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Excessive Use of Services

ñIf you lie down long enough,

someone will scan you.ò

Mike McCallister

CEO, Humana
www.forbes/com/2009/03/19
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Fragmentation Versus Integration in Healthcare Delivery

Physicians

Payors

¸ specialization and fee-for-service drives volume and siloed 

care provision

¸ lack of curriculum reform and propagation of anachronistic 

behavior/expectations

¸ impenetrable thickets of eligibility/reimbursement criteria 

¸ bloated administrative infrastructure to accommodate 

multiple payment channels 

¸ boldness or timidity in healthcare reform?

¸ confused and increasingly afraid

Politicians

Patients
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VALUE

¸ what works?

¸ why it works?

¸ who it works for?

¸ what works best?

¸ when should it be 
used optimally?

¸ validated evidence

¸ mechanism of action

¸ personalized medicine

¸ comparative effectiveness

¸ best practice guidelines, 
standard-of-care and 
malpractice

Reasonable Expectations for Rational Healthcare



The Economic, Social and Clinical Benefits of Proactive Mitigation
of Disease Risk and Chronic Disease Co-Morbidities
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New Value Propositions in Healthcare

Å social and economic value of reducing disease burden 

will rise

ïearlier disease detection and mitigation

ïrational Rx and guaranteed outcomes

ïintegrated care management of complex chronic 

diseases

ïextension of working life

Åprogressive shift from óreactiveô medicine to óproactiveô 

care and óintegratedô delivery

ïprospering in an era of increasing constraints

ïmanaging the limit(s) of societyôs willingness and 

ability to pay for innovation
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Global Health: Understanding the Implications of Major Economic 
and Environmental Dislocations 
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molecular

medicine

and

personalized

medicine

access,

cost

and

quality

of  care

proficient

use of

information

(e.health)

VALUE

The Three Convergent Forces Shaping the Evolution of Healthcare
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PROFILE SENSE

ACT

Mapping the Molecular Signatures of Disease 

ID patterns

of pathway

and network

dyregulation

in disease

automated

platforms 

for rapid

detection of 

multiplex 

analytes

rapid analytics and customized

data formats/visualization to

guide optimum decisions by

clinicians, patients and payors

­ ñbiosignaturesô



Molecular Diagnostics and Miniaturized Devices:
A Key Future Driver in the Healthcare Value Chain

Signature Detection, Deconvolution and Multivariate Analysis

Complex Biosignature Profiling

genomics proteomics immunosignatures

automated, 
high throughput 
multiplex assays

novel test formats 
and devices (POC)

new algorithms
For complex 

signal/deconvolution
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Trends in Mapping Diagnostic Signatures
of Health and Disease

¸ unianalyte

¸
simple analytical

endpoint(s)

¸ technician dependent

¸ centralized laboratory

¸
population-based 

reference index

¸ multiplex

¸
complex analytical 
algorithms

¸ high throughput automation

¸ lab-on-a-chip

¸
remote fault-diagnostics/
repair

¸ migration to POC

¸ wireless remote monitoring

¸

individualized profile and 
longitudinal person record 
as reference index
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The Value of Blood-Based Diagnostic Profiling

Åminimally invasive

Å blood bathes all organs

Å organ-specific óbiosignaturesô detectable in blood

Å facile routine tracking of disease progression and Rx 

responsiveness

Å value of highly stable biomarkers for retrospective 

studies to correlate with clinical outcomes

Å POC testing
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Comprehensive Biosignatures Profiling: 

Each Individual Will Serve As Their Own Control
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The Waste and Risk of Empirical Rx:

Ignoring The Obvious in Clinical Practice

·diseases are not uniform

·patients are not uniform

·a ñone-size fits allò Rx    

approach cannot continue

·inefficiency and waste  

of empirical Rx 

·cost of futile therapy

·medical error and AEs 
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RIGHT Rx

for

RIGHT DISEASE 

SUBTYPE

MDx Platforms

Åmassive

parallelism

Åminiaturization

Åautomation

Årapid

ÅPOC

Disease Subtyping: Next-Generation Molecular Diagnostics (MDx) 

and A New Molecular Taxonomy of Disease
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The Evolving Market for (Bio)Pharmaceutical Therapies

Åempirical ñone-size-fits-allò

Å population-based Rx

Å Rx targeted to patient subgroups with common 

molecular pathology

Å Dx-Rx combinations and Rx labeling

Å individualized Rx

ïrelevant disease subtype

ïAE risk profiling

ïcompliance monitoring

Å integrated framework of coordinated care and 

longitudinal care

ñBlockbusterò

Rx

Stratified/

Targeted

Rx

Individualized 

Rx

Personalized 

Healthcare
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The Emergence of Drug: Diagnostic Combinations

Invader® chemistry 

5-Fluorouracil

http://www.pfizer.com/home/
https://www.xeloda.com/default.aspx
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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/
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Åopening era in linking disease molecular 

pathology to rational Rx

Å increasing payor, regulatory and public pressures 

for reliable ID of Rx-responsive patients

Ådemand for Dx-Rx combinations will intensify

ÅDx-Rx combination will become an obligate 

element of NDA/BLA submission and product 

labeling

Ådevelopment of Dx-Rx combinations as intrinsic 

components of R&D programs for investigational 

Rx

Molecular Medicine and Rational Therapeutics:
Molecular Diagnostics and Targeted Rx

Companion Therapeutics Selected by Precision Diagnostics
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Outcomes-Based Risk-Sharing Agreements (ORBAs) 

Come to the USA

Åreimburse average 

treatment cost (not 

just Rx) for fractures 

incurred after 6 

months therapy

Åimproved Hb1Ac 

levels in diabetics 

over one year 

increases Rx 

discount to Cigna

http://www.google.com/imgres?imgurl=http://www.hnip.net/imgLib/20061130_Procter_g_logo_drk_blu_300.bmp&imgrefurl=http://www.hnip.net/opportunities/print_agency.asp%3FagencyID%3D144&h=269&w=448&sz=354&tbnid=DrQpFdRnGHHqtM:&tbnh=76&tbnw=127&prev=/images%3Fq%3DProcter%2BGamble%2BLogo&hl=en&usg=__jY3J2vGsI4yiYcecm_4NpmUHmFk=&ei=YLBUSr-JEZPslAeM_9XuCA&sa=X&oi=image_result&resnum=1&ct=image
http://upload.wikimedia.org/wikipedia/de/thumb/2/26/Sanofi-aventis-Logo.svg/737px-Sanofi-aventis-Logo.svg.png
http://images.google.com/imgres?imgurl=http://www.abconlinepharmacy.com/ns/imagem.php%3Fmasterid%3D4324&imgrefurl=http://www.abconlinepharmacy.com/ns/customer/category-4-A-prescription-drugs.html&usg=__1ZzqTgWTl9jLpNQg1qhB6Dni6OQ=&h=152&w=160&sz=25&hl=en&start=12&um=1&tbnid=r3E7_iVDy597UM:&tbnh=93&tbnw=98&prev=/images%3Fq%3Dactonel%26hl%3Den%26rlz%3D1T4GGIH_enUS276US276%26sa%3DX%26um%3D1
http://www.google.com/imgres?imgurl=http://industry.bnet.com/pharma/images/merck-logo-web.gif&imgrefurl=http://industry.bnet.com/pharma/1000322/merck-plans-7200-job-cuts-will-spend-up-to-2-billion-on-layoffs/&h=191&w=600&sz=9&tbnid=_v7sGUY1JN5xDM:&tbnh=43&tbnw=135&prev=/images%3Fq%3DMerck%2Blogo&usg=__XPIZmsoi0ywPu_66S7soIjeJzgU=&ei=t7NUSvXGEoKwlAex-4HuCA&sa=X&oi=image_result&resnum=2&ct=image
http://www.google.com/imgres?imgurl=http://www.getmecertified.com/html/newscomplete/logo2.gif&imgrefurl=http://www.getmecertified.com/html/newscomplete/&h=315&w=300&sz=14&tbnid=3BUJIFn-UPvdMM:&tbnh=117&tbnw=111&prev=/images%3Fq%3DCigna%2BLogo&hl=en&usg=__kHvC5cC28zalCTC6blFSa8QPJWc=&ei=07NUStHLB4_mlAeOloDrCA&sa=X&oi=image_result&resnum=2&ct=image
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Right Rx for Right Disease Right Rx for Right Patient

Disease Subtyping:
Individual 

Variation and AE risk

From Pharmaceuticals to Pharmasuitables
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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

­ number of isoforms for DMPK enzymes and scale of 

individual variation within populations

¸ 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

¸growing recognition of importance of variation in HLA 

allels as additional risk factor

¸ touching the third rail: race and ethnopharmacology-

PC trumps rational science
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The Hunt for Gene Loci Associated with Complex 

Human Diseases
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ñOur ignorance of the laws of 

variation is profoundò

Charles Darwin

Mapping Human Diversity

http://images.google.com/imgres?imgurl=http://timnovate.files.wordpress.com/2009/06/charles_darwin_l1.jpg&imgrefurl=http://timnovate.wordpress.com/2009/06/&usg=__CjIiWo_qAeCUDFfpNtQTDECXqOs=&h=400&w=303&sz=24&hl=en&start=8&um=1&tbnid=V5hh7aUkI96xjM:&tbnh=124&tbnw=94&prev=/images%3Fq%3DCharles%2BDarwin%26hl%3Den%26rlz%3D1T4GGIH_enUS276US276%26sa%3DN%26um%3D1
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Disease Predisposition Risk Profiling 
for Common, Multigenic Late-Onset Disorders

Å slower evolution than many predict

ÅGenome-Wide Association Studies (GWAS)

ïhigh cost and to date low yield in terms of clinically 

exploitable markers

ïdisease origins from multiple low penetrance alleles 

versus small, dominant set of high penetrance alleles

Å substantial ambiguities regarding probabilistic risk of 

overt disease

ïepistasis

ïepigenetics

ïenvironmental confounders

The premature quest to provide consumer genomic

testing (CGx) for future risk of major diseases
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Mapping the Complexity of Genome Organization

Å recognition of increasing 

levels of organizational 

and regulatory complexity

ïhaplotypes

ïCNV

ï indels

ïRNA universe

ïódarkô elements

ïepistasis

ïepigenetics

ïnuclear 

compartmentalization 

and trans-expression
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Mapping Global Pathway and Network 

Regulatory Perturbations in Disease

Å ID pertubation of upstream signaling pathways that 

activate/deactivate key regulators 

Å role of post-transcriptional regulation via miRNAs and 

RNA-binding proteins 

ÅID promoter 

and 3ôUTR    

cis-regulatory 

elements 

related to 

deregulated 

pathways

ÅID   

deregulated 

pathways

Åmap regulatory elements to 

DNA transcription sites
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miRNAs Associated with Leukemia

Malignancy miRNA Regulation

CLL miR-15a, mIR-1G-1, miR-181a, let-7a, mIR30d, 

miH-150, miR-92

Downregulation

Pediatric Burkittôslymphoma, Hodgkinôs 

lymphoma, diffuse large B cell lymphoma

miR-155, miR-17-92 Upregulation

Hodgkinôs disease, Burkitt lymphoma cellsmiR-9, let-7a Upregulation

B cell malignancies miR-143, miR-145 Downregulation

AML miR-127, miR-154, miR-299, miR-323, miR-368, 

miR-370

Upregulation

AML miR-221, miR-222 Downregulation

Hematopoietic malignancies miR-203 Downregulation

From:  M. Galasso et. al. (2010) Genome Medicine 2, 12
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The Race for Low Cost ($<1000) Whole Human Genome Sequencing

http://www.illumina.com/
http://www.pacificbiosciences.com/index.php
http://www.completegenomics.com/default.aspx
http://www.bionanomatrix.com/home
http://www.iontorrent.com/
http://www.ge.com/index.html
http://www.helicosbio.com/Default.aspx?base
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We Are Not Alone!


