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Reasonable Expectations for Rational Healthcare

® what works ® validated evidence

® why it works ® mechanism of action

® who it works for ® personalized medicine

® what works best ® comparative effectiveness

® when should it be ® Dbest practice guidelines,
used optimally standard-of-care and

malpractice

VALUE



Reforming health care

This is going to hurt

£ Sl l‘ ._».




Major Challenges in Healthcare

Variation in
Clinical Practice




Major Challenges in Healthcare
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Inefficient Fragmented Duplication, Protracted
Use of Care Versus Defensive Adoption of
Information Integrated Care JMedicine & Waste Innovation




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



Dominant Themes in Biomedical R&D

® technology acceleration
® technology convergence

® new cross-disciplinary, cross sector
partnerships

® data standards

® data volume

® data diversity and integration
® information infrastructure
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Dominant Themes in Biomedical R&D

® technology acceleration

technology convergence

new cross-disciplinary, cross sector
partnerships

data standards
data volume

data diversity and integration

information infrastructure

scale complexity networks

I'ne Strategic lriad:

> diagnostics (Dx), therapeutics (RX) and informatics (Ix)



Technology Convergence
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Biotechnology, Advanced
Systems Biology and  Materials Science Computing
Synthetic Biology and and
Miniaturization Knowledge
Engineering Management

=

* technologies with radical, pervasive
and enduring impact




Personalized Medicine: Progressive Evolution
Based on Increasingly Comprehensive Profiling of
Disease Risk and Health Status

® rational Rx based on profiling of

Targeted underlying molecular pathology
Care ® MDx and disease subtyping
~—

® rational Rx based on comprehensive
molecular profiling of individuals

Individualized - disease subtypes and optimum Rx
Care - Rx AE risk
- disease predisposition risk and
mitigation
® integrated framework of care and
Personalized longitudinal data on individual health
C status
are . .
® real time remote health status monitoring
® transition to disease prediction and

preemption



Personalized medicine: Key Drivers
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Realizing the Potential of
Pharmacogenomics:
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http://www.gene.com/gene/products/information/oncology/avastin/index.jsp
http://www.celgene.com/PDF/RevlimidPI.pdf

K-RAS Profiling and Anti-EGFR
Monoclonal Antibody Therapy
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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/

Disease Subtyping: Next-Generation Molecular Diagnostics (MDx)
And a New Molecular Taxonomy of Disease

Dx Platforms
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http://www.pfizer.com/home/
https://www.xeloda.com/default.aspx

Molecular Medicine and Rational Therapeutics:

Targeted Rx and Rise of Molecular Diagnostics and Patient Profiling

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



Outcomes-Based Risk-Sharing Agreements (OBRAS)

UK: National Health Service

® full or partial refund for non-responders

® four Rx cycles

® 50% reduction in serum M
protein

® NHS continues to fund

® <50% response

company refunds
cost of Rx
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http://www.velcade.com/default.aspx
http://www.janssen-cilag.com/?product=none

Outcomes-Based Risk-Sharing Agreements
(ORBASs) Come to the USA
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The Conceptual Foundations of Drug Discovery

® from empiricism to rational therapeutics
® from ambiguity to predictability

— mechanism(s) of action

— clinical efficacy and safety

— healthcare outcomes and value




Molecular Pathways and Network Analysis:
Systems Pharmacology

Deconvolution
of Signaling
Networks
INn Disease

ldentification
of
‘Fragile’
Nodes/Pathways
for
Targeted Rx




Molecular Pathways Network Analysis
and Systems Pharmacology

‘connectivity’ maps

— correlations between genomic sighatures and sets of
proteins involved in Rx action

Rx ‘promiscuity’

— spectrum of ‘target’ effects required for optimum
efficacy

Rx ‘pleiotropy’

— undesirable off-target effects and adverse event risk

‘synthetic lethal’ screening

— ID new Rx oncology targets in co-dependent genes
required for cell survival

‘minimum knockout’ modeling

— ID/predict smallest number of drug targets to fully
block a cellular process



Pharmacogenetic Predisposition to Adverse Drug Reactions

® 1.5to 3 million annual
hospitalizations (US)

® 80 to 140 thousand
annual deaths (US)

® est. cost of $30-50 =
billion
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abacavir sulfated

® update labeling for
Abacavir (Ziagen) to ZIA

require pre-therapy

Alert screening for HLA-  [@8
7/124/08 B*5701 allele to avoid ==
fatal hypersensitivity

Table of Valid Genomic Biomarkers
In the Context of Approved Drug Labels

http://www.fda.gov/cder/genomics/genomic biomarkers table.htm
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Molecular Diagnhostics 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-lll) repertoire

® complex patterns of ethnic variation and
haplotype associations impose continuum of
metabolic phenotypes



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
xenobhiotic metabolism and the
metabolite spectrum?




Data

The Trajectories for Molecular Medicine

technology
convergence

* [ife sciences
* engineering
e computing

exponential
growth of
research
data
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Data

The Trajectories for Molecular Medicine

Addressing
the
Void in
Translation
and
Design of New
Delivery Models
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The Trajectories for Molecular Medicine

Data
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translational I cllnlcal r(I)'Ut'mel
medicine and regudatodry utility CC'I”'C:?‘
clinical validation standards and reimbursement adoption



Adoption of New Technologies in Healthcare

® not merely innovation in technology

® parallel evolution and adoption of new business,
financial and organizational models

® harmonizing incentives for diverse constituencies

® critical role of public policies in defining market
entry barriers
— regulation, reimbursement
— professional standards and sustaining status quo
— changes in administrative procedures

® cost-based, event-/procedure-based incentives
versus value-based pricing, integrated care and
disease management



The Evidence Dilemma
In Adoption of
Next-Generation Molecular Diagnostic Tests
and the Evolution of Personalized Medicine




“The stark reality is that although academic conception
of new biomarkers is fertile,
their gestation is generally interminable”

Dr. Janet Woodcock
FDA
Clin. Pharm. Therap. (2009) 86, 13




Deriving Value from “-Omics”

® useful only when correlated with additional
parameters

— clinical outcomes

— clinical utility

— actionable information

— demonstrable economic value



Disease-Assoclated Biomarkers

® 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)



ldentification and Validation of
_ Disease-Associated Biomarkers:
Obligate Need for a Systems-Based Approaches
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The Imperative for Rigorous Clinical Sampling Protocols
In Biomarker Profiling and Validation of IVD Tests

® statistical powering
® rigorous case-control studies
— retrospective
— prospective (piggy back on clinical trials)
® prospectively defined endpoints
— diagnostic marker(s)
— Rx responsiveness and resistance markers
— staging, stratification, progression markers

® regulatory validation of software algorithms for
multiplex tests



Sample Sizes Required to Render False Positive Results Unlikey
When Testing Association Between a Genetic Variant and Cancer

Genetic relative riskt Probability of association Sample size for
casest
0.001 2128
1.25 0.0001 2580
0.00001 3026
0.001 5789
1.15 0.0001 7022
0.00001 8234

from: S.G. Baker et al. (2006) BMJ 332, 1150

*Based on atwo sided type | error of 0.05, a power of 0.90, and a false positive
report probability of 0.05

TRelative risk of cancer in people with genetic variant compared with those
without.

TAn equal number of controls is also needed.



Development of Molecular Diagnostics and Biomarkers for
Personalized Medicine: _
The Need for End-to-End R&D Solutions

Complex Biosignature Profiling

genomics proteomics Immunosignatures
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Signature Detection, Deconvolution and Multivariate Analysis

novel test

multiplex assays devices (POC)

new algorithms




Increased Legislative Interest in Standards, Oversights and
Regulation of Molecular Diagnostic Testing

a ® (2008) In Vitro Diagnostic Multivariate Index Assays
(IVDMIAS)

!/c Anrc B (2009) Quality, Regulation and Clinical Utility of

Laboratory-Developed Tests

Wné
,[,/,/}/’//A ® (2009) Good Laboratory Practices for Molecular Genetic

S Testing for Heritable Diseases and Conditions

® (2009) Secretary’s Advisory Committee on Genetics,
Health and Society (SACGHS)

® (2009) SB 42: Post-CLIA Bioinformatics Services
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Ominous Signal?

“Under the current CLIA framework,
only the analytical validity of the test is assessed,
while the clinical validity and clinical utility
of the test are not”

!/ F DHSS Agency for Healthcare Quality and Research
HAHRQ Report on Laboratory Developed Tests

September 2009
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Mapping Genetic Variation and Identification
of Gene Loci Associated with Complex Human Diseases

“Our ignorance of the laws of
variation is profound”

Charles Darwin

2|GCCME!CAGCATGCA
_ICAGTGCAGCATGCAT
N ICATGCAGMEIGCACT
! |TGCTAGCATGCATGA
TCATGCAGTCATGCA



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

Mapping the Allelic Architecture of Common Traits and Gene
Constellations for Disease Predisposition and Progression

family-based linkage studies and ‘candidate genes’

-

SNPs, haplotypes and genome-wide association studies (GWAYS)

-

common variants confer small risk increments (OR 1.1 to 1.5)
explain only small component of disease risk

majority of associated loci in intronic and inter-genic regions of
unknown function

relationship of CNVs to associated loci yet to be defined

-

focus on larger number of variants with low minor allele
frequencies (MAF) and smaller effects



Mapping the Allelic Architecture of Common Traits and Gene
Constellations for Disease Predisposition and Progression

family-based linkage studies and ‘candidate genes’

[l

SNPs, haplotypes and genome-wide association studies (GWAYS)

4

common variants confer small risk increments (OR 1.1to 1.5)
explain only small component of disease risk

majority of associated loci in intronic and inter-genic regions of
unknown function

relationship of CNVs to associated loci yet to be defined

4

focus on larger number of variants with low minor allele
frequencies (MAF) and smaller effects

® comprehensive exome and whole genome sequencing



Daunting Scale, Time and Cost of Comprehensive Mapping
of Loci Associated with Complex Human Diseases

® high cost GWAS studies on few thousand individuals

— largely uninformative in identification of the
collective actions of multiple rare alleles with
Individual weak effects

® very large sample sizes needed for adequate
statistical power to identify low frequency loci

— 200,000 - 500,000 ($1-3 billion)
® skepticism that coarse-grained nature of routinely
collected clinical/lab/billing metrics are insufficient to

establish research-quality phenotypes for robust
correlative whole genome sequencing



The Imperative for New Initiatives
to Establish Large Scale, Standardized Scientific and
Clinical Resources for Translational Research




The Rise of Big Biology:
Nature Genetics (September/October 2009

Genetic variant near JRSI is associated with type 2
diabetes, insulin resistance and hyperinsulinemia

lohan Rung"®#*, Stéphane Cauchi®*®, Anders Albrechtsen®*?, Lishuang Shen'*®, Ghislain Rochelean ™4,
Christine Cavalcanti-Proeng o®, Frangois Bacot', Beverley Balkau®, Alexandre Belisle!, Knut Borch-Tohnsen®,
Guillaume Charpentier”, Christian Dina®, Emmanuelle Durand?, Paul Blliott®, Samy Hadiadj®,

Marjo-Riitta Jirvelin®'", Jaana Laitinen'", Torsten Lauritzen'?, Michel Marre®, Alexander Mazur', David Meyre®,
Alexandre Montpetit', Charlotta Pisinger', Barry Posner''%, Pernille Poulsen®, Anneli Pouta®'7, Marc Prentki'®,
Rasmus Ribel-Madsen®, Aimo Ruokenen', Anelli Sandback', David Serre’=®, Jean Tichet™®, Martine Vaxillaire?,
lergen F P Wojtaszewski!, Allan Vaag®22, Torben Hansen®* 4, Constantin Polychronakos*=%, Oluf Pedersen®®2%,
Philippe Frogue B27 & Robert Sladek!15

Genome-wide association study identifies variants
in the ABO locus associated with susceptibility to
pancreatic cancer

Laufey \muud..domr 235 Peter Kraft ™, Rachael Z Stolzenberg-Solomon®™, Chardes § Fuchs™®,
Gloria M Petersen’, Alan ‘. \.rsl.m" 0y B.n Bueno-de- \iesqum”. Myron Gross'?, Kathy Helzlsouer'?,
Eric ] Jacobs, Andrea LaCroix?, Wen Zheng", Demetrius Albanes?, William Bamlet”, Christine D Berg!?,
Franco Berrino®, Sheila Bingham'?, Julie E Buring?®?!, Paige M Bracci®?, Federico Canzian®,

Frangoise Clavel-Chapelon®!, Sandra Clipp®, Michelle Cotterchio®, Mariza de Andrade?, Eric T Duell¥,
John W Fox ]r28, \[E\E() Gallinger®, | Michael Gaziano™, ldmrdl Giovannucci***!, Michael Goggins®,
Carlos A Gonzilez”, Géran Hallmans™, Susan E H.mkmmu , Manal Hassan®, Elizabeth A HnLlr2
David | Hunter'®, Amy Hutchinson®, Rebecca Jackson™, Kevin B Jacobs®**%, Mazda Jenab??,

Rudolf Kaaks™, Alison P Klein®*®, Charles Kooperberg'®, Robert C Kurtz, l)onghui L,
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|IOM Committee on Health Research and
the Privacy of Health Information (2009)

® HIPAA fails to protect privacy
and impedes research

® consent does not protect
against security breaches

® proposal that research be
exempt from HIPAA

® adopt prior federal standard
for human subjects research:
The Common Rule

® climinates need for reconsent
and reauthorization for future
and use of sample/data




Standards for ‘Omics’ Data
Cross-Domain Integration,
Open-Source Data Sharing
and
Computational Analysis
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The Rise of Open-Source Networks and Consortia

m‘ALLEN INSTITUTE for BRAIN SCIENCE | Allen Brain Atlas

o
FDA/Severe Adverse Events (SAE) Consortium

www.pubmed.gov

. The CANCER GENOME ATLAS &
science - 5

Welcome to HuGENet" INSTITUTE
The Neurocommons

Diabetes Genetics Initiative

CRITICAL PATH creative biomarkers
IN S i i § U T E commons CONSORTIUM

Improving the Path f

Genes, Envir tand Health Initiative (GEI i - -
S o Land M Clinical Semantics Group



http://www.ncbi.nlm.nih.gov/
http://cabig.cancer.gov/index.asp
http://www.hapmap.org/index.html
http://www.biomarkersconsortium.org/
http://cancergenome.nih.gov/index.asp
http://www.cdc.gov/genomics/hugenet/about/welcome.htm

OBO Foundry Ontologies
Nature Biotechnology 25, 1251 - 1255 (2009)

K e open someacaiontooges WL~ the Gene ontalosy | Foundationl Mode of Anatomy
Cell Ontology (CL) Gene Ontology (GO)

ZFIN
: . J Chemical Entities Disease Ontology (DO)
Zebrafish Anatomical Ontology of Biological Interest (ChEBI)

Flant Ontology™

Ontology for Clinical

P@ The Sequence Ontologg Project ] ]
Investigations (OCI)

Consortiunm

Plant Ontology (PO) Sequence Ontology (SO)

h The Open Biomedical Ontologies E‘_ The Open Biomedical Ontologies

Common Anatomy

Reference Ontology Envi ronment Onto | Ogy Ontology for Blomedlcal Investigations

Phenotypic Quality IR A IEEZED consormum memets )O( OBO Relation
OntOIOQy (PATO) The Relation Ontology Ontology

Protein Ontology (PRO)

RNA Ontology



http://www.ebi.ac.uk/chebi/init.do;jsessionid=E5E0D986FF16B3F83915D66751E4BE9F
http://plantontology.org/
http://www.obofoundry.org/ro

Changing the Sociology of
the Life Sciences and Clinical Research Communities

10 September 2009 | www.nature.com/nature | $10 THE INTERNATIONAL WEEKLY JOURNAL OF SCIENCE
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NATUREJOBS
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Learnmg to share your results



Creating a New Network of Connected Expertise
to Accelerate Innovation in Healthcare R&D

® ever faster generation of new information
® diversification of innovation sources

® current R&D ecosystem is too fragmented to fully
leverage novel content and shared learning

® global sourcing

® rise of new business models of ‘expertise networks’
that eclipse current monolithic single company
Innovation models



If You Build It Will They Pay?
Adoption of Disruptive Innovation

® new technology/service that simplifies a
complex/costly problem

® business model that allows market adoption of the
simplified solution at low(er) cost

® incentivized supply and demand to networks to
reinforce the disruption




Reimbursement for Diagnostic Tests

The Imperative for Value-Based Pricing

versus
Current Cost-Based Models

® 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



The CMS Date of Service Rule (Implemented 1/08)
a.k.a The ‘14 Day Rule’

x ;?

Sen. R. Wyden
(D-Ore)

15th ANNIVERSARY

.0org
Association for Molecular Pathology

“presents a barrier to the use and
development of personalized
medicine”

Senate Finance Committee
Proposed Amendment (10/09) to
eliminate and allow non-hospital
labs to bill Medicare

“We couldn’t support a bill that
would disadvantage hospital labs”
Amy Miller, Policy Director

“This will lead to closing and down-
sizing of academic labs. It would
benefit a very small number of
laboratories and harm a very large
number of hospitals”
VEWWAVIIETI R ee]e)


http://www.personalizedmedicinecoalition.org/
http://www.personalizedmedicinecoalition.org/

Demonstrating the Clinical Utility of Diagnostic Profiling

® right disease (subtype)

® right risk: benefit decision

® right treatment

® right patient



Have We Ignored the Biology of Tumor Progression
In Our Approaches to Cancer Screening




Have We Ignored Differences in Patterns of Tumor Progression
In the Design of Breast and Prostate Cancer Screening Programs?

® L.Esserman et. al. (2009) JAMA 312, 1685-92

® Gil Andriole (2009) NEJM 360, 1310

® screening increases detection of early disease
but

iIncidence of regional disease not reduce commensurately
® suggests potential overtreatment for low risk indolent lesions
and

screening intervals insufficient to detect aggressive lethal
tumors arising as ‘inter-interval’ events

® concept consistent with detection of small fraction of small,
early breast cancers classified as low risk by NCI criteria but
high mortality risk by NKI 70 gene test

and

I-SPY trial data with 85% malignancies were inter-interval
cancers and only 15% detected in routine screening



Effectiveness of Cancer Screens Based on Different
Patterns of Tumor Biology and Screening Intervals

screening intervals ¥ . & . . .
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How Much New Technology Can We Afford?




INITIAL NATIONAL PRIORITIES FOR

COMPARATIVE
EFFECTIVENESS
RESEARCH
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INSTITUTE OF MEDICINE

OF THE NATIONAL ACADEMIES

The NEW ENGLAND jOURNAL of.MEDICINE

(2009) 360, 1925

Does Comparative-£ffectiveness Research Threaten

Personalized Medicine!
Alan M. Garber, M.D,, PhD, and Sean R Tunis, MD.



THE CASE FOR

KILLING
GRANNY

CURBING EXCESSIVE END-OF-LIFE CARE
IS GOOD FOR AMERICA

BY EVAN THOMAS

| WAS A TEENAGE DEATH PANELIST

BY JON MEACHAM

PLUS
THE WAY OUT OF AFGHANISTAN
BY FAREED ZAKARIA

THE ROOTS OF THE NEXT CRASH
BY NIALL FERGUSON

OBAMA'S CREDIBILITY GAP
BY GEORGE F. WILL
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Nice Gets Nasty (or Rational?)
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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: A Broader Perspective

Promotion of Wellness

® increased consumer responsibility for wellness
® remote monitoring of individual health status
® crucial role of healthcare information systems
— Integrated Rx care for complex chronic conditions
— outcomes and comparative effectiveness
— earlier detection of disease episodes and risk
mitigation
— wellness versus illness



Annual Excess Healthcare Costs
Related to Consumer Behavior

Conditions related to

obesity and overweight Smoking

$191 billion

Non-adherence
to drug regimens

Alcohol abuse

$177 billion $2 billion

Source: RTI International & Center for Disease Control and Prevention (200), Datamonitor (2007), Americas Health Insurance Plans (2007),
Commonwealth Fund (2007), Agency for Health Research and Quality (2003), Analysis by PricewaterhouseCoopers’ Health Research

$200 billion




Demographic Trends and the Clinical and Economic
Burden of Complex, Chronic Conditions/Co-Morbidities

® 23% Medicare beneficiaries
have 5 or more conditions

® polypharmacy and AEs

® poor patient compliance

® multiple physician/venue
encounters

® poor communication/
coordination between siloed
healthcare services

® procedure-based
reimbursement versus care
continuum integrated




On Body: In Body Sensors/Devices
For Real Time and Remote Monitoring of Individual Health Status




On Body: In Body Sensors and Devices

Objective

remote monitoring
of health status

Applications

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



The Costs of Non-Compliance with Rx Regimens

ke
drvg
ser of this
CAUTION: Federal law prohibits traf

L JOHN Q. PATIENT

PROLONGING YOU

LSt 2 refills expir 2

® $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)




Paper Kills!:
The Inefficiencies and Risks Created by Sustained
Dependence on Paper Healthcare Records




The Infocosm: Emerging Networks of Global Connectivity




Wireless Technologies:
Consumer and Clinical Markets Converge




Connecting Patients (and Consumers)
to Optimum Healthcare Resources

connect share...care.

L 7 CarePages’

HealthVault Goc )g le

PREY 7
Better lnfnrmation Better health

PMRs and patient support Integrated care of chronic
networks for linkage to conditions and
clinical trials and expertise specialty Rx distribution



http://www.webmd.com/

Pharma and Healthcare Social Media (Non-Brand Sponsored) Patient Communities

blog and social network
about Multiple Chemical
Sensitivity.
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Pharma and Healthcare Social Media Brand

Physician and Nurse Communities
dermRounds

ASKIEPIOS coliquio
THI CAMAGIAN PHTIMIAN S COMMUMITY r.I.ﬂﬂ-zlrl-- Bmmm “M HCPSI Suc|a| nemu rk
HCPs' social network Social network servinath social and professional netwarking site physicians, dentists,
operated bythe Canadian G“'a ne “L.SE""'”Qt.E dedicated to connecting dermatologists, pharmacists, and veterinary
Medical Association efman speaking countries andothersin the field of dermatology SUrgeons
beta ® @
¥ Doctors ik [DOOOX
A et ,(),(),() DOCTORNETWORKING.COM
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The Expanding Universe of Health Information Resources:
Redefining Physician:Patient Relationships

® MD-centric monopoly

® paternalistic decisions
and passive patients

® |nstitutional control

® patient-centric markets

® engaged
patients/consumers
individual custody

® paper records EHR/PMRs
® fragmented information ® seamless integration and
and portability barriers mobility

® centralized testing ® increasingly
analysis and expert decentralized, automated
Interpretation analysis and decision
algorithms

® remote health status
monitoring

1111 11



Changing Minds and Changing Behaviors

Improvement

evidence

: best practices
metrics

human
factors
» delusional merits * incentives
of status quo « alignment
e unwarranted e ownership
Resistance external scrutiny - tangible individual/ BSACJOPLION
- claimed risk by group rewards '
change * political/media/
* loss of status, public pressures

income, autonomy
» skepticism
* ‘victims’



New Vistas in Biotechnology
with Potential for Major Therapeutic Advances

' @ selective modulation of gene expression via
SIRNA

® regenerative medicine: programming cellular
differentiation and autologous cell therapy

® synthetic biology: cells as novel Rx/vaccine
delivery systems or diagnostic sentinels

® tissue engineering: novel biomatrices for repair
and remodeling




Technology Acceleration and Convergence
In Healthcare Delivery




The Coming Convergence
In Healthcare Delivery

Technologies

 biotechnology, medicine, engineering, computing,
telecommunications and social media

Clinical Practice

 molecular medicine and increasingly customized care
« diagnostic, drug and device combinations
* POC testing and remote monitoring

* reduced error and improved compliance
* improved outcomes

Realigned Incentives

* integrated care for complex chronic diseases
* earlier disease detection and risk reduction

* wellness versus illness

* remote health status monitoring



The Coming Convergence
In Healthcare Delivery

Consumers

. increased personal responsibility for health
* new incentives for wellness/compliance
 health status monitoring

Connectivity

* 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

e clinical decision-support systems
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