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' « CDISC 360 was a proof of concept that sought to implement
ioid standards as linked metadata with a conceptual foundation
providing the additional semantics needed to support

|- metadata-driven automation across the end-to-end clinical
research data lifecycle.

=.::* e« This will enable software developers to develop new tools
: : (proprietary and open source) that consume this novel
metadata to ease standards’ implementations, while
increasing data processing efficiencies.

* Reduce unnecessary variation and lower the barrier to
adoption.

White Paper: https://www.cdisc.org/sites/default/files/2021-06/CDISC_360 Project White Paper.pdf

cdise
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CDISC 360: The Art of the Possible
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DISC Library

Welcome to the CDISC 360 Library

What is CDISC 3607

CDISC 360 is an ambitious new project geared toward innovating clinical data standards to ensure they remain
valuable and relevant into the future. CDISC 360 aims to support standards-based, metadata-driven automation

across the end-to-end clinical research data lifecycle and represents a significant next step toward realizing an

increased return on investment in standards implementation that our stakeholders expect - substantially

improved efficiency, consistency, and re-usability.

Login

We are inviting your organization to join us in this important project by getting involved. CDISC values the input
and collaboration of our members; we want to ensure your needs and expectations are taken into account so that
the project achieves results that are supported and endorsed by our community.

CDISC 360 seeks to implement standards as linked metadata with a
conceptual foundation providing the additional semantics needed
to support metadata driven-automation across the end-to-end

The Opportunity

The CDISC foundational standards define research data and metadata
structures, but writing these standards as documents has yielded more
text than metadata. Gaps in standards metadata limit automation
opportunities. The inherent flexibility provided by the standards
supports a broad range of implementations, but that flexibility also allows
for inconsistencies that make scaling automation difficult. The lack of a
conceptual foundation for the standards further contributes to these
inconsistencies. The relationships that would be expressed by these

concepts remain largely implicit in the current versions of the standards.

clinical research data lifecycle.

Objectives

CDISC 360 will develop proof-of-concept enhancements to the CDISC
standards metadata as well as related proof-of-concept software to
confirm that the enhanced standards can be used to automate preparation

of study specification metadata and end-to-end study data processing.

The focal point of this project is concept-based modeling. CDISC will not
deliver software to industry as an outcome of CDISC 360. However,
during the project, an enhanced set of API prototypes will be developed to
demonstrate that the concept-based metadata can be accessed in order to

implement metadata-driven automation.

Scope

CDISC 360 will implement end-to-end standards-based metadata-driven
automated processing by conducting three use cases, demonstrated by
implementing portions of the CDISC Type 1 Diabetes TAUG.

Metadata / Data Processing Use Cases
Use Case 1: Create end-to-start specification - Demonstrate the ability to

produce a standards-based, machine-readable specification for the data

and analysis artifacts to be created in the study.

Reference: ‘CDISC 360 - The Journey so Far and the Road Ahead’, Peter Van Reusel, 28" April 2020
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. Therapeutic Area (TA) Standards extend the Foundational Standards to represent data that pertains to specific disease areas. TA Standards include disease-specific
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Select a Disease Area

Therapeutic Area (TA) Standards extend the Foundational Standards to represent data that pertains to specific disease areas. TA Standards include disease-specific
metadata, examples and guidance on implementing CDISC standards for a variety of uses, including global regulatory submission.

Autoimmune Cardiovascular Endocrine
Gastrointestinal Infectious Mental Health
Neurology Oncology Rare Diseases
Respiratory Treatments Other
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1 Disease Area

P Select from Standard Analyses

./ CDISC 360: The Art of the Possible
. $)  rovereary BMicrosot O

2 Therapeutic Area

Mean Change from
Baseline in HbATc
(%) Over Time

+ Diabetes - Type 2

DR RIIITET TINDEEY DI RICICICICIIY T
.

HbA1c Longitudinal
Repeated Measures
Analysis

HbAlc Categorical
Analysis

3 Standards Focus
+ Study Endpoint

4 Study Endpoint

+ Analysis of Glycated
Hemoglobin

@ Standard Analyses

Uses a chi-square test to compare the
proportion of the study population with
HbA1C < 7% between two treatments at

This primary endpoint analysis uses a
repeated measures model to compare
the Mean Change from baseline of

Provides a visual display of the
information in the “HbA1C Longitudinal
Repeated Measures Analysis” table.

-4 HbA1C (%) between the two treatments Includes additional weeks beyond those in week n1 and week n2.

S > at week n1 and week n2. Adjusted that table. The mean changes shown are

@ sos e o) change from baseline reflects the based on adjusted changes from baseline

g ¢ repeated measures correction. from the repeated measures model.

. . View details View details View details
S — o

5 | e

Bsisviv ey 9

R %

’ ....... o
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1 Disease Area

~ Endocrine

2 Therapeutic Area
v Diabetes - Type 2

3 Standards Focus
v Study Endpoint

4 Study Endpoint

" Analysis of Glycated
Hemoglobin

5 Standard Analyses

+ Mean Change from Baseline
in HbAlc (%) Over Time

@ Selection Summary

Endocrine
Diabetes - Type 2
Study Endpoint

Mean Change from Baseline in
HbA1c (%) Over Time

Analysis of Glycated Hemoglobin

Study Endpoint

Analysis of Glycated
Hemoglobin

Analysis of the continuous clinical
endpoint of HbAlc. Example: a Phase I,
parallel-group study designed to
determine efficacy of Drug A for patients
with Type: |l diabetes. The primary
endpoint defined as the change in HbAlc
from baseline.

View details

{ Back

Selection Summary

Analysis

Mean Change from
Baseline in HbAlc
(%) Over Time

Provides a visual display of the
information in the "HbALC Longitudinal
Repeated Measures Analysis” table.
Includes additional weeks beyond those in
that table. The mean changes shown are
based on adjusted changes from baseline
fram the repeated measures model.

View details

View analysis results metadata

Analysis Datasets

ADSL

Analysis Data Subject Level

View analysis dataset metadata
View sample analysis data

View analysis dataset structure

ADHBA1C

DBS - Structured Dataset
View analysis dataset metadata

View sample analysis data

View analysis dataset structure

Save Selection
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% Analysis Results Metadata

:

- Table 4.2.2: HbAlc Longitudinal Re Measures Analysis Results Metadata

L Metadata Field Metadata

B DISPLAY IDENTIFIER Table 4.2.1/Figure 4.2.1

[ ] DISPLAY NAME Mean Change from Baseline in HbAlc (Percent) Longitudinal Repeated Measures Analysis, 24-Wee|

Period, Intention-to-treat Population
RESULT IDENTIFIER Treatment difference results (LSMean, confidence witerval, p-value)
PARAM HbAlc (%)
EEY ) PARAMCD HBAIC
) ANALYSIS VARIABLE CHG (Change from basehne) N
WARREROY. S Analysis Dataset Metadata
ANALYSIS PURPOSE PRIMARY OUTCOME MEASURE
. ANALYSIS DATASET ADHBAIC
. SELECTION CRITERIA ITTFL=“Y" and PARAMCD = “HBAIC" and CHG ne . and ANLOIFL = “Y" and DTYPE
® DOCUMENTATION See SAP Section XX for details. Program: t-hbalc-repmeas sas LS means and 95% Cls are based on
® planned treatment, baselme HbAlc value, avisit, avisit*baselne and avisit *weatment mieraction.
. - PROGRAMMING STATEMENTS [SAS version 9.2]
U T s

WHERE ITTFL = “Y* and PARAMCD = "HBAIC” and CHG ne . and ANLOIFL = “Y* a
CLASS TRTP AVISIT;

MODEL CHG = TRTP BASE AVISIT BASE*AVISIT AVISITTRTP / DDFM=FR;

LSMEANS TRTP / CL DIFF; REPEATED usubjid / subject = USUBJID  TYPE=UN;
RUN ;

Tablad 13 ANEBRAIC Analecic Natacar \atad

Keys [ Location | ]
cdisc | LEVH th L [ - UDYID. USUBJID, ADHBAIC xpt| ADHBA1C SAS/SAP
Powered b ft ar e ( L y )] > )., 3
(360) Y M Microso O 4 2 "2) RAMCD. AVISIT, ADY | |

.
.
-
cessss@risssare@essass @

v
G s g
¢ e Sample Analysis Data
: g Table 4.1.1: ADHBA1C Analysis Dataset

SR
331313031313 313132
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. CDISC Analysis Result Standards — Released April 19, 2024!

https://cdisc-org.github.io/analysis-results-standard/

Analysis Results Standard (ARS) Q Search

Analysis Results Standard (ARS)

Logical model to support both the prospective specification of analyses and the fully contextualized representation

il edise

Clear data. Clear impact

Analysis Results Standard
(ARS)

Schema Diagrar
chema.iagram of the results of the analyses

URL: https://www.cdisc.org/ars/1-0 Name: ars_ldm

Enumerations Schema Diagram

Analysis Results Standard (ARS) v1.0

cirses@essssns@esses i s@

Large trials generate many analysis results in the

B avie e ol form of tables, figures, and written reports, yet .
;b these results are rarely output in a form that is oo
bR G machine-readable. Previously, there has been no Classes C Isc
Ay R T i Classes provide templates for organizing data. Data objects instantiate classe]
| DR [ ] ANALYSIS RESULTS standard way of descrlbmg and organizing these slots (aka fields, attributes) that are applicable to it. See LinkML documentati
(e STANDARD results, making it difficult to automate their . pesipion Analysis Results Standard User Guide
pagioal, i generation, make them reproducible, trace their . .
3 o . i NamedObject An object with a name Version 1.0 (Fmal)
vioow o w0 origin, or enable them to be reused in other )
2 . Prepared by the
OLIT.DLIT.S tingEvent A set of analyses and outputs cre.
’ requiremen. Analysis Results Standard Team
«*@ @
) . R X Lis A structured list of analyses and o
To address these inefficiencies, CDISC has developed the Analysis Resulis =
¥ ® . . - - - . Notes to Readers
Standard (ARS), which aim to facilitate automation, reproducibility, reusability, « This is the final Version 1.0 of the Analysis Results Standard User Guide.
® and traceab”it)r of analysis resulis data. & This document is based on ADaM v2.1 and Analysis Results Metadata (ARM) v1.0 for Define-XML v2.0
4 Revision History
. Date Version
o Features of ARS v1.0 20240419 | Finl
...... ® . A Logical Data Model that describes analysis results and associated © 2024 Clinical Data Interchange Standards Consortium, Inc. All rights reserved.
> metadata.
ARSP/An
2 ® + AUser Guide to illustrate and exercise the model with common safety

displays.

cdise



https://cdisc-org.github.io/analysis-results-standard/
https://cdisc-org.github.io/analysis-results-standard/
https://cdisc-org.github.io/analysis-results-standard/
https://cdisc-org.github.io/analysis-results-standard/
https://cdisc-org.github.io/analysis-results-standard/
https://cdisc-org.github.io/analysis-results-standard/
https://cdisc-org.github.io/analysis-results-standard/
https://wiki.cdisc.org/display/ARSP/Analysis+Results+Standard+User+Guide+v1.0
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Support storage, access, processing, traceability and
reproducibility of results




.........
. R

.....
.........

ARS Logical Model Schema Diagram
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Today's specification of analysis

» Written in plain text

o not machine readable

» Some details are left out

o often (at best) retrievable from the
analysis executable
program/define.xml

o reason why regulators requires SAS
programs to be submitted

» Specifications are not software
agnostic
o SAS versus R syntax
o different set of options

*know the document is old, but very likely the same is seen in
newer documents

cdisc

Primary analysis from CDISC pilot study*

Issue

The primary analysis of the ADAS-Cog (11) at Week 24
will use the efficacy population with LOCF imputation
for any missing values at Week 24.

define.xml revealed that it was
Change from baseline (CHG) that
was analysed.

An ANCOVA model will be used with the baseline
score, site, and treatment included as independent
variables.

Treatment will be included as a continuous variable,
and results for a test of dose response will be

produced.

Interaction terms will not be investigated.

The define.xml specifies how the
analysis is done in SAS, bot how to
translate to R or other programming
language?

Ifthe test for dose response is statistically
significant, pairwise comparisons among the 3 groups
will be performed and evaluated at a significance

level of 0.05.

Pairwise estimates made — but test
for dose response was significant
(p <0.095)

#ClearDataClearlmpact

14




" Why Develop Analysis Concepts?

Reduces ambiguity

« Analysis Concepts with standardized metadata structure enforce precision in specifying
analysis settings and assumptions

) Enables machine-readable analysis plans

» Analysis Concepts structured as metadata rather than narrative text, can be directly linked to
statistical programming code

Supports traceability

« Analysis Concepts help maintain clear linkage between protocol objectives, endpoints, and
the specific analytical methods applied

Streamlining collaboration

o Analysis Concepts provide a common language between statisticians, clinicians, data
managers, and other stakeholders

cdise s
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Analysis Concepts — scope of CDISC 360i

360i Journey: Ideas - Implementation -
Common Practice

Define and digitize E2E standards

Accelerate study design and build through digitized standards

Demonstrate automated data flow from design to analysis

. 360i

#ClearDataClearlmpact

16
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“."  Analysis Concepts

?f-gfé":f * What is an Analysis Concept?

R  Collection of standardized configurable elements & methods that are needed to describe a
SR final output or answer a clinical question

« Standard definitions in a digital statistical analysis plan

* What is the purpose of an Analysis Concept?
oaghns] « Supports configuration and automation of analysis
 Informs what needs to be collected to answer the clinical question

endpoint Istatistical method I
L ¥ ¥ \ 4
theek 24 Ibased on anlANCOVA modellwhich includes the

baseline score, site, and treatment as continuous variable
N covariates

Example

cdise



s:;;;?f Working Towards a Logical Model

‘ endpoint Istatistical method I
L ¥ $ 4
Change inlADAS-Cog Iatheek 24 Lased on anIANCOVA modellwhich includes the

baseline score, site, and treatment as continuous variable

A covariates

cdise



= AC ¥ DC
°° _ Analysis Concept (AC) Derivation Concept (DC)

i , Purpose Examines existing data or information to draw Generates new derived values from raw or derived
Sl conclusions, identify patterns, or test hypotheses data
" Direction Typically works with completed measurements or Transforms or processes data to create new
e observations to extract meaning representations
v Process Involves applying statistical methods, critical Uses mathematical operations, formulas, or
R thinking, and interpretative frameworks to algorithms to calculate new quantities
i understand data
RO Outcome Produces insights, conclusions, or evaluations Creates derived data (subject level) that serve as
S based on the data - aggregated data (not subject- inputs for subsequent analysis or derivations
level)
Example 1 The p-value (from Type Il Sums of Squares for CHG: Change from Baseline to Week 24 in ADAS

treatment dose), based on linear model analysis of Cog (11). Use LOCF is missing value at week 24.
CHG for dose response; using randomized dose
and site group in model.

Example 2 Mean value of CHG by visit CHG: Change from BASELINE in ADAS Cog (11)
by visit
BASELINE = "Y' if ADAS Cog (11) at visit 2

(X ]
CdlSﬁ #ClearDataClearImpact 20



SAP Coverage Matrix — Comprehensive Look

i i+ Top-Down

* What are the element
covered across sample '
.o SAPS? """" .

« What element are

sO1splay

ffi,]:_lif covered across e '
B standards? == = ‘ /CDISC

nnnnnnnnn

Analysis Data Model (ADaM)

« Bottom-u
_ P _ e Examples in Commonly Used Statistical
 Build a picture of an Analysis Methods

analysis concept using
the most common
statistical analyses

Prepared by the
CDISC Analysis Data Model Team

(X ]
CdlS}l #ClearDataClearlmpact
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Development Plan

Tokenization and
Subset SAPs Pattern
Recognition

Tokenize text into

Use a script to meaningful
download and parse components
SAPs

|ldentify common

patterns

Extract the primary
analysis description Visualize

relationships

Iterative Modeling

Build generalized
model of analysis
concepts using
tokenized elements

Refine based on
new feedback and
examples

Compare and
validate against
existing models

(USDM, ARS)

#ClearDataClearlmpact

Template
Development

Common analyses

Software agnostic

22
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Important that the statistical community see the vision

and benefits

e ‘Automation’ stakeholders

» ‘Scientific’ stakeholders

FDA, EMA, PMDA
o Statistical communities
United States

Society for Clinical Trials (SCT) -
https://www.sctweb.org/

« CDISC « Regulators
« PHUSE .

« USDM dev team

« TCB / Pharma-Biotech .

* CRO’s )

* Vendors .

Statistical Analysis and Modelling in

Clinical Development (SAMCD) -

https://community.amstat.org/biop/home
Par;t_ of)the ASA Biopharmaceutical
ection

Drug Information Association (DIA) -
https://www.diaglobal.org/

* Europe

cdise

#ClearDataClearlmpact

European Federation of Statisticians in
the Pharmaceutical Industry (EFSPI) -
https://www.efspi.org/

Statisticians in the Pharmaceutical
Industry (PSI) - https://www.psiweb.org/

European Clinical Research
Infrastructure Network (ECRIN) -
https://ecrin.org/

23
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Challenges

« Defining the 80 percent (80/20 rule)

Defining the boundaries between USDM, Analysis Results Standard, Biomedical
Concepts, and Analysis Concepts

How and if to leverage existing ontologies such as STATO

How and if to leverage Statistical Data and Metadata eXchange (SDMX)

» Set of technical standards designed to describe statistical data and metadata (ISO 17369)

How do we make this relatable to the CDISC community?
« Creation of an eSAP?

Limited volunteer time

Cdi.sp— #ClearDataClearlmpact o
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Thank You!

Contact:
Bess LeRoy bleroy@cdisc.org
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