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What is Precision Public Health and Where Does FH Fit in?   

Muin J. Khoury, MD, PhD

Office of Genomics and Precision Public Health 
Centers for Disease Control and Prevention
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From Genomic Medicine to Precision Medicine

 Increasing Number of genetic tests 
(from single genes to panels and 
NGS) 

Whole-genome sequencing as tool 
in clinical and public health practice

 Increasing public interest and 
proliferation of direct-to-consumer 
tests

 All of Us Research Initiative (1M 
person cohort)- genes and 
environments

What is precision medicine?

“An emerging approach for disease 
prevention and treatment that takes into 
account people’s individual variations in 
genes, environment, and lifestyle.”

NIH Genetic Testing Registry Search September 15, 2019
59986 tests, 11995 conditions, 18629 genes, and 530 labs
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CDC Office of Genomics and Precision Public Health 

1. Identify 
evidence-based 

applications

2. Inform 
and communicate  

3. Integrate 
into practice & programs   

 Selected “Tier 1” applications 
 BRCA1/2 Related Cancers, 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

https://www.cdc.gov/genomics
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Will Precision Medicine Improve Population Health? 

Khoury MJ, et al. JAMA, 2017
Frieden TR, NEJM, 2015  
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Precision Medicine and Precision Public Health: 
Two Peas in a Pod!
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Public Health Is Increasingly Driven by 
Big Data!

PHG, 2019

Put at its simplest, 
precision public health is 
about using the best 
available data to target 
more effectively and 
efficiently interventions of 
all kinds to those most in 
need.”

R Horton, Lancet 2018
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Can we Conduct Public Health Functions With
More “Precision”? 

 Assessment
 More “precision” in 

measuring population health 
problems

 Policy Development
 Developing the right 

intervention for the right  
population at the right time

 Assurance
 More “precision” in 

delivering interventions & 
addressing health disparities 

AJPM, 2016
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Using Big Data in Public Health Requires Complex 
Analytics, By Person, Place and Time

 Person
 Disease subtypes using biomarkers
 Disease susceptibility (e.g. genetics)

 Place
 Geographic and environmental data
Health systems

 Time
 Wearables
 Social Media

Khoury MJ et al, Public Health Genomics, 2019

Public Health 101
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Examples of Precision Public Health: 
1) Influenza Surveillance, 2) “Spotting Obesity from Space”

1-FS Lu, Nat Comm 2019 2. A Maharana et al, JAMA Network Open, 2018
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Familial Hypercholesterolemia 

 Common autosomal dominant 
condition associated with 
premature death from heart 
disease (> 1M affected in US)

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

 Highly underdiagnosed and 
undertreated

 Racial and ethnic disparities in 
diagnosis and management

JW Knowles et al, JAMA, 2017
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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. Prevalence and predictors of cholesterol screening, awareness, and statin treatment among U.S. adults with familial 
hypercholesterolemia or other forms of severe dyslipidemia (1999-2014). Submitted.
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Familial Hypercholesterolemia in the Age of 
Precision Public Health 

Social Media Heat Maps 
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Finding Missed Cases of Familial Hypercholesterolemia
in Health Systems Using Machine Learning

Banda JM et al, 
NPJ Digital Medicine 2019
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PB Duell et al.. Atherosclerosis 2019
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FH in the Era of Precision Public Health
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