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P ersonalized healthcare is the tailoring of 
medical management and patient care to the 
individual characteristics of each patient. 
This is achieved by incorporating the genetic 

and genomic makeup of an individual and his or her 
family medical history, environment, health-related 
behaviors, culture, and values into a complete health 
picture that can be used to customize care. Another 
level of personalization, often called personalized 
medicine, involves the selection of drug therapy 
through the use of tests to determine the genes and 
gene interactions that can reliably predict an indi-
vidual’s response to a given therapy. This white paper 
focuses largely on the use of personalized healthcare 
as a risk prediction tool.

 CURRENT STATUS OF PERSONALIZED HEALTHCARE
Practitioners and consumers in today’s healthcare set-
ting do not yet fully recognize the potential benefi ts of 
personalized healthcare (Table 11). Further, proposals 
for reform tend to be reactive rather than proactive. 
Family history is well validated as a tool to predict 
risk for disease, but, in some instances, genomic 
information may enhance risk prediction provided by 
family history. The trial-and-error approach now used 
to treat disease is costly, but genomic testing has the 
potential to save money through more effective use 
of diagnostic tests, counseling about medical manage-
ment based on gene test results, and prescribing of 
medications. 

The case for personalized healthcare: 
Seeking value
To fully appreciate the need to advance the adoption 
of personalized healthcare into the delivery of medi-
cine, one must consider the operation of our current 
healthcare system and its ineffi ciencies in terms of 
delivery and cost, its imprecision in the selection of 

therapies, and its inability to optimize outcomes. The 
framework of the US healthcare system as it is now 
constructed is expensive, disease-directed (instead 
of health- and wellness-directed), fragmented, and 
complex. While gross domestic product (GDP) in 
the United States has increased by approximately 
3% per year,2 the compounded growth rate of health-
care expenditures is 6.1% per year. Healthcare in the 
aggregate now represents 17.6% of GDP and 27% of 
spending by the federal government and consumes 
28% of the average household’s discretionary spend-
ing, surpassed only by housing.3

Personalized healthcare can potentially address the 
need for value consistent with the healthcare system’s 
prominent share of the US economy. The growth in 
healthcare spending is certain to be a target of the 
newly created Joint Select Committee on Defi cit 
Reduction (created by the Budget Control Act of 
2011), which is tasked with defi cit reduction of at 
least $1.5 trillion over a 10-year period.

The need to address healthcare costs has been 
recognized in the Patient Protection and Affordable 
Care Act, a central feature of which is the creation of 
integrated health systems that pay for value based on 
quality, cost containment, and consumer experience. 
The legislation was enacted to transform healthcare 
in a variety of ways to make it more sustainable. The 
Patient Protection and Affordable Care Act seeks to 
end fragmentation by expanding the use of informa-
tion technology to reorganize the delivery system and 
to prevent errors, shifting from volume-based incen-
tives to incentives based on performance and out-
comes, and rewarding effective healthcare delivery 
measures and good patient outcomes.

A shift from reactive to proactive
The premise behind personalized healthcare is the 
potential for more effi cient healthcare, with the 
assumption that effi ciency translates to lower cost 
and improved patient care.
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Although healthcare reform is most often referred 
to in the context of improving access to care through 
insurance coverage mandates, true healthcare reform 
shifts current healthcare models from the practice of 
reactive medicine to the practice of proactive medi-
cine, in which the tools of personalized healthcare 
(ie, genetics, genomics, and other molecular diagnos-
tics) enable not only better quality of care but also 
less expensive care.

Several personalized tools have long been accepted 
into mainstream medicine. Two examples are the 
family history, which is the least expensive and most 
available genetic evaluation tool, and ABO blood 
typing for safe transfusions (as ABO blood types are 
alleles of a gene). In fact, much of what is now con-
sidered mainstream medical management was at one 
time considered new. To allow further evolution of 
medical practice, our challenge is to open our minds 
to the possibility that personalized proactive medi-
cine can improve healthcare. 

The new vision: More precise management
The trial-and-error approach to treating disease is 
ineffi cient and costly. Many drugs are effective for 
only about 50% of patients, often leading to switch-
ing or intensifi cation of therapy that requires multiple 
patient visits. 

Personalized medicine considers pharmacokinetic 
and other characteristics in selection of drug dos-
ages. Genomic testing has the potential to provide 
clearer insight into the more successful use of cur-
rently available medicines. Treatment decisions (ie, 
drug and drug dosage choice) made on the basis of 
pharmacogenomic testing should increase adherence 
through greater effectiveness and fewer adverse drug 
reactions.

A massive amount of waste is related to pharma-
ceutical nonadherence and noncompliance. The 
New England Healthcare Institute has estimated that 
medication nonadherence costs the healthcare sys-
tem $290 billion annually.4 Methodologies targeted 
at individual patients to improve adherence to drug 
regimens could save the healthcare system a tremen-
dous amount of money. 

Cancer management as a model for personalized 
healthcare. Personalization of therapy is especially 
suited to cancer management, given that  the response 
to nonspecifi c cancer chemotherapy is suboptimal in 
most patients yet exposes them to adverse effects.5 
Large-scale sequencing of human cancer genomes is 
rapidly changing the understanding of cancer biol-
ogy and is identifying new targets in diffi cult-to-treat 
diseases and causes of drug resistance. Applying this 
information can achieve cost savings by avoiding the 
use of treatments that are ineffective in particular 
patients.

Overexpression of genetic mutations renders some 
cancers less susceptible to certain treatments, but has 
opened the door to individualized molecularly guided 
treatment strategies. For example, among patients 
with non–small cell lung cancer, mutations in the 
epidermal growth factor receptor (EGFR) tyrosine 
kinase domain predict response to EGFR tyrosine 
kinase inhibitors, and anaplastic lymphoma kinase 
(ALK) inhibitors induce response in patients harbor-
ing a mutation in EML4-ALK genes. The recogni-
tion that human epidermal growth factor receptor 
(HER)-2 overexpression as a result of ERBB2 gene 
amplifi cation occurs in as many as 20% of human 
breast cancers paved the way for the development of 
HER-2–targeted therapies. Patients with advanced 
colorectal cancer whose tumors express the KRAS 
gene mutation do not benefi t from an EGFR inhibitor, 
whereas those with wild-type KRAS have improved 
survival with EGFR inhibitor treatment.6

 BARRIERS TO THE APPLICATION 
OF PERSONALIZED HEALTHCARE 

The availability and potential of personalized health-
care services and technology is not universally rec-
ognized or appreciated by consumers and clinicians. 
This lack of awareness contributes to a shortage of 
public support and limited demand for such services. 
Other barriers include misperceptions regarding the 
impact of personalized healthcare on disease man-
agement, limited incentives to use the available 
technology, and a knowledge gap among healthcare 
providers.

TABLE 1
Potential benefi ts derived from personalized 
healthcare

•  Better informed clinical decisions
•   Increased probability of desired health outcomes with use 

of better-targeted therapies
•   Reduced probability of adverse reactions from medications 

and treatments
•   Focus on prevention and prediction of disease, rather than 

reaction to it
•  Earlier disease intervention
•  Reduced healthcare costs
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Lack of awareness and support
As applications of personalized healthcare advance 
to the point of clinical relevance, it is important to 
consider strategies for effective implementation into 
healthcare practice. Personalized healthcare, when 
more fully implemented, promises to accelerate the 
progress that healthcare reform hopes to achieve.

A major challenge to widespread adoption of per-
sonalized healthcare is limited recognition by the 
public and some healthcare providers that personal-
ized healthcare can help to achieve better value. For 
personalized medicine to be embraced, the concept 
of “helix to health,” or translation of knowledge to 
the clinical setting, must resonate with the general 
public. Despite lack of public and provider awareness, 
the Personalized Medicine Coalition (PMC) has 
documented the existence of 56 personalized treat-
ment and diagnostic products. Further, more than 
200 product labels now recommend 
genetic testing prior to use to identify 
likely responders or inform of the infl u-
ence of genetic variation on safety and 
effectiveness. 

Consumers’ confi dence in the effi -
cacy and safety of medicines they take 
might contribute to the absence of 
public support for personalized health-
care. Similarly, despite the availabil-
ity of genomic tests and tools, many 
physicians who might be advocates for personalized 
healthcare do not see the relevance of genomic medi-
cine to their practices in terms of direct benefi t to 
patient care.7

Apart from clinicians and consumers, support 
is also weak among health insurers and employers, 
even though the return on investment for personal-
ized healthcare may be profound. Payers await the 
economic outcomes data that are crucial for their 
commitment to personalized healthcare. In addition, 
some have concerns about the ethical implications 
of personalized healthcare (see “Managing Genomic 
Information Responsibly” on page S4). 

Perception of impact on treatment and prevention
A frequent criticism of genomics in medicine is 
that a genetic diagnosis does not help with patient 
management. In fact, surveillance and management 
of patients and family members often changes in 
response to a genetic diagnosis; knowing which gene 
is involved personalizes medical management. An 
example is the management of hereditary nonpolypo-
sis colorectal cancer (HNPCC), or Lynch syndrome, 
which is the most common form of hereditary colon 

cancer. For a person with HNPCC, the lifetime risk of 
developing colorectal cancer is approximately 80%. 
Lynch syndrome is caused by germline mutations in 
one of three major mismatch repair (MMR) genes 
(MLH1, MSH2, and MSH6), and it predisposes to 
other cancers—uterine, stomach, and ovarian—as 
well. In women with Lynch syndrome, the lifetime 
risk for uterine cancer is 40%, compared with 4% in 
the general population. 

At least 90% of patients with Lynch syndrome can 
be detected through MMR testing via microsatellite 
instability (MSI) or immunohistochemistry (IHC).8 
MSI is a cellular phenotype that indicates a defi ciency 
in at least one DNA MMR protein.

Although 5-fl uorouracil–based chemo therapy is 
the standard of care for treatment of colorectal can-
cer, it confers no survival advantage in patients with 
MMR-IHC null (lack of expression of the gene) or 

MSI-high sporadic colorectal can-
cer.9,10 Knowing the status of MMR 
proteins, therefore, would alter the 
decision regarding neoadjuvant and 
adjuvant chemotherapy.

Perception of value 
Implementation of pharmacogenomics 
into clinical practice has lagged. One 
major reason is the lack of an obvi-
ous business model for a product that 

may only be required once in an individual patient’s 
lifetime.11 

A second barrier to integration lies in the limited 
demand for pharmacogenomics from physicians. This 
may be related partly to limited expertise in genetics 
among many physicians and to signifi cant pushback 
from payers against today’s costs. Without reimburse-
ment, little incentive exists for pharmacogenomics 
diagnostics. The incentive for physicians is further 
depressed, perhaps appropriately, when random-
ized controlled studies fail to demonstrate improved 
clinical outcomes with the use of pharmacogenomic-
based treatment strategies. Two such examples are 
genotype-guided warfarin dosing, which failed in a 
randomized controlled trial to improve the propor-
tion of international normalized ratios in the thera-
peutic range,12 and dosing of clopidogrel based on 
platelet reactivity, which did not improve outcomes 
after percutaneous coronary intervention compared 
with standard dosing in a randomized double-blind 
clinical trial.13 

A signifi cant delay in obtaining the results of 
pharmacogenomics testing, which also postpones the 
prescribing encounter, is another major drawback.

Payers await the 
economic outcomes 
data that are crucial 
for their commitment 
to personalized 
healthcare.

 on July 24, 2025. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


S4    CLEVELAND CLINIC JOURNAL OF MEDICINE         VOLUME 79 • SUPPLEMENT 1         APRIL 2012

PERSONALIZED HEALTHCARE WHITE PAPER

A knowledge gap persists
At present, delivery of personalized healthcare is 
not part of the usual training of physicians and other 
healthcare providers who are the gatekeepers of med-
icine. Few medical schools incorporate human and 
medical genetics, genomics, and pharmacogenomics 
into their curricula. Genetics is inadequately empha-
sized in residency curricula outside of pediatrics, fam-
ily medicine, and obstetrics/gynecology. 

The resulting knowledge gap is a fundamental fac-
tor in the lack of interest in using genomics in clinical 
medicine. Educating consumers and physicians at all 
levels, including specialty societies as well as insurers, 
will be key to expanding utilization of personalized 
healthcare. Educating payers and providing them 

with more data on economic outcomes associated 
with personalized healthcare will be necessary for 
adoption into clinical practice; implementation will 
lag as long as reimbursement decisions do not support 
personalized approaches to medicine.

As DNA sequencing technology has become less 
expensive and more powerful, companies have begun 
to market personal genomic testing. As a result, 
patients who use these services will increasingly 
want to discuss the results with their physicians. A 
signifi cant number of clinicians are unfamiliar with 
personal genomic testing and emerging genetic test-
ing options. In one survey of physicians who attended 
educational sessions that discussed recent develop-
ments in clinical genetics, only 37% indicated that 

Advances in genomic technologies have made avail-
able genome-wide analysis for genetic variants that 
presumably predict predisposition to complex and 
common disorders. Indiscriminate use of the informa-
tion provided by such tests could yield unexpected 
or unwelcome information that lacks clinical utility, 
especially if taken out of context and if interpreted 
in a vacuum. Effective use of predictive testing will 
require new information-management and com-
munication strategies, as well as large clinical studies 
of their utility and effi cacy. Innovative approaches to 
obtaining informed consent and counseling patients 
about the spectrum of fi ndings that come out of 
genomic analyses is much needed. To the extent 
that genomic tests hold great promise as a tool in 
personalized medicine, it is our charge as clinicians to 
develop effective strategies to ensure their respon-
sible use.

Several recent developments highlight critical 
needs that must be addressed if genomic technolo-
gies are to achieve their full potential as tools in 
personalized medicine.

•   The Genetic Information Nondiscrimination 
Act (GINA), passed in 2008, was created to protect 
Americans from health insurance and employment 
discrimination based on genetic information. This 
law provides reassurance that patients can pursue 
genetic testing and, if appropriate, initiate early treat-
ment without fear of discrimination in these settings. 
Although GINA protects patients against discrimina-

tion related to health insurance and employment, it 
does not address the prospect of genetic information 
being used to deny life or long-term disability insur-
ance. This shortcoming may discourage some patients 
from undergoing genetic or genomic testing. Future 
legislation and health policy should address these 
critical gaps in patient protections.

•   Public interest in clinical genetic testing is 
greater now than ever. Consequently, patients 
increasingly request genetic tests from their physi-
cians, including primary care specialists. Physician 
awareness of clinical genetic testing options is 
limited, however, and must be increased if clinicians 
are to meet their patients’ needs. As genetic and 
genomic testing becomes a more routine aspect of 
patient care, it is critical that physicians have access 
to advanced education in medical genetics and 
genetic counseling. 

•   As noted above, technological advances and 
declining costs of genetic analysis now make it 
possible to screen for thousands of genetic mutations 
quickly and inexpensively. This capability is unprec-
edented and currently we do not have the capacity 
to integrate large volumes of genetic and genomic 
information into a patient’s electronic medical 
record in a form that is readily understandable and 
presented in a manner that is clinically useful. Before 
genomic testing can become a routine part of patient 
care, clinical support tools and decision aids must be 
developed.

MANAGING GENOMIC INFORMATION RESPONSIBLY
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they were familiar with recent genetic research that 
affected their patients.14

Targeted education will enhance physicians’ under-
standing of probabilities and risk estimates from the 
use of genomic testing; it will also improve recogni-
tion of potential causes of patient anxiety, gene vari-
ants of unknown signifi cance, and follow-up tests and 
procedures that can add to expense. Nonphysician 
healthcare providers (ie, nurses and physician assis-
tants) of direct care also will benefi t from education.

 INTEGRATING PERSONALIZED HEALTHCARE 
INTO CLINICAL PRACTICE

Practice standardization and an overhaul of the 
health information technology (HIT) infrastructure 
are needed if we are to reap the potential benefi ts 
of personalized healthcare. Creative approaches to 
practitioner education, which are being used in 
some institutions, must become more 
widespread. Similarly, the models for 
successful integration of personalized 
healthcare that have been achieved in 
some settings also can be implemented 
in other institutions. 

Data collection and integration must 
be prioritized
Personalized healthcare can be both 
predictive and preventive, but moving 
past the disruptive phase of personalized healthcare 
will require a radical transformation of the healthcare 
“ecosystem” and HIT infrastructure. 

Although data collection in the current system 
is extensive, data sharing and data management are 
inadequate. The pace at which HIT links clinical 
and genetic information must be accelerated.  HIT 
will expedite innovation and implementation of per-
sonalized healthcare, allowing greater integration of 
data to permit improved data analysis capability. The 
ultimate goal is to create an interoperable system that 
connects these data across hospitals and clinicians 
to help clinicians interpret genomic and other risk 
information to better inform patient care.

Fully integrated health systems support better coor-
dination of care and optimize the treatment of indi-
vidual patients: linking research fi ndings, treatment 
guidelines, treatment outcomes based on genetic pro-
fi les, and the individual patient’s own genetic profi le 
will help to personalize treatments. Genomic infor-
mation added to an individual’s electronic medical 
record along with improved data-sharing will facili-
tate clinicians’ ability to retrieve outcomes data based 

on patient characteristics.
Care models must be standardized, evidence-based 

practices must be executed, and care must be coor-
dinated yet decentralized. In this way, clinicians can 
use the electronic medical record as an interoperable 
patient record to determine a personalized pathway 
to patient management. Standardization reduces 
variability in practice and permits seamless execu-
tion of care. Automation is imperative to achieving 
standardization, irrespective of the care supervisor. 
Investments must therefore be made to stimulate 
electronic medical record decision support.

In addition, larger data sets will be needed to 
identify the types of patients likely to respond to a 
treatment. Ideal data sets would be large enough to 
have adequate statistical power, be publicly avail-
able, standardize the collection of data with respect 
to response to therapy and toxicity, and contain data 

on concomitant collections of biologic 
samples.

Reimbursement must keep pace 
with medical advances
Payer willingness to reimburse for 
genomic tests and treatments will 
determine the pace of integration of 
personalized healthcare into clini-
cal practice. Evidence that enhanced 
value can be derived from personalized 
approaches to medicine must be gener-

ated before personalized healthcare gains widespread 
acceptance by payers.

In addition, care-coordinated models must be 
developed to promote a value-based agenda that 
facilitates physician accountability and encourages 
clinical integration.

Innovative approaches are needed 
to educate providers
Development of point-of-care tools. Because infor-
mation overload and lack of time are obstacles to 
clinicians’ efforts to incorporate genomic informa-
tion into clinical practice, emphasis must be placed 
on genomic applications that have demonstrated 
utility. Engaging busy clinicians with point-of-care 
tools will maximize the relevance of the genomic 
information they receive and encourage effective use 
of their time. Decision-making should be supported 
through automatic risk assessment and management 
recommendations.

Educational tools. The National Coalition for 
Health Professional Education in Genetics (NCH-
PEG) was borne out of the recognition that the pace 

Few medical schools 
incorporate human 
and medical genetics, 
genomics, and 
pharmacogenomics 
into their curricula.
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of genomic discovery far exceeds the pace at which 
healthcare providers can be educated. Its vision is to 
improve healthcare through informed use of genomic 
resources. NCHPEG is a member-based organization 
whose stakeholders include professional societies, 
hospitals, advocacy groups, and industry; it attempts 
to identify the specifi c educational needs for particu-
lar target audiences and then address these needs. It 
achieves its goals through the use of point-of-care 
tools and educational programs for continuing medi-
cal education credit.

One NCHPEG tool is the Pregnancy and Health 
Profi le, which is a risk assessment and screening tool 
that attempts to improve the identifi cation of women 
and babies at risk of developing genetic disease. It 
collects personal and family history information, per-
forms a risk assessment for the clinician, and provides 
clinical decision support and education.

Another example of an educational tool is the 
“Genes to Society” curriculum initiated by The Johns 
Hopkins University School of Medicine in August 
2009. The curriculum is being used as “the founda-
tion for the scientifi c and clinical career development 
of future physicians.”15

Using personal genomic testing for education. 
The number of direct-to-consumer genomic tests 
is growing, and their market penetration will only 

increase as the cost of supplying a personal genome 
continues to decline. Whole genome scanning is 
being offered with the promise of identifying genetic 
predisposition to multiple diseases. 

Participation in personal genomic testing may be 
a useful educational tool. Medical students, residents, 
and practicing physicians who participate in testing 
may be better equipped to advise patients about the 
processes involved and the potential utility and limi-
tations of direct-to-consumer genotyping.14

Some companies that offer direct-to-consumer 
genomic testing provide telephone support from 
genetic counselors to help clients and their healthcare 
providers manage genetic information. Counselor ser-
vices include identifying hereditary risks and reviewing 
diagnostic, preventive, and early-detection options.

Implementing pharmacogenomics into practice: 
Decision support systems are needed 
A genomic decision support system that guides medi-
cation prescribing is needed to implement pharma-
cogenomic diagnostics. For such a system to achieve 
the goal of selecting the best medication for each 
individual, it must do the following:

•  Test all polymorphisms relevant to the prescrib-
ing of any medication 

•  Be completed with no out-of-pocket cost to the 
patient

•  Be performed before the patient requires the 
medication 

•  Provide results that will be interpreted as part of 
an individualized pharmacogenomics consult.11

Many useful pharmacogenomic tests are based on 
cytochrome P450 metabolism phenotypes that are 
responsible for variance in response to drugs metabo-
lized by this pathway. Others use human leukocyte 
antigen screening for hypersensitivity reactions to 
abacavir, carbamazepine, and allopurinol. Examples 
of pharmacogenomics tests appear in Table 2.

The 1200 Patients Project, a pilot research study 
under way at the Center for Personalized Therapeu-
tics at the University of Chicago, is attempting to 
demonstrate the feasibility of incorporating pharma-
cogenomic testing into routine clinical practice for 
medication treatment decisions. DNA samples from 
patients who are taking at least one prescription 
medication are being tested for differences in genes 
that may suggest greater effectiveness or an increased 
risk of side effects from certain medications.

Solutions in practice
Cleveland Clinic’s genetics-based management of 
Lynch syndrome, the integration of genetics services 

TABLE 2
Relative utility of selected pharmacogenomic tests 

Useful

Human leukocyte antigen testing for hypersensitivity reactions 
(abacavir, carbamazepine, allopurinol)
CYP2C19 polymorphism for clopidogrel response
CYP2D6 polymorphism and tamoxifen metabolism
Thiopurine S-methyltransferase (TPMT) testing of azathioprine

Probably useful

Polymorphisms in VKORC1 and CYP2C9 for warfarin dosing
SLCO1B1 variants and statin-induced myopathy
TPMT enzyme activity to determine 6-mercaptopurine 
metabolism

Potentially useful

UGT1A1 polymorphism to predict irinotecan toxicity
CYP2D6 metabolism for codeine intoxication

Source: Mark J. Ratain, MD
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during patient appointments at Cleveland Clinic, and 
a coordinated approach at The Ohio State University 
Medical Center are examples of practical applications 
of personalized healthcare. 

Colorectal cancer management. One example of 
a personalized approach to medicine that improves 
health outcome while achieving cost savings is the 
genetics-based approach to HNPCC (Lynch syn-
drome) at Cleveland Clinic.

Early identifi cation of Lynch syndrome by screen-
ing all colorectal cancer patients has been shown 
to save $250,000 per life-year gained in the United 
States.16 All colorectal cancers resected at the Cleve-
land Clinic main campus are routinely screened for 
MSI and IHC, and the process is embedded into 
the routine pathology workfl ow. With the patients’ 
foreknowledge, a gastrointestinal cancer genetics 
counselor scans the list of MSI and IHC results each 
week. Patients who are MSI-high or IHC-null are 
invited to receive genetic counseling and consider 
germline single-gene testing guided by the IHC 
results. With this active approach, patient uptake is 
80%; in comparison, with a passive approach (MSI/
IHC results are placed in the pathology report), the 
uptake is 14%17 (B. Leach and C. Eng, unpublished 
data, 2011).The successful application of the active 
approach requires the close cooperation of multiple 
disciplines, including members of the Cleveland 
Clinic Genomic Medicine, Pathology & Laboratory 
Medicine, and Digestive Disease Institutes.18 

Integrating genetics-based care at Cleveland 
Clinic. Time delays for genetics services and limited 
collaboration with managing physicians who are not 
genetics specialists reduces genetics-based access and 
availability. Broad access to genetics clinical services 
is a means of clinical integration of genetics-enabled 
care. Providing patients and healthcare provid-
ers with easy access and short wait times is vital for 
clinical integration of genetics-enabled personalized 
healthcare.

As part of a patient-centered focus on medicine, 
clinical genetics services have been integrated 
throughout Cleveland Clinic. The system has two 
genetics clinics at its main campus and has embedded 
multiple genetics satellites within its nongenetics clin-
ics, easing access. Genetics counselors are stationed 
in the same areas of practice as referring providers. 
Although patient encounters have increased at the 
medical genetics clinic in the Genomic Medicine 
Institute, genetics consultations no longer require 
an extra trip to the clinic since they are integrated 
into existing appointments. With this approach, large 

numbers of patients can be seen with no wait times.
Coordinated care at The Ohio State University 

Medical Center. The Center for Personalized Health 
Care at The Ohio State University Medical Center 
(OSUMC) embraces a systems-based care-coordi-
nated model that improves care by executing stan-
dardized processes and automating routine tasks. The 
Institute for Systems Biology, which was established 
to develop genomics, wellness, and chronic disease 
biomarkers, collaborates with OSUMC on pilot proj-
ects in chronic disease, including cancer.

The OSUMC has a closed system in which it is 
the payer, employer, and provider of healthcare. This 
closed system serves as an ideal testing ground for 
reform. Goals include intervention in disease before 
symptoms appear and maintenance of wellness. The 
data from these demonstration projects should facili-
tate adoption of personalized healthcare by improv-
ing physician acceptance of personalized approaches 
and satisfying payers that personalized healthcare is 
cost-effective. 
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CALL TO ACTION
Every step of the journey to build a truly patient-centered model that 
individualizes treatment is equally important. Implementing personal-
ized healthcare and optimizing its impact on patient care requires an 
infrastructure that fosters collaboration among researchers and provid-
ers and uses technologies and tools to tailor care to the patient’s unique 
circumstances. Action is needed in several areas.

Invest in technology and tools
Many of the technology and tools needed to apply personalized health-
care to the standard practice of medicine already exist, and institutions 
will need to invest in them. Such investments include commitments to 
expand the capacity for genomic medicine or establishment of centers 
devoted specifi cally to personalized healthcare, as Cleveland Clinic 
has done with its Center for Personalized Healthcare. 

Accelerated electronic medical record decision support is another 
technological investment. The goal of information technology is 
to create a system that links providers, payers, and pharmaceutical 
companies to enhance analysis of health and genomic data. Because 
personalized healthcare must be strongly aligned with evidence-based 
medicine, the conduct of comparative effectiveness research to guide 
decision-making and to demonstrate value is imperative. 

Educate providers
Competency among providers in genomics and electronic records will 
be required to better coordinate care and enable clinical decision sup-
port for customization of patient management. Genomics education of 
providers must become a priority if the translation of genomics discov-
eries to health benefi ts is to occur.

Enhance delivery of care
In the near future, reimbursement will be tied to outcomes and bundled 
to refl ect the entire episode of care, so methods must be developed for 
effi cient delivery of personalized healthcare. 

Address problems in the healthcare system
Our main challenge is to overcome the reluctance in our community 
to address the problems in the healthcare system. Measures that will 
support this mission include:

•  Increasing the funds available for outcomes and comparative 
effectiveness research and innovative educational curricula for 
many target audiences 

•  Establishing measures of health and wellness to guide the devel-
opment of business models for new approaches to healthcare

•  Providing creative solutions for the ethical and legal issues that 
arise from the use of genetic and other new information.

Every institution that accepts the challenge of delivering personal-
ized healthcare can be considered a pioneer. 
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