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ÅA definition and some context.

ÅThe world according to GWAS.
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Personalized Medicine

The Personalized Health Care Initiative will improve 

the safety, quality and effectiveness of healthcare for 

every patient in the US.By using ñgenomicsò, or the 

identification of genes and how they relate to drug 

treatment, personalized health care will enable 

medicine to be tailored to each personôs needs.

http://www.hhs.gov/myhealthcare/index.html



Personalized Medicine

Genomics



Å$2.26 trillion dollars spent on health care 

in the U.S. in 2007 (16% GDP)

ÅAbout equal to the total GDP of France, 

Italy or the U.K.

The Health of Our Society



OECD ñAmenable Mortalityò

- Nolte, Health Affairs, Jan. 2008



ñMore than 4 million hospitalizations 

potentially could be prevented each year by 

improving the quality of primary care... 

Billions of dollars could also be saved by 

avoiding the need to hospitalize patients for 

health problems that, in most cases, can be 

prevented or if already present, kept stable 

by high-quality care in physicians' offices.ò
AHRQ News and Numbers, 

Aug. 2007

Trends in Potentially Preventable Hospitalizations 

among Adults and Children, 1997-2004

http://www.hcup-us.ahrq.gov/reports/statbriefs/sb36.pdf



ñWe are installing 10,000 

ICDs per month in the U.S.ò

Harvard Cardiology Professor

6/2008



We can improve the situation a lot 

by creating a health care system in 

the U.S. éé.

é. but that will only 

get us so far é.

é..people still get sick in 

Andorra. 



Chronic diseases!

ÅMore than 90 million Americans live with chronic 
illnesses.

ÅChronic diseases account for 70% of all deaths in 
the United States.

ÅThe medical care costs of people with chronic 

diseases account for more than 75%of the 
nationôs $1.4 trillion medical care costs.

ÅChronic diseases account for one-third of the years 
of potential life lost before age 65.

CDC http://www.cdc.gov/nccdphp/overview.htm#2



We need:

ÅBetter screening methods

ÅBetter strategies for prevention (lifestyle, 
chemoprevention)

Å Better therapies 

ÅBetter ways to assess who is at risk



Top 10 Causes of Death 06

1.  Diseases of heart*

2.  Cancer *

3.  Stroke *

4. Chronic lower respiratory diseases*

5. Accidents (unintentional injuries) 

6. Alzheimerôs disease *

7. Diabetes mellitus*

8. Influenza and pneumonia * 

9. Kidney disease*

10. Septicemia *
CDC 2008



Cystic fibrosis Adult onset diabetes AIDS



Can genomics be used to  

get a handle on chronic 

disease?
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Atoms and DNA: a discovery timeline 



BMJ 2008;336:22 (5 January) 

ñThe sequencing of the human 

genome was completed in 2003. 

Since then weôve been told that 

weôre living in the "genomic era"ð

the biggest revolution in human 

health since antibiotics, some say, 

and the beginning of scientific, 

personalised medicine. In the United 

States weôve spent about $4bn 

(£2bn;  2.8bn) since 2000 to fund the 

National Human Genome Research 

Institute, so it seems fair to ask 

what weôve got for our money.ò
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Sequence from chromosome 7

GAAATAATTAATGTTTTCCTTCCTTCTCCTATTTTGTCCTTTACTTCAATTTATTTATTTATTATTAATATTATTATTTTTTGAG

ACGGAGTTTCACTCTTGTTGCCAACCTGGAGTGCAGTGGCGTGATCTCAGCTCACTGCACACTCCGCTTTCC/TGGTTT

CAAGCGATTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGACTACAGTCACACACCACCACGCCCGGCTAATTTTTGTATT

TTTAGTAGAGTTGGGGTTTCACCATGTTGGCCAGACTGGTCTCGAACTCCTGACCTTGTGATCCGCCAGCCTCTGCCT

CCCAAAGAGCTGGGATTACAGGCGTGAGCCACCGCGCTCGGCCCTTTGCATCAATTTCTACAGCTTGTTTTCTTTGCCT

GGACTTTACAAGTCTTACCTTGTTCTGCCTTCAGATATTTGTGTGGTCTCATTCTGGTGTGCCAGTAGCTAAAAATCCAT

GATTTGCTCTCATCCCACTCCTGTTGTTCATCTCCTCTTATCTGGGGTCACA/CTATCTCTTCGTGATTGCATTCTGATCCC

CAGTACTTAGCATGTGCGTAACAACTCTGCCTCTGCTTTCCCAGGCTGTTGATGGGGTGCTGTTCATGCCTCAGAAAAA

TGCATTGTAAGTTAAATTATTAAAGATTTTAAATATAGGAAAAAAGTAAGCAAACATAAGGAACAAAAAGGAAAGAACAT

GTATTCTAATCCATTATTTATTATACAATTAAGAAATTTGGAAACTTTAGATTACACTGCTTTTAGAGATGGAGATGTAGTA

AGTCTTTTACTCTTTACAAAATACATGTGTTAGCAATTTTGGGAAGAATAGTAACTCACCCGAACAGTGTAATGTGAATAT

GTCACTTACTAGAGGAAAGAAGGCACTTGAAAAACATCTCTAAACCGTATAAAAACAATTACATCATAATGATGAAAAC

CCAAGGAATTTTTTTAGAAAACATTACCAGGGCTAATAACAAAGTAGAGCCACATGTCATTTATCTTCCCTTTGTGTCTG

TGTGAGAATTCTAGAGTTATATTTGTACATAGCATGGAAAAATGAGAGGCTAGTTTATCAACTAGTTCATTTTTAAAAGTC

TAACACATCCTAGGTATAGGTGAACTGTCCTCCTGCCAATGTATTGCACATTTGTGCCCAGATCCAGCATAGGGTATGTT

TGCCATTTACAAACGTTTATGTCTTAAGAGAGGAAATATGAAGAGCAAAACAGTGCATGCTGGAGAGAGAAAGCTGAT

ACAAATATAAATGAAACAATAATTGGAAAAATTGAGAAACTACTCATTTTCTAAATTACTCATGTATTTTCCTAGAATTTAA

GTCTTTTAATTTTTGATAAATCCCAATGTGAGACAAGATAAGTATTAGTGATGGTATGAGTAATTAATATCTGTTATATAATA

TTCATTTTCATAGTGGAAGAAATAAAATAAAGGTTGTGATGATTGTTGATTATTTTTTCTAGAGGGGTTGTCAGGGAAAG

AAATTGCTTTTTTTCATTCTCTCTTTCCACTAAGAAAGTTCAACTATTAATTTAGGCACATACAATAATTACTCCATTCTAA

AATGCCAAAAAGGTAATTTAAGAGACTTAAAACTGAAAAGTTTAAGATAGTCACACTGAACTATATTAAAAAATCCACAG

GGTGGTTGGAACTAGGCCTTATATTAAAGAGGCTAAAAATTGCAATAAGACCACAGGCTTTAAATATGGCTTTAAACTGT

GAAAGGTGAAACTAGAATGAATAAAATCCTATAAATTTAAATCAAAAGAAAGAAACAAACTA/GAAATTAAAGTTAATATA

CAAGAATATGGTGGCCTGGATCTAGTGAACATATAGTAAAGATAAAACAGAATATTTCTGAAAAATCCTGGAAAATCTTT

TGGGCTAACCTGAAAACAGTATATTTGAAACTATTTTTAAA

Are the SNPs correlated with their neighbors?



Diabetes Diabetes

Unaffected Unaffected

SNP A SNP B



Christensen and Murray, N Engl J Med 2007; 356:1094-97.

Mapping the Relationships Among SNPs



www.hapmap.org
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Continued Progress in 

Genotyping Technology

Courtesy S. Gabriel, Broad/MIT
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Genome Wide Association 

Approach to Common Disease:

The View from 2008

Å Identify an optimum set of 300,000 tag SNPs

ÅCollect 1000 cases and 1000 controls

ÅGenotype all DNAs for all SNPs

ÅThat adds up to 600 million genotypes

Å In 2002, $10 billion for each disease ïcompletely out of the 
question

ÅGenotyping just dropped to $0.0010, so 
thatôs $600,000 for each disease





200520062007 first quarter2007 second quarter2007 third quarter2007 fourth quarterFirst quarter 2008 

Manolio, Brooks, Collins, J. Clin. Invest., May 2008


