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Challenges for Healthcare Delivery Systems
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The Economic, Social and Clinical Benefits of Proactive Mitigation

of Disease Risk and Chronic Disease Co-Morbidities

Health Status 20% of the Population 

Generate 80% Cost

Healthy/

Low

Risk

At-Risk High

Risk

chronic

disease

progression

end-of-life

care

multiple

co-morbidities

chronic disease

early stage

acute disease

Value Cost



© 2010 Caris Life Sciences, Inc. All rights reserved.

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 for complex chronic diseases

ïextension of working life

ïprospering in an era of increasing constraints

ïmanaging the limit(s) of societyôs willingness and 

ability to pay for innovation



© 2010 Caris Life Sciences, Inc. All rights reserved.

The Three Convergent Forces Shaping the 

Evolution of Healthcare
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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 

adverse events (AEs) 
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Defining A New Taxonomy for the 

Diagnosis and Classification of Disease

Å redefining pathology as the deregulation/dysregulation of 

specific biological pathways

Å disease with similar symptoms can arise in the same cell 

type via different patterns of pathway dysregulation

ïdifferent points in the same biological pathway

ïmultiple points in connected biological pathways

Åmolecular profiling of disease subtypes as the 

intellectual foundation for rational drug discovery and Rx 

treatment selection

ïñtargeted therapeuticsò

ïñpersonalized medicineò
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From Pharmaceuticals to Pharmasuitables:
Right Rx for the Right Disease (Subtype)

ID Molecular Targets
for Rx Action

Disease Profiling to 
Identify Subtypes 
(+ or - Rx Target)

*

*

*



© 2010 Caris Life Sciences, Inc. All rights reserved.

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

http://www.nccn.org/default.asp
http://www.nature.com/ng/journal/v40/n8/pdf/ng.175.pdf
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From Pharmaceuticals to Pharmasuitables:
The Right Rx for the Right Patient

Å Rx adverse events (AE) as 

major source of injury and 

death

Å AEs due to genetic variation in 

drug transport and metabolism 

systems

ï fast and slow metabolizers

Å AE due to drug interactions

ïaction of one Rx in inhibiting 

metabolic capacity to handle 

second drug

Å AE due to Rx and OTC 

drugs/supplements

ï latter not tracked
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We Are Not Alone:
The Human Microbiome ïA Barely Understood Factor 
in Human Health and Disease

Å human body contains 10x more 

bacterial cells than human cells

Å complex meta-system

ïhost, microbes, viruses, other 

organisms, metabolites, 

xenobiotics

ïis there a core microbiome?

ïhow do perturbations affect 

disease and vice-versa?

ïdoes the microbiome influence 

xenobiotic metabolism and the 

metabolite spectrum?
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Mapping Genetic Predisposition to Disease
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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 set of high penetrance alleles

Å substantial ambiguities regarding probabilistic risk of 

overt disease

ïepistasis

ïepigenetics

ïenvironmental confounders, including Rx
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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, including Rx 

The premature quest to provide consumer genomic

testing (CGx) for future risk of major diseases
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The Progressive Evolution of Personalized Healthcare

ñBlockbusterò

Rx
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Å empirical ñone-size-fits-allò

Å population-based Rx

Å Rx targeted to patient subgroups with  same molecular 

pathology

Å Dx-Rx combinations and Rx labeling

Å individualized Rx

ï relevant disease subtype and AE risk profiling

ï identification and mitigation of disease predisposition 

risk(s)

Å integrated framework of coordinated care and 

longitudinal care
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Biomarkers, Biosignatures and Molecular Diagnostics:

The Key Value Drivers for Personalized Medicine, 

Improved Healthcare and Maximizing Wellness
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Biomarkers and Personalized Medicine:

Promises, Pitfalls and Yet Unrealized Potential

ñThe output (for drug discovery/biomarkers)

has been as close to zero as you can come.

We have achieved nothing substantial

thatôs the bottom line.ò

Dr. Tommy Nilsson

McGill Univ.

Nature Biotechnology (2010) 28, 669

ñBiomarkers have been the biggest disappointment of 

the decade, probably because proteomics role in their 

discovery was overhyped.ò

Dr. John Yates

Scripps Institute

Nature Biotechnology (2010) 28, 665
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Disease-Associated Biomarkers and 

Validation of Novel Molecular Diagnostics

Å literature dominated by anecdotal studies

- academic laboratories

- small patient cohorts

- lack of standardization

- poor replication and confirmatory studies

Å very few biomarkers subjected to rigorous validation

- inadequate stringency in clinical phenotyping

- case-control studies with sufficient statistical power

Å widespread lack of understanding of regulatory requirements 

in academic research community

- complexities imposed by multiplex tests

- new regulatory oversight (IVDMIAs)
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Biomarkers, Biosignatures and

Molecular Profiling of Human Diseases

Agnostic

Åanalytes

Åanalytical platforms

Success Determinants

Åsystems-based strategies

Åstandards/

standardization 

Åsubjects

Åspecimens

Åscale

Åsociology
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Biospecimens
and 

Molecular Pathway
Analysis

Biomarker Validation
and 

Multiplex Assays

Instrumentation
and 

Informatics

Clinical Impact
and 

Patient 
Monitoring

Identification and Validation of 

Disease-Associated Biomarkers:

Obligate Need for a Systems-Based Approaches


