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CDISC Foundational Standards

Data Collection

CDASH

Data Aggregation

SDTM

Analysis

ADaM

Table 4.2.2: HbA1lc Longitudinal Rep d M es Analysis Results Metad.

Metadata Field Metad:

DISPLAY IDENTIFIER Table 4.2.1/Figure 4.2.1

DISPLAY NAME Mean Change from Baseline in HbAlc (Percent) Longitudinal Repeated Measures Analysis. 24-Week Short-term Double-blind Treatment
Period, Intention-to-treat Population

RESULT IDENTIFIER Treatment difference results (LSMean, confidence interval, p-value)

PARAM HbAlc (%)

PARAMCD HBAIC

ANALYSIS VARIABLE CHG (Change from baseline)

ANALYSIS REASON SPECIFIED IN SAP

ANALYSIS PURPOSE PRIMARY OUTCOME MEASURE

ANALYSIS DATASET ADHBAIC

ARM for Define. XML

Results
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Use Cases for Analysis Results Standards

-+ +Use CaseO01:
e As an analyst, | need a technical specifications to prospectively specify
S analysis results metadata for data displays to facilitate and automate the

planning and production of results

e Use Case 02:

As an analyst, | need a structure to represent analysis results and
gualifying metadata to support traceability, reproducibility, reusability and
quality

cdisc



Workflow with Future Extensions

|Analysis Plan

Display Mock-ups

Technical notes

SDTM
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ADaM input fo
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scripts
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input

ARM-TS

Use Case 01
ARM-TS

Future
Extensions

Current
Capabilities

Use Case 01: ARM Technical Specification (ARM-TS)

As an analyst, | need a medel to prospectively specify analysis resulis metadata for
data displays to facilitate and automate the planning and production of results

Use Case 02: Analysis Results Data (ARD)

As an analyst, | need a structure to represent analysis results and qualifying metadata
to support fraceability, reproducibility, reusability and quality

input

analysis pgm
or tool

——produc

input &

analysis & report
creation pgm

analysis & repos
creation pg

|

produce \

Wl

produce

input fo

report creation
pgm or tool

Use Case 02
ARD
display 01
N
display 02
>
DSUR
produce————p!
CSR




Analysis Results Key Objectives

Use analysis results metadata to drive the automation of results

Support storage, access, processing and reproducibility of results

Improved navigation and reusability of analyses and results

Traceability to Protocol/SAP and to input ADaM data
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Initial Analysis Results Standards Key Results

|ﬂ Develop a technical specification to prospectively leverage
* Analysis Results Metadata to drive automation

nb Develop a structure to represent Analysis Results as
' data

y« lllustrate and exercise with a set of common data
N displays

cdisc



Concepts Team Consulted Published Layouts

Scatterplot and Shift Table Summary of Absolute Lab values - |
Lab Test 1 Minimum Baseline vs Minimum Post-baseline

-
I

Table 3. Laboratory Abnormalities that Worsened from Baseline to Grade 3 or 4
Occurring in >1% of Patients with dMMR Endometrial Cancer Receiving

Product in Study

o | Treatment
o | T
(M = xxx) JTAEETOMRE (AT FAYS . BENFREUCESTICMEYT S
L4 Table summary of vital signs by visil
T2
o JP[ noxe
<Pramefer> B80S PARAM
=\fisit= BOSANSIT
PL n
(N =) Mean (SD)  gpgavaL
Median
® Re' Min - Max
M = number of s | [oREEE, Bt o Rk a

of subjocts inoa( | +i4 # A4 A P OAL=2 34 A LMEEREBIFTS SRR S D

demographics.

S u using the referan L85t BOSPCHG RIS

Product
N=104
All Grades® Grade 3 or 4*
Laboratory Test % %
Hematology
Decreased lymphocytes 37 9
Decreased leukocytes 21 29
Chemistry
Decreased albumin 30 29
Increased creatimne 27 29
Increased alkaline phosphatase 25 29
Increased aspartate aminotransferase 16 19
Increased alanine aminotransferase 15 29
Electrolytes
Decreased sodium 26 48
Increased calcium 15 19
Decreased potassium 15 19

* Consists of new onset of laboratory abnormality or worsening of baseline laboratory

abnormality.



https://phuse.global/Deliverables/1

Focus on Concepts, Not Layout

Parameter (Units) Treatment X Treatment Y Total

(g () (100 plays not on subjective

e <Parameter 1> (<unit>)
RS Baseline
. > n xx xx XX
M
- Mean (SD) XXX (00 XX) XXX (00 XX) XX (00 XX)
Median KX KX WK
01, Q3 WK, XXX WK, XXX LK, KHLX
Min, Max XK, XX XK, XX K, XX S
< visit n > Treatment X Treatment Y Total
" . (N=Xx) (N=xX) (H=XX)
Mean (SD) 0 P?r‘a'meter‘ (Units)
Visit Observed CFB Observed CFB Observed CFB
Median
Q1, Q3 <Parameter 1> (<unit>)
Min, Max Baseline
n X XX X
< Visit n Change flom Baseline > Mean (SD) XKLX (XX.XX) XX (XKLXX) XXX (XXX
n Median WX WK WHLX
Hean (SD) o QL. 03 XXX, XH.X XXX, XK.X XK. X, XK.X
Median Min, Max XX, XX XX, XX XX, XX
\ 4 n
Q1, Q3 »
Min, Max <Visit n>
° n X xX XX *x X *x
Mean (SD) XXX (OGXX) XXX (XX.XX) XK. X (XX XX) XXX (XK. XX) XX. X (XX.XX) XXX (XX.XX)
Median WX XKLX WK WX WHLX WX
01, 03 XXX, XH.X XXX, XH.X XXX, XK.X XXX, XH.X XK. X, XK.X XXX, XK.X
Min, Max XX, XX XX, XX XX, XX XX, XX XX, XX XX, XX
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;:-5;%:-53? Key Metadata Elements of a Table

W : TITLE
.. Display Template Title (Subtitle ) | Analysis Set
s (Subtitle 2)

e Display

&iisvinda Analysis (Group Heading 1 Heading 2 Heading 3 Heading 4

----------------------- <-straddle->--------===m-mmnmemane

SN A Column Row

e T

;t.;,.‘.: Body

Stub

Legend | Legend
: - Abbreviations Abbreviations D|Sp|ay

£k d Footnote Footnote

Reference: PHUSE White Paper “General Output Tips and Considerations”, Doc ID: WP-034, Version 1.0, Aug 2020
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Demographics Analysis Results and Metadata

2 Display Template Title Analysis Set
e

¢ e Table 2. Baseline Demographic and Clinical Characteristics, Safety Population, Pooled Analyses (or Trial X)
Soik Drug Name Drug Name Total
boith Analysis Group Dosage X Dosage Rlacebo  Active Contre P o
N T Characteristic n (%) n (%) n (%) n (%) n (%)
i = Sex, n (%) n (%) n (%) n (%) n (%) n (%)
SN % Male n (%) n (%) n (%) n (%) n (%)
ol Female n (%) n (%) n (%) n (%) n (%)
3 : Age, years XX (Y.Y) XX (Y.Y) XX (Y.Y) XX (Y.Y) XX (Y.Y)
Mean (SD) XX (Y.Y) XX (Y.Y) XX (Y.Y) XX (Y.Y) XX (Y.Y)
Median (min, max) XX(Y.Y, Z22) XX(Y.Y,Z22) XX(Y.Y,Z2.2) XX(Y.Y,2.2) XX(Y.Y,Z.Z)
Age groups (years)’ n (%) n IOI) [ TAY S TAY W TAY ((yo)
217 to <65 Result ) Result Where Result n (:ﬁn)
;gg to <75 Group ; Variable Clause Statistics |1 Eég ;
275 n (%) n (%) n (%) n (%) n (%)
Race, n (%) n (%) n (%) n (%) n (%) n (%)
American Indian or Alaska Native Asian n (%) n (%) n (%) n (%) n (%)
Black or African American n (%) n (%) n (%) n (%) n (%)
Native Hawaiian or Other Pacific Islander n (%) n (%) n (%) n (%) n (%)
White n (%) n (%) n (%) n (%) n (%)
Other n (%) n (%) n (%) n (%) n (%)

Source: [include Applicant source, datasets and/or software tools used].
' Difference is shown between [treatment arms] (e.g., difference is shown between Drug Name dosage X vs. placebo).
Abbreviations: N, number of patients in treatment arm; n, number of patients with given characteristic; SD, standard deviation

Footnote Abbreviations Legend
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b Identifiers Analysis Group Result Variable Results Statistic
: , : Name Title Dataset | Variable Value Variable | Value | Label B Value | Name | Label
I Baseline Demographics and Brug Name
e W Table 2 Clinical Characteristics, ADSL TRO1X Dogs]a e X SEX M Male 53 Count
‘ ozonl Safety Population 9
oy Baseline Demographics and

Drug Name

Dosage X Male ) Percent

oo M Table 2 Clinical Characteristics,
N Safety Population
Ll Baseline Demographics and
Table 2 Clinical Characteristics,
Safety Population
Baseline Demographics and
Table 2 Clinical Characteristics,

k Safety Population

Drug Name

Dosage X Female

Drug Name
Dosage X

Female ) Percent




. Moving Towards a Logical Model

: i« Logical model that describes analysis results and associated metadata

;.. which will support:

: » Analysis Results Metadata Technical Specification (ARM-TS), to supportautomation,
traceability, and creation of data displays

Yok « Define an Analysis Results Data (ARD) structure, to supportreuse, reproducibility, and

traceability of results data

 Model definition and documentation

* lllustrate and exercise with a common safety displays
« Vital signs
« Demographics
» Adverse Events

cdisc



2+ Using LinkML to Create Analysis Results Model
P i e« LinkML is a general-purpose modeling language that can be used with linked
Giissinie data, JSON, and other formalisms
g:.;,ir r N [Creofe datamodels in simple YAML files, J [Compile to other } [Choose the right fools ]
St optionally annofated using onfologies frameworks for the job, no lock in
' g ' [ OWL ’.Semantic Web 4
. e 'n!ﬂl il ShEx, SHACL :pzlications ;::f!
W __ n
L LinkML Bmurofor JSON-LD Infrastructure
5 5 Landscape — d ]sou.u){.@}
Data JSON-Schema ; N
Scientist k P " “Traditional”
% k Python Applications and { JSON’
; . Dataclasses Infrastructure
Wi hh‘ps://llr.wkml.lo . SQL DDL
| hites/githb.com/linkrmiinki P e @

Reference: https://www.slideshare.net/cmungalllinkml-intro-july-2022pptx



This is the thing called "Task” or "Analysis™ |
9. CSR_Primary, CSR_Interim?, IDMC_2020Q2, |

Implemented in LinkML
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ARS Model Representation using Markdown (DRAFT)
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*-  Analysis Results Standard Repo on GitHub
*  https://github.com/cdisc-org/analysis-results-standard

&€ > €@ @ github.com/edisc-org/analysis-results-standard#readme @2« » 0§

( ' Search orjump to... Pull requests Issues Codespaces Marketplace Explore
° - .
# : 2 [=] cdlsc—org/ana|ys|s—resu|tsfstandard = | Public <X Edit Pins + @ Unwatch 1~ % Fork 1 ~ Starred 11 -
- Bsis generated from cdisc-org/COSAHackathonTemplate
° ' ° <> Code (@ lssues 26 11 Pullrequests %€ Zenhub ) Discussions (® Actions [ Projects 00 Wiki @ Security |~ Insights
BERRY T P main v | 3 2branches © 2tags Go tofile Add file ~ <> Cod About
‘o . This repository will be where all the
B svieeie 0@ $ drewcisc Merge pul request #66 from cdisc-org/admin-docs-patch-1 d6Fc187 31 minutes ago  {3) 42 commits results for the Analysis Results Standard
Ko will be delivered.
@éives HowTos Initial commit 4 months ago
% g
. O Readme
- B documents Delete ICH guideline last month B MiTlicense
o Jontisy, aaF700 W images Add files via upload yesterday ® Code of conduct
e '.:. 2 W model Generated project and ER diagram ays ago w Tistars
Ny g ® Tiwatching
B project Generated project and ER diagram ays ago
¥ 1ok
W workiiles Generated project and ER diagram 5 days ago
[} CODE_OF CONDUCT.md Update CODE NDUCT.md 3 weeks ago
Releases 2
[ CONTRIBUTINGmd Update CONTRIBUTING.md 3 weeks ago —
© ARS Phase 1, Sprint 4 (Latest
[ LICENSE Initial commit 4 months ago onlan 6
[ READMEmd Merge branch ‘main’ into admin-docs-patch-1 35 minutes ago + 1 release
README.md z Packages

Description

The goals of CDISC Analysis Results Standards team is to develop:

Contributors 3

o Analysis Results Metadata Technical Specification (ARM-TS), to support automatian, traceability, and creation of
data displays g bhavinbusa Bhavin Busa
o Define an Analysis Results Data (ARD) structure, to support reuse and reproducibility of results data
ASL-rmarshall Richard Marshall

a lllictrata and avarcica ARN and ARM.TS with 2 cat of machina-raadahla camman cafanh dicnlac


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

ARS model will drive automation and open-
source tool development

cdisc



-~ Reference Implementation Example
o <
TFL Designer

Login to your account

Email Address”
Teei@ieet
Password

Need a TFL Designer account ? Create new account



TFL Designer

« Open-source tool to design tables, figures, and
listings (TFL) and generate associated analysis
results metadata to support clinical trial data reporting

ya vy
« CDISC COSA approved

« Align with CDISC ARS logical model

= « Community beta version release (access limited to
g beta users): Apr 2023

cdisc 2



Sponsor

Industry Standards
Study 4

Analysis Results
Standards
Metamodel and
APls

Sponsor Standards

SIBIN Study Definitions

--------- Select TFL of Interest

Select Analysis
Concepts, Methods,
Terminology & TFL
Display (Template)

TFL

Customize TFL Layout
& Metadata

Machine-readable ARM

[ o o - - — - ————

+ TFL Shells (JSON &
N XML formats)

* Open-Source TFL Designer, Bhavin Busa

Link to GitHub: https://github.com/bhavinbusa/tfidesigner

~

Protocol,
CRF &
SAP

21


https://github.com/bhavinbusa/tfldesigner

“." ARS Roadmap

MVP for v1.0 (Summer 2023)

* Logical Model of to support ARM TS/ARD

-+ * Four common safety examples based on team developed tables
« Demographics

T » Adverse Events

"""" « Vital signs

Future Development

« Expanded use cases
 Machine readable TFLs available on the CDISC website

 Conformance rules
» Terminology

cdisc



%4+ Contact Details

Bhavin Busa Bess LeRoy
ARS ProductOwner & Co-Lead ARS Co-Lead
bhavinbusa@gmail.com bleroy@cdisc.org

NN CDISC ARS GitHub Repo:
https://github.com/cdisc-ora/analysis-results-standard

. . .
-------
. .

.
. .
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