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Personalized medicine or Precision Medicine: What’s in a Name?
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Outline: 4 Themes

 Biological and Social Determinants 
of Disease Require Both Medical and 
Public Health Interventions

 As Medicine Becomes More Precise 
(or Personalized), We Need Public 
Health to Ensure Its Population 
Health Benefits

 There is an Important Role for Public 
Health Sciences to Develop and 
Implement New Knowledge 

 The Era of “Precision Public Health” 
is Upon Us!   

Khoury MJ and Galea S, JAMA 2016. 
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Nature vs. Nurture? Please, Not Again!

Let’s have stew not pie!  

https://www.theguardian.com/science/2015/may/19/are-we-products-of-nature-or-nuture-science-answers-age-old-question
https://blogs.cdc.gov/genomics/2011/08/11/shall-we-have-pie-or-stew/

https://www.theguardian.com/science/2015/may/19/are-we-products-of-nature-or-nuture-science-answers-age-old-question
https://blogs.cdc.gov/genomics/2011/08/11/shall-we-have-pie-or-stew/
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Human Diseases Result From Gene-Environment Interaction

Genetic Diseases: 7000+ 
conditions, individually rare but 
collectively common

“Complex” Common Diseases: 
heart disease, cancer, diabetes 

Many Genomes Interact
-Inherited (germ)
-Acquired (somatic)
(e.g. cancer)
-Symbiotic
(microbiome)
-Genomes of vectors
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Interactions Are Getting More Complex 
Epigenetics: Life Course and Intergenerational Effects

The Agouti Mouse and Impact of 
Epigenetics

http://blogs.cdc.gov/genomics/2014/10/09/epigenetics/

http://blogs.cdc.gov/genomics/2014/10/09/epigenetics/
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Almost All Health Problems Require Population and Individual Level 
Interventions Even Though Individual Interventions Have Less Impact

Frieden TR. N Engl J Med 2015;373:1748-1754.
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Precision Medicine vs Public Health: A False Dichotomy

“We worry that an unstinting focus on 
precision medicine… is a mistake — and a 
distraction from the goal of producing a 
healthier population.”

Khoury and Zimmern, 2015
Bayer and Galea, NEJM 2015 
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Outline: 4 Themes continues

 Biological and Social Determinants 
of Disease Require Both Medical and 
Public Health Interventions

 As Medicine Becomes More Precise 
(or Personalized), We Need Public 
Health to Ensure Its Population 
Health Benefits

 There is an Important Role for Public 
Health Sciences to Develop and 
Implement New Knowledge 

 The Era of “Precision Public Health” 
is Upon Us!   

Khoury MJ and Evans JP, JAMA 2015. 
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The Genomic Testing Landscape is Growing Rapidly

 Increasing number of genetic tests 
Across lifespan (preconception to adults)
Across continuum (prevention-treatment)  
Whole-genome sequencing as tool in 

clinical and public health practice 
 Increasing public awareness and interest  
Proliferation of direct-to-consumer 

genetic tests
Adoption by some healthcare systems
Precision Medicine Initiative (AllofUs)

NIH Genetic Testing Registry Search January 25, 2018: 54334 tests, 10999 conditions, 16419 genes, and 509 labs
https://allofus.nih.gov/

https://allofus.nih.gov/
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A Crucial Public Health Role is to Ensure 
Population Health Benefits of Genomics and Precision Medicine

Identifying applications that are supported 
by evidence for their use
Assessing the population health impact of 

genomics and precision medicine
● Quantifying burden of preventable disease 
● Assessing Impact of interventions in terms of lives saved, 

disease prevented or detected earlier
● Quantifying and modeling healthcare costs and savings
● Assessing barriers and facilitators to implementation 
● Documenting and addressing health disparities
● Assessing Laboratory practice

Khoury MJ,  JAMA, 2017. 
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CDC Evidence-based Classification of Genomics and Precision 
Medicine Applications

Supported by a base of synthesized evidence for 
implementation in practice

Synthesized evidence is insufficient to support 
routine implementation in practice; may provide 

information for informed decision making

Evidence-based recommendations against use, 
or no relevant synthesized evidence identified; 

not ready for routine implementation in practice

Tier 1

Tier 2

Tier 3

e.g., newborn 
screening

e.g., many 
pharmacogenomic 

tests 

e.g., direct-to-
consumer personal 

genomic tests

Dotson WD, et al.  Clin Pharmacol Ther. 2014 
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Evidence-based Genomic Tests Are Available in Practice and Can 
Save Lives Now!

 68 Tier 1 tests, more than half are cancer related
 107 Tier 2 tests, many pharmacogenomics
 Information on guidelines, programs, publications 

and tools can be searched using the Public Health 
Genomics Knowledge Base (PHGKB)   

 Intended uses across the lifespan include screening, 
diagnosis, treatment, prognosis and risk assessment

Weekly Update reaches ~70,000 subscribers

https://phgkb.cdc.gov/PHGKB/phgHome.action?action=home

https://phgkb.cdc.gov/PHGKB/phgHome.action?action=home
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Selected Tier 1 Genomic Applications Beyond Newborn 
Screening 

2012

 Hereditary Breast and Ovarian Cancer (BRCA1/2) 
 Hereditary Nonpolyposis Colorectal Cancer (Lynch 

Syndrome) 
 Familial Hypercholesterolemia
 Collectively Affect ~2 Million People in US and Most Don’t 

know it.  
 Implementation of existing evidence-based guidelines 

can prevent cancer & heart disease, & save thousands of 
lives every year!

 Toolkit for public health departments
 Working with CDC programs and external partners

https://www.cdc.gov/genomics/implementation/toolkit/index.htm

https://www.cdc.gov/genomics/implementation/toolkit/index.htm
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Evidence-based Recommendations for Selected Hereditary Cancers 

U.S. Preventive Services Task Force 
recommendation on BRCA-related cancer:
● Screening to identify family history associated 

with BRCA1 or BRCA2, genetic counseling and 
BRCA testing

 Evaluation of Genomic Applications in Practice 
and Prevention (EGAPP) Working Group 
recommendation for people with newly 
diagnosed colorectal cancer
● Access to genetic testing to identify Lynch 

syndrome to prevent cancer in their close 
relatives

Georgia Hurst, Lynch syndrome 
patient advocate and her son

Moyer VA. Ann Intern Med. 2014; 160(4):271–281.
Evaluation of Genomic Applications in Practice and Prevention Working Group. Genet Med. 2009 Jan;11(1):35–41.
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Selected Cancers Associated with Hereditary Cancer Syndromes

HBOC Syndrome

5% or approximately 
22,000 cases of 

breast cancer each year

10% or approximately 
2,000 cases of 

ovarian cancer each year

Lynch Syndrome

3% or approximately
4,000 cases of 

colorectal cancer each year

Campeau PM, et al. Human Genetics. 2008. 
Pal T, et al.  Cancer. 2005 
Kaz AM, Brentnall TA.  Nature Clin Pract Gastro & Hepa 2006. 
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CDC Public Health Genomics Activities in Cancer Control

 Builds capacity for cancer genomics activities 
in state public health departments
● Implement education, surveillance, and 

policy or systems change activities
●

 Currently funding programs in five states
● Colorado 
● Connecticut
● Michigan
● Oregon
● Utah

CDC Awards Funding to Support Cancer Genomics. 
cdc.gov/cancer/breast/what_cdc_is_doing/genomics_foa.htm
St Pierre J, et al, Prev Chron Disease, 2014
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Public Health Genomics: BRCA Testing in Michigan
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D Duquette, CDC Public Health Grand Rounds, April 2016
State of Michigan Cancer and Genetics Plans
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Public Health Genomics and Health Disparities:
BRCA Testing 

Racial/Ethnic Differences Rural-Urban Differences

Levy DE, et al. Genet Med. 2011 
Kolor K et al, MMWR, 2017
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Familial Hypercholesterolemia: A Missed Opportunity for 
Preventing Early Heart Attacks

 Common autosomal dominant 
condition (1/250) associated with 
premature death from heart disease

 Evidence-based recommendation 
for aggressive cholesterol reduction 
and cascade screening in relatives

Highly underdiagnosed and 
undertreated

 Racial and ethnic disparities in 
diagnosis and management

Missed opportunities for public 
health-health care partnerships 

http://www.medped.org/index.html
Knowles J et al, JAMA, 2017 

http://www.medped.org/index.html
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Familial Hypercholesterolemia is Common and Undertreated in the 
United States

Prevalence of documented statin and 
self-reported lipid lowering medication use

Young and 
uninsured 
patients are at 
the highest risk 
for under 
treatment

Bucholz, EM et al.  Circulation (in press)
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Outline: 4 Themes continued

 Biological and Social Determinants 
of Disease Require Both Medical and 
Public Health Interventions

 As Medicine Becomes More Precise 
(or Personalized), We Need Public 
Health to Ensure Its Population 
Health Benefits

 There is an Important Role for Public 
Health Sciences to Develop and 
Implement New Knowledge 

 The Era of “Precision Public Health” 
is Upon Us!   

Khoury MJ et al, AJPH, 2011. 
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Genomics Translation: Bench to Bedside 

Nature, 2011; Genetics in Medicine, 2013
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Genomics Translation: Beyond Bench to Bedside
(“The Road Less Traveled”) 
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Tier 1 Genomic Applications: 
Health Systems and Implementation Science

Robert M et al, Genetics in Medicine, 2017
Geisinger, MyCode project  https://www.geisinger.org/mycode

https://www.geisinger.org/mycode
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Tier 2 Genomic Applications: Pharmacogenomics 
Pockets of Success but Not Ready for Large Scale Implementation 

JAMA 2016, 2017
Circulation, 2017 
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Tier 2 Genomic Applications: Genetic Risk Scores 
Example of Breast Cancer Screening

Mavaddat et al. JNCI 2015: 107(5)
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Tier 3 Genomic Applications 
Personal Direct to Consumer Genetic Tests   

Think Before You Spit, 2017 Edition!

 Regalado A, MIT Technology Review, Feb 2018
 Khoury MJ et al, Genetics in Medicine, 2009 
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Outline: 4 Themes cont.

 Biological and Social Determinants 
of Disease Require Both Medical and 
Public Health Interventions

 As Medicine Becomes More Precise 
(or Personalized), We Need Public 
Health to Ensure Its Population 
Health Benefits

 There is an Important Role for Public 
Health Sciences to Develop and 
Implement New Knowledge 

 The Era of “Precision Public Health” 
is Upon Us!   

Khoury MJ et al, AJPM, 2016. 
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“Delivering the Right Intervention to the Right 
Population at the Right Time”

3 Core Public Health Functions
 Assessment

 More “precision” in measuring population 
health (surveillance/monitoring/ tracking)

 Policy Development

 More “precision” in developing 
appropriate policies and   

 Assurance

 More “precision” in delivering 
interventions & addressing health 
disparities

Dowell SF et al, Nature, 2016.
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Using More “Precision” in Public Health 
Surveillance (e.g., Cancer SEER Program)

Annual Report to the Nation on the Status of  Cancer, 1975-2011,, JNCI, 2015 
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CDC Advanced Molecular Detection Initiative
Using Whole Genome Sequencing in Tracking Listeria Outbreaks In 

the United States

Gwinn M et al, J Clin Microbiol 2017 Courtesy: Brendan Jackson, Enteric Diseases Epidemiology Branch
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From Precision Medicine to Precision Public Health

 Biological and Social Determinants 
of Disease Require Both Medical and 
Public Health Interventions

 As Medicine Becomes More Precise 
(or Personalized), We Need Public 
Health to Ensure Its Population 
Health Benefits

 There is an Important Role for Public 
Health Sciences to Develop and 
Implement New Knowledge 

 The Era of “Precision Public Health” 
is Upon Us!   
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