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• I direct a large clinical research group at Duke (> 220 faculty 
and > 1200 staff).  The DCRI is an Institute within the Duke 
School of Medicine; I report to the Dean of the Medical School 
and the Vice Chancellor for Clinical Research.

• DCRI receives funding from multiple sources: 
government, professional societies, foundations and private 
industry.

• Industry funding accounts for approximately 60% of annual 
research funding through the DCRI.

• Full details on my relationships with industry are available on 
the DCRI public website:

– http://www.dcri.duke.edu/research/coi.jsp

Conflict of Interest Reporting:
Relationships with Industry
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Translational Research: Topics to Cover

• Definitions

• Key societal issues and themes

• Role of Academic Health Systems

• A few examples
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Key Trends in Translational and Clinical Research

• Dominance of communication/management of information

• Globalization—need international connections to be on 
cutting edge

• NIH—need to demonstrate translation to health 
benefit/funding constraints

• Pharma/devices—no longer focused on acquiring molecules 
and targets—surplus in hand; focused on better ability to 
develop products with value (value means improvement in 
health)

• Comparative effectiveness research (CER) mandate

• Healthcare reform pressing on accountability



12

Mortality in the 20th Century

Better treatment of 
cardiovascular 
disease, low–birth-
weight infants

Reduced infectious disease 
mortality (clean 
water, sewers, antibiotics, b
etter nutrition)



13

Life Expectancy Around the World
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Life Expectancy at Birth
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The United States spends far more on health care than expected even when 
adjusting for relative wealth

Per capita health care spending, 2006
$ at PPP*

Per capita GDP
$
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* Purchasing power parity.
** Estimated Spending According to Wealth.

Source: Organisation for Economic Co-operation and Development (OECD)
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FDA New Drug Approvals (NME)

http://media.wiley.com/wires
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Drugs include:
• Lovastatin (Mevacor) 
• Imatinib (Gleevec) 
• Paclitaxel (Taxol) 
• Sunitib (Sutent) 
• Abciximab (ReoPro) 
• Filgrastim (Neupogen) 
• HPV vaccine (Gardasil)
• Ganciclovir (Vitrasert) 
• Ketoconazole (Nizoral) 
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CollaborationBreaking Down 
Institutional Barriers

Team Science

Connectivity Partnerships

CTSA Philosophy

Guiding Principles of the CTSA Consortium



 May 2010
– NIH Director Francis Collins asks SMRB to 

determine how NIH could better support 
translational and therapeutic sciences 

 December 2010 
– SMRB recommends (12 to 1) that a new 

translational medicine and therapeutics 
center be created

– SMRB also recommends NIH undertake a 
more extensive and detailed analysis 
through a transparent process to evaluate 
the new center’s impact

Scientific Management Review Board (SMRB)
Recommendations to NIH



Creation of the
National Center for Advancing 
Translational Sciences (NCATS) 

To advance the discipline of translational science 
and catalyze the development and testing of novel 
diagnostics and therapeutics across a wide range 
of human diseases and conditions



NIH Clinical Center, 
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Global Information Networks are Driving Knowledge 
Creation and Collaboration…

Global Telegraph Network, 1900

Global Internet Traffic Flow, 2008
Source: PriMetrica, Inc.

Source: Heidelberg University
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• Since 2002, the number of FDA investigators outside the 
US has grown by 15% annually, while the number inside 
the US has declined by 5.5%.

• One-third of phase 3 trials of the 20 largest US 
pharmaceutical companies are being conducted solely 
outside the US.

• For those same firms and studies, a majority of study 
sites (13,521 of 24,206) are outside the US.
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Discovery to Care Continuum

Dzau V et al, Lancet, 2010



Current Fragmented Approach

Dzau V et al, Lancet, 2010



Duke Medicine Model for Translation

Dzau V et al, Lancet, 2010



Academic Health Science Systems

Dzau V et al, Lancet, 2010
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Duke Translational Medicine Institute
Mission 

To catalyze translation across the 
continuum of scientific 

discovery, clinical research, care 
delivery, and global health
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Pompe Disease Overview
A metabolic myopathy (cardiac, skeletal & smooth 

muscle) caused by deficiency of lysosomal enzyme acid 
alpha glucosidase (GAA)
 From early onset + rapid progression to death
 To later onset + slower progression (longer survival, marked 

morbidity)

Pan-ethnic, 1:40,000 frequency (thus an ultra orphan 
disease)

Clinical spectrum determined by:
 GAA mutations: fully deleterious  partially deleterious
 GAA activity:  total deficiency  partial deficiency
 Glycogen accumulation and tissue damage in muscle:  rapid 

slower 



Pompe is Caused by a Deficiency of GAA
Work of YT Chen and PriyaKishnani& Team
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Muscle cell

Nucleus

Lysosome

Hypothesis: IV injection of enzyme missing 
in patients with Pompecorrects muscle 
disease 

110 kD

Bloodstream



Pompe Heart Before and 12 Weeks After 
ERT 



Gene variant associated with treatment response

~1300 patients 
with chronic 

HCV infection
>500,000 gene variants 

measured with treatment respons
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A look at  Durham…

 Population = 246,896
Children = 24.3 %
>65 = 9.5% 
African American = 38%
Latino / Hispanic = 11%

 Median household income = $44,048

 % living in poverty = 14.9%

 Homeownership rates = 54.3%



Geographic Information Systems (GIS)

 A set of tools for 
managing, visualizing
, exploring, querying, 
editing, and analyzing 
information linked to 
geographic locations

 Displays data as 
maps, tables, and 
charts



• All patients seen at 
Duke, 2007-2009

• 215,731 unique 
patients

• ~80% of Durham 
County population



• DM patients seen at 
Duke, 2007-2009

• 14,345 unique 
patients (8.7% of all 
patients >20 
yo, 14.3% of all 
patients >40 yo)

Durham County Stats (per CDC):
In 2008, ~ 10% of adults diagnosed with diabetes
North Carolina (CDC):
In 2008, ~ 9% of adults diagnosed with diabetes; 
By Race: 8.4% White, 15.6% AA, 12.4% NA, 4.5% 
Hispanic, 4.3% Other
US Stats (National Diabetes Fact Sheet):
5.8 million children and adults in the US; or 8.3% of 
the population have diabetes.
Age 65 years or older: 10.9 million, or 26.9% of all 
people in this age group have diabetes; 
By Race: 7.1% of non-Hispanic whites, 8.4% of Asian 
Americans, 12.6% of non-Hispanic blacks, 11.8% of 
Hispanics 



DM patients, no HbA1C  
(3434, 24%)
DM patients, w/ HbA1C 
(10,811, 76%)

HbA1C < 7 (5817, 54%)
7 < HbA1C < 9 (3279, 30%)

HbA1C > 9 (1715, 16%)
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Translational Research: Topics Covered

• Definitions

• Key societal issues and themes

• Role of Academic Health Systems

• A few examples
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