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Introduction

« Emerging technologies

* Repurposing data for Al and analytics




Emerging Technologies
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Decline

[ Wearable Biosensors ]

( ome )

[ Liquid Biopsies ]

[ Immunotherapy ]
Biomarkers

[ CRISPR-Cas9 ]

[ Al assisted analysis ]




Expansion: Cost

Cost per Human Genome
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Source: https://www.genome.gov/about-genomics/fact-sheets/DNA-Sequencing-Costs-Data (Wetterstand, 2023)
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https://www.genome.gov/about-genomics/fact-sheets/DNA-Sequencing-Costs-Data

Expansion: Volume

Multi-omics integration

NGS in oncology trials

WGS becomes

cost-effective Decentralizetf “trials
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Data Repurposing for Al

REUSING

SHARING

r-’-1

COLLECTING

PROCESSING

HIGH-OUALITY,
CLEAN DATA

APPROPRIATE
DATA FORMATS
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Questions

* How to streamline generation of SDTM data standards for emerging
data sources?

« Are data standards only needed for submission?

« What sort of information should be covered by those standards when it
comes to multidimensional data?

« Can we generate data standards for unstructured data?
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.........

How can we effectively generate data standards for
new data sources?

Al and data Al and data
analytics needs analytics needs

Submission
Standards Standards

Submission
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Data Standardization and Al today

« Shift on how we standardize clinical data
« Emerging regulatory requirements




< Laboratory Codes Generator
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 Shift on how we standardize clinical data

NNC Number

v NNC1234-5678

Analyte

v AN001567
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 Shift on how we standardize clinical data

< Laboratory Codes Generator

© Structured Antibody
Free Text Only

Enter the required details to generate antibody code components.

= Input Details
Select test type

screening_numeric

Unit
%B/T
Specimen

Serum

Generate Code

Metadata attributes

Topic Code CT Decode/Activity
0 ADA_SCR_1234_5678_SERUM Binding Antidrug Antibody
1 ADA_TIT_1234_5678_BLOOD Binding Antidrug Antibody
2 ADA_IGM_1234_5678 Binding Antidrug Antibody

cdis

CT Codk

ADA_BAB

ADA_BAB

ADA_BAB

NNC Number

v NNC1234-5678

Analyte

v AN001567

v
TC Label/Instance Unit Respons:
Anti-NNC1234-5678 Antibody Screening Serum %B/T
Anti-NNC1234-5678 Antibody Titer Blood nounit
Anti-NNC1234-5678 IgM Antibody %B/T
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TC Short Code

A1567SS

AlS67TB

A1567M

D

cription
Screening of the binding anti-NNC1234-5678 antibody response in serum. [__bdagnt: NNC1
A measurement of strength of the anti-NNC1234-5678 binding antibody response in blood. |

A measurement of the binding anti-NNC1234-5678 IgM antibody in a biological specimen. [_

16



Shift on how we standardize clinical data

< Laboratory Codes Generator

Select Input Type

Structured Antibody
Io Free Text Only I

Enter the required details to generate antibody code components.

Input Details A

Provide free text to auto-generate code components.

Free Text Note for Description
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®
‘e Topic Code CT Decode/Activity CT Code Value nce Unit TC Short Code cription
® ® 0 ADA_SCR_1234_5678_SERUM Binding Antidrug Antibody ADA_BAB Anti-NNC1234-5678 Antibody Screening Serum %B/T AL567SS Screening of the binding anti-NNC1234-5678 antibody response in serum. [__bdagnt: NNCL
3 1 ADA_TIT_1234_5678_BLOOD Binding Antidrug Antibody ADA_BAB Anti-NNC1234-5678 Antibody Titer Blood no unit ALS67TB A measurement of strength of the anti-NNC1234-5678 binding antibody response in blood. |
2 ADA_IGM_1234_5678 Binding Antidrug Antibody ADA_BAB Anti-NNC1234-5678 IgM Antibody %B/T A1567M A measurement of the binding anti-NNC1234-5678 IgM antibody in a biological specimen. [_
@ °
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Emerging regulatory requirements for Al

(A
ol GUIDANCE DOCUMENT

Considerations for the Use of Artificial
e Intelligence To Support Regulatory Decision-
Making for Drug and Biological Products

Draft Guidance for Industry and Other Interested Parties

JANUARY 2025

Download the Draft Guidance Document Read the Federal Register Notice

m Level 1 Guidance

Not for implementation. Contains non-binding recommendations.
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Define the Question of Interest

Define the context of use for the Al model

Assess the Al Model Risk

Develop a Plan to Establish Al Model Credibility Within the Context of Use

Execute the plan

Document the Results of the Credibility Assessment Plan and Discuss Deviations from the

Plan

Determine Adequacy of the Al Model for the Context of Use

#ClearDataClearlmpact
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In practice it means that:

» We need to make sure the data we're using is fit for purpose.
 We need to choose when to update our models.

* We need to re-train older models if we are to compare them with
new ones.

« We need to keep evaluating if what we have is still up for the job.
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lllustrative example

2 Trial A Trial C
e 1 version 1.00 version 1.2
S | ! * Al model training:
: ! |
e, | ! * Retroactively transform to data
& izsva 7 ' ' standard version to (n-1) version.
: ' : *  Train models on n-1 version.
. ...... . JAN MAR DEC JAN
. . Lock model.
: ! * Al model inference:
: | e Transform data to n-1 version.
I Trial B ! TrialD
: version 1.1 : version 1.3 . Feed to model.

Al model upgrade:
*  Pick newer version of data
standard.
Update closed trials to n-1 version Repeat training.
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Key Challenges in data standardization for Al

 Integration of Data from multiple sources
« Keeping up with updates to Data Standards




Integration of data from multiple sources

» Medical history

* Clinical studies

» Genetic databases
» Social media

» Registries

» Others

#ClearDataClearlmpact
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;:';;;;:-:'f% Keeping up with the updates

: i+ MedDRA library is updated once

every 6 months
.~ + Other standards could have more

dynamic/unscheduled update

L cycles

i o | need a ‘dashboard’ of which

N standards are relevant for my use
o case and which have been updated
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Gaps in SDTM data standards

 Multidimensional data
 Unstructured data




Multidimensional data sources

[ Wearable Biosensors ] [ Liquid Biopsies ]

( ome )

[ Digital Biomarkers ]

(o)

CRISPR-Cas9
Genome engineerin
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Immunotherapy ]
Biomarkers

[ Al assisted analysis ]
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Multidimensional Data

[ Interdependency

~—

[ Size

[ Inter-Individual differences

-

Intra-Individual variation

Tissue heterogeneity

Cellular heterogeneity

cdisec

Computational
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The Challenge
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“." The Challenge

Preprocessing « Findable
t it Calibration « Accessible

Transformations * Interoperable

 Reusable
«.-—+  Data provenance
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« Parallel systems:
* Submission
* Analytics
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Examples of multidimensional Data Standards

Human Tumor Atlas Network (HTAN):

 Standards
* |Infrastructure

« Community engagement
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.. Human Tumor Atlas Network (HTAN) through standards,
.7 infrastructure and community engagement

.'. Level 4

@ ven e ° Structured features

 Lower Levels: Raw Data

Preprocessed data

Images

Image tiles  Cleaned statistics ° ngher Levels Data processed

by bioinformatics pipelines

Based on : https://www.nature.com/articles/s41592-025-02643-0?fromPaywallRec=false
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i data sources?

What is the best approach for new multidimensional

SDTM framework, other standards and computational workflows

Current solution: BioCompute.

Objects

BioCompute

#ClearDataClearlmpact

BioCompute: A platform for bioinformatics analysis workflow
documentation
BioCompute is shorthand for the IEEE 2791-2020 standard for Bioinformatics Computational

Analyses to facilitate communication between researchers, federal agencies and industires.
This pipeline documentation approach has been adopted by a three FDA centers (CBER,

CDER and CFSAN). Through this web portal, users can create BioCompute Objects (BCOs) in

JSON format using the Builder and search for existing BCOs.
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https://biocomputeobject.org/

Clinical notes (PDFs, Medical notes)

« Extracting data from PDFs using NLP models

------- and the challenges of varying data quality.

« Need for machine-readable PDFs and the
efforts within Novo to standardize data
templates.

X
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Future Directions

« Cross collaboration having in consideration emerging technologies
between industry and academy consortiums.

« Rethink how new data modalities align with a tabular data standard

. (LlJieMc;f new technologies that could facilitate data standardisation

« We should align into a minimal solution or expectation about
metadata for new data sources.

 Integration of SDTM data standards in data analytics frameworks
considering recent FDA requirements.
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