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From genes to public health:
The journey continues
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Dr. Muin Khoury

Hi Ali Ahmadi,

Thank you for attending From Genes to Public Health: The Journey Continues. We
hope you enjoyed the event.
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My Journey Had Prominent Influencers

Dr Eugene Gangarosa Dr Vazken Der Kaloustian
~ American University of 1926-2022 1937:2024
Beirut (1972-1980) >

~ Johns Hopkins University
(1982-1986)

~ Centers for Disease
Control and Prevention
(EIS, 1980-1982, 1986-
2024)
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Genetic Epidemiology with a Capital E:

Population Impact of Human Genome Variation

» “The sequencing of the human genome
offers the greatest opportunity for
epidemiology since John Snow discovered
the Broad Street pump.”

» Shpilberg et al. J Clin Epidemiol (1997)
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The Public Health Approach to “Translation”
Beyond Bench to Bedside (The Road Less Traveled)

Development
Tl
Bench Bedside

Discovety (base palrs, etc) (promising tests Evaluation
T and interventions)

12

Evidence based

Population Recommendation
Health or Policy

Implementation
Effectiveness T4 ) S
& Outcomes Healthcare Systems
& Prevention
Programs

Research

<2’ of published genomics rescarch in T2 = T4

Rescarch (Public health Genomics, 2010)
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Genomic Medicine in 2010? The Vision vs. The Reality

(A 23 Year Old Man Named John....)

FC Collins, NEJM, 1999
Condition Genes RR Lifetime

Prostate Cancer HPCI1, 2,3 0.4 7%
Alzheimer’s APOE,FAD3 . XAD 0.3 10%
Heart disease APOB,CETP Z:5 70%
Colon Cancer FCC4,APC 4.0 23%
Lung Cancer NAT2 6.0 40%

My Take: This vision cannot be fulfilled without public health
multidisciplinary sciences, policies and programs
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Public Health Genomics at CDC in a Nutshell, 1998-2024:
Integrating Genomics into Policy and Programs

1. Identify

evidence-based
applications

2. Inform
and communicate

3. Integrate
into practice & programs
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Integrating Genomics into the 10 Essential Public Health Services:

Examples

~» Assessment
» State Birth Defects and Cancer Registries
» National and State Surveys (NHANES, BRFSS)
» Public Health Investigations
~ Policy and Guidelines Development
o EGAPP
~ Assurance
» Workforce Development (fellowships, courses..)
o Provider and Public Education (family history)
» Information and Tools (Weekly update, databases,
toolkit)
» Supporting States & Schools of Public Health

https://www.cdc.gov/public-health-
gateway/php/about/index.html
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CDC Evidence-based Classification of Genomics and Precision
Medicine Applications

-Newborn
Supported by a base of synthesized evidence for screening,
implementation in practice -Selected genetic
dise_a\ses

- Most PRSs and
direct-to-consumer
personal genomic
tests

Evidence-based recommendations against use,
Tier 3 or no relevant synthesized evidence identified;
not ready for routine implementation in practice
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How About DNA-based Population Screening: "We Screen Newborns, Don't We?
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Precision Epidemiology?
Person, Place and Time, Revisited

* Person

Using ‘Omics” to characterize
disease natural history and
diagnosis

Disease susceptibility (e.g.
genetics

Use of cell phones, social media
Place
— Small area analysis

— More geopgraphic/ .
environmental data : Think of this as the standard
Time . dimensions used to track the
occurrence of a disease.
— From one time measures to
longitudinal data (e.g. nutrition
and physical activity apps)
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Age and Polygenic Risk Scores in Breast Cancer Screening: Epidemiologic Data
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Will Precision Medicine Improve Population Health?
Precision Public Health: is it an oxymoron?
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More Data Does Not Necessarily Mean More "Precision": The Role of Artificial
Intelligence
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The Transition from Genomic Medicine to
Precision Medicine and Precision Public Health

What is precision What is precision
medicine? public health?

“An emerging Public Health An emergi

o ficine ¥ e ergmg
approach for Genomic Genomics multidisciplinary
disease field involved in the
prevention and effective and
treatment that responsible
takes into translation of
account people’s genomics and “big
individual data” into
variations in population health
genes, benefits
environment,
and lifestyle”
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