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The loyal opposition



The loyal opposition

to the aspirations of science



The loyal opposition

to compelling ideas that do not advance health



There is one question that matters. Will precision 
approaches improve population health?



No, unless.
Three reasons why not.



1. The challenges of complexity in biology



Rappaport SM. Genetic Factors Are Not the Major Causes of Chronic Diseases. PLoS ONE. PLOS ONE | DOI:10.1371/journal.pone.0154387

Genes matter relatively little



International Consortium for Blood Pressure Genome-Wide Association Studies, Nature 2011

Many variants, with very small effect



Le Tourneau et al, Lancet Onc 2015

Little evidence for efficacy of molecular targeting  



Multimechanism diseases with predictable  resistance

Hanahan D, Weinberg R. Cell 2011; 144: 646-774 Burrell RA, Swanton C. Mol Oncol 2014; 8: 1095-1111 

Slide courtesy of Michael Fernandes



Calle et al. N. Engl. J. Med. 2003; 348: 1625-1638

The inevitable overwhelming role of behavior

Slide courtesy of Michael Joyner



2. The conflation of the individual and population



Meigs JB, Shrader P, Sullivan LM, McAteer JB, Fox CS, Dupuis J, Manning AK, Florez JC, Wilson PW, D'Agostino RB Sr, Cupples LA. Genotype score in addition to 
common risk factors for prediction of type 2 diabetes. N Engl J Med. 2008 Nov 20;359(21):2208-19



Meigs JB, Shrader P, Sullivan LM, McAteer JB, Fox CS, Dupuis J, Manning AK, Florez JC, Wilson PW, D'Agostino RB Sr, Cupples LA. Genotype score in addition to 
common risk factors for prediction of type 2 diabetes. N Engl J Med. 2008 Nov 20;359(21):2208-19



Pepe MS, Janes H, Longton G, Leisenring W, Newcomb P. Limitations of the odds ratio in gauging the performance of a diagnostic, prognostic, or screening marker.  
American Journal of Epidemiology 2004; 159:882-890.
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Predicting diabetes

Hivert MF et al. Nat Rev Endocrinol, 2014; slide courtesy of Michael Joyner. 



3. The fallacy of individual behavior change





Expectations that communicating DNA based 
risk estimates changes behaviour is not 
supported by existing evidence



This discussion is not academic. Three reasons 
why it matters.



1. Missing the important, on compelling distraction



US Health in International Perspective. Shorter lives, poorer health. S Woolf, L Aron, eds. NRC and IOM. 2012.
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National Academy of Medicine. The growing gap in life expectancy by income: Implications for federal programs and policy responses. 2015. 
http://www.nap.edu/download.php?record_id=19015#



World Health Organization, “World Report on Ageing and Health.”
<http://apps.who.int/iris/bitstream/10665/186463/1/9789240694811_eng.pdf?ua=1>  Accessed March 25, 2016 



2. Resource allocation, investing in the future



“Healthy People/Healthy Economy: An Initiative to Make Massachusetts the National Leader in Health and Wellness.” 2015. Data from Massachusetts Budget 
and Policy Center Budget Browser. <http://www.tbf.org/tbf/56/hphe/Health-Crisis>
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NIH RePORTER. Search results for projects for which funding data is available. <http://projectreporter.nih.gov/reporter.cfm> Accessed on November 20, 2014. 
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3. Hype over hope



The time has come in America when the same 
kind of concentrated effort that split the atom and 
took man to the moon should be turned toward 
conquering this dread disease. Let us make a 
total national commitment to achieve this goal.

President Richard Nixon, signing into law the National Cancer Act of 1971, December 1970

“

”



Siegel et al. Cancer statistics, 2014. CA Cancer J Clin (2014)
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Slide courtesy of Michael Joyner



Last year, Vice President Biden said that with a new 
moonshot, America can cure cancer . . . .Let’s make 
America the country that cures cancer once and for 
all.

President Barak Obama, State of the Union address, January 2016

“

”
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Unless.



http://graphics8.nytimes.com/images/2009/03/11/opinion/13population.480.jpg











I know this is a formidable technical task, one that may not 
be accomplished before the end of this century. Yet, current 
technology has attained a level of sophistication where it is 
reasonable for us to begin this effort. It will take years, 
probably decades, of effort on many fronts. There will be 
failures and setbacks just as there will be successes and 
breakthroughs. And as we proceed we must remain 
constant ….but isn't it worth every investment 
necessary….We know it is!

“

”
President Ronald Reagan announcing the launch of Star Wars, 1980.



http://www.condenaststore.com/gallery.asp?startat=%2Fgetthumb.asp&CategoryID=146227&txtSearch=my+loyal+opposition+wasn%27t+loyal+enough





twitter/@sandrogalea

sgalea@bu.edu
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