
this reductionist approach to care has improved and resulted in wondrous cures and treatments for many diseases. However, the concept of
treating disease by removing its root cause is overly simplistic in dealing with the increasingly common chronic multifactorial diseases that
develop over long periods of time. Complex chronic diseases such as obesity, type II diabetes, and cardiovascular disease are but a few examples
of many conditions which account for a vast proportion of our nation’s health and medical expenses. As medical practice continues to be reactive
to the patient’s chief complaint rather than also being proactive, care is not designed to effectively adopt new technologies to improve health or
predict and prevent disease. To do this, a new approach to care is needed; one that utilizes the best of what works in the current system but is
based on what we know about the evolution of disease.
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Figure 1: Inflection curve illustrating the development of disease over time. Depending on genetic and environmental
factors, disease pathology may advance subclinically until a clinical event makes its presence apparent. Available and
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diagnostic tests, and health risk assessment tools
including genomic evaluation where appropriate.
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PHC is a vast departure from the traditional
reactive, disease-oriented, and generally
uncoordinated chief-complaint-driven approach
to care. In addition to PHC’s strategic focus on
proximate and long-term health risks and tracking
the progression of disease, shared decisionmaking empowers the patient to be an engaged
member of their care team. PHC enables patients
to participate in their health care decision-making
through the creation of a personalized health plan
wherein care is coordinated to match their
specific goals and needs. Patient activation, or
the knowledge, skills, and confidence to manage
one’s own health care, has been shown to be
a major predictor of good health outcomes
including a lower probability of having an
emergency department visit, being obese, and
smoking. Developing approaches to care that
activate or empower the patient is essential to
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Figure 2: Decision tree simulating
clinical evaluation and risk assessment
leading to a therapeutic plan and
follow-up. The clinician is faced with
diagnostic and therapeutic decisions
based on various data inputs.
Predictive and diagnostic tools aid
in the precision of diagnostic and
therapeutic decisions including
selection of targeted therapies.

Quantify current health
status and health risks

Define disease mechanisms
and customize therapy

Precision Tools

Monitor progress and
revise therapy as needed
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