Challenges and Opportunities
PERSONALIZED AND PRECISION MEDICINE
Precision medicine tailored to an individual’s genetic makeup promises to detect the onset of disease at its earliest
stages, preempt the progression of disease, direct the selection of optimal therapy and reduce trial-and-error drug
therapies. Such approaches may increase patient adherence to treatment and the efficiency of the health care system.
The number of examples of personalized treatments and diagnostics has been growing steadily – 13 in 2006 to 72 in
2011 to 113 in 2014.1 Continued development and adoption of personalized medicine can be attributed to several
factors: the declining cost of genetic sequencing, increased commitment in
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it catches up to the science.
An economic analysis of the Oncotype Dx® test looked at the real costs of treating women with breast cancer in a health
plan with two million members. If half of the 773 eligible patients received the test, then the savings in terms of
adjuvant chemotherapy, supportive care, and management of adverse events would be about $1,930 per patient tested
(based on a 34 percent reduction in chemotherapy use).3 Another study found a $604 million annual savings in annual
health care cost savings would be realized if patients with metastatic colorectal cancer receive a genetic test for the
KRAS gene prior to treatment. 4
There is considerable room for improvement in overall efficacy rates for many products. For example, a 2001 study
showed that the response rates of patients to medications from different therapeutic classes ranged from ~80%
(analgesics) to ~25% (oncology).5 Further, an estimated 2.2 million adverse drug reactions occur annually in the US,
including more than 100,000 deaths.6 By further elucidating why some patients respond or do not respond to a drug,
and why some experience adverse reactions while others do not, we likely could improve drug safety and efficacy by
specifying the population(s) in which they should be used.
Can we:
 deliver market changing new treatments for cancer and other diseases at an affordable price point for patients,
employers, states and our nation?
 match treatment options to individual patients in cancer treatment?
 create diagnostics that will identify those who will NOT respond to expensive but effective therapeutics?
 use genomic markers to help identify individuals at risk for specific diseases so that they can be enrolled in early
monitoring programs?
 incorporate genomic information into standard of care?
 identify genetic risk factors and assess who is at genetic risk for adverse drug reactions?
 create online tools to better define the risk profile of patients?
 develop genetic tests that give the best results and provide value to provider, patients, and payers?
 educate consumers on which genetic tests have been validated through evidence-based means, and are
associated with reducing health care costs and improving health outcomes?
 educate caregivers and providers in this new field?
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CHRONIC DISEASE MANAGEMENT AND PREVENTION
Chronic diseases such as diabetes, stroke, heart disease, cancer, and arthritis are the greatest threat to our nation's
health. Management and treatment of these long-term medical conditions comes at a steep price. The Centers for
Disease Control and Prevention (CDC) estimates the US spends 86%
Diabetes: A Case Study of Chronic Disease
of health care dollars on the treatment of preventable chronic
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diseases. The CDC also estimates that nationally, chronic diseases
Approximately 29.1M of the United States (US)
account for 81% of hospital admissions, 76% of all physician visits,
population (or 9.3%) have Diabetes Mellitus.
and 91% of all filled prescriptions.
Medication nonadherence is a major cost driver in patients with
chronic diseases, particularly hypercholesterolemia and diabetes. A
2012 IMS Institute for Healthcare Informatics study estimates $105
billion is attributable to medication nonadherence. The human cost
and life impacts of chronic diseases also cannot be overlooked. Some
of these are underscored by the following “unhealthy truths”
reported by the CDC:

Unfortunately, over a quarter of these
individuals (27.8%) are undiagnosed. Treatment
of this disease (due to high rate of
complications) costs the health care system an
estimated $245B, the majority directly
attributed to medical related costs. By 2020,
>50% of Americans are projected to either have
diabetes or to be pre-diabetic. Identifying and
treating this population raises a number of
challenges for the health care system.



As of 2012, nearly half of all adults ( 117 million people) suffer
from at least one chronic condition, and 25% of adults have
two or more chronic health problems. Additionally, seven of the top 10 causes of death in 2010 were chronic
diseases. Two of these —heart disease and cancer—together accounted for nearly 48% of all deaths.2



More than one-third of adults (~78 million people) and nearly one of five youths are obese.



Diabetes is the leading cause of kidney failure, lower limb amputations other than those caused by injury.



Arthritis afflicts 53 million adults and is now the most common cause of disability.

The Connecticut Department of Public Health reports similarly alarming statistics. For example, more than two million
Connecticut residents - or 57% of the total population - suffer from one or more chronic diseases. Almost 91% of
Connecticut adults report at least one of the following unhealthy behaviors: smoking, being overweight or obese, eating
less than five servings of fruits and vegetables per day, and not meeting physical activity recommendations.
Individuals with chronic conditions are often high utilizers of the medical system, and if this utilization is inefficient, costs
expand and quality suffers. Health care costs for people with chronic conditions average $6,032 annually - five times
higher than for those without such a condition. Motivating consumers to change, reduce, or eliminate unhealthy
behaviors remains a main obstacle to addressing preventable health conditions.
Can we:
 develop approaches to manage the total cost of care?






develop predictive models that identify at-risk people without undue loss of privacy?
reduce the cost of clinical lab monitoring in chronic diseases while improving outcomes?
modify at-risk behaviors in a patient centric manner?
develop scalable psychological approaches to modify at-risk behaviors?
develop cost-effective screening tests to identify early-on patients with diabetes or pre-diabetes?

 develop more cost-effective treatments than currently exist to prevent and treat diabetes?
 develop cost-effective interventions to reduce the risk of diabetes and prevent obesity?
 develop cost-effective interventions that can reduce the morbidity of diabetes and obesity?
 optimize management for congestive heart failure and ischemic heart disease?
 increase overall treatment plan adherence and modify the behavior of non-adherent patients?
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BEHAVIORAL HEALTH MANAGEMENT
Behavioral health conditions affect one in five Americans and drive healthcare costs of $57 billion per year, according to
SAMHSA -- the Substance Abuse and Mental Services Administration. Patients with behavioral health issues incur higher
healthcare costs, but generally do not receive the care they require to resolve or control these conditions.
Mental and substance use disorders exact more than $700 billion annually in costs related to crime, lost work
productivity and health - more than the cost of diabetes and cancer
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the US had a serious mental illness, 23.1 million Americans aged 12
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has a substance use disorder. The management of
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costs to families, employers, and publicly funded health systems.
costs associated with substance abuse in the US
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treatment research.
and 1.5 times more than diabetes.
Prevention of substance abuse disorders through identification of the at-risk population would be very helpful, but
effective early detection strategies are not available. Broadly effective treatment strategies are also not available: those
who eventually achieve sustained remission have on average 5 relapses prior to remission. It is not clear which drugs will
work with which patients; and it is difficult to identify those patients who need the most intensive therapy (inpatient).
Thus in the rehabilitation phase, the availability of approaches to stratify individuals for specific treatments is also
unclear. This disease is increasing in prevalence, and the cost of caring for this disease is escalating rapidly.
Adults with serious mental illness (SMI) die, on average, 25 years earlier than the general population, and the rates of
illness and death in this population have been on the rise.2 People with SMI also have disproportionately high rates of
mortality from the preventable conditions, including cardiovascular and pulmonary disease, that are among the leading
causes of death in the general population. Further, co-occurring substance use disorders are prevalent among
individuals with SMI. The mental health and substance abuse systems are often entirely separate, and both are
segregated from the physical health system. This fragmentation of the health care system can lead to inappropriate
care, disjointed care, gaps in care, and redundant care, and can result in increased health care costs. Management of
behavioral health conditions requires new approaches as we strive to improve the healthcare system.
Can we:
 develop cost effective screening tools to identify those most at risk, while maintaining patient confidentiality?
 match patients to interventions (e.g., drugs, behavioral modification, psychotherapy) for maximum
effectiveness? Can we devise earlier intervention strategies?
 identify the patients most likely to relapse and better engage them in the most intensive treatment?
 identify those who are unlikely to respond?
 develop scalable online approaches can be developed to replace for face-to-face interventions?
 improve interventions and not price them out-of-reach of most patients?
 determine the extent to which there a genetic predisposition to substance abuse? Can genetics help distinguish
different patterns of response to various treatments?
 develop pain medications that have negligible abuse potential?
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CONNECTIVITY AND INTEROPERABILITY
Healthcare is a dynamic industry and the pace of change relative to regulation, reimbursement and technology is rapid.
The ability to exchange patient information among disparate systems is an important contributor to the “triple aim” of
improving health outcomes, improving health care quality and lowering health care costs.
According to the Department of Health and Human Services, 20 percent of preventable medical errors are caused by the
lack of immediate access to health information. One of every seven primary care visits is affected by missing medical
information. Other studies have shown that medical errors result in as many as three million preventable adverse events
each year, driving as much as $17 billion in excess annual medical costs and as many as 98,000 deaths per year.1,2
Several of the most common causes of medical errors can be substantially addressed by improved medical device
interoperability, including drug errors (accounting for 20 percent of adverse events), diagnostic errors (17 percent) and
failure to prevent injury (12 percent). 1,2
Connectivity and interoperability also have implications in remote areas. Monitoring of individuals with multiple chronic
conditions has been shown to reduce hospitalizations, hospital readmissions and ER visits for more than 80 percent of
respondents and boosted disease self-management for nearly all monitored patients. Other targets of a remote
monitoring strategy included frequent utilizers of hospitals and emergency rooms (ERs) (62 percent) and the recently
discharged (52 percent). 3
In a report that assessed the value of electronic healthcare information exchange and interoperability (HIEI) between
providers, independent laboratories, radiology centers, pharmacies, payers, and public health departments, it has been
estimated that fully standardized HIEI could result in a net savings of $77.8 billion annually4. Though numerous steps
have been taken to improve healthcare connectivity and interoperability, there is still a significant gap in implementing a
streamlined population health management approach, according to a Patient-Centered Primary Care Collaborative
report.5
Can we:
 achieve this truly connected healthcare system of the future?
 identify the key elements necessary for advancing interoperability and improving the quality, efficiency, and safety
of health care delivery industry-wide?
 use IT to drive consistency in treatment and decision support?
 create “medical neighborhoods” – linking primary care physicians (PCPs) with specialists?
 better coordinate hospital care with handoffs to PCPs?
 arrange for HIPAA compliant transfer of images and information among caregivers?
 better track admissions, discharge and transfers and link this information to PCPs
 achieve multipayer solutions – unified forms, procedures, and standards?
 deliver care remotely, with less patient travel and more efficient use of caregivers’ time?
 maximize office efficiency by matching patient demand with physician schedules?
 better monitor health status, adherence, movement, and vital signs via wearable devices with automatic
synchronization?
 leverage existing technologies to provide online psychiatric care/psychological counseling?
 store personal genomic information to be mined over time for actionable markers as new discoveries are made?
 provide alerts for markers for adverse events to drug response that automatically inform patients and physicians?
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