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Real Healthcare Reform or Reducing Costs
Without Addressing the Fundamental Problems?
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Biosecurity: Outpacing Infectious Diseases
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Comfort and Complacency:
The Enemies of Vigilance and Preparedness
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NO ESKAPE!: Resistant Bugs and Few New Drugs

Increasing resistance in G* and
G- pathogens in hospital and
community settings

. the ESKAPE pathogens
Enterococcus faecium
Staphylococcus aureus
Klebsiella pneumoniae
Acinetobacter baumanii
Pseudomonas aeruginosa
Enterobacter species

>



The Valley of Dearth:
The Consequence of Declining R&D Investment in Antibiotic Discovery*

. /5% decrease in antibacterials approved from 1983
to 2009

only 16 agents currently in Phase Il / lll clinical trials

>

1T only 3 as new iclassesi with novel mechanisms
of action

1T absence of agents for therapy of AMR in G-bacilli

1 lack of systemic agents in advanced
development for organisms resistant to all
current antibacterials

*source: H.W. Boucher et. al. (2009) Clin. Inf. Dis. 48, 1



Incentives for R&D Investment in Antibiotics

Equal Relevance to Stimulating R&D Innovation In
Diagnostics, Anti-virals and Vaccines
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Promise or Peril?










COUNTING THE COST OF CANCER

The burden of cancer, calculated as the cost of years lost from ill-health, disability or early death, outweighs all
other health concerns.

Road accidents

$204.4 bn Lowerrespiratory

infections (including
prneumaonia)

$125.8 bn

Malaria

HIV/AIDS

‘ Cerebrovascular $193.3 bn
disease
Heart diseases $298.2 bn
oo $753.2 bn
$895.2 bn

From: T. OiCallaghan (2011) Nature 471, S4










The Distressing State of Investigational
Cancer Drug Trials in the USA

Armitage (1997) and IOM Reports (2010)
less than 5% cancer patients enrolled
unacceptable inefficiencies

T 54% of 2685 industry/NCCN trials at 14 major
centers failed to accrue single patient

1T 296 to 481 steps to activate trials by NCI-STEP
and/or cooperative groups

Impact of regulatory creep
1 Initiation of EC/Asia trials x2 faster than in USA
offshore migration of clinical trials
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Cancer Therapeutics:
Some Perplexing Questions







UK National Institute for Health and Clinical
Excellence (NICE)




Nice Gets Nasty (or Rational?)
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http://www.merck.de/en/
http://www.wyeth.com/
http://www.tevausa.com/default.aspx
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http://www.lucentis.com/lucentis/index.html
http://www.gsk.com/index.htm










The Strategic Environment for New Oncology Therapeutics
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Cancer Therapeutics:
Some Perplexing Emerging Questions

IS the multiplicity of pathways dysregulated in
metastatic advanced disease an insurmountable
technical barrier to design of poly-target
(promiscuous) agent/combinations?

1 highest failure rate of new Rx in any therapeutic
category (8% success)

IS the only viable strategy for mitigating the clinical,
economic and emotional toll of cancer to focus on
early diagnosis and removal of pre-metastatic
lesions?












Cancer Diagnostics

= SIGNALGEN


http://www.prometheuslabs.com/Default.asp
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Pharmaceutical-Diagnostics Partnerships



Translation of the Major Potential of Molecular Biomarkers for Diagnosis
and Treatment Selection into Routine Clinical Practice






Disease-Associated Biomarkers and
Validation of Novel Molecular Diagnhostics

literature dominated by anecdotal studies
- academic laboratories
- small patient cohorts
- lack of standardization
- poor replication and confirmatory studies
very few biomarkers subjected to rigorous validation
- Inadequate stringency in clinical phenotyping
- case-control studies with sufficient statistical
power
widespread lack of understanding of regulatory
reguirements in academic research community
- complexities imposed by multiplex tests
- new regulatory oversight (IVDMIAS)



Biomarkers, Biosignatures and
Molecular Profiling of Human Diseases

Success Determinants

_ analytes . Systems-based
_ analytical platforms strategies
_ Specimens
standards/

standardization
scale/statistics
silos and sociology
sustainability











http://www.issnaf.org/web/images/stories/nih-logo-blue.gif













Global Disease Survelllance

EMERGEncy ID NET
1
Public Health Department's
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http://healthmap.org/
http://bioportal.bioontology.org/
http://www.google.org/




Geodemographic Information Systems:
Mapping Disease Patterns and Modeling Trends

Disease Progression
















Productivity




Yesterday,
é ..it Seems So Far AwayoE *

*The Beatles, Apple Records, 1965




Challenges for Sustained Rx Product Flow

Inefficient translation of academic research
1T commercialization education (Kauffman)

retreat at VC from early stage discovery/pre-POC
development assets

1 valley of dea(r)th

R&D reductions in bigPharma and impact of
economic downturn on biotech sector

complexity of chronic diseases and no prospect of
enhancing asset success rate and/or truncation of
R&D cycle time

regulatory uncertainties and increasing hurdles
1 larger trials, risk and REMSs

1 Increasing inflexibility

1 Inadequate budgets, staffing and science









The Innovation Matrix

high new technologies/markets

via convergence
of different domains

emergence at
margin of existing
domain

linear innovation

in novel use of

existing gxg’:clfng tecgnologl;es
domain/ in |kerent omain
market markets
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Integration of Previously Separate Domains:
Driving Disruption

Informatics:
The Foundation for Greater Efficiency in Healthcare Delivery
and
Improved Translation of Research Discoveries to Clinical Use
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A Strategy for Science & Technologyo
Soundbite or True Strategic Inflection?

AWe need to out-innovate,
out-educate and out-build
the rest of the world.o

NThis is our generation(s
Sputnik moment.o

AWe need to celebrate not
just the super bowl winners
but our scientists.o

State of the Union Message
January 25, 2011









Protecting Turf and Sustaining the Status Quo:
Silos Subvert Solutions
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http://www.nowandnext.com/PDF/trends_and_technology_timeline_2010.pdf






Forging a New Innovation Ecosystem
for Biomedical Research and Public Health

. leverage still unigue and unmatched capabilities
1 intellectual and cultural capital
1 financial and infrastructure resources

aggressive reform of national research planning,
organization and funding

1T coordinated, multidisciplinary programs with
requisite scale

T Increasing standardization as foundation for
proficient assembly/analysis of large scale data

T engagement of private sector partnerships

Imperative for radical and, by definition, disruptive
changes

>

>















Sic Transit Gloriaé ..Thus Passes Glory

fnltis not because things are difficult that we dare not venture.
Itis because we dare not venture that they are difficult.o

Seneca



The birth of two-speed Eu
/

‘— :I'—he _ Rebuilding Arabia
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Economist — mesegspmyotpovery —

HP, Dell and the post-PC world



http://www.genomics.cn/en/index.php




Sustainable Health: Societal and Individual
The Complex Path to Proficient, Personalized Healthcare

_ the potential economic and health benefits
from biosignature diagnostic profiling
transcend any other current category of
healthcare innovation

_ realization of this potential will depend less
on technological advances, albeit crucial,
than the circumvention of entrenched
economic, cultural and institutional interests
INn sustaining the status quo



