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Healthcare & medicine needs m

transformation

AHeath inequalities - local & global
ARising cost of healthcare & poor access
AEmphasis on late stage disease

Alncreasingly difficult to develop novel therapies
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Innovation gap Is widening
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o Spending is in $ billions US; this rose to $58.8 B in 2008.
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Fragmented Healthcare delivery system

A Primary care to secondary and tertiary care (multiple
handoffs)

A Misaligned payment & reporting system

A Accountability of outcomes & health status

A Prevention & Public Health

A Electronic health record and information technology
A Competition of missions & priorities
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Innovation Discontinuum:

A fragmented system of silos, barriers
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Example: milestones in ACE inhibition

Discovery of Captopril receives 'HOPE .
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Chart 7.1: Pachway for Translation of Health Research
Into Healthcare Improvement
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Traditional View of Translation: Two Blocks/Gaps
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A vision for transformation:

what must be done?

I Extensive reform of healthcare financing

I Effective care delivery systems with quality & safe
clinical outcomes

I Global coverage, affordability & access
I Prevention, health & wellness; personalized health

I Innovation that leads to transformative/disruptive
technologies and approaches; appropriate
business models

I Creating a seamless continuum from basic
discoveries to translational human application
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AHSC as driver of transformation

A Source of innovation, discoveries, and
disruptive thinking
A Can identify unmet medical needs

ANot constrained by @t
able to create own nv

A Have patient population, biological materials,
and database capabilities

A Can develop new models of care delivery
A Can effect patient outcomes & quality

DukeMedicine
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Organizational misalignment of missions & prioritigss
Whose responsibility?

A Academic vs Clinical Mission

A Basic vs Clinical and Translational Research
A Clinical Care vs Health Services Research
A School of Medicine vs Health System

A Public vs Private Interests
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I
Academic Health Systems as a leadé U,I
transformation

Reorganization of biomedical research and health
delivery systems into a seamless continuum from
iInnovation to clinical delivery to community
health.

NBench to Bedside to Popul
Alntegrated model of innovation-care continuum

AShift in institutional research priorities

AEffective utilization of information + investment in IT
AEfficient care delivery

Almproved health outcomes
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Lord Dar zi AnHiI gh Qualy

Awne intend to foster Academic Health Science Centres (AHSCs) to bring
together a small number of health and academic partners to focus on world-
class research, teaching and patient care. Their purpose is to take new
discoveries and promote their application in the NHS and across the world.

Arhe best and most successful AHSCs will have the concentration of expertise
and excellence that enables them to compete internationally.

Arhe potential of AHSCs to deliver research excellence and improve patient
care and professional education is tremendous. Clear governance
arrangements with academe, which ensure this works for both patients and the
NHS, will be very important.
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Definition of an Academic Health Center

AFrom the Association of Academic Health
Centers (AAHC):

I "Academic health centers are acc
institutions of higher education and consist of an allopathic or
osteopathic medical school, at least one other health professions
school or program (such as allied health, dentistry, graduate
studies, nursing, pharmacy, psychology, public health veterinary
medicine) and one or more owned or affiliated teaching hospitals,
health systems or other organi ze
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Definition of an Academic Health Sciences Centerm

Put simply, they are healthcare entities whose
missions are aligned:

I Research
I Education
I Clinical Care
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Definition of an Academic Health Sciences Centerm

Put simply, they are healthcare entities whose
missions are aligned & that aspire to:

I Research < Translation
I Education < Future Providers & Leaders

I Clinical Care <> Improved Health & Eliminate
Disparities
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What is the current US landscape?

A In 2005, the AAHC conducted a survey of member
academic health centers.*

I 78% of AHCs leaders had direct and sole
authority over their hospital.

I If they resided within a health system, 73% had
direct control over the entire health system.

I Only 14% had direct control over both the
academic mission and the hospital/health

system.
A The study also noted that the structure of many AHCs

underwent changes in response to managed care pressures.

*Sour ce: Wart man, SA. nThe Academic
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What is the UK Landscape? m

A NHS Trusts and Foundation Trusts
A Primary Care Trusts

A General Practitioners

A Universities

A Schools of Medicine, Public Health, Nursing & Allied
Health

A Government
A Communities
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How can transformation be achieved? —m

ANew Organizational Models

ANew Partnerships

ANew Research Priorities

Alnvestments in Information Processing + Dissemination
ANew Models of Care Delivery

AGlobal Health Research and Service Delivery
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Governance & Culture —m

A Integrated vs Federated Models

A Single vs dual boards

A Centers/ CAG/ Service lines vs Departments

A Single vs matrix responsibilities for all 3 missions
A Incentives & Rewards

A Common Vision & Values

A Teamwork & Culture

DukeMedicine



Academic Hospital Model
(not integrated with medical school)
Partners Healthcare System:MGH & BWH
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I
What is Duke Medicine® mission?

Ms a world-class academic & healthcare system,
Duke Medicine strives to transform medicine and
health locally and globally through innovative
scientific research, rapid translation of
breakthrough discoveries, educating future
scientific and clinical leaders, advocating and
practicing evidence-based medicine to improve
community health and leading efforts to eliminate
health 1T nequalities. o
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What could AHSCs of the future look like?

1. Vertically integrated care delivery

Tertiary/quaternary referral hospital(s)
Community/general hospital(s)

Multispecialty clinics

A primary care network

A including school-based clinics, clinics for underserved

Support services
A cardiac rehab, hospice, home health, etc.

Community-based resources for health

2. Well-developed horizontal integration, too

DukeMedicine

A seamless continuum: from scientific discoveries
to translation to care delivery to global health

Future: Academic Health Sciences System



Duke Model of Bench to Bedside to Population: |
Interlocking, Signature Initiatives W

Duke Translational Medicine Institute (DTMI)

- Duke Translational Research Institute (DTRI)

- Duke Clinical Research Institute (DCRI)

- Duke Center for Community Research (DCCR)

Global Health Institute (GHI)
- Research

- Education

- Service (Delivery)

- Policy

DukeMedicine



Seamless integration:
Innovation-Care Continuum

' i ini Translation
Discovery = Translation = Clinical anslatio

—01 Global

Research and Adoption Health
E AHS, Clinical Research HCS, Hospitals,
& Industry, . ! Government,
©  |Industry, Biotech Organizations, Practices, FQHC, NGOS
S | Biotech AHS AHS

Current Timeline: 10-25 years?
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DTMI: Structure

Education & Training

Ethics

Pediatrics

Biomedical Informatics

Biostatistics

Core Laboratories

Regulatory Affairs

DTRI DCRI DCCR
Duke as Site
DCRU
New Molecule
Pre-clinical
Development First in Human

Phase II/IlI

DukeMedicine ~ Application in the Community
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DTRI: Toolbox

AlIn-house capabilities

Model systems

- Chemistry

i
|
i Molecular imaging
.

|
|

Cell processing & banking

I Vaccine production
I Institute for Genome

Science and Policy (IGSP)

Pratt School of
Engineering

Duke Clinical Research
Institute (DCRI)

Center for
Entrepreneurship and
Research
Commercialization (CERC)

DukeMedicine

U

AOQutsourced to preferred
providers (oOpart

I Pharmacology &
metabolism

I Toxicology (esp. large
animals)

I Formulation
I Manufacturing
I Prototyping

AKey Decisions
i Buy vs. outsource

APartnerships
- RTP
- Kannapolis (NCRC)



DTRI: Integrated Teams m
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Pilot Projects

A Pilot projects to support promising T1
translation

A $ 1 million RFA for pilot projects released
Summer 2007, 2008.

A Requirements:
I Promising early stage
I Towards Proof of Concept in Humans
I Effective use of resources & facilites
I Potential for project management
I Business Plans (NIH or Commercial)
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DTRI Is a bridge in the process

Discovery Translation Clinical Development

Disease >
selection v tions i : File and Life cycle
to commit
Target target R : 1o Phase III launch manage ment
family association
selection
4

4 2

Commit to Target Tractable Candidate FTIM Proof of Commit Commit to NDA
product selection hit selection Concept to launch/ approval &

type Phase ITT NDA filing launch

Duke Labs | DTRI DCRI

o o

Small Molecule Proof of Concept

DukeMedicine Venture investors prefer more developed technologies!



DTRI: Summary

A DTRI is fundamentally an accelerator

A DTRI provides investigators w/ an extensive toolbox
i A Onseop shopo

A Provides resources (skills/facilities/guidance/

support) to help faculty develop ideas from the basic
laboratory into the clinical realm

A DTRI helps manage what is a very complex process

A DTRI faculty are also conducting research on
Improving this translational process
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A The DCRI is the largest academic
clinical research organization
(ARQ) in the world

A A global coordinating center for
multi-center clinical trials that
Integrates medical expertise of
Duke Medicine with operational
capabilities of full-service CRO

I >500K patients enrolled in studies

I ~5,000 peer-reviewed publications

i Revenues of over $100M in FY2006
I >950 employees
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