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What‟s in Store for Personalized Medicine? 

http://lst.law.asu.edu/PersonalizedMedicine2010/index.html
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New Value Propositions in Healthcare

 social and economic value of reducing disease 

burden will rise

– earlier disease detection and mitigation

– rational Rx and guaranteed outcomes

– integrated care management of complex chronic 

diseases

– extension of working life

 progressive shift from „reactive‟ medicine to 

„proactive‟ care and „integrated‟ delivery

– prospering in an era of increasing constraints

– managing the limit(s) of society‟s willingness and 

ability to pay for innovation



Personalized Medicine:  Progressive Evolution
Based on Increasingly Comprehensive Profiling of Disease 

Risk and Health Status

Targeted

Care

Individualized

Care

Personalized

Care

 rational Rx based on profiling of 
underlying molecular pathology

 MDx and disease subtyping

 rational Rx based on comprehensive 
molecular profiling of individuals

- disease subtypes and optimum Rx

- Rx AE risk

- disease predisposition risk and 
mitigation

 integrated framework of care and 
longitudinal data on individual health 
status

 real time remote health status monitoring

 transition to disease prediction and 
preemption



Personalized medicine: Key Drivers

Science Policy Cost and Outcomes

http://www.gene.com/gene/products/information/oncology/avastin/index.jsp
http://www.celgene.com/PDF/RevlimidPI.pdf


From Pharmaceuticals to Pharmasuitables

Right Rx for Right Disease Right Rx for Right Patient

Disease Subtyping:
Individual 

Variation and AE risk



 opening era in linking disease molecular 
pathology to rational Rx

 increasing payor, regulatory and public pressures 
for reliable ID of Rx-responsive patients

 demand for Dx-Rx combinations will intensify

 Dx-Rx combination will become an obligate 
element of NDA/BLA submission and product 
labeling

 development of Dx-Rx combinations as intrinsic 
components of R&D programs for investigational 
Rx

Molecular Medicine and Rational Therapeutics:
Targeted Rx and Rise of Molecular Diagnostics and Patient Profiling



 1.5 to 3 million annual
hospitalizations (US)

 80 to 140 thousand 
annual deaths (US)

 est. cost of $30-50
billion

Pharmacogenetic Predisposition to Adverse Drug Reactions



Molecular Diagnostics and Pharmacogenetic Profiling to 

Identify Individuals at Risk for Rx Adverse Events

 broader, more complex profiling platforms than 

MDx assays for ID of drug targets

 ID of slow metabolizer genotypes

 unknown effects of genetic and environmental 

confounders in AD(M)E beyond genetic 

variation in drug-metabolism (I-III) repertoire

 complex patterns of ethnic variation and 

haplotype associations impose continuum of 

metabolic phenotypes



Mapping the Human Pan-Genome:
Identification of Ethnic Differences and Implications

for Rx Efficacy and Safety

From: Ruiqiang Li et al. (January 2010) Nature Biotech. Vol. 28, p. 59



Genetic Polymorphisms Influencing Responses to Antidepressants

Target Function
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The Human Microbiome:

A Barely Understood Influence in Health

 complex meta-system

– host, microbes, viruses, other 

organisms, metabolites, 

xenobiotics

– is there a core microbiome?

– how do perturbations affect 

disease and vice-versa?

– does the microbiome influence 

xenobiotic metabolism and the 

metabolite spectrum?



The Hunt for Gene Loci Associated with 

Complex Human Diseases



Disease Predisposition Risk Profiling 
for Common, Multigenic Late-Onset Disorders

 slower evolution than many predict

 Genome-Wide Association Studies (GWAS)

– high cost

– multiple low penetrance alleles

 substantial ambiguities regarding probabilistic risk 

of overt disease

– epistasis

– epigenetics

– environmental confounders

– source of poor replication of GWAS studies?



The premature quest to provide consumer genomic

testing (CGx) for future risk of major diseases

 slower evolution than many predict

 Genome-Wide Association Studies (GWAS)

- high cost

- multiple low penetrance alleles

 substantial ambiguities regarding probabilistic risk 
of overt diseases

- epistasis

- epigenetics

- environmental confounders

- source of poor replication of GWAS studies?

Disease Predisposition Risk Profiling 
for Common, Multigenic Late-Onset Disorders



The Trajectories for Molecular Medicine
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The Trajectories for Molecular Medicine
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 useful only when correlated with additional 

parameters

– clinical outcomes

– clinical utility

– actionable information

– demonstrable economic value

Deriving Value from “-Omics”



 literature dominated by anecdotal studies

- academic laboratories

- small patient cohorts

- poor replication and confirmatory studies

 lack of standardization

 very few biomarkers subjected to rigorous 

validation

- case-control studies with sufficient statistical 

power

- inadequate stringency in clinical phenotyping

 widespread lack of understanding of regulatory 

requirements

- complexities imposed by multiplex tests

- new regulatory oversight (IVDMIAs)

Disease-Associated Biomarkers and Validation of 
New Molecular Diagnostic for Personalized Medicine



 (2008) In Vitro Diagnostic Multivariate Index Assays 

(IVDMIAs)

Increased Legislative Interest in Standards, Oversights and 

Regulation of Molecular Diagnostic Testing

 (2009) Quality, Regulation and Clinical Utility of 
Laboratory-Developed Tests

 (2009) Good Laboratory Practices for Molecular Genetic 
Testing for Heritable Diseases and Conditions

 (2009) Secretary‟s Advisory Committee on Genetics, 
Health and Society (SACGHS)

 (2009) SB 42:  Post-CLIA Bioinformatics Services

http://images.google.com/imgres?imgurl=http://scrapetv.com/News/News%2520Pages/Health/Images/fda-logo.jpg&imgrefurl=http://scrapetv.com/News/News%2520Pages/Health/Pages/FDA-considering-approval-of-morning-after-toothpaste-Scrape-TV-The-World-on-your-side.html&usg=__CE8j7atgFHpLx81tUPqTLqQz6TM=&h=274&w=286&sz=31&hl=en&start=2&um=1&tbnid=mSFXI17qv70uVM:&tbnh=110&tbnw=115&prev=/images%3Fq%3DFDA%26hl%3Den%26rlz%3D1T4GGIH_enUS276US276%26sa%3DN%26um%3D1
http://images.google.com/imgres?imgurl=http://www.ncapan.org/links_resources/ahrq_logo.jpg&imgrefurl=http://www.ncapan.org/links.html&usg=__0aBlatHpplbaQ8_ACJVVHLLDeFE=&h=70&w=251&sz=5&hl=en&start=4&um=1&tbnid=YrLfabOj4MDvuM:&tbnh=31&tbnw=111&prev=/images%3Fq%3DAHRQ%2BLogo%26hl%3Den%26rlz%3D1T4GGIH_enUS276US276%26sa%3DN%26um%3D1
http://images.google.com/imgres?imgurl=http://www.dhpe.org/voicearchive/FirstIssue%2520TheVoice-Sept-16-2005_files/CDCLogo.jpg&imgrefurl=http://www.dhpe.org/voicearchive/FirstIssue%2520TheVoice-Sept-16-2005.htm&usg=__TVCsTAblZKpmIrD0nc4rpaIMGOY=&h=583&w=800&sz=78&hl=en&start=5&um=1&tbnid=BgpnvC4eeV039M:&tbnh=104&tbnw=143&prev=/images%3Fq%3DCDC%26hl%3Den%26rlz%3D1T4GGIH_enUS276US276%26sa%3DN%26um%3D1
http://images.google.com/imgres?imgurl=http://govcentral.monster.com/nfs/govcentral/attachment_images/0002/0536/logo_crop380w.jpg&imgrefurl=http://govcentral.monster.com/careers/articles/711&usg=__kkptXxAectBLrEydM-DRxCRDX8Q=&h=250&w=380&sz=17&hl=en&start=6&um=1&tbnid=Rjc-DSfYLT1z3M:&tbnh=81&tbnw=123&prev=/images%3Fq%3DDept.%2Bof%2BHealth%2Band%2BHuman%2BServices%26hl%3Den%26rlz%3D1T4GGIH_enUS276US276%26sa%3DN%26um%3D1
http://images.google.com/imgres?imgurl=http://www.worldcat.org/arcviewer/1/CAX/2006/06/05/0000020402/viewer/file417.jpg&imgrefurl=http://www.worldcat.org/arcviewer/1/CAX/2006/06/05/0000020402/viewer/file726.html&usg=__jbgCooIDl24kU6Bofu5ZWlof_IQ=&h=480&w=438&sz=64&hl=en&start=4&um=1&tbnid=M4hcmYZlWMiwvM:&tbnh=129&tbnw=118&prev=/images%3Fq%3DState%2Bof%2BCalifornia%26hl%3Den%26rlz%3D1T4GGIH_enUS276US276%26sa%3DN%26um%3D1


 inadequate US Medicare coding and payment 

mechanisms

– out moded, out-dated, lacking in transparency, 

inconsistently applied

 inappropriate assignment of existing CPT codes to 

new tests

 engagement of third party payers who derive 

economic/clinical value from new Dx

Reimbursement for Diagnostic Tests

The Imperative for Value-Based Pricing

versus

Current Cost-Based Models



K-RAS Profiling and Anti-EGFR 
Monoclonal Antibody Therapy

clinical guidelines

 higher response in 

patients with K-RAS 

versus mutant-K-RAS

 estimated $604 

million/year savings

(ASCO)

 regulatory endorsement in 

product labeling

 payor adoption

http://www.imclone.com/
http://www.nccn.org/default.asp
http://www.emea.europa.eu/home.htm
http://www.nature.com/ng/journal/v40/n8/pdf/ng.175.pdf
http://www.cms.hhs.gov/


Protracted Adoption of Science/Evidence-Driven Guidelines

Cultural Arrogance or Defensive Denial?

“I‟m afraid that the vast majority of oncologists

will either ignore the guidelines

or fail to execute the knowledge

contained in the guidelines”

Dr. Lee Newcomer

Head, Oncology Services

United Healthcare

Health Affairs (2008) 27, 41



DHHS Secretary‟s Advisory Committee on Genetics,
Health and Society (SACGHS) Task Force (Oct. 2009)

“The Task Force found that patents

are not “powerful” incentives for

conducting genetics research

disclosing genetic discoveries or 

investing in development of genetic tests

but that they limit access to genetic tests”  

Dr. James Evans,

Chair, SACGHS



How Much New Technology Can We Afford?



(2009) 360, 1925

 selection of comparators

 shortcomings in clinical 

phenotyping/outcomes 

classification

 retrospective data and 

meta-analyses versus 

cost/complexity of 

prospective studies



UK National Institute for Health and Clinical 
Excellence  (NICE)



Nice Gets Nasty (or Rational?)

http://www.merck.de/en/
http://www.wyeth.com/
http://www.tevausa.com/default.aspx
https://www.pfizeroncology.com/sites/pop/pages/sutent.aspx
http://www.pfizer.com/home/
https://www.pfizeroncology.com/sites/pop/pages/sutent.aspx
http://torisel.com/
http://www.copaxone.com/
http://www.merckserono.com/en/
http://www.pfizer.com/home/
http://www.aricept.com/index.html
http://www.gene.com/gene/index.jsp
http://www.lucentis.com/lucentis/index.html
http://www.gsk.com/index.htm


Personalized Medicine:
Consumer-Centric Healthcare: A Key Driver

 structural shift in healthcare delivery from 

encounter-/procedure-driven to incentives for 

integrated disease management

 clinical and economic benefits of coordinated care of 

complex chronic conditions

 cost-shifting to consumers

 lifestyle and disease risk mitigation

 new information intermediaries

 cost-driven transitions from „passive patient‟ to 

„engaged consumer‟



The Costs of Non-Compliance with Rx Regimens

 $177 billion projected cost

 20 million workdays/year lost (IHPM)

 40% of nursing home admissions 

 projected 45-75% non-compliance (WHO)

 50-60% depressed patients (IHPM)

 50% chronic care Rx (WHO)



On Body:  In Body Sensors and Devices

 remote monitoring

of health status

Objective

 multi-feature monitoring and broad-
band wireless networks

­ ubiquitous sensing

 enhanced autonomy for in-home 
aged

 proactive alerting and intervention

to mitigate health incidents

 monitoring of patient compliance

 coupled linkage to remote 
Rx dispensing for efficient disease 
management

Applications





The Infocosm: Emerging Networks of Global Connectivity



Wireless Technologies:
Consumer and Clinical Markets Converge



iPhone Apps for Your Health and Fitness



Pharma and Healthcare Social Media (Non-Brand Sponsored) Patient Communities
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Molecular Diagnostics as a Key Element in the
Evolution of Integrated Healthcare Delivery



Dx/
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A New Healthcare Ecosystem Arising From 
Technology and Market Convergence



Technology Acceleration and Convergence 

in Healthcare Delivery



Technology Convergence and Implications for

Healthcare Delivery

• biotechnology, medicine, engineering, computing, 

telecommunications and social media

• molecular medicine and increasingly customized care

• diagnostic, drug and device combinations

• POC testing and remote monitoring

• reduced error and improved compliance

• improved outcomes

• integrated care for complex chronic diseases

• earlier disease detection and risk reduction

• wellness versus illness

• remote health status monitoring

Technologies

Clinical Practice

Realigned Incentives



Technology Convergence and Implications for

Healthcare Delivery

• increased personal responsibility for health

• new incentives for wellness/compliance

• health status monitoring

• integrated care networks for chronic disease

• social media networks and informed consumers

• new supplier networks of specialized turnkey expertise

• value added „content‟ services for clinical data mining

• clinical decision-support systems

Consumers

Connectivity


