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Challenges for Healthcare Delivery Systems










The Healthcare Challenge

clinical, economic, quality-of-life

increasing cost of care
and impact of technology acceleration



The Economic, Social and Clinical Benefits of Proactive Mitigation
of Disease Risk and Chronic Disease Co-Morbidities
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The Intellectual Frontiers of Medicine

Antiquarian Medieval Renaissance

Microbial Cellular Molecular Mechanism
Pathogens Pathology Mechanisms Based Rx































Molecular Diagnostics (MDx)
The Convergence of Molecular Biology, Engineering and Computing

genomics

proteomics

immunosignatures

automated,
high throughput
multiplex assays

novel test formats
and devices for
point-of-care (POC)

new algorithms
~ for complex
signal/deconvolution




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)






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




Mapping the Human Pan-Genome:
ldentification of Ethnic Differences and Implications
for Rx Efficacy and Safety

From: Ruigiang Li et al. (2010) Nature Biotech. 28, 59
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Mapping the Complexity of Genome Organization
and the Cause of Multigenic Diseases

recognition of increasing
levels of organizational
and regulatory complexity
T haplotypes

CNV

indels

RNA universe

‘dark’ elements
epistasis

epigenetics

nuclear
compartmentalization
and trans-expression
Impact of environmental
factors

. gene-RXinteractions

>

>





http://www.dnadirect.com/index.jsp
http://www.genecare.com/
https://www.23andme.com/ourservice/
http://www.knome.com/
http://i.bnet.com/blogs/gao-china-report.pdf
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Evolution of Molecular Profiling and Diagnostics for
Improved Disease Detection, Classification and Risk Evaluation
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Global Population Demographics

(millions)




























The Growing Challenge Posed
by Antimicrobial Drug Resistance (AMR)

Enterococcus faecium
Staphylococcus aureus
Klebsiella Pneumoniae
Acinetobacter baumannii
Pseudomonas aeruginosa
Enterobacter species
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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










On Body: In Body Sensors/Devices
For Real Time and Remote Monitoring of Individual Health Status
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Standards for ‘Omics’ Data
Cross-Domain Integration,
Open-Source Data Sharing
and
Computational Analysis






http://www.ebi.ac.uk/chebi/init.do;jsessionid=E5E0D986FF16B3F83915D66751E4BE9F
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Privacy and Health Information




























The Complex Inter-Relationships Shaping the Future of Healthcare

‘Omics Demographics
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The Future of Academic Biomedical Research:
Adaptive Agility or Denialism and Decline?

myriad inefficiencies arising from the organization and
performance of academy and its funders

single discipline specialization creates isolated silos
hubris of dangerous belief in perceived competency in an
era of dramatic change

reward systems (internal promotion, external funding)
weighted to individual versus team performance

scale, cost and logistical complexity of multidimensional
multidisciplinary projects and funding policies

proficient translation of academic discoveries to productive
use requires expanded academy-industry interactions
Imperative for new cross-disciplinary curricula and training
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