B R I c S Biomedical Research
Informatics Computing System

PDBP NATIONAL INSTITUTE OF
Parrmont's Hisease NEUROLOGICAL
Binmarsers Progeam DYISORDERS AND STROKE



BRICS | it g systen Logistics
Audio/Video Please keep your microphone muted
Recording  Today's seminar will be recorded

* Will be posted on the BRICS website:
https://brics.cit.nih.gov/

Break  There is one (15) minute break midway through
today’s seminar
e Scheduled for 10:20-10:35 am

Questions &  We encourage your participation today

Comments » Please use the chat for questions & comments.
The chat will be monitored throughout today’s
seminatr.

e There will also be time after each speaker and at
the end of the seminar to ask live questions.

Learn more about BRICS at: https://brics.cit.nih.gov
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Speaker(s)

9:00-9:10 Logistics Alison Garcia
Introduction Dr. Matthew McAuliffe
9:10-9:40 Innovative approach to clinical trials research: The NIH Dr. Dominic Nathan

BRICS Unified platform

9:40-10:00 BRICS: Data Science Platform for Accelerating Discovery Dr. Matthew McAuliffe
10:00-10:20 BRICS: Advancing FAIR Data Principles and NIH’s 2023 Dr. Olga Vovk

Data Sharing Plan Dr. Henry Ogoe
10:20-10:35 BREAK
10:35-11:00 NIA Use Case Fatima Irfan

API Query Tool- Using Python/R Dan Gillis
11:00-11:20 FITBIR Use Case Dr. Nsini Umoh
11:20-11:40 PDBP Use Case Andrea Lutz

PDBP Google Cloud Migration Kristine Treece
11:40-12:00 Questions & Closing Remarks Alison Garcia

Dr. Matthew McAuliffe
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Chief, Scientific Application Services (SAS)

Dr. McAuliffe has been at NIH since 1998 and is currently the Chief of
the Scientific Application Services (SAS) section in the Office of
Scientific Computing Services (OSCS). He provides computational
and engineering expertise to a variety of clinical and biomedical
informatics activities at NIH and is committed to supporting data
sharing and making data FAIR (Findable, Accessible, Interoperable,
and Reusable). He leads the development of the Biomedical
Research Informatics Computing System

(BRICS) (http://brics.cit.nih.gov/) which is a comprehensive data
informatics system designed to efficiently collect, validate, harmonize,
and analyze research datasets.

In addition, Dr. McAuliffe strives to advance and empower scientific
imaging research in the NIH intramural program, to this end, SAS has
created and continues the development of the successful Medical
Image Processing Analysis and Visualization application

(MIPAV: http://mipav.cit.nih.gov).

Learn more about BRICS at: https://brics.cit.nih.gov
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® GOVERNMENT SYSTEMS
GOVERNMENT INITIATIVES

National
Database for
Autism
Research
(NDAR)

Federal Interagency Traumatic Brain Injury

Research Informatics System (FITBIR)

Parkinson’s Disease Biomarker Program

(PDBP) ‘Q.
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pian for Data AV) : : S
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System Medicine (CNRM)
Common Datg
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(CDE TF) Clinical Informatics System for Trials and

Research (CiSTAR)
Trans-NIH
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National Trauma Institute (NT1) ol
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e g System BRICS Statistics Across
Instances
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Close to

300+ 300K TM+

VIRTUAL RESEARCH RESEARCH RESEARCH
SERVERS STUDIES PARTICIPANTS RECORDS

Learn more about BRICS at: https://brics.cit.nih.gov
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Data fabric (Single BRICS instance): a data fabric is a single
environment consisting of a unified architecture, and services or

technologies running on that architecture, that helps organizations manage
their data. The ultimate goal of data fabric is to maximize the value of your
data and accelerate digital transformation

Data mesh — Ecosystem (multiple BRICS instances, Other Repos):
Data mesh emphasizes data decentralization, autonomy, and
productization. It's ideal for complex, large-scale data ecosystems where
multiple domain teams must work independently and share data products.
(RAS, FHIR, CDE, GA4GH —-DRYS)

Data lake (Meta Study) a centralized repository that allows you to store all
your structured and unstructured data at any scale. You can store your
data as-is, without having to first structure the data, and run different types
of analytics—from dashboards and visualizations to big data processing,
real-time analytics, and machine learning to guide better decisions.

Learn more about BRICS at: https://brics.cit.nih.gov
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Mesh And Fabric

FITBIR PDBP cdRNS eyeGENE NIA NINDS GRDR BRICS Intramural

Accounts Accounts Accounts Accounts Accounts Accounts Accounts Accounts

ProFoRMS

ProFoRMS ProFoRMS ProFoRMS ProFoRMS

Subject Mgmt. Centralized Global Unique Identifier (GUID:PPRL) Subject Mgmt.

Shared Data Dictionary Data Dictionary Data Dictionary Data Dictionary
Data Repository

Data Repository Data Repository DEICNREIo]I0]3M  Data Repository

Query Query Query Query Query
Meta Study Meta Study Meta Study Meta Study Meta Study
& o ] & & & & &
oot On Premise

On Premise Cloud On Premise On Premise On Premise On Premise

Datatypes: Phenotypic, Imaging, and Omics

Mational Center for i i .
m Learn more about BRICS at: https://brics.cit.nih.gov
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Interactive exploration of BRICS Studies,
CDEs and Forms across all BRICS instances

« CDRNS, FITBIR, NEI, PDBP, etc.

Find common FORMS / CDEs and explore
how they’re used across instances

*  Which studies use common forms/CDEs
» See study participant demographic
information by form/CDEs

Match CDEs through UMLS codes across
instances

* Find CDEs with matching UMLS codes and
see commonality / subject demographic
information across instances

Mational Center for ) ) )
NIH Instiutes m Information Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy
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Dominic E. Nathan, PhD
Informatics Core Director
Military Traumatic Brain Injury Initiative

Dr. Dominic Nathan currently serves as the Bioinformatics Director for
the Military Traumatic Brain Injury Initiative (MTBI2), [as a contractor].
Dr. Nathan manages inter-agency collaborative research information
systems and resources to support MTBI2 and NIH research, clinical
trials, and various repositories; where he has developed informatics
infrastructure and tools and in an accelerated timeline to meet critical
needs. Dr. Nathan completed post-doctoral training at Walter Reed
National Military Medical Center, the Uniformed Services University of
the Health Sciences and the NIH. Dr. Nathan is an adjunct professor at
the USUHS and a research collaborator at the NIH. His past non-
academic experience includes developing and managing an enterprise
IT program for a fortune 500 company, and managing a stroke research
lab at the VA. Dr. Nathan serves on several national and international
biomedical engineering advisory committees, and he is a reserve officer
in the US Public Health Service Commissioned Corps. Dr. Nathan’s
research interests are in advancing translational clinical research and
applications.
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NIH Institutes Information Learn more about BRICS at: https://brics.cit.nih.gov
of Health

Technolagy



B R I c S Biomedical Research
Informatics Computing System

PDBP NATIONAL INSTITUTE OF
Parrmont's Hisease NEUROLOGICAL
Binmarsers Progeam DYISORDERS AND STROKE



Biomedical Research

B R I CS Informatics Computing System DI S C I a.l m er

“The presenter has no conflicts of interest to disclose. The views,
information or content, and conclusions presented do not
necessarily represent the official position or policy of, nor should any
official endorsement be inferred on the part of, the Uniformed

Services University, the Department of Defense, the U.S.
Government, Department of Health and Human Services, National

Institutes of Health, or the Henry M. Jackson Foundation for the
Advancement of Military Medicine, Inc.”

Learn more about BRICS at: https://brics.cit.nih.gov
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landscape within the NIH

* Emphasis on practical applications for direct care/treatment

« Very diverse and rich areas of clinical trials
« Growing number of disparate data sources
« Large amounts of data
* Increasing burden (admin, support, regulatory resource, financial
cost)
* Increasing use of Al and multi-modal analytics

e Systems:
« Multiple siloed, localized systems (institutes, centers and labs)
» Disparate and unequal resources
» A uniform solution across the NIH is absent

» Data collection practices are highly variable, and curation is not
emphasized

e Limited ROI for research investments

Mational Center for ) ) )
N|H Institutes Information Learn more about BRICS at: https://brics.cit.nih.gov
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problem?

» >70% of researchers have tried and failed to reproduce another scientist's
experiments **

* >50% have failed to reproduce their own experiments **

» Best-known reproducibility analyses, from psychology and cancer biology,
found rates of around 40% and 10%, respectively **

If you torture the data long enough, it will confess to anything
~ Ronald Coase

**Baker, M. 1,500 scientists lift the lid on reproducibility. Nature 533, 452—454 (2016). https://doi.org/10.1038/533452a

Center for

stitutes Information Learn more about BRICS at: https://brics.cit.nih.gov

Technolagy



http://www.nature.com/news/over-half-of-psychology-studies-fail-reproducibility-test-1.18248
http://www.nature.com/nature/journal/v483/n7391/full/483531a.html

BRICS | Fmte sy The NIH is leading the way
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PLANNING EXECUTION CLOSE OUT

HYPOTHESIS/GOALS DATA COLLECTION ANALYSIS STORAGE
DATA TO BE COLLECTED QA/QC PUBLICATION

DATA ACCESS

COLLECTION INSTRUMENTS

EXECUTION CLOSE OUT

ANALYSIS STORAGE

PUBLICATION

DATA COLLECTION

QA/QC
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Rethinking Protocol Design:
Emphasis on Curation

EXECUTION CLOSE OUT

DATA COLLECTION ANALYSIS STORAGE
QA/QC PUBLICATION

B R I c S Biomedical Research
Informatics Computing System

PLANNING

HYPOTHESIS/GOALS

DATA TO BE COLLECTED

DATA ACCESS

COLLECTION INSTRUMENTS

Standardized

QA/QC

Data
Query/Data
Access
Control

Data
Management Audit Trails DOl
Plan
Regulatory Data
Management Query/Data
Access
Control
DEE]
Dictionary Publication Access
Tracking Control
Data Maximize
Access Plan Electronic

Maximizing
electronic
data
collection

MNational Center for
N I H Institutes N I H Information
of Health Technolagy

Data

Management

Learn more about BRICS at: https://brics.cit.nih.gov
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BRICS | [imeinfeer Platform options

Features/Capabilities

Burden (financial, administrative, support, user)

Mational Center for ) ) )
NIH Instiutes m Information Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy
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‘ Computing System (BRICS)

» Collaborative NIH CIT, NIH NINDS, DoD platform
» Secure comprehensive web-based electronic data capture, storage, analytics and sharing platform

» Defined and documented data structures, conforms to NIH CDE guidelines for data collection and
harmonization

» Fast Healthcare Interoperability Recourses (FHIR)

« Available API for more dynamic data analysis including Al and ML applications.
* Role based permissions and access

 Fulfills regulatory compliance needs

 Inbuilt subject management capabilities

 Ability to import and host any data

« BRICS is un-branded and un-associated with a particular disease or organization, it is highly
customizable

« 21 CRF Part 11 compliant, and meets other federal regulatory requirements for clinical trials
research

 Ability to pull data from CRIS via BTRIS

Mational Center for ) ) )
N|H Institutes Information Learn more about BRICS at: https://brics.cit.nih.gov
o 4

Technolagy

f Health



BRRAS | o s sopsen BRICS Tools

Plug & Play Components for the Full Research Lifecycle

BRICS offers researchers a secure platform and a suite of web-based and downloadable
tools that can be shared across disease categories or deployed and branded independently,
depending on the needs of your program.

Data Mapping & Transformation Data Dictionary

Tool that translates data into CDEs Intelligent clinical research data dictionary
used by BRICS to prepare for that supports cross-system exchange
validation

Data Repository ProFoRMS

Functionality to define and manage studies u Module for electronic data capture, subject

and contribute or store data management, and scheduling

Meta Study — Global Unique Identifier
Workspace that aggregates data and 3 Cross-study Privacy Preserving Record

metadata across studies for reference Linkage System (PPRLS)

Continues...

Mational Center for ) ) )
N|H Institutes Information Learn more about BRICS at: https://brics.cit.nih.gov
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Query

Tool enabling filtering of submitted
data using data elements and form
structures

BRICS Imaging Tools

Enables quantitative analysis and
viewing of medical images, such as
PET, MRI, CT, or microscopy.

Account Management

Create, approve, and manage user
accounts.

BRICS Tools

Clinical Trials Management System
(CTMS)

Management of Clinical Trials by
enabling insight into trial performance.

Forum

Discussion board for account users for
posting messages, interacting with
each other, and discussing various
topics

INET

Application for assigning new training,
tracking current training, licenses and
compliance.

Specimen Tracking and Management System (STAMS)

STAMS provides the path to container storage locations (e.g. freezer) that guides the user to the
specific container and sample.

Learn more about BRICS at: https://brics.cit.nih.gov

MNational Center for
N I H Institutes Information
of Health Technolagy
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BRICS

1. Collection occurs via electronic case report
forms (eCRFs/eforms)
2. E-forms:
« Standard forms
* Non-standard/unique forms
3. Includes PROMIS library and measures (CAT
assessments)
4, In built workflow for QA/QC — individual form
locking
Full audit trail for data collection
Output data in PDF or CSV format
Clinical data (Direct pull from BTRIS)
« Consent information
e Subject demographics
» Clinical data — assessments, labs, etc.
8. Offline data collection capabilities

NOo O

Learn more about BRICS at: https://brics.cit.nih.gov
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Form Structure Example
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Subject
Profiles Master

List

Scheduling

Subject

Management

Randomization

Electronic

signature

. capture
Assignment Sl

Screening

Mational Center for . . .
NIH Institutes m P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy
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Informatics Computing System

OP5 Headache Assessment. Dr. James Hope '
_

OP5 Headache Assessment Dr. James Hope
T Spine Scan Dr. Sarah Summers

Learn more about BRICS at: https://brics.cit.nih.qov
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Informatics Computing System

Mational
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BRICS | [imeinfeer Samples Management and
tracking

Informatics Computing System

Option to link samples and clinical data.

Mational Center for . . .
NIH Institutes m P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy




BRICS | tomimeers Samples Management
and Tracking
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MedDRA Integration

CTCAE Integration

Mational Center for . . .
NIH 3 m P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy
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Informatics Computing System
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Mational
NIH Institutes Learn more about BRICS at: https://brics.cit.nih.gov
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BRICS ‘ Biomedical Research Randomizatlon process

Mational
NIH Institutes Learn more about BRICS at: https://brics.cit.nih.gov
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Informatics Computing System

Mational Center for ) ) )
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BRICS

Change in perspective - protocol development — emphasis on data
curation

Optimal solution maximizing ROI — NIH government solution

BRICS demonstrates practical applications of research best practices
Many mature tools (data dictionary, access control, in built QA/QC, etc.)
Ability to share data with industry harmonization practices

Robust data management capabilities and access control

Intuitive features and user interface

FHIR, API — Al/ML support

Truly unified platform

Learn more about BRICS at: https://brics.cit.nih.gov
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Desired Characteristics For Repositories NOT-OD-21-016

This supplemental information is intended to help researchers choose data repositories suitable for the
preservation and sharing of data (i.e., scientific data and metadata) resulting from National Institutes of
Health (NIH)-funded and conducted research. NIH promotes the use of established data repositories
because deposit in a quality data repository generally improves the FAIRness (Findable, Accessible,
Interoperable, and Re-usable) of the data.

Desirable Characteristics for All Data Repositories.
The characteristics in this section are relevant to all repositories that manage and share data resulting
from Federally funded research:

A. Unique Persistent Identifiers ll. Additional Considerations for Repositories
B. Long-Term Sustainability Storing Human Data (even if de-identified)

C. Metadata

D. Curation and Quality Assurance A. Fidelity to Consent

E. Free and Easy Access B. Restricted Use Compliant

F. Broad and Measured Reuse C. Privacy

G. Clear Use Guidance D. Plan for Breach

H. Security and Integrity E. Download Control

|. Confidentiality F. Violations

J. Common Format G. Request Review

K. Provenance

Mational Center for . . .
NIH Institutes m P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy



https://grants.nih.gov/grants/guide/notice-files/NOT-OD-21-016.html
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Committed to compliance with Findability, Accessibility, Interoperability,
and Reusable (FAIR) principles for scientific data.

Findable _Persistent | p: h metadata Indexed data PIDs in
Identifiers (PIDs) repositories metadata
QK o EENC
iD v =

Accessible Standard Open, free Avthentication, Metadata is always

protocol where necessary available
o< | B8 oo

Vocabularies Linked

Communications

@& protoco ’{E

Interoperable Vocabularies
are metadata
a - A FIR 0 |
a’a MY | &%Fe et

Metadata have Usage license Provenance
Multiple

BB P53

Community
standards

Learn more about BRICS at: https://brics.cit.nih.gov
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Trans parency Public evidence of the repository services offered.

“ Res pon sibil |ty Commitment fo provide high quality services.
User commun Ity Focus on the uses of the data and services offered.

Sustainabil |ty Capability to support long-term data preservation & use.

Technology Commitment to infrastructure fo support operations.

Learn more about BRICS at: https://brics.cit.nih.gov
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Tools

Learn more about BRICS at: https://brics.cit.nih.gov
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| BRICS Major Capabilities

Automated DAC and Biospecimen

Provides a fully functional Data ) Review Access Committee (BRAC)
1 Dictionary that supports Common support
Data Elements (CDEs) and
automated curation using the CDEs Deployable on prem servers as well as
as well as Unique DEs. 6 the Cloud.

a. OMOP 6.0 version

b. BTRIS support _ _
c. FHIR resources/profiles Electronic data collection (eCRF —

4 ProFoRMS) that is 21CFR part 11
compliant. Provides access to

Supports FHIR connectivity/data — PROMIS tools, PSR, offline
2 Prototype using HAPI server. collection ...
Translation/mapping tool source data
Core Trust Seal certified — (FITBIR, 8 to BRICS instance data consistent
3 working on NEI commons) with CDEs
Data types supported: phenotypic,
Uses a hashcode ID system (PPRL), O imaging, omics

4 called the GUID, to support de-
identified data collection across data
types and studies

BRICS systems supported:
https://brics.cit.nih.gov/partners

Mational Center for ) ) )
N|H Institutes Information Learn more about BRICS at: https://brics.cit.nih.gov
o 4
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https://brics.cit.nih.gov/sites/default/files/styles/pdf/brics_and_fair.pdf
https://brics.cit.nih.gov/sites/default/files/inline-files/21cfr11compliance.pdf
https://brics.cit.nih.gov/partners

Bi dical Re h °
BRICS | Jmo s The Comprehensive Toolset

BRICS Tools | Plug & Play Components for the Full Research Lifecycle

BRICS offers researchers a secure comprehensive platform and a suite of web-based and
downloadable tools that can be shared across disease categories or deployed and branded
independently, depending on the needs of your program.

Data Mapping & Transformation Data Dictionary

Tool that translates data into CDEs Intelligent clinical research data dictionary
used by BRICS to prepare for that supports cross-system exchange, CDEs
validation

Data Repository ProFoRMS

Functionality to define and manage studies u Module for electronic data capture (EDC),

and contribute or store data subject management and scheduling, etc, (21

CFR part 11 compliant)

Meta Study Global Unique Identifier
Workspace that aggregates data and Cross-study Privacy Preserving Record

metadata across studies for reference Linkage System (PPRLS)

Introducing BRICS | BRICS (nih.gov) Continues. ..

Mational Center for ) ) )
N|H Institutes Information Learn more about BRICS at: https://brics.cit.nih.gov
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Query

Tool enabling filtering of submitted
data using data elements and form
structures

BRICS Imaging Tools

Enables quantitative analysis and
viewing of medical images, such as
PET, MRI, CT, or microscopy.

Account Management

Create, approve, and manage user
accounts.

Clinical Trials Management System
(CTMS)

Management of Clinical Trials by
enabling insight into trial performance.

Forum

Discussion board for account users for
posting messages, interacting with
each other, and discussing various
topics

INET

Application for assigning new training,
tracking current training, licenses and
compliance.

STAMS: Specimen Tracking And Management System

Provides the path to container storage locations (e.g. freezer) that guides the user to the specific
container and sample.

Introducing BRICS | BRICS (nih.gov)

Learn more about BRICS at: https://brics.cit.nih.gov

MNational Center for
N I H Institutes Information
of Health Technolagy


https://brics.cit.nih.gov/intro
https://brics.cit.nih.gov/intro

BRICS | Jmo s Public and Portal Access

BRICS programs can create a public-facing landing page that provides access to a login
portal for authorized customers.

Public Landing Page Portal Login Page

Controlled Access Portal

Mational Center for ) ) )
NIH 3 P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy
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] L]
] ]
=-= o=

PROMIS FHIR

Study Data

GUID Identifier
oen

ProFoRMS

System Overview

1y

DOls ODSS(DataCite)

System (eCRF+)

_8 One Way Hash

o —
a

GUID Server

GUID Database

GUID Generator Tool

GUID lIdentifier
0e0

T Validate Data
Elements

Restful API

Data chtl.onary |
NINDS CDEs/Unique DEs

Validation Tool

Validate Data
Elements

One Way Hash

——

Study Data

@ y g
__ B < - Raw Data
Repository

Data Package
Upload

Data Package
Upload

Generic System
(eCRF)

Repository Data Access
Manager
Upload Tool Query Tool Download Tool
DATS 2.2
MetaModel Query Results
User GUI or @ Data Package
Python - Jupyter Download
Notebook
4_
EE—
—
FHIR Bulk
Data
[ ]
aIn
= Meta Study
FHIR

Learn more about BRICS at: https://brics.cit.nih.gov
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Submission/Data Sharing Dataflow

Shared Locally
(User roles)

Capture Private

NEUROIMAGING

BIOSAMPLE
GENOMICS

ASSESSMENT DATA

Mational Center for ) ) )
NIH 3 P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy
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BRICS

Privacy Preserving Record Linkage (PPRL)
Global Unigue Identifier System (GUID)

[1] Johnson SB, Whitney G, McAuliffe M, Wang H, McCreedy E, Leon Rozenblit L, Evans
CC. Using Global Unique Identifiers to Link Autism Collections. J. Am. Med. Inform.
Assoc., Vol. 17, No. 6, 689-695, 2010. PMCID: PMC3000750.

Global Unigue Identifier System Helps researchers

» Creates unique random subject * Aggregate data for specific
identifiers without exposing study participants over time
personally identifiable and space
information (PII)

* Protects privacy of each
research participant

e Associates participants across
data types and studies

Learn more about BRICS at: https://brics.cit.nih.gov




BRICS | Pt e New Functionality
Intramural Centralized PPRL

S o S o o

O T
s

T E L A |

NIH Centralized GUID Server

GUID
Database <

GUID Server

GUID Database [T -

GUIDa + Hashes

"

GUIDb + Hashes

GUID Generator Tool

Encrypted

Mational Center for ) ) )
NIH 3 P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy
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Data store for primary and secondary
research data

Meta-Study

The

Meta Study module's main use cases are:

1. Meta Analyses:

Facilitates aggregation of data from
different studies within the BRICS
Repository module for meta-analyses
Accommodates upload(s) of data external
to BRICS to be included in meta-analyses.

2. Data Store (Data lake):

Facilitates storage of data from studies that
do not have requirements to upload data to
the BRICS Repository module.

Supports the NIH Data Management and
Sharing Policy

NOTE: data stored inside of the Meta
Study Data Store will not be validated or
stored in the Data Repository module and it
also will not be queryable.

MNational

Center for
Institutes Information
1 Technolagy

of Health

Learn more about BRICS at: https://brics.cit.nih.gov




BRICS | mihesnes Digital Object Identifiers

(DOIs) (ODSS\DataClite)

Makes research more effective by connecting research outputs and
resources—from data and preprints to images and samples

Connecting data and publications supports:
 Research validation
e Data Reuse
«  Metrics

Mational Center for . . .
NIH Institutes m P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy
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FITBIR/PDBP Biosample
Workflow

Personas: Key:
v S Personas: o || Kex
Site Collection *  Public
g p— V- -§ . Participa_nts (enrolled and ® Data
] prospective) Contribution
Researcher * Healthcare Professionals
Provide biosample * Researchers Data
with GUID attached Provide clinical «  Community Access
data with GUID *  NINDS Staff
attached
Biorepositories Provide FITBIR/PDBP 4—» Federated Sites
" 4 biosample data - Provide/ Additional
losen > Data Dictionary Query/ Repositories
View
Additional . —— pam
MEposiCrizs Provide material Data Contribution
transfer agreement
information
5 Biosample Approve
sent o 7 View Request
Request for Request [ )
U 6  biosamples
" ¥ v
Researcher |
BRAC/DAC

Matic |
N|H National
of Health

Center for
N I H Information
Technolagy

Learn more about BRICS at: https://brics.cit.nih.gov




BRICS | [mtatee e Validation/Submission Tool

Validate and Upload Tool (Submission Tool) - JavaScript Application

I o Getting started and need help? Download the Submission Tools User Guide (pdf)

e More universal

Validntion Tool Uploncl Tool i m p I e m e ntati O n -

From Java

ADAPTDemographics.csv ‘ Choose Files Load Files
To upload file with altached/associated files, choose ‘Upload Directory’ \] aVaS C rl pt
Files 1 1
@ - « Validation at
I o Hidden files will not be displayed on this table. Exp: DS_Store, Thumbs db, desktop. Click on a validated file from the list to view its warnings and/or errors. C D E I I d

Form level

Working Directory

Upload Files ~ |

Io Color Legend Requires Validation ] Valid il Exciuded | Error m

| Include Files H Exclude Files | Searcn:v:

% STRUCTURE % RESULT % SUMMARY

[¥  ADAPTDemographics.csv FORM STRUCTURE ADAFPTDemographics Published PASSED 29 Warnings

Showing 110 1 of 1 entries (1 row selected of 1)

Validate Files Build Submission Package

Result Details

I @ 100 Warnings and Erors wil be displayed.

Wy () Disable Warnings Search: v :

TYPE DESCRIPTION 4
WARNING ADAPTDemographics contains following Retired DE: BiologicalGenderTyp. Please contact ops for more information -
rre-Tem Tho doto ooic on " Lo aoa o son o P = PR panTn im0 poic o 4o OCmSamasunC

Mational Center for ) ) 3
Institutes m Information Learn more about BRICS at: https://brics.cit.nih.gov

Technolagy

of Health




BRICS | Pt e Translation Tool

The tool supports data
definition, data
mapping, data
transformation, and data
access through the
research cycle.

Researchers can easily
load their Data Elements
(DEs) and Permissible
Values (PVs) in the form
of a data dictionary to be
paired with (or mapped
to) eligible BRICS
elements and their values
within the BRICS Data
Dictionary.

Mational Center for i . .
NIH 3 P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy




Biomedical Research
B RI cs ‘ Informatics Computing System Q u e ry TO O I

* Query studies,
CDEs, and data types
« API

Mational Center for ) ) )
NIH ) R m P Learn more about BRICS at: https://brics.cit.nih.gov

of Health Technolagy
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BRI cs ‘ Informatics Computing System A P I Q u e ry TO O I

Programmatic access to the data

Authenticate RAS (11/2023)
*  Query
* Retrieve data ~
@ Rest ~
API
o
G PDBP
Data
Researcher Jupyter Notebooks ~
Data Scientist Python, R, Rest
AlIML libraries AP ~

BRICS Informatics
Systems

Mational Center for . . .
NIH Institutes m P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy




BRICS ‘ Informatics Computing System Appllca'“Oﬂ GUI — Queryloutput

Python Code

Mational Center for ) ) )
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Biomedical Research
Informatics Computing System

BRICS

Interoperability: CDEs facilitate
data integration across studies.

Data Quality: They ensure accurate
and consistent data collection.

Time and Cost Savings: CDEs
expedite research project startup.

Statistical Power: Pooling data
enhances statistical robustness.

Comparative Analysis: Researchers
can compare data with existing
datasets.

Why We Need CDEs

Collaboration: Common data
language fosters interdisciplinary
cooperation.

Data Sharing: CDEs promote
reproducibility and data sharing.

Regulatory Compliance: They may
be required by regulatory bodies and
funders.

Mapping Consistency: Enables
consistent mapping to UMLS
concepts, making it easier to update
mappings as UMLS evolves.

Learn more about BRICS at: https://brics.cit.nih.gov




Biomedical Research . .
BRI CS ‘ Informatics Computing System C D ES an d H ar m O n I Zat I O n
Collection of unstructured data from each study independently and harmonize data on the backend —

highly inefficient — e.g. 50-70% researchers/postdoc time is spent on data wrangling (QAQC,

validation, harmonization). B. Mons DATA STEWARDSHIP FOR OPEN SCIENCE
Implementing FAIR Principles, CRC Press Taylor & Francis Group, 2018

Collect Unstructured Data Harmonize Data On the Backend Secondary Analysis
p B\
. ()
P/

-'-
P
) > P
)
-'-
P
> RO

Structured data using CDEs and validating data on submission — supports FAIR

r

Collect Structured Data CDEs Validation Informatic System Secondary Analysis
CDEs

)
A4
Qf !QE j_ </> ‘ i
— %X — ) P <>
é\@ X — v
, <[>

(.
Mational Center for ) ) .
NIH Institutes Information Learn more about BRICS at: https://brics.cit.nih.gov
of Health
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Biomedical Researc! h

BRI cs Informatics Computing System N eW F u n Ct i O n al i ty

Unified Medical Language System (UMLS)

The UMLS integrates and distributes key terminology, classification and coding standards,
and associated resources to promote creation of more effective and interoperable
biomedical information systems and services, including electronic health records.

Adding UMLS coding
per CDE, UDE and Permissible Values

» Supports programmatic analysis of the
data making data stored in a BRICS
repository more Al ready.

» Makes BRICS DEs more consistent
with NLM’s DE efforts supported by the
CDE Governance group.

Mational Center for . . )
NIH Institutes nformation Learn more about BRICS at: https://brics.cit.nih.gov
of Health =1 ay




BRICS | Pt e Common Data Elements - CDEs

Common Data Element: Gender Type view more in the data dictionary
Data Type: Alphanumeric
Status: Published ve .
Variable Name: GenderTyp Mapping_to external dictionaries
Definition: Self-reported gender of the participant/subject. Gender is the socially constructed

identity of sex. Gender is equated with phenotypic sex. Gender may differ from the
sex of an individual determined genetically.

Guidelines & Choose one. Response is obtained by report of the participant/subject or caretaker.
Instructions:

References: The NIH Guidelines on Inclusion of Women and Minorities as Subjects in Clinical
Research: The Office of Management and Budget Directive No. 15 (http:
/{grants.nih.gov/grants/funding/women_min/guidelines_update.htm)

Preferred Question Text: What is the subject's gender?

Notes: The NIH Guidelines on Inclusion of Women and Minorities as Subjects in Clinical
Research: The Office of Management and Budget Directive No. 15
(http://grants.nih.gov/grants/funding/women_min/guidelines_update.htm)

Population: Adult and Pediatric
Input Restrictions: Single Pre-Defined Value Selected
Search: -
ROW MO PERMISSIELE VALUE DESCRIPTION CODE CONCEPT IDENTIFIER COMNCEPT NAME TERMINOLOGY SOURCE
1 Female Female 1 CO086287/C1705497 T .
Self-Report
Males/Male
2 Male Male 2 CO086582/C1706180 Gender, Self umMLS
Report
3 Mot reported Mot Reported 222 C1706613 Mot Stated UMLS
4 Unknown Unknown 999 C0439673 Unknown UMLS
5 Unspecified sotioertet Dk e s C1704620 Intersex uMLS -
Showing 110 5 of 5 entries

Learn more about BRICS at: https://brics.cit.nih.gov
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BRICS | Honie tommtiog sysem OMOP
Observational Medical
Outcomes Partnership
Common Data Model (v6.0)

~ 38 Tables
~ 395 Data Elements
Open Community Data Std

Mational Center for ) ) )
NIH )R m P Learn more about BRICS at: https://brics.cit.nih.gov
Health

of Technolagy



BRICS | it s ProFoRMS — Renders Form
Structures to Acquire Subject Data

ProFoRMS, BRICS’ subject data entry tool, offers a secure, seamless, and functional
customer experience.

21 CFR Part 11 Network Connectivity Scheduling

Fully compliant with 21 CFR Part 11 Supports offline data collection Built-in subject scheduler
PSRs BTRIS Reporting

Supports patient self-report modules Enables access to BTRIS data Built-in reports generator

(PSRs), such as PROMIS

Open source

Mational Center for . . .
NIH Institutes m P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy



ia BRICS | bttt cspmem MIPAV Image Submission Workflow

Learn more about BRICS at: https://brics.cit.nih.qov




Bi dical Re h .
BRICS | bttt cspmem Imaging

BRICS integrates VolView
https://volview.kitware.com/) into the
Query Tool

Mational Center for ) ) )
NIH ) R m P Learn more about BRICS at: https://brics.cit.nih.gov

of Health Technolagy


https://volview.kitware.com/

BRICS | [mtatee e Data Use/Collaboration
Visualization Metrics

Mational Center for
N|H Institutes Information Learn more about BRICS at: https://brics.cit.nih.gov

of Health Technolagy
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BRICS | L issmen Advancing FAIR Data Principles
and NIH’s 2023 Data Sharing Plan

The National Institute of Health (NIH) has issued a new NIH Policy for Data Management
and Sharing. The policy came into effect on January 25, 2023,

e It requires researchers, who submits an NIH research application, to submit a plan
outlining how scientific data from their research will be managed and shared.

Source: Gonzales S, Carson MB, Holmes K.
Ten simple rules for maximizing the
recommendations of the NIH data
management and sharing plan. PLoS
Comput Biol. 2022 Aug 3;18(8):€1010397.
doi: 10.1371/journal.pchi.1010397. PMID:
35921268; PMCID: PMC9348704.

Mational Center for ) ) )
NIH 3 P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy



https://grants.nih.gov/grants/guide/notice-files/NOT-OD-21-013.html

Biomedical Research
Informatics Computing System

BRICS

BRICS data dictionary is
built on FAIR principles:

Findability, Accessibility, Interoperability, and Reusability (FAIR) principles

Findable

Accessible

Interoperable

Reusable

o

Persistent
Identifiers (PIDs)

Rich metadata

Indexed data
repositories

PIDs in °
metadata

&

iD

Standard
Communications

protocol E

Metadata have
Multiple
attributes

Open, free
protocol

Usage license

S\ RN 2458

Metadata is always
available

Linked
metadata

Provenance

Community

o |

Uses common data
elements (CDEs)
to collect data;
Incorporates
standard controlled
vocabularies
Effectively find,
guery, and report
data;

Supports data
exchange between
independent
Informatics
systems.

Learn more about BRICS at: https://brics.cit.nih.gov




BRICS | it g sen Advancing FAIR Data Principles
and NIH’s 2023 Data Sharing Plan

The count of CDEs in BRICS DDs is big (~9 K published CDEs in

FITBIR only) and growing.

Issues common

That affects how we manage data dictionaries, including searching, — | for all large CDE

curating, creating, and the most important - re-using of CDESs.

That affects data analysis and data discovery.

K//// UMLS

repositories

Over the years, we tried various
ways to organize CDEs, such as:

Keywords;

CDE/UDE cross-mapping;

Linking CDEs with close

semantics

Building the ETL tool(s).

The most recent initiative we

took to make BRICS to comply

with the latest NIH Policy for

Data Management and Sharing

e is adding the option of

organizing CDEs based on
their semantics.

Learn more about BRICS at: https://brics.cit.nih.gov
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BRICS | limicteast o New Functionality:
mapping CDE semantics
to UMLS concepts

UMLS as a terminology source

The Unified Medical Language System (UMLS) Metathesaurus, supported by NLM is a
large biomedical thesaurus that is organized by concept, or meaning. It links synonymous
names from over 200 different terminologies and vocabularies.

Why UMLS?

 The Unified Medical Language
System (UMLS) has been a
critical tool in biomedical and
health informatics for more than
30 years.

 The UMLS brings together
vocabularies and standards in
the biomedical field to facilitate
interoperability among
different computer systems,
projects, and applications.

Mational Center for . . )
NIH Institutes nformation Learn more about BRICS at: https://brics.cit.nih.gov
of Health =1 ay



https://www.nlm.nih.gov/research/umls/index.html

BRICS | Lot en New Functionality:
mapping CDE semantics
to UMLS concepts

 Added UMLS coding per CDE, UDE and Permissible Values
» Added the ability to search for CDEs/UDEs by concept nhame and/or concept identifier

* Supports
UMLS CUI: C001779 programmatic
UMLS Concept name: Age anaIySiS Of the
data.

 Makes data stored
in a BRICS
repository more Al
ready.

e Supports data
discovery.

So far, we mapped ~2K CDEs to UMLS concepts

Mational Center for . . .
NIH Institutes m P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy




BRICS \ Biomedical Research New Functionality: mapping CDE
semantics to UMLS concepts

Informatics Computing System

Adding UMLS CUIs to BRICS data element attributes’ list

UMLS CUI: C0079399,
Concept name
“Gender”

MNational Center for

NIH insiitutes m P Learn more about BRICS at: https://brics.cit.nih.gov
f Health

o Technolagy




BRICS | Dot v smen New Functionality: mapping CDE
semantics to UMLS concepts

Adding UMLS CUIs to reflect semantics of permissible values

UMLS CUI: C0079399,
Concept name “Gender”

Mational Center for . . .
NIH Institutes m P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy




BRICS | Dot v smen New Functionality: use of UMLS
CUIs for data discovery

BRICS Data Discovery Tool
searches for data across
BRICS instances

1. based on CDE/UDE

or when there is no
common elements across
instances,

2. based on DE UMLS

concepts.

 |f CDEsS/UDEs have
shared
semantics/UMLS CUIs
they will be found.

Mational Center for ) ) )
NIH Institutes P Learn more about BRICS at: https://brics.cit.nih.gov
o 4

Technolagy
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BRICS | Dot v smen New Functionality: BRICS
UMLS Tool

We did not want to have the mapping CDEs semantic to UMLS as a manual process.

We built BRICS UMLS Tool
 Highly configurable.
» Semi-automatic querying and assigning relevant UMLS CUIs to selected CDE attributes.

N e
BRICS UMLS Tool
MetaMap BRICS
CDE Data Dictionary
semantics ‘ _ ~
Researcher AP API
Data Scientist CDE attributes
+ UMLS CUIs
_ Y,

BRICS Informatics
Systems

CDE semantics and UMLS CUIs review

Mational Center for ) ) )
NIH Institutes P Learn more about BRICS at: https://brics.cit.nih.gov
o 4

Technolagy

f Health
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BRICS

Fri?;?:;tciﬂsr({??;a;?ing System Wh at I S O M O P C D M ?

The Observational Medical
Outcomes Partnership (OMOP)
Common Data Model (CDM) is
an open community data
standard, designed to
standardize the structure and
content of observational data and
to enable efficient analyses that
can produce reliable evidence.

Learn more about BRICS at: https://brics.cit.nih.gov




Informatics Computing System

BRI CS ‘ Biomedical Research TeC h n i C al Overvi eW

Person—centric, relational database schema; ~38 Tables & ~ 400 DE

MNational Center for

NIH Institutes m P Learn more about BRICS at: https://brics.cit.nih.gov

of Health Technolagy



BRICS | Dot v smen Why would | care about
OMOP in BRICS?

Regardless of data source (registry, EHR, or Claims) all we
need is 38 FS & ~ 400 DE

Mational Center for . . .
NIH 3 m P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy




BRICS | ottt e Bringing OMOP to BRICS

Mational Center for ) ) )
NIH Institutes m P Learn more about BRICS at: https://brics.cit.nih.gov

of Health Technolagy



BRICS | i e g syen Bringing OMOP to BRICS

Mational Center for ) ) )
NIH ) R m P Learn more about BRICS at: https://brics.cit.nih.gov

of Health Technolagy
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B R I CS ‘ Informatics Computing System Wh y d 0 eS I t e n r I C h B R I CS’

FAIRness?

Findable e Persistent identifiers Interoperable e OMOP CDM
(person_id, event_id, o O - Standard Vocabularies
concept_id) for o)  Relationships between
metadata source and standard

vocabularies

Accessible e Standardized data Reusable « OMOP CDM

) accessibility, and  Standard
b o Communications L’:\ Vocabulary
via BRICS Query * Methods Library for
Tools best-practice
observational
research*
E:EJ}E: !r?ff:ﬂ?éﬁ:; Learn more about BRICS at: https://brics.cit.nih.gov




BRICS | ottt e Proof-of-Concept: ETL CMS
Synthetic Patient Data to BRICS
Instance

Validation Tool Upload Tool -

Learn more about BRICS at: https://brics.cit.nih.gov




BRICS | Fmte sy ETL Results: BRICS study

Mational Center for . . 3
NIH 3 m P Learn more about BRICS at: https://brics.cit.nih.gov

of Health Technolagy
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BRICS | [iomed i ETL Results: Query Tool

Mational Center for ) ) )
NIH Institutes m P Learn more about BRICS at: https://brics.cit.nih.gov

of Health Technolagy
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Biome d1c al Researc| h

BRICS | maies computing system Process Overview: 4 Studies

Health & Retirement Study (HRS)
-
Health, Aging, and Body —
Composition Study (Health ABC)

BRICS NIA Platform

Minority Aging Research Study
(MARS)

Louisiana Osteoporosis Study
(LOS)

Learn more about BRICS at: https://brics.cit.nih.gov




BRICS | [ s Cohort Discovery

» Collaborative approaches among
cohorts could expedite
epidemiological discovery by
assembling multi-level data
collected across the lifespan and
providing a framework for multi-
disciplinary work

e Foster communication among
investigators leading cohort studies
on aging research

* Promote collaborative research
projects for topics not easily
addressed by a single study

Mational Center for ) ) )
N|H Institutes Information Learn more about BRICS at: https://brics.cit.nih.gov
o 4

Technolagy
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Biomedical Research

BRICS | maies computing system Process Overview: CDE Definition

» We looked across study data to identify ~120 Common Data Elements, defined
as variables that are present in 2+ studies

| coE Title

HealthABC v |
|Data source

Data source other
General notes
Language of form
Site name
Subject ID
Visit date
Year data collected
IStudv year

Snapshot of Data Inclusion Factsheet

» This was an iterative process, as it required multiple phases of combing through
data documentation and dictionaries

Learn more about BRICS at: https://brics.cit.nih.gov
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B R I cs Biomedical Research
Informatics Computing System

NIA : : : Daily Living and
NIA Medical NIA Vital Signs Physical Ability

History Form Form
: y Form

Demographics
Form

Learn more about BRICS at: https://brics.cit.nih.gov




Biomedical Research

Informatics Computing System Process Overview: Data
Transformation

BRICS

» We transformed the data to fit into our CDE definitions

« Data elements are sometimes collected differently across studies, so we
sought to harmonize them

How difficult is it for vyou to...

Variable | General Descriptid Value labels
DIFFPP Difficulty 0=No
pushing/pulling 1=Yes

Health ABC HRS

Mational Center for . . .
NIH Institutes m P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy




BRICS | Pt e General ETL Process

Mational Center for ) ) )
NIH 3 P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technology
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BRICS | Pt e Future Work

» Currently, we are working on uploading year 2 data across 4 studies

* We are also working on uploading all year 1 data for HRS

 Still a pilot, with all data remaining private

* Will be able to run analyses in system, with all the data and documentation
In a clear, accessible, and easy to use format

Mational Center for ) ) )
N|H Institutes Information Learn more about BRICS at: https://brics.cit.nih.gov
o 4

Technolagy

f Health
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BRICS ‘ Fri?;?:;tciﬂsf({??;a;?ingSystem MethOdS to Query Data

 Two methods to query data on a BRICS instance
* Web Query Tool — GUI, access through browser
 Query Tool APl — Programmatic access through REST services

» This presentation gives an overview of this API

API services

= Query FITBIR
* Retrieve data

« Analysis '
API

) —

b A -

- <
DEIE]

Researcher Jupyter Notebooks ~

Data Scientist Python, R, API

AI/ML libraries

N
7

Model of Query Tool APl usage

Learn more about BRICS at: https://brics.cit.nih.gov




BRICS | Dot v smen What is the Query Tool API?

Application Program Interface for the Query Tool

A way for computer programs to communicate with the Query Tool

The API defines services that the Query Tool can perform for users
« Each service is accessed through its own endpoint URL

Access using authentication token

API services

| Retie
* Retrieve data Data
* Analysis

M\
I'I

4"

—
-
@D

‘eo‘“es\ API
<>
e O
Data
Researcher Jupyter Notebooks o9, ~
Data Scientist Python, R, €sy API

AI/ML libraries

—
L

Model of Query Tool API usage

Learn more about BRICS at: https://brics.cit.nih.gov
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Find all studies using a specific form structure

Find every form structures submitted for a study

Query data across multiple studies and form structures
» Filter results based on data element values
» Perform joins across form structures

Download files associated with query results

Everything we can do with the browser-based Query Tool

Learn more about BRICS at: https://brics.cit.nih.gov




Biomedical Research Why WOUld We Want to use

B R I c S Informatics Computing System
the API?

« The API provides programmatic access to the Query Tool

» Data accessors can use the Query Tool services in their own
programs & notebooks

* Using the API extends the power of the Query Tool
 |Instantly create plots of data returned
» Directly download query results
» Generate filters based on the results of previous queries

» Build data transformation pipelines and easily apply them to multiple
queries

Learn more about BRICS at: https://brics.cit.nih.gov
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BRICS

« Example scenario for using the API

» Suppose we are interested in seeing how age affects outcomes from
patients suffering from traumatic brain injuries

» Target metric: GOSE (Glasgow Outcome Scale Extended) total score
e To start, we want to see the distribution of GOSE scores for:

 All subjects with GOSE data on FITBIR

e Subjects ages 20 to 30

Learn more about BRICS at: https://brics.cit.nih.gov
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* We want to do the following:
» Find which studies have GOSE data submitted
* Find all GOSE scores submitted to FITBIR
» Find GOSE scores for our filtered age range
» Create bar graphs to view the distribution of scores

* We can do all of this with the API
» For next slides, output of code outlined in red

Learn more about BRICS at: https://brics.cit.nih.gov
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« Get authentication token
» Obtained by logging in using RAS
» Generate header to be used in API requests

token = getpass.getpass(“Enter your user token")

Enter your user token ----«.-.

def gen base headers(token):

return {"Authorization": f"Bearer {token;";

base headers = gen base headers(token)

Add token to notebook to authenticate requests

Learn more about BRICS at: https://brics.cit.nih.gov
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base gt url = "https://fitbir.nih.gov/gateway/query-api"

° Flnd a” StUdleS gose_form _name = "GOSE_Standard™
Wlth GOSE da‘ta ## 1. Find studies which have GOSE data
* InpUt GOSE form def find studies with_ form{form_names, headers):

structure name

studies_with_form_url = f"{base_gt_url}/study/form"

« Output: data about fo:m_params =t<:"fozrgw:m§-_-: for;:gnimes; 1 ) oot
. . return requests.get(studies_with_form_url, params=torm_params, headers=headers
studies with GOSE

form Structure studies with gose request = find studies with form{gose form_name, base_ headers)
studies with gose request.raise for status()
studies with gose metadata = studies with_gose request.json()[8]

Query code
There are 17 studies with form: GOSE_Standard
abstract status id title
0 Traumatic brain injury (TBI) in older adults i... Public FITBIR-STUDY0000266  AIM: TBI Impact of Aging on the Immune Respons...
1 Traumatic brain injury (TBI) is a major cause... Public FITBIR-STUDY0000240 Adding Legacy Clinical Data to the Federal Int...
2 Background\r\n\r\n- A person who has a trauma... Public FITBIR-STUDY0000272 Biomarkers-Driven Development of Experiemental...
. 3 This study's overall goal is to establish a la... Public FITBIR-STUDY0000263  CENC Study 1: Observational Study on Late Neur...

Query results

Mational Center for . . )
NIH Institutes m Info Learn more about BRICS at: https://brics.cit.nih.gov
of Health Tex
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def make gquery(form_data, headers, filters=None):

o Retrieve a” GOSE # for*m_datc_: fnd fii.terwl sf?ouh.:' be Lists - )
query _url = "https://fitbir.nih.gov/gateway/query-api/data/csv
data on FITBIR form and filter = |

=1

e |nput: GOSE form _ "forastudy”: forn_data,

structure name . .
if filters is not None:

° Output: all GOSE form_and_filter["filter"] = filters
data on FITBIR return requests.post(query url, headerszheaders, json=form_and filter)

gose form _data = [make form data(gose form name) ]

overall gose request = make query(gose form data, headers=base headers)

Query code
Number of rows for GOSE_Standard is 12656.
Study Dataset GOSE Standard.Main.GUID CO-C->tandard.Main.ASSOCIATED
ID GUID
FITBIR-
0 392 014406 TBIYY662YVC NaN
FITBIR-
1392 0014496 TBIAT815JWE NaN
FITBIR-
2 39 0014496 TBIHP687JAS naN | Query results

Mational Center for . . .
NIH Institutes m P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy
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fitbir_demo_form_name = "DemogrFITBIR"

» Retrieve filtered age GOSE data o _
gose_form_data_20 38 = |
* Join with demographics form Tk o s (e O 1) ttenmstudy s with gose dote
to filter by age 1

filters_20 30 = |
make_filter(

i I nput: fitbir_demo_form_name,

"Main Group™,

« GOSE and demographics form

rangeStart="20",

nam eS rangeEnd="38",

mode="inclusive"

e |ds of studies with GOSE data )
d Age fl|'[el‘ gose 20 3@ response = make query(

. gose_form_data_28 38, filters=filters_28 38, headers=base_headers
» Output: filtered age GOSE data :

Query code
Number of rows for GOSE_Standard is 2416.
GUID GOSE—Sta"dard's""‘l"g GOSE_Standard.Dataset GOSE_Standard.Main.GUID
o TBICX708BGN NaM NaN NaN
1 TBICUG83PDE NaM NaM NaN
2  TBLINVHZ302UHS 246.0 FITBIR-DATADO00712 TBLINVHZ302UHS
3  TBLINVHZ302UHS 246.0 FITBIR-DATADO00712 TBLINVHZ302UHS

Query results

Mational Center for . . .
NIH Institutes m P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy
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Bar graph code

gose outcome score de = "GOSE Standard.Form Completion.GlasgowOutcomeScalExtScore"

overall score_data = overall_gose_df[gose_outcome_score_de].value_counts()

» Generate bar graphs
- Overall scores
- Filtered age scores

make graph_of counts(overall score data)

score 20 30 data = gose 20 30 df[gose outcome score de].value counts()

make graph of counts(score 20 38 data, title addition=" - Age 28-38")

Bar Graphs Showing Distribution of Scores

Mational Center for . . .
NIH Institutes m P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy
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FITBIR

1. Authenticate (RAS) Data

o\
9

4"

2. Get token

Researcher

Jupyter Notebooks
Python/R scripts

Mational Center for . . .
NIH 3 m P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy
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The Federal Interagency Traumatic Brain Injury Research (FITBIR)
Informatics System is a national registry for clinical TBI research data
that integrates heterogeneous datasets allowing access to high quality,
multi-study, metadata analyses

* Prospective clinical TBI studies

e U.S Army Medical Research & Development Command (MRDC)
and NIH Requirements to submit data to FITBIR

* Includes high-quality and reproducible data such as: Patient
Characteristics and Demographics, Neuroimaging, Clinical
Assessments, Behavioral History, Varied Data Types (text, numeric,
image)

e Aggregates raw data from all investigators in a common format

¢ Common Data Elements (CDEs) — information that describes a
piece of data collected in a study

* Global Unique Identifiers (GUIDs) — identifiers for study
participants to facilitate deidentified data sharing and tracking
across multiple studies

Mational Center for ) ) )
N|H Institutes Information Learn more about BRICS at: https://brics.cit.nih.gov
o 4

Technolagy

f Health
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BRICS

g N Cnmmon

Data
E|EI"‘I‘IEI11$
S reamiining reseanch.

LIMBIC
CENC

| 1 BIR

Federal Interagency Traumatic Brain Injury Research

INFORMATICS SYSTEM

NIH l m| fo rmatl:l:'l Learn more about BRICS at: https://brics.cit.nih.gov
r| t Technology
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Today
 Human Subject Data
e Clinical
* Imaging

e Genomics

"Neuropathology Data

Future

 Preclinical Data

Mational Center for . . .
NIH Institutes m P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy
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e Use of Common Data Elements

» Researchers conducting NIH- and DOD-supported TBI human-subjects
research are required to use the TBI Common Data Elements (CDES), in an
effort to create standardized definitions and guidelines about the kinds of data
that should be collected, and how to collect this data in clinical studies of TBI.

« Data Sharing

 Investigators have 12 months from the end of the award period before data
and supporting materials will be available to the general research community
(via a controlled and tracked approval process, i.e., Data Access Committee

Approval).

e FITBIR Data Access

» Investigators and institutions seeking data from the FITBIR Informatics
System will be expected to meet data security measures (such as physical
security, information technology security, and user training) and will be asked
to submit a Data Access Request that is signed by the investigator.

Learn more about BRICS at: https://brics.cit.nih.gov
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Form Structures & Data Elements

# of TBI CDEs in FITBIR: 8,099

# of Standard NINDS TBI Form
Structures in FITBIR: 179

Learn more about BRICS at: https://brics.cit.nih.gov
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Studies in FITBIR
Jan 2014 - Oct 2023

200
150
100
50
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
=@ of studies 4 13 33 53 72 86 107 154 170 181
=Om==# of shared studies 2 9 18 26 28 30 33 42 53 62

=@==1# of studies  ==O==# of shared studies

Mational . . .
N|H - ormatio Learn more about BRICS at: https://brics.cit.nih.gov
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50

FITBIR| # Records Downloaded

100 150 200

Millions of Downloads

Data Access

m 2017

m2018

2019

= 2020

m2021

m2022

m 2023

250

Learn more about BRICS at: https://brics.cit.nih.gov
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Mational Center for ) ) )
NIH ) R m P Learn more about BRICS at: https://brics.cit.nih.gov

of Health Technolagy
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Mational Center for ) ) )
NIH Institutes m P Learn more about BRICS at: https://brics.cit.nih.gov

of Health Technolagy
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Sharing Policy

Mational Center for ) ) )
NIH Institutes m P Learn more about BRICS at: https://brics.cit.nih.gov

of Health Technolagy
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What is a Meta Study?

A workspace where
research data and
metadata can be stored
and referenced.

A Meta Study can contain
many different types of
"data“

 Tabular data

o Software files

e Scripts

 Reference documents
 FITBIR queries

« The Meta Study is assigned
a DOI that can be cited for
journal publications

* Notice to the community

Mational Center fo . . .
NIH insiitutes m R Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy




Preclinical CDEs developed to foster
reproducibility and transparency

BRICS

Informaties Computing System Accomplishments & Next Steps

among laboratories.

BIoSEND

NINDS funded biofluid repository is receiving samples from multiple NINDS TBI
studies and is coordinating their catalog with FITBIR to allow for searching and
ordering. https://biosend.org/

Incorporating additional trauma data into FITBIR
« Ongoing Discussion with JPC-6

Data Types

CDE development by SMEs specific to trauma
Criteria for accepting data

Metastudy module vs data repository

Learn more about BRICS at: https://brics.cit.nih.gov
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BRICS | [t e Who's involved?

 PDBP Investigators
* Roger Albin, Roy Alcalay, Alberto Ascherio, Thomas Beach, Sarah Berman, Bradley Boeve,

F. DuBois Bowman, Shu Chen, Alice Chen-Plotkin, William Dauer, Ted Dawson, Paula
Desplats, Richard Dewey, Ray Dorsey, Jori Fleisher, Kirk Frey, Douglas Galasko, James
Galvin, Dwight German, Lawrence Honig, Xuemei Huang, David Irwin, Kejal Kantarci,
Anumantha Kanthasamy, Daniel Kaufer, Qingzhong Kong, James Leverenz, Allan Levey,
Carol Lippa, Irene Litvan, Oscar Lopez, Jian Ma, Lara Mangravite, Karen Marder, Laurie
Orzelius, Vladislav Petyuk, Judith Potashkin, Liana Rosenthal, Rachel Saunders-Pullman,
Clemens Scherzer, Michael Schwarzschild, Nicholas Seyfried, Tanya Simuni, Andrew
Singleton, David Standaert, Debby Tsuang, David Vaillancourt, David Walt, Andrew West,
Cyrus Zabetian and Jing Zhang

« PDBP Program and Review Staff
» Deb Babcock, Chris Swanson-Fischer, Sophie Cho, Christina Fang, and Rebecca Price

« PDBP Data Management Resource (DMR) Operations Team
* Andrea Lutz, Ronnie Tan, Kristine Treece

» Biorepositories
* BiIoOSEND & NINDS Human Cell and Data Repository (NHCDR)

Mational Center for ) ) )
N|H Institutes Information Learn more about BRICS at: https://brics.cit.nih.gov
o 4

Technolagy

f Health
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Study Population

342 DMR » Parkinson’s Disease (2002)

» Dementia with Lewy Bodies

USERS (373)

« PSP (120)
« MSA (99)
26 » CBD (7)
« ET (30)
Countries « Healthy Controls (792)
. . (Longitudinal)
Submissions
» Neurobehavioral/Cognitive * DNA
» Autonomic/Olfaction/Sleep * RNA
>62M « Motor function » Plasma
« Imaging e Serum
Downloads « Whole Blood
* CSF
* PBMCs
e Urine

Mational Center for ) ) )
NIH 3 P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy
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Biospecimens Collected
(Longitudinal)

¢ Neurobehavioral/Cognitive e DNA
¢ Autonomic/Olfaction/Sleep e RNA

e Motor function * Plasma

* Imaging * Serum

Clinical e Whole Blood
: e CSF

Coordinator . PBMICs

— e Urine
||
ProFoORMS Biospecimens
API
Data Repository Biorepository
(BioSEND @
Indiana
University)

Query Tool



BRICS | [t e NINDS Biorepository
PDBP Biosample
Catalog

Data Repository Biorepository
Query Tool
= SAMPLE INFORMATION
|
Dementia with Lewy Bodies |:| | 1732322 IIl| Serum
Dementia with Lewy Bodies O] 1732342 | DNA Are you
Dementia with Lewy Bodies |:| | 1732370 1I| RNA |nte I'ESted |n
Dementia with Lewy Bodies ] | 1732374 II-| Flasma ..
Dementia with Lewy Bodies O] 1732330 | CSF acquiring these
Farkinzon's Diseass O] 2200324 | DA sam ples’)
Farvinzan's Disease O | 2200327 III| Flasma
Parkinson's Disease 0| 2200336 4| Biood
Farkinson's Disease O] 2200321 | RNA

MNational

Institutes Learn more about BRICS at: https://brics.cit.nih.gov

of Health
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Make sure you have an
account in the PDBP DMR

Search for sample
availability in the Query Tool

Applications are submitted
through an online webform

» Biosketch

 Research Strategy

» Table Summary of
Samples of Interest

How to Apply for PDBP

Biosamples

Investigators notified of the
outcome by email

 Approve
* Approve upon revisions
« Deny



BRICS | [t e You're approved!

Onboarding/Sample Distribution
meeting

PDBP Biosample Order Demo

Mational Center for . . .
NIH 3 m P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy
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Samples

Mational Center for ) ) .
NIH ) R Information Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy
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Old way

Select Criteria
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PDRS pa ectio
FORMS:
REFEATAELE

=cuos ]
NIHZXTE3LKY VX

2 NIHZXTE83LK Y VX
NIHZXTE3LKY VX

12 months
Baseline
24 months

New way

Select Criteria

Datatable View

Joining on GUID & Visit Type

Permissible Value

. Hide All Blan

MNINDS Biorepository PDEP Biosample Catalog joined with PDBP MDS-UPDR S

b of Pe ate subje ords are highlighted

= SAMPLE INFORMATION

= NEURODIAGNOSIS & [ = orDERABLEBIOSAMPLED B s ecTan = [sruovn & J=oamser £

CSF

2528076 +
Parkinson's Disease (] 2153735

O 2868285 4

Farkinson's Disease

Datatable View

CSF

the Data Reposito 0 e PDEP pub ebsite and vie d oda R arke D gro
MDS_UPDRS
= REQUIRED FIELDS

257 FDBP-DATAQQ557E2 Mount Sinai Beth Isras! 12 months MIHZXTEILKY VX
FOBP-DATAQQ44550 Mount Sinai Beth Israel | Baseline MIHZXTEILK Y VX
257 FDBER-DA { 24 months MIHZXTEILKY VX

Permissible Value

. Hide All Blan

NIND S Biorepository PDBP Biosample Catalog joined with PDBP MDS-UPDRS

PDRS pa ectio
FORMS:
REPEATAELE

T
NIHZXFB3LKYVX

2 NIHZXTB3LKY VX

3 NIHZXTE3LK Y VX

12 months
Baseline
24 months

== SAMPLE INFORMATION

the Data Repository o e PDEP pub ebsite and vie d nda R arkers o gro
MDS_UPDRS
= REQUIRED FIELDS

= NEURODIAGNOSIS &* || = orDERABLEBIOSAMPLED Bl seiecTau = [stuovin o J=oamser o s =smenames  sll= 0 | D

Farkinson's Disease O
Parkinson's Disease O

2189735 #
2368285

CSF
CSF

S 12 months MNIHZXTE3LK Y VX
257 FDEP-DATANQ44850 Mount Sinai Beth Israel Baseline MHZXTEILKY VX
257 FDBRP-DATANQE4518 Mount Sinai Beth lsrael 24 months MIHZXTEILK Y VX
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Select Criteria Datatable View ‘ | Permissible Value Hide All Blank Columns | Download Cptions
NINDS Biorepository FDBF Biosample Catalog joined with PDBP Demographics joined with PDBP MDS- (247 Rows of Data)
UPDRS

The MDS-UPDRS part lll section has been rescored for a subset of Penn State subjects - records are hig RED. For additional details visit the Data
Repository or the PDBP public website and view the study: Multimodal MRI markers of nigrostriatal pathology in Parkinson's disease (U01).

FORMS:

REPEATABLE GROUPS: = SAMPLE INFORMATION

rowNo. @ [l | = nEuroDIAGNOSIS & 4 ] = ORDERABLEBIOSAMPLEID Bl se1ecTaLL | = samPcoLLTYP & sl = sampLeunvum 2 1=
1 Dementia with Lewy Bodies d 1218581 o CSF 200 I
Dementia with Lewy Bodies O 1538834 + CSF 200

m]

Dementia with Lewy Bodies + CSF 200

955708

Mational Center for . . .
NIH Institutes m P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy
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Select these Samples to Order Download to CSV & continue additional
analysis & filtering

= SAMPLE INFORMATION
= ORDERABLEBIOSAMPLEID v ggp ECTALL

1732330
1617981
1501633
1930693
2211653

Mational Center for i i .
NIH 3 P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy
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Query Logic Box &

. Clear Filters | Copy Query | . Expon Query | . Run Query |

O Oy

OrderableBiosamplelD

—

Inclusive

NINDS Biorepository PDBP Biosample Catalog / .
i ) Exact

1931492
2007930
2139107
2211650
2253614
2554233
2613200
2613235
2697420
2697490
2760690

[ vI

[ Show Blanks
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Update aliquot
# here

View Your Bio Materials Queue

H SAMPLEID REPOSITORY & SAMPLE TYPE & VISIT TYPE %+ INV DATE + UNITR®

O 816295 NINDS CSF PDDJ916LEZ Baseline | 2023-02-22 19:00:00.0 200 ul
0O  s18320 NINDS CSF PDDD36TDRS Baseline 37 2023-02-22 19°00:00.0 200 ul
O 839609 NINDS CSF PDXJ187THKB Baseline 36 2023-02-22 19:00:00.0 200 ul
O  839%79 NINDS CSF PDVAOSSXLIM Baseline 40 2023-02-22 19:00:00.0 200 ul
O 862076 NINDS CSF PDNL259EGP Baseline 22 2023-02-22 19:00:00.0 200 ul
O 862109 NINDS CSF PDFW922MC1 Baseling a7 2023-02-22 19:00:00.0 200 ul
O  ess081 NINDS CSF PDWF428BU7 Baseline 38 2023-02-22 19:00:00.0 200 ul
O ess118 NINDS CSF PDHWB49XZE Baseline 38 2023-02-22 19:00:00.0 200 ul
O ess152 NINDS CSF PDJT283PFW Baseline 29 2023-02-22 19:00:00.0 200 ul
O  ss5221 NINDS CSF PDHES78YX5 Baseline 34 2023-02-22 19:00:00.0 200 ul
O 89010 NINDS CSF PDZET83AFK Baseline 37 2023-02-22 19:00:00.0 200 ul
O 890228 NINDS CSF PDMPE21KFO Baseline <3| 2023-02-22 19:00:00.0 200 ul
O 890263 NINDS CSF PDUZ232NGV Baseline 36 2023-02-22 19:00:00.0 200 ul
0O 927789 NINDS CSF PDEHOG0EUK Baseline 37 2023-02-22 19:00:00.0 200 ul
O 941541 NINDS CSF PDULOBEYYS Baseline 30 2023-02-22 19:00:00.0 200 ul

Snowing 110 15 of 100 entries (0 row selected of 190} 2 3 4 5 6 7 HNext Last

Select samples then
g —

Add tao.order

AU LU Uiruvuvulid
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Biosample Orders
Owner: Lutz, Andrea
Qwner Organization: PDBP

Order #:

Fields marked with a * are reguired.

Order Title: *

Add Supporting
Documentation *

A signed copy of your Parkinson's Disease Biospecimen Resource Access Committee (BRAC) approval letter should be uploaded with your order.

UPLOAD SUPFORTING DOCUMENTATION

Attached Files

FILENAME
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— —
DMR Admin BioSEND Researcher

Reviews, approves Receives & prepares order, Receives samples,

& submits order in ships blinded samples to performs analysis, submits

PDBP DMR researcher results back to PDBP DMR
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ga BRICS | it conputiog system BioSEND Distribution Summary

108 distributions to
52 separate investigators totaling 34,403 sample aliquots.

6%W 1%

v

m CSF

= DNA

= Plasma

= RNA

m Serum

= \Whole Blood

Learn more about BRICS at: https://brics.cit.nih.gov
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Identification and prediction of Parkinson’s disease
subtypes and progression using machine learning in
two cohorts

Anant Dadu, Vipul Satone, Rachneet Kaur, Sayed Hadi Hashemi, Hampton Leonard, Hirotaka Iwaki, Mary B.

Makarious, Kimberley J. Billingsley, Sara Bandres-Ciga, Lana J. Sargent, Alastair J. Noyce, Ali Daneshmand,
Cornelis Blauwendraat, Ken Marek, Sonja W. Scholz, Andrew B. Singleton, Mike A. Nalls, Roy H. Campbell

& Faraz Faghri

npj Parkinson's Disegse 8, Article number: 172 (2022) | Cite this article

% BRICS
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Eront Neurosci. 2023; 17: 1145923. PMCID: PMC10357515
Published online 2023 Jul 6. doi: 10.3389/fnins.2023.1145923 PMID: 37483339

Neuronally enriched vesicle RNAs are differentially expressed in the serums of
Parkinson’s patients

Morris A. Aguilar, 1+ 2 Shauna Ebanks, 3 Havell Markus, 3 Mechelle M. Lewis, 3+ 4 Vishal Midya, 5 Kent Vrana, 4
Xuemei Huang, 3-*Molly A Hall® ' 2" and Yuka Imamura Kawasawa®4-5.7."
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Genetically-informed prediction of short-term
Parkinson'’s disease progression

Hossein J. Sadaei, Aldo Cordova-Palomera, Jonghun Lee, Jaya Padmanabhan, Shang-Fu Chen, Nat! .

Wineinger, Raquel Dias, Daria Prilutsky, Sandor Szalma & Ali Torkamani

np[ Parkinson's Disease 8, Article number: 143 (2
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Motives

 NIH encouragement to
move projects to the cloud

e Allow for future
enhancements to PDBP’s
scalability and performance

e Prepare for large AMP PD
data merge

PDBP Cloud Initiative

Learn more about BRICS at: https://brics.cit.nih.gov




BRICS

Frit?:rl;i:tclilsré‘?;a;ﬁﬁng System Accelerati ng MedICi neS
Partnership Parkinson’s Disease
(AMP PD)

* The Accelerating Medicines Partnership
Parkinson’s Disease (AMP PD) program is a
public-private partnership between the National
Institutes of Health (NIH), multiple
biopharmaceutical and life sciences companies,
and non-profit organizations.

 Itis managed through the Foundation for the
NIH (FNIH)

|t contains over 2TB of data and is currently
housed in the Google Cloud

» Future plans are to merge all of the AMP PD
data into PDBP

Learn more about BRICS at: https://brics.cit.nih.gov
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Latormaties Computiag System Cloud Services Analysis

BRICS team interviewed Google Cloud and Amazon Cloud support teams
We prepared a full comparison of the two platforms based on our needs

After completing our analysis, the NIH PDBP team was able to select
Google Cloud as the best option

» Cost, support, enhancement capabilities, ease of data transfers
Deployed under the STRIDES model

Learn more about BRICS at: https://brics.cit.nih.gov
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Data Dictionary Prep

Testing Migration
Cloud Deployment
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NIH 3 P A——— Learn more about BRICS at: https://brics.cit.nih.gov
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BRICS Informatics Computing System PDBP CIOUd Deployment

 On December 2022, the BRICS
team deployed the PDBP
instance to the Google Cloud.

e This was a lift and shift
operation

« 3 different environments (Stage,
UAT, and Production)

* Roughly 6-7 TB of data

» Transition went smoothly with
strong support from the
STRIDES team

Learn more about BRICS at: https://brics.cit.nih.gov




BRICS | ottt e Assessment and
Authorization (A&A)

* The A&A process is a comprehensive assessment and/or
evaluation of an information system policies, technical / non-
technical security components, documentation, supplemental
safeguards, policies, and vulnerabilities.

 Based on the NIST 800-53 Rev 5 Framework - (Rev 5 Control
Families)

* Required to receive and maintain the Authority To Operate
(ATO)

* Full review is required before being put into production, and
every 5 years thereafter

e BRICSis inthe process of a full review

* A&A stages:

» Assessment Stage - The assessment is a comprehensive
analysis of the management, operational, and technical
security controls in an information system, made in
support of A&A.

» Authorization Stage - The final authorization decision, final
ATO received

Learn more about BRICS at: https://brics.cit.nih.gov



https://csrc.nist.gov/projects/cprt/catalog#/cprt/framework/version/SP_800_53_5_1_0/home

BRICS | it g suten Laying the Groundwork

Cloud

Assessment

and Review
The PDBP Cloud initiative

. Enhancement Infrastructure
has laid the groundwork Research Development
for the accelerated
deployment of future
instances to the cloud.
A&A Review Deployment

Process

Mational Center for ) ) )
NIH 3 P A——— Learn more about BRICS at: https://brics.cit.nih.gov
of Health Technolagy
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Take the Poll

Access Code:

99 J o3 § 48 J 99

https://www.menti.com/bltm2op5jcnk
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