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Big 
Ideas



http://www.ncbi.nlm.nih.gov/genbank/genbankstats-2008/

Massive Growth of 
Biological Data



http://news.aetna.com/big-data-can-predict-and-improve-health/

http://www.cnbc.com/id/102403005#.

http://spectrum.ieee.org/



Big Ideas, Big Data, 
Good Intentions….

What is the issue?



Report to the US president on “propelling innovation in drug discovery, development and evaluation”. 
US President’s Council of Advisors on Science and Technology. September 2012











From 14 
Countries

90
University 

& 
Research 
Centers

47 
Government 

Agencies

66 
Corporate 
Sponsors

14 
Scientific 

Committees

Impact via 
Quality 
Science

>70
Distinct 
Projects

From 12 
Countries

Across multiple 
sectors



HESI Mission  
Create science-based solutions for a 

sustainable, healthier world.

Accurate 
and Efficient 
Chemical 
Risk 
Assessment

Food Safety
Safe and 
Effective 
Medicines

Environmental 
Quality and 
Sustainability



Protecting 
sensitive 

populations 

Supporting ecological 
and human safety of 
essential food 
resources  

Predicting and 
Protecting Against 
Adverse Effects 
from Chronic 
Exposures

Sustaining critical 
environments

Promoting Discovery



SAFETY & 
INNOVATION FOR 

HUMAN & 
ENVIRONMENTAL 

HEALTH

Academic 
& basic 

research 
sector

Industry 
R&D

Patient 
Advocates, 
Foundations 

& 
NGOs

Government 
Research 

& 
Regulation 

The HESI Model:  
Bridging Research to Application



What have we 
observed at

HESI 
as a 

cross-section of 
scientific 

community?



‘BASIC’ OR ‘DISCOVERY 
RESEARCH’

‘Applied’ Science and Solutions

NOT A CONTINUUM: WHY NOT? HOW TO FIX?



Drug Safety & Discover: Bench to Bedside

Chemical, Consumer,Ag Products: ‘Cradle to Grave’



How do we extend this thinking to make it more of a 
CONTINUUM WITH MULTIPLE EXCHANGES? 

A NEW Translational PARADIGM?
Design, Execution, Knowledge-Sharing
To Increase Health Benefit & Efficiency



Workshop participants
December 6-7, 2012
Arlington, VIRGINIA



As a Scientific Community: How do we do a better job at moving 
research to application:

Efficient Resources, Effective Solutions

• Multi-sector
 Academe, industry, government, 

foundations, global NGO
• Multi-Discipline

 Drug, Chemical, AgChem Research
 Business 
 Grants and Financial Capital
 University Management
 Regulatory
 Legal
 Economic
 Program Management
 Entrepreneurship
 Publishing

Common Challenges 
Across Disciplines 

and Sectors
Formed basis for 

Recommendations



TRANSLATIONAL SCIENCE KNOWLEDGE-CYCLE

Step 5:
Refine & 

Share
Step 1:
Issues 

Step 2:
Questions

Step 3: 
Structure

Step 4:
Metrics

Step One:  Identify the 
foundational human or 
environmental health issue

Step 3:  Structure the Right 
Environment for Success

Step 5: Use Outcomes to Inform Priority 
Issue and/or Refine Process Moving 
Forward  

Step 4: Establish Metrics to 
Drive & Assess Progress

Step Two: Define Researchable 
Question that is Fit for Purpose

Text 



Opportunity
Increase relevance
and efficiency of 
meeting health 
challenges. 

Are we doing the 
right stuff?!

How to maintain clear ‘lines of sight’ 
from research focus to critical health 
and environmental issues
(TSK Step 1 & 2)



Resources for Defining Central Health 
Issues….



Human Health: 
One Example….

‘Global Burden of Disease 
Report’

Data Rich
• Measured DALYs – (disability 

adjusted life year) re: ill 
health, disability or early 
death

• #1 is ischemic heart disease -
just 20 years ago this was #4.  

• Significant increase in stroke 
risk (#5 to #3)

• Supported by Gates Foundation
• 50 countries
• 7 partners including U of Tokyo



Defining 
Environmental 
Health & 
Quality 
Priorities

‘Effects of individual activities can 
combine and interact with each
other to cause aggregate effects…”



DRIVERS
 Resources
 Grant 

Opportunities
 Geography
 Commercial 

Interests
 Expertise and 

Interests…

Once we have the ‘Big Issues’ 
How to move to 
‘Researchable Questions’



Define the Issue
Define the Question…

What is new about 
that?



…in the right way 
and to the right 
people?

Have we asked the 
right question…

Can we use multi-
disciplinary input in 
approaching the 
question …

To innovate the way 
we get to an answer.



The tail of innovation: 
Untapped ‘Solvers’ and Expertise 

Degree of 
Relatedness
to Primary Field 
of Research

Number of Individuals 
0 100,000+

Highly related

Minimal 
relatedness

‘Traditional 
Approach’

New 
Opportunity



•Provide example to academic community

• Address feasibility of sourcing and framing a problem

• Demonstrate  ability, creativity and speed of an external 
solver community

• Produce a practical, concrete deliverable 

•Wide, active broadcast to untraditional solvers

First step in building a toolbox 

Provided by Eva Guinan, MD, Dana-Farber Harvard Cancer Center



Algorithm development contest
Objective: Improve on NIH MegaBlast algorithm for 

nucleotide sequence alignment

Experiment: Generate and evaluate external solver 
participation in development of sequence annotation tools 
applied to immunoglobulin and antibody genomics  

Two week long competition - $2000 prize pot x 3

TopCoder – “a place to create. The world’s largest 
competitive community for software development and digital 
creation.  The TopCoder Community is 202,124 strong.”

Provided by Eva Guinan, MD, Dana-Farber Harvard Cancer Center



Results show the long-tail and 
discovery of extreme value 
outcomes relatively quickly

•122 coders submitted 654 
submissions

•speed exceeded state of the art by 
102 – 105

•accuracy improved

•89 different approaches identified

•winners from Russia, France, Egypt, 
Belgium & US

•annotate 10 million sequences in < 3 
mins; quarter billion sequences in ~ 1 
hr on laptop

Provided by Eva Guinan, MD, Dana-Farber Harvard Cancer Center



Innovative 
approaches to 

defining questions & 
‘solver communities’ 
can bring new value 



Opportunity:
Learn from & share 
experience on the 
right design model 
for the right challenge.

How to create the right structure to 
support research success? 

(TSK Step 3)

How do we get this 
done?!



Resources 
Audience
Timing

Multi-sector 
teams

(public/private)

Single Sector Teams
(all academic, all 

industry, etc)

Independent 
Research

Share experiences to help inform future 
selection!!

1 to 1 
partnerships

Pooled 
Resources to 
Fund Work

Data Sharing
Labor Sharing 



Model Selection 
Considerations…  



WHO IS THE AUDIENCE?

WHAT ARE THEIR INTERESTS AND 
BIASES?

trust, credibility, need to ‘speak the 
same language’



Faster Outputs Broad Consensus  

Which is more critical?



Centralized vs. de-centralized study leadership  Centralized vs. de-centralized study leadership  



Do you need to access ‘long tail of innovation?’



Resources…

www.hesiglobal.org



Collaboration: 
Not only how, but when 



‘BASIC’ OR ‘DISCOVERY 
RESEARCH’

‘Applied’ Science and Solutions

The current standard…



‘BASIC’ OR ‘DISCOVERY 
RESEARCH’

‘Applied’ Science and Solutions

Recommendation:  Create NEW opportunities for interactions at the ‘tails’ of the 

spectrum as well as along the way.



‘BASIC’ OR ‘DISCOVERY 
RESEARCH’

‘Applied’ Science and Solutions

Recommendation:  Create more opportunities for interactions at the ‘tails’ of the spectrum as 

well as along the way. BOTH DIRECTIONS



• Readies applied community to engage new 
approaches

• Allows basic research community to benefit 
from early discussions on context of use,  ‘real 
world’ needs

Recommendation: 
Model is not yet widely engaged – let’s support 
new platforms to promote it. 

WHY IS THIS SO IMPORTANT?



Create metrics & incentives that support 
efficient & impactful new science
(multi-sector, multi disciplinary)

(TSK Step 4)

Why doesn’t this happen 
more readily already?



DOES SCIENCE 
COMMUNITY VALUE 

OUTPUTS OR 
OUTCOMES? 

CONSIDER THIS 
EXAMPLE…



1990s: Public health AEs from anti-arrhythmic 
drugs +  ‘non-cardiac’ drugs  such as anti-fungals, 
antibiotics, antihistamines, etc. 



“There is no scientific consensus on the preferred 
approach to, or internationally recognized 
guidance on, addressing the risk for repolarization-
associated ventricular tachyarrhythmia (e.g., 
TdP)…..submission of data to regulatory agencies to 
support use of these methods is encouraged.” EMA 
2000.



The Approach
• Public-private sector, 

international team. 
• 12 drugs (+/- controls) with 

clinical data. 
• Evaluated leading 

nonclinical models in study.

Hanson et al. 2006. JPTM.  54:116-129.



Only yielded ONE publication, however...

Journal 
impact factor 
= 2.1

(Nature is 42)



New Global Standard for 
Safety Evaluation =

Largely Eliminated Risk to Patients 

Translation to Practice
 HESI studies directly informed the ICH S7B 

Guideline, 2004  

 FIRST guideline  to use nonclinical safety 
pharmacology data to inform clinical safety.  

Unanticipated TdP largely eliminated in marketed drugs



New Global Standard for 
Safety Evaluation =

Largely Eliminated Risk to Patients 

Would this have met traditional criteria for 
project funding and impact assessment?

How do we help ensure that future critical work 
gets resourced to meet health needs?



DO WE HAVE 
THE RIGHT VALUES?



VALUE OF CITATION?



• “…we also recognize that the system probably 
provides disincentives to funding really 
transformative research.” 

Dr. Raynard S. Kington, former acting director 
of the National Institutes of Health,

VALUE OF 
HISTORY?



“How did we get here?....(we must) align the funding 
system with the right goals.  The R01 grants 

framework…encourages cautious incrementalism in 
cancer science investigations, when what we need, by 

most accounts, is bold thinking and innovation.”

VALUE OF CERTAINTY?



OK….

SO WHAT DO 
WE WANT TO 
ENCOURAGE?

 POSITIVE IMPACT ON PUBLIC 
HEALTH OR THE ENVIRONMENT

 CREATION OF NEW SCIENTIFIC 
THOUGHT – SPUR INNOVATION 

 RESOURCE EFFICIENCY

 REWARD PROGRESS, NOT JUST 
EASILY MEASURED OUTPUTS





Measuring & Supporting
New Collaboration Networks

Unique Program        Unique Evaluation
Semi-Annual 
~70-80 pages
5 reports to date

Database
Investigators

Program Staff

interdisciplinary Team Reporting, Analysis, and Query Resource
(iTRAQR)

Slide Provided by J. Lee, NCI

このイメージは、現在表示できません。

Nicole Moore
nicole.moore@nih.gov



iTRAQR Output Snapshots
(Nov 2012) 

Slide Provided by J. Lee, NCI



TRANSLATIONAL SCIENCE KNOWLEDGE-CYCLE

Step 5:
Refine & 

Share
Step 1:
Issues 

Step 2:
Questions

Step 3: 
Structure

Step 4:
Metrics

Text 

BRINGING 
IT BACK 
TOGETHER



- MORE BENEFITS TO HEALTH
- MORE EFFICIENCY
- RIGHT SCIENCE

HOW DO WE 
LEARN TO DO 
BETTER??



“I have never let 
my schooling 
interfere with my 
education.”
― Mark Twain



 Train scientists

 Fund translational research

X    Teach/Provide experience in  ‘HOW to translate’  



‘BASIC’ OR ‘DISCOVERY 
RESEARCH’

‘Applied’ Science and Solutions

IT IS OUR RESPONSIBILITY AS A PUBLIC HEALTH 
COMMUNITY TO BRIDGE THESE EFFORTS 



OPPORTUNITY
Syril D. Pettit, MEM
HESI Executive Director
spettit@hesiglobal.org
www.hesiglobal.org


