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Factors of Risk in the Development of Coronary Heart Disease—

NCREASINGLY RELIABLE ESTIMATES of the Since it has been established that coronary

prevalence and incidence of coromary  atherosclerosis is present for many years
heart disease (GHD) emphasize the im- prior to the development of symptomatic
portance of this disease as a contemporary CHD, it seems evident that efforts at pre-
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Fioure 2. Six-year incidence of coronary heart disease according to level
of systolic blood pressure at specified serum cholesterol levels (men 45 o 62
years). For cxplauztiun, see legends for Figure 1.
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Framingham Heart

Enrolled 5,209 men and women in 1948

Some Framingham early discoveries:

* 1960 — Cigarettes increase heart
disease

* 1961 — cholesterol, blood pressure
increase heart disease

* 1967 — exercise decreases risk of
heart disease; obesity increases it

* 1970 — high blood pressure and atrial
fibrillation cause stroke

Kannel et al. Annals of Intern Med, 1961



The Opportunity for Large Cohort Studies and Public Health

The impaCt Of 1000 B IcD-8 | ICD-9 ICD-10 -
Framingham ol =
(and similar cohorts) | |
has been dramatic
From 1950 - 1996: Heart disease mortality R M e

fell 56%, stroke rates fell by 70% [ e eyl e e p———(r——————
1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Year

Since 1990, heart disease mortality has Mensah et al. Circ Res. 2017
continued to fall by 22%



Understanding Enabling Individualized Health

Requires Multimodal Data Over Time
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Timeline of the All of Us Research Program

2022
>500K participants .. 2025
: articipants;
2918 Started rett o DNA e <urvay data on
2015 Program launches 2019 it 1o particoanta: Pediatric oy
Precision Medicine nationally resurs to participants, enrollment '
Initiative announced >25K participants Data Data from 98K genomes pilot 414K genomes,
join Browser added to Researcher ~59k Fitbit
launched Workbench
5K pjr(:i::ispants o 2020 2021 2023
enroll in an earl Participants Researcher Genotyping and Data from 245K genomes
hase of the / take part in final Workbench whole genome added to the Researcher
P rogram testing before i e sequencing Workbench, plus more Fitbit

program launch begins and survey data



Enrolled 867K+ Participants With Continued Growth

Participant Enroliment Map of Consented Participants

867,000+ 472,000+ 5
Participants Electronic el ¥ g
Health Records ,, L
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590,008 610,000+ e

articipants who _

have completed Biosamples #
initial steps of the

program

US map of All of Us participant density; covers
98.1% of US zip3 codes




The All of Us Research Program: Accelerating Health Research and Medical

Breakthroughs, Enabling Individualized Prevention, Treatment, and Care for All

/ What Goes in... \ /Gets Combined\ / Leading to New \ ﬂnd Valuable Health

& Curated... Research... Information Returned
to Participants

From 16,000+

Registered
Researchers
from 1,120+
: Organizations
Data Refinements
Data from 867,000+ Participants | _ ¢ 750+ -
from all 50 states including: g Publications

using All of Us

602,000+ Biosamples D e .
Data, such as: 700,000+ Individual DNA
O e 8 = Results Returned to 228,000+
1,958,500+ Survey Responses =3 , - . ) ’
v Diverse DNA data improves Participants, including:

disease risk scores
for more ancestries

3,900+ (~3%) with variants in
the ACMG 59 genes

Cloud-based Platform

For harmonization,
participant privacy, and
quality

108,000+ (100%) with PGx
variants impacting at least

Qe of 50+ medicines /




Major New Data Releases Every 1 to 2 Years
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Data Tiered Access Levels Enable Discovery

PUBLIC TIER

@ e Data Snapshots: Aggregated overviews of participant characteristics and data types

e Data Browser: Aggregated All of Us data including survey responses, physical measurements, data from

Available to electronic health records (EHRs) and wearables, and genomic data
Anyone
e Research Projects Directory: Descriptions of each research project within the Researcher Workbench
RESEARCHER WORKBENCH
‘ REGISTERED TIER CONTROLLED TIER
Registered researchers can access in-depth data Registered researchers with additional agreements
and a variety of research tools to conduct a wide can access the Registered Tier data plus additional
Available to range of studies. and expanded data types.
Registered N — — »
Researchers ¢ B ~ ™ % 7
\,.7 — — A\ 73_
Surveys EHRs Physical Wearables )
Measurements Genomics Health and

Lifestyle surveys
All data have been processed to protect participant privacy



All of Us Research Hub: Public Data Browser

Summary statistics of: Search Across Data Types

* EHR Data (Conditions, Drug O Type 2 Diabetes ~ ‘ FAQ ‘
Exposures, Lab &
Measu rements Procedures) Data includes 633,540 participants as of 10/1/2023.

* Genomic Variants ‘
Electronic Health Records (EHR)

* Survey Questions conditions
° Physica| Measurements Top 10 Conditions by Descending Participant Counts v
167 Type 2 daetes ot
|
F matching med type 2 siebetes meiivus witho.. [
* Open Access (no login .
. 354,400 part Dsorder due to ype 2 dateres... |
requwed) ’ Te———eal
a |
8 orcorser ofnervaus sstern ..
G |
O Renal disorder due to type 2 dia... —
o
Data Browser View Conditi 2 beripheral nevropathy due to ty I
Chronic kidney disease due to t.. _
Polyneuropathy due to type 2 d _
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All of Us Researcher Workbench: Access to Row-Level Data for Analysis

Researcher Workbench

Cloud-based platform

Graphical tools for creating
cohorts and datasets

Open to researchers at academic,
not-for-profit, and health care
institutions

Passport access model with
institutional agreements for all
researchers

No separate IRB approval
needed

All-/Us Explore the data using:

——— Gsas @ python’

RESEARCHER WORKBENCH =] ‘% @

The secure platform to analyze All of Usdat

Studio _ Jupyter

Workspaces

R ly Ace dl
: Case 1 Noteboo : Dementia Analy : Ischemic Heart : Dementia Analy : Type 2 Diabetes : Ischemic Heart
k sis from Cohort Disease Analysis sis Analysis Disease Analysis
Builder

1

ResearchAllofUs.org/Data-Tools/Workbench/



What Does It Look Like To Do an Analysis in All of Us?

A Genome Wide Association Study (GWAS) of Type 2 Diabetes

Cohort
Builder

Workspace -

= All-/Us

RESEARCHER WORKBENCH

Cohorts @

A cohort is a group of participants based on

' 0@ it
RESEARCHER WORKBENCH & @ specific criteria.
* Participant ID1

The secure platform to analyze All of Us data

Workspaces @

Create your first workspace
As you create your workspaces, this area will store your most recent workspaces.
To see all workspaces created, click on See all workspaces to the right.

All of Us
Participants

Your Cohort

Figure 1: Algorithm for identifying T2DM cases in the EMR. -
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» Concept Set
Selector

Datasets @

A dataset is a table containing data about a
cohort that can be exported for analysis.

* Participant 1D 1 LAl Med)  Labe )
Medication

'Nm‘mynnunz -+ = B2  Med? Labai
Labs

D3 Meds Laea3
Your Cohort Data About

Your Cohort

Your Dataset

~23M SNPs
~20k participants

GWAS runtime of under
1 hour

Cost under $100

Dataset
Builder

al0e (1og10 550

Jupyter
Notebook

1 GWAS using Hail in Jupyter Notebooks
2 Initializing Hail
3 Load our data

3. Environment details

3.2 Variant calls from the WGS

M st - nlread mateix_table('s

3.3 Caselcontr

aphics information




Scientific and Clinical Impact
of All of Us
On Precision Medicine



All of Us Data Leads to Impactful Health Discoveries

New discoveries in rare disease, chronic conditions, ophthalmology,

nature communications

Explore content ~  About the journal v Publish withus v

Diabetes Care

American
Diabetes
. Association.

neurology, preventive medicine and more!
Neurology™

d and highly cited
ology journal

Medical history predicts phenome-wide disease onset
and enables the rapid response to emerging health
threats

nature communications @

Article https://doi.org/10.1038/541467-024-52562-5.

Impact of population screening for Lynch
syndrome insights from the All of Us data

ORIGINAL ARTICLE | JANUARY 22 2025
Additive Value of Polygenic Risk Score to Family History for Type 2
Diabetes Prediction: Results From the All of Us Research Database

FULLLENGTH ARTICLE - Articles in Press,

uary 20, 2025

Genome-Wide and Rare Variant Association Studies of Amblyopia in
the All of Us Research Program

nature medicine a

Article https://doi.org/101038/s41591-022-02012-w

Association of step counts over time with
therisk of chronic diseaseinthe AllofUs
ResearchProgram

HGG
Advances

nature communications 8

Integrating electronic health records and
GWAS summary statistics to predict the
progression of autoimmune diseases from

preclinical stages

ARTICLE

Advanies 302

Intersection of rare pathogenic variants
from TCGA in the All of Us Research Program v6

Blaine A. Bates,'.”> Kylee E. Bates,? Spencer A. Boris,! Colin Wessman,' David Stone,! Justin Bryan,!
Mary E. Davis, ' and Matthew H. Bailey',s6.*

RESEARCH LETTER - Volume 4, Issue 1, 100535, 2025 - OpenAccess  [RRZRIOUILELLNIB NS

Association of Statin, Metformin, and Aspirin Use With Hepatocellular Carcinoma in
the All of Us Research Program

Erik Almazan*? - Raymond T. Chung 23 &

Polygenic Susceptibility to Diabetes and Poor
Glycemic Control in Stroke Survivors

Zachariah 5. Demarais, Carolyn Conlon, Cyprien A. Rivier

Sheth SHOWALL

February 25, 2025 issue » 104 (4) » https://doi.org/10.1212/WNL.0000000000210276

nd Guido J. Falcone

AUTHORS INFO & AFFILIATIONS

Santiago Clocchiatti-Tuozzo @, Daniela Renedo @, Victor Torres-Lopez, Kevin N.

Epidemiology and Psychiatric - Associations between social determinants of

Sciences

cambridge.org/eps

1000

Cumulative Publications Using All

health

and mental health disorders among

U.S. population: a cross-sectional study

S. Tanarsuwongkul, J. Liu?

, M. Spaulding’, K. Perea-Schmittle*, M. Lohman?

ofUsData .., total

Publications

0
2019

2020

2021
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Integration of Results from All of Us Data into Clinical Care

09/03/2025

Mass General Brigham Launches Genetic Test Developed in
Collaboration with Broad Clinical Labs to Predict Risk Across
Eight Cardiovascular Conditions

e Developed on genotypic and clinical data from 236,393 All of Us participants

e Integrated publicly available polygenic risk scores for each of eight conditions to develop a single,
integrated score for each condition

e Validated in participants from the Mass General Brigham Biobank

e Clinician-ordered test is now available through Broad Clinical Labs/Mass General Brigham

15



Routine Integration of the Exposome and Genomics is Essential for

Achieving Precision Medicine

Comment

https:{idoiorg 0038/ 4 576-025-00BE3-6

Integrating the genome and exposome
for precision health in Kuwait

Hamad Ali, Barrak Alahmad, Faisal H. Al-Refaei, Ahmad Abou Tayoun, Hilal A. Lashuel,
Salman Al Sabah & Fahd Al-Mulla # Check for updates

Environmental conditions of
Kuwait (extreme heat, air quality)
make it an ideal system to test
gene-environment interactions

The simultaneous collection of
exposure data along with
genomics and wearables will
enable deeper analyses at the
outset of any new cohorts

Strong data governance and

privacy principles should be
baked into cohort infrastructure

16



All of Us Discoveries: Air Quality and Cancer Risk

Ambient mean PM2.5 estimates in All of Us participant locations

2.56, 7.07
7.07. 8.86
® 886, 999
@ 999 15.05

@ HPO Location

PM2.5 exposure was associated with increased

odds for several cancers, including breast, blood,
brain, and colon and rectum cancers.

Craver et al. (2024) Cancer Causes & Control

Non-linear relationship between PM2.5 and breast cancer

Breast Cancer

0.0100

0.0075

0.0050

0.0023

a s 12
10-year mean annual outdoor PM2.5 ug/m?3

Non-linear relationship between PM2.5 and blood cancer

Blood Cancer
0.0100

0.0075

0.0050

0.0025

4 ] 12
10-year mean annual outdoor PM2.5 ug/m?®

Non-linear relationship between PM2.5 and brain cancer

Brain Cancer

0.004

0.003

0.002

0.001

4 8 12
10-year mean annual outdoor PM2.5 ug/m?®

Non-linear relationship between PM2.5 and colon & rectum cancer

Colon and Rectum Cancer

0.00075

0.00050

0.00025

4 8 12

10-year mean annual outdoor PM2.5 ug/m?
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All of Us Discoveries: Lithium Groundwater and Cancer Risk

m Estimated lithium exposure by 3-digit zip code level

0 1250 2500
L !

Lithium
level, pg/L

<23

[ 2.3t0o<4.7
[]4.7to<6.5
[Jesto<ss
[]8.5t0<11.2
[J11.2t0<14.5
[]145t0<18.3
[[]183t0<23.5
[]23.5t0<31.7
[[]31.7t0<41.8
[ 41.8t0<58.5
[ 58.5 to <90.2

[ 90.2 to <149.0

Participants, No.
[Jo

[ 1-20
[[]21-60

[]61-500
[] 501-1000
[ 1001-5000
[l >5000

Original Investigation | Environmental Health &)

February 20, 2025
Cancer Risk and Estimated Lithium Exposure in
Drinking Groundwater in the US

Jiajun Luo, PhD, MPH"Z, Liang Zheng, MD, PhD3; Zhihao Jin, MPH?; et al

¥ Author Affiliations | Article Information

JAMA Netw Open. 2025;8(2):e2460854. doi:10.1001/jamanetworkopen.2024.60854

A study of more than 25,000 All of Us participants
found that higher lithium exposure in drinking
water was related to lower incidence of cancer.

Luo et al. (2025) JAMA Netw Open. 18



New Insights into the Impact of Exposomics and Environmental Health

Goal: Assess environmental exposures and their interactions with genomic and behavioral
health factors (study in collaboration with NIH NIEHS).

This study will perform Data on environmental, onomice New research on
untargeted pharmaceutical, dietary, environment, gene, and
metabolomics on >5,600 metzgglﬁggsvgi’ITEZZZded behavior interactions will
dlverlse F;aN|c|pant to existing All of Us data drive discovery across
samples to measure "
environmental exposures. in 2026. > nealth conditions.
Raw and annotated Identifying needed
All samples analyzed by the data will be available b resources for researchers.
end of April 2025. to researchers.

Initial investigation focuses on participants with Type 2 diabetes (incident since joining All of Us)
but provides a model for future studies to follow adding more metabolomics data.

19



Polyexposure Score (PXS)

Composite score combining exposures across the lifespan
Captures broad cumulative effects of modifiable factors on health
Highlights interactions among exposures rather than any single risk

Prioritizes intervenable exposures; those that can be prevented or
treat

Examples: Occupational hazards, lifestyle risks, stressors

20

Courtesy Alison Motsinger-Reif, NIEHS



Adding New Data Types to All of Us:
Partnered Research Studies



Partnered Research Studies are Important Drivers of Discovery

These partnered research initiatives allow
researchers to leverage the program’s
resources to drive discovery by collecting
and adding new data to the All of Us dataset.

e Partnered research studies align with the program’s core
values

e These studies support new data collection or generation
and return additional value to participants

e New data will be made available through the Workbench

e Partnered research studies are externally funded

The program is building its capacity to support partnered
research studies by partnering first with NIH Institutes,
Centers, and Offices. In the future, researchers outside of NIH
will be able to propose studies.

allof-us.org/PartneredResearchStudies

Physicaj
measurements

Oy

Behavior and
surveys

N

Electronic
health
records

Incorporating partnered research study and core data will
help researchers address complex questions about how
genomic, environmental, and social interactions influence
human health.

22


https://allofus.nih.gov/funding-and-program-partners/partnered-research-studies
https://allofus.nih.gov/funding-and-program-partners/partnered-research-studies
https://allofus.nih.gov/funding-and-program-partners/partnered-research-studies

Current Partnered Research Studies: Enabled by All of Us for NIH Institutes &
Centers

Platform Enables Fast Access to Research-Ready Participants
/ World’s largest study of \ f National Eyes On Health \
':%é iti isi iti @ Eve Eyes are the window to the body, and we will

Nutrition for precision nutrition! ‘
Precision Health  Exploring how personalized diets can Institute  capture ocular images from 5,000 A/l of Us
soratie e e ea . improve health and prevent chronic diseases WATIONAL INSTITUTES OF HEATH  parrticipants to enhance researchon
through the study of diet and physiological cardiovascular, neurological, and behavioral
responses in at least 8,000 people. health.
] . Data Collected and Released
National News Spotlights
= N am Color Fundus Optical Coherence  Optical Coherence Tomography
' = r - '—‘ i Photo Tomography Angiography

©CBS NEWS J

SUNDAY

« g
MORNING ——:ﬁ‘ Fp¥Eay
\ % “E‘ . Watch the.Video / \

/

[ e Studying influences of environmental NI Understanding connections between
Fremetansiee - axposures on Type 2 Diabetes "™ health factors and behavior
Investigating how genetics and environmental factors Exploring the mind of 36,000 All of Us participants
influence type 2 diabetes in 5,600 All of Us O through four game-like cognitive tasks, supporting
participants, one of the most costly and prevalent researchers in making connections between 23

chronic health conditions in the country. — cognitive function, health factors and behavior.


https://www.cbs.com/shows/video/jUYoj2ecHv0sUzg9gY4PVrDltR5952w_/

Working Together



Working Together to Accelerate Research and Global Health Impact

There are >50M participants internationally in more than 100

Global Alliance cohorts participating in the International Health Cohorts 4 H D I
for Genomics & Health Consortium f X

N Sweden OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS

ey 1023000
Denmark (6450 000) ( )
(5698 000)

Finland Global Genomic
(950000) 7* Medicine Collaborative

lceland Estonia
S (1600000 Iran s
P Netherlands (842000) (230000)  (3045000)
! (2380000) Germany (190000)

A
us Switzerland (6 842 000)

(11811000) France '
(810000) lsrael Japan (757 000)
(180000)
D - ~ M Guinea-Bissau Ku:_?a (1097000)
A& i . (150000) aiwan (1119 000)
| IARVANE (160000) Malaysia (107000)
- ‘ Saudi Arabia L
India 5
International Health Erazll Kenya ,—-""_@ 162000) (381000) ‘E“—‘Em DATA
Cohorts Consortium {1500'3} (220000) e BIOSPHERE
o Singapore
& (10000}
I
1 <100000 / Indonesia (39 000)
O 100000-249 000 f( South Africa
I 250000-999 000 Chile (480000) v 25
M -1 million {90{]0} g
Il Multicountry 3 897000 Manolio et al.. (2020) The Lancet



Opportunities for Global Exposome and Human Health Research

 Align to shared standards and data models (phenotypes, exposures, exposome)

Set up a federated node or trusted research environment for cross cohort
analysis

Define priority themes — e.g, heat, air quality, occupational exposures

Share methods and tools

Build talent and capacity

Convene the community 2



Opportunities for International Collaboration

KEYSTOME 71" SYMPOSIA

Acelerating Life Sciomos D

Closing the Data Gap in Global Genomics, Medicine & Population Health
(D2)
April 27-30, 2026 | Herrenhausen Palace, Hannover, Germany
Geoffrey 5. Ginsburg, Michéle Ramsay, Lyndon Mitnaul and Naomi Allen

Scholarship Deadlne: Jan. 8, 2028 | Short Talk Abstract Deadline: Jan. §, 2028 | Poster Abstract Deadline: Apr. §, 2028 | Early Registration Deadline: Feb. 28, 2028

Join the Researcher Workbench

Strengthen US-European scientific relationships: 230+ International
e Data harmonization & common data models Data Access _
e Standards development Agreements Signed

e Joint research projects

Leverage All of Us Data to Advance Bold, Innovative Research:
Discovery and Validation Opportunities

Sample Language:

httpS//bltIV/43E|Qa5 About the All of Us Research Program

The All of Us Research Program is a historic effort to gather data and biospecimens from at least 1
million people living in the United States, with the goal of accelerating research and medical
breakthroughs and enabling individualized prevention, treatment, and care. 27



https://bit.ly/43EjQa5

AllofUs.NIH.gov

- JoinAllofUs.org

l ResearchAllofUs.org

Thank you!
0600 O oinAlofUs

........

® Public Service

Recognition Week
May 3.9, 2010

» @Public Service Becaugg ‘k

h(»{[’)f u// ,,(‘ Ue / & - S

Thank you to our 870,000+ participants!
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