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When I was a Teenager … 
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In 1976 Kodak claimed 

 

90% film 

85% cameras 

//upload.wikimedia.org/wikipedia/commons/3/3b/Kodak_Instamatic_404.jpg


An Invention 
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“But it was filmless photography, so management’s reaction 

was, ‘That’s cute, but don’t tell anyone about it.’” 

 

 Steve Sasson, quoted in the NY Times, May 20, 2008 



Obviously Inferior Technology 

4 http://pluggedin.kodak.com/pluggedin/post/?id=687843  4 

http://pluggedin.kodak.com/pluggedin/post/?id=687843


And The Rest is … 
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A Recurring Pattern 
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http://www.amazon.com/gp/reader/0062060244/ref=sib_dp_pt


Enter the Disruptive Technology 

Market A with Metric A       Market B with Metric B 
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Explicit Challenges 
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The U.S. system for funding research was designed to function 

well in times of growth. It is failing now because the system as a 

whole is contracting. Scientists have little time or incentive to be 

innovative. What is to be done? The funding agencies must admit 

that it is not humanly possible to predict, with high accuracy, which 

research projects ultimately will have the most impact. When there 

are too many of these, as at present, the agencies must find other 

ways to decide which to support. That will be hard. 

Langer J.  Science 2012; 388:171 



Why We Must Pay Attention 
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With 10 to 15% paylines at some institutes (or even less), the 

current situation makes grant evaluation nearly impossible and is 

putting truly excellent laboratories out of business. In the spirit of 

“never waste a good crisis,” a serious evaluation of many NIH 

extramural policies and programs is warranted. They include 

centers and other large collective funding efforts as well as 

expensive clinical and epidemiological research. 

Rosbash M.  Science 2011; 333:136 



“Classic” Clinical Trial Business Model 
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Size 

 Mostly small N 

 Huge budgets 

Endpoints 

 Mostly surrogate 

 Clinical trials employ adjudication 

Setting 

 Research enterprise – “parallel universe” 

 “High-grade” data – audited, monitored 

 

 
Califf RM et al.  JAMA 2012;307:1838-47 
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“It started with  no funding and skepticism in some quarters 

but today GISSI is recognized as an Italian achievement that 

has changed cardiology treatment worldwide.” 

http://eurheartj.oxfordjournals.org/content/31/9/1023.full  

We’ve Been Disruptive Before 

http://eurheartj.oxfordjournals.org/content/31/9/1023.full


Forgetting … and Remembering … 

12 

“As large trials became popular…the original simplicity was 

lost…leading to increasingly complex trials.  The unintended 

consequence has been to threaten the very existence of RCTs, 

given the operational complexities and ensuring costs.  An ideal 

opportunity would be to embed randomization in the EMR… 

introducing randomization into registries sponsored by societies.”  

Antman E, Harrington RA.  JAMA 2012;338:1743-4. 



Disruptive Approach: Leverage Big Data…  

13 Frobert O et al.  N Engl J Med 2013;369:1587-97; Chris Granger, IOM 2012 

Lauer MS, D’Agostino RB.  N Engl J Med 2013;369:1579-81; Frobert O et al.  AHJ 2010;160:1042-8 



EMR: Not New 

Frolkis J, Lauer MS.  N Engl J Med 2003;348:781-90 



Behavioral Trial …  

Choudry NK et al.  N Engl J Med  2011;365:2088-97 



Useful Data from Twitter?! 

Golder and Macy. Science  2011;333:1878-81 



 

Another Disruptive Technology: Patients 
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“The LAM Foundation urgently seeks safe and effective treatments, and ultimately 

a cure, for LAM through advocacy and the funding of promising research. We 

are dedicated to serving the scientific, medical and patient communities by offering 

information, resources and a worldwide network of hope and support.”  

http://www.thelamfoundation.org/  

http://www.thelamfoundation.org/


 

What it Took… 
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“This research study shows that when patients and researchers 

work together toward a common goal, advances can be made. The 

research community contributes ideas and investigative know-how, 

and patients who have the illness contribute their personal insights, 

biologic samples, and their time to prove principles. Most 

important, patients with such a rare disease are willing to put 

themselves at risk in order to find a treatment or a cure.”  

Ingelfinger JR, Drazen JM.  N Engl J Med  2011;364:1670-1 



PCORI 

Selby JV et al.  Sci Transl Med 2013;5:182fs13 



Possible “New” Disruptive Models 

20 Source: Cystic Fibrosis Foundation Patient Registry, 2008 

Size – both bigger and smaller 

 Huge N – robust estimates, heterogeneity 

 Streamlined budgets – grows a bigger pie 

Endpoints – what really matters 

 Patient-oriented with minimal adjudication 

Setting – increasingly integrated world 

 Within patient-care units and communities 

 Leverage digital data sources 

 Mobile technologies to recruit, intervene, record 

 Patients as partners, not subjects 

 
 



How to Win with Disruptive Technologies 
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Embed into existing projects 

Create “small sub-organizations” 
 Generate excitement 

 Thrilled with “small wins” 

Fail early, often, and inexpensively 
 Test & refine behavioral interventions  

 in smaller pilots before large inexpensive RCTs 

 NIH HCS Collaboratory 

Look for new markets, compete elsewhere 
 Existing markets can mislead us 

Christensen C.  Harper Business 2000. 

http://www.amazon.com/gp/reader/0062060244/ref=sib_dp_pt



