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Life Course Approach to Radiation Exposure
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New ways to model high-
dimensionadl data.

Expand fraditional epidemioclogical
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Workflows for Al Ready Data and Al for

Data Harmonization
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ntegrated Electronic
Health, Administrative, and
Population Data
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Computational tools enabling decision making for risk
assessment, prevention, and treatment

Easy management of large amounts of
heterogenous and siloed sensitive information

« Assessment of longitudinal trajectories of
radiation exposure from residential radon,
medical treatments, and occupational
exposures.

« |dentification of geographical areas at risk for
high residential radon exposure

R

ey
ENVIRONMENTAL.

e 0 DATA N\
A x. lﬁh'

R RA

» Data-driven tools to guide decision making in the
clinic and community
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N Real World Evidence:
MOSSAIC Al for Near Real-Time Health Surveillance
Vel Ocares g Sl Do Cove ri ng 480/0 Of '[he US Popu | a'tion

Surveillance Epidemiology End-Results (SEER) Registries AUtO-EXtraCtlon from PathOI()gy Reports

> 850,000 Diagnoses Annually
Accuracy: Auto-coding of 23-27% of path reports (N ~

230,000) with > 98% accuracy across all data elements.
=Phenotype classifications:
= Site = 70 categories
= Sub-site = 324 categories
= Histology = 626 categories
= | aterality = 7 categories
= Behavior = 4 categories

Seattle/Puget Sound

Greater California**

California Department
of Public Health

Greater Bay**

Production implementation Hierarchical Self Attention Model

(HiSAN) with Deep Abstention:
o i =Total 16 registries (additional 4 since March 2022; ~31% of US
e M 2 population)
hitps://seer.cancer.gov/registries/ =Default as part of any new DMS installation, regardless of SEER
affiliation
Decision Making Tool Built into SEER Data =5+ new registries anticipated in 2023/2024
Management System (2021) =Testing phase with the Veteran's Health Administration
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Real World Evidence:
Clinical Decision Support with EHR Data
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Interoperable Al Systems at Scale:
Bringing Compute Closer to the Source

Rapid Data Integration while Protecting Private Information
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The National Al Research Resource (NAAIR) Task Force
National Childhood Cancer Reglstry
DOE ASCR Biopreparedness (BRaVE) Funding

Our current Trusted host

New New implementation . _ ]
Jersey Mexico Differential privacy
e Cross Silo

| « “Epsilon Indistinguishability”
Horizontal

Model Centric — Need

for Cooperative Agreement
between institutions/
participants

Privacy/accuracy tradeoff

e

High privacy High accuracy

Innovation: SEER data make us completely innovative in this space. We can design and test
¥ OAK RIDGE solutions for real-world application at population scale.
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MOSSAIC Computational Workflows
Rapid Response for Health Surveillance

Federated Learning for extracting Downstream
Standard data processing workflows across common data elements Analysis
— siloed systems for preparing unstructured text
N
Silo A = L
"0 AR Portable Data Engineering bardi V| Malignancy Mlj—
P— Phenotype
—— <xml bl N £ Classification W
SiloB |- . ! 1% _E Pediatric s R
— '7 @ '-; Cancers o
—— s S — N S Repotiye . |
Silo C [ @ // @+ DuckDB ﬁﬁ"“ aﬁ::m g 5 E p— S =
Process NAACCR formatted XMLs and . S Recurrence ] —
HL7s + other source files NLP Pre-Processing N . B
SiloD 9 Metastasis R
In Production In Production
Privacy In Production
Preserving FL: In
: : R&D
Available Deep Learning In Progress:
Tools Multimodal/longitudinal
MT-CNN, MT-HiSAN, DNN, Phrase Level Attention
Clinical BigBird, DNN, Tools for Bias
PathBigBird, Deep Detection, Exposomic Data RO
- o : : ; S FrESCO
Abstaining Classifier Linkage, Privacy Preserving NER
FL’ Synthetlc Clinical https://github.com/DOE-NCI-MOSSAIC
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- C-HER

CENTRALIZED HEALTH AND
ENVIRONMENTAL REPOSITORY

Heidi Hanson, Josh Grant, Maggie Davis,

Metadata and data storage: Metadata is captured with Prefect, which has been

integrated with the Centralized Health and Environmental Repository (C-HER) tools. This
provides dynamic metadata extraction and ensures robust error handling, making
metadata documentation reliable and scalable. Data security is ensured with encryption
for data at rest and in transit. We implement strict access controls and authentication
measures to safeguard our data.

Raster Data

- Satellite images, aerial photographs, and
derived raster products

Vector Data

roads, and points of interest
Tabular Data

- Meta data, user information, analytical
results, modeled data

| arge Source Files
- Raw data files sored in MinlO
D In ion

- The code used to ingest the data is also
stored in the database, allowing us to
quickly refresh data and identify issues

- Geographic features such as boundaries,

The C-HER Ecosystem utilizes
Raw data Open-Source software such as
collection MinlO, PostgreSQL, Prefect, and

FAIR data Python. The goal of the project is
el sl to optimize the reuse of data, thus

the C-HER ecosystem adheres to

Data QA/QC principles of findability,
validation accessibility, interoperability, and

reusability (FAIR).

medh mhealth @msdh msociodemographic
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Data Quality Assurance: Regularly validate data using automated
tools and manual checks to ensure accuracy and reliability.
Document all QA-QC procedures and maintain logs of all data
checks.

Ethical Concerns: We consider and address privacy concerns for
data that is potentially identifiable. We ensure that data usage
complies with all applicable laws and ethical guidelines.




C-HER Serves as the
foundation for modeling
exposures

Example: Indoor Radon

%

C-HER Protocol for Al Ready Data

data harmonized at H3
Level 8 grid cells ~
= 0.737 km?

Radon data
420057 Population density “#8s;  Temperature

e Soil characteristics “™  Precipitation
/e, Uranium, thorium, s, Elevation
potassium content 45555 Depth to groundwater
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ZCTA level housing Characteristics
Individual test results with ZCTA information

Percent using wood heating fuel
0000000 - 0.029657

0 0029658 - 0.083333

I 0083334 - 0,154864

I o 154365 - 0.256694

I 0256695 - 0.463954

[ ] Census Tracts

Low spatial resolution geologic, soil, and

other data

Percent Clay
I <= 11 78 percent

B> 1178 and <= 2356
[ > 23.56 ana <= 35.34
I > 35 34 ana <= 47.12

- o7 zana<=560 |

Heechan Lee, Dakotah Maguire, Jeremy Logan, Shaheen Dewji, Greeshma Agastha, Heidi Hanson
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25+ years of multimodal exposure
. MOSSAIC
data linked to cancer records o &

. CENTRALIZED HEALTH AND
ENVIROMMEMNTAL REPOSITORY

LexisNexis Residential History data

e 11 SEER registries have been linked
#3.2 million individuals diagnosed
rom 2005 - 2022)

e 15 SEER registries should be linked by
the end of 2023

e Residential history constructed for
Louisiana and expected to be
expanded to all linked registries this ‘
year y -

e High quality data from 1995 — 2020

* 83% are geocoded to the point
location
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“Electronic Health Record informed Lagranglan method for precision public Health
(EHRLICH)” will be a set of new computational capabilities developed to enable the rapid
assimilation of real-world data for digital twins of population level biological threats.
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Interoperable Al Systems at Scale:

Bringing Compute Closer to the Source
Rapid Data Integration while Protecting Private Information

Alternative approach:
synthetic data generation
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Data-Driven

High-Fidelity Synthetic
Characterizations of Agents

! ' Populations
and their Environments
Comorbid Conditions that Increase Accute Identification of Populations at
Susceptibility to Disease Risk
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PLACING A PULSE ON
POPULATION HEALTH

/\/ Identify existing
[ggﬁ:ﬁ: = @ |J patterns and
@ . u— anomoly detection

Predict patterns
Synthetic Data relating to
Generation environmental

exposures

High-performance

Privacy

%8 computing for
. modeling
Preserving Al Nl and simulating % C-HER

health outcomes CENTRALIZED HEALTH AND
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