











Major Challenges in Healthcare













The Challenge of Cost Reduction and Improved Quality-of-Life
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Molecular Diagnhostics:
The Key Value Driver in
Improving Healthcare and Maximizing Wellness



















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

ID Molecular Targets Disease Profiling to

for Rx Action Identify Subtypes
(+ or - Rx Target)
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K-RAS Profiling and Anti-EGFR
Monoclonal Antibody Therapy

higher response in
patients with K-RAS
versus mutant-K-RAS

estimated $604
million/year savings
(ASCO)

clinical guidelines

_ regulatory endorsement in
product labeling


http://www.nccn.org/default.asp
http://www.nature.com/ng/journal/v40/n8/pdf/ng.175.pdf

Invader® chemistry
M ﬂogram

5-Fluorouracil

TheraGuide 5FU"

Wectibix
(panitumumab)

capecitabine-based chemotheran
Capeciiacine-pased Cnemaotnerap


http://www.pfizer.com/home/
https://www.xeloda.com/default.aspx
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Disease Predisposition Risk Profiling
for Common, Multigenic Late-Onset Disorders

. Slower evolution than many predict
. Genome-Wide Association Studies (GWAS)

1 high cost and to date low yield in terms of
clinically exploitable markers

1 disease origins from multiple low penetrance
alleles versus small, dominant set of high
penetrance alleles

. Substantial ambiguities regarding probabilistic risk
of overt disease

1 epistasis
1 epigenetics
1 environmental confounders, including Rx





http://www.dnadirect.com/index.jsp
http://www.genecare.com/
https://www.23andme.com/ourservice/
http://www.knome.com/
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Translation of the Major Potential of Molecular
Medicine into Routine Clinical Practice

A Complex Multi-Dimensional Challenge






















Who Defines Best Practices?

controversy over US Preventive Task
Force (USPTF) recommendations on
mammograms for women age 40-49

endorsed by ACP
opposed by ASCO and NCCN

USPTF did not address cost but it
dominated public debate

“should policy makers set a price on
saving a life?”











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







NEJM (2010) 363, 2124

http://www.nejm.org/doi/pdf/10.1056/NEJMsa1004404

























































Wireless Biosensor to Monitor Stent Stability In
Surgically- Repalred Abdomlnal Aortlc Aneurysm

EndoSure Sensor
(in Aneurysm)

B Level of
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i 9 View

Abdominal Aheurysm
~ Stent

T. Ohki (2006) JAMA 296, 2667 and CardioMEMS, Atlanta
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Personal Health Systems:
On-Body: In-Body Sensors (OBIBS)

wearable

portable/mobile

point-of-care

Implantable

multi-parametric

Interoperability with electronic records





http://www.westwirelesshealth.org/















http://wiifit.com/







Virtual Medicine Networks:
Increasingly Integrated Care and Continuity of Care

. rapid, real time access to expertise
broader range of clinical specialties
Integrated health records
availability of lab and Rx lab data
drug interactions risk

electronic Rx prescribing

optimum use of ‘wellness’ products
and

databases on OTC product
performance to accelerate Rx to OTC
conversion for products that
regulators would otherwise be
reluctant to grant full OTC approval









Consumer: Patient Empowerment
and a New Relationship with Healthcare Professionals

“What can you learn from your doctor
that is not available on the internet?”

P. Hartzband and J. Groopman
Untangling the Web-Patients, Doctors and the Internet
NEJM (2010) 362, 1063

“In medicine, paternalism isn’t a dirty word;
it’s the default mode.”

Thomas Goetz
The Decision Tree (2010)
Rodale, New York, p. 245





http://www.amazon.com/dp/1605297291/ref=cm_sw_su_dp







Integration of Services
and
Simplification of Services













A New Healthcare Ecosystem Arising From
Technology and Market Convergence
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The Too Often Overlooked Communication
Interaction Gap in Healthcare and Patient Safety

“do you understand”

1T MD paternalism and patient timidity

1T adangerous combination

challenge for healthcare professionals

1T time and money but large component originates in
culture/training

often hold different perception to patients and priorities

versus increasing problem in managing chronic disease

and multiple co-morbidities

1 Increased incidence of Rx/treatment errors, non-
compliance and hospital readmissions

1T positive impact of discharge counseling by RNs and
other non-MD health personnel

the sociology of medical training and practice

1 hierarchical, authoritarian, paternalistic

1 Inadequate focus on team-based needs
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Sustainable Health

complex problems can’t be solved uni-dimensional
‘quick fixes’ and political populism

complex problems reflect the intrinsic complexity
embedded in all multi-component systems

comprehension and control of complex systems
requires systems-level analytics

examination of complex systems at the subsystem
level(s) will not enable design of robust, sustainable
performance






The Three Convergent Forces Shaping the Evolution of Healthcare

molecular access,
medicine cost
and and

personalized guality

medici of care

proficient
use of

Information

(e.health)
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